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Obsolete

F2MC-16FX

16-Bit

32MHz

CANbus, I2C, LINbus, SCI, UART/USART
DMA, LVD, POR, PWM, WDT
52

64KB (64K x 8)

FLASH

4K x 8

2.7V ~ 5.5V

A/D 21x8/10b

Internal

-40°C ~ 125°C (TA)
Surface Mount

64-LQFP

64-LQFP (10x10)
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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"
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MA/D converter
O SAR-type
0O 8/10-bit resolution

O Signals interrupt on conversion end, single conversion
mode, continuous conversion mode,
stop conversion mode, activation by software, external
trigger, reload timers and PPGs

O Range Comparator Function

B Source Clock Timers

Three independent clock timers (23-bit RC clock timer,
23-bit Main clock timer, 17-bit Sub clock timer)

B Hardware Watchdog Timer
O Hardware watchdog timer is active after reset

O Window function of Watchdog Timer is used to select the
lower window limit of the watchdog interval

M Reload Timers
0O 16-bit wide
O Prescaler with 1/2*, 1/22, 1/23, 1/2*, 1/2°, 1/2° of peripheral
clock frequency
O Event count function

B Free-Running Timers

O Signals an interrupt on overflow, supports timer clear upon
match with Output Compare (0, 4)

O Prescaler with 1, 1/2%, 1/22, 1/23, 1/2%, 1/2°, 1/2°, 1/27, 1/2®
of peripheral clock frequency

M Input Capture Units
O 16-bit wide
O Signals an interrupt upon external event
O Rising edge, Falling edge or Both (rising & falling) edges
sensitive

B Output Compare Units
O 16-bit wide
O Signals an interrupt when a match with Free-running Timer
occurs

O A pair of compare registers can be used to generate an
output signal

B Programmable Pulse Generator
0O 16-bit down counter, cycle and duty setting registers
O Can be used as 2 x 8-bit PPG
O Interrupt at trigger, counter borrow and/or duty match
O PWM operation and one-shot operation

O Internal prescaler allows 1, 1/4, 1/16, 1/64 of peripheral
clock as counter clock or of selected Reload timer
underflow as clock input

O Can be triggered by software or reload timer
O Can trigger ADC conversion
O Timing point capture

B Quadrature Position/Revolution Counter (QPRC)

O Up/down count mode, Phase difference count mode,
Count mode with direction

O 16-bit position counter
O 16-bit revolution counter
O Two 16-bit compare registers with interrupt

O Detection edge of the three external event input pins AIN,
BIN and ZIN is configurable

Document Number: 002-04712 Rev.*A

MB96620 Series

M Real Time Clock

O Operational on main oscillation (4MHz), sub oscillation
(32kHz) or RC oscillation (100kHz/2MHZz)

O Capable to correct oscillation deviation of Sub clock or RC
oscillator clock (clock calibration)

O Read/write accessible second/minute/hour registers

O Can signal interrupts every half
second/second/minute/hour/day

O Internal clock divider and prescaler provide exact 1s clock

HExternal Interrupts
O Edge or Level sensitive
O Interrupt mask bit per channel

O Each available CAN channel RX has an external interrupt
for wake-up

O Selected USART channels SIN have an external interrupt
for wake-up

B Non Maskable Interrupt

O Disabled after reset, can be enabled by Boot-ROM
depending on ROM configuration block

O Once enabled, can not be disabled other than by reset
O High or Low level sensitive
O Pin shared with external interrupt O

M|/O Ports

O Most of the external pins can be used as general purpose
I/0

O All push-pull outputs (except when used as I°C SDA/SCL
line)

O Bit-wise programmable as input/output or peripheral signal

O Bit-wise programmable input enable

O One input level per GPIO-pin (either Automotive or CMOS
hysteresis)

O Bit-wise programmable pull-up resistor

M Built-in On Chip Debugger (OCD)

O One-wire debug tool interface

O Break function:
» Hardware break: 6 points (shared with code event)
+ Software break: 4096 points

O Event function
» Code event: 6 points (shared with hardware break)
 Data event: 6 points
» Event sequencer: 2 levels + reset

O Execution time measurement function

O Trace function: 42 branches

O Security function

HFlash Memory

O Dual operation flash allowing reading of one Flash bank
while programming or erasing the other bank

O Command sequencer for automatic execution of
programming algorithm and for supporting DMA for
programming of the Flash Memory

O Supports automatic programming, Embedded Algorithm
O Write/Erase/Erase-Suspend/Resume commands

O A flag indicating completion of the automatic algorithm

O Erase can be performed on each sector individually

O Sector protection

O Flash Security feature to protect the content of the Flash
O Low voltage detection during Flash erase or write
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1. Product Lineup

MB96620 Series

Features MB96620 Remark
Product Type Flash Memory Product
Subclock Subclock can be set by software
Dual Operation Flash Memory RAM -
32.5KB + 32KB 4KB MB96F622R, MB96F622A Product Options
64.5KB + 32KB 10KB MB96F623R, MB96F623A R: MCU with CAN
128.5KB + 32KB 10KB MB96F625R, MB96F625A A: MCU without CAN
Package LQFP-64

FPT-64P-M23/M24

DMA 2ch
USART 3ch LIN-USART 2/7/8

with automatic LIN-Header

16-bit Input Capture Unit (ICU)

P : Yes (only 1ch) LIN-USART 2
transmission/reception
with 16 byte RX- and No
TX-FIFO
I’Cc 1ch I°cC o
8/10-bit A/D Converter 21ch AN 0 to 14/24/25/28 to 31
with Data Buffer No
with Range Comparator Yes
with Scan Disable No
with ADC Pulse Detection No
16-bit Reload Timer (RLT) 3ch RLT 1/3/6
FRTOto 3
16-bit Free-Running Timer (FRT) 4ch FRT 2/3 does not have external
clock input pin
8ch ICU 0/1/4 to 7/9/10

(2 channels for LIN-USART)

(ICU 9/10 for LIN-USART)

16-bit Output Compare Unit (OCU)

6¢ch

OCU 0/1/4t0 7

8/16-bit Programmable Pulse Generator (PPG)

8ch (16-bit) / 16¢h (8-bit)

PPG 0/1/3/416/7/12/14

with Timing point capture

Yes

with Start delay No

with Ramp No
Quadrature Position/Revolution Counter
(QPRC) 2ch QPRC 0/1

CAN 2

CAN Interface 1ch 32 Message Buffers
External Interrupts (INT) 13ch INT 0/2/3/4/7 to 15
Non-Maskable Interrupt (NMI) 1ch
Real Time Clock (RTC) 1ch

1/0 Ports

50 (Dual clock mode)
52 (Single clock mode)

Clock Calibration Unit (CAL) 1ch
Clock Output Function 2ch

Low voltage detection function
Low Voltage Detection Function Yes can be

disabled by software
Hardware Watchdog Timer Yes
On-chip RC-oscillator Yes
On-chip Debugger Yes

Note:

All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the general /O port according to your function use.

Document Number: 002-04712 Rev.*A
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3. Pin Assignment

(Top view)
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(FPT-64P-M23/M24)
*1: CMOS input level only

*2: CMOS input level only for I°C
*3: Please set ROM Configuration Block (RCB) to use the subclock.
Other than those above, general-purpose pins have only Automotive input level.
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MB96620 Series

Pin name Feature Description
WOT RTC Real Time clock output pin
X0 Clock Oscillator input pin
X0A Clock Subclock Oscillator input pin
X1 Clock Oscillator output pin
X1A Clock Subclock Oscillator output pin
ZINn QPRC Quadrature Position/Revolution Counter Unit n input pin

Document Number: 002-04712 Rev.*A
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MB96620 Series

Type Circuit

Remarks

ey [——

Standby control

for input shutdown TTL input

* Open-drain I/O

» Output 25mA, Vcc = 2.7V

e TTL input

Document Number: 002-04712 Rev.*A
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8. RAMSTART Addresses

) Bank O
Devices RAM size RAMSTARTO
MB96F622 4KB 00:72004
MB96F623 .
MBO6E625 10KB 00:5A004

Document Number: 002-04712 Rev.*A
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9. User ROM Memory Map For Flash Devices

MB96F622 MB96F623 MB96F625
CPU mode Flash memory Flash size Flash size Flash size
address mode address 32.5KB + 32KB 64.5KB + 32KB 128.5KB + 32KB
PR SFFFER, 539 - 328
- H - H
FE7FFR, SFTFFF, SA39 - 64KB SA39 - 64KB
FF:0000y 3F:0000,
FE:FFFFy 3E:FFFF,
SA38 - 64KB
FE:0000,4 3E:0000,
FD:FFFF,
Reserved
Reserved
Reserved
DF:A000y
DF:9FFF, 1F:9FFF,
DF:8000, 1F:8000, SA4 - 8KB SA4 - 8KB SA4 - 8KB
DF:7FFFy 1F:7FFFy
DF:6000, 1F:6000,, SA3 - 8KB SA3 - 8KB SA3 - 8KB
DF:5FFF, 1F:5FFF,
DF:4000,, 1F:4000, SA2 - 8KB SA2 - 8KB SA2 - 8KB
DF:3FFFy 1F:3FFFy,
DF:2000, 1F:2000, SALl - 8KB SALl - 8KB SALl - 8KB
DF:1FFF, 1F:1FFF, N i R ] N
DF:0000,, 1F:0000, SAS - 512B SAS - 512B SAS -512B
DE:FFFFy
DE:0000,, Reserved Reserved Reserved

*: Physical address area of SAS-512B is from DF:0000y to DF:01FFy.

Others (from DF:0200y to DF:1FFFy) is mirror area of SAS-512B.

Sector SAS contains the ROM configuration block RCBA at CPU address DF:0000y -DF:01FF.
SAS can not be used for E’PROM emulation.

Document Number: 002-04712 Rev.*A
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Bank A of Flash A

Bank B of Flash A

Bank A of Flash A
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11.Interrupt Vector Table

: Index in

n\{Jergtt?err ve(?:];f()srettalgle Vector name Clegueg by plr%grg)m Description
0 3FCq CALLVO No - CALLV instruction
1 3F84 CALLV1 No - CALLYV instruction
2 3F4y CALLV2 No - CALLYV instruction
3 3F0H CALLV3 No - CALLYV instruction
4 3ECH CALLV4 No - CALLYV instruction
5 3E84 CALLVS No - CALLYV instruction
6 3E4y CALLV6 No - CALLYV instruction
7 3EOH CALLV7 No - CALLYV instruction
8 3DCx RESET No - Reset vector
9 3D8y INT9 No - INT9 instruction
10 3D4y EXCEPTION No - Undefined instruction execution
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCx DLY No 12 Delayed Interrupt
13 3C8y RC_TIMER No 13 RC Clock Timer
14 3C44 MC_TIMER No 14 Main Clock Timer
15 3C04 SC_TIMER No 15 Sub Clock Timer
16 3BCx LVDI No 16 Low Voltage Detector
17 3B84 EXTINTO Yes 17 External Interrupt O
18 3B4y - - 18 Reserved
19 3B0u EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A84 EXTINT4 Yes 21 External Interrupt 4
22 3A4y - - 22 Reserved
23 3A04 - - 23 Reserved
24 39Cq EXTINT7 Yes 24 External Interrupt 7
25 3984 EXTINT8 Yes 25 External Interrupt 8
26 394y EXTINT9 Yes 26 External Interrupt 9
27 3904 EXTINT10 Yes 27 External Interrupt 10
28 38Ch EXTINT11 Yes 28 External Interrupt 11
29 3884 EXTINT12 Yes 29 External Interrupt 12
30 384y EXTINT13 Yes 30 External Interrupt 13
31 3804 EXTINT14 Yes 31 External Interrupt 14
32 37Cq EXTINT15 Yes 32 External Interrupt 15
33 3784 - - 33 Reserved
34 3744 - - 34 Reserved
35 3704 CAN2 No 35 CAN Controller 2
36 36Chx - - 36 Reserved
37 3684 - - 37 Reserved
38 364y PPGO Yes 38 Programmable Pulse Generator 0
39 3604 PPG1 Yes 39 Programmable Pulse Generator 1
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n\ﬁenﬁtg’ér ngftfg're:a:gle Vector name Clegr,\ﬁg by :I:C(:Ojgi):t;l); Description
81 2B8y OoCcu4 Yes 81 Output Compare Unit 4
82 2B4y OCU5 Yes 82 Output Compare Unit 5
83 2B0y OCuU6 Yes 83 Output Compare Unit 6
84 2ACh OoCu7 Yes 84 Output Compare Unit 7
85 2A84 - - 85 Reserved
86 2A44 - - 86 Reserved
87 2A04 - - 87 Reserved
88 29Ch - - 88 Reserved
89 2984 FRTO Yes 89 Free-Running Timer 0
90 294y FRT1 Yes 90 Free-Running Timer 1
91 2904 FRT2 Yes 91 Free-Running Timer 2
92 28Chx FRT3 Yes 92 Free-Running Timer 3
93 2884 RTCO No 93 Real Time Clock
94 2844 CALO No 94 Clock Calibration Unit
95 2804 - - 95 Reserved
96 27Chx 1ICO Yes 96 I°C interface 0
97 2784 - - 97 Reserved
98 2744 ADCO Yes 98 A/D Converter 0
99 2704 - - 99 Reserved
100 26Ch - - 100 Reserved
101 2684 - - 101 Reserved
102 264y - - 102 Reserved
103 2604 - - 103 Reserved
104 25CH - - 104 Reserved
105 2584 LINR2 Yes 105 LIN USART 2 RX
106 254y LINT2 Yes 106 LIN USART 2 TX
107 2504 - - 107 Reserved
108 24Cy - - 108 Reserved
109 2484 - - 109 Reserved
110 244y - - 110 Reserved
111 2404 - - 111 Reserved
112 23Chx - - 112 Reserved
113 2384 - - 113 Reserved
114 234y - - 114 Reserved
115 2304 LINR?Y Yes 115 LIN USART 7 RX
116 22Cy LINT7 Yes 116 LIN USART 7 TX
117 2284 LINRS8 Yes 117 LIN USART 8 RX
118 224y LINT8 Yes 118 LIN USART 8 TX
119 2204 - - 119 Reserved
120 21Cq - - 120 Reserved
121 2184 - - 121 Reserved
122 214y - - 122 Reserved
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* The DEBUG I/F pin has only a protective diode against Vss. Hence it is only permitted to input a negative clamping current
(4mA). For protection against positive input voltages, use an external clamping diode which limits the input voltage to
maximum 6.0V.

» Sample recommended circuits:

Protective diode

VCC
Limiting j P-ch

resistance —

+B input (OV to 16V) — AN\ —

" The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the thermal
conductance of the package on the PCB.
The actual power dissipation depends on the customer application and can be calculated as follows:
Po =Pio + Pt
Pio = Z (VoL x loL + Vou % lon) (I/O load power dissipation, sum is performed on all I/O ports)
Pint = Vee x (Iec + 1a) (internal power dissipation)
Icc is the total core current consumption into Vcc as described in the “DC characteristics” and depends on the selected operation
mode and clock frequency and the usage of functions like Flash programming.
Ia is the analog current consumption into AVcc.

*®: Worst case value for a package mounted on single layer PCB at specified Ta without air flow.
"7 Write/erase to a large sector in flash memory is warranted with TA < + 105°C.

WARNING

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
absolute maximum ratings. Do not exceed these ratings.
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14.2 Recommended Operating Conditions

MB96620 Series

(Vss = AVSS = OV)

Value

Parameter Symbol Min Typ Max Unit Remarks
Power suppl 2.7 - 5.5 \Y,
pply Vee, AVee — :

voltage 2.0 - 5.5 V Maintains RAM data in stop mode
1.0pF (Allowance within + 50%)
3.9uF (Allowance within + 20%)

. . Please use the ceramic capacitor or the

itm(? gtizlng capacitor Cs 0.5 1.0t0 3.9 4.7 uF capacitor of the frequency response of this
level.
The smoothing capacitor at Vcc must use the
one of a capacity value that is larger than Cs.

WARNING

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All of the
device's electrical characteristics are warranted when the device is operated within these ranges.
Always use semiconductor devices within their recommended operating condition ranges. Operation outside these ranges may
adversely affect reliability and could result in device failure. No warranty is made with respect to uses, operating conditions, or
combinations not represented on the data sheet. Users considering application outside the listed conditions are advised to contact

their representatives beforehand.

Document Number: 002-04712 Rev.*A
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Parameter Symbol Pin Conditions - Value Unit Remarks
name Min Typ Max
- 1800 2245 pA Ta=+25°C
PLL Timer mode with CLKPLL =
lceTpLL 32MHz (CLKRC and CLKSC - - 3165 pA Ta =+105°C
stopped)
- - 3975 nA Ta=+125°C
Main Timer mode with - 285 325 pA Ta=+25°C
CLKMC = 4MHz,
lceTMAIN SMCR:LPMSS =0 - - 1085 },LA Ta=+105°C
(CLKPLL, CLKRC and CLKSC
stopped) - - 1930 pA Ta=+125°C
RC Timer mode with - 160 210 pA Ta=+25°C
Power supply CLKRC = 2MHz,
currentin | lectrer Vcce SMCR:LPMSS =0 - - 1025 pHA Ta=+105°C
Timer modes™ (CLKPLL, CLKMC and CLKSC
stopped) - - 1840 pA Ta=+125°C
RC Timer mode with i 35 5 KA Ta=+25°C
CLKRC = 100kHz _ o
lectrer (CLKPLL, CLKMC and CLKSC i . 855 WA Ta =+105°C
stopped) - - 1640 HA Ta = +125°C
Sub Timer mode with i 25 65 pA Ta=+25°C
CLKSC = 32kHz _ o
lectsue (CLKMC, CLKPLL and CLKRC i i 830 kA Ta = +105°C
stopped) - - 1620 |pA | Ta=+125°C
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14.3.2 Pin Characteristics
(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

Value

Parameter Symbol | Pin name Conditions vin Typ Max Unit Remarks
" ip:;ﬁts . :(/0007 ) l/coc3 v I(EIIF\)/IUOIS Hysteresis
PAn m . Vee . Vee v AUTOMOTIVE
- x 0.8 +0.3 Hysteresis input
Vikos X0 Elé(;z{rglo((::ll?ﬁplzt mode" \X/I(D)S i VD v VD=1.8V+0.15V
|r|1_|pu|te :/lslltage Virixoas XO0A 'I'Ec))(ts?:rilrllgtligLO(r:r!(c)idne" \x/%cs ) YCOCJS v
ViHRr RSTX - \X/(E)CS ) }r/coc3 Vv |(r:1|[\)/|uct)s Hysteresis
Virm MD ) Vgc3 ) YCOCS Vv IC;I;/IJ?S Hysteresis
Viro DEBUG ) 2.0 - Vel v | TTLnput
" i’:]gﬁts ) V(s)s3 ) \x/COC3 Vv IC;I;/IJ?S Hysteresis
Pnn m . Vss ) Vee Vv AUTOMOTIVE
- -0.3 x 0.5 Hysteresis input
Vixos | X0 E’gﬁ{ rr‘]‘;"(')gg?,ck In "Fast Clock | /o - \X/'(D). , |V |vp=18vs0.15v
wiage | Vs | X0A | e s | hee |V
ViR RSTX - V(S)S3 ) \X/coc2 Y I(E]I;)/IUCI)S Hysteresis
Vi MD } VSS:B ) Ysgs Vv EIF\)/ISS Hysteresis
Vi SEBUG - Y(Sf3 - 0.8 V| TTL Input
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14.4.3 Built-in RC Oscillation Characteristics
(VCC = AVCC =2.7V to 55V, Vss = AVss = OV, TA =-40°Cto + 125°C)
Value )
Parameter Symbol - Unit Remarks
Min Typ Max
50 100 200 KHz Wh(_an using slow frequency of RC
Clock frequency fre oscnlator.
1 5 4 MHz Wh(_an using fast frequency of RC
oscillator
When using slow frequency of RC
80 160 320 us oscillator
RC clock stabilization ¢ (16 RC clock cycles)
time RCSTAB When using fast frequency of RC
64 128 256 us oscillator
(256 RC clock cycles)
14.4.4 Internal Clock Timing
(Vec = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)
Value
Parameter Symbol - Unit
Min Max
Internal System clock frequency )
(CLKSL1 and CLKS2) fowksa, fevksz 54 MHz
Internal CPU clock frequency (CLKB), i
Internal peripheral clock frequency (CLKP1) fewke, feukes 32 MHz
Internal peripheral clock frequency (CLKP2) feLkp2 - 32 MHz
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14.4.5 Operating Conditions of PLL

(VCC = AVCC =2.7Vto 55V, Vss = AVss = OV, TA =-40°Cto + 125°C)

MB96620 Series

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
PLL oscillation stabilization wait time tLock 1 - 4 ms For CLKMC = 4MHz
PLL input clock frequency feLw 4 - 8 MHz
I Permitted VCO output
PLL oscillation clock frequency feLkveo 56 - 108 MHz frequency of PLL (CLKVCO)
. For CLKMC (PLL input clock)
PLL phase jitter tpskew -5 - +5 ns > AMHz

PLL output

Ideal clock
Slow

Deviation

L]

v

[ )

T ! |
o t2
1
L]

R

p-c-‘
(=
ol
o

L

I
h\

[}
o

Deviation time from the ideal clock is assured per cycle out of 20,000 cycles.

—

g

e

BE

ol

e

time

Fast

14.4.6 Reset Input

(Vcc = AVee = 2.7V 10 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 125°C)

. Value .
Parameter Symbol Pin name . Unit
Min Max
Reset input time 10 - us
trsTL RSTX

Rejection of reset input time 1 - us

tRSTL ’
RSTX

0.2V 0.2V
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14.5.2 Accuracy and Setting of the A/D Converter Sampling Time
If the external impedance is too high or the sampling time too short, the analog voltage charged to the internal sample and hold

capacitor is insufficient, adversely affecting the A/D conversion precision.
To satisfy the A/D conversion precision, a sufficient sampling time must be selected. The required sampling time (Tsamp) depends
on the external driving impedance Rex, the board capacitance of the A/D converter input pin Cextand the AVcc voltage level. The

following replacement model can be used for the calculation:

MCU

Analog

input
Rex P \ Ruin
Source O—A\/\\, _T_ B Q/o W\/r Comparator
/; Cext $ /; C:VIN

Sampling switch
(During sampling:ON)

[N

Rext: External driving impedance
Cexi: Capacitance of PCB at A/D converter input

Cvin: Analog input capacity (1/0, analog switch and ADC are contained)
Rvin: Analog input impedance (1/0, analog switch and ADC are contained)

The following approximation formula for the replacement model above can be used:
Tsamp =7.62 % (ReXt x Cext + (ReXt + RVIN) X CVIN)
* Do not select a sampling time below the absolute minimum permitted value.

(0.5pus for 4.5V < AVcc £ 5.5V, 1.2ps for 2.7V < AVcc < 4.5V)
« If the sampling time cannot be sufficient, connect a capacitor of about 0.1uF to the analog input pin.

+ A big external driving impedance also adversely affects the A/D conversion precision due to the pin input leakage current IIL
(static current before the sampling switch) or the analog input leakage current IAIN (total leakage current of pin input and
comparator during sampling). The effect of the pin input leakage current IIL cannot be compensated by an external capacitor

» The accuracy gets worse as |AVRH - AVss| becomes smaller.
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15.Example Characteristics

MB96620 Series

This characteristic is an actual value of the arbitrary sample. It is not the guaranteed value.

HENMB96F625
Run Mode
100.00 ( - )
F PLL clock (32MHz)
10.00
Main osc. (4MHz)
z
s 1.00 RC clock (2MHz)
S
RC clock (100kHZ) //
- /
L Sub osc. (32kHz)
0.01
0 0 50 100 150
Ta[°C]
Sleep Mode =
100.000 (VCC =
10.000 PLL clock (32MHz)
1000 Main osc. (4MHz)
<
= RC clock (2MHz)
_8 0.100 -
RC clock (100kHz) //
/
0.010 Sub osc. (32kHz)
0.001
- o 50 100 150
Ta[°C]
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64-pin plastic LQFP Lead pitch 0.50 mm
Package width x 10.0 x 10.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.32¢
(FPT-64P-M24) Code P-LFQFP64-10x10-0.50
(Reference) '
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M24) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

12.00+0.20(.472+.008)SQ
*10.00+0.10(.394+.004)SQ 0.145+0.055

@ (:006+.002)

o — |  ——
Q @
 —— o —
 ——  ——
 ——  ——
o —T F—————-—— - —— == — = — — = |
f— — | Details of "A" part |
[—— e [©]0.08(.003)] | 15022 |
— I 2= (Mounting height |
— T [ (059722 ¢ g height) |
o s | y |
‘ \
p— INDEX - ! |
=  — I = 0.10+0.10 |
o ] |
p— o~g° i .004+.004)!
=) | {0 8 I (oo,
—— |
W AN |
EEEEEEEEREEGEL ! e ‘
I 0.50+0.20 0.25(.010) |
LEAD No. (1) | (:020%.008] |
0.50(.020) 0.20+0.05 | 0.60+0.15 |
— $70.08(.003) @ | (:024%.006) |
(008t.002) ——— 4 TR
Dimensions in mm (inches).
© 2005-2010 FUJITSU SEMICONDUCTOR LIMITED F64036S-c-1-3 Note: The values in parentheses are reference values
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18.Major Changes

Spansion Publication Number: MB96620 DS704-00008

Page Section Change Results

Revision 2.0
Features Changed the description of “External Interrupts”

Interrupt mask and pending bit per channel

—

Interrupt mask bit per channel

25 to 28 | Handling Precautions Added a section

Electrical Characteristics Changed the Conditions for Iccsren

3. Dc Characteristics CLKS1/2 = CLKB = CLKP1/2 = CLKRC = 2MHz,

(1) Current Rating —

CLKS1/2 = CLKP1/2 = CLKRC = 2MHz,

Changed the Conditions for Iccsrel

CLKS1/2 = CLKB = CLKP1/2 = CLKRC = 100kHz

N

CLKS1/2 = CLKP1/2 = CLKRC = 100kHz

Changed the Conditions for IccrpLL

PLL Timer mode with CLKP1 = 32MHz

N

PLL Timer mode with CLKPLL = 32MHz

Changed the Value of “Power supply current in Timer modes”
lccTpLL

Typ: 2480pA — 1800pA (Ta = +25°C)

Max: 2710pA — 2245pA (Ta = +25°C)

Max: 3985uA — 3165uA (Ta = +105°C)

Max: 4830pA — 3975pA (Ta = +125°C)

Changed the Conditions for Icctrer

RC Timer mode with CLKRC = 100kHz,

SMCR:LPMSS = 0 (CLKPLL, CLKMC and CLKSC stopped)
N

RC Timer mode with CLKRC = 100kHz

(CLKPLL, CLKMC and CLKSC stopped)

Changed the annotation *2

Power supply for "On Chip Debugger" part is not included.
Power supply current in Run mode does not include

Flash Write / Erase current.

N

The current for "On Chip Debugger" part is not included.

4. Ac Characteristics Added parameter, “Noise filter” and an annotation *5 for it
(10) I°c Timing Added tsp to the figure

5. A/D Converter Deleted the unit “[Min]” from approximation formula of

51 (2) Accuracy And Setting Of The A/D Sampling time

Converter Sampling Time
7. Flash Memory Write/Erase Changed the condition

Characteristics (Vcec = AVee = 2.7V to 5.5V, VD=1.8V+0.15V, Vss = AVss =
0V, Ta=-40°Cto + 125°C)

N

(Vec = AVee = 2.7V t0 5.5V, Vss = AVss = 0V, Ta=-40°C to +
125°C)

36

37

38

49

56
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