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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"

Obsolete

F2MC-16LX

16-Bit

24MHz

CANbus, EBI/EMI, LINbus, SCI, UART/USART
DMA, POR, WDT

80

128KB (128K x 8)
FLASH

6K x 8

3.5V ~ 5.5V

A/D 16x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-BQFP

100-QFP (14x20)
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Pin No. 110
1 2 Pin name Clrcu!;t Function
QFP100* LQFP100* type*
P84 General purpose |/O pin.
61 59 SCKO F Clock 1/O pin for UARTO
INT15R External interrupt request input pin
P85 General purpose I/O pin.
62 60 M purp P
SIN1 Serial data input pin for UART1
P86 General purpose I/O pin.
63 61 F puTP P
SOT1 Serial data output pin for UART1
P87 General purpose I/O pin.
64 62 F puTP P
SCK1 Clock 1/O pin for UART1
65 63 Vee — Power (3.5 V to 5.5 V) input pin
P90 to P93 General purpose I/O pins
67 to 70 65 to 68 F
PPG1, 3,5,7 Output pins for PPGs
P94 to P97 General purpose I/O pins
71to 74 69 to 72 F ; ; ion i
OUTO to OUT3 Waveform output pins for output compares. This function is enabled when
the OCU enables waveform output.
PAO General purpose I/O pin.
75 73 RX0 F RX input pin for CANO Interface
INT8R External interrupt request input pin
PA1 General purpose I/O pin.
76 74 F purP P
TXO0 TX Output pin for CANO
General purpose I/O pins. The register can be set to select whether to use
P00 to P07 : . Lo e )
a pull-up resistor. This function is enabled in single-chip mode.
77 to 84 75 to 82 G I/O pins for 8 lower bits of the external address/data bus.
ADOO to ADO7 This function is enabled when the external bus is enabled.
INT8 to INT15 External interrupt request input pins.
General purpose I/O pin. The register can be set to select whether to use a
P10 pull-up resistor.
This function is enabled in single-chip mode.
85 83 G -
ADOS I/O pin for the external address/data bus.
This function is enabled when the external bus is enabled.
TIN1 Event input pin for the reload timer
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Pin No. 110
1 2 Pin name Circuit Function
QFP100*' | LQFP100* type*>
General purpose I/O pin. The register can be set to select whether to use a
P11 . . L L ;
pull-up resistor. This function is enabled in single-chip mode.
86 84 G 1/0 pin for the external address/data bus. This function is
ADO09 )
enabled when the external bus is enabled.
TOT1 Output pin for the reload timer
General purpose I/O pin. The register can be set to select whether to use a
P12 pull-up resistor.
This function is enabled in single-chip mode.
87 85 AD10 N 1/0 pin for the external address/data bus. This function is
enabled when the external bus is enabled.
SIN3 Serial data input pin for UART3
INT1M1R External interrupt request input pin
General purpose I/O pin. The register can be set to select whether to use a
P13 pull-up resistor.
This function is enabled in single-chip mode.
88 86 G
AD11 1/0 pin for the external address/data bus. This function is
enabled when the external bus is enabled.
SOT3 Serial data output pin for UART3
General purpose I/O pin. The register can be set to select whether to use a
P14 pull-up resistor.
This function is enabled in single-chip mode.
89 87 G
AD12 1/0 pin for the external address/data bus. This function is
enabled when the external bus is enabled.
SCK3 Clock I/O pin for UART3
90 88 Vee — Power (3.5 V to 5.5 V) input pin
91 89 Vss — GND pin
92 90 X1 A Main clock output pin
93 91 X0 Main clock input pin
General purpose I/O pin. The register can be set to select whether to use a
P15 pull-up resistor.
94 92 G This function is enabled in single-chip mode.
AD13 1/0 pin for the external address/data bus. This function is
enabled when the external bus is enabled.
General purpose I/O pin. The register can be set to select whether to use a
P16 pull-up resistor.
95 93 G This function is enabled in single-chip mode.
AD14 1/0 pin for the external address/data bus. This function is
enabled when the external bus is enabled.

(Continued)
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4. 1/0 Circuit Type

Type Circuit Remarks
Oscillation circuit
High-speed oscillation feedback
X1 D ’ @o Xout resistor = approx. 1 MQ
A X0
L

Standby control signal

Oscillation circuit
Low-speed oscillation feedback

> ’ O
X1A D {>C Xout resistor = approx. 10 MQ
B X0A

Standby control signal

B MASK ROM and evaluation products:
R CMOS hysteresis input pin

c D—/\/\/\/_ ». >o—— gmﬁss hysteresis | g £lash memory products:
CMOS input pin

MASK ROM and evaluation products:
B CMOS hysteresis input pin

R
__ CMOS hysteresis B Pull-down resistor value: approx. 50 kQ

inputs Flash memory products:
B CMOS input pin

7
Y

D
Pull-down
Resistor B No pull-down
CMOS hysteresis input pin
Pull-up resistor value: approx. 50 kQ
Pull-up
E Resistor

R

CMOS hysteresis
&' >. — inputs

(Continued)
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Type Circuit Remarks

B CMOS level output
(loL =4 mA, loy =-4 mA)

|— Pout B CMOS hysteresis input (with function to disconnect
input during standby)

B Automotive input (with function to
Nout disconnect input during standby)

B A/D converter analog input

CMOS hysteresis
input

Automotive input

Standby control for
input shutdown

45— Analog input

B CMOS level output
(|0|_ =4 mA, IOH =4 mA)
P-ch Pout ® D/A analog output
B CMOS hysteresis input (with function to disconnect
input during standby)
N-ch |7 Nout
B Automotive input (with function to

disconnect input during standby)

R
CMOS hysteresis B A/D converter analog input
J input
Automotive input
Standby control for
input shutdown
45— Analog input
45— Analog output
T
Power supply input protection circuit
P-ch
K
N-ch

B A/D converter reference voltage power supply input
pin, with the protection

P-ch J_—— ANE circuit

L B Flash memory devices do not have a protection
AVR circuit against V¢ for pin AVRH

N-ch N ANE
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m  MB90341E(S), MB90341CE(S), MBI0342E(S), MBI0342CE(S), MBIOF342E(S), MBIOF342CE(S), MBIOF345E(S),
MBOOF345CE(S), MBI0346E(S), MBI0346CE(S), MBIOF346E(S), MBIOF346CE(S), MBI0347E(S), MBI0347CE(S),
MBOOF347E(S), MBYOF347CE(S), MBI0348E(S), MBI0348CE(S), MBI0349E(S), MBY0349CE(S), MBIOF349E(S), MBIOF349CE(S)

X0,X1 —
XOA,X1A*1—> Clock *]CG;_L)J(
RST > Controller <
RAM Free-run
2 KIB K/16 K/ |<t— > 0 [ FRCKO
20 Kbytes
Input
~§—P Capture |—— IN7 to INO
ROM/Flash 8 channels
64 K/128 K
256 K/384 K/ [ Output
512 Kbytes ~@—P| Compare |[—® OUT7 to OUTO
8 channels
Prescaler | g——p»] Free-run
4 Cha;nels — Timer 1 FRCK
SOT3 to SOTO -— CAN
LIN-UART - *3
SCK3 to SCKO @3 4 hannels € <@——p| Controller RXO, RX1*3
SIN3to SINO —B» 1/2 channels*3—9 TX0, TX1
AVee — > -— > 16D Reload g TIN3 to TINO
AN15to ANO —B 8/10-bit
AN23 to AN16+2 —i={A/D Converter —
AVRH — hannels g AD15to ADOO
AVRL —> @ —  A23t0 A16
ADTG — o — ALE
L — - RD
% External WR/WRL
Y [ Bus »
Interface —9» WRH
8/16-bit HRQ
PPGF to PPG0 <&—{ PPG |<— I —
16/8 channels — HAK
-—— RDY
SDA1, SDA0*2 <] 1°C — CLK
SCL1, SCL0*? - Niortace
, * 2 channels INT15 to INT8
<< E]’t‘;?mgl “INT15R to INT8R
16 channels |[<@—— INT7 to INTO
DMAC —P
Clock
*1 : Only for devices with an S suffix in the part number > Monitor [— CKOT
*2 : Only for devices with a C suffix in the part number
*3 : Only the MB90341E(S)/ 341CE(S)/ 342E(S)/ 342CE(S)/ F342E(S)/F342CE(S)/F345E(S)/ F345CE(S)
are equipped with 2 CAN channels
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Address Register Abbreviation | Access Resource name Initial value
000060,; | Timer Control Status 0 TMCSRO RIW 16-bit Reload 000000005
000061, | Timer Control Status 0 TMCSRO RIW Timer 0 XXXX0000g
000062y Timer Control Status 1 TMCSR1 R/W 16-bit Reload 000000005
000063,; | Timer Control Status 1 TMCSR1 RIW Timer 1 XXXX0000g
000064, | Timer Control Status 2 TMCSR2 RIW 16-bit Reload 00000000
000065, | Timer Control Status 2 TMCSR2 RIW Timer 2 XXXX0000g
000066,, | Timer Control Status 3 TMCSR3 RIW 16-bit Reload 00000000
000067,; | Timer Control Status 3 TMCSR3 RIW Timer 3 XXXX0000g
000068,; | A/D Control Status 0 ADCS0 RIW 000XXXX0g
000069,; | A/D Control Status 1 ADCS1 RIW 0000000Xg
00006A; | A/D Data0 ADCRO R 00000000

A/D Converter
00006B;; | A/D Data 1 ADCR1 R XXXXXX00g
00006C,; | ADC Setting 0 ADSRO RIW 00000000
00006Dy | ADC Setting 1 ADSR1 R/W 00000000g
00006Ey Reserved
00006F ROM Mirror Function Select ROMM W ROM Mirror XXXXXXX1g
000070

to Reserved for CAN Controller 0/1. Refer to “CAN Controllers”
00008F
000090

to Reserved
00009A

DMA Descriptor Channel Specified
00009By | Register DCSR RW 000000005
00009C,; | DMA Status L Register DSRL RIW DMA 000000005
00009D,; | DMA Status H Register DSRH RIW 00000000
00009E;; |Address Detect Control Register 0 PACSRO RIW Address Match 000000005
00009F ggg’}gg’r Interrupt Trigger/Release DIRR RIW Delayed Interrupt XXXXXXX0g
; Low P
0000A0y | Low-power Mode Control Register LPMCR W,RIW ool Coreuit 000110005
. . Low Power
0000A1Y Clock Selection Register CKSCR R,R/W Control Circuit 111111005
0000A2,,,
0000A3,; Reserved
0000A4;, | DMA Stop Status Register DSSR R/W DMA | 00000000g
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List of Message Buffers (ID Registers) (2)

Address . L .
Register Abbreviation Access Initial Value
CANO CAN1

007A40, 007C40y XXXXXXXXg

007A414 007C41y KRXXXXXXsg
ID Register 8 IDR8 R/W

007A42, 007C42y, XXX

007A43y, 007C43, XXXXXXX X

007A44,, 007C44y, XXXXXXXXg

007A45y, 007C45y, XXXXXXXXg
ID Register 9 IDR9 R/W

007A46, 007C46y XXXXXXXXg

007A474 007C47, KRXXXXXXsg

007A48y, 007C48y, XXX

007A49, 007C49,, XXXXXXX X
ID Register 10 IDR10 R/W

007A4A 007C4Ay XXXXXXXXg

007A4By 007C4B XXXXXXXXg

007A4Cy 007C4Cy XXXXXXXXg

007A4Dy 007C4Dy XXXXXXXXs
ID Register 11 IDR11 RIW

007A4E, 007C4Ey XXOOXXKKg

007A4F, 007CA4Fy XXXXXXX X5

007A50, 007C50y XXXXXXXXg

007A51y 007C51y XXXXXXXXs
ID Register 12 IDR12 R/W

007A52, 007C52y XXXXXXXXg

007A53y, 007C53, XXXXXXXXs

007A54y, 007C54y, XXOOXXKKg

007A55y, 007C55, XXXXXXX X5
ID Register 13 IDR13 RIW

007A56, 007C56y XXXXXXXXg

007A57, 007C57, XXXXXXXXs

007A58y, 007C58y, XXXXXXXXg

007A59, 007C59, XXXXXXXXs
ID Register 14 IDR14 RIW

007A5A 007C5Ay XXOOXKKg

007A5By 007C5B, XXXXXXX X5

007A5Cy 007C5Cy XXXXXXXXg

007A5Dy 007C5Dy XXXXXXXXs
ID Register 15 IDR15 R/W

007A5E 007C5Ey XXXXXXXXg

007A5F 007C5F, XXXXXXXXs
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List of Message Buffers (DLC Registers and Data Registers) (2)

Address
Register Abbreviation Access Initial Value
CANO CAN1
007A80,, 007C80,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 0 DTRO RIW to
007A87,4 007C87,, XXXXXXXXg
007A88 007C88 _ XXXXXXXX
o o ?gtg ?eesg'Ste” DTR1 RIW to °
007A8F, 007C8Fy 4 XXXXXXXXg
007A90,, 007C90,, Dot Reaistor 2 XXXXXXXXg
to to (gtgyteesg)"“er DTR2 RIW to
007A97,, 007C97,, XXXXXXXXg
007A98,, 007C98,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 3 DTR3 RIW to
007A9F, 007C9Fy XXXXXXXXg
007AAQ 007CAO0 _ XXXXXXXX
o o ?gtg ?eeS%'Ster 4 DTR4 RIW to °
007AAT7y, 007CA7, 4 XXXXXXXXg
007AA8, 007CA8,, Dot Reaistor XXXXXXXXg
to to (gtsytees%"smr DTR5 RIW to
007AAF 007CAFy XXXXXXXXg
007ABOy 007CBOy, _ XXXXXXXXg
to to E(’gtgyﬁig'swr 6 DTR6 RIW to
007ABT7y 007CB74 XXXXXXXXg
007AB8y, 007CB8y _ XXXXXXXXg
to to '?gtgy?eesg'swr 7 DTR7 RIW to
007ABF 007CBFy XXXXXXXXg
007ACOy, 007CCOy Dot Reaistor 8 XXXXXXXXg
to to (gtsytees%"smr DTRS RIW to
007ACT} 007CC7, XXXXXXXXg
007AC8, 007CCsy _ XXXXXXXXg
to to E(’gtgyﬁig'swr 9 DTR9 RIW to
007ACF, 007CCFy XXXXXXXXg
007ADO, 007CDOy _ XXXXXXXXg
to to '?gtgy?ees%'swr 10 DTR10 RIW to
007AD7,, 007CD7, XXXXXXXXg
007ADS,, 007CD8, Dot Reistor 11 XXXXXXXXg
to to (gtsytees%"smr DTR11 RIW to
007ADF, 007CDFy XXXXXXXXg
007AEQy 007CEOy, _ XXXXXXXXg
to to E(’gtgy';es%'swr 12 DTR12 RIW to
007AE7y 007CE7y XXXXXXXXg
007AE8y, 007CE8y _ XXXXXXXXg
to to '?gtgy?ees%'swr 13 DTR13 RIW to
007AEF 007CEFy, XXXXXXXXg
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10. Interrupt Factors, Interrupt Vectors, Interrupt Control Register

EI20S DMA Interrupt vector Interrupt :ontrol
Interrupt cause Support channel register
number Number Address Number Address
Reset N — #08 FFFFDCy — —
INT9 instruction N — #09 FFFFD8y — —
Exception N — #10 FFFFD4y — —
CAN 0 RX N — #11 FFFFDOy
ICROO 0000B0y
CAN 0 TX/NS N — #12 FFFFCCy
CAN 1 RX/ Input Capture 6 Y1 — #13 FFFFC8y
ICRO1 0000B1
CAN 1 TX/NS / Input Capture 7 Y1 — #14 FFFFC4y
CAN 2 RX / I2CO — #15 FFFFCOy
ICRO2 0000B2
CAN 2 TX/NS N — #16 FFFFBCH
16-bit Reload Timer 0 Y1 0 #17 FFFFB8y
ICRO3 0000B3y
16-bit Reload Timer 1 Y1 1 #18 FFFFB4y
16-bit Reload Timer 2 Y1 2 #19 FFFFBOy
ICRO4 0000B4
16-bit Reload Timer 3 Y1 — #20 FFFFACH
PPG 0/1/4/5 N — #21 FFFFA8y
ICRO5 0000B5y
PPG 2/3/6/7 N — #22 FFFFA4y
PPG 8/9/C/D N — #23 FFFFAOy
ICRO6 0000B6y
PPG A/B/E/F N — #24 FFFFICH
Time Base Timer N — #25 FFFF98y
ICRO7 0000B7
External Interrupt 0 to 3, 8 to 11 Y1 3 #26 FFFF94y
Watch Timer N — #27 FFFF90y
ICRO8 0000B8
External Interrupt 4 to 7, 12 to 15 Y1 4 #28 FFFF8CH
A/D Converter Y1 5 #29 FFFF88y
ICRO9 0000B9y
Free-run Timer 0 / Free-run Timer 1 N — #30 FFFF84y
Input Capture 4/5 / 12C1 Y1 6 #31 FFFF804
ICR10 0000BAY
Output Compare 0/1/4/5 Y1 7 #32 FFFF7Cy
Input Capture O to 3 Y1 8 #33 FFFF784
ICR11 0000BB
Output Compare 2/3/6/7 Y1 9 #34 FFFF74y
UART 0 RX Y2 10 #35 FFFF70y4
ICR12 0000BCy
UART 0 TX Y1 1 #36 FFFF6CH
UART 1 RX/UART 3 RX Y2 12 #37 FFFF68
ICR13 0000BDy
UART 1 TX/ UART 3 TX Y1 13 #38 FFFF64y
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(Continued)
DMA Interrupt control
EI20S Interrupt vector ist
Interrupt cause Support channel register
number Number Address Number Address
UART 2 RX/UART 4 RX Y2 14 #39 FFFF60H
ICR14 0000BEy
UART 2 TX / UART 4 TX Y1 15 #40 FFFF5CH
Flash Memory N — #41 FFFF58,
ICR15 0000BFy
Delayed Interrupt N — #42 FFFF54y

Y1 : Usable
Y2 : Usable, with EI20S stop function

N : Unusable

Note: @ The peripheral resources sharing the ICR register have the same interrupt level.
®\When two peripheral resources share the ICR register, only one can use Extended Intelligent I/O Service

at a time.

®\When either of the two peripheral resources sharing the ICR register specifies Extended Intelligent 1/0

Service, the other one cannot use interrupts.
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11. Electrical Characteristics

11.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Vee Vss—0.3 |Vggt+6.0 [V
Power supply voltage*" AVce Ves =03 |Ves 60 |V Vee = AVec™
Z\xgr, Ves—03 |Ves+60 |V éVAC\?RiAVRH AVce = AVRL, AVRH
Input voltage*" \ Vgg—03 [Vgg+6.0 |V *3
Output voltage*" Vo Vgs—03 |Vgs+6.0 |V *3
Maximum Clamp Current lcLamp —4.0 +4.0 mA *5
Total Maximum Clamp Current Z|'CLAMP| — 40 mA *5
“L” level maximum output current loL — 15 mA *4,*6
“L” level average output current loLav - 4 mA *4,*7
“L” level maximum overall output current ZlOL — 100 mA *4
“L” level average overall output current ZIOLAV — 50 mA *4,*8
“H” level maximum output current loH — —15 mA *4, 6
“H” level average output current loHAV — —4 mA *4,*7
“H” level maximum overall output current ZIOH — —100 mA *4
“H” level average overall output current Zlowav  |— —50 mA *4,*8
Power consumption Pp — 450 mw
Operating temperature Ta —40 +105 °C
Storage temperature Tste —55 +150 °C

*1: This parameter is based on Vgg = AVgg =0V

*2: Set AV and V¢ to the same voltage. Make sure that AV does not exceed V¢ and that the voltage at the analog inputs does
not exceed AVc when the power is switched on.

*3: V) and Vg should not exceed V¢ + 0.3 V. V| should not exceed the specified ratings. However if the maximum current to/from an
input is limited by some means with external components, the I avp rating supersedes the V rating.

*4: Applicable to pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67, P70 to P77, P80 to P87,
P90 to P97, PAQ, PA1

*5: @ Applicable to pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47,

P50 to P57 (Evaluation device : P50 to P55) , P60 to P67, P70 to P77, P80 to P87, P90 to P97, PAO to PA1

® Use within recommended operating conditions.

® Use with DC voltage (current)

® The +B signal should always be applied by using a limiting resistance placed between the +B signal and the microcontroller.
® The value of the limiting resistance should be set so that when the +B signal is applied, the input current to

the microcontroller pin does not exceed the rated value, either instantaneously or for prolonged periods.

® Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input

potential may pass through the protective diode and increase the potential at the V¢ pin, and this may affect other devices.

(Continued)
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11.4 AC Characteristics
11.4.1 Clock Timing

(Tp = —40°C to +105°C, Ve = 5.0 V + 10%, fop< 24 MHz, Vgg = AVgg =0 V)
. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
3 — 16 MHz When using an oscillation circuit
- PLL multiplied by 1
4 16 MHz When using an oscillation circuit
4 . 12 MHz PLL mult!plled by 2. . o
When using an oscillation circuit
fe X0, X1 4 — s Mz | PLLmultilledbys
Clock frequency When using an oscillation circuit
o PLL multiplied by 4
4 6 MHz When using an oscillation circuit
L L PLL multiplied by 6
4 MHz When using an oscillation circuit
3 — 24 MHz When using an external clock*
foL X0A, X1A — 32.768 100 kHz
) X0, X1 62.5 — 333 ns When using an oscillation circuit
Clock cycle time vt X0, X1 41.67 — 333 ns When using an external clock
tevie XO0A, X1A| 10 30.5 — us
Pwh, P X0 10 — — ns
Input clock pulse width WH ~ WL Duty ratio is about 30% to 70%.
PWHL' PWLL X0A 5 15.2 e us
Input clock rise and fall time tcr, tor X0 — — 5 ns When using external clock
Internal operating clock fop — 1.5 — 24 MHz When using main clock
frequency (machine clock) fopL — — 8.192 |50 kHz When using sub clock
Internal operating clock tcp — 4167 |— 666 ns When using main clock
cycle time (machine clock) tepL — 20 1221 — us When using sub clock

*: When selecting the PLL clock, the range of clock frequency is limited. Use this product within the range as
mentioned in “Relation between the external clock frequency and machine clock frequency”.
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11.4.2 Reset Standby Input
(Tp = —40°C to +105°C, Ve = 5.0 V + 10%, fop< 24 MHz, Vgg = AVgg = 0.0 V)
Value
Parameter Symbol Pin - Unit Remarks
Min Max
500 — ns Under normal operation
- Oscillation ti f oscillator* In Stop mode, Sub Clock mode,
Reset input time | trsTL RST fﬁ'og |or; Ime ot oscillator — Us Sub Sleep mode and Watch
H mode
100 — HUs In Time Timer mode

* : The oscillation time of the oscillator is the time it takes for the amplitude of the oscillations to reach 90%. For
crystal oscillators, this time is between several ms and several tens of ms, for ceramic oscillators the time is
between several hundred LLs and several ms, and for an external clock, the time is 0 ms.

® Under normal operation:

tRSTL. ~————————f
RST
0.2 Vce 0.2 Vce

® |In Stop mode, Sub Clock mode, Sub Sleep mode, Watch mode:

tRSTL

RST —\
0.2Vce % —+-0.2Vcce
90% of
amplitude
X0

100 us

Internal operation
clock

Oscillation time o I
of oscillator Oscillation stabilization
waiting time

Instruction execution

Internal reset
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11.4.3 Power On Reset

(Ta = —40°C to +105°C, Vg = 5.0 V £ 10%, fop< 24 MHz, Vgg = AVgg = 0.0 V)

Value
Parameter Symbol Pin Condition : Unit Remarks
Min Max
Power on rise time tr Vee 0.05 30 ms
Power off time torrF Vee 1 — ms Waiting time until power-on
trR
27V
Vce
0.2Vv 0.2V 0.2V
toFF
Note: : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you startup

smoothly by restraining voltages when changing the power supply voltage during operation, as shown in the figure below.
Perform while not using the PLL clock. However, if voltage drops are within 1 V/s, you can operate while using the PLL

clock.

Holds RAM data

We recommend a rise of
50 mV/ms maximum.

11.4.4 Clock Output Timing

(Ta = —40°C to +105°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, fop< 24 MHz)

Value
Parameter Symbol Pin Condition - Unit Remarks
Min Max
) 62.5 — ns fcp = 16 MHz
Cycle time tcyce CLK —
41.67 |— ns fcp = 24 MHz
20 — ns fcp = 16 MHz
CLK T - CLK | tomcL CLK — cP
13 — ns fcp =24 MHz

Document Number: 002-04498 Rev. *A

Page 59 of 92



YPRESS MB90340E Series

Embedded in Tomorrow™

[
v
@)

11.4.9 LIN-UARTO0/1/2/3
m Bit setting: ESCR:SCES =0, ECCR:SCDE =0

(Tp=—40°C to +105°C, Ve = 5.0 V + 10%, fep< 24 MHz, Vgg =0 V)
. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
Serial clock cycle time tscyc SCKO to SCK3 51tcp — ns
. SCKO to SCK3
SCK | — SOT delay time tsLovi ’ —50 +50 ns
SOTO to SOT3 Internal shift clock
) SCKO to SCK3, mode output pins are
Valid SIN — SCK T thSHl SINO to SIN3 CL=280 pF +1TTL. tCP + 80 - ns
. . SCKO to SCK3, .
SCK T — Valid SIN hold time tshixi SINO to SIN3 0 ns
Serial clock “L” pulse width tsHsL SCKO to SCK3 3tcp-tr — ns
Serial clock “H” pulse width tsLsH SCKO to SCK3 tcp + 10 — ns
. SCKO to SCK3, _
SCK{ — SOT delay time tsLove SOTO to SOT3 2tcp+60 |[ns
External shift clock
Valid SIN — SCK T tivsHE ;C')\liéottosslﬁ:SKS, mode output pins are 30 — ns
° CL=80pF + 1 TTL.
. . SCKO, SCK1, o
SCK T — Valid SIN hold time tSHIXE SINO to SIN3 tep + 30 ns
SCK fall time te SCKO to SCK3 — 10 ns
SCKrise time tR SCKO to SCK3 — 10 ns

Note: @ AC characteristic in CLK synchronized mode.
® C, is load capacity value of pins when testing.
® t-p is internal operating clock cycle time (machine clock) . Refer to “ (1) Clock Timing”.

e [nternal Shift Clock Mode

tscyc

/

SCKO to SCK3 \ 24V
\ 0.8V 0.8V

tsLovi
[

SOTO to SOT3 24V
0.8V

[a—tIVSHI —s-le— tSHIX| —|

VIH VIH
ViL ViL

SINO to SIN3
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11.4.10 Trigger Input Timing

(Ta = —40°C to +105°C, Ve = 5.0 V + 10%, fep< 24 MHz, Vg = 0.0 V)

ADTG

INTOR to INT15R,

trrReH

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
t INTO to INT15,
Input pulse width TRGH INTOR to INT15R, — 5tcp — ns
tTRGL ADTG
INTO to INT15 i VIH!
0 ’ ViL Vi

tTrReL
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11.4.13 I2C Timing

(Tp =—40°C to +105°C, Voo = 5.0 V £ 10%, Vgg = 0.0 V)

- Standard-mode | Fast-mode*’ )
Parameter Symbol Condition : - Unit
Min Max Min Max

SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition - -
SDA! > SCL ¢ tHDSTA 4.0 0.6 Hs
“L” width of the SCL clock tLow 47 — 1.3 — Us
“H” width of the SCL clock thicH 4.0 — 0.6 — s
Set-up time (repeated) START condition - -
SCL T — SDA ¢ 'susTA  |R=17ko, 4.7 0.6 Hs
Data hold time t C=50pF 0 3.45+3 0 0.9*
SCL - SDA 1 HDDAT : : Hs
Data set-up time _ _
SDA 1 - sCL 1 tsupat 250 100 ns
Set-up time for STOP condition _ _
SCL T — SDA 1 tsusto 4.0 0.6 Hs
Bus free time between a STOP and START condition |tgyg 4.7 — 1.3 — Us

*1:For use at over 100 kHz, set the machine clock to at least 6 MHz.
*2:R,C: Pull-up resistor and load capacitor of the SCL and SDA lines.
*3:The maximum typpar Meets the requirement that it does not extend the “L” width (t_ o) of the SCL signal.
*4:A Fast-mode I°C-bus device can be used in a Standard-mode 1°C-bus system, but the requirement tsupaT = 250 ns must then be

met.

Y Vi
SDA
Vi VL
> < —»
tLow tsupar
_\» ViH ViH \ Vi
SCL
Vi Vi Vi
—» | —» | PjtHicH €
tHDSTA tHDDAT tsusTa

W

ViH ViH
Vi
. —P s
‘ tHDSTA teus
N/ IH [ \ ViH -
Ab 47
tsusto
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(Continued)
Non linearity error Differential linearity error
3FF Ideal
H characteristics
Actual conversion
3FEH - ?riggtin(ﬂlisﬂ [ (N+1)H 4 Actual conversion 1---- :
+Vor } characteristics ' '
3FDH 1~ ‘:,"" 1~ VFsT (actual : ;
= : <—=_ measurement _ . '
3 A ST N value) 3 : :
5 T~ i ' 5 NH - T
% ! ' VNT (actual % : | \
% 0041 - . ---2  measurement value) 5 :
e cl & l | VN+)T
0031+ . _=—— Actual conversion (N-1)H 4 R [N '(actual measurement
. characteristics ! value)
' 1 | ! VNT
002H= " X ; | (actual measurement value)
E B Ideal characteristics (N—2)1 . = Actual conversion
001H = : characteristics
Vor (actual measurement value)
AVRL AVRH AVRL AVRH
Analog input Analog input

Vit — {1 LSB x (N—1) + Vo)
1LSB

Non linearity error of digital output N = [LSB]

Differential linearity error of digital output N = v (N+11)|_Ts,§ VNT 4B [LSB]

_ _Vest=Vor
1LSB = — V]

N : Value of the digital output from the A/D converter
Vot : Voltage at which digital output transits from “0004” to “001y.”
VegT @ Voltage at which digital output transits from “3FEQ” to “3FFR.”

11.7 Notes on A/D Converter Section
Use the device with external circuits of the following output impedance for analog inputs :

Recommended output impedance of external circuits are : Approx. 1.5 kQ or lower (4.0 VS AVec< 5.5V,
sampling period = 0.5 LLs)

If an external capacitor is used, in consideration of the capacitive voltage dividing effect between the external capacitor and the
internal on-chip capacitor, it is recommended that the capacitance of the external capacitor be several thousand times greater than
the capacitance of the internal capacitor.
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B MBO0F347E, MB90OF347ES, MBO0F347CE, MB90F347CES

Tp = +25°C, external clock operation f = Internal operation frequency

lcc — Vee lccL — Vee
Tp = +25°C, external clock operation f = Internal operation frequency|Ty = +25°C, external clock operation f = Internal operation frequency
70 100
60 o
f=24 MHz
50 70
2 4 / f = 20 MHz < 60
c s f=16 MHz \? 50
o 30 f=12 MHz 8 40 LEE:Rab-
° 20 f=10 MHz = 30
f=8MHZ] 20
10 f=4MHz { 10
0 f=2MHz 0 ] ] ]
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vce (V) Vee (V)
lccs — Vee lccts — Vee

Tp = +25°C, external clock operation f = Internal operation frequency

Tp = +25°C, external clock operation f = Internal operation frequency

35 50
30 45
25 f = 24 MHz ;‘g
< 5 / f =20 MHz < a0
£ s f=16 MHz @ 25

@ 15 3

8 f=12 MHz 3 20
2 f=10 MHz © s

f=8MHz" 10 f=8kHz
5 f = 4 MHz— 5
0 f= 2 MHz :

2.5 35 4.5 5.5 6.5 25 35 4.5 5.5 6.5
Vce (V) Vce (V)

lcts — Vee lcct — Vee

Tp = +25°C, external clock operation f = Internal operation frequency|

400 20
350 18
300 16
2 250 f=2 MHz z 14
e 312
s 200 5 10
& 150 o 8
100 i =8 kHz
50 2
O L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 25 3.5 4.5 55 6.5
Vce (V) Ve (V)
lctspLe — Vee lccn — Vee
Tp = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
< 7 7
E s < g
¢ 5 T
- O 4
b g f= 24 MHz ° .
O
L 5 2 -
1 1
0 L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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B MB90347E, MB90347ES, MB90347CE, MB90347CES

lcc — Vee
Tp = +25°C, external clock operation f = Internal operation frequency

lccL — Vee
Tp = +25°C, external clock operation f = Internal operation frequency

70 100
60 90
f=24 MHz 80
50 70
f=20 MHz —_
< 40 s f=16 MHz | g 60
€ 7 = 25 f=8kHz
o 30 f=12 MHz - 3 40
S f=10 MHz 2
20 f= 8 MHz— 30
10 f=4MHz_] 20
f=2 MHz 10
0 L L L L 0 L . L L
25 3.5 4.5 5.5 6.5 2.5 3.5 4.5 5.5 6.5
vee (V) Vee (V)
lccs — Vee lccLs = Vee
Tp = +25°C, external clock operation f = Internal operation frequency Tp = +25°C, external clock operation f = Internal operation frequency
35 50
30 f= 24 MHz 45
40
25 f=20 MHz 35
T 2 /// f=16 MHz 2 3
Py f=12 MHz Pl
3 15 f=10 MHz o 20
= 1 f =8 MHz 8 15 f=8KkHz_
5 f=4 MHz ~ 10
f=2MHz 5
0 . . ) ) 0 . . . )
25 3.5 4.5 5.5 6.5 25 35 45 5.5 6.5
vee (V) Vee (V)
lcts — Vee lcct — Vee
T, = +25°C, external clock operation f = Internal operation frequency T = +25°C, external clock operation f = Internal operation frequency
400 20
350 18
300 L?
= 250 f=2MHz —_
<< < 12
3 3
\(; 200 T—’ 10
5 150 3 8
- 6
100 4 f=8kHz
50 2
0 L L L L 0 1 1 1 ]
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vce (V) Vee (V)
lcTspLLe — Ve lccH — Vee
T, = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
< 7 7
E 6 <6
8 5 = 5
z 4 54
2 f =24 MHz i}
o 3 3 /
2 2
1 1
0 L L L L 0 L L L L
25 35 45 5.5 6.5 25 35 45 55 6.5
Vece (V) Vee (V)
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