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S5D5 Datasheet

1. Overview

Table 1.8

Communication interfaces (2 of 2)

Feature

Functional description

Ethernet MAC (ETHERC)

One-channel Ethernet MAC Controller (ETHERC) compliant with the Ethernet/IEEE802.3
Media Access Control (MAC) layer protocol. An ETHERC channel provides one channel of the
MAC layer interface, connecting the MCU to the physical layer LSI (PHY-LSI) that allows
transmission and reception of frames compliant with the Ethernet and IEEE802.3 standards.
The ETHERC is connected to the Ethernet DMA Controller (EDMAC) so data can be
transferred without using the CPU.

See section 29, Ethernet MAC Controller (ETHERC) in User’s Manual.

SD/MMC Host Interface (SDHI)

The SDHI and MultiMediaCard (MMC) interface module provides the functionality required to
connect a variety of external memory cards to the MCU. The SDHI supports both 1- and 4-bit
buses for connecting memory cards that support SD, SDHC, and SDXC formats. When
developing host devices that are compliant with the SD Specifications, you must comply with
the SD Host/Ancillary Product License Agreement (SD HALA).

The MMC interface supports 1-bit, 4-bit, and 8-bit MMC buses that provide eMMC 4.51
(JEDEC Standard JESD 84-B451) device access. This interface also provides backward
compatibility and supports high-speed SDR transfer modes. See section 41, SD/MMC Host
Interface (SDHI) in User’s Manual.

Table 1.9 Analog

Feature

Functional description

12-Bit A/D Converter (ADC12)

Up to two successive approximation 12-Bit A/D Converters are provided. In unit 0, up to 13
analog input channels are selectable. In unit 1, up to 9 analog input channels, the temperature
sensor output, and an internal reference voltage are selectable for conversion. The A/D
conversion accuracy is selectable from 12-bit, 10-bit, and 8-bit conversion, making it possible
to optimize the tradeoff between speed and resolution in generating a digital value. See
section 45, 12-Bit A/D Converter (ADC12) in User’s Manual.

12-Bit D/A Converter (DAC12)

The DAC12 D/A converts data and includes an output amplifier. See section 46, 12-Bit D/A
Converter (DAC12) in User’s Manual.

Temperature Sensor (TSN)

The on-chip temperature sensor can determine and monitor the die temperature for reliable
operation of the device. The sensor outputs a voltage directly proportional to the die
temperature, and the relationship between the die temperature and the output voltage is linear.
The output voltage is provided to the ADC12 for conversion and can also be used by the end
application. See section 47, Temperature Sensor (TSN) in User’s Manual.

High-Speed Analog Comparator
(ACMPHS)

Analog comparators can be used to compare a test voltage with a reference voltage and to
provide a digital output based on the conversion result.

Both the test and reference voltages can be provided to the comparator from internal sources
such as the DAC12 output and internal reference voltage, and an external source.

Such flexibility is useful in applications that require go/no-go comparisons to be performed
between analog signals without necessarily requiring A/D conversion. See section 48, High-
Speed Analog Comparator (ACMPHS) in User’s Manual.

Table 1.10

Human machine interfaces

Feature

Functional description

Capacitive Touch Sensing Unit
(CTSU)

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 fingers do
not come into direct contact with the electrodes. See section 49, Capacitive Touch Sensing
Unit (CTSU) in User’s Manual.

Table 1.11 Graphics

Feature

Functional description

Parallel Data Capture (PDC) unit

One Parallel Data Capture (PDC) unit is provided to communicate with external I/O devices,
including image sensors, and to transfer parallel data such as an image output from the
external I/O device through the DTC or DMAC to the on-chip SRAM and external address
spaces (the CS and SDRAM areas). See section 42, Parallel Data Capture Unit (PDC) in
User’s Manual.
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Figure 1.5

Pin assignment for 100-pin LQFP (top view)
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S5D5 Datasheet 1. Overview

1.7 Pin Lists
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Pin number Extbus Timers Communication interfaces Analog HMI
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F2 (87 |- - - P612 |DO8[ [DQO8 |- - - - - - SCK7 - - - - - - - - - -
A08/
D08]
F1 88 |- - - P613 |DO9[ [DQO9 |- - - - - - TXD7 - - - - - - - - - -
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H1 |92 |64 |VCL B B - B N B R B B B R B B R R N B N R B R
H2 |93 |- E - P605 |D11[ [DQ11 |- E GTIOC |- B B E B B E E E B E E B E
A11/ 8A
D11]
G4 (94 |- - - P604 |D12[ IDQ12 |- - GTIOC |- - - - - - - - - - - - - -
A12/ 8B
D12]
H3 (95 |- - - P603 (D13[ [DQ13 |- - GTIOC |- - - CTS9 R |- - - - - - - - - -
A13/ 7A TS9/SS9
D13]
J1 |96 (65 |- - P602 |EBC [SDCL |- - GTIOC |- - - TXD9 - - - - - - - - - -
LK |K 7B
J2 |97 (66 |- - P601 |WR/ |DQMO |- - GTIOC |- - - [RXD9 - - - - - - - - - -
WRO0 B6A
H4 (98 |67 |CLKOUT|- P600 |RD |- - - GTIOC |- - - SCK9 - - - - - - - - - -
/CACRE 6B
F
K2 |99 |- VCC B B B B = B B B B B = B B = B = B = B B =
K1 [100 |- VSS B B B B E E E B B B E B B E E E B E E B E
J3 101 |68 |- KRO07 |P107 |DO7[ |DQO7 [AGTOAO |- GTIOC |- - CTS8_R |- - - - - - - - - - -
A07/ 8A TS8/SS8
D07]
K3 (102 |69 |- KRO06 |P106 |D06[ |DQ06 (AGTOBO |- GTIOC |- - SCK8 - - SSLA3 |- - - - - - - -
A06/ 8B A
DO6]
J4 103 |70 |- IRQO/ [P105 [DO5[ |DQO5 |- GTETRGA |GTIOC |- N TXD8/M |- N SSLA2 |- - - N - - N -
KR05 A05/ 1A 0OslI8/Sb _A
DOS5) A8
L3 104 |71 - IRQ1/ [P104 (D04[ [DQO4 |- GTETRGB |GTIOC |- - RXD8/MI |- - SSLA1 |- - - - - - - -
KR04 A04/ 1B S08/SC _A
D04] L8
L1 105 |72 |- KRO03 |P103 |DO3[ |DQO3 |- GTOWUP |GTIOC |- CTX0 |CTSO_R |- - SSLAO |- - - - - - - -
A03/ 2A_A TS0/SS0 A
D03]
M1 (106 |73 |- KRO02 |P102 |D02[ |DQ02 [AGTOO |GTOWLO |GTIOC |- CRX0 |SCKO - - RSPC |- - - - ADTRG |- - -
A02/ 2B_A KA_A 0
D02]
M2 (107 |74 |- IRQ1/ [P101 [DO1[ |DQO1 |AGTEEO [GTETRGB [GTIOC |- N TXDO/M |CTS1_R [SDA1 [MOSIA|- - - N - - N -
KRO1 A01/ 5A OSI0/SD |TS1/S81|_B A
DO1] A0
N1 108 |75 |- IRQ2/ [P100 (DOO[ [DQOO |AGTIO0 [GTETRGA [GTIOC |- - RXDO/MI[SCK1 SCL1 |MISOA|- - - - - - - -
KR0OO A00/ 5B S00/sC _B _A
DOO0] Lo
2 [109 |- R - P800 [D14[ [DQ14 |- R R B B - R - - N R N - N R - N
A14/
D14]
N2 [110 |- E B P801 |D15[ [DQ15 |- E E E E B E B B E E E B E E B E
A15/
D15)
N3 111 |- VCC B B B B E B B B B B E B B E B E B E B B E
M3 112 |- VSS B B B B B B B B B B B B B B B N B N B B B
Ka 113 (76 | - P500 - |- AGTOAO |GTIU GTIOC |- [USB_ [ - - QsPC |- - - SD1CL [ANO16 |[IVREFO |- -
1A VBUS LK K_A
EN
M4 (114 |77 |- IRQ11 [P501 |- - AGTOBO [GTIV GTIOC |- USB_ |- TXD5/M |- QSsL |- - - SD1CM|AN116 |IVREF1 |- -
11B OVRC 0SI5/SD D_A
URA A5
4 [115 [718 |- IRQ12[P502 |- B = GTIW GTIOC |- USB_ |- RXD5/MI|- Qo0 |- B = SD1DA [ANO17 |IVCMPO |- =
12A OVRC SO5/SC TO_A
URB L5
K5 |16 |79 |- R P503 |- R R GTETRGC [GTIOC |- USB_ |CTS6_R [SCK5 |- Qio1 |- B = SD1DA [AN117 |- B =
12B EXICE(TS6/SS6 T1_A
N
5 |17 |80 |- - P504 |ALE |- - GTETRGD |GTIOC |- USB_I|SCK6 |CTS5_R |- Qo2 |- - - SD1DA [ANO18 |- - -
13A D TS5/SS5 T2_A
K6 |18 |- - IRQ14 |P505 |- - - B GTIOC |- - RXD6/MI|- - Qo3 |- - - SD1DA [ANT18 |- - -
13B S06/SC T3_A
L6
6 |19 |- = IRQ15 [P506 |- B = B B B B TXD6/M |- B B = B = SD1CD |[ANO19 |- B B
0sSI6/SD
A6
N4 (120 |81 - - P508 |- - - - - - - SCK6é SCK5 - - - - - SD1DA |AN020 |- - -
T3_A
N5 [121 |82 |vCC B B B B E B B B B B E B B E B E B E B B E
M5 [122 |83 |VSS B B B B - B B B B B N B B B B - B - B B B
M6 (123 |84 |- IRQ13 [P015 |- - - - - - - - - - - - - - - AN006/ |DA1/ - -
AN106 |IVCMP1
N6 |124 [85 |- B P014 |- B E E E B B B E B B E E E B ANOO5/ [DAO/ |- E
AN105 |IVREF3
M7 |125 |86 |VREFL |- B B B E B B B B B E B B E B E B E B B E
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S5D5 Datasheet

2. Electrical Characteristics

Table 2.2 Recommended operating conditions

Item Symbol Value Min Typ Max Unit

Power supply voltages VCC When USB/SDRAM is not used | 2.7 - 3.6 \Y

When USB/SDRAM is used 3.0 - 3.6 \Y

VSS - 0 - \

USB power supply voltages VCC_USB - VCC - \%

VSS_USB - 0 - \Y

VBATT power supply voltage VBATT 1.8 - 3.6 \%

Analog power supply voltages | AVCCO0*! - VCC - \%

AVSS0 - 0 - \Y

Note 1. Connect AVCCO to VCC. When the A/D converter, the D/A converter, or the comparator are not in use, do not leave the
AVCCO0, VREFH/VREFHO0, AVSSO0, and VREFL/VREFLO pins open. Connect the AVCCO and VREFH/VREFHO pins to VCC,
and the AVSS0 and VREFL/VREFLO pins to VSS, respectively.

2.2 DC Characteristics

2.2.1 T;/T, Definition

Table 2.3 DC characteristics

Conditions: Products with operating temperature (T,) —40 to +105°C.

Item Symbol Typ Max Unit Test conditions
Permissible junction temperature T; - 125 °C High-speed mode
1051 Low-speed mode
Subosc-speed mode

Note: Make sure that T; = T, + 6ja x total power consumption (W),
where total power consumption = (VCC — V) % Zlgy + Vg X Zlg + Igcmax x VCC.

Note 1. The upper limit of operating temperature is 85°C or 105°C, depending on the product. For details, see section 1.3, Part
Numbering. If the part number shows the operation temperature to 85°C, then Tj max is 105°C, otherwise, it is 125°C.

222 /O Vi, Vi

Table 2.4 110 Vi, ViL (1 of 2)

Item Symbol | Min Typ | Max Unit
Input voltage Peripheral | EXTAL(external clock input), WAIT, SPI (except | V|4 VCC x 0.8 - - \%
(except for function RSPCK) v - ~ VCC x 0.2
Schmitt trigger | pin L i
input pins) D00 to D15, DQO00 to DQ15 VIH VCC x 0.7 - -
Vi - - VCC x 0.3
ETHERC ViH 23 - -
V||_ - - VCC x 0.2
IIC (SMBus)*1 ViH 2.1 - -
Vi - - 0.8
IIC (SMBus)*2 ViH 21 - VCC + 3.6
(max 5.8)
Vi - - 0.8
Schmitt trigger | Peripheral | IIC (except for SMBus)*1 ViH VCC x 0.7 - - \%
input voltage Luirr]]ctlon ViL N B VCC %03
AVt VCC x0.05 | - -
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Table 2.12 Operation frequency value in Subosc-speed mode

Item Symbol | Min Typ Max Unit
Operation frequency System clock (ICLK)*2 f 294 - 36.1 kHz

Peripheral module clock (PCLKA)*2 - - 36.1

Peripheral module clock (PCLKB)*2 - - 36.1

Peripheral module clock (PCLKC)*2,*3 - - 36.1

Peripheral module clock (PCLKD)*2 - - 36.1

Flash interface clock (FCLK)*1, *2 294 - 36.1

External bus clock (BCLK)*2 - - 36.1

EBCLK pin output - - 36.1

Note 1. Programming or erasing the flash memory is disabled in Subosc-speed mode.
Note 2. See section 9, Clock Generation Circuit in User’s Manual for the relationship between the ICLK, PCLKA, PCLKB, PCLKC,

PCLKD, FCLK, and BCLK frequencies.
Note 3. The ADC12 cannot be used.

2.3.2 Clock Timing

Table 2.13 Clock timing except for sub-clock oscillator (1 of 2)

Item Symbol Min Typ Max Unit Test conditions

EBCLK pin output cycle time taeyc 16.6 - - ns Figure 2.7

EBCLK pin output high pulse width teH 3.3 - - ns

EBCLK pin output low pulse width teL 3.3 - - ns

EBCLK pin output rise time ter - - 5.0 ns

EBCLK pin output fall time tes - - 5.0 ns

SDCLK pin output cycle time tspeye 8.33 - - ns

SDCLK pin output high pulse width tcH 1.0 - - ns

SDCLK pin output low pulse width teL 1.0 - - ns

SDCLK pin output rise time ter - - 3.0 ns

SDCLK pin output fall time ter - - 3.0 ns

EXTAL external clock input cycle time tExeye 41.66 - - ns Figure 2.8

EXTAL external clock input high pulse width texH 15.83 - - ns

EXTAL external clock input low pulse width texL 15.83 - - ns

EXTAL external clock rise time texr - - 5.0 ns

EXTAL external clock fall time texs - - 5.0 ns

Main clock oscillator frequency fvAIN 8 - 24 MHz -

Main clock oscillation stabilization wait time twainoscwT | - - -1 ms Figure 2.9

(crystal) *1

LOCO clock oscillation frequency fLoco 29.4912 | 32.768 | 36.0448 | kHz -

LOCO clock oscillation stabilization wait time tLocowT - - 60.4 us Figure 2.10

ILOCO clock oscillation frequency fiLoco 13.5 15 16.5 kHz -

MOCO clock oscillation frequency Fmoco 6.8 8 9.2 MHz -

MOCO clock oscillation stabilization wait time tmMocowT - - 15.0 us -
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Oscillator | |

Deep Software Standby

IRQ

Uy

£

£«

2

A »

reset

(low is valid)

Internal reset

£

(low is valid)

<

»

£

Deep Software Standby mode

tosey

»

Reset exception handling start

<+— tpseywr

Figure 2.16

Deep Software Standby mode cancellation timing

ICLK(except DTC, SRAM)

ICLK(to DTC, SRAM)

osailator [ []
I
I

PCLK

IRQ

., Uy

”

£

N

£

n

L

P2

>

Software Standby mode

< >

tsnz

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

Snooze mode

Figure 2.17 Recovery timing from Software Standby mode to Snooze mode
2.3.5 NMI and IRQ Noise Filter
Table 2.17 NMI and IRQ noise filter
Item Symbol | Min Typ Max Unit Test conditions
NMI pulse width | tyviw 200 - - ns NMI digital filter disabled tpeyc X 2<200 ns
tPcyc x 2*1 - - tPcyc x 2>200ns
200 - - NMI digital filter enabled tnmick X 3 <200 ns
tnmick X 3.5*2 - - tumick X 3 > 200 ns
IRQ pulse width | tirqw 200 - - ns IRQ digital filter disabled tpeye X 2<200 ns
tPcyc x 2*1 - - tPcyc x 2>200 ns
200 - - IRQ digital filter enabled tirack X 3<200 ns
thQCK x 3.5*3 - - thQCK x 3>200 ns
Note: 200 ns minimum in Software Standby mode.
Note 1. tpeyc indicates the PCLKB cycle.
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——— Address cycle . Data cycle ]
1
Ta1 Ta1 Tan i
Twi Twz Tws Twa Tws Tend Tat Th2 Ths
o £\ O\ O\
tao

Address bus

1
k= tap : tap k! twop
Address bus/
| \

data bus ‘

taLeo L~ taLep
Address latch ‘}7#
(ALE)
twrp twrp
Data write 1 i ‘_" AJ/
(WRm) \1\ ‘
l— tcsp
Chip select ‘_" tes
(CSn) ‘#
Figure 2.21 Address/data multiplexed bus write access timing
R01DS0317EU0110 Rev.1.10 RENESAS Page 43 of 100

Jul 5, 2017



S5D5 Datasheet

2. Electrical Characteristics

CSRWAIT: 2

Twez

Tend

CSROFF: 2

Tn2

EBCLK _]

Byte strobe mode

> tAD

S

C

1-write strobe mode

Common to both byte strobe mode
and 1-write strobe mode

tacp

B

> tsc

<> tCSD

[ — tCSD

trsp

trsp

tap

tap

tros

D15 to DOO (read)

troH

Figure 2.22

External bus timing for normal read cycle with bus clock synchronized
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CSWWAIT: 2
WRON: 1
WDON: 1*1
CSWOFF: 2
CSON:0 WDOFF: 1*1
Twi Twe Tena T Th2
EBCLK _][_\_][_\\_][ \_’l \_][_\_]
Byte strobe mode
e tap > tap
A20 to A0O
1-write strobe mode
e tap l«—» tap
A20 to A01
> tscp > tacp
BC1, BCO
Common to both byte strobe mode
and 1-write strobe mode
|| tCSD €| tCSD
CS7 to CSO
tWRD tWRD
>
WR1, WRO, WR (write)
twop
< > ‘_j twon
D15 to DOO (write) 4
Note 1. Always specify WDON and WDOFF as at least one EBCLK cycle.

Figure 2.23 External bus timing for normal write cycle with bus clock synchronized
RO1DS0317EU0110 Rev.1.10 RENESAS Page 45 of 100

Jul 5, 2017



S5D5 Datasheet 2. Electrical Characteristics

SDRAM command Ts (RFA) (RFS) (RFX) (RFA)
SDCLK —F\JF\‘IFSSJF\‘F\JFSS‘F\JF\JFSS‘]F\JF\JFU_
tap2 tap2
] /L Ifi i
A15 to A0O A\ \ \
] N N I
taD2 taD2
| [ L /L
AP \ ) )
Y/l Y/ 1!
tespz [tespe tcspz tcspz tespz [tespz [tespz
oo T DT
trasD [trasD trasD " trasD trasD [trasD |trasD
ve TRl DA
teasp [tcaso :EASD " 3ASD tcasp [tcasp [tcasp
o I R
/]
([ e (( ((
we ) ) )
teken tckeo
t - ([
CKE \ *_ )
tbamp I toamp
] i / L
oM _| \ \ )
i i /I
DQ15 to DQOO ()() S ()() ()()
Note 1. Address pins are for output of the precharge-select command (Precharge-sel) for the SDRAM.

Figure 2.30 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
I/0 ports Input data pulse width tPrRwW 1.5 - treyc Figure 2.31
POEG POEG input trigger pulse width troew | 3 - tpeye Figure 2.32
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Note 1.
Note 2.

2.3.10

Table 2.22

tpeeyc: PCLKB cycle.
tcac: CAC count clock source cycle.

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.

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
SCI Input clock cycle Asynchronous | tseyc 4 - tpeye Figure 2.40
Clock 6 -
synchronous
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr - ns
Input clock fall time tscks - 5 ns
Output clock cycle Asynchronous | tgeyc - tpeyc
Clock -
synchronous
Output clock pulse width tsckw 0.4 0.6 tseyc
Output clock rise time tsckr - ns
Output clock fall time tscks - 5 ns
Transmit data delay Clock trxp - 25 ns Figure 2.41
synchronous
Receive data setup time Clock trxs 15 - ns
synchronous
Receive data hold time Clock tRXH 5 - ns
synchronous
Note 1. tpeyc: PCLKA cycle.
tsckw tscwr tsox
SCKn f ’\ /‘ \
(n=0t09) | / \
tScyc "
Figure 2.40 SCK clock input/output timing
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SSn \ y 3
input - « 7_/ \
’ tLeaD N tLac
SCKn £ y ™\
CKPOL =0 ;
input ——
SCKn —T
CKPOL = 1 N /—\_5 7 \
input N
tsa ton top tReL
<«—> >

{C
MISOn R 4 r NV
output MSB OUT §< DATA | wsBout MSB IN MSB OUT

>y =

tsu ty tor, tor
MOSin d MSBIN D DATA LSBIN { mMsBIN
input \
(n=0t09)
Figure 2.45 SCI simple SPI mode timing for slave when CKPH = 1
tro
Ssn \ ZL :
input X « E \
B tLeap ? tiac
s N /
KPOL = 1 4
input 7 N
SCKn \ Z_
CKPOL =0 \ \
input \—7 N
tsa ton top treL

y 5 \ i
MISOn LSB OUT
output (Last data) MSB OUT >$ . DATA 7& LSB OUT MSB OUT

P2
tsu tH tDr Df

MOSin MSBIN DATA LSBIN MSB IN
input
(n=0t09)

Figure 2.46 SCI simple SPI mode timing for slave when CKPH =0

Table 2.24 SCI timing (3) (1 of 2)
Conditions: Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Item Symbol Min Max Unit Test conditions
Simple IIC SDA input rise time tsr - 1000 ns Figure 2.47
(Standard mode) SDA input fall time tst - 300 ns

SDA input spike pulse removal time tsp 0 4 * Yiceye ns

Data input setup time tspas 250 - ns

Data input hold time tspaH 0 - ns

SCL, SDA capacitive load Cp! - 400 pF
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2.3.11 SPI Timing
Table 2.25 SPI timing
Conditions:

For RSPCKA and RSPCKB pins, high drive output is selected with 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.

Item Symbol | Min Max Unit*! | Test conditions*2
SPI RSPCK clock cycle Master tspeyc 2 (PCLKA <60 MHz) | 4096 tpeyc | Figure 2.48
4 (PCLKA > 60 MHz) C =30pF
Slave 4 4096
RSPCK clock hlgh Master tSPCKWH (tSPcyc - tSPCKR - - ns
pulse width tspckF) /2 -3
Slave 2 * tpeye -
RSPCK clock low pulse | Master tspekwL | (tspeye — tspckr — - ns
width tSPCKF) /2-3
Slave 2 x tpgye -
RSPCK clock rise and | Master tspckr - 5 ns
fall time Slave tspckf B 1 us
Data input setup time Master tsu 4 - ns Figure 2.49 to
Figure 2.54
Slave 5 C = 30 pF
Data input hold time Master thE 0 - ns
(PCLKA division ratio
set to 1/2)
Master th tpeyc -
(PCLKA division ratio
set to a value other
than 1/2)
Slave ty 20 -
SSL setup time Master t eAD N % tgpgy - 10%3 N x ns
tSPcyc +
1003
Slave 6 X tpeyc - ns
SSL hold time Master tLac N x tgpgyc - 10 *4 N x ns
tSPcyc +
100*4
Slave 6 X tpeyc - ns
Data output delay Master top - 6.3 ns
Slave - 20
Data output hold time Master ton 0 - ns
Slave 0 -
Successive Master tro tspeyc + 2 % tpeyc 8 x ns
transmission delay tspeyc +
2x tPcyc
Slave 6 * tpeyc
MOSI and MISO rise Output tor, tor - 5 ns
and fall time
Input - 1 us
SSL rise and fall time | Output tssir, - 5 ns
Input tssif - 1 us
Slave access time tsa - 2 Xtpeye | NS Figure 2.53 and
+28 Figure 2.54
Slave output release time trEL - 2 X tpeye C = 30pF
+28
Note 1. tpeyct PCLKA cycle.
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SPI tro
SSLn0 to 56 I -
SSLn3 X X
output < 1K 1K

tLean _ tae > e

—s A e tssir, tssi
RSPCKn T
CPOL =0 £ \ 4 L /
output
RSPCKn — /—_S ’_/—\_/é \
CPOL =1 4
output \— N
tsu tue ty
] < >
MISOn ~ /
input MSB IN 5‘< DATA LSBIN { MSB IN
tOH ‘tg‘ tDr, th
MOSIn ”
output MSB OUT y DATA X LSB OUT _Z_ IDLE XMSB ouT
7

n=AorB

Figure 2.52 RSPI timing for master when CPHA = 1 and the bit rate is set to PCLKA/2

SPI ;
TD
SSLn0 \ a 3
inpu{1 L < 7'/ \
| teao ? tiac
RSPCKn 4 b ™\
S 7 \—/—5

%SL o | /
RSPCKn _—'\
CPOL = 1 \
input '—/—\_58—/

tsa fon :22 treL
L\;Aultsp(atn MSB OUT )§< DATA >§: LSB OUT :Zf MSB IN MSB OUT

tsu tH tDr, Df
vosn { wsew ) :>_<: (s
n=AorB
Figure 2.53 SPI timing for slave when CPHA =0
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For the SD/MMC Host interface, the AC portion of the electrical characteristics is measured for each group.

/)

TspopLy(min)
-

Tspeve

Tsowt TspwH
SDnCLK /
(output) Ts TsoLn

PHLY Topoppy(max)
SDnCMD/SDnDATm
(output)
Tsois Tsom

SDnCMD/SDnDATm
(input)

n=0,1,m=0to7

Figure 2.63

2.3.16

Table 2.31

SD/MMC Host Interface signal timing

ETHERC Timing

ETHERC timing

Conditions: ETHERC (RMII): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register for the following pins:
ETO_MDC, ETO_MDIO.
For other pins, high drive output is selected in the Port Drive Capability bit in the PmnPFS register.

ETHERC (MIl): Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Test
Item Symbol | Min Max Unit | conditions*3
ETHERC REF50CKO cycle time Tek 20 - ns Figure 2.64 to
(RMi) REF50CKO frequency, typical 50 MHz ; ; 50 + 100 ppm | MHz | 19ure 2.67
REF50CKO duty - 35 65 %
REF50CKO rise/fall time Tekriokf | 0.5 3.5 ns
RMII_xxxx*1 output delay Teo 25 12.0 ns
RMII_xxxx*2 setup time Tsu 3 - ns
RMII_xxxx*2 hold time Th 1 - ns
RMII_xxxx*1. *2 rise/fall time T/T¢ 0.5 4 ns
ETO_WOL output delay twoLd 1 235 ns Figure 2.68
ETHERC ETO_TX_CLK cycle time treye 40 - ns -
(M) ETO_TX_EN output delay treEnd 1 20 ns Figure 2.69
ETO_ETXDO to ET_ETXD3 output delay tmMTDd 1 20 ns
ETO_CRS setup time tcrss 10 - ns
ETO_CRS hold time tcrsh 10 - ns
ETO_COL setup time tcoLs 10 - ns Figure 2.70
ETO_COL hold time tcoLn 10 - ns
ETO_RX_CLK cycle time trReye 40 - ns -
ETO_RX_DV setup time trRDVs 10 - ns Figure 2.71
ETO_RX_DV hold time trRDVh 10 - ns
ETO_ERXDO to ET_ERXD3 setup time tMRDs 10 - ns
ETO_ERXDO to ET_ERXD3 hold time tvRrDR 10 - ns
ETO_RX_ER setup time tRERS 10 - ns Figure 2.72
ETO_RX_ER hold time tRESH 10 - ns
ETO_WOL output delay twoLd 1 23.5 ns Figure 2.73
Note 1.  RMII_TXD_EN, RMII_TXD1, RMII_TXDO.
Note 2. RMII_CRS_DV, RMII_RXD1, RMII_RXDO, RMII_RX_ER.
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« Suspension during programming

FCU command X Program >< >< Suspend
tspp

Programming puse

« Suspension during erasure in suspend priority mode

FCU command X  Erase >< >< Suspend >< Resume >< >< Suspend
tSESD1 tSESDZ
FSTATRO.FRDY \ Not Ready

Not Ready

/ \

« Suspension during erasure in erasure priority mode

FCU command X Erase >< >< Suspend
tseeo
FSTATRO.FRDY \ Not Ready

/ \

« Forced Stop

FACI command X Forced Stop >

FSTATR.FRDY Not Ready

Figure 2.88 Suspension and forced stop timing for flash memory programming and erasure
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Table 2.48 Boundary scan characteristics (2 of 2)
Test
Item Symbol Min Typ Max Unit conditions
TMS setup time trmss 20 - - ns Figure 2.90
TMS hold time trmsH 20 - - ns
TDI setup time trois 20 - - ns
TDI hold time troIH 20 - - ns
TDO data delay troob - - 40 ns
Boundary scan circuit startup time*? TgssTuP tRESWP - - - Figure 2.91

Note 1. Boundary scan does not function until the power-on reset becomes negative.
P tTCKcyc N|
trekn
TCK /
Figure 2.89 Boundary scan TCK timing
trmss trmshH
[
T™MS >4§
tTDIS tTDIH
[
TDI >4§
tTDOD
TDO ;
Figure 2.90 Boundary scan input/output timing
VCC 7
RES
) tesstup - Boundary scan -
(= treswp) execute
Figure 2.91 Boundary scan circuit startup timing
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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-TFLGA145-7x7-050 | PTLGO145KA-A | 145F0G | o1g |
by
> S ® Bl Gls[]
B A Zp @
| ‘ —-—: T*‘
\ N @@@é@@é@@@@@@~@
| vl OO0 000000006
L| 0000000000000
‘ x| 0000000000000
| J| 0000 0000
H| 0000 0000 |
w4 -—— —t+ 160606 - -0-000
Fl 0000 0000
‘ E| 00000 0000
| 000000000000
‘ | 0000000000000
5| 0000000000000
; A @@oooo@oooooaw*
T I T Dimension in Millimeters
x4 E 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol -
=0 b o hom | Max
(Laser mark)
E — 7.0 —
v — | — ] 015
w — | — | 0.20
A — | — | 1.05
e [ — o5 [ —
b 0.21 | 0.25 | 0.29
b, 0.29 | 0.34 | 0.39
X — | — ] 0.08
y | — [ — o008
Z, | — o5 [ —
z. | — o5 [ —
Figure 1.1 145-pin LGA
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