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S124 Datasheet 1. Overview

1.7 Pin Lists

Pin number Timers Communication Interfaces Analogs HMI
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3 3 <] S 3 200 2 < o] (o] o E @ 2 & < 3 o =
1 1 1 1 Cc2 CACREF_| P400 |AGTIO1_ GTIOC6A SCKO0_B/ | SCLO_A TS20 IRQO
c D _A SCK1_B
2 2 2 - - P401 GTETRG | GTIOC6B CTX0_B |CTSO_RT| SDAO_A TS19 IRQ5
AB A S0_B/
SS0_B/
TXD1_B/
MOSI1_B/
SDA1_B
3 B B B B P402 CRX0_B | RXD1_B/ TS18 IRQ4
MISO1_B/
SCL1_B
4 B B B B P403 GTIOC3A CTS1_RT TS17
B S1_B/
SS1_B
5 3 3 2 A1 VCL
6 4 4 3 B1 XCIN P215
7 5 5 4 c1 XcouTt P214
8 6 6 5 D1 VSs
9 7 7 6 D3 XTAL P213 GTETRG TXD1_A/ IRQ2
AD MOSIH_A/
SDA1_A
10 8 8 7 D2 EXTAL P212 AGTEE1 | GTETRG RXD1_A/ IRQ3
B D MISO1_A/
SCL1_A
11 9 9 8 E1 VvCC
12 B B B B P411 | AGTOA1 | GTOVUP | GTIOC6A TXDO_B/ MOSIA_B TS07 IRQ4
B B MOSIO_B/
SDAO_B
13 - - - - P410 AGTOB1 [ GTOVLO [ GTIOC6B RXDO0_B/ MISOA_B TS06 IRQ5
_B _B MISO0_B/
SCLO_B
14 10 10 - - P409 GTOWUP | GTIOC5A TXD9_A/ TS05 IRQ6
B B MOSI9_A/
SDA9_A
15 1" 1 9 - P408 GTOWLO | GTIOCSB RXD9_A/ TS04 IRQ7
B B MISO9_A/
SCL9_A
16 12 12 10 E2 P407 RTCOUT |USB_VBU|CTSO_RT| SDAO_B | SSLB3_A |ADTRGO_ TS03
S S0_D/ B
SS0_D
17 13 13 " F1 VSS_USB
18 14 14 12 F2 USB_DM
19 15 15 13 F3 USB_DP
20 16 16 14 Fa VCC_Us
B
21 17 17 15 F5 VCC_Us
B_LDO
22 18 18 - - P206 GTIU_A RXDO_D/ | SDA1_A |SSLB1_A TS01 IRQO
MISO0_D/
SCLO_D
23 B - B B CLKOUT_| P205 | AGTO1 | GTIV_A |GTIOC4A TXDO_D/ | SCL1_A |SSLBO_A TSCAP_A| IRQ1
A B MOSI0_D/
SDAO_D/
CTS9_RT
S9_A/
SS9_A
24 B B B B CACREF_| P204 |AGTIOT_| GTIW_A |GTIOC4B SCKO_D/ | SCLO_B |RSPCKB_ TS00
A A B SCK9_A A
25 19 19 16 E3 RES
26 20 20 17 E4 MD P201
27 21 21 18 ES5 P200 NMI
28 - - - - P304 GTIOC1A
B
29 B B B B P303 GTIOC1B TS02
B
30 22 22 - - P302 GTOUUP | GTIOC4A SSLB3_B TS08 IRQ5
‘A A
31 23 23 19 - P301 GTOULO [ GTIOC4B SSLB2_B TS09 IRQ6
A A
32 24 24 20 F6 SWCLK P300 GTOUUP [ GTIOCOA SSLB1_B
_C _A
33 25 25 21 E6 SWDIO P108 GTOULO | GTIOC0B CTS9_RT SSLBO_B
e _A S9_B/
SS9 B
34 26 26 22 D4 CLKOUT_| P109 GTOVUP [ GTIOC1A CTX0_A | TXD9_B/ MOSIB_B TsS10
B ‘A A MOSI9_B/
SDA9_B
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S124 Datasheet 1. Overview

Pin number Timers Communication Interfaces Analogs HMI
(4] o
b3 - w i}
H s o z
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o a 3 3 @ o X 9 | w b b = £
5 5 £ £ s |822| o 5 & & 2 8 5 z 3 2 2 2
3 3 g <} S 200 2 4 o] o & E @ 2 & < a o £
35 27 27 23 D5 P110 GTOVLO | GTIOC1B CRXO0_A |CTSO_RT MISOB_B VCOUT | 151 IRQ3
_ A S0_C/
SS0_C/
RXD9_B/
MISO9_B/
SCL9_B
36 28 28 24 D6 P11 GTIOC3A SCKO_C/ RSPCKB_ TS12 IRQ4
A SCK9_B B
37 29 29 25 C6 P12 GTIOC3B TXDO_C/ TSCAP_C
A MOSI0_C/
SDA0_C
38 - - - - P113
39 30 30 - - VCC
20 31 31 - - VSS
] N . B N P107 GTIOCOA KRO7
B
42 - - - - P106 GTIOCOB SSLA3_A KRO6
B
43 - - - - P105 GTETRG SSLA2_A KRO5/
AC IRQO
24 32 32 26 - P104 GTETRG RXDO_C/ SSLAT_A TS13 KR04/
BB MISO0_C/ IRQ1
SCL0_C
45 33 33 27 C3 P103 GTOWUP | GTIOC2A CTX0_C |CTSO_RT SSLAO_A| ANO19 |CMPREF | Ts14 KRO3
A A SO0_A/ 1
SSO_A
46 34 34 28 ] P102 | AGTOO |GTOWLO|GTIOC2B CRX0_C | SCKO_A RSPCKA_| AN020/ | CMPIN1 | TS15 KRO02
_A _A A ADTRGO_
A
47 35 35 29 C5 P101 | AGTEEO | GTETRG | GTIOC5A TXDO_A/ | SDAT_B [MOSIA_A| ANO21 | CMPREF| 71516 KRO1/
BA A MOSI0_A/ 0 IRQ1
SDAO_A/
CTS1_RT
S1_A/
SS1_A
48 36 36 30 B6 P100 |AGTIOO_| GTETRG | GTIOC5B RXDO_A/ | SCL1_B [MISOA_A| AN022 | CMPINO | T1S26 KROO/
A AA A MISO0_A/ IRQ2
SCLO_A/
SCK1_A
49 37 37 - - P500 | AGTOAO | GTIU_B |GTIOC2A ANO16 TS27
B
50 - - - - P501 | AGTOBO | GTIV_B |GTIOC2B ANOT7
B
51 - - - - P502 GTIW_B | GTIOC3B ANO18
B
52 38 38 31 A6 P015 ANOT0 TS28 IRQ7
53 39 39 32 A5 P014 AN009 DAO
54 40 40 33 B5 P013 AN008
55 41 41 34 B4 P012 AN007
56 42 42 35 A4 AVCCO
57 43 43 36 A3 AVSS0
58 44 44 37 B3 VREFLO | PO11 AN006 TS31
59 45 45 38 A2 VREFHO [ P010 AN005 TS30
60 - - - - P004 AN004 TS25 IRQ3
61 - - - - P003 AN003 TS24
62 46 46 - - P002 AN002 TS23 IRQ2
63 47 47 39 - POO1 ANOOT TS22 IRQ7
64 48 48 20 B2 P000 AN00O TS21 IRQ6
Note:  Several pin names have the added suffix of _A, _B, _C, and _D. The suffix can be ignored when assigning
functionality.
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S124 Datasheet

2. Electrical Characteristics

Table 2.2 Recommended operating conditions

Parameter

Symbol

Value

Min

Typ

Max

Unit

Power supply voltages

VCC*. "2

When USBFS is not
used

1.6

5.5

When USBFS is used
USB Regulator
Disable

VCC_USB

3.6

When USBFS is used
USB Regulator
Enable

VCC_USB
_LDO

5.5

VSS

USB power supply voltages

VCC_USB

When USBFS is not
used

VvCC

When USBFS is used
USB Regulator
Disable

(Input)

3.3

VCC_USB_LDO

When USBFS is not
used

VvCC

When USBFS is used
USB Regulator
Enable

When USBFS is used
USB Regulator
Disable

VvCC

VSS_USB

Analog power supply voltages

AVCCO0™. "2

AVSS0

VREFHO

When used as

VREFLO

ADC14 Reference

I <[ <[ <<

Note 1. Use AVCCO and VCC under the following conditions:
AVCCO and VCC can be set individually within the operating range when VCC 22.2 V and AVCC022.2V
AVCCO0 =VCC when VCC <2.2V or AVCC0<2.2V.
Note 2. When powering on the VCC and AVCCO pins, power them on at the same time or the VCC pin first and then the

AVCCO pin.

R01DS0264EU0130 Rev.1.30
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S124 Datasheet

2. Electrical Characteristics

2.2.5 I/O Pin Output Characteristics of Low Drive Capacity
lon/loL Vs Von/VoL
60
50
VCC=55V
40
30
20 VCC =33V
< 10 VCC =27V
E VCC=16V
30 —
3 10 VCC=16V /
= VCC =27V
20 TYcc-sav
-30
-40
=0 ™ cc=ssv
-60
0 1 2 3 4 5 6
VOH/VOL [V]
Figure 2.2 Von/VoL and lgy/lg, voltage characteristics at Ta = 25°C when low drive output is selected
(reference data)
lon/loL Vs Von/VoL
3
Ta=-40°C
2 Ta=25C
Ta=105°C
1
<
E
3 0
5
-1
Ta =105°C
-2 1a=20C
Ta =-40°C
-3
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
VOH/VOL [V]
Figure 2.3 Von/VoL and lgy/lg, temperature characteristics at VCC = 1.6 V when low drive output is selected

(reference data)
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S124 Datasheet 2. Electrical Characteristics

229 Operating and Standby Current
Table 2.11 Operating and standby current (1) (1 of 2)
Conditions: VCC = AVCC0=1.61t05.5V
Test
Parameter Symbol | Typ*? Max | Unit | Conditions
Supply High-speed Normal mode All peripheral clock ICLK = 32 MHz lec 3.6 - mA *7
current*? mode*2 disabled, while (1) code
executing from flash*5 ICLK =16 MHz 2.4 -
ICLK = 8 MHz 1.7 -
All peripheral clock ICLK = 32 MHz 5.6 -
disabled, CoreMark code
executing from flash*5 ICLK =16 MHz 35 -
ICLK = 8 MHz 24 -
All peripheral clock ICLK = 32 MHz 9.5 - *8
enabled, while (1) code -
executing from flash*5 ICLK =16 MHz 5.4 -
ICLK = 8 MHz 3.3 -
All peripheral clock ICLK = 32 MHz - 21.0
enabled, code executing
from flash*5
Sleep mode All peripheral clock ICLK = 32 MHz 1.5 - 7
isabled?*5
disabled ICLK = 16 MHz 11 -
ICLK = 8 MHz 0.9 -
All peripheral clock ICLK = 32 MHz 7.2 - *8
*5
enabled ICLK = 16 MHz 40 -
ICLK = 8 MHz 24 -
Increase during BGO operation*é 25 - -
Middle-speed | Normal mode All peripheral clock ICLK = 12 MHz lec 1.7 - mA 7
mode*2 disabled, while (1) code
executing from flash*5 ICLK = 8 MHz 1.5 -
All peripheral clock ICLK = 12 MHz 2.7 -
disabled, CoreMark code ~
executing from flash*® ICLK = 8 MHz 1.9 -
All peripheral clock ICLK = 12 MHz 3.9 - *8
enabled, while (1) code ~
executing from flash*5 ICLK =8 MHz 3.0 -
All peripheral clock ICLK = 12 MHz - 8.0
enabled, code executing
from flash*3
Sleep mode All peripheral clock ICLK = 12 MHz 0.8 - 7
’ 5
disabled ICLK = 8 MHz 08 -
All peripheral clock ICLK =12 MHz 2.9 - *8
*5
enabled ICLK = 8 MHz 22 -
Increase during BGO operation*6 25 - -
Low-speed Normal mode All peripheral clock ICLK =1 MHz lec 0.2 - mA 7
mode*3 disabled, while (1) code
executing from flash*3
All peripheral clock ICLK =1 MHz 0.3 -
disabled, CoreMark code
executing from flash*®
All peripheral clock ICLK =1 MHz 0.4 - *8
enabled, while (1) code
executing from flash*®
All peripheral clock ICLK =1 MHz - 2.0
enabled, code executing
from flash*3
Sleep mode All peripheral clock ICLK =1 MHz 0.2 - 7
disabled*s
All peripheral clock ICLK =1 MHz 0.3 - *8
enabled*5
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S124 Datasheet 2. Electrical Characteristics

2.2.10 VCC Rise and Fall Gradient and Ripple Frequency

Table 2.14 Rise and fall gradient characteristics
Conditions: VCC = AVCCO0=0t0o 5.5V

Parameter Symbol | Min Typ | Max | Unit | Test conditions
Power-on VCC Voltage monitor O reset disabled at startup SrvCC | 0.02 - 2 ms/V | -
rising gradient Voltage monitor 0 reset enabled at startup*?, *2 0.02 - -

SCI Boot mode*2 0.02 - 2

Note 1. When OFS1.LVDAS = 0.
Note 2. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of OFS1.LVDAS bit.

Table 2.15 Rising and falling gradient and ripple frequency characteristics

Conditions: VCC = AVCCO0=1.6t0 5.5V

The ripple voltage must meet the allowable ripple frequency f,cc) within the range between the VCC upper limit (5.5 V) and lower limit
(1.6 V).

When the VCC change exceeds VCC +10%, the allowable voltage change rising and falling gradient dt/dVCC must be met.

Parameter Symbol | Min Typ Max Unit Test conditions
Allowable ripple frequency fr (vee) - - 10 KHz Figure 2.24
Vr (vce) <VCC x0.2
- - 1 MHz Figure 2.24
Vi (vecy s VCC x 0.08
- - 10 MHz Figure 2.24
Vr (vee) <VCC x 0.06
Allowable voltage change rising and | dt/dVCC | 1.0 - - ms/V When VCC change exceeds VCC +10%
falling gradient

1/fvee)

VCC m Vivee)

Figure 2.24 Ripple waveform

R01DS0264EU0130 Rev.1.30 RENESAS Page 42 of 104
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S124 Datasheet 2. Electrical Characteristics

2.3 AC Characteristics

2.3.1 Frequency

Table 2.16 Operation frequency in high-speed operating mode
Conditions: VCC = AVCC0=2.41t0 55V

Parameter Symbol | Min Typ Max*5 Unit
Operation System clock (ICLK)*1, *2, *4 271055V f 0.032768 - 32 MHz
frequency 241027V 0.032768 | - 16
Peripheral module clock (PCLKB)*4 27t055V - - 32
24t02.7V - - 16
Peripheral module clock (PCLKD)*3, *4 | 2.7 t0 5.5 V - - 64
24t02.7V - - 16

Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory. When using ICLK 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 ICLK 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 PCLKD 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 8, Clock Generation Circuit in User's Manual for the relationship of frequencies between ICLK,
PCLKB, and PCLKD.

Note 5. The maximum value of operation frequency does not include internal oscillator errors. For details on the range of
guaranteed operation, see Table 2.21, Clock timing.

Table 2.17 Operation frequency in middle-speed mode
Conditions: VCC = AVCCO0=1.8t0 5.5V

Parameter Symbol | Min Typ Max*5 Unit
Operation System clock (ICLK)*1, *2, *4 27t055V f 0.032768 - 12 MHz
frequency 241027V 0.032768 | - 12
181024V 0.032768 - 8
Peripheral module clock (PCLKB)*4 27t055V - - 12
24t02.7V - - 12
1.8t024V - - 8
Peripheral module clock (PCLKD)*3. *4 | 2.7 t0 5.5V - - 12
24t02.7V - - 12
1.8t024V - - 8

Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory. When using ICLK 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 ICLK 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 PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 VV when the 14-bit A/D
converter is in use.

Note 4. See section 8, Clock Generation Circuit in User's Manual for the relationship of frequencies between ICLK,
PCLKB, and PCLKD.

Note 5. The maximum value of operation frequency does not include internal oscillator errors. For details on the range of
guaranteed operation, see Table 2.21, Clock timing.
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Table 2.18 Operation frequency in low-speed mode
Conditions: VCC = AVCC0=1.8t0 5.5V

Parameter Symbol | Min Typ Max*S Unit
Operation System clock (ICLK)*1, *2, *4 1.8t055V f 0.032768 - 1 MHz
frequency Peripheral module clock (PCLKB)* 1.8105.5V - - 1

Peripheral module clock (PCLKD)*3.*4 | 1.8t0 5.5V - - 1

Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory.

Note 2. The frequency accuracy of ICLK 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 PCLKD is 1 MHz when the A/D converter is in use.

Note 4. See section 8, Clock Generation Circuit in User's Manual for the relationship of frequencies between ICLK,
PCLKB, and PCLKD.

Note 5. The maximum value of operation frequency does not include internal oscillator errors. For details on the range of
guaranteed operation, see Table 2.21, Clock timing.

Table 2.19 Operation frequency in low-voltage mode
Conditions: VCC = AVCCO0=1.6t0 5.5V

Parameter Symbol | Min Typ Max*5 Unit
Operation System clock (ICLK)*1. *2, *4 16t055V f 0.032768 - 4 MHz
frequency Peripheral module clock (PCLKB)* 161055V - - 4

Peripheral module clock (PCLKD)*3.*4 | 1.6t05.5V - - 4

Note 1. The lower-limit frequency of ICLK is 1 MHz while programming or erasing the flash memory. When using ICLK 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 ICLK 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 PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 VV when the 14-bit A/D
converter is in use.

Note 4. See section 8, Clock Generation Circuit in User's Manual for the relationship of frequencies between ICLK,
PCLKB, and PCLKD.

Note 5. The maximum value of operation frequency does not include internal oscillator errors. For details on the range of
guaranteed operation, see Table 2.21, Clock timing.

Table 2.20 Operation frequency in Subosc-speed mode
Conditions: VCC = AVCCO0=1.8t0 5.5V

Parameter Symbol | Min Typ Max Unit
Operation System clock (ICLK)*1, *3 1.8to 5.5V f 27.8528 | 32.768 | 37.6832 kHz
frequency Peripheral module clock (PCLKB)*3 181055V - - 37.6832

Peripheral module clock (PCLKD)*2,*3 | 1.8t0 5.5V - - 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 8, Clock Generation Circuit in User's Manual for the relationship between ICLK, PCLKB, and PCLKD
frequencies.
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2. Electrical Characteristics

2.3.6 I/O Ports, POEG, GPT, AGT, KINT, and ADC14 Trigger Timing
Table 2.30 /0 Ports, POEG, GPT, AGT, KINT, and ADC14 trigger timing
Test

Parameter Symbol | Min Max Unit conditions

1/0 Ports Input data pulse width tPrRwW 1.5 - tpeyc Figure 2.35

POEG POEG input trigger pulse width tpoew | 3 - tpeyc Figure 2.36

GPT Input capture pulse width Single edge teticw | 1.5 - tPDeyc Figure 2.37
Dual edge 2.5 -

AGT AGTIO, AGTEE input cycle 27V<VCC<55V | tacyc*! | 250 - ns Figure 2.38
24V<VCC<27V 500 - ns
1.8V<sVCC<24V 1000 - ns
1.6VsVCC<18V 2000 - ns

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

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

AGTIO, AGTO, AGTOA, AGTOB | 27V <VCC<55V | tacyco | 62.5 - ns Figure 2.38

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

ADC14 14-bit A/D converter trigger input pulse width trrRew 1.5 - tpeyc Figure 2.39

KINT KRn (n = 00 to 07) pulse width tkr 250 - ns Figure 2.40

Note:  tPcyc: PCLKB cycle, tPDcyc: PCLKD cycle.

Note 1. Constraints on AGTIO input: tpeyc % 2 (tpeyc: PCLKB cycle) < tacyc.

Port %
I trrw il
Figure 2.35 1/0 ports input timing
POEG input trigger >a% jF<
< >
troew
Figure 2.36 POEG input trigger timing
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S124 Datasheet 2. Electrical Characteristics
Input capture >d% jF<
< >
teTicw
Figure 2.37 GPT input capture timing

AGTIO, AGTEE
(input)

<

tacyc

e—— tackwL

e tackwH —>

/N

tacvcz

AGTIO, AGTO,

AGTOA, AGTOB

(output)

|
Figure 2.38 AGT 1/O timing
ADTRGO * _Z
) trrow .

Figure 2.39 ADC14 trigger input timing
KROO to KRO7 *‘
—
[€ - >
Figure 2.40 Key interrupt input timing
2.3.7 CAC Timing
Table 2.31 CAC timing
Test
Parameter Symbol | Min Typ Max | Unit | conditions
CAC CACREF input pulse width | tppeyc < tcac*2 tcacReF | 45 * teac + 3 * thpeye ns -
tpgcyc > tcac*? 5 % toac + 6.5 X tpggyc ns
Note 1. tpgeyc: PCLKB cycle.
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. Electrical Characteristics

Table 2.33

SCI timing (2)

Conditions: VCC = AVCC0=16t0 55V

Parameter Symbol Min Max Unit*! | Test conditions
Simple | SCK clock cycle output (master) tspeye 4 65536 tpeye | Figure 243
SPI SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tsPckWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise and fall time 1.8V or above | tspckr, - 20 ns
1.6V or above fspoxi N 30
Data input setup Master | 2.7V or above | tgy 45 - ns Figure 2.44 to
time 5 4V or above 55 j Figure 2.47
1.8V or above 80 -
1.6V or above 110 -
Slave 2.7V or above 40 -
1.6V or above 45 -
Data input hold time | Master ty 33.3 - ns
Slave 40 -
SS input setup time tLEAD 1 - tspeyc
SS input hold time tLac 1 - tspeyc
Data output delay Master | 1.8V orabove | top - 40 ns
1.6V or above - 50
Slave 2.4V or above - 65
1.8V or above - 100
1.6V or above - 125
Data output hold Master | 2.7V or above | toq -10 - ns
time 2.4V or above -20 -
1.8V or above -30 -
1.6V or above —40 -
Slave -10 -
Data rise and fall Master | 1.8V orabove | tp, tpf - 20 ns
fime 1.6V or above - 30
Slave 1.8V or above - 20
1.6V or above - 30
Simple | Slave access time tsa - 6 tpeyc Figure 2.47
SP! Slave output release time tREL - 6 tpeyc
Note 1. tpgyc: PCLKB cycle
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Figure 2.45 SCI simple SPI mode timing (master, CKPH = 0)
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Figure 2.46 SCI simple SPI mode timing (slave, CKPH = 1)
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ViH A
SDAN
e 1 g
tSr —> tsf
—>| —tgp
T 4
SCLn J J \— v \J
pr! g+t -TT sr+! TTTTT p!
(n=0,1,9)
< tspan tspas
Note 1. S, P, and Srindicate the following: Test conditions:
S: Start condition Viw=VCCx0.7,V,.=VCC x 0.3
P: Stop condition VoL=0.6V, lo. =6 mA
Sr: Restart condition
Figure 2.48 SCI simple IIC mode timing
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tspckwH tspoxr tspoxs
RSPCKn
master select
output
>|
tspckwH tspoxe tspokr
RSPCKn
slave select input

n=AorB

Von=0.7 x VCC, Vo =0.3 x VCC, Vy=0.7 x VCC, V.= 0.3 x VCC

Figure 2.49 SPI clock timing

SSLnO to 55 N\ I N I
SSLn3 X X
output : (8 : v S v~
LEAD LAG >r—i€
— — tsstr, tssue
RSPCKn Z
CPOL=0 y
output
RSPCKn —33 /—\_‘
CPOL =1 \
output — ‘1—/
tsu ty
MISOn /
inout { mMsBIN ) DATA} LSBIN { MSB IN
tDr, th — tOH k—! tOD
=is 3 5
MOSI ™ wmssour DATA [ Lsour IDLE MSB OUT
output B A ] « »
)y
n=AorB

Figure 2.50 SPI timing (master, CPHA = 0) (bit rate: PCLKB division ratio is set to any value other than 1/2)
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Viu A
SDAO and SDA1 Vi 77 *( 7A
taur
‘ —> - | tstas —> s < tstos
\ T /A
SCLO and SCL1 / \ \/
px! s+ - T sr*! - p*!
tsr —> tspas
< tspan
Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition
Figure 2.56 12C bus interface input/output timing
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212

2.12.1

Flash Memory Characteristics

Code Flash Memory Characteristics

Table 2.56 Code flash characteristics (1)

Parameter Symbol Min Typ Max Unit Conditions
Reprogramming/erasure cycle*! Npec 1000 - - Times -
Data hold time | After 1000 times Npgc torp 20%2,*3 - - Year T, =+85°C

Note 1. The reprogram/erase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times

Note 2.

Note 3.

(n = 1,000), erasing can be performed n times for each block. For instance, when 4-byte programming is
performed 256 times for different addresses in 1-KB blocks, and then the entire block is erased, the reprogram/
erase cycle is counted as 1. However, programming the same address for several times as one erasure is not
enabled. (overwriting is prohibited.)

Characteristic when using the flash memory programmer and the self-programming library provided by Renesas
Electronics.

This result is obtained from reliability testing.

Table 2.57 Code flash characteristics (2)
High-speed operating mode
Conditions: VCC = AVCC0 =2.7t0 5.5V

ICLK =1 MHz ICLK = 32 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 4-byte tpg - 116 998 - 54 506 us
Erasure time 1-KB teqk - 9.03 287 - 5.67 222 ms
Blank check time 4-byte taca - - 56.8 - - 16.6 us

1-KB tscik | - - 1899 - - 140 us
Erase suspended time tsep - - 22.5 - - 10.7 us
Startup area switching setting time tsas - 21.9 585 - 121 447 ms
Access window time taws - 21.9 585 - 121 447 ms
OCD/serial programmer ID setting time | tog)s - 21.9 585 - 121 447 ms
Flash memory mode transition wait tois 2 - - 2 - - us
time 1
Flash memory mode transition wait tms 5 - - 5 - - us
time 2

Note 1. Does not include the time until each operation of the flash memory is started after instructions are executed by
the software.

Note 2. The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK
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 3. The frequency accuracy of ICLK must be +3.5% while programming or erasing the flash memory. Confirm the
frequency accuracy of the clock source.
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Table 2.58 Code flash characteristics (3)
Middle-speed operating mode
Conditions: VCC = AVCCO = 1.8 t0 5.5V, Ta = -40 to +85°C

ICLK =1 MHz ICLK = 8 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 4-byte tpg - 157 1411 - 101 966 us
Erasure time 1-KB teqk - 9.10 289 - 6.10 228 ms
Blank check time 2-byte taca - - 87.7 - - 52.5 us

1-KB tscik | - - 1930 - - 414 us
Erase suspended time tsep - - 32.7 - - 21.6 VE
Startup area switching setting time tsas - 22.8 592 - 14.2 465 ms
Access window time taws - 22.8 592 - 14.2 465 ms
OCD/serial programmer ID setting time | tog)s - 22.8 592 - 14.2 465 ms
Flash memory mode transition wait tpis 2 - - 2 - - us
time 1
Flash memory mode transition wait tms 720 - - 720 - - ns
time 2

Note 1. Does not include the time until each operation of the flash memory is started after instructions are executed by
the software.

Note 2. The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK
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 3. The frequency accuracy of ICLK must be +3.5% while programming or erasing the flash memory. Confirm the
frequency accuracy of the clock source.

2.12.2 Data Flash Memory Characteristics

Table 2.59 Data flash characteristics (1)

Parameter Symbol | Min Typ Max Unit Conditions
Reprogramming/erasure cycle*! Nprec 100000 1000000 | - Times -
Data hold time | After 10000 times of Nppgc topre 20*2.*3 | - - Year Ta =+85°C
After 100000 times of Nppgc 5*2,*3 - - Year
After 1000000 times of Nppgc - 1*2,*3 - Year Ta=+25°C
Note 1. The reprogram/erase cycle is the number of erasure for each block. When the reprogram/erase cycle is n times

Note 2.

Note 3.

(n =100,000), erasing can be performed n times for each block. For instance, when 1-byte programming is
performed 1,000 times for different addresses in 1-byte blocks, and then the entire block is erased, the
reprogram/erase cycle is counted as 1. However, programming the same address for several times as one
erasure is not enabled. (overwriting is prohibited.)

Characteristics when using the flash memory programmer and the self-programming library provided by Renesas
Electronics.

These results are obtained from reliability testing.
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Table 2.60 Data flash characteristics (2)
High-speed operating mode
Conditions: VCC = AVCC0=2.7t0 5.5V

ICLK = 4 MHz ICLK = 32 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 1-byte top4 - 52.4 463 - 42.1 387 us
Erasure time 1-KB tpe1k - 8.98 286 - 6.42 237 ms
Blank check time 1-byte tpec1 - - 243 - - 16.6 us

1-KB tbBC1K - - 1872 - - 512 us
Suspended time during erasing tbsep - - 13.0 - - 10.7 us
Data flash STOP recovery time tbstop 5 - - 5 - - VK

Note 1.

Note 2.

Note 3.

Does not include the time until each operation of the flash memory is started after instructions are executed by
the software.

The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK
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.

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

Table 2.61 Data flash characteristics (3)
Middle-speed operating mode
Conditions: VCC = AVCCO = 1.8 to 5.5V, Ta =-40 to +85°C

ICLK =4 MHz ICLK = 8 MHz

Parameter Symbol | Min Typ Max Min Typ Max Unit
Programming time 1-byte top4 - 94.7 886 - 89.3 849 us
Erasure time 1-KB tpe1k - 9.59 299 - 8.29 273 ms
Blank check time 1-byte tpec1 - - 56.2 - - 52.5 us

1-KB tpBCIK - - 217 - - 1.51 ms
Suspended time during erasing tbsep - - 23.0 - - 217 us
Data flash STOP recovery time tbsTop 720 - - 720 - - ns

Note 1.

Note 2.

Note 3.

Does not include the time until each operation of the flash memory is started after instructions are executed by
the software.

The lower-limit frequency of ICLK is 1 MHz during programming or erasing the flash memory. When using ICLK
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.

The frequency accuracy of ICLK must be +3.5% while programming or erasing the flash memory. Confirm the
frequency accuracy of the clock source.
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Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas
Electronics Corporation website.

JEITA Package Code

RENESAS Code

Previous Code

MASS (Typ) [9]

P-LFQFP64-10x10-0.50 PLQP0064KB-C — 0.3
Unit: mm
Hp
*1 D
48 33
ARARAARAAAAAAAAR E
49 = = 32 =
] - =.
= o= i
[= = o —n
=] == w w :.=
= = ~ T =
(== =] * =
= = =
=] = —
] -
] |
64 = )/ s 17
CCEEEE LR
1 16 NOTE 4
Index area
NOTE 3
F NOTE)
1. DIMENSIONS “*1” AND “*2” DO NOT INCLUDE MOLD FLASH.
5] 2. DIMENSION **3" DOES NOT INCLUDE TRIM OFFSET.
E /] [ 1 3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
IR LOCATED WITHIN THE HATCHED AREA.
4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
anIs |5 i —
@ bp Reference | Dimensions in millimeters
[]x v Symbol | Min | Nom | Max
D 9.9 10.0 | 10.1
E 9.9 10.0 | 10.1
Az — 1.4 —
Hp 11.8 | 12.0 | 12.2
( \ He 11.8 | 12.0 | 12.2
wv
N - J—
< & 3 o A 1.7
AT A 005 — |05
- 77“’ bp | 0.15 | 0.20 | 0.27
< c 0.09 — 0.20
Lo 0 0° | 35| 8
L4 le] — 05 —
Detail F X - o 0.08
y — — 0.08
Lp 0.45 0.6 | 0.75
L4 — 1.0 —
© 2015 Renesas Electronics Corporation. All rights reserved.
Figure 1.1 LQFP 64-pin
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General Precautions

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately
degrade the device operation. Steps must be taken to stop the generation of static electricity as much as possible, and
quickly dissipate it when it occurs. Environmental control must be adequate. When it is dry, a humidifier should be used.
This is recommended to avoid using insulators that can easily build up static electricity. Semiconductor devices must be
stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap.
Semiconductor devices must not be touched with bare hands. Similar precautions must be taken for printed circuit
boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are
indeterminate and the states of register settings and pins are undefined at the time when power is supplied. In a finished
product where the reset signal is applied to the external reset pin, the states of pins are not guaranteed from the time
when power is supplied until the reset process is completed. In a similar way, the states of pins in a product that is reset
by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches
the level at which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results
from input of such a signal or 1/0O pull-up power supply may cause malfunction and the abnormal current that passes in
the device at this time may cause degradation of internal elements. Follow the guideline for input signal during power-
off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins
of CMOS products are generally in the high-impedance state. In operation with an unused pin in the open-circuit state,
extra electromagnetic noise is induced in the vicinity of the LSI, an associated shoot-through current flows internally,
and malfunctions occur due to the false recognition of the pin state as an input signal become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the
clock signal during program execution, wait until the target clock signal is stabilized. When the clock signal is generated
with an external resonator or from an external oscillator during a reset, ensure that the reset line is only released after full
stabilization of the clock signal. Additionally, when switching to a clock signal produced with an external resonator or
by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device
stays in the area between V| (Max.) and V, (Min.) due to noise, for example, the device may malfunction. Take care to
prevent chattering noise from entering the device when the input level is fixed, and also in the transition period when the
input level passes through the area between V,; (Max.) and V,y (Min.).

7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of
functions. Do not access these addresses as the correct operation of the LSI is not guaranteed.

8. Differences between products
Before changing from one product to another, for example to a product with a different part number, confirm that the
change will not lead to problems. The characteristics of a microprocessing unit or microcontroller unit products in the
same group but having a different part number might differ in terms of internal memory capacity, layout pattern, and
other factors, which can affect the ranges of electrical characteristics, such as characteristic values, operating margins,
immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a
system-evaluation test for the given product.




