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S3A3 Datasheet 1. Overview

Table 1.3 System (2 of 2)

Feature Functional description

Memory Protection Unit (MPU) Four Memory Protection Units (MPUs) and a CPU stack pointer monitor function are provided
for memory protection. See section 16, Memory Protection Unit (MPU) in User’s Manual.

Watchdog Timer (WDT) The Watchdog Timer (WDT) is a 14-bit down-counter that can be used to reset the MCU when

the counter underflows because the system has run out of control and is unable to refresh the
WDT. In addition, a non-maskable interrupt or interrupt can be generated by an underflow. The
refresh-permitted period can be set to refresh the counter and used as the condition for
detecting when the system runs out of control. See section 26, Watchdog Timer (WDT) in
User’s Manual.

Independent Watchdog Timer (IWDT) | The Independent Watchdog Timer (IWDT) consists of a 14-bit down-counter that must be
serviced periodically to prevent counter underflow. It can be used to reset the MCU or to
generate a non-maskable interrupt/interrupt for a timer underflow. Because the timer operates
with an independent, dedicated clock source, it is particularly useful in returning the MCU to a
known state as a fail-safe mechanism when the system runs out of control. The IWDT can be
triggered automatically on a reset, underflow, refresh error, or by a refresh of the count value in
the registers. See section 27, Independent Watchdog Timer (IWDT) in User’s Manual.

Table 1.4 Event link

Feature Functional description

Event Link Controller (ELC) The Event Link Controller (ELC) uses the interrupt requests generated by various peripheral
modules as event signals to connect them to different modules, enabling direct interaction
between the modules without CPU intervention. See section 19, Event Link Controller (ELC) in
User’s Manual.

Table 1.5 Direct memory access
Feature Functional description
Data Transfer Controller (DTC) A Data Transfer Controller (DTC) module is provided for transferring data when activated by an

interrupt request. See section 18, Data Transfer Controller (DTC) in User’s Manual.

DMA Controller (DMAC) A 4-channel DMA Controller (DMAC) module is provided for transferring data without the CPU.
When a DMA transfer request is generated, the DMAC transfers data stored at the transfer
source address to the transfer destination address. See section 17, DMA Controller (DMAC) in
User’s Manual.

Table 1.6 External bus interface
Feature Functional description
External bus e CS area: Connected to the external devices (external memory interface)
e QSPI area: Connected to the QSPI (external device interface).
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1. Overview

Table 1.10

Human machine interfaces

Feature

Functional description

Segment LCD Controller (SLCDC)

The SLCDC provides the following functions:

o Waveform A or B selectable

e The LCD driver voltage generator can switch between an internal voltage boosting method,
a capacitor split method, and an external resistance division method

* Automatic output of segment and common signals based on automatic display data register
read

* The reference voltage generated when operating the voltage boost circuit can be selected in
16 steps (contrast adjustment)

e The LCD can be made to blink.

See section 48, Segment LCD Controller (SLCDC) in User’s Manual.

Capacitive Touch Sensing Unit
(CTSV)

The Capacitive Touch Sensing Unit (CTSU) measures the electrostatic capacitance of the
touch sensor. Changes in the electrostatic capacitance are determined by software, which
enables the CTSU to detect whether a finger is in contact with the touch sensor. The electrode
surface of the touch sensor is usually enclosed with an electrical insulator so that a finger does
not come into direct contact with the electrode. See section 44, Capacitive Touch Sensing Unit
(CTSU) in User’s Manual.

Table 1.11 Data processing

Feature

Functional description

Cyclic Redundancy Check (CRC)
calculator

The Cyclic Redundancy Check (CRC) calculator generates CRC codes to detect errors in the
data. The bit order of CRC calculation results can be switched for LSB-first or MSB-first
communication. Additionally, various CRC generation polynomials are available. The snoop
function allows monitoring reads from and writes to specific addresses. This function is useful
in applications that require CRC code to be generated automatically in certain events, such as
monitoring writes to the serial transmit buffer and reads from the serial receive buffer. See
section 34, Cyclic Redundancy Check (CRC) Calculator in User’s Manual.

Data Operation Circuit (DOC)

The Data Operation Circuit (DOC) compares, adds, and subtracts 16-bit data. See section 45,
Data Operation Circuit (DOC) in User’s Manual.

Table 1.12 Security

Feature

Functional description

Secure Crypto Engine 5 (SCES5)

e Security algorithm:
- Symmetric algorithm: AES

o Other support features:
- TRNG (True Random Number Generator)
- Hash-value generation: GHASH.
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1. Overview

A B c D E F G H J K
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Figure 1.7 Pin assignment for LGA 100-pin (top view)
R01DS0307EU0110 Rev.1.10 -IENESAS Page 20 of 139

Jul 3, 2018



S3A3 Datasheet 1. Overview
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S3A3 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:

VCC*1=AVCCO0 = VCC_USB*2=VCC_USB_LDO*2= 1.6 to 5.5V, VRERH = VREFHO = 1.6 to AVCC0, VBATT =
1.6 to 3.6V, VSS = AVSS0 = VREFL = VREFLO = VSS_USB =0V, Ta = T,..

Note 1. The typical condition is set to VCC = 3.3V.
Note 2. When USBFS is not used.

Figure 2.1 shows the timing conditions.

For example P100 I O
T°

Von =VCC x 0.7, Vo =VCC x 0.3
Viyp=VCC x 0.7, V. =VCC x 0.3
Load capacitance C = 30 pF

Figure 2.1 Input or output timing measurement conditions

The measurement conditions of timing specifications in each peripheral are recommended for the best peripheral
operation. However, make sure to adjust driving abilities of each pin to meet your conditions.

Each function pin used for the same function must select the same drive ability. If the I/O drive ability of each function
pin is mixed, the AC specification of each function is not guaranteed.
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S3A3 Datasheet 2. Electrical Characteristics

2.2.8 [IC I/O Pin Output Characteristics
low Vs VoL
120
110 VCC = 5.5V (Middle drive)
100
90
80
<
E 0 /
3 60
50 VCC = 3.3V (Middle drive) VCC = 5.5V (Low drive)
40
30 ﬂc = 2.7V (Middle drive)
20 VCC = 3.3V (Low drive)
10 VCC = 2.7V (Low drive)
0
0 1 2 3 4 5 6
Vo [V]

Figure 2.16 Von/VoL and lgy/lg, voltage characteristics at Ta = 25°C
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S3A3 Datasheet 2. Electrical Characteristics

Table 2.11 Operating and standby current (1) (2 of 2)
Conditions: VCC = AVCCO0=1.6t0 5.5V

Test
Parameter Symbol | Typ*10 Max | Unit | conditions
Supply Low-speed Normal mode All peripheral clock ICLK = 1 MHz lcc 0.4 - mA *7
* *.
current™ | mode™3 disabled, while (1) code
executing from flash*®
All peripheral clock ICLK =1 MHz 0.6 -

disabled, CoreMark code
executing from flash*S

All peripheral clock ICLK =1 MHz 1.1 - *8
enabled, while (1) code
executing from flash*®

All peripheral clock ICLK = 1 MHz - 25
enabled, code executing
from SRAM*5

Sleep mode All peripheral clock ICLK = 1 MHz 0.3 - *7

disabled*®
All peripheral clock ICLK = 1 MHz 1.0 - *8
enabled*d

Low-voltage Normal mode All peripheral clock ICLK =4 MHz lec 1.8 - mA *7

mode*3 disabled, while (1) code
executing from flash*®
All peripheral clock ICLK =4 MHz 3.0 -

disabled, CoreMark code
executing from flash*>

All peripheral clock ICLK =4 MHz 3.3 - *8
enabled, while (1) code
executing from flash*S

All peripheral clock ICLK = 4 MHz - 9.0
enabled, code executing
from SRAM*5

Sleep mode All peripheral clock ICLK = 4 MHz 1.4 - *7

disabled*>
All peripheral clock ICLK = 4 MHz 2.9 - *8
enabled*d

Subosc- Normal mode Al peripheral clock ICLK = 32.768 kHz lcc 9.3 - HA *8

speed disabled, while (1) code

mode*4 executing from flash*®
All peripheral clock ICLK = 32.768 kHz 17.2 -

enabled, while (1) code
executing from flash*>

All peripheral clock ICLK = 32.768 kHz - 106.0
enabled, code executing
from SRAM*5

Sleep mode All peripheral clock ICLK = 32.768 kHz 6.0 -
disabled*3
All peripheral clock ICLK = 32.768 kHz 14.0 -
enabled*5

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.

Note 2. The clock source is HOCO.

Note 3. The clock source is MOCO.

Note 4. The clock source is the sub-clock oscillator.

Note 5. This does not include BGO operation.

Note 6. This is the increase for programming or erasure of the flash memory for data storage during program execution.

Note 7. FCLK, BCLK, PCLKA, PCLKB, PCLKC and PCLKD are set to divided by 64.

Note 8. FCLK, BCLK, PCLKA, PCLKB, PCLKC and PCLKD are the same frequency as that of ICLK.

Note 9. FCLK, BCLK, and PCLKB are set to divided by 2 and PCLKA, PCLKC and PCLKD are the same frequency as that of ICLK.

Note 10. VCC =3.3 V.
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S3A3 Datasheet 2. Electrical Characteristics

2.3 AC Characteristics

2.3.1 Frequency

Table 2.17 Operation frequency value in high-speed operating mode
Conditions: VCC = AVCC0=24t0 55V

Parameter Symbol | Min Typ Max*5 Unit
Operation System clock (ICLK)*4 27t055V f 0.032768 - 48 MHz
frequency 241027V 0.032768 | - 16
FlashlF clock (FCLK)*1. *2, *4 27t055V 0.032768 - 32
24t027V 0.032768 - 16
Peripheral module clock (PCLKA)*4 27t055V - - 48
24t027V - - 16
Peripheral module clock (PCLKB)*4 27t055V - - 32
24t027V - - 16
Peripheral module clock (PCLKC)*3.*4 | 2.7 to 5.5V - - 64
24t027V - - 16
Peripheral module clock (PCLKD)*4 27t055V - - 64
24t027V - - 16
External bus clock (BCLK)*4 27t055V - - 24
24t027V - - 16
EBCLK pin output 27t055V - - 12
24t027V - - 8

Note 1.  The lower-limit frequency of FCLK is 1 MHz while programming or erasing the flash memory. When using FCLK for
programming or erasing the flash memory at below 4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer
frequency such as 1.5 MHz cannot be set.

Note 2. The frequency accuracy of FCLK must be +3.5% while programming or erasing the flash memory. Confirm the frequency
accuracy of the clock source.

Note 3. The lower-limit frequency of PCLKC is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 V when the 14-bit A/D converter is in
use.

Note 4. See section 9, Clock Generation Circuit in User’s Manual for the relationship of frequencies between ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK.

Note 5. The maximum value of operation frequency does not include the internal oscillator errors. The operation can be guaranteed
with the errors of the internal oscillator. For details on the range for guaranteed operation, see Table 2.22, Clock timing.
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Note 3. See section 9, Clock Generation Circuit in User's Manual for the relationship of frequencies between ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK.

Note 4. The maximum value of operation frequency does not include the internal oscillator errors. The operation can be guaranteed
with the errors of the internal oscillator. For details on the range for guaranteed operation, see Table 2.22, Clock timing.

Table 2.20 Operation frequency value in low-voltage mode
Conditions: VCC = AVCCO0=1.6t0 5.5V

Parameter Symbol | Min Typ Max*5 Unit
Operation System clock (ICLK)*4 16to55V f 0.032768 - 4 MHz
frequency FlashIF clock (FCLK)*1. *2, *4 161055V 0.032768 - 4
Peripheral module clock (PCLKA)*4 16to55V - - 4
Peripheral module clock (PCLKB)*4 16to55V - - 4
Peripheral module clock (PCLKC)*3.*4 | 1.6t05.5V - - 4
Peripheral module clock (PCLKD)*4 16t055V - - 4
External bus clock (BCLK)*4 1.6t055V - - 4
EBCLK pin output 1.8t05.5V - - 4
1.6t01.8V - - 2

Note 1.  The lower-limit frequency of FCLK is 1 MHz while programming or erasing the flash memory. When using FCLK for
programming or erasing the flash memory at below 4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer
frequency such as 1.5 MHz cannot be set.

Note 2. The frequency accuracy of FCLK must be +3.5% while programming or erasing the flash memory. Confirm the frequency
accuracy of the clock source.

Note 3. The lower-limit frequency of PCLKC is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 V when the 14-bit A/D converter is in
use.

Note 4. See section 9, Clock Generation Circuit in User’s Manual for the relationship of frequencies between ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK.

Note 5. The maximum value of operation frequency does not include errors of the internal oscillator. The operation can be guaranteed
with the errors of the internal oscillator. For details on the range for guaranteed operation, see Table 2.22, Clock timing.

Table 2.21 Operation frequency value in Subosc-speed mode
Conditions: VCC = AVCC0=1.8t0 5.5V

Parameter Symbol | Min Typ Max Unit
Operation System clock (ICLK)*3 1.8t0 55V f 27.8528 | 32.768 | 37.6832 kHz
frequency FlashIF clock (FCLK)*!. *3 1.8105.5V 27.8528 | 32.768 | 37.6832

Peripheral module clock (PCLKA)*3 1.8t0 5.5V - - 37.6832

Peripheral module clock (PCLKB)*3 1.8to 5.5V - - 37.6832

Peripheral module clock (PCLKC)*2.*3 | 1.8t0 5.5V - - 37.6832

Peripheral module clock (PCLKD)*3 1.8t0 5.5V - - 37.6832

External bus clock (BCLK)*3 1.8t05.5V - - 37.6832

EBCLK pin output 1.8t055V - - 37.6832

Note 1. Programming and erasing the flash memory is not possible.

Note 2.  The 14-bit A/D converter cannot be used.

Note 3. See section 9, Clock Generation Circuit in User’'s Manual for the relationship of frequencies between ICLK, PCLKA, PCLKB,
PCLKC, PCLKD, FCLK, and BCLK.
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Table 2.26 Timing of recovery from low power modes (3)

Test

Parameter Symbol | Min | Typ | Max | Unit | conditions
Recovery time Low-speed Crystal System clock source is | tsgymc | - 2 3 ms | Figure 2.36
from Software mode resonator main clock oscillator
Standby mode*? connected to (1 MHz)*2

main clock

oscillator

External clock System clock source is | tsgyex | - 28 50 us

input to main main clock oscillator

clock oscillator | (1 MHz)*3

System clock source is MOCO tseymo | - 25 35 ys

Note 1. The division ratio of ICK, BCK, FCK, and PCKXx is the minimum division ratio within the allowable frequency range. The
recovery time is determined by the system clock source.

Note 2. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h.

Note 3. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h.

Table 2.27 Timing of recovery from low power modes (4)

Test

Parameter Symbol | Min | Typ | Max | Unit | conditions
Recovery time Low-voltage | Crystal System clock source is | tsgymc | - 2 3 ms | Figure 2.36
from Software mode resonator main clock oscillator
Standby mode*? connected to (4 MHz)*2

main clock

oscillator

External clock System clock source is | tsgyex | - 108 | 130 | ps

input to main main clock oscillator

clock oscillator | (4 MHz)*3

System clock source is HOCO tseyno | - 108 | 130 | ps

Note 1. The division ratio of ICK, BCK, FCK, and PCKx is the minimum division ratio within the allowable frequency range. The
recovery time is determined by the system clock source. When multiple oscillators are active, the recovery time can be
determined by the following expression.

Note 2. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h.

Note 3. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h.

Table 2.28 Timing of recovery from low power modes (5)

Test
Parameter Symbol | Min | Typ | Max | Unit | conditions
Recovery time Subosc-speed mode System clock source is sub-clock | tsgysc | - 0.85 | 1 ms Figure 2.36

from Software oscillator (32.768 kHz)
Standby mode*?

System clock source is LOCO tseyLo | - 0.85| 1.2 ms
(32.768 kHz)

Note 1. The sub-clock oscillator or LOCO itself continues to oscillate in Software Standby mode during Subosc-speed mode.
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Common to both byte strobe mode
and 1-write strobe mode

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tena Towt Towz Tena Towt Towz Tena Towt Towz Tena Tot Tn2
eso f O\ U\ L L
Byte strobe mode
tao tao tao ||t kftan
A23 to AOO
1-write strobe mode tao tap tao tan tap
A23 to A01
tsco taco
BC1, BCO

7:1‘0%

fe—s(tcsp

CS3to CSO
trsp trsp trsp trsp trsp trsp trsp trso
RD (Read) # H‘ ?
tron tros tron tros tron thos tron
D15 to DOO (Read)
Figure 2.44 External bus timing/page read cycle (bus clock synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 . .
WDON:1*! WDOFF:1*! wsg::‘w WDOFF:1*! wgg:::ﬂ WDOFF:1*!
CSON:0 Ty, Twz Tena Towt Towt Towz Tend Towt Towt Towz Tend Tot Thz
EBCLK J/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\_/—\J/—\_/—\_/—\;
Byte strobe mode
tan tao tao |t
A23 to A0O
1-write strobe mode to tao tao L tao
A23 to A01 N
~ [tecn taco
BC1, BCO
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso tesp
CS3to CSO :1 1
twro twro twro twro ,ti/_‘VRD twro
WR1, WR0, WR (Write) Yﬁ ]K
| |
twop twop twop|
(| twon f— et twon f—| < twon
D15 to DOO (Write) ‘
Note 1. Be sure to specify WDON and WDOFF as at least 1 cycle of EBCLK.
Figure 2.45 External bus timing/page write cycle (bus clock synchronized)
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tspekwh tspckr tspcks
RSPCKn
master select
output
tspckwH
RSPCKn
slave select input

Von=0.7 x VCC, Vo= 0.3 x VCC, V4= 0.7 x VCC, V;.= 0.3 x VCC

n=AorB

Figure 2.61 SPI clock timing
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output
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MOSin z MSB OUT §< DATA >< LSB OUT >< IDLE ><MSB ouT
output m F « |
n=AorB

Figure 2.62 SPI timing (master, CPHA = 0) (bit rate: PCLKA division ratio is set to any value other than 1/2)
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Figure 2.65 SPI timing (master, CPHA = 1) (bit rate: PCLKA division ratio is set to 1/2)
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Figure 2.66 SPI timing (slave, CPHA = 0)
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Table 2.50

Conditions: VCC = AVCC0=2.4t05.5V, VREFH0O =2.4t0 5.5V
Reference voltage range applied to the VREFHO and VREFLO.

AID conversion characteristics (3) in high-speed A/D conversion mode (2 of 2)

Parameter | Min | Typ | Max Unit | Test conditions
14-bit mode
Resolution - - 14 Bit -
Conversion time*! Permissible signal 1.59 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKC =32 MHz) Max. = 1.3 kQ ADSSTRn.SST[7:0] = 0Dh
2.44 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRnN.SST[7:0] = 28h
Offset error - +2.0 +18 LSB High-precision channel
+24.0 LSB Other than above
Full-scale error - +3.0 +18 LSB High-precision channel
+24.0 LSB Other than above
Quantization error - +0. - LSB -
Absolute accuracy - 5.0 +20 LSB High-precision channel
+32.0 LSB Other than above
DNL differential nonlinearity error - 4. - LSB -
INL integral nonlinearity error - + +12.0 LSB -

The characteristics apply when no pin functions other than 14-bit A/D converter input are used. Absolute accuracy does not

include quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do

Note:
not include quantization errors.
Note 1.
the test conditions.
Note 2.
Table 2.51

Conditions: VCC = AVCC0 =2.7t0 5.5V, VREFHO =2.7t0 5.5 V
Reference voltage range applied to the VREFHO and VREFLO.

The conversion time is the sum of the sampling time and the comparison time. The number of sampling states is indicated for

Except for I/O input capacitance (Cin), see section 2.2.4, I/0O Voy, VoL, and Other Characteristics.

A/D conversion characteristics (4) in low power A/D conversion mode (1 of 2)

Parameter Min Typ Max Unit Test conditions
Frequency 1 - 24 MHz -
Analog input capacitance*2 Cs - - 8 (reference data) pF High-precision channel
- - 9 (reference data) pF Normal-precision channel
Analog input resistance Rs - - 2.5 (reference data) | kQ High-precision channel
- - 6.7 (reference data) | kQ Normal-precision channel
Analog input voltage range Ain 0 - VREFHO \Y -
12-bit mode
Resolution - - 12 Bit -
Conversion time*1 Permissible signal 2.25 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =1
PCLKC =24 MHz) Max. = 1.1 kQ ADSSTRN.SST[7:0] = 0Dh
3.38 - - us Normal-precision channel
ADCSR.ADHSC = 1
ADSSTRN.SST[7:0] = 28h
Offset error - +0.5 +4.5 LSB High-precision channel
+6.0 LSB Other than above
Full-scale error - +0.75 | #4.5 LSB High-precision channel
6.0 LSB Other than above
Quantization error - 0.5 - LSB -
Absolute accuracy - +1.25 | £5 LSB High-precision channel
+ LSB Other than above
DNL differential nonlinearity error - +1.0 - LSB -
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29 POR and LVD Characteristics

Table 2.62 Power-on reset circuit and voltage detection circuit characteristics (1)

Parameter Symbol Min Typ Max Unit | Test conditions
Voltage detection Power-on reset (POR) Vpor 1.27 1.42 1.57 \% Figure 2.85,
level*1 Figure 2.86
Voltage detection circuit (LVD0)*2 Vdeto_0 3.68 3.85 4.00 \ Figure 2.87
Vaeto_1 268 | 285 | 296 fealing edge
Vdeto_2 2.38 2.53 2.64
Vdeto_3 1.78 1.90 2.02
Vet 4 1.60 1.69 1.82
Voltage detection circuit (LVD1)*3 Vdet1 0 4.13 4.29 4.45 \ Figure 2.88
Veott_1 398 | 416 | 4.30 thfg'"”g edge
Vdet1 2 3.86 4.03 4.18
Vdet1 3 3.68 3.86 4.00
Vdet1_4 2.98 3.10 3.22
Vet1 5 2.89 3.00 3.1
Vet1_6 2.79 2.90 3.01
Vdet1 7 2.68 2.79 2.90
Vdet1_8 2.58 2.68 2.78
Vet 9 2.48 2.58 2.68
Vdet1_A 2.38 2.48 2.58
Vdet1_ B 2.10 2.20 2.30
Vet1_c 1.84 1.96 2.05
Vdet1 D 1.74 1.86 1.95
Vdet1_E 1.63 1.75 1.84
Vdett F 1.60 1.65 1.73
Voltage detection circuit (LVD2)*4 Vdet2_ 0 4.1 4.31 4.48 \ Figure 2.89
Veotz 1 397 | 417 | 434 thfg'"”g edge
Vet2 2 3.83 4.03 4.20
Vdet2_3 3.64 3.84 4.01

Note 1. These characteristics apply when noise is not superimposed on the power supply. When a setting causes this voltage detection
level to overlap with that of the voltage detection circuit, it cannot be specified whether LVD1 or LVD2 is used for voltage
detection.

Note 2. # in the symbol VdetO_# denotes the value of the OFS1.VDSEL1[2:0] bits.

Note 3. #in the symbol Vdet1_# denotes the value of the LVDLVLR.LVD1LVL[4:0] bits.

Note 4. # in the symbol Vdet2_# denotes the value of the LVDLVLR.LVD2LVL[2:0] bits.
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Vpor
VCC

1.0V
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-+ >

. *1
Internal reset signal

(active-low)

e »
e >
et

<
taet  tror

Note: tw(por is the time required for a power-on reset to be enabled while the external power VCC is being held
below the valid voltage (1.0 V).
When VCC turns on, maintain typog) for 1.0 ms or more.
Figure 2.86 Power-on reset timing
tvorr
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Internal reset signal
(active-low)
< -
tet tagt tLvoo
Figure 2.87 Voltage detection circuit timing (Veto)
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2.10 VBATT Characteristics

Table 2.64 Battery backup function characteristics
Conditions: VCC = AVCCO = 1.6V to 5.5V, VBATT =1.6to 3.6 V

Parameter Symbol Min Typ Max Unit Test conditions
Voltage level for switching to battery backup (falling) VDETBATT 1.99 2.09 2.19 \ Figure 2.90,
Hysteresis width for switching to battery back up VVBATTH - 100 - mV Figure 2.91
VCC-off period for starting power supply switching tVOFFBATT 300 - - us -
Voltage detection level VvBATPOR 1.30 1.40 1.50 \% Figure 2.90,
VBATT_Power-on reset (VBATT_POR) Figure 2.91
Wait time after VBATT_POR reset time cancellation tvBATPOR - - 3 mS -
Level for detection of voltage drop on | VBTLVDLVL[1:0] = 10b | VpgtgaTLvD | 2.1 22 2.29 \ Figure 2.92
the VBATT pin (falling) VBTLVDLVL[1:0] = 11b 192 |2 208 |V
Hysteresis width for VBATT pin LVD VVBATLVDTH | - 50 - mV
VBATT pin LVD operation stabilization time t4_vbat - - 300 us Figure 2.92
VBATT pin LVD response delay time tdet_vbat - - 350 us
Allowable voltage change rising/falling gradient dt/dvCC 1.0 - - ms/V | -
VCC voltage level for access to the VBATT backup registers V_BKBATT 1.8 - - \ -
Note: The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the
voltage level for switching to battery backup (VpgtgaTT)-
Vaeto v x Vivk
vee VvBaTH %Z
VDETBATT y
VPOR AN /
VBATT
VVBATPOR
Internal reset signal
(active-low)
N “>e
t toet t
Backup power area oet det VDO
VCC supplied VBATT supplied VCC supplied

Figure 2.90 Power supply switching and LVDO reset timing
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Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFBGA121-8x8-0.65 PLBGO0121JA-A — 0.15
Unit: mm
®O000PO00000O 11
®GO000QO000O | 10
O0000QPOOOOO 9
B] O000O0POOOOO 8
! O0000POOOOO 7
+ E T OO0 O00000O000 T 6
O0000POOOOO 5
O0000POOOOO 4
O000O0POOOOO 3
. O0000POOOOO 2
O0000POOOOO 1
\ L] 4
T
LKJHGFEDCBA &
S
INDEX MARK .E INDEX MARK
Af
A2
|
l l l
1 oo AVA®) oo
T Reference | Dimensions in millimeters
Symbol .
E 6] A1 Min | Nom | Max
D 7.90 | 8.00 | 8.10
b E | 790 800 | 810
w — 020 | —
A 111 ] 1.21 | 1.31
A1 0.25 | 0.30 | 0.35
A2 — 0.91 —
le] — 065 | —
b 0.35 | 0.40 | 0.45
— 0.08 | —
— 010 | —
y1 — 020 | —
Zp — 0.75 —
Ze — 075 | —
© 2017 Renesas Electronics Corporation. All rights reserved.
Figure 1.3 BGA 121-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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