Renesas

Electronics America Inc - R5F3651KDF

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Not For New Designs

M16C/60

16-Bit

32MHz

EBI/EMI, I12C, SIO, UART/USART
DMA, LVD, POR, PWM, WDT
111

384KB (384K x 8)

FLASH

31K x 8

2.7V ~ 5.5V

A/D 26x10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

128-LQFP

128-LFQFP (14x20)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f3651kdfc-u0

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

UO Datasheet


https://www.e-xfl.com/product/pdf/r5f3651kdfc-u0-4417032
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

1. Overview

M16C/65 Group

Pin Assignments
Figure 1.5 to Figure 1.7 show pin assignments. Table 1.7 to Table 1.11 list pin names.

15

See Note 3

£S0//VAS/LAXLITWMd/L vd «—>[S9]
2S0/L10S/LAXH/0NM/9 vd «—>[99]
ISO/LM1D/S vd «—>[29
0SO/LS1¥/LSLO/Y vd «—>[89

6TV/E vd «—>[69]

8TV/Z ¥d «—>[0L]

LTIVIT vd «—>[TZ]

9TV/0 vd «—>[¢L]

STV/L ed «—>[EL]

YIV/9 €d «—>[FL

€TV/S €d «—>[GL

ZIVIY €d «—>[9L

TIV/E €d «—>[LL

0TV/Z_€d «—>|

6V/T €d «—>|

v 2Td «—>]

€ ¢Td <«

2 2ld «—>

T ¢Td <>

0 ¢Td «—»[¥8]

BEERE

)|
|

[2a/8v] 8V/0”€d «—>[98]

SSA [Z8]

[oa/zvl ‘[2Q/Lv] ‘LVIL ZNVIL " 2d «<—>[88]
[sarovl ‘[9a/9v] ‘9v/9 ZNV/9 2d «—>[68]
[ra/sv] ‘[Sa/sv] ‘Sv/S ZNV/LLNIS ¢d «<—>[06]
[eamwv] ‘[rQvv] ‘vViv ZNV/I9LNIY ¢d «<—>[T6]
[ca/ev] ‘[earev] ‘evie eNV/E 2d «—>[26]
[tarevl ‘[zarev] ‘zviz NVIZ 2d «<—>[€6]
[oartvl ‘[Tartv] ‘TV/T ZNV/T 2d «<—>[¥6]

ov ‘[0a/ov] '0v/0 ZNV/0 2d «—>[S6]

€TA/AQI/ELNI/S Td «—»>[86]
Z1a/7 Td «<—>[66]
TTA/9VAS/9AXL/E Td «—>[00T]
0TA/910S/90X¥/Z Td «—>[T0T]

6Q/9TO/T Td «—>[20T]

<«—> P6_3/TXDO/SDAD

<«—> P6_4/CTS1/RTS1/CTSO/CLKS1

<«—>P6_5/CLK1

vss

v

VCC2 ports

50| «—> P5_7/RDY/CLKOUT

45| «—> P6_0/RTCOUT/CTSO/RTSO

o
|
]
%)
Q@
S
[a]
x
4
S
©
o
]
<~

44| «<—> P6_1/CLKO

BEEEE

M16C/65 Group

PLQPO0128KB-A
(128P6Q-A)

(Top view)

VCCL1 ports

/O

|| [ = (A A = [ b=| 9

B58838888NYNPNTCBREERS2S 282

= = = = X X I I 4

erenIedaSs OOl ddirons2lI2S

n I Il 10l Il l lopaooooaonzzz®ndqalS

Foooooooo YT |

rzz=2zzz2zz2zzz2 L<<Looo o

e LI ILLILILILL NOWw<F ddd I
N E RS D2 T o

B7_6_5_4_3_2_1_0_ g<o'9's
cooooooo

MPPPPPPPP aaooa

-

o

[BE]«—> T10S/TAXY/9 9d
Z€] TOOA

9E]«—> TVAS/TAXL/. 9d _
[GE]«—> ® LNOOVL/WNVAS/ZvasS/zax1/0 Ld
[7E]«—> ) NISEL/NIOVL/WINTOS/Z10S/2aXy/T Ld
[EE]«—> AILNOTVL/ZNTD/Z Ld
[CE]«—> A/NITVL/ZSL1Y/2SLO/E Ld
[TE]«—> MW/LNOZVL/¥ Ld

[0E] «—> M/NIZVL/S 2d

[62]«—> Svas/SaXL/LNOEVL/9 Ld
[8¢]«—> SYTO/NIEV.L/L Ld

[£2]«—> S10S/SAX¥/N/LNOYVL/0 8d
[92]«—> SSLY/SSLO/N/NIPVYL/T 8d
[GZ]«—> 01NI/Z 8d

[7Z]«—> TLNVE 8d

[€2]«—> dZ/2LNI/Y 8d

[¢c]«—> @ OID/AS/INN/S 8d

[Te] TOOA

[02]—> NIX

[6T) SSA

I8T]«— LNOX

[IT]—> 13534

[9T]«—> LNOOX/9 8d

[ST]«—> NIOX/. 8d

[FT]—> SSAND

[ET]—> 31A9

[cTl«— 0 ¥1d

[TT]«— T ¢1d

[0T]«—> €X1D/NI0GL/0 6d

[6 | «—> ENIS/TON/NITEL/T 6d
[8]<«—> €LNOS/0OWd/NIZEL/Z 6d
[Z]<«—> OWMd/NIEGL/OVA/E 6d
[9]«—> TWMd/NIYEL/TVA/Y 6d

[S ]«—> vXM1D/0X3aNV/S 6d

[7]«—> ¥LNOS/TX3NV/9 6d
[€]«—> YNIS/OY.LAV/. 6d

<] D0AVY

[T]e—434A

2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
They should not be considered as two separate functional signals.

3. Pin names in brackets [ ] represent a single functional signal.

1. N-channel open drain output.

Notes:

Pin Assignment for the 128-Pin Package

Figure 1.5
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M16C/65 Group

3. Address Space

3.1 Address Space

The M16C/65 Group has a 1 MB address space from 00000h to FFFFFh. Address space is expandable to 4
MB with the memory area expansion function. Addresses 40000h to BFFFFh can be used as external areas
from bank O to bank 7. Figure 3.1 shows the Address Space. Areas that can be accessed vary depending
on processor mode and the status of each control bit.

Memory expansion mode
00000h SFR
00400h Int | RAM Internal RAM is allocated from
nierna address 00400h higher.
Reserved area
04000h External area
0D000h SFR
0D800h
External area In 4 MB mod
n mode
0EO0O0h
Internal ROM When data flash is enabled
(data flash) Bank 7
10000h Internal ROM When program ROM 2 I K
1MB (program ROM 2) | is enabled Bank 6
dd 14000h I Bank 5
address space External area I
Bank 4
27000h I
Reserved area Bank 3
28000h I Bank 2
L I Bank 1
40000h
External area
Bank 0
|BFFFFh 512 KB x 8
D h
0000 Reserved area
Internal ROM Program ROM 1 is allocated from
(program ROM 1) | address FFFFFh lower.
FFFFFh
Notes:
1. Do not access reserved areas.
2. The figure above applies under the following conditions:
- The PM13 bit in the PM1 register is 0
(addresses 04000h to OCFFFh and 80000h to CFFFFh are used as external areas)
- The IRON bit in the PRG2C register is 0
(addresses 40000h to 7FFFFh are used as an external area)

Figure 3.1  Address Space

3. Address Space

RO1DS0031EJ0210 Rev.2.10
Jul 31, 2012
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3) @
Address Register Symbol Reset Value
0040h
0041h
0042h |INT7 Interrupt Control Register INT7IC XX00 X000b
0043h |INT6 Interrupt Control Register INT6IC XX00 X000b
0044h  |INT3 Interrupt Control Register INT3IC XX00 X000b
0045h | Timer B5 Interrupt Control Register TB5IC XXXX X000b
Timer B4 Interrupt Control Register TB4IC
0046h UARTL1 Bus CoII?sion Detectiogn Interrupt Control Register U1BCNIC XXXX X000b
Timer B3 Interrupt Control Register TB3IC
0047h UARTO Bus Coll?sion Detectiogl Interrupt Control Register UOBCNIC XXXX X000b
S1/O4 Interrupt Control Register S41C
0048h  I1NT5 Interrupt Control Register INT5IC XX00 X000b
0049h S1/03 Interrupt Control Register S3IC XX00 X000
INT4 Interrupt Control Register INT4IC
004Ah |UART2 Bus Collision Detection Interrupt Control Register BCNIC XXXX X000b
004Bh |DMAO Interrupt Control Register DMOIC XXXX X000b
004Ch |DMAL1 Interrupt Control Register DM1IC XXXX X000b
004Dh |Key Input Interrupt Control Register KUPIC XXXX X000b
004Eh |A/D Conversion Interrupt Control Register ADIC XXXX X000b
004Fh |UART2 Transmit Interrupt Control Register S2TIC XXXX X000b
0050h |UART2 Receive Interrupt Control Register S2RIC XXXX X000b
0051h |UARTO Transmit Interrupt Control Register SOTIC XXXX X000b
0052h |UARTO Receive Interrupt Control Register SORIC XXXX X000b
0053h |UART1 Transmit Interrupt Control Register SI1TIC XXXX X000b
0054h |UARTL1 Receive Interrupt Control Register S1RIC XXXX X000b
0055h | Timer AO Interrupt Control Register TAOIC XXXX X000b
0056h |Timer Al Interrupt Control Register TALIC XXXX X000b
0057h | Timer A2 Interrupt Control Register TA2IC XXXX X000b
0058h | Timer A3 Interrupt Control Register TA3IC XXXX X000b
0059h | Timer A4 Interrupt Control Register TA4IC XXXX X000b
005Ah | Timer BO Interrupt Control Register TBOIC XXXX X000b
005Bh |Timer B1 Interrupt Control Register TB1lIC XXXX X000b
005Ch | Timer B2 Interrupt Control Register TB2IC XXXX X000b
005Dh  |INTO Interrupt Control Register INTOIC XX00 X000b
005Eh |INTT Interrupt Control Register INT1IC XX00 X000b
005Fh |INT2 Interrupt Control Register INT2IC XX00 X000b
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group

4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7) (1)

Address Register Symbol Reset Value
giE(lJE Timer B3-1 Register TB31 iiﬂ
815;2 Timer B4-1 Register TB41 ii:
giEgE Timer B5-1 Register TB51 i;(:
01E6h iPslt.g?eZPeriod/Pulse Width Measurement Mode Function Select Reg- PPWES2 XXX X000b
01E7h

01E8h |Timer B Count Source Select Register 2 TBCS2 00h
01E9h |Timer B Count Source Select Register 3 TBCS3 X0h
01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh |[PMCO Function Select Register 0 PMCOCONO 00h
01F1h |PMCO Function Select Register 1 PMCOCON1 00XX 0000b
01F2h |PMCO Function Select Register 2 PMCOCON2 0000 00X0b
01F3h |PMCO Function Select Register 3 PMCOCONS3 00h
01F4h |PMCO Status Register PMCOSTS 00h
01F5h |PMCO Interrupt Source Select Register PMCOINT 00h
01F6h |PMCO Compare Control Register PMCOCPC XXX0 X000b
01F7h |PMCO Compare Data Register PMCOCPD 00h
01F8h |PMC1 Function Select Register 0 PMC1CONO XXX0 X000b
01F9h |[PMC1 Function Select Register 1 PMC1CON1 XXXX 0X00b
01FAh |PMC1 Function Select Register 2 PMC1CON2 0000 00X0b
01FBh |PMC1 Function Select Register 3 PMC1CONS3 00h
01FCh |PMC1 Status Register PMC1STS X000 X00Xb
01FDh |PMC1 Interrupt Source Select Register PMCLINT X000 X00Xb
01FEh

01FFh

0200h

0201h

0202h

0203h

0204h

0205h |Interrupt Source Select Register 3 IFSR3A 00h
0206h |Interrupt Source Select Register 2 IFSR2A 00h
0207h |Interrupt Source Select Register IFSR 00h
0208h

0209h

020Ah

020Bh

020Ch

020Dh

020Eh |Address Match Interrupt Enable Register AIER XXXX XX00b
020Fh |Address Match Interrupt Enable Register 2 AIER2 XXXX XX00b

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.

RO1DS0031EJ0210 Rev.2.10
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.15 SFR Information (15) @

Address Register Symbol Reset Value
0390h |DMAZ2 Source Select Register DM2SL 00h
0391h
0392h |DMAS3 Source Select Register DM3SL 00h
0393h
0394h
0395h
0396h
0397h
0398h |DMAO Source Select Register DMOSL 00h
0399h
039Ah |DMAL1 Source Select Register DM1SL 00h
039Bh
039Ch
039Dh
039Eh
039Fh
03A0h
03Alh
03A2h |Open-Circuit Detection Assist Function Register AINRST XX00 XXXXb
03A3h
03A4h
03A5h
03A6h
03A7h
03A8h
03A%9h
03AAh
03ABh
03ACh
03ADh
03AEh
03AFh
03B0Oh
03B1h
03B2h
03B3h
gggg: SFR Snoop Address Register CRCSAR éé?g(( )>(())(<))(<))(<E
03B6h |CRC Mode Register CRCMR OXXX XXX0b
03B7h
03B8h
03B%Sh
03BAh
03BBh
gzsg: CRC Data Register CRCD iig
03BEh |CRC Input Register CRCIN XXh
03BFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group 5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (2/3)
Vee1r =Vee2 =2.7105.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
Standard

Symbol Parameter - Unit
Min. Typ. Max.

loLsum) |Low peak |Sum of Igy (peaky @t PO_Oto PO_7, P1_Oto P1_7, 80.0 mA
output P2_0toP2_7,P8_6,P8_7,P9_0to P9 7,

current P10_0to P10_7,P11_OtoP11_7,P14 Oto P14 1
Sum of lg| (peak) at P3_0to P3_7, P4_0to P4_7, 80.0 mA

P5_0toP5_7,P6_0toP6_7,P7_0toP7 7,
P8_0to P8 5, P12 0to P12 7, P13 Oto P13 7

loL(peak) |Low peak |PO_Oto PO_7,P1 OtoP1_7,P2 OtoP2_7, 10.0 mA
output P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7 OtoP7_7,P8 0Oto P8 7,
P9_0Oto P9 _7,P10_0to P10_7,P11 Oto P11 7,
P12 OtoP12_7,P13 0toP13_7,P14 0,P14_1

loL(avg) [LOW PO _OtoPO_7,P1 OtoP1_7,P2 0toP2_7, 5.0 mA
average |P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
output P6 OtoP6_7,P7_0OtoP7_7,P8 OtoP8 7,
current @ [P9_0to P9_7, P10_0to P10_7,P11_0Oto P11_7,
P12 O0toP12_7,P13 0to P13 _7,P14 0,P14 1

foxiny Main clock input Vecp=2.7Vto55V 2 20 MHz
oscillation frequency

foxciny | Sub clock oscillation frequency 32.768 50 kHz

freLy PLL clock oscillation |V =2.7V1t0 55V 10 32 MHz
frequency

fecky |CPU operation clock 2 32 MHz

tsypLy) |PLL frequency Vee1 =50V 2 ms

synthesizer

o o V =30V 3 ms
stabilization wait time ccl

Note:
1. The average output current is the mean value within 100 ms.
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M16C/65 Group 5. Electrical Characteristics

5.15 Flash Memory Electrical Characteristics

Table 5.8 CPU Clock When Operating Flash Memory (fgc k)
Vee1=2.710 5.5V, Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.

- CPU rewrite mode 10 (M) MHz
f(SLOW_R) |Slow read mode 5@) MHz
- Low current consumption read mode fC(32.768) 35 kHz
- Data flash read 27V <Vec1£3.0V 16 @ MHz
3.0V <V £55V 20 @ MHz

1. Setthe PM17 bit in the PM1 register to 1 (one wait).

2. When the frequency is over this value, set the FMR17 bit in the FMR1 register to O (one wait) or the PM17 bit in
the PML1 register to 1 (one wait)

3. Setthe PM17 hit in the PM1 register to 1 (one wait). When using 125 kHz on-chip oscillator clock or sub clock as
the CPU clock source, a wait is not necessary.

Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics
Vce1 =2.710 5.5V at Ty, = 0°C to 60°C (option: -40°C to 85°C), unless otherwise specified.

- Standard .
Symbol Parameter Conditions . Unit
Min. Typ. Max.
- Program and erase cycles (1. 3). (4)|Vcey = 3.3V, Topr = 25°C 1,000 @ times
- 2 word program time Veer = 3.3V, Ty =25°C 150 4000 us
- Lock bit program time Veer =33V, Ty =25°C 70 3000 us
- Block erase time Veer =33V, Ty =25°C 0.2 3.0 S
- Program, erase voltage 2.7 5.5 \Y,
- Read voltage Topr= -20°C to 85°C/-40°C to 85°C| 2.7 5.5 \Y,
- Program, erase temperature 0 60 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6) Ambient temperature = 55°C 20 year

Notes:
1. Definition of program and erase cycles:

The program and erase cycles refer to the number of per-block erasures. If the program and erase cycles are n

(n =1,000), each block can be erased n times. For example, if a block is erased after writing 2 word data 16,384

times, each to a different address, this counts as one program and erase cycles. Data cannot be written to the

same address more than once without erasing the block (rewrite prohibited).

Cycles to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing
to sequential addresses in turn so that as much of the block as possible is used up before performing an erase
operation. It is advisable to retain data on the erasure cycles of each block and limit the number of erase
operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the

block erase command at least three times until the erase error does not occur.

Customers desiring program/erase failure rate information should contact a Renesas Electronics sales office.

6. The data hold time includes time that the power supply is off or the clock is not supplied.

n

o
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M16C/65 Group

5. Electrical Characteristics

5.1.7

Table 5.16

Oscillator Electrical Characteristics

40 MHz On-Chip Oscillator Electrical Characteristics (1/2)
R5F36506NFA, R5F36506NFB, R5F36506DFA, R5F36506DFB, R5F3651ENFC, R5F3650ENFA, R5F3650ENFB,

R5F3651EDFC, R5F3650EDFA, R5F3650EDFB, R5F3651KNFC, R5F3650KNFA, R5F3650KNFB, R5F3651KDFC,
R5F3650KDFB, R5F3650KDFA, R5F3651MNFC, R5F3650MNFA, R5F3650MNFB, R5F3651MDFC,
R5F3650MDFA, R5F3650MDFB, R5F3651NNFC, R5F3650NNFA, R5F3650NNFB, R5F3651NDFC, R5F3650NDFA,
R5F3650NDFB
Vee1 =2.7105.5V, Toy = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
focosom 40 MHz on-chip oscillator frequency|Average frequency in a 10 ms period 36 40 44 | MHz
tsu(focoagm) | Wait time until 40 MHz on-chip
. - 2 ms
oscillator stabilizes

Table 5.17 40 MHz On-Chip Oscillator Electrical Characteristics (2/2)

R5F3651RNFC, R5F3650RNFA, R5F3650RNFB, R5F3651RDFC, R5F3650RDFA, R5F3650RDFB, RSF3651TNFC,
R5F3650TNFA, RSF3650TNFB, RSF3651TDFC, R5F3650TDFA, RSF3650TDFB
Vee1 =2.710 5.5V, Ty, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
focosom 40 MHz on-chip oscillator frequency | Average frequency in a 10 ms period
27V<Vgoy <55V, Ty =25°C | 36 | 40 | 44 | MHz
Average frequency in a 10 ms period| 1 40 60 | MHz
tsu(focoaom) | Wait time until 40 MHz on-chip
. - 2 ms
oscillator stabilizes
Table 5.18 125 kHz On-Chip Oscillator Electrical Characteristics
Vee1 = 2.710 5.5V, Tope = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.
- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
foco-s 125 kHz on-chip oscillator frequency |Average frequency in a 10 ms period| 100 | 125 | 150 | kHz
tsu(foco.s) |Wait time until 125 kHz on-chip
- - 20 us
oscillator stabilizes
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M16C/65

Group

5. Electrical Characteristics

5.2 Electrical Characteristics (Vcc1 = Vec2 =5V)
5.2.1 Electrical Characteristics
Veec1=Veeze =95V
Table 5.19  Electrical Characteristics (1) (1)
Vec1=Vee2=42105.5V, Vgg =0V at Tgp, = -20°C to 85°C/-40°C to 85°C, fgcLk) = 32 MHz unless otherwise
specified.
Symbol Parameter Measu_r_lng - Standard Unit
Condition Min. Typ. | Max.
VoH High output [P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-5mA Veer—2.0 Veer| V
voltage P8 _6,P8_7,P9 _0to P9 _7,P10_0to P10_7,
P11 Oto P11 7,P14 0,P14_1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, loy = -5 mMA Veeo — 2.0 Veeo
P3 0toP3_7,P4 OtoP4_7,P5 0toP5 7,
P12_0to P12_7,P13_0to P13_7
VoH High output |P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-200pA |Vcc1—0.3 Veer| V
voltage P8 6,P8 _7,P9 0to P9 7,P10_0to P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_O0toPO_7,P1 OtoP1_7,P2 0toP2_7, |loy=-200pA |Vcco—0.3 Veer
P3 0toP3 7,P4 OtoP4_7,P5 OtoP5_7,
P12_0to P12_7, P13_0to P13_7
VoH High output voltage  XOUT HIGH POWER loy = -1 mA Veel — 2.0 Veel| V
LOW POWER lo=-05mA |Vccp—-2.0 Veer
High output voltage = XCOUT HIGH POWER With no load 2.6 \%
applied
LOW POWER With no load 2.2
applied
VoL Low output |P6_0to P6_7,P7_0to P7_7,P8_0toP8_7, |lo. =5 mA 20| V
voltage P9 OtoP9 7, P10 Oto P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7, |[lop =5mA 2.0
P3 0toP3 _7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_7
VoL Low output |P6_0to P6_7, P7_0to P7_7,P8 0toP8_7, |[lo. =200 pA 045 | V
voltage P9 0toP9_7,P10_0Oto P10 _7,
P11 Oto P11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1 7,P2 O0toP2_7, |lg_ =200 pA 0.45
P3 0toP3 7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_7
VoL Low output voltage ~ XOUT HIGH POWER lor=1mA 20| V
LOW POWER loL =0.5 mA 2.0
Low output voltage XCOUT HIGH POWER With no load 0 \%
applied
LOW POWER With no load 0
applied
Note:
1. When Ve # Vo, referto 5V or 3 V standard depending on the voltage.
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M16C/65 Group 5. Electrical Characteristics

Veec1=Vee2=3V
Table 5.23  Electrical Characteristics (5)
R5F3651RNFC, R5F3650RNFA, R5F3650RNFB, R5F3651RDFC, R5F3650RDFA, R5F3650RDFB, R5F3651TNFC,

R5F3650TNFA, R5F3650TNFB, R5F3651TDFC, R5F3650TDFA, R5F3650TDFB
Vee1=Vece=4.2105.5V, Vgg =0V at Ty, = —20 to 85°C/-40 to 85°C, fgcLk) = 32 MHz unless otherwise specified.
Standard

Symbol Parameter Measuring Condition Min. | Typ. | Max. Unit

Rixcin | Feedback resistance
XCIN

lcc Power supply current | High-speed mode  |fgc k) = 32 MHz
XIN = 4 MHz (square wave), PLL multiplied by 8 32.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are fcLi) = 32 MHz, A/D conversion
open and other pins XIN = 4 MHz (square wave), PLL multiplied by 8 32.7 mA
are Vss 125 kHz on-chip oscillator stopped
f(BCLK) =20 MHz

XIN = 20 MHz (square wave) 21.0 mA
125 kHz on-chip oscillator stopped

40 MHz on-chip Main clock stopped

oscillator mode 40 MHz on-chip oscillator on,

divide-by-4 (f(BCLK) = 10 MHz)

125 kHz on-chip oscillator stopped

125 kHz on-chip Main clock stopped

oscillator mode 40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)
Low-power mode f(BCLK) =32 kHz

In low-power mode

FMR22 =FMR23 =1

on flash memory ()

f(BCLK) =32 kHz

In low-power mode 45.0 pA
on RAM (1)

Wait mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on 21.0 pA
Peripheral clock operating

Topr =25°C

fecLk) = 32 kHz (oscillation capacity High)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 11.0 pA
Peripheral clock operating

Topr = 25°C

fecLk) = 32 kHz (oscillation capacity Low)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 6.0 pA
Peripheral clock operating

Topr = 25°C

Stop mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 1.7 pA
Peripheral clock stopped

Topr =25°C

During flash fecLk) = 10 MHz, PM17 = 1 (one wait)
memory program |V, = 5.0 V

During flash fecLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Veer = 5.0V

15 MQ

23.0 mA

750.0 uA

250.0 uA

20.0 mA

30.0 mA

Note:
1. This indicates the memory in which the program to be executed exists.
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M16C/65 Group

5. Electrical Characteristics

Vee1=Vee2=5V

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1=Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.1 Reset Input (RESET Input)
Table 5.24  Reset Input (RESET Input)
Standard
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
[« >
Figure 5.5 Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.25  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.
te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw External clock input low pulse width 20 ns
t External clock rise time ns
t External clock fall time ns
Note:
1. The condition is Ve = Ve, =3.0t0 5.0 V.
XIN input
— tf
tr tw(H) tw(n) N
> € >
< tc
Figure 5.6  External Clock Input (XIN Input)
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M16C/65 Group 5. Electrical Characteristics

Vee1= Vecz =5V

Memory Expansion Mode and Microprocessor Mode
(in 1 to 3 waits setting and when accessing external area)

Read timing
I | | | I
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I 25ns(max.) |
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I
|
ld(BCLK-AD) : th(BCLK-AD)
125ns(max.) | | 10ns(min.)
ADi —\ . ' :
| |
BHE ! X 1 1 ! IX
| ey | ecLca), o) P 1
“— . -4ns(min. | ns(min. |
| 1 e :‘_ | : |
we L i/
1 . }
: 1" fscik-ro) i %ég%ﬁ-RD):
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v
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A
=
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|
|
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|
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|
|
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|
|
|
|
|
~~F
|
|
|
_L
|
|
|
|
|
T
|
|
|
|
-
|

! ! P oo o) ! !
tsu(DB-RD) Ons(min.)
40ns(min.)

Write timing

BCLK

td(BC(LK-C)S):
[25ns(max.
g |

thscLk-cs) !
| Oons(min.)

/

j_

A

I |
I |
T 1
teye I :
I I
| |
| I
| |

' i
I 1 |
| ! !
| | 0
} | |
I ! ! !
! [ [
I | I I :
I I ! I I
I I : ! I
| tBCLK-AD), : I I th(BCLK-AD) | :
125ns(max.) | | : pns(mln.) : |
. L 1 1 T} |
ADi I I f T T
BHE LA ! ! ! L X ! ! ;
:tfs(sc(LK-A)LE) ! Ih(Bc(LK-,S«LE): | |H_IM(WR o ] | : I
ns(max. -4ns(min. 1 - . 1 [
g e : ! | (05 xteyc-10)ns(min) I : !
we LN | : . | .
| 11 | t 1 T t
| I ldECLKWR) Il thBCLK-WR) I i I
I I 25ns(max.) 14 —>: [ Ons(min.) | : | :
WR, WRL, — : — ! ; T l T
WRH ! ' Lo | | ! ! !
! : | tWecK-DB) | ! | | |
: | 40ns(max.) | | |1 (BCLK-DB), | |
| I Hi-Z g’ : : 147} Ons(min.) J|- | :
I -t T G} I e
: : : l r Hig I : I
: ' ~ WoB-wWR) th(wR-DB)
{(n-0.5) x tcyc-40ns(min.) (0.5 x teyc-10)ns(min.)
feye = feCLK)
Measuring conditions n: 1 (when 1 wait)
* Vee1= \Wec2 =5V 2 (when 2 wa?ts)
* Input timing voltage: ML = 0.8 V, (4 =2.0V 3 (when 3 waits)

¢ Output timing voltage: \bL = 0.4V, \bH =2.4V

Figure 5.16 Timing Diagram
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M16C/65 Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 = 5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
: : | : : : : :
BCLK i 1 i I I
th(BCLK-CS)
I tyscLk-cs) | I I I ! - ons(min) |
:|, S| ;= EV“E =: 05 : e e i
———
— | I 1 I I ol [
CSi 1\ | 1 | | 1 1 |
| tq T T T T 1 T | |
1+ W(AD-ALE) th(ALE-AD) | | 0 11 [ I
(0.5 xteyc- 25ns(m|n ) (0.5 % teye- lqu(mln) | 1 i 11 : [ 1
. 1 11 I I L1 I I
D ST} SN S ETTTS G
T i [ [ th(RD-DB) '
! b P _h fsns(max) tac3(RD-DB)’ 1su(DB-RD),  |ons(min.) | :
| | : | | L |((n -0.5) Xtcyc 45}ns(maxl 40ns(min.) | | |
1 I [T I I Il I I
] I td(AD-RD)l—D:L— I I o I i
I WBCLK-AD)I | ons(min)1 'l I I [ I !
I 25ns(max) | | 1 1 1 11 I th(BCLK-AD)
lepl Iy 1 I | [ k—ons(min.) !
. 1 1 1 1 ] 1 1 1 1 1 1
ADi I X ] T I I 1 I X I
BHE :td BCLK-ALE) : i th I : : : : L—I_HI h :
I1Bns(max) | | N(BCLK-ALE) [ [ I I thrp-ap) | '
:'—H —l r—‘”‘s(m'”) . : : I 105 x teyc-10)s(min, !
ALE B R : | /N
I I I tdBCLK-RD)! I I 1 th(sCcLK-RD) !
: : ! 25(n5(ma><) ): : _4 H_Or(1$(min.) :) :
o } | —\ I I ol } |
RD ! ! Py ! ! L) ! !
Write timing
| I I
BCLK | | I I I
taBCLK-CS)| tc th(BCLK- CS)
I I I ye | R I [
| I25ns(ma>() | r : r: ( .Sftf)}? i’gﬁ]&%n)HOnS(mm) :
— l | I I I I
CSi : \ [ [ [ [ 1 [ * :
I T T T T T T
: : : td(BCLK- DB): : : : 'th(BCLK-DB):
- | | ﬁ40ns(mm ) | i i I i : Ons(min.) !
ﬁ)DBIi - :_ _< Adldress : K : Data output : : : : !X Address
| ) T T 1™ T T | ™ T T
| ItADALE) | o | @OBWR) Il thwros) |
1 (0.5% 1cyc-25n8(mif|1-) 1 : | {(n-0.5) x teyc-40}ns(min.) | (05 teyc-10)ns(min.) |
I I I I I I I I
I 1! [ I I I : I I
I tdecLk-AD)! | [ I I I I thecLK-AD)!
I 25ns(max) || [ I I 1 | - |
> ! Pl I I Iy le—pl OnS(min.)
ADi ] h ] : L1 ] ] 1y L1 ]
BRE | | D I i ! X i
BHE : tlds(BCLK ALE)! | th(BCLK- ALE)! ! ! ta(aD-wR)| : : "I WRAD)! > :
I"—ﬁl ns(max)_y 'p—‘ms(mm) :—»: :‘_Ons(mln) : : : ! (0.5 % teye-10)ns(min.) !
I
ALE A I : | VA
| I [ ! ! I I th@cLk-wR !
td(BCLK-W ( )i
. : : L_J S(ns(max)R|) : _J LO_S(”““) : :
WR, WRL t t — ! ! b t '
MM ' ] I I I I I ] I
WRH I I I \|\ 1 1 1 / I I
I I I ] ] [ I I
I
Measuring conditions n: 2 (when 2 wa!ts)
N v iy 3 (when 3 waits)
* Vcci=\ec2 =
* Input timing voltage: ML = 0.8V, \H =2.0V
e Output timing voltage: \bL = 0.4 V,\bH =24V

Figure 5.17 Timing Diagram
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M16C/65 Group 5. Electrical Characteristics

Vec1=Veee =3V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.45 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 44, and 4¢ + 5¢, and When
Inserting 1 to 3 Recovery Cycles and Accessing External Area

Table 5.42 Memory Expansion and Microprocessor Modes (in Wait State Setting 2¢ + 3¢, 2¢ + 4¢,
3¢ + 4¢, and 4¢ + 5¢, and When Inserting 1 to 3 Recovery Cycles and Accessing
External Area)

i Standard
Symbol Parameter Measgrlng - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thecLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rD-AD) Address output hold time (in relation to RD) (Note 4) ns
thwRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-Cs) Chip select output delay time 25 ns
thecLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE signal output delay time 15 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
t4(BCLK-RD) RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4(BCLK-WR) WR signal output delay time 25 ns
thBCLK-WR) WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thecLk-DB) Data output hold time (in relation to BCLK) (3) 0 ns
taoB-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wr-DB) Data output hold time (in relation to WR) () (Note 2) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
nx 109
——— —40[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
HBCLK)
2. Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
- 10[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
3. This standard value shows the timing when the output is off, and does not
show hold time of data bus
Hold time of data bus varies with capacitor volume and pull-up (pull-down)
resistance value.
Hold time of data bus is expressed in R
t=-CR x In(].*VOL/Vccz) .
by a circuit of the right figure. DBi I
For example, when Vg, = 0.2V, C = 30 pF, R = 1 kQ, hold time of output c
low level is l—
t=-30 pF x 1 kQ x |n(l - O'ZVCCZNCCZ)
=6.7ns.
4.  Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
R +0[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
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M16C/65 Group 5. Electrical Characteristics

Veer = Vee2=3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.3 Timer A Input
Table 5.49  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 150 ns
tw(TAH) TAIIN input high pulse width 60 ns
tw(TAL) TAIIN input low pulse width 60 ns
Table 5.50  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 600 ns
tw(TAH) TAIIN input high pulse width 300 ns
tw(TAL) TAIIN input low pulse width 300 ns
Table 5.51 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
Table 5.52  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
J te(tA)
tw(TAH)
TAIIN input \
. tw(TAL) R
feup)
tw(UPH)
TAIOUT input \
tw(upPL) R
[« >
Figure 5.22 Timer A Input
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M16C/65 Group 5. Electrical Characteristics

Veer = Vee2=3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.3.25  Serial Interface

Table 5.57  Serial Interface

Standard .
Symbol Parameter i Max Unit
te(ck) CLKi input cycle time 300 ns
tw(ckH) CLKi input high pulse width 150 ns
twckL) CLKi input low pulse width 150 ns
tac-q) TXDi output delay time 160 ns
thic-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 100 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
td(c-Q) > tsu(p-C) th(c-D)
RXDi 4 F

Figure 5.25 Serial Interface
5.3.2.6 External Interrupt INTi Input

Table 5.58  External Interrupt INTi Input

Standard )
Symbol Parameter in Viax Unit
tw(NH) INTi input high pulse width 380 ns
tuany INTi input low pulse width 380 ns
tw(INL
INTi input
tw(INH)
< »
Figure 5.26 External Interrupt INTi Input
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M16C/65 Group

5. Electrical Characteristics

Timing Requirements

Veec1=Veeze =3V

(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.7  Multi-master 12C-bus
Table 5.59  Multi-master 12C-bus

Symbol Parameter Stahdard Clock Mode - Fast-mode Unit

Min. Max. Min. Max.
teuF Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 13 us
R SCL, SDA signals’ rising time 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
thiGH Hold time in SCL clock 1 status 4.0 0.6 us
fe SCL, SDA signals’ falling time 300 20+0.1Cb 300 ns
tsu:DAT Data setup time 250 100 ns
tsu:sTA Setup time in restart condition 4.7 0.6 us
tsu:sTO Stop condition setup time 4.0 0.6 us
H - -
=W AT O
T ->| tHD-;-SjI':A tsu;sTO I(—

iiaietelaieielatutaiat Sufalisiatatiaiaiaiaieiataistaiaiel i St

te .
s
SCL y
M . S ) I
1|l T
tHD;STA tHD;DAT  THIGH tsu;DAT tsu:sTA
Figure 5.27 Multi-master 12C-bus
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M16C/65 Group

5. Electrical Characteristics

Veec1=Veeze =3V

Switching Characteristics
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.4.3 In 2 or 3 Waits Setting, and When Accessing External Area and Using
Multiplexed Bus
Table 5.63 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When
Accessing External Area and Using Multiplexed Bus) (5)
i Standard
Symbol Parameter 'V'eas‘?f'”g - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 50 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) (Note 1) ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 1) ns
ty@cLK-cs) Chip select output delay time 50 ns
thBcLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
thrD-CS) Chip select output hold time (in relation to RD) (Note 1) ns
thwr-cs) Chip select output hold time (in relation to WR) (Note 1) ns
t4(BCLK-RD) RD signal output delay time 40 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 40 ns
- - See
f WR | output hold ti
h(BCLK-WR) signal output no ime Figure 529 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 50 ns
theCLK-DB) Data output hold time (in relation to BCLK) 0 ns
t4(B-WR) Data output delay time (in relation to WR) (Note 2) ns
th(wr-DB) Data output hold time (in relation to WR) (Note 1) ns
t4(BCLK-ALE) ALE signal output delay time (in relation to BCLK) 25 ns
th(BCLK-ALE) ALE signal output hold time (in relation to BCLK) -4 ns
td(AD-ALE) ALE signal output delay time (in relation to Address) (Note 3) ns
th(AD-ALE) ALE signal output hold time (in relation to Address) (Note 4) ns
t4(AD-RD) RD signal output delay from the end of address 0 ns
t4(AD-WR) WR signal output delay from the end of address 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Notes:
0.5 x 10°
1. Calculated according to the BCLK frequency as follows: —————— —10[ns]
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
n-05)x10° _ 50[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.
QBCLK)
0.5 x 10°
3. Calculated according to the BCLK frequency as follows: ———— —40[ns]
(BCLK)
0.5 x 10°
4.  Calculated according to the BCLK frequency as follows: —————— — 15[ns]
(BCLK)
5. When using multiplexed bus, set fgc k) 12.5 MHz or less.
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M16C/65 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-050 | PLQPO100KB-A | 100P6Q-A/ FP-100U/ FP-100UV | 069 |
Ho
o
% 51
ARAAAAAARRAAAAARAARAARAAAR NoTe)
1. DIMENSIONS "*1" AND "*2"
76 =g = 50 DO NOT INCLUDE MOLD FLASH.
=[@) = "
== = N
= =
== -
== o=
== =
= = by
= =
== b= by
= -
= B N“‘ E4 Dimension in Millimeters
== = ’ S e Symbol 1 Min | Nom | Max
= = D [139]14.0]14.1
= = E [13.9]14.0] 141
= e= Terminal cross section A | — | 1.4 | —
= Q = Fp | 158 | 16.0 | 16.2
100 = » o He [15.8]16.0] 16.2
Al — | —1]u17
LU LELELLELEA LA Al — 117
Index mark bp [0.15]0.20] 0.25
= F b1 [— (048] —
C ]0.09|0.145| 0.20
il T o 2 \ c1 0.125
Wamiilijiilannianisiaiiinege u‘ \ 2 o —1 g
. e e | —| 05| —
pm | L =
B . y |— [ — [0.08
Zo [ — 10—
Detail F ZE — 1.0 —
L 10.35] 05 |0.65
L[ —TJ10]—
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REVISION HISTORY ‘

M16C/65 Group Datasheet

Description
Rev. Date
Page | Summary
2.00 | Dec 10, 2010 | Special Function Registers (SFRs)
31 Table 4.1 SFR Information (1):
« Deleted “the VCRL1 register, the VCR2 register” from note 2.
* Deleted notes 5 to 6 and added note 5.
32 Table 4.2 SFR Information (2): Deleted notes 2 to 7 and added note 2.
49 4.2.1 Register Settings: Added the description regarding read-modify-write instructions.
50 Table 4.20 Read-Modify-Write Instructions: Added.
Electrical Characteristics
51 Table 5.1 Absolute Maximum Ratings:
Added a row for the data area value to Topr (Flash program erase).
52 Table 5.2 Recommended Operating Conditions (1/3):
Added rows for the CEC value to VCCl‘ Vccz, V|H, and V”_.
57 Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics:
Added a condition to the Read voltage row.
60 Table 5.14 Power-On Reset Circuit:
* Added the t,y(por) row.
« Added the last line in note 1.
60 Figure 5.3 Power-On Reset Circuit Electrical Characteristics: Deleted note 2.
64 Table 5.20 Electrical Characteristics (2): Added “ZP, IDU, IDV, IDW” to the V14 - V1. row.
65 Table 5.21 Electrical Characteristics (3):
Moved R5F3651ENFC and R5F3651EDFC to Table 5.22 Electrical Characteristics (4).
73,96 |5.2.2.7 and 5.3.2.7 Multi-master 12C-bus: Added.
74 to 81, |Table 5.37 to Table 5.42 and Table 5.60 to Table 5.65 Memory Expansion Mode and
97 to 104 |Microprocessor Mode:
Deleted the following:
« HOLD input setup time
« HOLD input hold time
« HLDA output delay time
74 Table 5.37 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 30.
75,98 |Figure 5.13 and Figure 5.28 Timing Diagram:
Deleted lower figure (Common to wait state and no wait state settings).
86, 109 |Figure 5.19 and Figure 5.34 Timing Diagram: Changed the width of th(RD-AD).
87 Table 5.43 Electrical Characteristics (1):
» Added rows for the CEC value to Vg, V14-VT., and Leakage current in powered-off state.
* Added “ZP, IDU, IDV, IDW" to the V1, - V1. row.
88 Table 5.44 Electrical Characteristics (2):
Moved R5F3651ENFC and R5F3651EDFC to Table 5.45 Electrical Characteristics (3).
8810 90 |Table 5.44 to Table 5.46 Electrical Characteristics (2) to (4): Changed “VCC1 =5.0 V" to "VCC1 =
3.0 V" in the During flash memory program and During flash memory erase rows.
97 Table 5.60 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 40.
2.10 | Ju. 31, 2012 |(Electrical Characteristics

Vecc=5V

65, 66, 67

Table 5.21 Electrical Characteristics (3), Table 5.22 Electrical Characteristics (4), and Table 5.23
Electrical Characteristics (5): Changed the Measuring Condition column of 40 MHz on-chip
oscillator for the 40 MHz on-chip oscillator mode in the Icc.

Vcc =3V

88, 89, 90

Table 5.44 Electrical Characteristics (2), Table 5.45 Electrical Characteristics (3), and Table 5.46
Electrical Characteristics (4): Changed the Measuring Condition column of 40 MHz on-chip
oscillator for the 40 MHz on-chip oscillator mode in the Icc.
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