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computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
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S7G2

1. Overview

Table 1.3 System (2/2)

Feature

Functional description

Resets

14 resets:

e RES pin reset

e Power-on reset

* Voltage monitor reset 0

* Voltage monitor reset 1

* Voltage monitor reset 2

* Independent Watchdog Timer reset
e Watchdog Timer reset

e Deep Software Standby reset

o SRAM parity error reset

o SRAM DED error reset

e Bus master MPU error reset

e Bus slave MPU error reset

e Stack pointer error reset

o Software reset.

See section 6, Resets in User's Manual.

Low Voltage Detection (LVD)

The Low Voltage Detection (LVD) function monitors the voltage level input to the VCC pin, and
the detection level can be selected in the software program. See section 8, Low Voltage
Detection (LVD) in User's Manual.

Clocks

Main clock oscillator (MOSC)

Sub-clock oscillator (SOSC)

High-speed on-chip oscillator (HOCO)

Middle-speed on-chip oscillator (MOCO)

Low-speed on-chip oscillator (LOCO)

PLL frequency synthesizer

* Independent Watchdog Timer (WDT) on-chip oscillator
e Clock out supports.

See section 9, Clock Generation Circuit in User's Manual.

Clock Frequency Accuracy
Measurement Circuit (CAC)

The CAC checks the system clock frequency with a reference clock signal by counting the
number of pulses of the system clock to be measured. The reference clock can be provided
externally through a CACREF pin or internally from various on-chip oscillators.

Event signals can be generated when the clock does not match or measurement ends. This
feature is particularly useful in implementing a fail-safe mechanism for home and industrial
automation applications.

See section 10, Clock Frequency Accuracy Measurement Circuit (CAC) in User's Manual.

Low-power modes

Power consumption can be reduced in multiple ways, including by setting clock dividers,
controlling EBCLK output, controlling SDCLK output, stopping modules, selecting power
control mode in normal operation, and transitioning to low-power modes. See section 11, Low-
Power Modes in User's Manual.

Battery backup function

A battery backup function is provided for partial powering by a battery. The battery-powered
area includes the RTC, SOSC, backup memory, and switch between VCC and VBATT. See
section 12, Battery Backup Function in User's Manual.

Register write protection

The register write protection function protects important registers from being overwritten
because of software errors. See section 13, Register Write Protection in User's Manual.

Memory Protection Unit (MPU)

Two MPUs and a CPU stack pointer monitor functions are provided for memory protection.
See section 16, Memory Protection Unit (MPU) in User's Manual.

Watchdog Timer (WDT)

The WDT is a 14-bit down-counter. It 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.

A refresh-permitted period can be set to refresh the counter and be used as the condition for
detecting when the system runs out of control. See section 27, Watchdog Timer (WDT) in
User's Manual.

Independent Watchdog Timer (IWDT)

The IWDT consists of a 14-bit down-counter that must be serviced periodically to prevent
counter underflow. The IWDT provides functionality to reset the MCU or to generate a non-
maskable interrupt or 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, or refresh error, or by a refresh of the count value
in the registers. See section 28, Independent Watchdog Timer (IWDT) in User's Manual.
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S7G2

1. Overview

Table 1.9

Communication interfaces (1/2)

Feature

Functional description

Serial Communications Interface
(SCI)

The SCl is configurable to five asynchronous and synchronous serial interfaces:

o Asynchronous interfaces (UART and Asynchronous Communications Interface Adapter
(ACIA))

* 8-bit clock synchronous interface

e Simple IIC (master-only)

e Simple SPI

e Smart card interface.

The smart card interface complies with the ISO/IEC 7816-3 standard for electronic signals and

transmission protocol.

Each SCI has FIFO buffers to enable continuous and full-duplex communication, and the data

transfer speed can be configured independently using an on-chip baud rate generator. See

section 34, Serial Communications Interface (SCI) in User's Manual.

IrDA Interface (IrDA)

The IrDA interface sends and receives IrDA data communication waveforms in cooperation
with the SCI1 based on the IrDA (Infrared Data Association) standard 1.0. See section 35,
IrDA Interface in User's Manual.

I2C Bus Interface (lIC)

The three-channel IIC conforms with and provides a subset of the NXP 12C bus (Inter-
Integrated Circuit bus) interface functions. See section 36, 12C Bus Interface (lIC) in User's
Manual.

Serial Peripheral Interface (SPI)

Two independent SPI channels are capable of high-speed, full-duplex synchronous serial
communications with multiple processors and peripheral devices. See section 38, Serial
Peripheral Interface (SPI) in User's Manual.

Serial Sound Interface (SSI)

The SSI peripheral provides functionality to interface with digital audio devices for transmitting
PCM audio data over a serial bus with the MCU. The SSI supports an audio clock frequency of
up to 50 MHz, and can be operated as a slave or master receiver, transmitter, or transceiver to
suit various applications. The SSl includes 8-stage FIFO buffers in the receiver and
transmitter, and supports interrupts and DMA-driven data reception and transmission. See
section 41, Serial Sound Interface (SSI) in User's Manual.

Quad Serial Peripheral Interface
(QSPI)

The QSPI is a memory controller for connecting a serial ROM (nonvolatile memory such as a
serial flash memory, serial EEPROM, or serial FeERAM) that has an SPIl-compatible interface.
See section 39, Quad Serial Peripheral Interface (QSPI) in User's Manual.

Controller Area Network (CAN)
Module

The CAN module provides functionality to receive and transmit data using a message-based
protocol between multiple slaves and masters in electromagnetically-noisy applications.

The CAN module complies with the ISO 11898-1 (CAN 2.0A/CAN 2.0B) standard and supports
up to 32 mailboxes, which can be configured for transmission or reception in normal mailbox
and FIFO modes. Both standard (11-bit) and extended (29-bit) messaging formats are
supported. See section 37, Controller Area Network (CAN) Module in User's Manual.

USB 2.0 Full-Speed Module (USBFS)

Full-Speed USB controller that can operate as a host controller or device controller. The
module supports full-speed and low-speed (host controller only) transfer as defined in
Universal Serial Bus Specification 2.0. The module has an internal USB transceiver and
supports all of the transfer types defined in Universal Serial Bus Specification 2.0.

The USB has buffer memory for data transfer, providing a maximum of 10 pipes. Pipes 1 to 9
can be assigned any endpoint number based on the peripheral devices used for
communication or based on your system. See section 32, USB 2.0 Full-Speed Module
(USBFS) in User's Manual.

USB 2.0 High-Speed Module
(USBHS)

High-Speed USB controller that can operate as a host controller or a device controller. As a
host controller, the USBHS supports high-speed transfer, full-speed transfer, and low-speed
transfer as defined in Universal Serial Bus Specification 2.0. As a device controller, the USBHS
supports high-speed transfer and full-speed transfer as defined in Universal Serial Bus
Specification 2.0. The USBHS has an internal USB transceiver and supports all of the transfer
types defined in Universal Serial Bus Specification 2.0.

The USBHS has FIFO buffers for data transfer, providing a maximum of 10 pipes. Any
endpoint number can be assigned to pipes 1 to 9, based on the peripheral devices or your
system for communication. See section 33, USB 2.0 High-Speed Module (USBHS) in User's
Manual.
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S7G2 1. Overview
1.3 Part Numbering
I— Package type
BD: BGA 224 pins
BG: BGA 176 pins
FC: LQFP 176 pins
FB: LQFP 144 pins
FP: LQFP 100 pins
LK: LGA 145 pins
Quality ID
Software ID
Operqting temperature
2:-40 Cto 85 C
3:-40 Cto105 C
Code flash memory size
G:3MB
H: 4 MB
Feature set
7: Superset
Group name
2: S7G2
Core
G: ARM Cortex-M4
Series name
7: High performance
Renesas Synergy family
Flash memory
Renesas microcontroller unit
Renesas
Figure 1.2 Part numbering scheme
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S7G2

1. Overview

1.7

Pin Lists

Table 1.17 Pin list (1/12)
Pin number R Extbus Timers Communication interfaces Analog HMI
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B
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S7G2 1. Overview
Table 1.17 Pin list (4/12)
Pin number R Extbus Timers Communication interfaces Analog HMI
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S7G2 2. Electrical Characteristics
Table 2.13 Clock timing except for sub-clock oscillator (2/2)
Item Symbol Min Typ Max Unit Test conditions
HOCO clock oscillator Without FLL fhHoco1s 15.61 16 16.39 MHz -20<Ta<105°C
oscillation frequency fiocots 17.56 18 18.44
fHoco20 19.52 20 20.48
fhoco1e 15.52 16 16.48 —-40<Ta<-20°C
fioco1s 17.46 18 18.54
fHoco20 19.40 20 20.60
With FLL fioco1s 15.91 16 16.09 SOSC frequency is
foco1s 17.90 18 18.10 32.768kHz = 50ppm
fHoco20 19.89 20 20.11
HOCO clock oscillation stabilization wait time *2 thocowT - - 64.7 us -
FLL stabilization wait time trLLwT - - 3 ms -
PLL clock frequency foLL 120 - 240 MHz -
PLL clock oscillation tpLLwT - - 174.9 us Figure 2.7

stabilization wait time

Note 1. When setting up the main clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the
results as the recommended oscillation stabilization time. Set the MOSCWTCR register to a value equal to or

greater than the recommended value.

After changing the setting in the MOSCCR.MOSTP bit to start main clock operation, read the OSCSF.MOSCSF

flag to confirm that it is 1, and then start using the main clock oscillator.

Note 2. This is the time from release from reset state until the HOCO oscillation frequency (fFHOCO) reaches the range
for guaranteed operation.

Table 2.14 Clock timing for the sub-clock oscillator
Item Symbol Min Typ Max Unit Test conditions
Sub-clock frequency fsus - 32.768 - kHz -
Sub-clock oscillation stabilization wait time tsusoscwT - - -1 ] -

Note 1. When setting up the sub-clock oscillator, ask the oscillator manufacturer for an oscillation evaluation and use the
results as the recommended oscillation stabilization time.
After changing the setting in the SOSCCR.SOSTP bit to start sub-clock operation, only start using the sub-clock
oscillator after the sub-clock oscillation stabilization time elapses with an adequate margin. Two times the value
shown is recommended.

thyc: tSDcyc

< tCH < th
[ \
EBCLK pin output, SDCLK pin output \
/
) toL < o
Figure 2.3 EBCLK and SDCLK output timing
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S7G2 2. Electrical Characteristics

234 Wakeup Timing and Duration

Table 2.16 Timing of recovery from low-power modes and duration

Test
Item Symbol | Min Typ Max Unit conditions
Recovery time Crystal System clock source is main | tsgymc - - 2.8 ms Figure 2.10
from Software resonator clock oscillator*2 The division
*1 H
Standby mode connepted System clock source is PLL tseypc - - 3.2 ms ratlg of all .
to main : . . " oscillators is
with main clock oscillator*3
clock 1.
oscillator
External System clock source is main | tsgyex - - 280 us
clock input | clock oscillator*4
to main System clock source is PLL tseYPE - - 700 us
clock ; . ) 5
. with main clock oscillator
oscillator
System clock source is sub-clock tseysc - - 1.3 ms
oscillator*8
System clock source is LOCO*8 tseyLo - - 1.4 ms
System clock source is HOCO clock tseyHO - - 300 us
oscillator*é
System clock source is MOCO clock tseymo - - 300 us
oscillator*?
Recovery time from Deep Software Standby mode tpsgy - - 1.0 ms Figure 2.11
Wait time after cancellation of Deep Software Standby mode tpseywt | 31 - 32 teye
Recovery time High-speed mode when system clock tsnz - - 68 us -
from Software source is HOCO (20 MHz)
gtandby mods to High-speed mode when system clock tsnz - - 14*9 us
nooze source is MOCO (8 MHz)
Normal mode System clock source is main clock oscillator | tyy -1 - - teyemosc | Figure 2.10
ion*10
duration System clock source is PLL with main clock
oscillator

Note 1. The recovery time is determined by the system clock source. When multiple oscillators are active, the recovery
time can be determined with the following equation:

Total recovery time = recovery time for an oscillator as the system clock source + the longest oscillation
stabilization time of any oscillators requiring longer stabilization times than the system clock source + 2 LOCO
cycles (when LOCO is operating) + 3 SOSC cycles (when Subosc is oscillating and MSTPCO = 0 (CAC module
stop)).

Note 2. When the frequency of the crystal is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to
05h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following
equation:
tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = 05h) + (tMAINOSCWT (MOSCWTCR = Xh) - tMAINOSCWT
(MOSCWTCR = 05h))

Note 3. When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to
05h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following
equation:
tsgymc (MOSCWTCR = Xh) = tsgypmc (MOSCWTCR = 05h) + (tyainoscwT (MOSCWTCR = Xh) - tyainoscwT
(MOSCWTCR = 05h))

Note 4. When the frequency of the external clock is 24 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR)
is set to 00h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the
following equation:
tsgymc (MOSCWTCR = Xh) = tggypmc (MOSCWTCR = 00h) + (tyainoscwT (MOSCWTCR = Xh) - tyainoscwT
(MOSCWTCR = 00h))

Note 5. When the frequency of PLL is 240 MHz (Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to
00h). For other settings (MOSCWTCR is set to Xh), the recovery time can be determined with the following
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S7G2

2. Electrical Characteristics

Note 6.
Note 7.
Note 8.
Note 9.
Note 10.

Note 11.

equation:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = OOh) + (tMAlNOSCWT (MOSCWTCR = Xh) - tMAlNOSCWT
(MOSCWTCR = 00h))

The HOCO frequency is 20 MHz.

The MOCO frequency is 8 MHz.

In Subosc-speed mode, the sub-clock oscillator or LOCO continues oscillating in Software Standby mode.
When the SNZCR.RXDREQEN bit is set to 0, 86 us is added as the power supply recovery time.

This defines the duration of Normal mode after a transition from Snooze to Normal mode.

The following cases are valid uses of the main clock oscillator:

- The crystal resonator is connected to main clock oscillator

- The external clock is input to main clock oscillator.

The following cases are excluded:

- The main clock resonator is not connected to the system clock source

- Transition is made from Software Standby to Normal mode.

The same value as set in MOSCWTCR.MSTS[3:0]. Duration of Normal mode must be longer than the main clock
oscillator wait time.

MOSCWTCR: Main Clock Oscillator Wait Control Register

teyemosc: Main clock oscillator frequency cycle.
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SDRAM command ACT RD PRA
Spelk 7 _[_\_7[_\_7(_\_7[_\_/.[_\_](_\_7 Y
taD2 tap2 tap2 tap2
A15 to AOO ] % ad%?ews % Column address A_% A_%

taD2 tap2 tan2 E’T2
AP*! -% ‘_;l( j& PRA
command L_
tcspz tesp2 tcsp2 tesp2 tesp2 tespe
sbcs | ;L ;|§ ;ll
trasD trasD trasp trasD
RAS _:qﬂ_:;l‘ le
tcaso tcasp
CAS
twep twep
WE j& }
High
CKE (High)
toamp
DQMn |

tros2 | tron2

DQ15 to DQOO

Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.19 SDRAM single read timing
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ACTI WR WR WR WR PRA

SDCLK AAVACAVARAVAY S
tapz [tap2 |tap2 | tapz |tapz | tape
[ | (>
A15 to AOO o ci| ¥eo| ¥e3 * *
v J | —— -
tap2 | tap2 | tabz

Sme md
AP ] PrA \ B
— ¢ ’lw" N -
tospz |tospz | tosp2 tcspz |tesp2
\md [
SDCS
trasp |trasp trasp | trasp | trasp

I
—

s T A

teasp tcasp teasp
'-’l e
CAS 1\ f
tWED tWED
[
WE
(High)
CKE
toamp toawo)
—H —
DQMn
T T
twopz|twoHz twopz [tworz
DQ15 to DQO0 N A

Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.22 SDRAM multiple write timing
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SDRAM command MRS
SDCLK g
I AN
tap tAD
A15 to AOO .% i
taD tAD
AP*1 % %
tesp2 tcsp2
SDCS ;l§ ;‘[
trasD trasD
RAS ﬂ(_ ;‘Z
tcasp tcasp
CAS ;li ;‘[
twep twep
WE q(_ ;‘Z
(High)
CKE
DQMn
(Hi-Z)
DQ15 to DQOO i
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.24 SDRAM mode register set timing
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2. Electrical Characteristics

Note 1. tppcyc: PCLKB cycle.
Note 2. t.,.: CAC count clock source cycle.

2.3.10

Table 2.22

SCI Timing

SCI timing (1)

Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SCKO to SCK9
(except for SCK4_B, SCK7_A), SCK4_B, SCK7_A.

For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test
Item Symbol | Min Max Unit" | conditions
SClI Input clock cycle Asynchronous | tgeyc 4 - tpeye Figure 2.35
Clock 6 -
synchronous
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr - ns
Input clock fall time tsckf - 5 ns
Output clock cycle Asynchronous | tgeyc - tpeye
Clock -
synchronous
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr - ns
Output clock fall time tsckf - 5 ns
Transmit data delay Clock trxp - 25 ns Figure 2.36
synchronous
Receive data setup time Clock trRxs 15 - ns
synchronous
Receive data hold time Clock tRXH 5 - ns
synchronous
Note 1. tpcyc: PCLKA cycle.
tsokw tsokr tsoxr
s \
SCKn \ / \
(n=0t09) . / \
h tScyc "
Figure 2.35 SCK clock input/output timing
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trxp

tRXS tRXH

SCKn
TxDn
RxDn
n=0t09
Figure 2.36
Table 2.23 SCI timing (2)

SCl input/output timing in clock synchronous mode

Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SCKO to SCK9
(except for SCK4_B, SCK7_A).
For the SCK4_B and SCK7_A pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.
For the MISO1_A pins, low drive output is selected in the port drive capability bit in the PmnPFS register.
For other pins, middle drive output is selected in the port drive capability bit in the PmnPFS register.

Test

Item Symbol Min Max Unit conditions
Simple | SCK clock cycle output tspeyc 4 (PCLKA <60 MHz) | 65536 tpeyc Figure 2.37
SPI (master) 8 (PCLKA > 60 MHz)

SCK clock cycle input (slave) | - 6 (PCLKA <60 MHz) | 65536

12 (PCLKA > 60 MHz)

SCK clock high pulse width | tspckwH 0.4 0.6 tspeye

SCK clock low pulse width tspekwL 0.4 0.6 tspeye

SCK clock rise and fall time | tspckr tspeks | - 20 ns

Data input setup time tsy 33.3 - ns Figure 2.38 to

Data input hold time ty 33.3 - ns Figure 2.41

SS input setup time tLeAD 1 - tspeye

SS input hold time tLac 1 - tspeye

Data output delay top - 33.3 ns

Data output hold time ton -10 - ns

Data rise and fall time tor tof - 16.6 ns

SS input rise and fall time tssip tssif - 16.6 ns

Slave access time tsa - 4 (PCLKA =60 MHz) | tpeyc Figure 2.41

8 (PCLKA > 60 MHz)
Slave output release time tREL - 5 (PCLKA =60 MHz) | tpeyc
10 (PCLKA > 60 MHz)
Note:  MISO1_A is not supported in these specifications.
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SPI tro .
SSLAO \ r
input N « _Z
tean ”? tiac
RSPCKA 5& £ /
CPOL =0 # K
input
RSPCKA \ A
CPOL = 1 /] \ \
input \—7 e
tsa ton too treL
<—>| e
MISOA LSB OUT r r
output (Last data) 1}< MSB OUT >§r B DATA i LSB OUT MSB OUT
P2 le—
tsu || th tor, tof
input
Figure 2.49 SPI timing for slave when CPHA =1
2.3.12 QSPI Timing
Table 2.26 QSPI timing
Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register.
Item Symbol Min Max Unit*1 Test conditions
QSPI | QSPCK clock cycle tascyc 2 48 tpeyc Figure 2.50
QSPCK clock high pulse width taswH tascyc * 0.4 - ns
QSPCK clock low pulse width taswi tascyc X 0.4 - ns
Data input setup time tsy 11 - ns Figure 2.51
Data input hold time tiH 0 - ns
QSSL setup time tLeAD (N+0.5) x (N+0.5) x ns
thcyc -5*2 thcyc +100 *2
QSSL hold time tLac (N+0.5) x (N+0.5) x ns
thcyc -5*3 thcyc +100 *3
Data output delay top - 4 ns
Data output hold time ton -3.3 - ns
Successive transmission delay tro 1 16 tascyc
Note 1. tpcyc: PCLKA cycle.
Note 2. Nissetto 0or1in SFMSLD.
Note 3. Nissetto 0or1in SFMSHD.
tQSWH tQSWL
QSPCLK output /
o tQScyc L
Figure 2.50 QSPI clock timing
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SSISCKn
(Input or Output)

SSIWSn, SSIDATAN
(Input)

SSIWSn, SSIDATAN
(Output)

tsr

thtr

totr

Figure 2.55 SSI data transmit and receive timing when SSICR.SCKP =1

SSIWSh (input)

SSIDATAN (output)

X

il

»

totrRw

MSB bit output delay after SSIWSn change for Slave
transmitter when DEL = 1, SDTA = 0 or DEL =1, SDTA = 1, SWL[2:0]=DWL[2:0]

Figure 2.56 SSI data output delay after SSIWSn change

2.3.15 SD/MMC Host Interface Timing

Table 2.30 SD/MMC Host Interface signal timing
Conditions: High drive output is selected in the port drive capability bit in the PmnPFS register.

Clock duty ratio is 50%.

Item Symbol Min Max Unit Test conditions
SDCLK clock cycle Tspeye 20 - ns Figure 2.57

SDCLK clock high pulse width TspwH 6.5 - ns

SDCLK clock low pulse width TspwL 6.5 - ns

SDCLK clock rise time TspLh - 3 ns

SDCLK clock fall time TspHL - 3 ns

SDCMD/SDDAT output data delay TspobpLy -6 5 ns

SDCMD/SDDAT input data setup Tspis - ns

SDCMD/SDDAT input data hold TspiH - ns
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S7G2 2. Electrical Characteristics
2.3.17 PDC Timing
Table 2.32 PDC timing

Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Output load conditions: Vo = VCC % 0.5, Vo, = VCC x 0.5, C =30 pF

Test

Item Symbol Min Max Unit | conditions
PDC | PIXCLK input cycle time tpixcyc 37 - ns Figure 2.68

PIXCLK input high pulse width tpixH 10 - ns

PIXCLK input low pulse width tpixL 10 - ns

PIXCLK rise time teixr - 5 ns

PIXCLK fall time tpixs - 5 ns

PCKO output cycle time tpckeye 2 x tpgeyc - ns Figure 2.69

PCKO OUtpUt hlgh pulse width tPCKH (tPCKcyc - tPCKI‘ - tpCKf)/z -3 - ns

PCKO OUtpUt low pulse width tPCKL (tPCKcyc - tPCKr - tpCKf)/z -3 - ns

PCKO rise time tpckr - 5 ns

PCKO fall time tpeks - 5 ns

VSYNV/HSYNC input setup time tsyncs 10 - ns Figure 2.70

VSYNV/HSYNC input hold time tsyncH 5 - ns

PIXD input setup time trixDs 10 - ns

PIXD input hold time tpIXDH 5 - ns
Note 1. tPBeyc: PCLKB cycle.

|< teixeye =|
4 _<_tE'\Xl
PIXCLK input
teixe
Figure 2.68 PDC input clock timing
L trckeye N
It
PCKO pin output
Figure 2.69 PDC output clock timing
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PIXCLK | [ D | !
toncefet ] - hame S
VSYNC o i : I
P ! | P

‘SYNCS e : : tSVNCH

HSYNC b b
' \ 1
1
feoos bl oy
PIXD7 to PIXDO L X X X

Figure 2.70 PDC AC timing

2.3.18 Graphics LCD Controller Timing

Table 2.33 Graphics LCD Controller timing
Conditions:

LCD_CLK: High drive output is selected in the port drive capability bit in the PmnPFS register.

LCD_DATA: Middle drive output is selected in the port drive capability bit in the PmnPFS register.

Item Symbol Min Typ Max Unit Test conditions
LCD_EXTCLK input clock frequency tecyc - - 60*1 MHz Figure 2.71
LCD_EXTCLK input clock low pulse width twi 0.45 - 0.55 tecye
LCD_EXTCLK input clock high pulse width twH 0.45 - 0.55
LCD_CLK output clock frequency tLeye - - 60*1 MHz Figure 2.72
LCD_CLK output clock low pulse width tLoL 0.4 - 0.6 tieye Figure 2.72
LCD_CLK output clock high pulse width t oH 0.4 - 0.6 tLeye Figure 2.72
LCD data output delay timing | _A or _B combinations*2 top -3.5 - 4 ns Figure 2.73
_Aand _B combinations*3 -5.0 - 55

LCD data output rise time (0.8 to 2.0 V) tor - - 2 Figure 2.74
LCD data output fall time (2.0 to 0.8 V) tpf - - 2
Note 1. Parallel RGB888, 666,565: Maximum 54 MHz

Serial RGB888: Maximum 60 MHz (4x speed)
Note 2. Use pins that have a letter appended to their names, for instance, “_A” or “_B”, to indicate
Note 3. Pins of group®_A” and “_B” combinations are used.

tDcyc, tEcyc
LCD_EXTCLK
Figure 2.71 LCD_EXTCLK clock input timing
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Table 2.40 A/D conversion characteristics for unit 0 (2/2)
Conditions: PCLKC = 1 to 60 MHz
Item Min Typ Max Unit Test conditions
Channel-dedicated | Conversion time*1 Permissible signal 1.06 - - us e Sampling of channel-
sample-and-hold (operation at source impedance (0.4 +0.25)*2 dedicated sample-and-hold
circuits in use PCLKC =60 MHz) | Max.=1kQ circuits in 24 states
(ANOOO to ANOO2) « Sampling in 15 states
Offset error - +1.5 +3.5 LsSB ANO0O0O to AN002 = 0.25 V
Full-scale error - +1.5 +3.5 LSB ANO0O to ANOO2 =
VREFHO0- 0.25 V
Absolute accuracy - +2.5 5.5 LSB -
DNL differential nonlinearity error - +1.0 +2.0 LSB -
INL integral nonlinearity error - +1.5 3.0 LSB -
Holding characteristics of sample-and hold | - - 20 us -
circuits
Dynamic range 0.25 - VREFH \ -
0-0.25
Channel-dedicated | Conversion time*1 Permissible signal 0.88 (0.667)*2 - - us Sampling in 40 states
sample-and-hold (operation at source impedance
circuits not in use PCLKC =60 MHz) Max. =1 kQ
(ANO0O to ANC02) Offset error - +1.0 2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
Absolute accuracy - +2.0 4.5 LSB -
DNL differential nonlinearity error - 0.5 +1.5 LSB -
INL integral nonlinearity error - +1.0 2.5 LSB -
High-precision Conversion time*1 Permissible signal 0.48 (0.267)*2 - - us Sampling in 16 states
channels (operation at source impedance
(AN003 to AN006) PCLKC =60 MHz) | Max.=1kQ
Max. = 300Q 0.40 (0.183)*2 - - us Sampling in 11 states
VCC =AVCC0=3.0t0 3.6V
3.0 V = VREFHO < AVCCO
Offset error - +1.0 2.5 LSB -
Full-scale error - +1.0 2.5 LSB -
Absolute accuracy - +2.0 +4.5 LSB -
DNL differential nonlinearity error - +0.5 +1.5 LSB -
INL integral nonlinearity error - +1.0 2.5 LSB -
Normal-precision Conversion time*1 Permissible signal 0.88 (0.667)*2 - - us Sampling in 40 states
channels (Operation at source impedance
(ANO16 to AN021) PCLKC =60 MHz) | Max.=1kQ
Offset error - +1.0 5.5 LSB -
Full-scale error - +1.0 5.5 LSB -
Absolute accuracy - +2.0 7.5 LSB -
DNL differential nonlinearity error - +0.5 +4.5 LSB -
INL integral nonlinearity error - +1.0 5.5 LSB -
Note:  These specification values apply when there is no access to the external bus during A/D conversion. If access

occurs during A/D conversion, values might not fall within the indicated ranges.

Note 1.

the test conditions.

Note 2.

Table 2.41

Conditions: PCLKC = 1 to 60 MHz

Values in parentheses indicate the sampling time.

AID conversion characteristics for unit 1 (1/2)

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

Feb 23, 2016

Item Min Typ Max Unit Test conditions
Frequency 1 - 60 MHz -
Analog input capacitance - - 30 pF -
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) tTCKcyc
tTCKH

TCK / TCKf —\—

«tTCKr
tTCKL

Figure 2.98 JTAG TCK timing

trwss trmsH

T™MS

tros TDIH
TDI %
. trooo |
TDO

Figure 2.99 JTAG input/output timing

217  Serial Wire Debug (SWD)

Table 2.56 SWD

Test

Item Symbol Min Typ Max Unit conditions
SWCLK clock cycle time tswekeye 40 - - ns Figure 2.100
SWCLK clock high pulse width tswckH 15 - - ns

SWCLK clock low pulse width tswekL 15 - - ns

SWCLK clock rise time tswekr - - 5 ns

SWCLK clock fall time tsweks - - ns

SWDIO setup time tswpos 8 - - ns Figure 2.101
SWDIO hold time tswoH 8 - - ns

SWDIO data delay time tswobp 2 - 28 ns

R01DS0262EU0100 Rev.1.00 RENESAS Page 106 of 113

Feb 23, 2016



S7G2 Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

For information on the latest version of the package dimensions or mountings, go to “Packages” on the Renesas
Electronics Corporation website.

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LFBGA224-13x13-0.80 | PLBG0224GA-A | 224FHE | o04g |
B
12
s o A o {]ex @[s] el
kN Aq Zp B
-
- ‘ |
‘ o R >08)z/ooooooooo¢ 5
o P 0000000QP000000G
! o N[ 00O00O000PO0OO0O000
o M| 0000000000000 00
0 L | 000000000000000
0 Kk | ooooooodooo00000 | [B]
‘ 0 J | 000000000000000
L - 6 H——0-0-C-0-0C G GO0 O 1
0 6| 0000000PO000000
0 F| 000000000000000
! o E| 0000000QPO000000
o D[ 0000000QP0O00O0000
‘ o c | 0000000QO000000 |
o B[ 000000000000000 | ™
1 P A ° OOOOOO?OOOOOOA Dimension in Millimeters
‘ - 12 3 4 6 ‘910111213141 o Min | Nom | Max
x4 5 78 5 — —
alv] Index mark D 13.0
(Laser mark) Index mark E — [13.0| —
vV |— 1] —1015
w | — ] —1]020
Al — ] —1[14
A1 [ 0.30.35] 0.4
e | —[08]—
b 04 1045| 05
x | — | —]0.08
y | — | —1010
Z | — | 09| —
Ze | — | 09| —
Figure 1.1 224-pin BGA
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