EXFL

Renesas Electronics America Inc - R5F10

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Discontinued at Digi-Key

RL78
16-Bit
32MHz

CSl, 12C, LINbus, UART/USART

DMA, LVD, POR, PWM, WDT
34

96KB (96K x 8)
FLASH

8K x 8

8K x 8

1.6V ~ 5.5V

A/D 10x8/10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
48-LQFP
48-LFQFP (7x7)

Welcome to E-XFL.COM

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"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f100gfdfb-v0

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

DFB#VO0 Datasheet


https://www.e-xfl.com/product/pdf/r5f100gfdfb-v0-4439423
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
O ROM, RAM capacities
Flash | Data RAM RL78/G13
ROM | flash 20 pins 24 pins 25 pins 30 pins 32 pins 36 pins
128 8 KB 12 - - - R5F100AG R5F100BG R5F100CG
KB - KB - - - R5F101AG R5F101BG R5F101CG
96 8 KB 8 KB - - - R5F100AF R5F100BF R5F100CF
B
K - - - - R5F101AF R5F101BF R5F101CF
64 4 KB 4 KB R5F1006E R5F1007E R5F1008E R5F100AE R5F100BE R5F100CE
KB - Note R5F1016E R5F1017E R5F1018E R5F101AE R5F101BE R5F101CE
48 4 KB 3 KB R5F1006D R5F1007D R5F1008D R5F100AD R5F100BD R5F100CD
Note
KB - R5F1016D R5F1017D R5F1018D R5F101AD R5F101BD R5F101CD
32 4 KB 2 KB R5F1006C R5F1007C R5F1008C R5F100AC R5F100BC R5F100CC
KB - R5F1016C R5F1017C R5F1018C R5F101AC R5F101BC R5F101CC
16 4 KB 2 KB R5F1006A R5F1007A R5F1008A R5F100AA R5F100BA R5F100CA
KB - R5F1016A R5F1017A R5F1018A R5F101AA R5F101BA R5F101CA
Flash | Data RAM RL78/G13
ROM | flash 40 pins 44 pins 48 pins 52 pins 64 pins 80 pins 100 pins 128 pins
512 8KB | 32 KB - R5F100FL | R5F100GL | R5F100JL | R5F100LL | R5F100ML | R5F100PL | R5F100SL
Note
KB - - R5F101FL | R5F101GL | R5F101JL | R5F101LL | R5F101ML | R5F101PL | R5F101SL
384 8KB | 24 KB - R5F100FK | R5F100GK | R5F100JK | R5F100LK | R5F100MK | R5F100PK | R5F100SK
KB - - R5F101FK | R5F101GK | R5F101JK | R5F101LK | R5SF101MK | R5F101PK | R5F101SK
256 8KB | 20 KB - R5F100FJ | R5F100GJ | R5F100JJ | R5F100LJ | R5F100MJ | R5F100PJ | R5F100SJ
Note
KB - - R5F101FJ | R5F101GJ | R5F101JJ | R5F101LJ | R5F101MJ | R5F101PJ | R5F101SJ
192 8KB | 16 KB | R5F100EH | R5F100FH | R5F100GH | R5F100JH | R5F100LH | R5SF100MH | R5F100PH | R5F100SH
KB - R5F101EH | R5F101FH | R5F101GH | R5F101JH | R5F101LH | R5SF101MH | R5F101PH | R5SF101SH
128 8KB | 12KB | R5F100EG | R5F100FG | R5F100GG | R5F100JG | R5F100LG | R5F100MG | R5F100PG -
KB - R5F101EG | R5F101FG | R5F101GG | R5F101JG | R5F101LG | RSF101MG | R5F101PG -
96 8 KB 8 KB | R5F100EF | R5F100FF | R5SF100GF | R5F100JF | R5F100LF | R5F100MF | R5F100PF -
KB - R5F101EF | R5F101FF | R5F101GF | R5F101JF | R5F101LF | RSF101MF | R5F101PF -
64 4 KB 4 KB | R5F100EE | R5F100FE | R5F100GE | R5F100JE | R5F100LE - - -
Note
KB - R5F101EE | R5F101FE | R5F101GE | R5F101JE | R5F101LE - - -
48 4 KB |3 kB | RSF100ED | R5F100FD | R5F100GD | R5F100JD | R5F100LD - - -
KB - R5F101ED | R5F101FD | R5F101GD | R5F101JD | R5F101LD - - -
32 4KB | 2KB | R5F100EC | R5F100FC | R5F100GC | R5F100JC | R5F100LC - - -
KB - R5F101EC | R5F101FC | R5F101GC | R5F101JC | R5F101LC - - -
16 | 4KB | 2KB | R5F100EA | R5F100FA | R5F100GA - - - - -
KB 7= R5F101EA | RSF101FA | R5F101GA - - - - -
Note 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=6t0 8, Ato C, Eto G, J, L):
R5F100xE, R5F101xE (x=61t08, Ato C,Eto G, J, L):

R5F100xdJ, R5F101xd (x=F, G, J, L, M, P):

R5F100xL, R5F101xL (x=F, G, J, L, M, P, S):

Start address FF300H
Start address FEFOOH

Start address FAFOOH
Start address F7FOOH
For the RAM areas used by the flash library, see Self RAM list of Flash Self-Programming Library for
RL78 Family (R20UT2944).
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(2/12)

Pin Package Data Fields of Ordering Part Number
count flash Application

Note

25 pins | 25-pin plastic Mounted | A R5F 1008AALA#UO, R5F1008CALA#UO, R5F1008DALA#UO,
WFLGA (3 x 3 mm, R5F1008EALA#UO

R5F 1008AALA#WO, R5F1008CALA#WO0, R5F1008DALA#WO,
R5F 1008EALA#WO

G R5F 1008AGLA#UO, R5F1008CGLA#UO, R5F1008DGLA#UO,
R5F1008EGLA#UO

R5F 1008AGLA#WO, R5F 1008 CGLA#WO0, R5F1008DGLA#WO,
R5F 1008EGLA#WO

Not A R5F1018AALA#UO, R5F1018CALA#UO, R5F1018DALA#UO,
R5F1018EALA#UO

R5F1018AALA#WO, R5F1018CALA#WO0, R5F1018DALA#WO,
R5F1018EALA#W0

30 pins | 30-pin plastic LSSOP | Mounted | A R5F100AAASP#V0, R5F100ACASP#V0, R5F100ADASP#V0,
(7.62 mm (300), 0.65 R5F100AEASP#V0, R5F100AFASP#V0, R5F100AGASP#V0
R5F 100AAASP#X0, R5F100ACASP#X0, R5F100ADASP#X0
R5F 100AEASP#X0, R5F100AFASP#X0, R5F100AGASP#X0

D R5F100AADSP#V0, R5F100ACDSP#V0, R5F100ADDSP#VO0,
R5F100AEDSP#V0, R5F100AFDSP#V0, R5F100AGDSP#V0
R5F 100AADSP#X0, R5F100ACDSP#X0, R5F100ADDSP#XO0,
R5F 100AEDSP#X0, R5F100AFDSP#X0, R5F100AGDSP#X0
G R5F100AAGSP#V0, R5F100ACGSP#VO0,

R5F 100ADGSP#V0,R5F100AEGSP#VO0,

R5F 100AFGSP#V0, R5F100AGGSP#V0

R5F 100AAGSP#X0, R5F100ACGSP#XO0,

R5F 100ADGSP#X0,R5F100AEGSP#XO0,

R5F 100AFGSP#X0, R5F100AGGSP#X0

Not A R5F101AAASP#V0, R5F101ACASP#V0, R5F101ADASP#VO0,
R5F101AEASP#V0, R5F101AFASP#V0, R5F101AGASP#V0
R5F101AAASP#X0, R5F101ACASP#X0, R5F101ADASP#XO0,
R5F101AEASP#X0, R5F101AFASP#X0, R5F101AGASP#X0

D R5F101AADSP#V0, R5F101ACDSP#V0, R5F101ADDSP#VO0,
R5F101AEDSP#V0, R5F101AFDSP#V0, R5F101AGDSP#V0
R5F101AADSP#X0, R5F101ACDSP#X0, R5F101ADDSP#X0,
R5F101AEDSP#X0, R5F101AFDSP#X0, R5F101AGDSP#X0
32 pins | 32-pin plastic Mounted | A R5F 100BAANA#UO, R5F100BCANA#UO, R5F100BDANA#UO,
HWQFN (5 x 5 mm, R5F100BEANA#UO, R5F100BFANA#UO, R5F100BGANA#UO
R5F 100BAANA#WO0, R5F100BCANA#WO0, R5F100BDANA#WO,
R5F 100BEANA#WO0, R5F100BFANA#WO0, RSF100BGANA#WO0
D R5F 100BADNA#UO, R5F100BCDNA#UO, R5F100BDDNA#UO,
R5F 100BEDNA#UO, R5F100BFDNA#UO, R5F100BGDNA#UO
R5F 100BADNA#WO, R5F 100BCDNA#W0, R5F100BDDNA#WO,
R5F100BEDNA#WO0, R5F100BFDNA#WO0, R5F100BGDNA#WO0
G R5F100BAGNA#UO, R5F100BCGNA#UO, R5F100BDGNA#UO,
R5F 100BEGNA#UO, R5F100BFGNA#UO, R5F100BGGNA#UO
R5F100BAGNA#WO0, R5F100BCGNA#WO0, R5F 100BDGNA#WO,
R5F 100BEGNA#W0, R5F100BFGNA#WO0, R5F100BGGNA#W0
Not A R5F101BAANA#UO, R5F101BCANA#UO, R5F101BDANA#UO,
R5F101BEANA#UO, R5F101BFANA#UO, R5SF101BGANA#UO
R5F101BAANA#WO0, R5F101BCANA#WO0, R5F101BDANA#WO,
R5F101BEANA#WO0, R5F101BFANA#WO0, R5F101BGANA#WO0
D R5F101BADNA#UO, R5F101BCDNA#UO, R5F101BDDNA#UO,
R5F101BEDNA#UO, R5F101BFDNA#UO, R5F101BGDNA#UO
R5F101BADNA#WO, R5F101BCDNA#WO0, R5F101BDDNA#WO,
R5F101BEDNA#WO0, R5F101BFDNA#WO0, R5F101BGDNA#WO0

0.5 mm pitch)

mounted

mm pitch)

mounted

0.5 mm pitch)

mounted

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

1.3.10 52-pin products

e 52-pin plastic LQFP (10 x 10 mm, 0.65 mm pitch)

P27/ANI7
P26/ANI6
P25/ANI5
P24/ANI4
P23/ANI3
P22/ANI2
P21/ANI1/AVrerm
P20/ANI0/AVrerp
P130
P03/ANI16/RxD1
P02/ANI17/TxD1
P01/TO00
POO0/TI00

~——=O P70/KRO/SCK21/SCL21
«————=O P71/KR1/SI21/SDA21
=0 P72/KR2/S021

~——=O P73/KR3/SO01

«———=O P74/KR4/INTP8/SI01/SDA01
«——=O P75/KR5/INTP9/SCK01/SCLO1
«———=O P76/KR6/INTP10/(RXD2)
«——=O P77/KR7/INTP11/(TXD2)
~——O P31/TI03/TO03/INTP4/(PCLBUZ0)
=0 P63

~——=O P62

=0 P61/SDAAO

~———=O PB0/SCLAO
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Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remarks 1.
2.

For pin identification, see 1.4 Pin Identification.
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.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

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

This chapter describes the following electrical specifications.
Target products A:  Consumer applications Ta = =40 to +85°C
R5F100xxAxx, R5F101xxAXxx
D: Industrial applications Ta = —40 to +85°C
R5F100xxDxx, R5F101xxDxx
G: Industrial applications when Ta = —40 to +105°C products is used in the range of Ta = —40 to
+85°C
R5F100xxGxx

Cautions 1. The RL78 microcontrollers have an on-chip debug function, which is provided for
development and evaluation. Do not use the on-chip debug function in products
designated for mass production, because the guaranteed number of rewritable times of the
flash memory may be exceeded when this function is used, and product reliability therefore
cannot be guaranteed. Renesas Electronics is not liable for problems occurring when the
on-chip debug function is used.

2. With products not provided with an EVooo, EVoo1, EVsso, or EVss1 pin, replace EVooo and EVooi
with Vob, or replace EVsso and EVss1 with Vss.

3. The pins mounted depend on the product. Refer to 2.1 Port Function to 2.2.1 Functions for
each product.

R01DS0131EJ0330 Rev.3.30 RENESANAS Page 54 of 196
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RL78/G13

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

(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems

Symbol

Conditions

MIN.

TYP.

MAX.

Unit

Input leakage
current, high

ILiH1

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVooo

1

7.\

ILiH2

P20 to P27, P137,
P150 to P156, RESET

Vi = Voo

LA

ILiHg

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi = Voo

In input port or
external clock
input

7.\

In resonator
connection

7.\

Input leakage
current, low

luit

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P60 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso

y77.\

luie

P20 to P27, P137,
P150 to P156, RESET

Vi=Vss

y77.\

luis

P121 to P124
(X1, X2, XT1, XT2, EXCLK,
EXCLKS)

Vi=Vss

In input port or
external clock
input

LA

In resonator
connection

On-chip pll-up
resistance

Ru

P00 to P07, P10 to P17,
P30 to P37, P40 to P47,
P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110to P117, P120,

P125 to P127, P140 to P147

Vi = EVsso,

In input port

10

20

100

kQ

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the

port pins.

R01DS0131EJ0330 Rev.3.30
Mar 31, 2016

RENESAS

Page 62 of 196



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

6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of
Iop1 or Ipp2 and labc when the A/D converter operates in an operation mode or the HALT mode.

7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ipb1,
Iop2 or Ipps and ILvp when the LVD circuit is in operation.

8. Current flowing only during data flash rewrite.

9. Current flowing only during self programming.

10. For shift time to the SNOOZE mode, see 18.3.3 SNOOZE mode.

Remarks 1. fi. Low-speed on-chip oscillator clock frequency
2. fsue: Subsystem clock frequency (XT1 clock oscillation frequency)
3. fck: CPU/peripheral hardware clock frequency
4. Temperature condition of the TYP. value is Ta = 25°C
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Note The following conditions are required for low voltage interface when Evbpo < Vbb
1.8 V<EVbpo < 2.7V :MIN. 125 ns
1.6 V<EVppo < 1.8 V: MIN. 250 ns

Remark fvck: 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))

Minimum Instruction Execution Time during Main System Clock Operation

Tey vs Vob (HS (high-speed main) mode)

10
2 10 e LS
5 : !
J I
'; 7 i —— When the high-speed on-chip oscillator clock is selected
£ Y } ——- During self programming
'; s i —-—- When high-speed system clock is selected
2 ' l
o | i
| I
h i
3 K
0.1 .
!
0.0625 fooeoeloo . Lo e !
0.05 ) J:
0.08125 fomosoopenonee e
0.01 L :
0 10 20! 30 40 50°%60
24 27
Supply voltage Voo [V]
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.5 Peripheral Functions Characteristics

AC Timing Test Points

Vit/Von Vit/Von
Test points
>< Viv/Vou > < Vi/Vou

2.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta =—-40 to +85°C, 1.6 V < EVppo = EVpp1 < Vbp < 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.

Transfer rate™™’ 2.4 V<EVboo<5.5V fmck/6 fmck/6 fmck/6 | bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fork*°°
1.8V <EVopo <55V fmck/6 fmek/6 fvck/6 bps
Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fork*°°
1.7V <EVooo <55V fvck/6 fmok/6 fmex/6 bps
Note 2 Note 2
Theoretical value of the 5.3 1.3 0.6 Mbps
maximum transfer rate
fmek = fouk*°®
1.6 V<EVopo<55V — fmek/6 fmck/6 bps
Note 2
Theoretical value of the — 1.3 0.6 Mbps

maximum transfer rate

Note 3

fmek = fork

Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. The following conditions are required for low voltage interface when Evopo < Vop.
2.4V <EVbpo < 2.7 V : MAX. 2.6 Mbps
1.8V <EVboo < 2.4V : MAX. 1.3 Mbps
1.6 V<EVbpo < 1.8 V : MAX. 0.6 Mbps
3. The maximum operating frequencies of the CPU/peripheral hardware clock (fck) are:

HS (high-speed main) mode: 32 MHz (2.7 V <Vbop <5.5V)
16 MHz (2.4 V < Vop < 5.5 V)

LS (low-speed main) mode: 8 MHz (1.8 V<Vbpb<55YV)

LV (low-voltage main) mode: 4MHz (1.6 V<Vbp<55YV)

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by
using port input mode register g (PIMg) and port output mode register g (POMg).
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller User device

RxDq Tx

UART mode bit width (during communication at same potential) (reference)

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

TxDq
RxDq

Remarks 1. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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))
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(2) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output,

corresponding CSI00 only)
(Ta = —-40 to +85°C, 2.7 V < EVppo = EVpp1 < Vbb < 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.
SCKop cycle time tkey1 tkeyt > 2/fck| 4.0 V < EVooo < 5.5 V| 62.5 250 500 ns
2.7V <EVooo<5.5V| 83.3 250 500 ns
SCKp high-/low-level tke, 40V <EVooo<55V tkeva/2 — tkev1/2 — tkeva/2 — ns
width tKLt 7 50 50
2.7V <EVopo <55V tkevi/2 — tkevi/2 — tkevi/2 — ns
10 50 50
Slp setup time (to SCKpT)| tsik1 40V <EVopo<55V 23 110 110 ns
Note 1
2.7V <EVopo <55V 33 110 110 ns
Slp hold time (from tksit 27V <EVooo<55V 10 10 10 ns
SCKpT) Note 2
Delay time from SCKp{ to| tkso C =20 pF "** 10 10 10 ns
SOp output ***

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
SCKpl” 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 SCKpT” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
4. C is the load capacitance of the SCKp and SOp output lines.

Caution Select the normal input buffer for the Sip pin and the normal output mode for the SOp pin and
SCKbp pin by using port input mode register g (PIMg) and port output mode register g (POMg).

Remarks 1. This value is valid only when CSI00’s peripheral I/O redirect function is not used.
2. p: CSI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0),
g: PIM and POM numbers (g = 1)
3. fwmck: 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))
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2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

(6) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART mode) (1/2)
(Ta =—-40 to +85°C, 1.8 V < EVbpo = EVbp1 < Vb < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter | Symbol Conditions HS (high- [LS (low-speed| LV (low- Unit
speed main) | main) Mode |voltage main)
Mode Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Transfer Recep- [4.0V <EVbooo<5.5V, fmek/6 fmck/6 fuck/6 | bps
I’ate tIOI"I 27 V S Vb g 40 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fouk**
2.7V <EVopo<4.0V, fmek/6 fmek/6 fuck/6 | bps
23 V S Vb g 27 V Note 1 Note 1 Note 1
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fouk"*
1.8V <EVboo<33V, fmek/6 fmek/6 fuck/6 | bps
16 V S Vb S 20 V Notes 1to 3 Notes 1,2 Notes 1,2
Theoretical value 5.3 1.3 0.6 | Mbps
of the maximum
transfer rate
fmek = fok°*
Notes 1. Transfer rate in the SNOOZE mode is 4800 bps only.
2. Use it with EVbpo>Vb.
3. The following conditions are required for low voltage interface when Evbpbo < Vob.
2.4V <EVopo < 2.7 V : MAX. 2.6 Mbps
1.8 V<EVbpo < 2.4V :MAX. 1.3 Mbps
4. The maximum operating frequencies of the CPU/peripheral hardware clock (fcLk) are:
HS (high-speed main) mode: 32 MHz (2.7 V <Vop <5.5V)
16 MHz (2.4 V <Vbp < 5.5 V)
LS (low-speed main) mode: 8MHz (1.8V <Vbp<5.5YV)
LV (low-voltage main) mode: 4MHz (1.6 V<Vbp<5.5YV)
Caution Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Vop tolerance (When
20- to 52-pin products)/EVob 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 ViH and Vi,
see the DC characteristics with TTL input buffer selected.
Remarks 1. Vu[V]: Communication line voltage
2. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 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 to 03, 10 to 13)
4. UART2 cannot communicate at different potential when bit 1 (PIOR1) of peripheral I/O redirection

register (PIOR) is 1.
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.6.2 Temperature sensor/internal reference voltage characteristics

(Ta=-40to +85°C, 2.4 V< Vbp<£ 5.5V, Vss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | Vimpszs | Setting ADS register = 80H, TA = +25°C 1.05 \Y
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 15 \%
Temperature coefficient Fvives | Temperature sensor that depends on the -3.6 mV/°C

temperature
Operation stabilization wait time tamp 5 Hs

2.6.3 POR circuit characteristics

(Ta = —40 to +85°C, Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage Vpror Power supply rise time 1.47 1.51 1.55 \Y
VroR Power supply fall time 1.46 1.50 1.54 \
Minimum pulse width"** Tew 300 us

Note Minimum time required for a POR reset when Voo exceeds below Vror. This is also the minimum time
required for a POR reset from when Voo exceeds below 0.7 V to when Voo exceeds Veor while STOP mode is
entered or the main system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in the clock
operation status control register (CSC).

Tew
Supply voltage (Vob)
VPOR
Vebr Or 0.7 V
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.10 Timing of Entry to Flash Memory Programming Modes
(Ta =-40 to +85°C, 1.8 V < EVppo = EVpp1 < Vbp < 5.5 V, 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 tHD POR and LVD reset must be released before 1 ms
the low level after the external the external reset is released.
reset is released
(excluding the processing time of
the firmware to control the flash
memory)

<1>  <2> <3> <4>
RESET L/ E !
I 723 ps +tio ;
! processing :
! time ! ) !
~——— 1-byte data for setting mode .

TOOLO

tsu tsuiniT

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

5. The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid

Caution

maximum transfer rate.
Expression for calculating the transfer rate when 2.4 V<EVpoo<3.3Vand1.6V<Vb<2.0V

1
{~Cbox RoxIn (1-— V.b )} x3

Maximum transfer rate =

1 1.5
i Transfer rate x 2 {=Cox 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.
This value as an example is calculated when the conditions described in the “Conditions” column are
met. Refer to Note 5 above to calculate the maximum transfer rate under conditions of the customer.

Select the TTL input buffer for the RxDq pin and the N-ch open drain output (Voo tolerance (for the
20- to 52-pin products)/EVop tolerance (for the 64- to 100-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

% Rb
TxDq Rx

g

RL78 microcontroller User device

RxDq Tx
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

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

tkev

kLt K1

SCKp \

tsikt kst

Slp Input data

tkso1

SOp Output data

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

tkev

tkH Tkt

SCkp _/ \ 7/4

tsik tisi

Slp Input data

tkso1

SOp Output data

Remarks 1. p: CSI number (p = 00, 01, 10, 20, 30, 31), m: Unit number (m = 00, 01, 02, 10, 12, 13), n: Channel
number (n =0, 2), 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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.6 Analog Characteristics

3.6.1 A/D converter characteristics

Classification of A/D converter characteristics

Reference Voltage

Reference voltage (+) = AVRerP | Reference voltage (+) =Vbp | Reference voltage (+) = VBGR

Input channel Reference voltage (-) = AVREFM | Reference voltage (-) = Vss Reference voltage (=) = AVREFM
ANIO to ANI14 Refer to 3.6.1 (1). Refer to 3.6.1 (3). Refer to 3.6.1 (4).
ANI16 to ANI26 Refer to 3.6.1 (2).

Internal reference voltage Refer to 3.6.1 (1). -
Temperature sensor output

voltage

(1) When reference voltage (+) = AVrerr/ANIO (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) =
AVrerw/ANI1 (ADREFM = 1), target pin : ANI2 to ANI14, internal reference voltage, and temperature
sensor output voltage

(Ta = —40 to +105°C, 2.4 V < AVrerr < Vop < 5.5 V, Vss = 0 V, Reference voltage (+) = AVrerp, Reference
voltage (-) = AVrRerm= 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error*™’ AINL 10-bit resolution 2.4V <AVrerp <55V 1.2 +3.5 LSB

Note 3
AVRerp = Voo "™®

Conversion time tconv 10-bit resolution 36V<VDD<55V 2.125 39 )7
Target pin: ANI2 to ANI14 27V<Vbb<55V 3.1875 39 s
24V<Vbob<55V 17 39 1S
10-bit resolution 3.6V<VbDb<55V 2.375 39 S
Target pin: Internal reference | 2 7y <\Vpp<5.5V 3.5625 39 s
voltage, and temperature
9 P 24V <Vbb<55V 17 39 1S
sensor output voltage (HS
(high-speed main) mode)
Zero-scale error”*"? Ezs 10-bit resolution 2.4V < AVrerp < 5.5 +0.25 | %FSR
AVrere = Vop"***° \Y
Full-scale error*®*"? Ers 10-bit resolution 2.4V < AVrerp < 5.5 +0.25 | %FSR
AVrerp = Vop"*° \Y
Integral linearity error ILE 10-bit resolution 2.4V < AVrerp < 5.5 2.5 LSB
Note 1 AVerere = Vob Note 3 VvV
Differential linearity error | DLE 10-bit resolution 24V < AVrerp < 5.5 +1.5 LSB
Note 1 AVREFP - VDD Note 3 V
Analog input voltage Vain ANI2 to ANI14 0 AVrerp Vv
Internal reference voltage output Veer"™** \%

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

Temperature sensor output voltage Vmpsas"* \%
(2.4V <VpD £5.5V, HS (high-speed main) mode)

(Notes are listed on the next page.)
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RL78/G13 4. PACKAGE DRAWINGS

4.5 32-pin Products

R5F100BAANA, R5F100BCANA, R5F100BDANA, R5F100BEANA, R5F100BFANA, R5F100BGANA
R5F101BAANA, R5F101BCANA, R5F101BDANA, R5F101BEANA, R5F101BFANA, R5F101BGANA
R5F100BADNA, R5F100BCDNA, R5F100BDDNA, R5F100BEDNA, R5F100BFDNA, R5F100BGDNA
R5F101BADNA, R5F101BCDNA, R5F101BDDNA, R5F101BEDNA, R5F101BFDNA, R5F101BGDNA
R5F100BAGNA, R5F100BCGNA, R5F100BDGNA,R5F100BEGNA, R5F100BFGNA, R5F100BGGNA

JEITA Package code RENESAS code Previous code MASS (TYP.)[g]
P-HWQFN32-5x5-0.50 PWQNO0032KB-A P32K8-50-3B4-5 0.06
D
24 17
25 16 DETAIL OF @ PART
i E A
| =
32 ® —A1 —Co
P/
1 8
INDEX AREA

S \
o | o )
oy |8 - —
Referance| Dimension in Millimeters
Symbol Min Nom Max
D D 4.95 5.00 5.05
2

E 4.95 5.00 5.05
—Lp EXPOSED DIE PAD A — | — ] os0
! 8 A4 0.00 | — —
JUUUUU U,/ 9 b 0.18 0.25 0.30

32D g
) c — 0.50 —
) (& Lp 0.30 0.40 0.50
) + C X —_— —_— 0.05

E2

- - y — — 0.05

7 ) d
E ) a Zp - 0.75 -
55 =% a i6 Ze — 0.75 —_—
NANNNNNNMAN c2 015 | 020 | 0.25
24 17 Do o 3.50 o
Zp E E, — 350 | —

b
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4. PACKAGE DRAWINGS

4.8 44-pin Products

R5F100FAAFP, R5F100FCAFP, R5F100FDAFP, R5F100FEAFP, R5F100FFAFP, R5F100FGAFP,
R5F100FHAFP, R5F100FJAFP, R5F100FKAFP, R5F100FLAFP
R5F101FAAFP, R5F101FCAFP, R5F101FDAFP, R5F101FEAFP, R5F101FFAFP, R5F101FGAFP,
R5F101FHAFP, R5F101FJAFP, R5F101FKAFP, R5F101FLAFP
R5F100FADFP, R5F100FCDFP, R5F100FDDFP, R5F100FEDFP, R5F100FFDFP, R5F100FGDFP,
R5F100FHDFP, R5F100FJDFP, R5F100FKDFP, R5F100FLDFP
R5F101FADFP, R5F101FCDFP, R5F101FDDFP, R5F101FEDFP, R5F101FFDFP, R5F101FGDFP,
R5F101FHDFP, R5F101FJDFP, R5F101FKDFP, R5F101FLDFP
R5F100FAGFP, R5F100FCGFP, R5F100FDGFP, R5F100FEGFP, R5F100FFGFP, R5F100FGGFP,

R5F100FHGFP, R5F100FJGFP

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LQFP44-10x10-0.80

PLQP0044GC-A

P44GB-80-UES-2

0.36

HD
D .
detail of lead end
33 23
134 22 ]
—] 1
1 1
1 1
—] 1
= —+ —— E HE Lp
[— 1 = L1
] 1
— —
] O | (UNIT:mm)
R =V 12 ITEM DIMENSIONS
1 L D 10.00£0.20
i U U ’_l U U U U T U E 10.00£0.20
L 7E I r HD 12.00+0.20
HE 12.00+0.20
- ZD A 1.60 MAX.
A1 0.10+0.05
b A “he  racwos
A2+ 0'25+0.08
b 0375507
N \ c 0.145+3:952
S AL T em
T Lp 0.60+0.15
L1 1.00+0.20
SRAEl Al Pa—
le] 0.80
X 0.20
NOTE y 0.10
Each lead centerline is located within 0.20 mm of ZD 1.00
its true position at maximum material condition. ZE 1.00
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4. PACKAGE DRAWINGS

R5F100LCAFB, R5F100LDAFB, R5F100LEAFB, R5F100LFAFB, R5F100LGAFB, R5F100LHAFB, R5F100LJAFB,

R5F100LKAFB, R5F100LLAFB

R5F101LCAFB, R5F101LDAFB, R5F101LEAFB, R5F101LFAFB, R5F101LGAFB, R5F101LHAFB,
R5F101LJAFB, R5F101LKAFB, R5F101LLAFB
R5F100LCDFB, R5F100LDDFB, R5F100LEDFB, R5F100LFDFB, R5F100LGDFB, R5F100LHDFB, R5F100LJDFB,

R5F100LKDFB, R5F100LLDFB

R5F101LCDFB, R5F101LDDFB, R5F101LEDFB, R5F101LFDFB, R5F101LGDFB, R5F101LHDFB,
R5F101LJDFB, R5F101LKDFB, R5F101LLDFB
R5F100LCGFB, R5F100LDGFB, R5F100LEGFB, R5F100LFGFB, R5F100LGGFB, R5F100LHGFB,

R5F100LJGFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP64-10x10-0.50

PLQP0064KF-A

P64GB-50-UEU-2

0.35

HD
D
AR AT
48 33
—49 fC 720 m—
— — c—
\
— 1
— — L ="
— —
— —— 0 7& L
— ——
— —
— Jr — E HE Lp
— — — L1 —=
— ——
— —
— ——
— — (UNIT:mm)
— —
B — Y O 17— ITEM DIMENSIONS
D 10.0040.20
1 E 10.00+0.20
| HD 12.00+0.20
L 7ZE | L] HE 12.0040.20
A 1.60 MAX.
- ZD Al 0.10+0.05
A2 1.40+0.05
b v2s
AT b 0.22+0.05
A2 c 0.145+3:9%2
J l L 0.50
Lp 0.60+0.15
L L1 1.00%0.20
i 9 Sotgz
v s A1- (] 050
E . X 0.08
y 0.08
ZD 1.25
NOTE ZE 1.25

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

GE DRAWINGS

4.14 128-pin Products

R5F100SHAFB, R5F100SJAFB, R5F100SKAFB, R5F100SLAFB
R5F101SHAFB, R5F101SJAFB, R5F101SKAFB, R5F101SLAFB
R5F100SHDFB, R5F100SJDFB, R5F100SKDFB, R5F100SLDFB
R5F101SHDFB, R5F101SJDFB, R5F101SKDFB, R5F101SLDFB

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-LFQFP128-14x20-0.50

PLQP0128KD-A

P128GF-50-GBP-1

0.92

HD
D
—r 102 65
=103 64
:
= + HE
E‘IZSO 39
1 38
JUuurovourorouoormroyoyuoroygUToUIDD 1
LzE
o,
A7

detail of lead end

C [
\
1S
A
L
Lp
e L1 —
(UNIT:mm)
ITEM DIMENSIONS
D 20.00+0.20
E 14.00+0.20
HD 22.00+0.20
HE 16.00+0.20
A 1.60 MAX.
A1 0.10+0.05
A2 1.40+0.05
0.25
b 0.22+0.05
c 0.14573-832
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
9 30130
le] 0.50
X 0.08
y 0.08
zZD 0.75
ZE 0.75
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