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Peripherals
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Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
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Package / Case

Supplier Device Package

Purchase URL
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Active

RL78

16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
64

192KB (192K x 8)

FLASH

8K x 8

16K x 8

1.6V ~ 5.5V

A/D 17x8/10b

Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP

80-LFQFP (12x12)
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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.
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RL78/G13 1. OUTLINE

Table 1-1. List of Ordering Part Numbers

(10/12)
Pin count Package Data flash Fields of Ordering Part Number
Application
Note
80 pins 80-pin plastic LQFP | Mounted A R5F100MFAFA#V0, R5F100MGAFA#V0, R5F100MHAFA#V0,
(14 x 14 mm, 0.65 R5F100MJAFA#V0, R5F 100MKAFA#V0, R5F 100MLAFA#V0
mm pitch) R5F100MFAFA#X0, R5F100MGAFA#X0, R5F100MHAFA#X0,
R5F100MJAFA#X0, R5F 100MKAFA#X0, R5F 100MLAFA#X0
D R5F100MFDFA#V0, R5F100MGDFA#V0, R5F100MHDFA#VO0,

R5F100MJDFA#V0, R5F100MKDFA#V0, R5F100MLDFA#VO0
R5F100MFDFA#X0, R5F100MGDFA#X0, R5F100MHDFA#XO0,
R5F100MJDFA#X0, R5F100MKDFA#X0, RSF100MLDFA#X0
G R5F100MFGFA#V0, R5F100MGGFA#V0, R5SF100MHGFA#VO,
R5F100MJGFA#V0

R5F100MFGFA#X0, R5F100MGGFA#X0, R5F100MHGFA#X0,
R5F100MJGFA#X0

Not A R5F101MFAFA#V0, R5F101MGAFA#V0, R5F101MHAFA#VO,
mounted R5F101MJAFA#V0, R5F101MKAFA#V0, R5F101MLAFA#V0
R5F101MFAFA#X0, R5F101MGAFA#X0, R5F101MHAFA#X0,
R5F101MJAFA#X0, R5F101MKAFA#X0, R5F 101MLAFA#X0
D R5F101MFDFA#VO0, R5F101MGDFA#V0, R5F101MHDFA#VO0,
R5F101MJDFA#V0, R5F101MKDFA#V0, R5F101MLDFA#V0
R5F101MFDFA#X0, R5F101MGDFA#X0, R5F101MHDFA#XO0,
R5F101MJDFA#X0, R5F101MKDFA#X0, R5F101MLDFA#X0

80-pin plastic Mounted A R5F100MFAFB#V0, R5F100MGAFB#V0, R5F100MHAFB#VO0,
LFQFP (12 x 12 R5F100MJAFB#V0, R5F100MKAFB#V0, R5SF100MLAFB#V0

mm, 0.5 mm pitch) R5F100MFAFB#X0, R5F100MGAFB#X0, R5F100MHAFB#XO,
R5F100MJAFB#X0, R5F100MKAFB#X0, R5F 100MLAFB#X0

D R5F100MFDFB#V0, R5F100MGDFB#V0, R5F100MHDFB#V0,

R5F100MJDFB#V0, R5F100MKDFB#V0, R5F100MLDFB#V0
R5F100MFDFB#X0, R5F100MGDFB#X0, R5F100MHDFB#XO0,
R5F100MJDFB#X0, R5F100MKDFB#X0, RSF100MLDFB#X0
G R5F100MFGFB#V0, R5F100MGGFB#V0, R5F100MHGFB#V0,
R5F100MJGFB#V0

R5F100MFGFB#X0, R5F100MGGFB#X0, R5F100MHGFB#X0,
R5F100MJGFB#X0

Not A R5F101MFAFB#V0, R5F101MGAFB#V0, R5F101MHAFB#VO,
mounted R5F101MJAFB#V0, R5F101MKAFB#V0, R5F101MLAFB#V0
R5F101MFAFB#X0, R5F101MGAFB#X0, R5F101MHAFB#XO0,
R5F101MJAFB#X0, R5F101MKAFB#X0, R5F101MLAFB#X0

D R5F101MFDFB#V0, R5F101MGDFB#V0, R5F101MHDFB#V0,
R5F101MJDFB#V0, R5F101MKDFB#V0, R5F101MLDFB#V0
R5F101MFDFB#X0, R5F101MGDFB#X0, R5F101MHDFB#XO0,
R5F101MJDFB#X0, R5F101MKDFB#X0, RSF101MLDFB#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

1.5.3 25-pin products
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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.
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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
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RL78/G13 2. ELECTRICAL SPECIFICATIONS (Ta = -40 to +85°C)

Notes 1. Total current flowing into Vop, EVbpo, and EVbb1, including the input leakage current flowing when the
level of the input pin is fixed to Vop, EVbpo, and EVbb1, or Vss, EVsso, and EVssi. The values below the
MAX. column include the peripheral operation current. However, not including the current flowing into the
A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors and the current flowing during
data flash rewrite.

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

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

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 =1
(Ultra-low power consumption oscillation). However, not including the current flowing into the 12-bit
interval timer and watchdog timer.

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

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

LS (low-speed main) mode: 1.8V <Vpp<5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V <Vpp <5.5V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system
clock frequency)
2. fin:  High-speed on-chip oscillator clock frequency
3. fsu: Subsystem clock frequency (XT1 clock oscillation frequency)
4. Except subsystem clock operation, 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)

(3) During communication at same potential (CSI mode) (master mode, SCKp... internal clock output)
(Ta =—-40 to +85°C, 1.6 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.
SCKop cycle time tkey1 tkevt > 4ffck| 2.7 V< EVooo <55 | 125 500 1000 ns
\Y
24V <EVooo<55| 250 500 1000 ns
\Y
1.8V <EVooo<55| 500 500 1000 ns
Y
1.7V <EVooo<5.5| 1000 1000 1000 ns
Y
1.6 V<EVooo<5.5 — 1000 1000 ns
\Y
SCKp high-/low-level| tkH1, 40V<EVooo<55V tkev1/2 — tkev1/2 — tkev1/2 — ns
width it 12 50 50
2.7V <EVbo<5.5V tkev/2 — tkevi/2 — tkev/2 — ns
18 50 50
24V <EVopbo<55V tkey1/2 — tkev1/2 — tkey1/2 — ns
38 50 50
1.8V <EVooo<55V tkev1/2 — tkevi/2 — tkey/2 — ns
50 50 50
1.7V <EVopo <55V tkev/2 — tkevi/2 — tkev1/2 — ns
100 100 100
1.6 V<EVooo<55V — tkevi/2 — tkey1/2 — ns
100 100
Slp setup time tsik1 40V <EVopo<55V 44 110 110 ns
f“?‘SCKpT) 2.7V <EVoo <55V 44 110 110 ns
24V <EVooo<55V 75 110 110 ns
1.8V <EVopo<55V 110 110 110 ns
1.7V <EVooo <55V 220 220 220 ns
1.6 V<EVopo <55V — 220 220 ns
Slp hold time tKsi 1.7V <EVooo <55V 19 19 19 ns
Note 2
(from SCKpT) 1.6V <EVono <5.5V — 19 19 ns
Delay time from tkso1 1.7V <EVooo <55V 25 25 25 ns
SCKpJ to SOp C =30 pF"**
Note
output **** 16V <EVooo <55V — 25 25 | ns
C - 30 pFNcle4

Notes 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to
SCKpl” 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
SCKp{” 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 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
SCKp 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)

(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)

(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)

(9) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)
Parameter Symbol Conditions HS (high- |LS (low-speed [LV (low-voltage| Unit
speed main) | main) Mode | main) Mode
Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp cycle time"™" | tkevz 40V <EVon<55V,|24 MHz < fuck 14/ — — ns
27V<Vb<40V ek
20 MHz < fuck <24 MHz| 12/ — — ns
fmek
8 MHz < fuck <20 MHz | 10/ — — ns
fmek
4 MHz < fuek <8 MHz | 8/fwck 16/ — ns
fmek
fmek <4 MHz 6/fmck 10/ 10/ ns
fmek fmok
2.7V <EVom<4.0V,|24 MHz < fmck 20/ — — ns
23V<\Wh<27V fuck
20 MHz < fuck <24 MHz| 16/ — — ns
fmok
16 MHz < fmck <20 MHz| 14/ — — ns
fmek
8 MHz < fuck <16 MHz | 12/ — — ns
fmek
4 MHz < fuek <8 MHz | 8/fwck 16/ — ns
fmek
fmek <4 MHz 6/fmck 10/ 10/ ns
fmex fmek
1.8V <EVbo<3.3V,[24 MHz < fvck 48/ — — ns
16V < V<20 Ve ek
z 20 MHz < fuck <24 MHz| 36/ — — ns
fmek
16 MHz < fuck <20 MHz| 32/ — — ns
fmek
8 MHz < fuck <16 MHz | 26/ — — ns
fmek
4 MHz < fwek <8 MHz 16/ 16/ — ns
fmek fmex
fmek <4 MHz 10/ 10/ 10/ ns
fmok fmek fmok

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

(9) Communication at different potential (1.8 V, 2.5 V, 3 V) (CSI mode) (slave mode, SCKp... external clock

input)
(Ta =-40 to +85°C, 1.8 V < EVbpo = EVbb1 < Vbp < 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)
Parameter Symbol Conditions HS (high- |LS (low-speed |LV (low-voltage| Unit
speed main) | main) Mode | main) Mode
Mode
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
SCKp high-/low-level | tkhz, 40V <EVooo<55V, tkeve/2 tkeve/2 tkeve/2 ns
width tki2 27V<Ve<4.0V -12 -50 -50
2.7V <EVooo<4.0V, tkeye/2 tkeye/2 tkeve/2 ns
23V<Vo<27V -18 -50 -50
1.8V <EVopo< 3.3V, tkovz/2 treve/2 tkovz/2 ns
1.6V <Vp<2,0V™e? -50 -50 -50
Slp setup time tsike 40V <EVooo<55V, 1/fme 1/fmek 1/fmek ns
(tO SCKpT) Note3 27V<Vb<40V +20 +30 +30
2.7V <EVooo<4.0V, 1/fmek 1/fmek 1/fmek ns
23V<Vb<27V +20 +30 +30
1.8V <EVbpo<3.3V, 1/fmek 1/fmek 1/fmek ns
1.6 V<Vo<2.0V™e? +30 +30 +30
Slp hold time tksi2 1/fmek + 1/fmex 1/fmek ns
(from SCKpT) "** 31 +31 +31
Delay time from tksoz 40V <EVopo<55V,27V<Vb<4.0 2/fmek 2/fmex 2ffuck | ns
SCKpY to SOp output vV, +120 +573 +573
Notes Cb =30 pF, Ro=1.4 kQ
27V <EVobo<4.0V,23V<Vp<27 2/fmek 2/fmek 2ffmck | ns
V, +214 +573 +573
Cb =30 pF, Ro = 2.7 kQ
1.8V <EVbop0o <33V, 2/fmek 2/fmex 2ffmek | ns
1.6V <Vb<2.0V"?, +573 +573 +573
Cb =30 pF, Ro = 5.5 kQ

Notes 1. Transfer rate in the SNOOZE mode : MAX. 1 Mbps

2. Use it with EVbpo > Vb.

3. 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.

4. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp hold time becomes “from
SCKpd” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

5. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output
becomes “from SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Caution Select the TTL input buffer for the Slp pin and the N-ch open drain output (Vob tolerance (for the
20- to 52-pin products)/EVob tolerance (for the 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
Vi1 and Vi, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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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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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)

3.3 DC Characteristics

3.3.1 Pin characteristics

(Ta =-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vpp < 5.5 V, Vss = EVsso = EVss1 =0 V) (1/5)

Items Symbol Conditions MIN. | TYP. MAX. | Unit
Output current, | lowt Per pin for POO to P07, P10 to P17, 24V<EVoo<55V -3.0™°*| mA
high"®' P30 to P37, P40 to P47, P50 to P57, P64

to P67, P70 to P77, P80 to P87, P90 to
P97, P100 to P106,

P110 to P117, P120, P125 to P127,
P130, P140 to P147

Total of POO to P04, P07, P32 to P37, 40V<EVoo<55V -30.0 mA
P40 to P47, P102 to P106, P120, 2.7V < EVono < 4.0V ~10.0 mA
P125 to P127, P130, P140 to P145

(When duty < 70%"*?) 24V<EVon<27V -5.0 mA
Total of P05, P06, P10 to P17, P30, P31,{4.0V<EVbooo<5.5V -30.0 mA
P50 to P57, P64 to P67, P70 to P77, P80\, 5 \/ < EVooo < 4.0 V ~19.0 mA

to P87, P90 to P97, P100, P101, P110 to
P117, P146, P147
(When duty < 70% "*°°)

24V<EVoo<27V -10.0 mA

Total of all pins 24V<EVoo<55V -60.0 mA
(When duty < 70%""°%)

loHz Per pin for P20 to P27, P150 to P156 24V<Vop<55V -0.1""?| mA
Total of all pins 24V<Vop<55V -1.5 mA

(When duty < 70%"°%)

Notes 1. Value of current at which the device operation is guaranteed even if the current flows from the EVboo,
EVob1, Vop pins to an output pin.
2. Do not exceed the total current value.
3. Specification under conditions where the duty factor < 70%.
The output current value that has changed to the duty factor > 70% the duty ratio can be calculated
with the following expression (when changing the duty factor from 70% to n%).
¢ Total output current of pins = (lon x 0.7)/(n x 0.01)
<Example> Where n = 80% and loH = -10.0 mA
Total output current of pins = (-10.0 x 0.7)/(80 x 0.01) = -8.7 mA
However, the current that is allowed to flow into one pin does not vary depending on the duty factor.
A current higher than the absolute maximum rating must not flow into one pin.

Caution P00, P02 to P04, P10 to P15, P17, P43 to P45, P50, P52 to P55, P71, P74, P80 to P82, P96, and
P142 to P144 do not output high level in N-ch open-drain mode.

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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(TA =-40 to +105°C, 2.4 V < EVbbo = EVpp1 < Vbb < 5.5 V, Vss = EVsso = EVss1 = 0 V) (5/5)

ltems Symbol Conditions MIN. TYP. MAX. Unit
Input leakage ILim P00 to P07, P10 to P17, Vi = EVboo 1 LA
current, high 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

|uH2 P20 to P27, P137, Vi = Voo 1 7.\
P150 to P156, RESET
ILiHs P121 to P124 Vi=Vopo | Ininput portor 1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator 10 7.\
connection
Input leakage liet P00 to P07, P10 to P17, Vi = EVsso -1 7.\
current, low 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

|z P20 to P27, P137, Vi=Vss -1 LA
P150 to P156, RESET

lLies P121 to P124 Vi=Vss In input port or -1 7.\
(X1, X2, XT1, XT2, EXCLK, external clock
EXCLKS) input
In resonator -10 7.\
connection
On-chip pll-up Ru P00 to P07, P10 to P17, Vi = EVsso, In input port 10 20 100 kQ
resistance 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

Remark Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the
port pins.
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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40to +105°C, 2.4 V < EVppo = EVpp1 < VDD < 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 Voo =5.0V 2.3 mA
. ) i
Notlir‘rent mode speedNTee:m) operatio [y — 30V 23 mA
mode n
Normal | Voo =5.0V 52 9.2 mA
operatio | v = 3.0V 52 | 92 | mA
n
fin = 24 MHz"** | Normal | Voo =5.0V 41 7.0 mA
operatio | vpp = 3.0V 41 | 70 | mA
n
fin = 16 MHz"*® | Nomal | Voo =5.0V 3.0 5.0 mA
operato | v/, = 3.0 v 30 | 50 | mA
n
HS (high- | fux = 20 MHZz""?, | Normal | Square wave input 3.4 59 mA
speedNr?aJn) Voo =5.0V operatio. | Regonator 3.6 6.0 mA
mode ™ n connection
fwx = 20 MHZ""*?, | Normal | Square wave input 3.4 5.9 mA
Vop=3.0V operatio | Resonator 3.6 6.0 mA
n connection
fwx = 10 MHZ""*?, | Normal | Square wave input 2.1 35 mA
Vop=5.0V operatio | Resonator 2.1 3.5 mA
n connection
fux = 10 MHZ""*?, | Normal | Square wave input 2.1 35 mA
Voo =3.0V operatio. | Resonator 21 | 35 | mA
n connection
Subsystem | fsus = 32.768 kHz | Normal | Square wave input 4.8 5.9 LA
Note 4 .
clock operatio | pesonator 4.9 6.0 LA
operation | T, - _40°C n connection
fsus = 32.768 kHz | Normal | Square wave input 4.9 5.9 LA
Note operatio
Resonator 5.0 6.0 LA
Ta = +25°C n connection
fsus = 32.768 kHz | Normal | Square wave input 5.0 7.6 LA
Note 4 .
operatio. | Resonator 5.1 7.7 LA
Ta = +50°C n connection
fsus = 32.768 kHz | Normal | Square wave input 5.2 9.3 LA
Note 4 tlo
Operalo | Rasonator 5.3 9.4 LA
Ta=+70°C n connection
fsus = 32.768 kHz | Normal | Square wave input 5.7 13.3 LA
Note 4 tIO
operalo | Rasonator 58 | 134 | A
Ta = +85°C n connection
fsus = 32.768 kHz | Normal | Square wave input 10.0 46.0 LA
Noted operatio
p Resonator 10.0 | 46.0 | A
Ta=+105°C n connection
(Notes and Remarks are listed on the next page.)
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(4) During communication at same potential (simplified I°C mode)
(Ta =—-40 to +105°C, 2.4 V < EVppo = EVpp1 < Vop < 5.5 V, Vss = EVsso = EVss1 = 0 V)

Parameter Symbol Conditions HS (high-speed main) Unit
Mode
MIN. MAX.
SCLr clock frequency fscL 2.7V <EVooo<5.5V, 400" kHz
Cb =50 pF, Ro =2.7 kQ
2.4V <EVooo<5.5V, 100" kHz
Cb = 100 pF, Ro = 3kQ
Hold time when SCLr = “L” tow 2.7V <EVboo<55V, 1200 ns
Cb =50 pF, Ro =2.7 kQ
24V <EVoo<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Hold time when SCLr = “H” tHiGgH 2.7V <EVoo<55V, 1200 ns
Cb =50 pF, Ro =2.7 kQ
24V <EVoo<55V, 4600 ns
Cb =100 pF, Ro = 3 kQ
Data setup time (reception) tsu:pAT 2.7V <EVoo<55V, 1/fmck + 220 ns
Co = 50 pF, R = 2.7 kQ o
24V<EVop<55V, 1/fmck + 580 ns
Cb = 100 pF, Ro = 3 kQ o
Data hold time (transmission) tHD:DAT 2.7V <EVboo<5.5V, 0 770 ns
Cb =50 pF, R = 2.7 kQ
2.4V <EVooo<5.5V, 0 1420 ns
Cb = 100 pF, Ro = 3 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 normal input buffer and the N-ch open drain output (Voo tolerance (for the 20- to 52-pin
products)/EVoo tolerance (for the 64- to 100-pin products)) mode for the SDAr pin and the normal
output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode

register h (POMh).

(Remarks are listed on the next page.)
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(5) Communication at different potential (1.8 V, 2.5 V, 3 V) (UART 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) Mode| Unit
MIN. MAX.

Transfer rate Transmission| 4.0 V < EVooo < 5.5 Note 1 bps

v Theoretical value of the 2.6"°* | Mbps

27V<Vo<4.0V | maximum transfer rate

Co=50pF, Ro=1.4kQ, Vb=2.7
"

2.7 V < EVooo < 4.0 Note 3 bps

v, Theoretical value of the 1.2"** | Mbps

23V<Vh<27V maximum transfer rate

Co=50pF, Ro=27kQ, Vb =23

Vv
2.4V < EVooo < 3.3 Note 5 bps
vV,

Theoretical value of the 0.43 Mbps
1.6V<Vb<20V Note 6

maximum transfer rate

Co=50pF, Ro=55k, Vb=1.6
"

Notes 1.

The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.
Expression for calculating the transfer rate when 4.0 V<EVboo <55V and 2.7V <Vb<4.0V

Maximum transfer rate = L [bps]

{~Cox Ro % In (1 - %/'b )} %3

1 2.2
Transfer rate x 2 {-=CoxRoxIn(1- Vb )}

1
( Transfer rate

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

) x Number of transferred bits

* This value is the theoretical value of the relative difference between the transmission and reception sides.
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.
The smaller maximum transfer rate derived by using fuck/12 or the following expression is the valid
maximum transfer rate.

Expression for calculating the transfer rate when 2.7 V <EVboo < 4.0Vand2.4V <Vp <27V

Maximum transfer rate = L [bps]

{-Cox Rox In(1- V‘S )% x 3

1 2.0
Transfer rate x 2 {-=Cox RoxIn (1- Vb )}

1
( Transfer rate )

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

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 3 above to calculate the maximum transfer rate under conditions of the customer.
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RL78/G13 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS Ta = -40 to +105°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

kL2 tkH2
/
SCKp
\ 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.)

tkev2

tkH2 tke2

SCKp /
\

tsik2 tksi2

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 4. PACKAGE DRAWINGS

4.13 100-pin Products

R5F100PFAFB, R5F100PGAFB, R5F100PHAFB, R5F100PJAFB, R5F100PKAFB, R5F100PLAFB
R5F101PFAFB, R5F101PGAFB, R5F101PHAFB, R5F101PJAFB, R5F101PKAFB, R5F101PLAFB
R5F100PFDFB, R5F100PGDFB, R5F100PHDFB, R5F100PJDFB, R5F100PKDFB, R5F100PLDFB
R5F101PFDFB, R5F101PGDFB, R5F101PHDFB, R5F101PJDFB, R5F101PKDFB, R5F101PLDFB
R5F100PFGFB, R5F100PGGFB, R5F100PHGFB, R5F100PJGFB

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
P-LFQFP100-14x14-0.50 PLQPO100KE-A P100GC-50-GBR-1 0.69
HD
D

detail of lead end

_\ o
e S
.
oL
Lp
(UNIT:mm)
ITEM DIMENSIONS
D 14.00+0.20
E 14.00+0.20
HD 16.00+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 0.145+3-0%3
L 0.50
Lp 0.60+0.15
L1 1.00+0.20
, 0 3t g
le] 0.50
X 0.08
y 0.08
ZD 1.00
ZE 1.00
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