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They are called "embedded" because they are embedded
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range of applications.
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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

1.3.7 40-pin products

e 40-pin plastic HWQFN (6 x 6 mm, 0.5 mm pitch)

R [«<——+0O P11/S100/RxD0/TOOLRXD/SDA00/(TI06)/(TO06)

N |=—O P12/S000/TxD0O/TOOLTXD/(TI05)/(TO05)

R [«———=0 P13/TxD2/S020/(SDAA0)/(TI04)/(TO04)
N [«~——=0 P14/RxD2/SI120/SDA20/(SCLA0)/(TI03)/(TO03)

N [-———0O P15/PCLBUZ1/SCK20/SCL20/(T102)/(TO02)
B |=—O P16/TI01/TO01/INTP5/(RXDO)
N |[=—=0O P17/T102/TO02/(TXDO)

B |=——~0 P10/SCK00/SCL00/(TI07)/(TO07)
N |[-——0O P51/INTP2/SO11

@l=—=0 P147/ANI18

P26/ANI6 O=—{31
P25/ANI5 O=—={32
P24/ANI4 O-=—{33

__________ P50/INTP1/SI11/SDA11
| exposed die pad | 19}« P30/INTP3/RTC1HZ/SCK11/SCL11
I : 18|«~—=0O P70/KR0/SCK21/SCL21
P23/ANI3 O=—+~34 ! | 17}+—=0O P71/KR1/SI21/SDA21
P22/ANI2 O=—={35 |  RL78/G13 | 16|~ =0 P72/KR2/SO21
I (Top View) : 15}«—=0O P73/KR3
|
| |
|
|

I

P21/ANI1/AVrerm O-=—={36
P20/ANIO/AVRrerp O=—+{37 14}«——0O P31/TI03/TO03/INTP4/PCLBUZ0
P01/TO00/RxD1 QO=—»{38 13f«——0O P62

POO/TIOOTXD! O=~—{39 2% 12|« =) P61/SDAAD

N
P120/ANI9 O~ =408 11
© M 23456780910 [ O PEUSCLA

QFW-~OXX -0 g 2
Dy SkEp¥g>>
ologegENe
S Ur5q®
a & xZ

x Q

S a

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 /O Redirection Register
(PIOR) in the RL78/G13 User’s Manual.
3. Itis recommended to connect an exposed die pad to Vss.
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RL78/G13 1. OUTLINE

3. The number of PWM outputs varies depending on the setting of channels in use (the number of
masters and slaves) (see 6.9.3 Operation as multiple PWM output function in the RL78/G13 User’s
Manual).

4. When setting to PIOR =1

(2/2)

ltem 20-pin 24-pin 25-pin 30-pin 32-pin 36-pin

X90014SH
X91014SH
X/0014SH
X/1014S4
X800149H
Xg101d4SH
Xy00 454
XV 10Ld4SH
Xg0oo4s4
Xd10lLd4s4
XD0014sH
x010k4sd

Clock output/buzzer output - 1 1 2 2 2

e 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fuain = 20 MHz operation)

8/10-bit resolution A/D converter 6 channels 6 channels 6 channels 8 channels 8 channels 8 channels

[20-pin, 24-pin, 25-pin products]
e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel
e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

Serial interface

[30-pin, 32-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/UART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART (UART supporting LIN-bus): 1 channel
[36-pin products]

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel

e CSI: 1 channel/simplified I°C: 1 channel/lUART: 1 channel
e CSlI: 2 channels/simplified I’C: 2 channels/UART (UART supporting LIN-bus): 1 channel

I’C bus - 1 channel 1 channel 1 channel 1 channel 1 channel

* 16 bits x 16 bits = 32 bits (Unsigned or signed)
* 32 bits + 32 bits = 32 bits (Unsigned)
o 16 bits x 16 bits + 32 bits = 32 bits (Unsigned or signed)

Multiplier and divider/multiply-
accumulator

DMA controller 2 channels

Vectored interrupt| Internal 23 24 24 27 27 27

sources External 3 5 5 6 6 6

Key interrupt -

Reset « Reset by RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-reset

¢ Internal reset by voltage detector

¢ Internal reset by illegal instruction execution
¢ Internal reset by RAM parity error

¢ Internal reset by illegal-memory access

Note

Power-on-reset circuit

Power-on-reset:
Power-down-reset:

1,51V (TYP.)
1.50 V (TYP.)

Voltage detector

Rising edge :
Falling edge :

1.67 V to 4.06 V (14 stages)
1.63 V to 3.98 V (14 stages)

On-chip debug function Provided

Voo = 1.6 10 5.5 V (T, = -40 to +85°C)
V,, =2.4105.5 V (T, = -40 to +105°C)

<R> Power supply voltage

Ta =40 to +85°C (A: Consumer applications, D: Industrial applications )
Ta =40 to +105°C (G: Industrial applications)

Operating ambient temperature

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip
debug emulator.
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RL78/G13

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

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40 to +85°C, 1.6 V < EVppo = EVbp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply Iop1 Operating | HS (high- fin = 32 MHz"® | Basic Vop=5.0V 2.3 mA
Sﬂﬂr‘rent mode speedNr:lasm) operation Voo = 3.0 V 53 mA
mode
Normal | Voo =5.0V 5.2 8.5 mA
operation |/, = 3.0 v 52 | 85 | mA
fin = 24 MHz"™*® Normal Voo =5.0V 41 6.6 mA
operation | y/, — 3.0 v 4.1 66 | mA
fin = 16 MHz"™*® Normal Voo =5.0V 3.0 4.7 mA
operation |y, _ 30 v 30 | 47 | mA
LS (low- fin = 8 MHz""** Normal | Voo =3.0 V 1.3 2.1 mA
speed main) operation | v, — 2.0 v 1.3 2.1 mA
mode
LV (low- fin = 4 MHz""*® Normal | Voo =3.0V 1.3 1.8 mA
voltage operation |y, 2.0V 13 | 1.8 | mA
main) mode
Note 5
HS (high- fux = 20 MHZ""*?, | Normal | Square wave input 3.4 55 mA
spedeglz:in) Voo =5.0V operation | Resonator connection 3.6 5.7 mA
mode
fux = 20 MHz""*?, | Normal | Square wave input 3.4 5.5 mA
Voo =3.0V operation | gesonator connection 3.6 5.7 mA
fux = 10 MHZ""*?, | Normal | Square wave input 2.1 3.2 mA
Vop=5.0V operation | Resonator connection 2.1 3.2 mA
fux = 10 MHZz""*?, | Nomal | Square wave input 2.1 3.2 mA
Voo =3.0V operation | gesonator connection 2.1 3.2 mA
LS (low- fux = 8 MHZ""?, Normal | Square wave input 1.2 2.0 mA
spe(;edee:in) Vop=3.0V operation | Resonator connection 1.2 2.0 mA
mode
fux = 8 MHZ""*?, Normal | Square wave input 1.2 2.0 mA
Voo =2.0V operation | gesonator connection 1.2 2.0 mA
Subsystem | fsus =32.768 kHz | Normal | Square wave input 4.8 5.9 HA
Note 4 .
clock operation | Resonator connection 4.9 6.0 LA
operation Ta = —40°C
fsus =32.768 kHz | Normal | Square wave input 4.9 5.9 HA
Note 4 ﬁOn N
operal Resonator connection 5.0 6.0 LA
Ta=+25°C
fsus = 32.768 kHz | Normal | Square wave input 5.0 7.6 7.\
Note 4 ﬁOn N
opera Resonator connection 5.1 7.7 LA
Ta=+50°C
fsus = 32.768 kHz | Normal | Square wave input 5.2 9.3 7.\
Note 4 ﬁOn N
Opera Resonator connection 5.3 9.4 LA
Ta=+70°C
fsus = 32.768 kHz | Normal | Square wave input 5.7 13.3 7.\
Note operation :
p Resonator connection 5.8 13.4 LA
Ta=+85°C
(Notes and Remarks are listed on the next page.)
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RL78/G13

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

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TA =-40 to +85°C, 1.6 V < EVppo = EVbb1 < VbD < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IpD1 Operating | HS (high- | fin = 32 MHz""** | Basic Voo =5.0V 2.6 mA
Note 1 . .
current mode speedu?lasln) operation Voo = 3.0 V 26 mA
mode
Normal Voo =5.0V 6.1 9.5 mA
operation |y, ~ 3.0 v 61 | 95 | mA
fin = 24 MHz"*°® | Normal Voo =5.0V 4.8 7.4 mA
operation [y, —30v 48 | 74 | mA
fin = 16 MHz""*® | Normal Vob=5.0V 35 53 mA
operation [y, —3.0v 35 | 53 | mA
LS (low- fin = 8 MHz"*°® Normal Voo = 3.0 V 1.5 23 mA
speed main) operation Voo = 2.0 V 15 23 mA
mode Note 5
LV (low- fin = 4 MHz"*® Normal Voo = 3.0V 1.5 2.0 mA
voltage operation 'y, _ 20 v 15 | 20 | mA
main) mode
Note 5
HS (high- | fux = 20 MHZz""?, | Normal Square wave input 3.9 6.1 mA
speenglz:m) Voo =5.0V operation - [ Resonator 41 6.3 mA
mode connection
fwx = 20 MHZ""*?, | Normal Square wave input 3.9 6.1 mA
Voo =3.0V operation | Resonator 41 | 63 | mA
connection
fux = 10 MHZ""*?, | Normal Square wave input 25 3.7 mA
Voo=5.0V operation | gesonator 25 3.7 mA
connection
fux = 10 MHZ""*?, | Normal Square wave input 25 3.7 mA
Voo = 3.0 V operation | gesonator 25 37 mA
connection
LS (low- fux = 8 MHZ"*?, | Nommal Square wave input 1.4 22 mA
speedNr?aJn) Voo =3.0V operation | Regonator 1.4 2.2 mA
mode ™ connection
fux = 8 MHZ""**, | Normal Square wave input 1.4 22 mA
Voo = 2.0 V operation | Resonator 1.4 2.2 mA
connection
Subsystem | fsus = 32.768 kHz | Normal Square wave input 5.4 6.5 LA
Note 4 .
clock operation | pesonator 55 6.6 LA
operation | T, = _40°C connection
fsus = 32.768 kHz | Normal Square wave input 5.5 6.5 7.\
Note 4 .
operation | pesonator 5.6 6.6 LA
Ta=+25°C connection
fsus = 32.768 kHz | Normal Square wave input 5.6 9.4 LA
Note 4 .
operation | Regonator 5.7 9.5 LA
Ta=+50°C connection
fsus = 32.768 kHz | Normal Square wave input 5.9 12.0 LA
Note 4 .
operation | Resonator 6.0 | 12.1 LA
Ta=+70°C connection
fsus = 32.768 kHz | Normal Square wave input 6.6 16.3 7.\
Note 4 .
operation | gesonator 6.7 | 164 | uA
Ta=+85°C connection
(Notes and Remarks are listed on the next page.)
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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)

AC Timing Test Points

Vin/Vor ViH/Vor
Test point
>< Vi/Vou > est points <: Vi/Vou

External System Clock Timing

1/fex/
1/fexs

text/ || texn/
texts texHs

EXCLK/EXCLKS \

TI/TO Timing

tri | triH
TIOO to TI07, TIHO to TI17 J

1/fro
TOO00 to TO07, TO10 to TO17 J /—{—

Interrupt Request Input Timing
tiNTL tINTH
INTPO to INTP11 \ \

Key Interrupt Input Timing

KRO to KR7

tRsL

RESET Input Timing

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

Simplified I°C mode mode connection diagram (during communication at same potential)

Vob

% Rb
SDAr SDA

RL78 microcontroller User device

SCLr SCL

Simplified I°C mode serial transfer timing (during communication at same potential)

1/fscL

tLow tHiGH

SCLr \ /
N
]
SDAr /\

tHD:DAT tsu:pAT

Remarks 1. Ro[Q2]:Communication line (SDAr) pull-up resistance, Co[F]: Communication line (SDAr, SCLr) load
capacitance
2. r: lIC number (r = 00, 01, 10, 11, 20, 21, 30, 31), g: PIM number (g=0, 1, 4, 5, 8, 14),
h: POM number (g=0, 1,4, 5,710 9, 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 (m
=0,1),
n: Channel number (n = 0 to 3), mn = 00 to 03, 10 to 13)
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RL78/G13

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

(7) Communication at different potential (2.5 V, 3 V) (CSI mode) (master mode, SCKp... internal clock output,
corresponding CSIO00 only) (1/2)
(Ta =-40 to +85°C, 2.7 V < EVbbo = EVpbp1 < Vpp < 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 | tkevi tkey1 > 2/fck | 4.0V <EVbpo <5.5V, 200 1150 1150 ns
27V<Vb<40V,
Co=20pF, Ro=14
kQ
27V <EVoo<4.0V,| 300 1150 1150 ns
23V<Vb<27V,
Co=20pF,Ro=2.7
kQ
SCKp high-level | tkh1 40V <EVoo<55V, tkeva/2 — tkeva/2 — tkev1/2 — ns
width 27V<Vb<40V, 50 50 50
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, tkevi/2 — tkevi/2 — trevi/2 — ns
23V<Vb<27V, 120 120 120
Cb =20 pF, Ro =2.7 kQ
SCKp low-level kLt 40V <EVopo<55V, tkevi/2 — tkevi/2 — tkev1/2 — ns
width 27V<Vb<4.0V, 7 50 50
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVopo<4.0V, tkevi/2 — tkevi/2 — trevi/2 — ns
23V<Vb<27V, 10 50 50
Cb =20 pF, Ro =2.7 kQ
Slp setup time tsiki 40V <EVooo<55YV, 58 479 479 ns
(to SCKpT) " 27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVoo<4.0V, 121 479 479 ns
23V<Ve<27V,
Cb =20 pF, Ro = 2.7 kQ
Slp hold time tKsi1 40V <EVooo<55YV, 10 10 10 ns
(from SCKp™T) "*" 27V<Vb<4.0V,
Cb =20 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, 10 10 10 ns
23V<Ve<27V,
Cb =20 pF, Ro = 2.7 kQ
Delay time from | tkso1 40V <EVooo<55YV, 60 60 60 ns
SCKpJ to SOp 27V<Vb<4.0V,
output "' Co = 20 pF, Ro = 1.4 kQ
2.7V <EVooo<4.0V, 130 130 130 ns
23V<Vp<27V,
Cb =20 pF, Ro = 2.7 kQ
(Notes, Caution, and Remarks are listed on the next page.)
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

2.5.2 Serial interface IICA

(1) I°C standard mode
(Ta =40 to +85°C, 1.6 V < EVbpo = EVbb1 < Vbp < 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.
SCLAO clock frequency | fsct Standard |27V <EVom <55V 0 100 0 100 0 100 | kHz
::id::1 MHz 1.8V<EVooo<55V 0 100 0 100 0 100 | kHz
1.7V<EVoo<55V 0 100 0 100 0 100 | kHz
1.6 V<EVooo<55V — 0 100 0 100 | kHz
Setup time of restart tsusta (2.7 V<EVboo<55V 4.7 4.7 4.7 [s
condition 1.8V <EVoro <55V 4.7 4.7 4.7 us
1.7V <EVoo<55V 4.7 47 4.7 us
1.6 V<EVooo<55V — 4.7 4.7 Us
Hold time">*" tio:sta |27 V<EVboo <55V 4.0 4.0 4.0 us
1.8V<EVooo<55V 4.0 4.0 4.0 us
1.7V<EVopo <55V 4.0 4.0 4.0 us
1.6 V<EVopo<55V — 4.0 4.0 y7:]
Hold time when SCLAO =| t.ow 2.7V<EVoo <55V 4.7 47 4.7 s
v 1.8V <EVoo <55V 4.7 4.7 4.7 s
1.7V<EVooo <55V 4.7 47 4.7 us
1.6 V<EVooo<55V — 4.7 4.7 us
Hold time when SCLAO =| tHicH 2.7V<EVow<55V 4.0 4.0 4.0 us
H 1.8V <EVoro <55V 4.0 4.0 4.0 us
1.7V <EVoo<55V 4.0 4.0 4.0 s
1.6 V<EVooo<55V — 4.0 4.0 y7s]
Data setup time tsupatr (2.7 V<EVboo<5.5V 250 250 250 ns
(reception) 1.8V <EVooo<55V 250 250 250 ns
1.7V<EVooo <55V 250 250 250 ns
1.6 V<EVopo<55V — 250 250 ns
Data hold time thooatr (2.7 V<EVoo <55V 0 3.45 0 3.45 0 3.45 y7s]
(transmission)*™** 1.8V <EVooo<5.5V 0 | 345 | 0 | 345 | 0 | 345 1s
1.7V<EVopo <55V 0 3.45 0 3.45 0 3.45 [s
1.6 V<EVooo<55V — 0 3.45 0 3.45 us
Setup time of stop tsusto (2.7 V<EVboo<55V 4.0 4.0 4.0 us
condition 1.8V <EVoro <55V 4.0 4.0 4.0 us
1.7V <EVoo<55V 4.0 4.0 4.0 s
1.6 V<EVooo<55V — 4.0 4.0 y7s]
Bus-free time taur 2.7V<EVoo <55V 4.7 4.7 4.7 73
1.8V<EVooo<55V 4.7 4.7 4.7 us
1.7V<EVooo <55V 4.7 4.7 4.7 us
1.6V <EVooo<55V — 4.7 4.7 us
(Notes, Caution and Remark are listed on the next page.)
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RL78/G13

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

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to

+105°C)

This chapter describes the following electrical specifications.

Target products G:

Cautions 1.

Remark

Industrial applications Ta = —40 to +105°C
R5F 100xxGxx

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.

With products not provided with an EVboo, EVbbp1, EVsso, or EVss1 pin, replace EVooo and
EVob1 with Vob, or replace EVsso and EVss1 with Vss.

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

Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C
to +105°C. Derating is the systematic reduction of load for the sake of improved reliability.

When RL78/G13 is used in the range of Ta = —40 to +85°C, see CHAPTER 2 ELECTRICAL

SPECIFICATIONS (Ta = —-40 to +85°C).

There are following differences between the products "G: Industrial applications (TA = —40 to +105°C)" and the

products “A: Consumer applications, and D: Industrial applications”.

Parameter

Application

A: Consumer applications,
D: Industrial applications

G: Industrial applications

Operating ambient temperature

Ta =-40 to +85°C

Ta=-40 to +105°C

Operating mode
Operating voltage range

HS (high-speed main) mode:

2.7V <Vop £5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1 MHz to 16 MHz
LS (low-speed main) mode:

1.8V <Vop <55 V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6 V<Vop<55V@1 MHz to 4 MHz

HS (high-speed main) mode only:
2.7V <Vop £5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1 MHz to 16 MHz

High-speed on-chip oscillator clock
accuracy

1.8V <Vop <55V
+1.0%@ Ta = -20 to +85°C
+1.5%@ Ta = -40 to -20°C
1.6V <Vop<1.8V

+5.0%@ Ta = -20 to +85°C
+5.5%@ Ta = -40 to -20°C

24V<Vop<55V

+2.0%@ Ta = +85 to +105°C
+1.0%@ Ta =-20 to +85°C
+1.5%@ Ta =-40 to -20°C

Serial array unit

UART
CSI: fck/2 (supporting 16 Mbps), fck/4
Simplified I°C communication

UART
CSI: fek/4
Simplified I°C communication

IICA

Normal mode
Fast mode
Fast mode plus

Normal mode
Fast mode

Voltage detector

Rise detection voltage: 1.67 V to 4.06 V
(14 levels)
Fall detection voltage: 1.63 V to 3.98 V
(14 levels)

Rise detection voltage: 2.61 V to 4.06 V
(8 levels)
Fall detection voltage: 2.55V to 3.98 V
(8 levels)

(Remark is listed on the next page.)
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

(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) (2/2)

Parameter | Symbol Conditions MIN. TYP. | MAX. Unit
Supply lob2 HALT HS (high- | fin = 32 MHZ"*** Voo =5.0V 0.54 | 2.90 mA
current | ™ | mode ;p;?: " Voo =3.0V 054 | 290 | mA
fin = 24 MHz""** Voo =5.0V 0.44 2.30 mA
Voo =3.0V 0.44 2.30 mA
fin = 16 MHz""* Voo =5.0V 0.40 | 1.70 mA
Voo =3.0V 0.40 1.70 mA
HS (high- | fux = 20 MHZ""*, Square wave input 028 | 190 | mA
speed main)
mode "’ Voo=5.0V Resonator connection 0.45 2.00 mA
fux = 20 MHZ""*?, Square wave input 0.28 | 1.90 mA
Voo =3.0V Resonator connection 0.45 2.00 mA
fux = 10 MHZ""?, Square wave input 0.19 1.02 mA
Voo=5.0V Resonator connection 0.26 1.10 mA
fux = 10 MHZ""*?, Square wave input 0.19 1.02 mA
Voo=3.0V Resonator connection 0.26 1.10 mA
Subsystem | fsus = 32.768 kHz""*® | Square wave input 025 | 057 LA
clock Ta=-40°C Resonator connection 0.44 | 0.76 LA
operation fsus = 32.768 kHZ""*® | Square wave input 0.30 | 0.57 LA
Ta=+25°C Resonator connection 0.49 0.76 LA
fsus = 32.768 kHZ""*® | Square wave input 0.37 1.17 LA
Ta=+50°C Resonator connection 0.56 1.36 LA
fsus = 32.768 kHZ""*® | Square wave input 0.53 1.97 LA
Ta=+70°C Resonator connection 0.72 2.16 y77.\
fsus = 32.768 kHZ""*® | Square wave input 0.82 3.37 LA
Ta=+85°C Resonator connection 1.01 3.56 y77.\
fsus = 32.768 kHZ""°® | Square wave input 3.01 | 1537 | uA
Ta=+105°C Resonator connection 3.20 | 15.56 7.\
Iops™*® | STOP Ta=-40°C 0.18 0.50 LA
mode™™*® | 1, _ 1o5ec 023 | 050 | uA
Ta = +50°C 0.30 | 1.10 LA
Ta=+70°C 0.46 1.90 LA
Ta=+85°C 0.75 3.30 LA
Ta=+105°C 2.94 15.30 LA

(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)

3.5 Peripheral Functions Characteristics

AC Timing Test Points

Vi/Von Vi/VoH
Test points
Vi/Vou > < VivVou

3.5.1 Serial array unit

(1) During communication at same potential (UART mode)
(Ta = —40 to +105°C, 2.4 V < EVbbo = EVbb1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Mode Unit
MIN. MAX.
Transfer rate "’ fmek/12"2 bps
Theoretical value of the 2.6 Mbps

maximum transfer rate
foik = 32 MHz, fvek = fok

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 <EVopo < 2.7 V : MAX. 1.3 Mbps

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).

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

L~

Remarks 1. qg: UART number (q = 0 to 3), g: PIM and POM number (g =0, 1, 8, 14)
2. 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 to 03, 10 to 13))
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RL78/G13

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)

(8) Communication at different potential (1.8 V, 2.5 V, 3 V) (simplified I°C mode) (2/2)
(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) Unit
Mode
MIN. MAX.

Data setup time (reception) tsu:pAT 40V <EVbo<5.5V, 1/fmck + 340 ns
27V<Vb<4.0V, Note2
Cb =50 pF, Ro = 2.7 kQ
2.7V <EVbopo<4.0V, 1/fmck + 340 ns
23V<Vb<27V, Note2
Cb =50 pF, Ro = 2.7 kQ
40V <EVopo<55V, 1/fmek + 760 ns
27V<Vb<4.0V, Note2
Cb =100 pF, Ro = 2.8 kQ
2.7V <EVbopo<4.0V, 1/fmek + 760 ns
23V<Vb<27V, Note2
Cb =100 pF, Ro = 2.7 kQ
24V <EVooo<3.3V, 1/fmck + 570 ns
16V<Ve<20V, Note2
Cb =100 pF, Ro = 5.5 kQ

Data hold time (transmission) tHD:DAT 40V <EVopo<5.5V, 0 770 ns

27V<Vb<40V,
Cb = 50 pF, Ro = 2.7 kQ

27V <EVooo<4.0V, 0 770 ns
23V<Ve<27V,
Cb =50 pF, Ro = 2.7 kQ

4.0V <EVoo<5.5YV, 0 1420 ns
27V<Vb<4.0V,
Cb =100 pF, Ro = 2.8 kQ

27V <EVooo<4.0V, 0 1420 ns
23V<Vb<27V,
Cb =100 pF, Ro = 2.7 kQ

2.4V <EVooo < 3.3V, 0 1215 ns
16V<Vo<20V,
Cb = 100 pF, Ro = 5.5 kQ

Notes 1. The value must also be equal to or less than fuck/4.
2. 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 100-pin products)) mode for the SDAr pin and the N-ch
open drain output (Vop tolerance (for the 20- to 52-pin products)/EVop tolerance (for the 64- to 100-
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 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°C)

3.5.2 Serial interface IICA

(Ta =—-40 to +105°C, 2.4 V < EVbbo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V)
Parameter Symbol Conditions HS (high-speed main) Mode | Unit

Standard Fast Mode
Mode

MIN. | MAX. | MIN. | MAX.

SCLAO clock frequency fscL Fast mode: fcik > 3.5 MHz - - 0 400 | kHz

Standard mode: foik > 1 MHz 0 100 - - kHz
Setup time of restart condition tsu:sta 4.7 0.6 us
Hold time">*" tHD:sTA 4.0 0.6 us
Hold time when SCLAO = “L” tow 4.7 1.3 us
Hold time when SCLAO = “H” tHigH 4.0 0.6 s
Data setup time (reception) tsu:pAT 250 100 ns
Data hold time (transmission)"™*? tHD:DAT 0 3.45 0 0.9 s
Setup time of stop condition tsu:sTo 4.0 0.6 us
Bus-free time tBuF 4.7 1.3 Us

Notes 1. The first clock pulse is generated after this period when the start/restart condition is detected.
<R> 2. The maximum value (MAX.) of tHp:pAT is during normal transfer and a wait state is inserted in the ACK
(acknowledge) timing.

Caution The values in the above table are applied even when bit 2 (PIOR2) in the peripheral I/O redirection
register (PIOR) is 1. At this time, the pin characteristics (loH1, loL1, Von1, VoL1) must satisfy the
values in the redirect destination.

Remark The maximum value of Cb (communication line capacitance) and the value of Rb (communication line
pull-up resistor) at that time in each mode are as follows.

Standard mode: Cb =400 pF, Rb = 2.7 kQ
Fast mode: Cb = 320 pF, Ro = 1.1 kQ

lICA serial transfer timing

SCLAN

tHigH  tF tsu-STA

tHD:STA tsu:DAT f—

/

SDAAN

XN\

St(:Jp ‘Start Restart Stop
condition  condition condition condition
Remark n=0,1
R01DS0131EJ0330 Rev.3.30 RENESAS Page 167 of 196

Mar 31, 2016



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

3.10 Timing of Entry to Flash Memory Programming Modes
(Ta =-40 to +105°C, 2.4 V < EVbpo = EVbp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Time to complete the tsuini 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 | tvp 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)

< > <

\2

> <2> <
\
|
|
|

1

RESET /

723 us + tvp
processing

time .
~———— 1-byte data for setting mode

3

TOOLO

'\I

tsu tsuiniT

) N

<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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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

R5F100PFAFA, R5SF100PGAFA, R5F100PHAFA, R5F100PJAFA, R5F100PKAFA, R5F100PLAFA
R5F101PFAFA, R5F101PGAFA, R5F101PHAFA, R5F101PJAFA, R5F101PKAFA, R5F101PLAFA
R5F100PFDFA, R5F100PGDFA, R5F100PHDFA, R5F100PJDFA, R5F100PKDFA, R5F100PLDFA
R5F101PFDFA, R5F101PGDFA, R5F101PHDFA, R5F101PJDFA, R5F101PKDFA, R5F101PLDFA

R5F100PFGFA, R5F100PGGFA, R5F100PHGFA, R5F100PJGFA

JEITA Package Code RENESAS Code Previous Code MASS (TYP,) [g]
P-LQFP100-14x20-0.65 PLQP0100JC-A P100GF-65-GBN-1 0.92
HD
D
detail of lead end
80 51
81 50
-+ E HE
100 O 31 —L1—
1 L 30
quoubuturvtuuuoguoovoroyyoooood—— v (UNIT:mm)
—ZE ITEM DIMENSIONS
7D D 20.00+0.20
E 14.00+0.20
b ‘@‘ X @‘ S ‘ AB ‘ HD  22.00£0.20
HE 16.00+0.20
A— A 1.60 MAX.
B A1 0.10+0.05
A2 A2 1.4040.05
0.25
+0.08
b 0.327 555
+0.055
c 0.1457 (528
L 0.50
Lp 0.60+0.15
L1 1.0040.20
) 3730
le] 0.65
X 0.13
y 0.10
ZD 0.575
ZE 0.825
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Description

Rev. Date Page Summary
3.00 Aug 02, 2013 81 Modification of figure of AC Timing Test Points

81 Modification of description and note 3 in (1) During communication at same
potential (UART mode)

83 Modification of description in (2) During communication at same potential
(CSI mode)

84 Modification of description in (3) During communication at same potential
(CSI mode)

85 Modification of description in (4) During communication at same potential
(CSl mode) (1/2)

86 Modification of description in (4) During communication at same potential
(CSI mode) (2/2)

88 Modification of table in (5) During communication at same potential
(simplified I°C mode) (1/2)

89 Modification of table and caution in (5) During communication at same
potential (simplified I°C mode) (2/2)

91 Modification of table and notes 1 and 4 in (6) Communication at different
potential (1.8 V, 2.5V, 3 V) (UART mode) (1/2)

92, 93 Modification of table and notes 2 to 7 in (6) Communication at different

potential (1.8 V, 2.5V, 3 V) (UART mode) (2/2)

94 Modification of remarks 1 to 4 in (6) Communication at different potential (1.8
V, 2.5V, 3V) (UART mode) (2/2)

95 Modification of table in (7) Communication at different potential (2.5 V, 3 V)
(CSI mode) (1/2)

96 Modification of table and caution in (7) Communication at different potential
(2.5V, 3V) (CSI mode) (2/2)

97 Modification of table in (8) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/3)

98 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (CSI mode) (2/3)

99 Modification of table, note 1, and caution in (8) Communication at different
potential (1.8 V, 2.5V, 3 V) (CSI mode) (3/3)

100 Modification of remarks 3 and 4 in (8) Communication at different potential
1.8V, 2.5V, 3V) (CSI mode) (3/3)

102 Modification of table in (9) Communication at different potential (1.8 V, 2.5V,
3 V) (CSI mode) (1/2)

103 Modification of table and caution in (9) Communication at different potential
1.8V, 2.5V, 3V) (CSI mode) (2/2)

106 Modification of table in (10) Communication at different potential (1.8 V, 2.5
V, 3 V) (simplified I°C mode) (1/2)

107 Modification of table, note 1, and caution in (10) Communication at different
potential (1.8 V, 2.5V, 3 V) (simplified I’c mode) (2/2)

109 Addition of (1) I°C standard mode

111 Addition of (2) I°C fast mode

112 Addition of (3) I°C fast mode plus

112 Modification of IICA serial transfer timing

113 Addition of table in 2.6.1 A/D converter characteristics

113 Modification of description in 2.6.1 (1)

114 Modification of notes 3 to 5 in 2.6.1 (1)

115 Modification of description and notes 2, 4, and 5 in 2.6.1 (2)

116 Modification of description and notes 3 and 4 in 2.6.1 (3)

117 Modification of description and notes 3 and 4 in 2.6.1 (4)
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