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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.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

48MHz

CANbus, EBI/EMI, 12C, MMC/SD, QSPI, SCI, SSIE, SPI, UART/USART, USB
DMA, LCD, LVD, POR, PWM, WDT
84

1MB (1M x 8)

FLASH

8K x 8

192K x 8

1.6V ~ 5.5V

A/D 25x14b; D/A 2x8b, 1x12b
Internal

-40°C ~ 105°C

Surface Mount

100-LQFP

100-LFQFP (14x14)
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S3A1 Datasheet 1. Overview

1. Overview

The MCU integrates multiple series of software- and pin-compatible Arm®-based 32-bit MCUs that share a common set
of Renesas peripherals to facilitate design scalability and efficient platform-based product development.

The MCU provides an optimal combination of low-power, high-performance Arm Cortex®-M4 core running up to
48 MHz, with the following features:

e 1-MB code flash memory

e 192-KB SRAM

e Segment LCD Controller (SLCDC)

e Capacitive Touch Sensing Unit (CTSU)
e USB 2.0 Full-Speed Module (USBFS)
e 14-bit A/D Converter (ADC14)

e 12-bit D/A Converter (DAC12)

e Security features.

1.1 Function Outline

Table 1.1 Arm core
Feature Functional description
Arm Cortex-M4 e Maximum operating frequency: up to 48 MHz

o Arm Cortex-M4

- Revision: rOp1-01rel0

- Armv7E-M architecture profile

- Single precision floating-point unit compliant with the ANSI/IEEE Std 754-2008.
e Arm Memory Protection Unit (Arm MPU)

- Armv7 Protected Memory System Architecture

- 8 protect regions.
o SysTick timer

- Driven by SYSTICCLK (LOCO) or ICLK.

Table 1.2 Memory

Feature Functional description

Code flash memory Maximum 1-MB code flash memory. See section 47, Flash Memory in User’s Manual.
Data flash memory 8-KB data flash memory. See section 47, Flash Memory in User’s Manual.
Option-setting memory The option-setting memory determines the state of the MCU after a reset. See section 7,

Option-Setting Memory in User’s Manual.

Memory Mirror Function (MMF) The MMF can be configured to mirror the target application image load address in code flash
memory to the application image link address in the 23-bit unused memory space (memory
mirror space addresses). Your application code is developed and linked to run from this MMF
destination address. The application code does not need to know the load location where it is
stored in code flash memory. See section 5, Memory Mirror Function (MMF) in User’s Manual.

SRAM On-chip high-speed SRAM with either parity bit or Error Correction Code (ECC). The first 16-
KB in SRAMO provides error correction capability using ECC. See section 46, SRAM in User’s
Manual.
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Figure 1.6 Pin assignment for 100-pin LQFP (top view)
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S3A1 Datasheet

2. Electrical Characteristics

224

Table 2.7

110 Vo, VoL (1)

I/0 Von, VoL, and Other Characteristics

Conditions: VCC = AVCC0 = VCC_USB =VCC_USB_LCO=4.0t0 5.5V

Parameter Symbol | Min Typ Max Unit Test conditions
Output voltage | 1IC*1 VoL - - 0.4 \Y loL =3.0mA
Vo2 %5 | - - 06 oL =60mA
Ports P408, P409*2, *3 Von VCC - 1.0 - - lop=-20mA
VoL - - 1.0 g =20mA
Ports P00O to P015 | Low drive Von AVCCO - 0.8 - - oy =—20mA
VoL - - 0.8 loL =2.0 mA
Middle drive | Vop AVCCO - 0.8 - - lop=—40mA
VoL - - 0.8 loL=40mA
Ports P914, P915 Vou VCC_USB-0.8 | - - oy =—20mA
VoL - - 0.8 loL =2.0 mA
Other output pins*4 | Low drive Von VCC - 0.8 - - lop=-20mA
VoL - - 0.8 loL=20mA
Middle Vou VCC-0.8 - - oy =-40mA
drive*s VoL - - 0.8 oL =40mA
Note 1. P100, P101, P204, P205, P206, P400, P401, P407, P408, P511, P512 (total 11 pins).
Note 2.  This is the value when middle driving ability is selected with the Port Drive Capability bit in PmnPFS register.
Note 3. Based on characterization data, not tested in production.
Note 4. Except for ports P200, P214, P215, which are input ports.
Note 5. This is the value when middle driving ability for 1IC is selected with the Port Drive Capability bit in PmnPFS register for P408.
Note 6. Except for P212, P213.
Table 2.8 110 Vou, VoL (2)

Conditions: VCC = AVCCO = VCC_USB =VCC_USB_LCO =2.7t0 4.0 V

Parameter Symbol | Min Typ Max Unit Test conditions
Output voltage | IIC*1 VoL - - 0.4 \Y loL = 3.0 mA
Vo2 *5 | - - 0.6 loL = 6.0 mA
Ports P408, P409*2, *3 VoH VCC-1.0 - - loy =—20 mA
VCC =33V
VOL - - 1.0 |o|_ =20 mA
VCC =33V
Ports PO00 to P015 | Low drive VoH AVCCO-0.5 - - loy =-1.0mA
VOL - - 0.5 |o|_ =1.0mA
Middle drive | Von AVCCO - 0.5 - - lon =—2.0 mA
VOL - - 0.5 IOL =2.0mA
Ports P914, P915 Von VCC_USB-0.5 | - - loy =-1.0 mA
VOL - - 0.5 |o|_ =1.0mA
Other output pins*4 | Low drive VoH VCC-0.5 - - loy=-1.0mA
VOL - - 0.5 IOL =1.0mA
Middle Von VCC-0.5 - - loy =—2.0 mA
; *6 -
drive VoL - ; 05 loL = 2.0 MA
Note 1. P100, P101, P204, P205, P206, P400, P401, P407, P408, P511, P512 (total 11 pins).
Note 2.  This is the value when middle driving ability is selected with the Port Drive Capability bit in PmnPFS register.
Note 3. Based on characterization data, not tested in production.
Note 4. Except for ports P200, P214, P215, which are input ports.
Note 5. This is the value when middle driving ability for 1IC is selected with the Port Drive Capability bit in PmnPFS register for P408.
Note 6. Except for P212, P213.
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S3A1 Datasheet

2. Electrical Characteristics

Table 2.9

/0 Von, Vo (3)

Conditions: VCC = AVCC0 = VCC_USB =VCC_USB_LCO=1.6t02.7V

Parameter Symbol | Min Typ Max Unit Test conditions
Output voltage | Ports PO00 to P015 | Low drive Vou AVCCO0-0.3 - - \ loy =-0.5mA
VOL - - 0.3 |o|_ =0.5mA
Middle drive | Von AVCCO0 - 0.3 - - lon =-1.0mA
VOL - - 0.3 IOL =1.0mA
Ports P914, P915 Von VCC_USB-03 | - - loy =-0.5mA
VOL - - 0.3 |o|_ =0.5mA
Other output pins*1 Low drive VoH VCC-0.3 - - loy =-0.5mA
VoL - - 0.3 loL =0.5mA
Middle Von VCC-0.3 - - loy =-1.0mA
kD
drive VoL - - 0.3 loL = 1.0 MA
Note 1. Except for ports P200, P214, P215, which are input ports.
Note 2. Except for P212, P213.
Table 2.10 1/0 other characteristics
Conditions: VCC = AVCCO0=1.6t0 5.5V
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current RES, P200, P214, P215 | lin | - - 1.0 MA Vip=0V
Vi, =VCC
Three-state leakage 5V-tolerant ports | Irsi | - - 1.0 MA V=0V
current (off state) Vi, =58V
Other ports - - 1.0 Vip=0V
(except for ports P200, P214, V;, =VCC
P215 and 5 V tolerant)
Input pull-up resistor All ports Ry 10 20 50 kQ Vi, =0V
(except for ports P200, P214,
P215, P914, P915)
Input capacitance P914, P915, Cin - - 30 pF Vi, =0V
P100 to P103, P111, P112, f=1MHz
P200 T,=25°C
Other input pins - - 15
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S3A1 Datasheet

2. Electrical Characteristics

Table 2.13

Operating and standby current (3)
Conditions: VCC = AVCCO0 =0V, VBATT=1.61t0 3.6 V,VSS=AVSS0=0V

Parameter Symbol | Typ Max Unit Test conditions
Supply RTC operation T,=25°C lcc 0.8 - MA VBATT=2.0V
current*! when VCC is off T. = 55°C 09 SOMCR.SORDRV[1:0] = 11b
a~ : -
(Low power mode 3)
T,=85°C 1.1 -
T,=105°C 1.2 -
T,=25°C 0.9 - VBATT =3.3V
— Ero SOMCR.SORDRV[1:0] = 11b
= 1.0 -
Ta=95°C (Low power mode 3)
T,=85°C 1.2 -
T,=105°C 1.3 -
T,=25°C 1.6 - VBATT =2.0V
T,=55°C 18 _ SOMCR.SORDRV/[1:0] = 00b
(Normal mode)
T,=85°C 2.1 -
T,=105°C 2.3 -
T,=25°C 1.7 - VBATT =33V
T,=55°C 19 _ SOMCR.SORDRV[1:0] = 00b
(Normal mode)
T,=85°C 22 -
T,=105°C 2.4 -
Note 1.  Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up

MOSs are in the off state.

ICC (pA)

10
Normal drive
capacity™ S
-----.------r-----------
1
Low-drive
capacity
0
-40 -20 0 20 40 60 80 100 120
Ta (°C)

Note 1. Average value of the tested middle sample during product evaluation.

Low drive capacity™

= == Normal drive capacity™

Figure 2

.24

Temperature dependency of RTC operation with VCC off (reference data)
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S3A1 Datasheet 2. Electrical Characteristics

2.3.3 Reset Timing

Table 2.23 Reset timing

Test
Parameter Symbol | Min Typ Max Unit conditions
RES pulse width At power-on tRESWP 3 - - ms Figure 2.34
Other than above | tresw 30 - - us Figure 2.35
Wait time after RES cancellation LVDO: enable*! tRESWT - 07 - ms Figure 2.34
(at power-on) LVDO: disable*2 - 03 -
Wait time after RES cancellation LVDO: enable*1 tReswT2 | - 0.5 - ms Figure 2.35
(during powered-on state) LVDO: disable*2 _ 005 _
Internal reset cancellation time (Watchdog | LVDO: enable*! tReswTs | - 0.6 - ms
timer reset, SRAM parity error reset, o 2 } 015 }
SRAM ECC error reset, Bus master MPU LVDO: disable ’
error reset, Bus slave MPU error reset,
Stack pointer error reset, Software reset)
Note 1.  When OFS1.LVDAS = 0.
Note 2.  When OFS1.LVDAS = 1.
VCC ]
RES y ]l
) treswp |
Internal reset « «
treswT
Figure 2.34 Reset input timing at power-on
tRESW
‘,—
RES il
Internal reset \ 7[
" treswr2 |
Figure 2.35 Reset input timing (1)
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Figure 2.36 Software Standby mode cancellation timing
Table 2.29 Timing of recovery from low power modes (6)
Parameter Symbol | Min Typ Max Unit Test conditions
Recovery time from | High-speed mode tsnz - 36 45 us Figure 2.37
Software Standby System clock source is HOCO
m°ge toSnooze  Fpddle-speed mode tonz - 13 36 us
mode System clock source is MOCO
Low-speed mode tsnz - 10 13 us
System clock source is MOCO
Low-voltage mode tsnz - 87 110 us
System clock source is HOCO

Oscillator J_Uﬂ B | | | | | |

o7

ICLK (except DTC, SRAM) | | ﬂ )

7

ICLK (to DTC, SRAM) "' PCLK | |

—1

I
R

IRQ

I
7
< »le

Software Standby mode Snooze mode

tsnz

Note 1.  When SNZCR.SNZDTCEN is set to 1, ICLK is supplied to DTC and SRAM.

Figure 2.37 Recovery timing from Software Standby mode to Snooze mode
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S3A1 Datasheet

2. Electrical Characteristics

2.3.7 I/O Ports, POEG, GPT, AGT, KINT, and ADC14 Trigger Timing
Table 2.35 /0 Ports, POEG, GPT, AGT, KINT, and ADC14 trigger timing
Test
Parameter Symbol | Min Max Unit conditions
1/0 ports Input data pulse width tPrRW 1.5 - tpeyc Figure 2.47
Input/output data cycle (P002, PO03, P004, PO07) trocyc 10 - us

POEG POEG input trigger pulse width tpoew | 3 - tpeyc Figure 2.48

GPT Input capture pulse width Single edge teticw | 1.5 - tPDeyc Figure 2.49
Dual edge 2.5 -

AGT AGTIO, AGTEE input cycle 27V<VCC<55V | tacyc™! | 250 - ns Figure 2.50
24V<sVCC<27V 500 - ns
1.8V<sVCC<24V 1000 - ns
1.6VsVCC<18V 2000 - ns

AGTIO, AGTEE input high level 27V<VCC<55V | tackwh, | 100 - ns

width, low-level width 24V<VCC <27V tackwL 200 _ ns
1.8V<sVCC<24V 400 - ns
1.6VsVCC<18V 800 - ns

AGTIO, AGTO, AGTOA, AGTOB | 27V <VCC<55V | tacyco | 62.5 - ns Figure 2.50

output cycle 24V<VCC<27V 125 |- ns
1.8V<sVCC<24V 250 - ns
16V=sVCC<18V 500 - ns

ADC14 14-bit A/D converter trigger input pulse width trrRew 1.5 - tpeye Figure 2.51

KINT KRn (n = 00 to 07) pulse width tkr 250 - ns Figure 2.52

Note 1. Constraints on AGTIO input: tpeyc X 2 < tacyc
Note: tpeyc: PCLKB cycle, tppeye: PCLKD cycle
Port }<
I terw g
Figure 2.47 I/0 ports input timing
POEG input trigger >% %
= >
troew
Figure 2.48 POEG input trigger timing
Input capture
1< >
teTicw
Figure 2.49 GPT input capture timing
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2. Electrical Characteristics

SCKn

trxo

[

TXDn

trxs
- >

A,

RXDn

M

n=0to4,9

Figure 2.54

Table 2.38  SCI timing (2) (1 of 2)

SCI input/output timing in clock synchronous mode

Parameter Symbol Min Max Unit Test conditions
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 2.55
SPI SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise and fall time 1.8 V or above | tgpckr, - 20 ns
1.6 V or above | 'SPCKf - 30
Data input setup Master | 2.7 V or above | tgy 45 - ns Figure 2.56 to
time 2.4V or above 55 N Figure 2.59
1.8 V or above 80 -
1.6 V or above 110 -
Slave 2.7 V or above 40 -
1.6 V or above 45 -
Data input hold time | Master ty 33.3 - ns
Slave 40 -
SS input setup time tLEAD 1 - tspeyc
SS input hold time tLac 1 - tspeyc
Data output delay Master | 1.8 Vorabove | top - 40 ns
1.6 V or above - 50
Slave 2.4V or above - 65
1.8 V or above - 100
1.6 V or above - 125
Data output hold Master | 2.7 V orabove | toy -10 - ns
time 2.4V or above -20 -
1.8 V or above =30 -
1.6 V or above —40 -
Slave -10 -
Data rise and fall Master 1.8V orabove | tp, tps - 20 ns
time 1.6 V or above - 30
Slave 1.8 V or above - 20
1.6 V or above - 30
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Figure 2.57 SCI simple SPI mode timing (master, CKPH = 0)
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Figure 2.58 SCI simple SPI mode timing (slave, CKPH = 1)
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2. Electrical Characteristics

2.3.10

Table 2.40

SPI Timing

SPI timing (1 of 2)
Conditions: Middle drive output is selected in the Port Drive Capability in PmnPFS register

Parameter Symbol | Min Max Unit™ | Test conditions
SPI | RSPCK clock cycle | Master tspeye 2*4 4096 tpeye | Figure 2.61
Slave 6 4096
RSPCK clock high | Master tspckwH | (tspeye — tspekr - ns
pulse width —tspcki) /2-3
Slave 3 * tpeye -
RSPCK clock low Master tspckwL | (tspeyc — tspekr - ns
pulse width —tspckf) /2-3
Slave 3 * tpeye -
RSPCK clock rise Output 2.7V orabove | tspckr, - 10 ns
and fall time 2.4V or above | 'SPCKf - 15
1.8 V or above - 20
1.6 V or above - 30
Input - 1 us
Data input setup Master tsu 10 - ns Figure 2.62 to
time Slave 2.4V or above 10 - Figure 2.67
1.8 V or above 15 -
1.6 V or above 20 -
Data input hold time | Master thr 0 - ns
(RSPCK is PCLKA/2)
Master ty tpeyc -
(RSPCK is other than
above.)
Slave th 20 -
SSL setup time Master 1.8 Vorabove | t gap -30 + N x tSpcyc*2 - ns
1.6 V or above -50 + N x tgpo 2 | -
Slave 6 * tpeyc -
SSL hold time Master tLac -30 + N x tgpeyc*® | -
Slave 6 * tpeyc -
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2. Electrical Characteristics

2.3.13

Table 2.43

SSIE Timing

SSIE timing

Conditions: VCC=1.6t0 5.5V

Parameter Symbol Min Max Unit Test conditions
SSIE AUDIO_CLK input | 2.7 V or above taupIO - 25 MHz

frequency 1.6 V or above - 4
Output clock period to 250 - ns Figure 2.71
Input clock period f) 250 - ns
Clock high pulse 1.8 V or above the 100 - ns
width 16V or above 200 -
Clock low pulse 1.8 V or above tc 100 - ns
width 16 V or above 200 -
Clock rise time tre - 25 ns
Data delay 2.7 V or above tbTR - 65 ns Figure 2.72,

1.8 V or above - 105 Figure 2.73

1.6 V or above - 140
Set-up time 2.7V or above tsr 65 - ns

1.8 V or above 90 -

1.6 V or above 140 -
Hold time tHTR 40 - ns
SSITXDO output 1.8 V or above toTRW - 105 ns Figure 2.74
gzlﬁ_)/RfE?SSSIFS 1.6 V or above - 140
change time

tHC tRC
tic
SSIBCKO
» tl’ to »
« L]
Figure 2.71 SSIE clock input/output timing
R01DS0324EU0110 Rev.1.10 RENESAS Page 90 of 137

Mar 7, 2018



S3A1 Datasheet

2. Electrical Characteristics

SSIBCKO (Input or Output)

SSILRCKO/SSIFSO (Input),
SSIRXDO (Input)

tsr

SSILRCKO/SSIFSO0 (Output),
SSITXDO (Output)

trr

.
v

totr

Figure 2.72 SSIE data transmit/receive timing (SSICR.BCKP = 0)
SSIBCKO (Input or Output) /
SSILRCKO/SSIFSO (Input),
SSIRXDO (Input)
—
tsr tytr
SSILRCKO/SSIFSO0 (Output), I
SSITXDO (Output)
K
totr
Figure 2.73 SSIE data transmit/receive timing (SSICR.BCKP = 1)
SSILRCKO/SSIFSO (Input) )§<
SSITXDO (Output) >§
) totrRw !
MSB bit output delay from SSILRCKO/SSIFSO0 change time for slave
transmitter when DEL = 1, SDTA = 0 or DEL = 1, SDTA = 1, SWL[2:0] = DWL[2:0]
Figure 2.74 SSIE data output delay from SSILRCKO0/SSIFS0 change time
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S3A1 Datasheet

2. Electrical Characteristics

2.3.14

Table 2.44

Conditions: VCC =2.7t0 5.5V

SD/MMC Host Interface Timing

SD/MMC host interface signal timing

Middle drive output is selected in the Port Drive Capability in PmnPFS register

Test
Parameter Symbol Min Max Unit conditions
SDCLK clock cycle tspcve 62.5 - ns Figure 2.75
SDCLK clock high-level pulse width tspwH 18.25 - ns
SDCLK clock low-level pulse width tspwi 18.25 - ns
SDCLK clock rising time tspLH - 10 ns
SDCLK clock falling time tspHL - 10 ns
SDCMD/SDDAT output data delay tspobpLy -18.25 18.25 ns
SDCMD/SDDAT input data setup tspis 9.25 - ns
SDCMD/SDDAT input data hold tspiH 23.25 - ns
tsocve
tsowL tsown
SDOCLK / 4/
(output) tsonL tsoLm
" tspopLy(max) ‘t_SEODLY(min)
SDOCMD/SDODATm
(output)
tsois tsoin

SDOCMD/SDODATm

(input)

(m=0to7)

Figure 2.75 SD/MMC host interface signal timing
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S3A1 Datasheet 2. Electrical Characteristics

24 USB Characteristics
2.4.1 USBFS Timing

Table 2.46 USB characteristics
Conditions: VCC = VCC_USB = 3.0 to 3.6 V, Ta = -20 to +85°C (USBCLKSEL = 1), Ta = -40 to +105°C (USBCLKSEL = 0)

Parameter Symbol Min Max Unit | Test conditions
Input Input high level voltage ViH 2.0 - \% -
characteristics Input low level voltage Vi - 0.8 \ -
Differential input sensitivity | Vp, 0.2 - \Y | USB_DP - USB_DM |
Differential common mode | Vg 0.8 25 \ -
range
Output Output high level voltage | Vou 2.8 VCC_USB \Y lon =—200 pA
characteristics Output low level voltage VoL 0.0 0.3 \Y loL =2 mA
Cross-over voltage VcRs 1.3 2.0 \ Figure 2.77,
Rise time FS |t 4 20 ns E:gz:g ;:;2’
LS 75 300
Fall time FS tf 4 20 ns
LS 75 300
Riseffall time ratio | FS o/t 90 1M11.11 %
LS 80 125
Output resistance ZpRry 28 44 Q (Adjusting the resistance
of external elements is not
required.)
VBUS VBUS input voltage ViH VCC x 0.8 - \ -
characteristics Vi - VCC x 0.2 \Y -
Pull-up, Pull-down resistor Rpp 14.25 24.80 kQ -
pull-down Pull-up resistor Reul 0.9 1575 kQ | During idle state
Rpyua 1.425 3.09 kQ During reception
Battery Charging | D+ sink current Ipp_sINK 25 175 uA -
\S/’;reﬁi_f;ca“"” D— sink current Iom sk | 25 175 bA | -
DCD source current Ipp_src 7 13 pA -
Data detection voltage VpaT rer | 0.25 0.4 \ -
D+ source voltage Vpp_src 0.5 0.7 \% Output current = 250 A
D- source voltage VbMm_sRrc 0.5 0.7 \% Output current = 250 pA

USB_DP,
USB_DM

Figure 2.77 USB_DP and USB_DM output timing
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MCU
Analog input Rs
Sensor ANn
Cin
I 1 4
0 ]_
Cs
Analog input l
ANn Rs
l AVAVAY
1 Cin
Figure 2.81 Equivalent circuit for analog input
Table 2.55 14-bit A/D converter channel classification
Classification Channel Conditions Remarks
High-precision channel ANOOO to ANO15 AVCCO0=16t055V Pins ANOOO to AN0O15 cannot be used
Normal-precision channel ANO016 to AN027 as general /0, IRQ2, IRQ3 inputs,

and TS transmission, when the A/D
converter is in use

Internal reference voltage
input channel

Internal reference voltage

AVCC0=20t0o 55V

Temperature sensor input
channel

Temperature sensor output

AVCC0=2.0t055V

Table 2.56 A/D internal reference voltage characteristics
Conditions: VCC = AVCCO = VREFHO0 = 2.0 to 5.5 V*1
Parameter Min Typ Max Unit Test conditions
Internal reference voltage input 1.36 1.43 1.50 \Y -
channel*2
Frequency*3 1 - 2 MHz -
Sampling time*4 5.0 - - us -

Note 1.
Note 2.

converter.
Note 3.
Note 4.

The internal reference voltage cannot be selected for input channels when AVCCO0 < 2.0 V.
The 14-bit A/D internal reference voltage indicates the voltage when the internal reference voltage is input to the 14-bit A/D

This is a parameter for ADC14 when the internal reference voltage is used as the high-potential reference voltage.
This is a parameter for ADC14 when the internal reference voltage is selected for an analog input channel in ADC14.
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VCC Voeraars /7 5 VveaTH
VBATT
VVBATPOR
VBATT_POR
(active-low)
tveatPor
Backup power area
VCC supplied VBATT supplied Not supplied VCC supplied
Figure 2.91 VBATT_POR reset timing
VBATT VpETBATLVD /| VveatLvoT
VBTCR2.VBTLVDEN
4"{ tdivbat

VBATT pin LVD

Comparator output

VBTCMPCR.VBTCMPE

VBTSR.VBTBLDF

- -
tdetﬁvbat tdetﬁvbat
Figure 2.92 VBATT pin voltage detection circuit timing
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas
Electronics Corporation website.

JEITA Package Code RENESAS Code Previous Code \ MASSI[Typ.] \
P-TFLGA145-7x7-0.50 | PTLGO145KA-A | 145F0G | o01g
o
D =
7 [e]
£ ‘ -_A:
| v| 0oogdo00000006 |
| v| OO0 000000000
L| O0O0O0000OOO0O0O00O
‘ k| 0000000000000
| 1| 0000 0000
Hl O0O0O0 OOOO
= T - T 160066 - 0606
FlOOOO 0000
| E| 00000 0000
p| O0O0O000OOOOOOO
\ c| 0000000000000
| 8| O0O0O0000O00000
| A @@@@@@@@@@@@@ <
T | T Dimension in Millimeters
x4 E 12 3 4 5 6 7 8 9 10 11 12 13 Symbol i N M
= e e
E | — |70 | —
v | — [ — o015
w | — | — 020
A — ] — 1105
e | — o5 | —
b [021 | 025 | 0.29
b, | 029 | 034 | 0.39
x | — | — [o0.08
y | — | — Jo08
Zy | — | o5 | —
Ze | — |05 | —
Figure 1.1 LGA 145-pin
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JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-TFLGA100-7x7-0.65 PTLGO0100JA-A 100F0G 0.1g
o 01 (T ox @[] A8 |
2 **{elo-@[s[ e ]
| «|oodoolooooe
! 1| O000000000
| "|0000000000
| c| 0000000000 o
Sl 1 1l looco0oooo0o]|d
e0000000000
| o 0O000000000
c| 0000 O 00000
‘ 5| 0O000000000
; A @ Q O O O‘O O O O O Ki Reference Dimension in Millimeters
‘ T 12 3 4 5'6 7 8 9 10 S/meol| Min [N Max
. \ 5Tt 70 T—
(Iczz;rr:::k) Index mark E _ 7.0 _
v — | — 10.15
w | — | —|020
Al — [ — 1105
e | — |065 —
b |0.31]0.35]0.39
bs |0.385|0.435/0.485
x | — | — |0.08
y — | — 10.10
Zo | — |0.575] —
Ze | — 0575 —
Figure 1.4 LGA 100-pin
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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by

you or third parties arising from the use of these circuits, software, or information.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application

examples.

No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by

you or third parties arising from such alteration, modification, copying or reverse engineering.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the

product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; industrial robots; etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’'s manual or

other Renesas Electronics document.

When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified

ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are ible for i iting safety to guard against the possibility of bodily injury, injury
or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult
and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and

sufficiently in i i laws and r i that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics

products in compliance with all these i laws and r i Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable
laws and regulations.

Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws
or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or

transactions.

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third

party in advance of the contents and conditions set forth in this document.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.
(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)
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