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S5D9 1. Overview

Table 1.13 Security

Feature Functional description

Secure Crypto Engine 7 (SCE7) e Security algorithms:
- Symmetric algorithms: AES, 3DES, and ARC4
- Asymmetric algorithms: RSA and DSA.
o Other support features:
- TRNG (True Random Number Generator)
- Hash-value generation: SHA1, SHA224, SHA256, GHASH
- 128-bit unique ID.

1.2 Block Diagram

Figure 1.1 shows the block diagram of the MCU superset. Some individual devices within the group have a subset of the
features.
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1. Overview

Table 1.16 Pin functions (3 of 5)
Function Signal I/O Description
SPI RSPCKA, RSPCKB I/0 Clock input/output pin.

MOSIA, MOSIB 1/0 Input or output pins for data output from the master.

MISOA, MISOB 1/0 Input or output pins for data output from the slave.

SSLAO, SSLBO 110 Input or output pin for slave selection.

SSLA1 to SSLAS3, Output Output pins for slave selection.

SSLB1 to SSLB3

QSPI QSPCLK Output QSPI clock output pin.

QSsSL Output QSPI slave output pin.

QIOO0 to QIO3 I/0 Data0 to Data3.

CAN CRXO0, CRX1 Input Receive data.
CTX0, CTX1 Output Transmit data.
USBFS VCC_USB Input Power supply pins.

VSS_USB Input Ground pins.

USB_DP I/0 D+ 1/O pin of the USB on-chip transceiver. Connect this pin to the D+ pin of
the USB bus.

USB_DM I/0 D- I/0 pin of the USB on-chip transceiver. Connect this pin to the D- pin of
the USB bus.

USB_VBUS Input USB cable connection monitor pin. Connect this pin to VBUS of the USB
bus. The VBUS pin status (connected or disconnected) can be detected
when the USB module is operating as a function controller.

USB_EXICEN Output Low-power control signal for external power supply (OTG) chip.

USB_VBUSEN Output VBUS (5 V) supply enable signal for external power supply chip.

USB_OVRCURA, Input Connect the external overcurrent detection signals to these pins. Connect

USB_OVRCURB the VBUS comparator signals to these pins when the OTG power supply
chip is connected.

USB_ID Input Connect the MicroAB connector ID input signal to this pin during operation in
OTG mode.

USBHS VCC_USBHS Input Power supply pin.

VSS1_USBHS Input Ground pin.

VSS2_USBHS Input Ground pin.

AVCC_USBHS Input Analog power supply pin for the USBHS.

AVSS_USBHS Input Analog ground pin for the USBHS. Must be shorted to the PVSS_USBHS
pin.

PVSS_USBHS Input PLL circuit ground pin for the USBHS. Must be shorted to the AVSS_USBHS
pin.

USBHS_RREF I/0 USBHS reference current source pin. Connect this pin to the AVSS_USBHS
pin through a 2.2-kQ resistor (+1%).

USBHS_DP I/0 USB bus D+ data pin.

USBHS_DM I/0 USB bus D- data pin.

USBHS_EXICEN Output Connect this pin to the OTG power supply IC.

USBHS_ID Input Connect this pin to the OTG power supply IC.

USBHS_VBUSEN Output VBUS power enable signal for USB.

USBHS_OVRCURA, | Input Overcurrent pin for USB.

USBHS_OVRCURB

USBHS_VBUS Input USB cable connection monitor input pin.
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S5D9 1. Overview
Table 1.16 Pin functions (4 of 5)
Function Signal I/O Description
ETHERC REF50CKO Input 50-MHz reference clock. This pin inputs reference signal for
transmission/reception timing in RMII mode.
RMIIO_CRS_DV Input Indicates carrier detection signals and valid receive data on RMII0_RXD1
and RMII0_RXDO0 in RMII mode.
RMII0_TXDO, Output 2-bit transmit data in RMIl mode.
RMII0_TXD1
RMII0_RXDO, Input 2-bit receive data in RMII mode.
RMII0_RXD1
RMIIO_TXD_EN Output Output pin for data transmit enable signal in RMII mode.
RMIIO_RX_ER Input Indicates an error occurred during reception of data in RMII mode.
ETO_CRS Input Carrier detection/data reception enable signal.
ETO_RX_DV Input Indicates valid receive data on ETO_ERXD3 to ETO_ERXDO.
ETO_EXOUT Output General-purpose external output pin.
ETO_LINKSTA Input Input link status from the PHY-LSI.
ETO_ETXDO to Output 4 bits of MIl transmit data.
ETO_ETXD3
ETO_ERXDO to Input 4 bits of MIl receive data.
ETO_ERXD3
ETO_TX_EN Output Transmit enable signal. Functions as signal indicating that transmit data is
ready on ET_ETXD3 to ET_ETXDO.
ETO_TX_ER Output Transmit error pin. Functions as signal notifying the PHY_LSI of an error
during transmission.
ETO_RX_ER Input Receive error pin. Functions as signal to recognize an error during
reception.
ETO_TX_CLK Input Transmit clock pin. This pin inputs reference signal for output timing from
ETO_TX_EN, ETO_ETXD3 to ETO_ETXDO, and ETO_TX_ER.
ETO_RX_CLK Input Receive clock pin. This pin inputs reference signal for input timing to
ETO_RX_DV, ETO_ERXD3 to ETO_ERXDO, and ETO_RX_ER.
ETO_COL Input Input collision detection signal.
ETO_WOL Output Receive Magic packets.
ETO_MDC Output Output reference clock signal for information transfer through ET0_MDIO.
ETO_MDIO 1/0 Input or output bidirectional signal for exchange of management data with
PHY-LSI.
SDHI SDOCLK, SD1CLK Output SD clock output pins.
SDOCMD, SD1CMD | I/O Command output pin and response input signal pins.
SDODATO to I/0 SD and MMC data bus pins.
SDODAT7,
SD1DATO to
SD1DAT7
SDOCD, SD1CD Input SD card detection pins.
SDOWP, SD1WP Input SD write-protect signals.
Analog power AVCCO Input Analog voltage supply pin. This is used as the analog power supply for the
supply respective modules. Supply this pin with the same voltage as the VCC pin.
AVSS0 Input Analog ground pin. This is used as the analog ground for the respective
modules. Supply this pin with the same voltage as the VSS pin.
VREFHO Input Analog reference voltage supply pin for the ADC12 (unit 0). Connect this pin
to VCC when not using the ADC12 (unit 0) and sample-and-hold circuit for
ANOO0O to AN002.
VREFLO Input Analog reference ground pin for the ADC12. Connect this pin to VSS when
not using the ADC12 (unit 0) and sample-and-hold circuit for ANOOO to
ANO002.
VREFH Input Analog reference voltage supply pin for the ADC12 (unit 1) and D/A
Converter. Connect this pin to VCC when not using the ADC12 (unit 1),
sample-and-hold circuit for AN100 to AN102, and D/A Converter.
VREFL Input Analog reference ground pin for the ADC12 and D/A Converter. Connect this

pin to VSS when not using the ADC12 (unit 1), sample-and-hold circuit for
AN100 to AN102, and D/A Converter.
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Pin assignment for 176-pin LQFP (top view)

Figure 1.4
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1. Overview
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Pin assignment for 100-pin LQFP (top view)

R01DS0303EU0100 Rev.1.00

Nov 3, 2016

RENESAS

Page 24 of 115



S5D9 1. Overview
Pin number Extbus Timers Communication interfaces Analog HMI
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G2 [109]- |- |- |- E PA10[- - - E - - |- E E E E - - E E E LCD_DATA
078
G3 [110]G1 [90 [62 [vCC |- - E - - E - - |- E - E E - - E E - -
H3 [111]|G2 |91 [63 |vSs - - E - - E - - |- E - E E - - E E - -
H1 [112]|H1 |92 [64 |vCL E E - - - - - - |- - E - E - - - - E -
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D11]
J3 [118]c4 foa |- |- - P604[D12[ [DQ12 |- E GTioc|- |- E - E E - - E E - -
A12/ 8B
D12]
K3 [119]H3 [95 |- |- E P603[D13[ [DQ13 |- - GTioc |- |- E CTS9_|- E - - - E E E
A13/ 7A RTSY/
D13] SS9
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K4 [123]K2 [99 |- [vcC |- - - - - - - - |- - - - - - - - - - -
L4 [124|K1 [100]- |VSS E E E E E E E - - E E E E B B E E E E
L2 [125|93 [101]68 |- KRO7 [P107[D07[ [DQ07 [AGTOAO|- GTioc|- |- CTS8_|- E E - - E E E LCD_DATA
A07/ 8A RTS8/ 01_A
D07] SS8
M1 [126]K3 [102[69 |- KRO6 |P106|D06[ [DQ06 [AGTOBO|- GTioc |- |- SCK8 |- - SSLA3 |- - E E E LCD_DATA
A0B/ 8B _A 00_A
DO6]
L3 [127[y4 [103[70 |- IRQO/ |P105]D05[ [DQO5 |- GTETRGA|GTIOC|- |- TXD8/ |- - SSLA2 |- - - - - LCD_TCO
KRO5 A05/ 1A MOSI8 _A N3_A
DO5] /SDA8
M2 [128]L3 [104]71 |- IRQ1/ [P104[D04[ [DQ04 |- GTETRGB[GTIOC|- |- RXD8/ |- E SSLAT |- - E E - LCD_TCO
KRO4 A04/ 1B MISO8 _A N2_A
D04] /SCL8
N1 [129]L1 [105]72 |- KRO3 [P103[D03[ |DQO3 |- GTOWUP [GTIOC|-  [CTX0[CTS0_|[- - SSLAO |- - - E E LCD_TCO
A03/ 2A_A RTSO0/ _A N1_A
DO3] SS0
M3 [130|M1 [106]73 |- KR02 [P102[D02[ [DQ02 [AGTOO |GTOWLO |GTIOC|-  |CRX0|[SCKO |- = RSPC |- - = ADTRG |- LCD_TCO
A02/ 2B_A KA_A 0 NO_A
D02]
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KROO A00/ 58 MISO0 B |.A CLK_A
DOO0] /SCLO
N3 [133]|L2 [109]- |- - P800 |D14[ |DQ14 |- - - - |- - - - - - - - - - -
A14/
D14]
R1 [134|N2 [110]- |- E P801[D15[ |DQ15 |- E E - |- E E E E - - SD1 |- E E
A15/ DAT4
D15] _A
P2 [135]- |- |- |- - P802|- - - E - - |- E - E E - - SD1 |- - LCD_DATA
DAT5 028
_A
R2 [136]- |- |- |- E P803 - - - E - - |- - E E E - - SD1 |- E LCD_DATA
DAT6 01.B
_A
P3 [137]- [ |- = P804 - - B = B - |- = = = = - - SD1 |- - LCD_DATA
DAT7 00_B
_A
N4 [138[N3 [111]- [vcc |- - E - - E - - |- E - E E - - E E - -
M4 [139|mM3 [112]- |vss E E - - - - - - |- - E - - - - - E E -
R3 [140]|K4 [113]76 |- - P500 - - AGTOAO|GTIU GTIOC|-  [usB_[- - - QSPC |- - SD1 |ANO16 [IVREFO -
1A VBUS LK CLK_
EN A
P4 [141|M4 [114]77 |- IRQ11 |P501|- B AGTOBO|GTIV GTIOC |- |USB_|[- TXD5/ |- QSsL |- B SD1 |AN116 |IVREF1 E
1B OVR MOSI5 CMD
CUR /SDA5 _A
A
R4 [142|L4 [115]78 |- IRQ12 [P502[- - - GTIW GTIOC |- [usB_|[- RXD5/ |- Qo0 |- - SD1 |ANO17 [IVCMPO -
12A OVR MISO5 DATO
CUR /SCL5 _A
B
N5 [143]|K5 [116]79 |- E P503 - - - GTETRGC|GTIOC|-  |USB_[CTS6_|SCK5 |- Qo1 |- - SD1 |AN117 |- -
128 EXIC |RTS6/ DAT1
EN |SS6 _A
P5 [144|L5 [117[80 |- E P504|ALE |- E GTETRGD|GTIOC|-  |USB_[SCK6 [CTS5_|- Qo2 |- - SD1 [ANO18 |- -
13A D RTS5/ DAT2
SS5 _A
P6 [145]Ke [118]- |- IRQ14 [P505|- - - E GTioc|- |- RXD6/ |- E Qo3 |- - SD1 |[AN118 |- -
138 MISO6 DAT3
/SCL6 _A
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S5D9 2. Electrical Characteristics

2.2.2 /O Vi, Vi
Table 2.4 110 Vi, ViL
Item Symbol | Min Typ | Max Unit
Input voltage Peripheral | EXTAL(external clock input), WAIT, SPI (except | V|4 VCC % 0.8 - - \%
(except for function RSPCK) v N B VCC x 0.2
Schmitt trigger | pin L ’
input pins) D00 to D15, V|H VCC x 0.7 - -
DQO00 to DQ15 Vi ; i} VCC %03
ETHERC ViH 23 - -
Vi - - VCC x 0.2
IIC (SMBus)** ViH 2.1 - -
Vi - - 0.8
IIC (SMBus)*2 ViH 21 - VCC + 3.6
(max 5.8)
Vi - - 0.8
Schmitt trigger IIC (except for SMBus)*1 ViH VCC x 0.7 - -
input voltage ViL N N VCC % 03
AVy VCC x 0.05 | - -
IIC (except for SMBus)*2 ViH VCCx0.7 |- VCC + 3.6
(max 5.8)
V||_ - - VCC x 0.3
AVt VCC x 0.05 | - -
5V-tolerant ports*3. *7 ViH VCCx0.8 |- VCC + 3.6
(max 5.8)
V||_ - - VCC x 0.2
AVt VCC x 0.05 | - -
RTC'CO, When using the When VBATT V|H VBATT x 0.8 - VBATT +0.3
RTCIC1, | Battery Backup | power supply is v B - Vv %02
RTCIC2 | Function selected I BATT ™
AVT VBATT x0.05] - -
When VCC ViH VCC x 0.8 - Higher
power supply is voltage either
selected VCC +0.3V
or
VearT 0.3V
Vi - - VCC x 0.2
AVy VCC x 0.05 | - -
When not using the Battery Backup | V|4 VCC x 0.8 - VCC +0.3
Function ViL N B VCC x 0.2
AVy VCC x 0.05 | - -
Other input pins*4 VIH VCCx08 |- -
V||_ - - VCC x 0.2
AVt VCC x0.05 | - -
Ports 5V-tolerant ports*5. *7 ViH VCCx08 |- VCC + 3.6
(max 5.8)
V||_ - - VCC x 0.2
Other input pins*6 ViH VCCx0.8 |- -
V||_ - - VCC x 0.2

Note 1. SCLO_B (P204), SCL1_B, SDA1_B (total 3 pins).

Note 2. SCLO_A, SDAO_A, SCLO_B (P408), SDAO_B, SCL1_A, SDA1_A, SCL2, SDA2 (total 8 pins).

Note 3. RES and peripheral function pins associated with P205, P206, P400, P401, P407 to P415, P511, P512, P708 to P713, PB01
(total 23 pins).
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S5D9 2. Electrical Characteristics

Table 2.7 Operating and standby current (2 of 2)

Item Symbol Min Typ Max Unit | Test conditions
uUsB Low speed usB lccusBLs | - 3.5 6.5 mA VCC_USB
operating
current USBHS - 10.5 13.5 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 2.8 3.6 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
Full speed usB lccusBrs | - 4.0 10.0 mA VCC_USB
USBHS - 14 22 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 0)
USBHS - 6.5 13.0 mA VCC_USBHS =
AVCC_USBHS
(PHYSET.HSEB = 1)
High speed USBHS lccusBHs | - 50 65 mA VCC_USBHS =
AVCC_USBHS
Standby mode (direct power down) USBHS lccusBsBy | - 0.5 45 WA VCC_USBHS =
AVCC_USBHS

Note 1.  Supply current values are with all output pins unloaded and all input pull-up MOS transistors in the off state.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK:PCLKA:PCLKB:PCLKC:PCLKD:BCK:EBCLK = 2:2:1:1:2:1:1)
ICC Max. = 0.84 x f + 37 (max. operation in High-speed mode)
ICC Typ. =0.09 x f + 3.7 (normal operation in High-speed mode)
ICC Typ. =0.6 x f + 1.8 (Low-speed mode 1)
ICC Max. = 0.08 x f + 37 (Sleep mode).
Note 4. This does not include the BGO operation.
Note 5.  Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
Note 6. FCLK, BCLK, PCLKA, PCLKB, PCLKC, and PCLKD are set to divided by 64 (3.75 MHz).
Note 7. When using ETHERC, GLCDC, DRW, and JPEG, PCLKA frequency is such that PCLKA = ICLK.
Note 8.  When the MCU is in Software Standby mode or the MSTPCRD.MSTPD16 (ADC120 module stop bit) and
MSTPCRD.MSTPD15 (ADC121 module stop bit) are in the module stop state.
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2. Electrical Characteristics

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.

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

Note 10.

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)).

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) - tMAlNOSCWT (MOSCWTCR =
05h))

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:

tSBYMC (MOSCWTCR = Xh) = tSBYMC (MOSCWTCR = 05h) + (tMAINOSCWT (MOSCWTCR = Xh) - tMAlNOSCWT (MOSCWTCR =
05h))

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:

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

00h))

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 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, the following time is added as the power supply recovery time:
STCONR.STCONJ1:0] = 00b:16 ps (typical), 34 pys (maximum)

STCONR.STCONJ1:0] = 11b:16 s (typical), 104 ys (maximum).

When the SNZCR.RXDREQEN bit is set to 0, 16 us (typical) or 18 ys (maximum) is added as the HOCO wait time.
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Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.29 SDRAM self-refresh timing

2.3.7 I/O Ports, POEG, GPT32, AGT, KINT, and ADC12 Trigger Timing
Table 2.19 1/0 ports, POEG, GPT32, AGT, KINT, and ADC12 trigger timing (1 of 2)

GPT32 Conditions:

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

AGT Conditions:

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

Test
Item Symbol | Min Max Unit conditions
1/0 ports Input data pulse width tPRW 1.5 - tpeyc Figure 2.30
POEG POEG input trigger pulse width tpoew | 3 - tpeye Figure 2.31
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Figure 2.41 SCI simple SPI mode clock timing
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Figure 2.53 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 2.54
QSPCK clock high pulse width tQswH tascyc X 0.4 - ns
QSPCK clock low pulse width tQswi tascyc * 0.4 - ns
Data input setup time tsy 8 - ns Figure 2.55
Data input hold time tiH 0 - ns
QSSL setup time tLeaD (N+0.5) x (N+0.5) x ns
taseyc - 5 *2 tascyc +100 *2
QSSL hold time tLaG (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 trp 1 16 tascyc

Note 1. tpcyc: PCLKA cycle.

Note 2. Nissetto 0 or1in SFMSLD.
Note 3. Nissetto0or1in SFMSHD.

taswh taswL
"y

QSPCLK output /

Figure 2.54 QSPI clock timing
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Figure 2.55 Transmit and receive timing
2.3.13 [IC Timing
Table 2.27 lIC timing (1) (1 of 2)

(1) Conditions: Middle drive output is selected in the port drive capability bit in the PmnPFS register for the following pins: SDAO_B,
SCLO_B, SDA1_A, SCL1_A, SDA1_B, SCL1_B.
(2) The following pins do not require setting: SCLO_A, SDAO_A, SCL2, SDA2.
(3) Use pins that have a letter appended to their names, for instance “_A” or “_B”, to indicate group membership. For the IIC interface, the
AC portion of the electrical characteristics is measured for each group.

Test

Item Symbol | Min*1 Max Unit | conditions*3
lIc SCL input cycle time tscL 6 (12) x tjceyc + 1300 | - ns Figure 2.56
Standard mode, - - -
(SMBUS) SCL input high pulse width tsotn | 3(6) X ticeye + 300 | - ns
ICFER.FMPE =0 | SCL input low pulse width tscLL 3 (6) * tjceyc + 300 - ns

SCL, SDA input rise time tsr - 1000 ns

SCL, SDA input fall time tsf - 300 ns

SCL, SDA input spike pulse removal | tgp 0 1(4) *ticeye | NS

time

SDA input bus free time when tsur 3 (6) * tjjceyc + 300 - ns

wakeup function is disabled

SDA input bus free time when tsuF 3(6) X ticoyc +4 X tpeye | - ns

wakeup function is enabled + 300

START condition input hold time tsTAH tiiceye + 300 - ns

when wakeup function is disabled

START condition input hold time tsTAH 1(5) * ticeye * treye + | - ns

when wakeup function is enabled 300

Repeated START condition input tstas 1000 - ns

setup time

STOP condition input setup time tstos 1000 - ns

Data input setup time tspas ticeye + 50 - ns

Data input hold time tspaAH 0 - ns

SCL, SDA capacitive load Cp - 400 pF
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Figure 2.75 PDC AC timing

2.3.18 GLCDC Timing

Table 2.33 GLCDC 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 tecye - - 60*1 MHz Figure 2.76
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 tieye - - 60*1 MHz Figure 2.77
LCD_CLK output clock low pulse width tLoL 0.4 - 0.6 tLeye Figure 2.77
LCD_CLK output clock high pulse width tLoH 0.4 - 0.6 tieye Figure 2.77
LCD data output delay timing | _A or _B combinations*2 top -3.5 - 4 ns Figure 2.78

_A and _B combinations*3 -5.0 - 55

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 |

A

twh

1/2 Vce

LCD_EXTCLK

Figure 2.76 LCD_EXTCLK clock input timing
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| Characteristics

« Suspension during programming

FCU command X Program >< >< Suspend

tspo

FSTATRO.FRDY Not Ready
Programming puse

« Suspension during erasure in suspend priority mode

FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend

tsesot

FSTATRO.FRDY Not Ready Not Ready

tsesp2

« Suspension during erasure in erasure priority mode

FCU command X Erase >< ><Suspend
tSEED

« Forced Stop

FACI command >< Forced Stop >
tro
Figure 2.98 Suspension and forced stop timing for flash memory programming and erasure

2.14.2 Data Flash Memory Characteristics

Table 2.54 Data flash memory characteristics (1 of 2)
Conditions: Program or erase: FCLK = 4 to 60 MHz

Read: FCLK < 60 MHz

FCLK =4 MHz 20 MHz < FCLK < 60 MHz Test

Item Symbol Min Typ Max Min Typ Max Unit conditions
Programming time 4-byte topa - 0.46 3.8 - 0.21 1.7 ms

8-byte tops - 0.48 4.0 - 0.22 1.8

16-byte top1e - 0.53 45 - 0.24 2.0
Erasure time 64-byte tbesa - 4.03 18 - 224 10 ms

128-byte tpE128 - 6.2 27 - 34 15

256-byte tpE2s6 - 11.6 50 - 6.4 28
Blank check time 4-byte tpeca - - 84 - - 30 us
Reprogramming/erasure cycle*! NppPec 1225000 - - 1225000 - - -
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Table 2.54

Conditions: Program or erase: FCLK = 4 to 60 MHz

Read: FCLK < 60 MHz

Data flash memory characteristics (2 of 2)

FCLK =4 MHz 20 MHz = FCLK < 60 MHz Test
Item Symbol Min Typ Max Min Typ Max Unit conditions
Suspend delay during | 4-byte tbspD - - 264 - - 120 us
programming 8-byte - - 264 - - 120
16-byte - - 264 - - 120
First suspend delay 64-byte tbsesD1 - - 216 - - 120 us
during erasure in 128-byte - - 216 |- - 120
suspend priority mode
256-byte - - 216 - - 120
Second suspend delay | 64-byte tbsesD2 - - 300 - - 300 us
during erasure in 128-byte _ _ 390 _ _ 390
suspend priority mode y
256-byte - - 570 - - 570
Suspend delay during | 64-byte tpseenp - - 300 - - 300 us
erasing in erasure 128-byte _ _ 390 _ _ 390
priority mode y
256-byte - - 570 - - 570
Forced stop command trp - - 32 - - 20 us
Data hold time*3 torp 10*3.*4 |- - 10*3.*4 |- - Year
30%3.%4 |- - 30%3.*44 |- - Ta = +85°C
Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 125,000),
erasing can be performed n times for each block. For example, when 4-byte programming is performed 16 times for different
addresses in 64-byte blocks, and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address several times as one erasure is not enabled. (Overwriting is prohibited.)
Note 2.  This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1
to the minimum value.
Note 3. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.
Note 4. This result is obtained from reliability testing.
2.15 Boundary Scan
Table 2.55 Boundary scan characteristics
Test
Item Symbol Min Typ Max Unit conditions
TCK clock cycle time trekeye 100 - - ns Figure 2.99
TCK clock high pulse width trekH 45 - - ns
TCK clock low pulse width trekL 45 - - ns
TCK clock rise time trekr - - ns
TCK clock fall time treks - - 5 ns
TMS setup time trmss 20 - - ns Figure 2.100
TMS hold time trMsH 20 - - ns
TDI setup time trois 20 - - ns
TDI hold time troiH 20 - - ns
TDO data delay troop - - 40 ns
Boundary scan circuit startup time*? TessTuP trRESWP - - - Figure 2.101

Note 1.

Boundary scan does not function until the power-on reset becomes negative.
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S5D9 Appendix 1. Package Dimensions
JEITA Package Code RENESAS Code Previous Code MASS (Typ) [9]
P-LFQFP144-20x20-0.50 PLQP0144KA-B — 1.2
Hp Unit: mm
*1 D
108 73
AARRARRARRARAAARAAAAARAAARAAARAARAAE
109 =5 =72
144 = =
GEYEE LR CEEEE Rk
1 36 NOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS “*1” AND “*2" DO NOT INCLUDE MOLD FLASH.
2. DIMENSION **3” DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
il A\
N i) Reference | Dimensions in millimeters
@ *pr Symbol | Min | Nom | Max
aly[s] D 19.9 | 20.0 | 20.1
E 19.9 | 20.0 | 20.1
A2 — 14 | —
Hp 21.8 | 22.0 | 22.2
He 21.8 | 22.0 | 22.2
© A — | — | 17
< < ﬁ!\E j A1 | 005]| — | o015
- == \a bp | 0.17 | 0.20 | 0.27
- 7 7 c 0.09 — | 0.20
< L 0 0° | 35° | &
P
L le] — 0.5 —
) X — — | 0.08
Detail F
y — | — ] o008
lp | 045 | 06 | 0.75
L1 — 1.0 —
© 2016 Renesas Electronics Corporation. All rights reserved.
Figure 1.4 144-pin LQFP
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JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP100-14x14-0.50 PLQP0100KB-B — 0.6
Ho Unit: mm
*1 D
75 51
AARAAARAAAARAAAAAARAAARAAAA -
76 =5 = 50 !_!
| s o | =
== s =
== s =
| s o | =
o s =
= = . =
=] = T =
== = *
= -
| -
[ -
o =
== =
= -
= -
| -
s % o
! Index area 2 :NOTE4 NOTE)
NOTE 3 E 1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
i T\ LOCATED WITHIN THE HATCHED AREA.
J i 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
Reference | Dimensions in millimeters
& > y[s] By, Symool | ntin | Nom | Max
] x @) D | 139 | 14.0 | 14.1
E 13.9 | 140 | 141
A2 — | 14 ] —
Hp 15.8 | 16.0 | 16.2
( \ He 158 | 16.0 | 16.2
Yol
< & 1 3 o A — — 1.7
[ \T 9y A1 005 | — |o015
:FT" bp | 015 | 020 | 0.27
< ] ¢ |009| — | 020
i L 0 0° | 35° | 8°
1
Detail F [e) — 05 | —
X — — 0.08
y — — 0.08
L, | 045 | 06 | 075
L1 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 1.5 100-pin LQFP
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