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RL78/G1E

CHAPTER 2 PIN FUNCTIONS

2. 1. 2 Functions other than port functions

2.1. 2.1 Functions available for each product

(1/3)

Function Name

RL78/G1E
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RL78/G1E CHAPTER 2 PIN FUNCTIONS

<R> 2. 2.2 80-pin products

Function Name 1/0 Circuit 110 Function
Type

AVops - - Power supply pin for filter
SC_IN ANALOG6 Input | Input pin for filter signal processing
CLK_SYNCH ANALOG7 Input | Pin for inputting synchronous detector control clock
SYNCH_OUT ANALOG11 | Output | Synchronous detector output pin
AGND2 - - GND pin for gain adjustment amplifier
GAINAMP_OUT ANALOG10 | Output | Output pin for gain adjustment amplifier
GAINAMP_IN ANALOG6 Input | Input pin for gain adjustment amplifier
MPXIN61 ANALOG6 Input | Multiplexer 6 input pin 1 (Configurable amplifier Ch3 input pin 1 (+))
MPXIN51 ANALOG6 Multiplexer 5 input pin 1 (Configurable amplifier Ch3 input pin 1 (-))
MPXIN60 ANALOG6 Multiplexer 6 input pin O (Configurable amplifier Ch3 input pin 0 (+))
MPXIN50 ANALOG6 Multiplexer 5 input pin 0 (Configurable amplifier Ch3 input pin 0 (-))
AMP3_OUT ANALOG10 | Output | Configurable amplifier Ch3 output pin
DAC3_OuUT/ ANALOG2 1/O D/A converter Ch3 output pin/configurable amplifier Ch3 reference voltage input pin
VREFIN3
AMP2_OUT ANALOG11 | Output | Configurable amplifier Ch2 output pin
AGND1 - - GND pin for configurable amplifiers Ch1 to Ch3
AMP1_OUT ANALOG11 | Output | Configurable amplifier Chl output pin
AVop1 - - Power supply pin for configurable amplifiers Ch1 to Ch3
DAC2_OUT/ ANALOG2 1/O D/A converter Ch2 output pin/configurable amplifier Ch2 reference voltage input pin
VREFIN2
DAC1_OuT/ ANALOG2 D/A converter Ch1l output pin/configurable amplifier Chl reference voltage input pin
VREFIN1
MPXIN41 ANALOG6 Input | Multiplexer 4 input pin 1 (Configurable amplifier Ch2 input pin 1 (+))
MPXIN31 ANALOG6 Multiplexer 3 input pin 1 (Configurable amplifier Ch2 input pin 1 (-))
MPXIN40 ANALOG6 Multiplexer 4 input pin 0 (Configurable amplifier Ch2 input pin 0 (+))
MPXIN30 ANALOG6 Multiplexer 3 input pin 0 (Configurable amplifier Ch2 input pin 0 (-))
MPXIN21 ANALOG6 Multiplexer 2 input pin 1 (Configurable amplifier Ch1 input pin 1 (+))
MPXIN11 ANALOG6 Multiplexer 1 input pin 1 (Configurable amplifier Ch1 input pin 1 (-))
MPXIN20 ANALOG6 Multiplexer 2 input pin 0 (Configurable amplifier Ch1 input pin 0 (+))
MPXIN10 ANALOG6 Multiplexer 1 input pin 0 (Configurable amplifier Ch1 input pin O (-))
AGND3 - - GND pin for variable output voltage regulator and reference voltage generator
BGR_OUT ANALOG9 Output | Reference voltage generator output pin
AVop2 - - Power supply pin for variable output voltage regulator and reference voltage generator
LDO_OuT ANALOG3 | Output | Variable output voltage regulator output pin
TEMP_OUT ANALOG4 | Output | Temperature sensor output pin
ARESET ANALOG5 Input | External reset signal input for the functions of analog block
DVob - - Power supply pin for SPI
SCLK ANALOGS8 Input | Serial clock input pin for SPI
SDO ANALOG12 | Output | Serial data output pin for SPI
SDI ANALOGS8 Input | Serial data input pin for SPI
[} ANALOGS8 Input | Chip select input pin for SPI
DGND - - GND pin for SPI
DAC4_OuT/ ANALOG13 I/0 D/A converter Ch4 output pin/gain adjustment amplifier, filter reference voltage input pin
VREFIN4
HPF_OUT ANALOG1 Output | High-pass filter output pin
CLK_HPF ANALOG7 Input | Pin for inputting high-pass filter control clock
CLK_LPF ANALOG7 Input | Pin for inputting low-pass filter control clock
AGND4 - - GND pin for filter
LPF_OUT ANALOG1 Output | Low-pass filter output pin

RO1UHO0353EJ0200 Rev.2.00
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CHAPTER 2 PIN FUNCTIONS

RL78/G1E
<R> Figure 2-5. Pin Block Diagram for Pin Type 4-3-1
N~
WRaopc ADPC 0: Analog input
/L 1: Digital I/O
o » ADPC2 to ADPCO
RD
1 (
\_
n
>
— 0
= | WRPpoRT VoD
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c N
Q fL Output latch
s v (Pmn) 070—| P-ch
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CHAPTER 2 PIN FUNCTIONS

RL78/G1E
<R> Figure 2-9. Pin Block Diagram for Pin Type 7-3-2
N WRpu VoD
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~ (PUmn) —0 )c | P-ch
—O |
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J\ PMC register
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Alternate
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2
Remarks 1. For alternate functions, see 2. 1. 1 Port functions.
2. SAU: Serial array unit
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<R>

<R>

RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

3.4.3.1 Port mode register (PMxx)

(1) 64-pin products

Address
FFF20H
FFF21H
FFF22H
FFF24H
FFF26H
FFF27H
FFF2EH
FFF2FH

After Reset
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH

R/IW
RIW
RIW
R/W
R/IW
RIW
RIW
R/IW
R/W

Symbol 7 6 5 4 3 2 1 0
PMO 1 PMO06 PMO05 PMO04 PMO03 PMO02 PMO1 PMOO
PM1 1 PM16 1 PM14 PM13 PM12 PM11 PM10
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM4 1 1 1 1 PM43 PM42 PM41 PM40
PM6 1 1 1 1 PM63 PM62 PM61 PM60
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
PM14 1 1 1 1 1 1 PM141 PM140
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
Cautions 1. Be sure to clear bits 4 to 6 of the PMO register, bit 6 of the PM1 register, bits 4 to 7 of the PM2
register, bit 3 of the PM4 register, bits 0 to 3 of the PM6 register, bits 4 to 7 of the PM7 register,
bits 0 and 1 of the PM14 register, and bits 0 to 4 of the PM15 register to “0”.
2.

Be sure to set bit 7 of the PMO register, bits 5 and 7 of the PM1 register, bits 4 to 7 of the PM4
register, bits 4 to 7 of the PM6 register, bits 2 to 7 of the PM14 register, and bits 5 to 7 of the PM15
register to “1”.

(2) 80-pin products

Address
FFF20H
FFF21H
FFF22H
FFF24H
FFF25H
FFF26H
FFF27H
FFF2EH
FFF2FH

After Reset
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH
FFH

R/IW
R/W
R/W
RIW
RIW
R/W
R/W
RIW
R/W
R/W

Symbol 7 6 5 4 3 2 1 0
PMO 1 PM06 PMO05 PM04 PMO03 PM02 PMO1 PMO0
PM1 1 PM16 PM15 PM14 PM13 PM12 PM11 PM10
PM2 PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20
PM4 1 1 1 1 PM43 PM42 PM41 PM40
PM5 1 1 1 1 1 1 PM51 PM50
PM6 1 1 1 1 PM63 PM62 PM61 PM60
PM7 PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70
PM14 1 1 1 1 1 1 PM141 PM140
PM15 1 1 1 PM154 PM153 PM152 PM151 PM150
Cautions 1. Be sure to clear bits 5 and 6 of the PMO register, bit 6 of the PM1 register, bits 5 to 7 of the PM2
register, bit 3 of the PM4 register, bits 0 to 3 of the PM6 register, bits 4 to 7 of the PM7 register, bit
1 of the PM14 register, and bits 0 to 4 of the PM15 register to “0".
2.

Be sure to set bit 7 of the PMO register, bit 7 of the PM1 register, bits 4 to 7 of the PM4 register,
bits 2 to 7 of the PM5 register, bits 4 to 7 of the PM6 register, bits 2 to 7 of the PM14 register, and

bits 5to 7 of the PM15 register to “1”.
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RL78/G1E

CHAPTER 3 MICROCONTROLLER BLOCK

e Format of Timer Mode Register mn (TMRmn) (2/4)

Address: FO190H, FO191H (TMRO0O0) - FO19EH, FO19FH (TMRO7)  After reset: 0000H R/W

Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | MAS | STS | STS | STS CIS CIS 0 0 MD MD MD MD
(n=2,4,6)] mnl | mn0 mn [ TER | mn2 | mnl | mn0 | mnl | mnO mn3 | mn2 | mnl | mnO
mn
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS |SPLIT| STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=1,3) mnl | mnO mn mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Symbol 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TMRmn | CKS | CKS 0 CCS | 0" | STS | STS | STS | CIS | CIS 0 0 MD MD MD MD
(n=0,5,7)| mnl | mnO mn mn2 | mnl | mnO | mnl | mnO mn3 | mn2 | mnl | mnO
Bit 11 of TMRmn (n = 2, 4, 6)
MASTER Selection between using channel n independently or
mn simultaneously with another channel (as a slave or master)
0 Operates in independent channel operation function or as slave channel in simultaneous channel operation
function.
1 Operates as master channel in simultaneous channel operation function.

Only the channel 2, 4, 6 can be set as a master channel (MASTERmnN = 1).

Be sure to use channel 0, 5, 7 are fixed to O (Regardless of the bit setting, channel O operates as master, because it is the

highest channel).

Clear the MASTERmMN bit to O for a channel that is used with the independent channel operation function.

Bit 11 of TMRmn (n =1, 3)

SPLITmn Selection of 8 or 16-bit timer operation for channels 1 and 3
0 Operates as 16-bit timer.
(Operates in independent channel operation function or as slave channel in simultaneous channel operation
function.)
1 Operates as 8-bit timer.
STS STS STS Setting of start trigger or capture trigger of channel n
mn2 mnl mnO
0 0 0 Only software trigger start is valid (other trigger sources are unselected).
0 0 1 Valid edge of the TImn pin input is used as both the start trigger and capture trigger.
0 1 0 Both the edges of the TImn pin input are used as a start trigger and a capture trigger.
1 0 0 Interrupt signal of the master channel is used (when the channel is used as a slave channel
with the simultaneous channel operation function).

Other than above

Setting prohibited

<R> Note

Bit 11 is fixed at O of read only, write is ignored.

Remark m: Unit number (m = 0), n: Channel number (n = 0 to 7 (however, timer input pin (TImn), timer output pin
(TOmn):n=0,4,7))

RO1UH0353EJ0200 Rev.2.00
Mar 31, 2014
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RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

<R>  Figure 3-10 shows the block diagram of the serial array unit 1.

Figure 3-10. Block Diagram of Serial Array Unit 1

Serial output register 1 (SO1)

CKO10|

Noise filter enable
register 0 (NFENO)

D‘D‘G‘U 1‘1‘01(011 0‘0‘0‘0'1‘1‘5011‘5010

Peripheral enable Serial channel
register 0 (PERO) Serial clock select register 1 (SPS1) nn SE11 | SE10| oeblenanne
register 1 (SE1)
SAUIEN Serial channel
SS11 | SS10 | start register 1
(ss1)

Serial channel
stop register 1
(s

Serial output
enable register 1

fo E1)

Serial output

level register 1

(SOL1)

/ Serial data register 10 (SDR10) \

Channel 0 T

(UN-bus supported)  C<32 CK10 (Clock division setting block) | (Buffer register block) |
_ {} Serial data output pin
2 | e @(when CSI20: SO20)
2 (when 11C20: SDA20)
& (when UART2: TxD2)

Serial clock I/O pin Shift register
(when CSI20: SCK20) ¢

(when 1IC20: SCL20)

Selector

Synchro-
circuit

Clock controller

" Interrupt | » Serial transfer end interrupt
c controller | controller (when CSI20: INTCSI20)
[Vr—— (when 1IC20: INTIIC20)
CS120 or 11C20 Serial flag clear trigger (when UART2: INTST2)
o UARTS register 10 (SIR10)
- (for transmission)
Serial data input pin

(when CSI20: S120) ©— —

(when 11C20: SDA20) s$2

(when UART2: RxD2) R
=
s

SNFEN20 CKS10|CCS10{MD102|MD10: £ Error controller
&
Serial mode register 10 (SMR10) o
Error
r information
V_l_\ — ‘ [ T T T 1 1 1
TXE | RXE | DAP | CKP | EOC | PTC | PTC | DIR | SLC | SLC | DLS | DLS TSF | BFF | PEF | OVF
10 | 10 | 10 | 10 | 10 | 101 | 100 | 10 | 101 | 100 | 101 | 100 0 | 10 | 10 | 10
When UART2
Serial communication operation setting register 10 (SCR10) Serial status register 10 (SSR10) /

CK11 ' ‘cmu

Serial clock l/0 pin Channel 1 Communication controller
(when csi21: sckzr) @] |(LIN-bus supported)

Serial data input pin
(when Csi21: s121) @\ - -

Serial data output pin
(when CSI21: SO21)
Serial transfer end interrupt
(when CSI21: INTCSI21)
(when UART2: INTSR2)

©

Mode selection
CSI21 or UART2
(for reception)

Serial transfer error interrupt
(INTSRE2)

Error controller

Edge/level
detection
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RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

3. 17. 3 Register controlling key interrupt

The bit settings which are different from that of RL78/G1A (64-pin products) are shown below. For details of each
register, see 17. 3 Register Controlling Key Interrupt in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3.17. 3.1 Key return control register (KRCTL)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 17. 3. 1 Key return control register

(KRCTL) in RL78/G1A Hardware User’s Manual (RO1UHO305E).

3. 17. 3. 2 Key return mode register 0 (KRMO)
(1) 64-pin products

Address: FFF37H  After reset: 00OH R/W
Symbol 7 6 5 4 3

2 1 0
KRMO 0 KRMO06 KRMO05 KRMO04 KRMO03 KRMO02 KRMO1 KRMO00
Caution Be sure to clear bit 7 of the KRMO register to “0”.
<R> (2) 80-pin products
Address: FFF37H  After reset: OOH R/W
Symbol 7 6 5 4 3 2 1 0
KRMO KRMO7 KRMO06 KRMO05 KRMO04 KRMO03 KRMO02 KRMO1 KRMO00

3. 17. 3. 3 Key return flag register (KRF)

The bit setting is same as that of RL78/G1A (64-pin products). For details, see 17. 3. 3 Key return flag register (KRF)

in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

RO1UHO0353EJ0200 Rev.2.00
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RL78/G1E CHAPTER 3 MICROCONTROLLER BLOCK

3. 21. 4 Operation of voltage detector

See 21. 4 Operation of Voltage Detector in RL78/G1A Hardware User’'s Manual (RO1UHO305E).

3. 21.5 Cautions for voltage detector

See 21.5 Cautions for Voltage Detector in RL78/G1A Hardware User’s Manual (RO1UHO305E).

RO1UHO0353EJ0200 Rev.2.00
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RL78/G1E CHAPTER 4 ANALOG BLOCK

Figure 4-3. Block Diagram of Configurable Amplifier Ch3
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RL78/G1E CHAPTER 4 ANALOG BLOCK

Table 4-3. Feedback Resistance of Configurable Amplifier Chl (Transimpedance Amplifier)

AMPG14 AMPG13 AMPG12 AMPG11 AMPG10 Feedback Resistance of Configurable Amplifier
Chl (Typ.)

20 kQ

40 kQ

80 kQ

160 kQ

320 kQ

640 kQ

[k |0 |o |o |o |o |o |o |o |o |o |o |o o |o |o |o
o o[k |k |k |k |k |k |k |k |Oo|o|o|lo o |o |o |o
o o [k |k |k |k |o|lo |o|o |k |k |k |k o |o |o |o
o o [k |k |o|o |k |k |o|o |k |k |lo|lo |k |k |o|o
o [k |o |k |lo |k |o |k |o|r |lo |k |o |k |o |- |o

Other than above Setting prohibited
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e 80-pin products

| Internal bus

@ DAC control register 4 (DAC4C)

[ DACA7| DAC46 | DAC45 | DAC44 | DAC43 | DAC42 | DAcA1| DAC40 ]

} —© AVop1
%% —© AGND2

MPX7
GAINAMP_IN @————
Configurable amplifier
Ch;{l output s\g’;a\ % M -
Ce amplifier @
Ch2 output signal g, -
Confi bl lifi = +
TS outpur sgnal | ——————— $—O© GAINAMP_OUT
— +
MPX9

MPXS 7_
8-bit
DAC4_OUT/VREFIN4 ©Q—e . \ DAC4

MPX8

© SYNCH ouTt

10109198

| | | | | © CLK_SYNCH

[pAcaoF] [ cainoF] AMPG4_4|AMP643 AMPG42| AMPG41[AMPG40 [vrra] vrro ] vre [ vreo |

MPX setting Power control Power control Gain control DAC reference voltage
register 3 (MPX3) register 1 (PC1) register 2 (PC2) register 4 (GC4) control register (DACRC)

| Internal bus
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4. 2. 3 Registers controlling the gain adjustment amplifier

The gain adjustment amplifier is controlled by the following 3 registers:

o MPX setting register 3 (MPX3)
e Gain control register 4 (GC4)

e Power control register 2 (PC2)

(1) MPX setting register 3 (MPX3)

This register is used to control MPX7, MPX9, MPX10, and MPX11.

When selecting the signal to be input to the gain adjustment ampilifier, use bits 2 to 0.

Reset signal input clears this register to 00H.

e 64-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 0 MPX72 MPX71 MPX70
MPX72 MPX71 MPX70 Source of gain adjustment amplifier input
0 0 0 -
0 0 1 Configurable amplifier Ch1 output signal
0 1 0 Configurable amplifier Ch2 output signal
0 1 1 Configurable amplifier Ch3 output signal
1 0 0 D/A converter Ch4 output signal or VREFIN4 pin
Other than above Setting prohibited

Caution Be sure to clear bit 3to “0”.

<R> Remark Bits 7 and 6 are fixed at 0 of read only.

e 80-pin products

Address: 05H After reset: 00H R/W

7 6 5 4 3 2 1 0
MPX3 0 0 SCF2 SCF1 SCFO MPX72 MPX71 MPX70
MPX72 MPX71 MPX70 Source of gain adjustment amplifier input
0 0 0 GAINAMP_IN pin
0 0 1 Configurable amplifier Ch1 output signal
0 1 0 Configurable amplifier Ch2 output signal
0 1 1 Configurable amplifier Ch3 output signal
1 0 0 D/A converter Ch4 output signal or VREFIN4 pin
Other than above Setting prohibited

<R> Remark Bits 7 and 6 are fixed at O of read only.
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(2) Gain control register 4 (GC4)

This register is used to specify the gain of the gain adjustment amplifier.

Reset signal input clears this register to O0H.

Address: 0AH After reset: 00H R/W

7

6

GC4

0

0

AMP44

AMP43

AMP42

AMP41

AMP40

AMP44

AMP43

AMP42

AMP41

AMP40

Gain

o

o

o

o

6 dB

8 dB

10dB

12 dB

o |+ |O

14 dB

=

16 dB

18 dB

20 dB

o |+ |O

22 .dB

=

24 dB

26 dB

28 dB

o |+ |O

30 dB

=

32dB

34 dB

36 dB

o |+ |O

38 dB

P |k O |O |[O|O O |O O |O |O |O O |O |O |O |O

o |© (Fk | [k |k (kP |k [k |k |O|O O |O O |O |O

o |© (Fk |k [k |k [0 | O |0 |(Fk |k [k |k |[O | |O

o |© (kb |k |[O |O (Fk |k [0 |O |k |k O |O |k |+ |O

40 dB

Other than above

Setting prohibited

Remark Bits 7 to 5 are fixed at O of read only.
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Table 4-12. Statuses during Analog Reset

Function Block

External Reset from ARESET Pin

Internal Reset by Reset Control Register (RC)

Configurable amplifier

Operation stops.

Gain adjustment amplifier

Operation stops.

D/A converter

Operation stops.

Low-pass filter

Operation stops.

Note

High-pass filter

Operation stops.

Temperature sensor

Operation stops.

Variable output voltage regulator

Operation stops.

Reference voltage generator

Operation stops.

SPI

Operation stops.

Operation enabled.

Note 80-pin products only.

Table 4-13. Statuses of SPI Control Registers after Analog Reset Is Acknowledged

Address SPI Control Register Status After a Reset Is Acknowledged
External Reset Internal Reset
O0H Configuration register 1 (CONFIG1) 00H 00H
01H Configuration register 2 (CONFIG2) 00H 00H
03H MPX setting register 1 (MPX1) O0H O00H
04H MPX setting register 2 (MPX2) 00H 00H
05H MPX setting register 3 (MPX3) 00H 00H
06H Gain control register 1 (GC1) O00H 00H
07H Gain control register 2 (GC2) O00H O00H
08H Gain control register 3 (GC3) 00H 00H
09H AMP operation mode control register (AOMC) O00H OO0H
O0AH Gain control register 4 (GC4) O00H O00H
0BH LDO control register (LDOC) ODH ODH
OCH DAC reference voltage control register (DACRC) O00H 00H
ODH DAC control register 1 (DAC1C) 80H 80H
OEH DAC control register 2 (DAC2C) 80H 80H
OFH DAC control register 3 (DAC3C) 80H 80H
10H DAC control register 4 (DACAC) 80H 80H
11H Power control register 1 (PC1) 00H 00H
12H Power control register 2 (PC2) O00H O00H
13H Reset control register (RC) 00H 01H Mt

Note The reset control register is not initialized by generating internal reset of the reset control register, but it can be

done to O0H by generating external reset from ARESET pin or writing O to the RESET bit of the reset control
register (RC)..
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5.2.5.2 Temperature sensor, internal reference voltage output characteristics

(TA=-40to0 +85°C, 2.4V <Vop < 5.5V, Vss =0 V, HS (high-speed main) mode)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Temperature sensor output voltage V1mps25 ADS register = 80H, Ta = +25°C 1.05 \Y
Internal reference voltage V8GR ADS register = 81H 1.38 1.45 1.5 \
Temperature coefficient Fvtmps Temperature sensor output voltage that -3.6 mV/°C
depends on the temperature
Operation stabilization wait time tamp 10 1S
5.2.5.3 POR circuit characteristics
(TA=-40to +85°C, Vss =0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Detection voltage VeoR When power supply voltage is rising 1.47 1.51 1.55 \%
V/PDR When power supply voltage is falling 1.46 1.50 1.54 \%
Minimum pulse width"°*® Tew 300 s

Note This is the time required for the POR circuit to execute a reset when Vpp falls below Vppr. When the
microcontroller enters STOP mode or if the main system clock (fuain) has been stopped by setting bit 0
(HIOSTOP) and bit 7 (MSTOP) of the clock operation status control register (CSC), this is the time required for
the POR circuit to execute a reset before Vpp rises to Vpor after having fallen below 0.7 V.

Tew

Supply voltage
(Vob)

VPoRr

Veor or 0.7 V
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<R> 5.2.9Timing specs for switching flash memory programming modes

(TA=-401t0 +85°C, 1.8 V<V <55V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
How long from when a external reset ends tsuinim POR and LVD resets must end 100 ms
until the initial communication settings are before the external reset ends.
specified
How long from when the TOOLDO pin is placed | tsu POR and LVD resets must end 10 us
at the low level until a external reset ends before the external reset ends.
How long the TOOLO pin must be kept at the | tio POR and LVD resets must end 1 ms
low level after a reset ends before the external reset ends.
(except flash firmware processing time)

RESET /

TOOLO

4

723 ps+hop

process time O0H is received

<————(TOOLRXD, TOOLTxD mode

tsuiniT

)

<1> The low level is input to the TOOLO pin.

<2> The external reset ends (POR and LVD resets must end before the external reset ends.).
<3> The TOOLDO pin is set to the high level.

<4> The flash memory programming mode is set by UART reception and the baud rate setting completes.

Remark tsuinit: The segment shows that it is necessary to finish specifying the initial communication settings within

100 ms from when the resets end.

tsu: How long from when the TOOLO pin is placed at the low level until a external reset ends.

tHD: How long to keep the TOOLO pin at the low level from when the external or internal resets end

(except flash firmware processing time).
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5. 3. 3. 2 Gain adjustment amplifier characteristics

(1) 64-pin products

(—40°C < Ta < 85°C, AVop1 = AVbp2 = AVbp3 = DVop = 5.0 V, VREFIN4 = 1.7 V, GAINOF = 1, DAC4OF = 0)

Parameter Symbol Conditions Ratings Unit
MIN TYP MAX
Current IccA - 530 1,300 A
consumption
Input voltage VINL AGND2 - 0.1 - - V
VINH — — AVop: - 0.05 \Y
Output voltage VOUTL1 IOL =-100 A - AGND2 +0.02| AGND2 + 0.05 \Y
VOUTH1 IOH = 100 zA AVop:1 - 0.05 | AVoo: - 0.02 — \Y
Gain bandwidth GBwW2 CL =30 pF, GC4 = 11H (40 dB) — 0.86 - MHz
Input conversion | VOFF GC4 = 00H (6 dB), Ta = 25°C, -30 - 30 mV
offset voltage GAINAMP_IN =2.5V
Input conversion | VOTC2 CLK_SYNCH =L, GAINAMP_OUT pin - +18 - wvi°C
offset voltage
temperature
coefficient
Slew rate SR CL =30 pF - 0.9 - Vius
Equivalent input En_Gain f=1kHz, GC4 = 11H (40 dB) - 700 - nVA Hz
noise
Power supply PSRR2 f=1kHz, GC4 =00H (6 dB) - 45 - dB
rejection ratio
Gain setting error | GAIN_Accul | Ta=25°C -0.6 - 0.6 dB
GAIN_Accu2 | Ta=-40to 85°C -1.0 - 1.0 dB
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APPENDIX B

REVISION HISTORY

(2/6)

Edition

Description

Chapter

Rev.1.00

Addition of the registers listed in 3. 9. 3 Registers controlling clock output/buzzer output

controller

Addition of the registers listed in 3. 11. 3 Registers used in A/D converters

Addition and Madification of Cautions in 3. 11. 3. 7 Analog input channel specification

register (ADS)

Addition of the registers listed in 3. 12. 3 Registers controlling serial array unit

Error correction of the number of maskable interrupts (internal) in 3. 16 Interrupt Functions

Addition of the registers listed in 3. 16. 3 Registers controlling interrupt functions

Error correction of the number of key interrupt input channels for 64-pin products in 3. 17

Key Interrupt Function

Addition of the registers listed in 3. 17. 3 Registers controlling key interrupt

Addition of Caution in 3. 17. 3. 2 Key return mode registers 0 (KRMO0)

Error correction of the descriptions in 3. 21. Voltage Detector

Addition of the registers listed in 3. 21. 3 Registers controlling voltage detector

Error correction of the descriptions about user option byte (000C1H/010C1H) in 3. 21. 3

Registers controlling voltage detector

Addition of the registers listed in 3. 22. 3 Operation of safety functions

Error correction of the descriptions about user option byte (000C1H/010C1H) in 3. 24. 2

Format of user option byte

Addition of 3. 25 Flash Memory

Addition of 3. 26. 1 Connecting E1 on-chip debugging emulator to RL78/G1E

CHAPTER 3

MICROCONTROLLER

BLOCK

Addition of the descriptions about the reference voltage in 4. 1. 1 Overview of configurable

amplifier features

Modification of the registers listed in 4. 1. 3 Registers controlling the configurable

amplifiers

Addition of the descriptions about the reference voltage in 4. 2. 1 Overview of gain

adjustment amplifier features

Modification of the registers listed in 4. 2. 3 Registers controlling the gain adjustment

amplifier

Modification of the equation for calculation of analog output voltage in 4. 3. 1 Overview of

D/A converter features

Addition of the descriptions about the reference voltage in 4. 4. 1 Overview of low-pass

filter features

Modification of the registers listed in 4. 4. 3 Registers controlling the low-pass filter

Addition of the descriptions about the reference voltage in 4. 5. 1 Overview of high-pass

filter features

Modification of the registers listed in 4. 5. 3 Registers controlling the high-pass filter

Modification of the description in 4. 8. 3 Registers controlling the reference voltage

generator

Modification of Caution in 4. 9. 1 Overview of SPI features

Addition of Note to Table 4-11.
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