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S124 Datasheet

1. Overview

AO1CFM#AA1

L Product identification code

Packing, terminal material (Pb-free)

#AA: Tray/Sn (Tin) only
#AC: Tray/others

Package type

FM: LQFP 64 pins
FL: LQFP 48 pins
LM: LGA 36 pins
NB: QFN 64 pins
NE: QFN 48 pins
NF: QFN 40 pins

Quality ID
Software ID

Operﬁting temperature
2:-40 Cto 85 C
3:-40 Cto 105 C

Code flash memory size
6: 64 KB

7: 128 KB

Feature set

7: Superset

Group name
24: S124 Group, Arm Cortex-M0+, 32 MHz

Series name
1: Ultra low power

Renesas Synergy family
Flash memory

Renesas microcontroller

Renesas
Figure 1.2 Part numbering scheme
Table 1.12 Product list
Operating

Product part number | Orderable part number Package code Code flash | Data flash | SRAM temperature
R7FS124773A01CFM | R7FS124773A01CFM#AA1 | PLQP0064KB-C 128 KB 4 KB 16 KB —40 to +105°C
R7FS124773A01CNB | R7FS124773A01CNB#AC1 | PWQNOO064LA-A —40 to +105°C
R7FS124773A01CFL | R7TFS124773A01CFL#AA1 | PLQPO048KB-B | —40t0 +105°C
R7FS124773A01CNE | R7FS124773A01CNE#AC1 | PWQNO0048KB-A —40 to +105°C
R7FS124773A01CNF | R7TFS124773A01CNF#AC1 | PWQNO040KC-A —40 to +105°C
R7FS124772A01CLM | R7FS124772A01CLM#AC1 | PWLGO036KA-A —40 to +85°C
R7FS124763A01CFM | R7FS124763A01CFM#AA1 | PLQP0064KB-C 64 KB —40 to +105°C
R7FS124763A01CFL R7FS124763A01CFL#AA1 | PLQP0048KB-B —40 to +105°C
R7FS124762A01CLM | R7FS124762A01CLM#AC1 | PWLGO036KA-A —40 to +85°C

Note:  Earlier products with orderable part number suffix AAO and ACO have a restriction in AES functions. If AES

functions are required for your application, refer to the products with orderable part number suffix AA1 or AC1.
For details on the differences of AES functions between AAO/ACO and AA1/AC1 products, see Technical Update
(TN-SY*-A024A/E). Contact your Renesas sales representative for additional information.
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S124 Datasheet

1. Overview
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Figure 1.4 Pin assignment for QFN 64-pin (top view)
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S124 Datasheet

1. Overview
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Figure 1.7 Pin assignment for QFN 40-pin (top view)

R7FS1247x2A01CLM
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Figure 1.8 Pin assignment for LGA 36-pin (top view, pad side down)
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S124 Datasheet 2. Electrical Characteristics

2.2 DC Characteristics
2.2.1 Tj/Ta Definition

Table 2.3 DC characteristics
Conditions: Products with operating temperature (T,) —40 to +105°C

Parameter Symbol Typ Max Unit Test conditions

Permissible junction temperature Tj - 125 °C High-speed mode

“ Middle-speed mode
105
Low-voltage mode
Low-speed mode
Subosc-speed mode

Note:  Make sure that Tj = T, + Bja x total power consumption (W), where total power consumption = (VCC — Vgp)
z'OH + VOL X Z|O|_ + ICCmax 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 at 85°C, then the maximum value of Tj
is 105°C, otherwise, it is 125°C.

2.2.2 /O Vi, Vi

Table2.4 /O Vyy, Vi (1)
Conditions: VCC = AVCC0=2.7t0 55V

Test
Parameter Symbol Min Typ Max Unit | Conditions
Schmitt trigger IIC (except for SMBus)*" ViH VCC x 0.7 - 5.8 \% -
input voltage Vi N N VCC x 03
AVt VCC % 0.05 - -
RES, NMI ViH VCC x 0.8 - -
Other peripheral input pins v N N VCC x 0.2
excluding 11IC L ’
AVt VCC % 0.1 - -
Input voltage IIC (SMBus)*2 ViH 2.2 - - VCC =3.6to
(except for 55V
Schmitt trigger Vi 20 i i VCC =27 to
input pin) 36V
VlL - = 0-8 =
5V-tolerant ports*3 ViH VCC x 0.8 - 5.8
V||_ - - VCC x 0.2
P000 to P004 ViH AVCCO x 0.8 | - -
P010 to PO15 Vi i} i} AVCCO x 0.2
EXTAL ViH VCC x 0.8 - -
Input ports pins except for v N N VCC x 0.2
P00 to P004, P010 to PO15 | - '
Note 1. SCLO_A, SDAO_A, SDAO_B, SCL1_A, SDA1_A (total 5 pins)
Note 2. SCLO_A, SDAO_A, SCLO_B, SDA0_B, SCL1_A, SDA1_A, SCL1_B, SDA1_B (total 8 pins)
Note 3. P205, P206, P400, P401, P407 (total 5pins)
R01DS0264EU0130 Rev.1.30 -IENESAS Page 22 of 104
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S124 Datasheet

2. Electrical Characteristics

Table 2.9

/0 Vou, VoL (3)

Conditions: VCC = AVCC0=161t02.7V

Parameter Symbol Min Typ Max Unit Test conditions
Output voltage | Ports P0O00 to PO04 | Low drive Vou AVCCO- | - - loy =-0.5mA
P010 to PO15 0.3
VoL - - 0.3 loL =0.5mA
Middle drive VoH AVCCO- | - - lon =-1.0mA
0.3
VOL - - 0.3 IOL =1.0mA
Other output pins*1 Low drive VoH VCC-03 | - - \ loy =-0.5mA
VOL - - 0.3 IOL =0.5mA
Middle drive*2 | Vgy VCC-0.3 | - - lon =-1.0mA
VOL - - 0.3 IOL =1.0mA
Note 1. Except for Ports P200, P214, P215, which are input ports.
Note 2. Except for P212, P213.
Table 2.10 1/0 other characteristics
Conditions: VCC = AVCC0=1.6t0 5.5V
Parameter Symbol Min Typ Max Unit Test conditions
Input leakage current RES, Ports P200, P214, P215 | | i, | - - 1.0 MA V=0V
Vin =VCC
Three-state leakage 5V-tolerant ports [rsi | - - 1.0 pA Vi, =0V
current (off state) Vi, =58V
Other ports - - 1.0 Vi, =0V
Vin =VCC
Input pull-up resistor All ports Ry 10 20 50 kQ Vin=0V
(except for P200, P214, P215)
Input capacitance USB_DP, USB_DM, P200 Cin - - 30 pF Vip=0V
- - f=1MHz
Oth t - - 15
er input pins T, =25°C
R01DS0264EU0130 Rev.1.30 -IENESAS Page 26 of 104
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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)
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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

Note 1.

Note 2.

Ta = 105°C, ICLK = 1MHz™

Ta = 25°C, ICLK = 1MHz"

20 25 30 35 40
vee (v)

Ta =25°C, ICLK= 1MHz *1

50 55 6.0

====Ta =105°C,ICLK = 1MHz *2

All peripheral operations except any BGO operation are operating normally. This is the average
of the actual measurements of the sample cores during product evaluation.

All peripheral operations except any BGO operation are operating at maximum. This is the
average of the actual measurements for the upper limit samples during product evaluation.

Figure 2.19 Voltage dependency in low-speed operating mode (reference data)
3.5
e Ta = 105°C, ICLK = 4MHz™
3.0 £
2.5
Ta = 25°C, ICLE = 4Mkz"™
T 20
-E- Ta = 105°C, ICLK = 1MHz™
815
1.0 Ta = 25°C, ICLK = 1MHz"
0.5
0.0
5 20 25 30 35 40 50 55 60
vee (v)
Ta =25°C, ICLK = 4MHZ *1 == ==Ta = 105°C, ICLK = 4MHz *2
Ta=25°C, ICLK = 1MHz *1 Ta = 105°C,ICLK = 1MHz *2
Note 1. All peripheral operations except any BGO operation are operating normally. This is the average
of the actual measurements of the sample cores during product evaluation.
Note 2. All peripheral operations except any BGO operation are operating at maximum. This is the
average of the actual measurements for the upper limit samples during product evaluation.
Figure 2.20 Voltage dependency in low-voltage operating mode (reference data)
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S124 Datasheet 2. Electrical Characteristics

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.

R01DS0264EU0130 Rev.1.30 RENESAS Page 44 of 104
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S124 Datasheet 2. Electrical Characteristics
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ADTRGO * _Z
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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.
R01DS0264EU0130 Rev.1.30 I!ENESAS Page 53 of 104
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S124 Datasheet

2. Electrical Characteristics

Note 2. t.5.: CAC count clock source cycle.

2.3.8 SCI Timing

Table 2.32 SCI timing (1)
Conditions: VCC = AVCC0=16t0 55V

Parameter Symbol Min Max Unit"! | Test conditions
SCI Input clock cycle Asynchronous tseyc - tpeyc Figure 2.41
Clock synchronous -
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr - 20 ns
Input clock fall time tscks - 20 ns
Output clock cycle | Asynchronous tseye - tpeyc
Clock synchronous -
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time 1.8V or above | tgckr - 20 ns
1.6V or above - 30
Output clock fall time 1.8V or above | tgcks - 20 ns
1.6V or above - 30
Transmit data delay | Clock 1.8V orabove | trxp - 40 ns Figure 2.42
(master) synchro 1.6V or above - 45
nous
Transmit data delay | Clock 2.7V or above - 55 ns
(slave) synchro 2.4V or above - 60
nous
1.8V or above - 100
1.6V or above - 125
Receive data setup | Clock 2.7V or above | trxs 45 - ns
time (master) synchro 75 4y or above 55 B}
nous
1.8V or above 90 -
1.6V or above 110 -
Receive data setup | Clock 2.7V or above 40 - ns
time (slave) synchro [ =\ o1 above 45 B}
nous '
Receive data hold Clock synchronous tRXH 5 - ns
time (master)
Receive data hold Clock synchronous tRxH 40 - ns
time (slave)
Note 1. tpgyc: PCLKB cycle.
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S124 Datasheet

2. Electrical Characteristics

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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S124 Datasheet

2. Electrical Characteristics
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SPI timing (slave, CPHA = 1)
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S124 Datasheet

2. Electrical Characteristics

2.3.11 CLKOUT Timing
Table 2.37 CLKOUT timing
Parameter Symbol Min Max Unit*1 Test conditions
CLKOUT | CLKOUT pin output cycle*! VCC =27V or above | tceye 62.5 - ns Figure 2.57
VCC =1.8 V or above 125 -
VCC =1.6 V or above 250 -
CLKOUT pin high pulse width*2 | VCC = 2.7 V or above | tch 15 - ns
VCC =1.8 V or above 30 -
VCC =1.6 V or above 150 -
CLKOUT pin low pulse width*2 | VCC = 2.7 V or above | tg 15 - ns
VCC = 1.8 V or above 30 -
VCC =1.6 V or above 150 -
CLKOUT pin output rise time VCC =2.7 Vor above | tg, - 12 ns
VCC =1.8 V or above - 25
VCC =1.6 V or above - 50
CLKOUT pin output fall time VCC =2.7 Vor above | tcf - 12 ns
VCC =1.8 V or above - 25
VCC =1.6 V or above - 50
Note 1.  When the EXTAL external clock input or an oscillator is used with division by 1 (the CKOCR.CKOSEL[2:0] bits are 011b and
the CKOCR.CKODIV[2:0] bits are 000b) to output from CLKOUT, the above should be satisfied with an input duty cycle of 45 to
0
Note 2. \E;\?h/gn the MOCO is selected as the clock output source (the CKOCR.CKOSEL[2:0] bits are 001b), set the clock output division
ratio selection to be divided by 2 (the CKOCR.CKODIV[2:0] bits are 001b).
teeye
< for e tor
[ \
CLKOUT pin output \
\ /
) teL " fer
Test conditions: Voy = VCC x 0.7, VoL = VCC x 0.3, loy =-1.0 mA, lo. = 1.0 mA, C =30 pF
Figure 2.57 CLKOUT output timing
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S124 Datasheet

2. Electrical Characteristics

Table 2.40

Conditions: VCC = AVCC0 =4.5t0 5.5V, VREFHO =4.5t0 5.5V, VSS = AVSS0 = VREFLO = 0V

Reference voltage range applied to the VREFHO and VREFLO.

AID conversion characteristics (1) in high-speed A/D conversion mode (2 of 2)

Parameter Min Typ Max Unit Test Conditions
Conversion time*1 Permissible signal 0.80 - - us High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKD = 64 MHz) Max. = 0.3 kQ ADSSTRN.SST[7:0] = 0Dh
1.22 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 28h
Offset error - +2.0 +18 LSB High-precision channel
+24.0 LSB Other than above
Full-scale error - +3.0 +18 LSB High-precision channel
+24.0 LSB Other than above
Quantization error - 0.5 - LSB -
Absolute accuracy - +5.0 +20 LSB High-precision channel
+32.0 LSB Other than above
DNL differential nonlinearity error - +4.0 - LSB -
INL integral nonlinearity error - +4.0 +12.0 LSB -

Note:  The characteristics apply when no pin functions other than 14-bit A/D converter input are used. Absolute

accuracy does not include quantization errors. Offset error, full-scale error, DNL differential nonlinearity error,

and INL integral nonlinearity error do not include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. The number of sampling states is
indicated for the test conditions.

Note 2. Except for I/O input capacitance (Cin), see section 2.2.4, I/O VOH, VOL, and Other Characteristics.

Note 3. Reference data.

Table 2.41 A/D conversion characteristics (2) in high-speed A/D conversion mode (1 of 2)
Conditions: VCC = AVCCO = 2.7 t0 5.5V, VREFHO = 2.7 t0 5.5 V, VSS = AVSS0 = VREFLO = 0V

Reference voltage range applied to the VREFHO and VREFLO.

Parameter Min Typ Max Unit Test Conditions
Frequency 1 - 48 MHz -
Analog input capacitance*2 Cs - - 8*3 pF High-precision channel
- - 9*3 pF Normal-precision channel
Analog input resistance Rs - - 2.5*3 kQ High-precision channel
- - 6.7*3 kQ Normal-precision channel
Analog input voltage range Ain 0 - VREFHO \% -
12-bit mode
Resolution - - 12 Bit -
Conversion time*1 Permissible signal 0.94 - - ps High-precision channel
(Operation at source impedance ADCSR.ADHSC =0
PCLKD = 48 MHz) Max. = 0.3 kQ ADSSTRN.SST[7:0] = 0Dh
1.50 - - us Normal-precision channel
ADCSR.ADHSC =0
ADSSTRN.SST[7:0] = 28h
Offset error - +0.5 +4.5 LSB High-precision channel
+6.0 LSB Other than above
Full-scale error - +0.75 4.5 LSB High-precision channel
6.0 LSB Other than above
Quantization error - 0.5 - LSB -
Absolute accuracy - +1.25 5.0 LSB High-precision channel
+8.0 LSB Other than above
DNL differential nonlinearity error - +1.0 - LSB -
INL integral nonlinearity error - +1.0 +3.0 LSB -

R01DS0264EU0130 Rev.1.30
Feb 5, 2018
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S124 Datasheet 2. Electrical Characteristics

Table 2.53 Power-on reset circuit and voltage detection circuit characteristics (2) (2 of 2)

Parameter Symbol Min Typ Max Unit Test Conditions
Power-on reset enable time tw (POR) 1 - - ms Figure 2.67,
VCC = below 1.0 V
LVD operation stabilization time (after LVD is | Ty g.a) - - 300 ys Figure 2.69,
enabled) Figure 2.70
Hysteresis width (POR) VpORH - 110 - mV -
Hysteresis width (LVDO, LVD1, and LVD2) VLVvH - 60 - mV LVDO selected
- 100 - Vdet1_0 to Vdet1_2 selected.
- 60 - Vdet1_3 to Vdet1_9 selected.
- 50 - Vdet1_A 10 Vet B
selected.
- 40 - Vdet1_c 10 Vyet1 F
selected.
- 60 - LVD2 selected

Note 1. When OFS1.LVDAS =0

Note 2. When OFS1.LVDAS =1

Note 3. The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection
levels VPOR! VdetO’ Vdet1’ and Vdet2 for the POR/LVD.

tvorr
DUl

vee ﬁ

1.0V

VPOR

Internal reset signal
(active-low)

PIE NN
toet  toet tpor

Figure 2.66 Voltage detection reset timing

VPOR
VCC
1.0V
_ tweor)
Internal reset signal !
(active-low)
e >
taet  tror

Note:  twpor) is the time required for a power-on reset to be enabled while the external power VCC is

being held below the valid voltage (1.0 V).
When VCC turns on, maintain typor) for 1.0 ms or more.

Figure 2.67 Power-on reset timing
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Figure 2.68 Voltage detection circuit timing (Vyeto)
. tvorr
VCC Vett / 5 \a
LVCMPCR.LVD1E
+>{ TaEA)
LVD1
Comparator output
LVD1CR0.CMPE l

LVD1SR.MON
Internal reset signal
(active-low)

When LVD1CRO.RN =0

ey ol
tdet taet trvpe
When LVD1CRO.RN =1
tvor
Figure 2.69 Voltage detection circuit timing (Vget1)
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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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Appendix 1. Package Dimensions

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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JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN40-6x6-0.50 PWQNO0040KC-A P40K8-50-4B4-5 0.09
D
30 21
31 20 DETAIL OF @ PART
1 E A
L[] B
40 11 —Aq —co
1 10
INDEX AREA
Referance| Dimension in Millimeters
Symbol Min Nom Max
D> D 595 | 6.00 | 6.05
E 595 | 6.00 | 6.05
—Lp EXPOSED DIE PAD A — T — T os0
] 1uuuuuuuudo/ A | 00— | —
0B »,/: 11 b 0.18 | 025 | 0.30
P g el — | om0 | —
3 g Lp 0.30 | 040 | 050
= (= I ,
= + S e X 0.05
») cl y — — 0.05
- d Z — 075 | —
e = E Ze — 0.75 —
31 =4 =20
ANNNNNNANN c2 015 | 020 | 025
30 21 D» - 450 -
Zp E E, — 450 | —
SErnm
Figure 1.6 QFN 40-pin
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