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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"

Active

RL78

16-Bit

24MHz

CSl, I2C, LINbus, UART/USART, USB
LCD, LVD, POR, PWM, WDT
69

96KB (96K x 8)

FLASH

8K x 8

10K x 8

1.6V ~ 3.6V

A/D 13x8/12b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

100-LQFP

100-LFQFP (14x14)
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RL78/L1C 1. OUTLINE
O ROM, RAM capacities
Products with USB
RL78/L1C
Flash ROM Data Flash RAM
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F110MJ R5F110NJ R5F110PJ
192 KB 8 KB 16 KB Note R5F110MH R5F110NH R5F110PH
128 KB 8 KB 12 KB R5F110MG R5F110NG R5F110PG
96 KB 8 KB 10 KB R5F110MF R5F110NF R5F110PF
64 KB 8 KB 8 KB R5F110ME R5F110NE R5F110PE
Products without USB
RL78/L1C
Flash ROM Data Flash RAM
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F111MJ R5F111NJ R5F111PJ
192 KB 8 KB 16 KB Note R5F111MH R5F111NH R5F111PH
128 KB 8 KB 12 KB R5F111MG R5F111NG R5F111PG
96 KB 8 KB 10 KB R5F111MF R5F111NF R5F111PF
64 KB 8 KB 8 KB R5F111ME R5F111NE R5F111PE
Note This is about 15 KB when the self-programming function and data flash function are used (For details, sce CHAPTER 3
in the RL78/L1C User’s Manual).
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RL78/L1C 1. OUTLINE

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/L1C

PartNo. R5F110PEAXxxxFB#30

Packaging specification:
#30: Tray (LFQFP)
#UO: Tray (VFLGA)
#50: Embossed Tape (LFQFP)
#WO0: Embossed Tape (VFLGA)

Package type:
FB: LFQFP, 0.50 mm pitch
LA: VFLGA, 0.65 mm pitch

ROM number (Omitted with blank products)

Fields of application:
A: Consumer applications, TA = -40 to +85°C
G: Industrial applications, Ta = -40 to +105°C

ROM capacity:
E: 64 KB
F: 96 KB
G: 128 KB
H: 192 KB
J: 256 KB

Pin count:
M: 80-pin
N: 85-pin
P: 100-pin

RL78/L1C Group
110: Products with USB
111: Products without USB

Memory type:
F: Flash memory

Renesas MCU

Renesas semiconductor product

Caution Orderable part numbers are current as of when this manual was published.
Please make sure to refer to the relevant product page on the Renesas website for the latest part numbers.
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RL78/L1C

1. OUTLINE

1.3.5

100-pin products (with USB)

+ 100-pin plastic LFQFP (fine pitch) (14 x 14 mm, 0.5 mm pitch)
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Caution 1.
Caution 2.

Remark 1.
Remark 2.

Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).
Connect the UREGC pin to Vss pin via a capacitor (0.33 pF).

For pin identification, see 1.4 Pin Identification.
Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register

(PIOR).

R01DS0192EJ0220 Rev.2.20
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Absolute Maximum Ratings (TA = 25°C) (2/3)
Parameter Symbols Conditions Ratings Unit
LCD voltage | VL1 VL1 input voltage Note 1 -0.3t0 +2.8
VL2 VL2 input voltage Note 1 -0.3to0 +6.5 \%
Vi3 VL3 input voltage Note 1 -0.3to +6.5 \Y
VL4 VL4 input voltage Note 1 -0.3t0 +6.5 \Y%
VLis CAPL, CAPH input voltage Note 1 -0.3to +6.5 \%
VLO1 VL1 output voltage -0.3t0 +2.8 \Y
VL02 VL2 output voltage -0.3 to +6.5 Vv
VLo3 VL3 output voltage -0.3to0 +6.5 V
ViLo4 VL4 output voltage -0.3 to +6.5 Vv
VLO5 CAPL, CAPH output voltage -0.3to +6.5 \Y
VLo6 COMO to COM7 | External resistance division method -0.3 to VDD + 0.3 Note 2 \%
SEGO to SEG55 [ 55pacitor split method -0.3 to VDD + 0.3 Note 2 \%
output voltage
Internal voltage boosting method -0.3 to VLI4 + 0.3 Note 2 \Y
Note 1. This value only indicates the absolute maximum ratings when applying voltage to the VL1, VL2, VL3, and VL4 pins; it does

not mean that applying voltage to these pins is recommended. When using the internal voltage boosting method or
capacitance split method, connect these pins to Vss via a capacitor (0.47 + 30%) and connect a capacitor (0.47 + 30%)
between the CAPL and CAPH pins.

Note 2. Must be 6.5 V or lower.

Caution  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

AC Timing Test Points

VIH/VOH > Test points < VIH/VOH
ViL/VoL Vi/VoL

External System Clock Timing

1/fEX
1/fExs

tEXL | tEXH
tExLs tEXHS

EXCLK/EXCLKS \

TI/TO Timing

tTIL [ tTIH

TIOO to TIO7, TI10 to TIM7

1/fTo
TOO00 to TO07, TO10 to TO17, / J

TKBOO0O, TKBOO01,
TKBO10, TKBO11,
TKBO20, TKBO21

Interrupt Request Input Timing

tINTL || tINTH

INTPO to INTP7
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

UART mode connection diagram (during communication at same potential)

TxDq Rx

RL78 microcontroller

RxDq Tx

User’s device

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

1/Transfer rate

High-/Low-bit width

Baud rate error tolerance

-

TxDq
RxDq

Remark 1. gq: UART number (q = 0 to 3), g: PIM and POM number (g = 0 to 3)
Remark 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))

RO1DS0192EJ0220 Rev.2.20 RENESAS
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(4) During communication at same potential (CSI mode) (slave mode, SCKp... external clock input)
(TA = -40 to +85°C,1.6 V=VDD<3.6 V,Vss=0V)

HS (high-speed LS (low-speed main) | LV (low-voltage main)

Parameter Symbol Conditions main) Mode Mode Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
SCKp cycle tkcy2 27V<VDD<3.6V |fMCK> 16 MHz 8/fmMcK — — ns
time Note 5 fMCK < 16 MHz B/fmcK B/fMck B/MCK ns
24V<VDD<36V 6/fMCK 6/fMCK 6/fMCK ns
and 500 and 500 and 500
1.8V=<VDD<36V — 6/fMCK 6/fMCK ns
and 750 and 750
16V=<VDD<36V — — 6/fMCK ns
and 1500
SCKp high-/ tkH2, tkL2 | 2.7V <VDD<3.6 V tkcy2/2 - 8 tkcy2/2 - 8 tkcyz2/2 - 8 ns
low-level width 1.8V<VDD<3.6V — tkcy2/2 - 18 tkcy2/2 - 18 ns
16V<VDD<36V — — tkcy1/2 - 66 ns
Slp setup time | tsik2 27V<VDD<36V 1/fmcK + 20 1/fmck + 30 1/fmMcK + 30 ns
(;otS?KpT) 24V<VDD<36V 1/fMCK + 30 1/fMCK + 30 1/fMcK + 30 ns
ote
1.8V<VDD<36V — 1/fmMcK + 30 1/fmMcK + 30 ns
16V=<VDD<36V — — 1/fMCK + 40 ns
Slp hold time tksI2 24V <VDD<36V 1/fMCK + 31 1/fmMcK + 31 1/fMcK + 31 ns
gr?rrzl SCKpt1) 1.8V<VDD<36V — 1/fMcK + 31 1/fMCK + 31 ns
ote
16V=<VDD<36V — — 1/fmMmCK + 250 ns
Delay time tks02 C =30 pF Note 4 27V<VbD<36V 2/fMCK 2/fMcK 2/fMCK | ns
from SCKp| to + 44 + 110 + 110
i?p;mp”t 24V<VDD<36V 2/fMcK 2/fMcK 2/imek | ns
e +75 +110 +110
1.8V=<VDD<36V — 2/fmcK 2/fMCK | ns
+110 +110
1.6V=<VDD<36V — — 2/fMCK | ns
+ 220

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The Slp setup time becomes “to SCKp|” when
DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 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.

Note 3. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The delay time to SOp output becomes “from
SCKp1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.

Note 4. C is the load capacitance of the SOp output lines.

Note 5. The maximum transfer rate when using the SNOOZE mode is 1 Mbps.

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

Remark 1. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM number (g =0 to 3)

Remark 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/L1C

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

CSI mode connection diagram (during communication at same potential)

SCKp

RL78 microcontroller
Slp

SOp

SCK

SO

Remark 1. p: CSI number (p = 00, 10, 20, 30)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

SI

User's device

R01DS0192EJ0220 Rev.2.20

Dec 28, 2017
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(8) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA = -40 to +85°C, 1.8 V< VDD £ 3.6 V, Vss = 0 V) (212)
HS (high-speed LS (low-speed LV (low-voltage
Parameter Symbol Conditions main) Mode main) Mode main) Mode Unit
MIN. MAX. MIN. MAX. MIN. MAX.
Slp setup time tSIK1 27V<sVDD<36V,23VsVbs27V, 177 479 479 ns
(to SCKpt) Note 1 Cb =30 pF, Rb = 2.7 kQ
1.8V<VDD<33V,1.6V<Vpb<20VNote3 | 479 479 479 ns
Cb =30 pF, Rb = 5.5 kQ
Slp hold time tksi 27VSVDD<36V,23VSVb=s27YV, 19 19 19 ns
(from SCKpt) Note 1 Cb =30 pF, Rb = 2.7 kQ
1.8V<VDD<3.3V,1.6V=<Vp<20VNoted 19 19 19 ns
Cb =30 pF, Rb = 5.5 kQ
Delay time from tkso1 27VSVDD<36V,23VSVb=s27YV, 195 195 195 ns
SCKp| to SOp Cb =30 pF, Ro = 2.7 kQ
output Note 1
1.8V<VDD<33V,1.6V<Vb<20VNote3, 483 483 483 ns
Cb =30 pF, Rb = 5.5 kQ
Slp setup time tsIK1 27V=sSVDD<36V,23V<Vb=s27YV, 44 110 110 ns
(to SCKp|) Note 2 Cb =30 pF, Rb = 2.7 kQ
1.8V<VDD<33V,1.6V<Vb<20VNote3 110 110 110 ns
Cb =30 pF, Rb = 5.5 kQ
Slp hold time tksi 27VSVDD<36V,23VSVb=s27YV, 19 19 19 ns
(from SCKp|) Note 2 Cb =30 pF, Rb = 2.7 kQ
1.8V<VDD<33V,1.6V=<Vpb<20VNoted 19 19 19 ns
Cb =30 pF, Rb = 5.5 kQ
Delay time from tkso1 27VSVDD<36V,23VSVb=s27YV, 25 25 25 ns
SCKp1 to SOp Cb =30 pF, Ro = 2.7 kQ
output Note 2
1.8V<VDD<33V,1.6V<Vb<20VNote3, 25 25 25 ns
Cb =30 pF, Rb = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0.
Note 3. Use it with VDD 2 Vb.

Caution  Select the TTL input buffer for the Sip pin and the N-ch open drain output (VDD tolerance) 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

VIL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§ Rb
SCKp SCK
RL78 microcontroller
Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n = 0 to 3),
g: PIM and POM number (g = 0 to 3)
Remark 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, 02, 10, 12))
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RL78/L1C

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

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

tkcy2
tkL2 tKH2
/
SCKp
\ N
tsik2 tksI2
Slp Input data
tkso2
1
SOp Output data

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

tkey2
tKH2 tKL2
/ /
SCKp /
\
tsik2 tksI2
Slp Input data
tkso2 |
SOp ‘ Output data
Remark  p: CSI number (p = 00, 10, 20, 30), m: Unit number (m =0, 1),
n: Channel number (n = 0 to 3), g: PIM and POM number (g = 0 to 3)
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RL78/L1C

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

Simplified I2C mode connection diagram (during communication at different potential)

SDAr

Vb \Y/

RL78 microcontroller

SCLr

SDA

SCL

User’s device

Simplified I2C mode serial transfer timing (during communication at different potential)

1/fscL

tLow

SCLr \

SDAr /_\

tHIGH

I
tHD: DAT

tsu: DAT

Remark 1. Rb[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance,

Vb[V]: Communication line voltage

Remark 2. r: 1IC number (r = 00, 10, 20, 30), g: PIM, POM number (g = 0 to 3)
Remark 3. fumck: 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, 2), mn = 00, 02, 10, 12)
RO1DS0192EJ0220 Rev.2.20 RENESAS Page 64 of 147

Dec 28, 2017



RL78/L1C 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

253 USB

(1) Electrical specifications
(TA = -40 to +85°C,2.4V<VDD < 3.6 V, Vss =0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit

UREGC output voltage characteristic UVBUs=4.0t0 5.5V, 3.0 3.3 3.6 \%

UREGC UREGC
PXXCON = VDDUSBE = 1

UVBUS input voltage characteristic Function 4.35 5.00 5.25 \%

uvBus uvBus
(4.02 Note)
Note Value of instantaneous voltage

(TA = -40 to +85°C,4.35V < UVBUS £5.25V,2.4V <VDD < 3.6 V, Vss =0 V, HS (High-speed main) mode only)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Input Input voltage VIH 2.0 \%
characteristic VIL 08 v
(FS/LS - -
receiver) Difference input VDI | UDP voltage - UDM voltage | 0.2 \%
sensitivity
Difference common Vcm 0.8 25 \%
mode range
Output Output voltage VOH IoH = -200 pA 2.8 3.6 \%
characteristic VoL oL = 2 mA 0 0.3 \
(FS driver) — — — -
Transition | Rising tFR Rising: From 10% to 90% of amplitude, 4 20 ns
time Falling tFE Falling: From 90% to 10% of amplitude, 4 20 ns
- CL =50 pF
Matching (TFR/TFF) VFRFM 90 111.1 %
Crossover voltage VFCRS 1.3 2.0 \%
Output Impedance ZDRV 28 44 Q
Qutput Output voltage VOH 2.8 3.6 \%
characteristic VoL 0 03 Vv
(LS driver) — — — -
Transition | Rising tLR Rising: From 10% to 90% of amplitude, 75 300 ns
time Falling tLF Falling: From 90% to 10% of amplitude, 75 300 ns
- CL = 250 pF to 750 pF
Matching (TFR/TFF) VLTFM 80 125 %
Not
o The UDP and UDM pins are individually pulled
Crossover voltage Note | VLCRS | down via 15 kQ 1.3 2.0 \
Pull-up, Pull-down resistor RPD 14.25 24.80 | kQ
Pull-down — Ipyiup | Idle RPUI 0.9 1.575 | kQ
resistor | Reception | RPUA 1.425 3.09 | kQ
UVBus UVBus pull-down RvBus | UVBUS voltage =5.5V 1000 kQ
resistor
UVBuUS input voltage VIH 3.20 \%
ViL 0.8 \Y
Note Excludes the first signal transition from the idle state.
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(5) Communication at different potential (1.8 V, 2.5 V) (UART mode)

(TA = -40 to +105°C, 2.4 V< VDD < 3.6 V, Vss =0 V) (112)
HS (high-speed main) Mode
Parameter Symbol Conditions Unit
MIN. MAX.
Transfer rate Notes 1,2 Reception | 2.7V <VDD<3.6, fmck/12 Note 1 bps

23V<sVbs27V

Theoretical value of the maximum transfer rate 2.0 Mbps
fmck = foik Note 4

1.8V<VDD<3.3V, fMck/12 Notes 1,2,3 | bps
16V<Vbs20V

Theoretical value of the maximum transfer rate 1.3 Mbps
fmck = foLk Note 4

Note 1. Transfer rate in the SNOOZE mode is 4,800 bps only.
Note 2. Use it with VDD 2 Vb.

Note 3. The following conditions are required for low voltage interface.
24V<VDD<27V: MAX. 2.6 Mbps
Note 4. The maximum operating frequencies of the CPU/peripheral hardware clock (fCLK) are:

HS (high-speed main) mode: 24 MHz (2.7 V <VDD<3.6 V)
16 MHz (24V <VDD<3.6V)

Caution  Select the TTL input buffer for the RxDq pin and the N-ch open drain output (VDD tolerance) mode for the TxDq
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.

Remark 1. Vb[V]: Communication line voltage

Remark 2. g: UART number (q = 0 to 3), g: PIM and POM number (g = 0 to 3)

Remark 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))
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(6) Communication at different potential (1.8 V, 2.5 V) (CSI mode) (master mode, SCKp... internal clock

output)
(TA = -40 to +105°C,2.4V<VDD<3.6 V,Vss=0V) (2/2)
HS (high-speed main)
Parameter Symbol Conditions Mode Unit
MIN. MAX.

Slp setup time (to SCKpft) Note 1 tsIK1 27V<VDD<36V,23V<Vbs27YV, 354 ns
Cb =30 pF, Ro =2.7 kQ

24V<VpD<33V,1.6V<sVpbs20VNote3 958 ns
Cb =30 pF, Ro =5.5 kQ

Slp hold time (from SCKpt) Note 1 tksI1 27V<sVDD<36V,23V<Vb=<27YV, 38 ns
Cb =30 pF, Ro =2.7 kQ

24V<VDpD<3.3V,1.6V<Vp<2.0V Note3 38 ns
Cb =30 pF, Ro =5.5 kQ

Delay time from SCKp| to SOp output Note 1 tkso1 27V=sVDD<36V,23V=sVb=s27YV, 390 ns
Cb =30 pF, Ro = 2.7 kQ

24V<sVbD<3.3V,1.6V<Vpb<20VNote3, 966 ns
Cb =30 pF, Ro =5.5 kQ

Slp setup time (to SCKp|) Note 2 tsIK1 27V=VDD<36V,23VsVb<27YV, 88 ns
Cb =30 pF, Ro =2.7 kQ

24V<VDD<3.3V,1.6V<Vb<20V Note3 220 ns
Cb =30 pF, Ro =5.5 kQ

Slp hold time (from SCKp|) Note 2 tksI1 27V<VDD<36V,23V<sVbs27YV, 38 ns
Cb =30 pF, Ro = 2.7 kQ

24V<VpD<3.3V,1.6V<Vb<2.0VNote3, 38 ns
Cb =30 pF, Ro =5.5 kQ

Delay time from SCKp? to SOp output Note 2 tkso1 27V<sVDD<36V,23VsVb<27V, 50 ns
Cb =30 pF, Ro =2.7 kQ

24V<sVbD<33V,1.6V<Vb<20VNote3 50 ns
Cb =30 pF, Ro = 5.5 kQ

Note 1. When DAPmn = 0 and CKPmn = 0, or DAPmn =1 and CKPmn = 1.
Note 2. When DAPmn = 0 and CKPmn = 1, or DAPmn =1 and CKPmn = 0.
Note 3. Use it with VDD = Vb.

Caution  Select the TTL input buffer for the Sip pin and the N-ch open drain output (VDD tolerance) 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

VIL, see the DC characteristics with TTL input buffer selected.

(Remarks are listed on the next page.)
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

CSI mode connection diagram (during communication at different potential)

<Slave> Vb
§ Rb
SCKp SCK
RL78 microcontroller
Slp SO User’s device
SOp Sl

Remark 1. Rb[Q]: Communication line (SOp) pull-up resistance, Cb[F]: Communication line (SOp) load capacitance,
Vb[V]: Communication line voltage
Remark 2. p: CSI number (p = 00, 10, 20, 30), m: Unit number (m = 0, 1), n: Channel number (n =0 to 3),
g: PIM and POM number (g =0 to 3)
Remark 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, 02, 10, 12))
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

Timing of UDP and UDM

UDP
£ 90% 90% Y
V/cRrs (Crossover voltage)
10% 10%
ubMm
R tF

(2) BC standard
(TA = -40 to +105°C, 4.35V < UVBUS £5.25V,24V <VDD<3.6 V,Vss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UsB UDP sink current IDP_SINK 25 100 175 MA
standard UDM sink current IDM_SINK 25 100 175 pA
BC12 DCD source current IDP_SRC 7 10 13 MA
Data detection voltage VDAT_REF 0.25 0.325 0.4 \%
UDP source voltage VDP_SRC | Output current 250 pA 0.5 0.6 0.7 \%
UDM source voltage VDM_SRC | Output current 250 pA 0.5 0.6 0.7 \%
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RL78/L1C 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(4) When reference voltage (+) = AVDD (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = AVss (ADREFM =
0), conversion target: ANI16 to ANI21, internal reference voltage, temperature sensor output voltage

(TA = -40 to +105°C,2.4V <VDD<3.6 V,24V<AVDD=VDD < 3.6 V, Vss =0V, AVss = 0 V, Reference voltage (+)
= AVDD, Reference voltage (-) = AVss = 0)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 24V <AVDD<36V 8 12 bit
Overall error Note 1 AINL 12-bit resolution 24V<AVDD<36V +8.5 LSB
Conversion time tCONV ADTYP =0, 24V <AVDD<36V 4125 us

12-bit resolution
Zero-scale error Note 1 Ezs 12-bit resolution 24V <AVDD=<3.6V +8.0 LSB
Full-scale error Note 1 EFs 12-bit resolution 24V <AVDD<36V +8.0 LSB
Integral linearity error Note 1 | [LE 12-bit resolution 24V<AVDD=36V +3.5 LSB
Differential linearity error DLE 12-bit resolution 24V<AVDD<36V +2.5 LSB
Note 1
Analog input voltage VAIN 0 AVDD \%
Internal reference voltage VBGR Note 2
(2.4 V <£VDD £ 3.6 V, HS (high-speed main) mode)
Temperature sensor output voltage \/TMP25 Note 2
(2.4 V <VDD < 3.6 V, HS (high-speed main) mode)
Note 1. Excludes quantization error (+1/2 LSB).
Note 2. Refer to 3.6.2 Temperature sensor, internal reference voltage output characteristics.

Caution  Always use AVDD pin with the same potential as the VDD pin.
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RL78/L1C

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

(5) When reference voltage (+) = Internal reference voltage (1.45 V) (ADREFP1 = 1, ADREFPO = 0), reference

voltage (-) = AVss (ADREFM = 0), conversion target: ANIO to ANI6, ANI16 to ANI21

(TA = -40 to +105°C,2.4V<VDD<3.6V,2.4V <VDD, 2.4V <AVDD =VDD, Vss=0V, AVss =0V,
Reference voltage (+) = internal reference voltage, Reference voltage (-) = AVss = 0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. ‘ TYP. ‘ MAX. Unit
Resolution REs 8 bit
Conversion time tconv 8-bit resolution 16.0 us
Zero-scale error Note Ezs 8-bit resolution +4.0 LSB
Integral linearity error Note ILE 8-bit resolution +2.0 LSB
Differential linearity error Note | DLE 8-bit resolution 2.5 LSB
Reference voltage (+) AVREF(+) | = Internal reference voltage (VBGR) 1.38 1.45 1.5 Vv
Analog input voltage VAIN 0 VBGR \Y

Note

Caution

3.6.2

Excludes quantization error (+1/2 LSB).

Always use AVDD pin with the same potential as the VDD pin.

(TA = -40 to +105°C,2.4V <VDD £ 3.6 V, Vss =0 V (HS (high-speed main) mode))

Temperature sensor, internal reference voltage output characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage | VTMPS25 | Setting ADS register = 80H, TA = +25°C 1.05 \%
Internal reference voltage VBGR Setting ADS register = 81H 1.38 1.45 1.5 \Y
Temperature coefficient FvTMPs | Temperature sensor output voltage that 36 mV/C

depends on the temperature
Operation stabilization wait time tamp 10 us
3.6.3  D/A converter characteristics
(TA =-40 to +105°C,2.4V<VDD<3.6 V,Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution REs 8 bit
Overall error AINL Rload =4 MQ 24V<VpD<36V +2.5 LSB

Rload = 8 MQ 24V<VDD<36V 2.5 LSB
Settling time tSET Cload = 20 pF 27V<VpD<36V 3 us
24V <\VDD<27V 6 us
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