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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"

Active

F2MC-16LX

16-Bit

24MHz

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

82

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-LQFP
100-LQFP (14x14)
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7574 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
PO1/ADO1/INT9 [| 76 50 [ ] MD1
P02/AD02/INT10[] 77 49 [ mMD2
P03/ADO3/INT11[] 78 48 [ ] P75/INT5
Po4/AD04/INT12[] 79 47 [ ] P74/INT4
P05/ADO5/INT13[] 80 46 [ ] P73/INT3
PO6/ADO6/INT14 [] 81 45 [ ] P72/INT2
PO7/ADO7/INT15[] 82 44 [ P71/NT1
P10/AD08/TINT [] 83 43 [ ] P70/INTO
P11/AD09/TOT1 [] 84 42 [] vss
P12/AD10/SINS/INT11R [] 85 41 [ P67/AN7/PPGE(F)
P13/AD11/S0T3 [| 86 40 [] P66/ANB/PPGC(D)
P14/AD12/SCK3 [| 87 39 [ ] P65/AN5/PPGA(B)
LQFP - 100
vee [] 88 38 [ ] P64/AN4/PPG8(9)
vss [] 89 37 [] P63/AN3/PPG6(7)
x1[] 90 36 | ] P62/AN2/PPGA4(5)
xo0 [] o1 35 | ] P61/AN1/PPG2(3)
P15/AD13 [ 92 34 [] P60/ANO/PPGO(1)
P16/AD14 [ 93 33 [ ] Avss
P17/AD15 [_| 94 32 [] AVRL
P20/A16/PPGY(8) [] 95 31 | ] AVRH
P21/A17/PPGB(A) [_| 96 30 [ ] Avee
P22/A18/PPGD(C) [ 97 29 [] P57/AN15
P23/A19/PPGF(E) [] 98 28 | ] P56/AN14
P24/A20/INO [] 99 ® 27 | ] P55/AN13
P25/A21/IN1 [ 100 26 | ] P54/AN12/TOT3
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(FPT-100P-M20)

*: XOA, X1A : devices without an S suffix in the part number
P40, P4 : devices with an S suffix in the part number
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m MB90341CE(S), MB90342CE(S), MBYOF342CE(S), MBIOF345CE(S), MBI0346CE(S), MBIOF346CE(S), MBI0347CE(S),
MBOOF347CE(S), MBI0348CE(S), MBY0349CE(S), MBIOF349CE(S)
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80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51

P04/ADO4/INT12 50 [] P75/AN21/INT5
PO5/ADO5/INT13 49 [] P74/AN20/INT4
PO6/ADO6/INT14 48 [] P73/AN19/INT3
PO7/ADO7/INT15 47 [ ] P72/AN18/INT2
P10/ADO8/TIN1 46 [ ] P71/AN17/INTA
P11/AD0O9/TOTA 45 [ ] P70/AN16/INTO
P12/AD10/SIN3/INT11R 44 [ vss
P13/AD11/SOT3 43 [ ] P67/AN7/PPGE(F)
P14/AD12/SCK3 42 | ] P66/AN6/PPGC(D)
Vee QFP - 100 41 [] P65/ANS/PPGA(B)
Vss 40 [] P64/AN4/PPG8(9)
X1 39 [ ] PB3/AN3/PPG6(7)
X0 3g [] P62/AN2/PPGA4(5)
P15/AD13 37 [ ] P61/AN1/PPG2(3)
P16/AD14 36 [] PEO/ANO/PPGO(1)
P17/AD15 35 [] Avss
P20/A16/PPG9(8) 34 | ] AVRL
P21/A17/PPGB(A) a3 [] AVRH
P22/A18/PPGD(C) [] 99 @@ 3o [ Avee
P23/A19/PPGF(E) [] 100 31 [] P57/AN15
123 456 7 8 9 10111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
| o
222222 5EEEEE 88 0F g g 2R
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N v oo
E o
(FPT-100P-M06)
* 1 X0A, X1A : devices without an S suffix in the part number
P40, P41 : devices with an S suffix in the part number
(Continued)
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(Continued)

P0OO/ADOO/INTS
PA1/TX0
PAO/RXO/INTSR
P97/0UT3
P96/0OUT2
P95/0UT1
P93/PPG7(6)
P92/PPGS5(4)
P91/PPG3(2)
P90/PPG1(0)

P94/0UTO
Vss
Vce

(TOP VIEW)
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P86/SOT1
P85/SIN1
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P80/TINO/ADTG/INT12R

P77/AN23/INT7
P76/AN22/INT6

RST

P81/TOTO/CKOT/INT13R
MDO

P84/SCKO/INT15R
P83/SOTO/TOT2
P82/SINO/TIN2/INT14R

P02/AD02/INT10 []
PO3/ADO3/INT11 ]
P04/ADO4/INT12 [ ]
PO5/ADO5/INT13 []
POB/ADO6/INT14 [
P07/ADO7/INT15 ]
P10/ADOS/TINT []
P11/AD09/TOTA []
P12/AD10/SIN3/INT11R[]
P13/AD11/SOT3 []
P14/AD12/SCK3 []

P21/A17/PPGB(A)
P22/A18/PPGD(C) [ ]
P23/A19/PPGF(E)
P24/A20/INO [
P25/A21/IN1 [ ]

N
o
S

[ |

HES

[ o

[ o
P34/HRQ/OUT4 [~
P36/RDY/OUT6 [_|©
P37/CLK/OUT7 [

P33/WRH

P31/RD/IN5

P30/ALE/IN4 [«
P32/WRL/WR/INT10R
P35/HAK/OUTS

p26/A22/IN2 [ |
p27/A23/IN3 [|™

757473 72717069 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
PO1/ADO1/INT9 [ | 76 5

LQFP - 100

-
o
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P42/IN6/RX1/INT9R [

(FPT-100P-M20)

*: X0A, X1A : devices without an S suffix in the part number
P40, P41 : devices with an S suffix in the part number
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P43/IN7/TX1 [
P44/SDA0/FRCKO [_]
P45/SCLO/FRCK1 [

P46/SDA1 []
P47/ScL1 []
P50/AN8/SIN2 []
P51/AN9/SOT2 [_]
P52/AN10/SCK2 [
P53/AN11/TIN3 [}

0 [] mD1

49 [[] MD2

48 [ ] P75/AN21/INT5
47 [] P74/AN20/INT4
46 [ ] P73/AN19/INT3
45 [ ] P72/AN18/INT2
44 [ ] P71/AN17/INTH
43 [] P70/AN16/INTO
42 [] vss

41 [] P67/AN7/PPGE(F)
40 [] P66/AN6/PPGC(D)
39 | ] P65/AN5/PPGA(B)
38 || P64/AN4/PPGS8(9)
37 ] P63/AN3/PPG6(7
36 [] P62/AN2/PPGA4(5
35 || P61/AN1/PPG2(3
34 ] P60/ANO/PPGO(1
33 [] Avss

32 ] AVRL

31 '] AVRH

30 [] Avee

29 [] p57/AN15

28 [ ] p56/AN14

27 [] p55/AN13

26 [ ] P54/AN12/TOT3

Document Number: 002-04498 Rev. *A
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® MB90V340E-101/MB90V340E-102
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P04/AD04/INT12 [
PO5/ADO05/INT13 [
PO6/ADO6/INT14 [
P07/AD07/INT15 [
P10/ADO8/TIN1 [
P11/AD09/TOT1 [}

P13/AD11/SOT3 [
P14/AD12/SCK3 []

Vee []
Vss []
X1 [
X0 [

P15/AD13/SIN4 [ ]
P16/AD14/SOT4 [ ]
P17/AD15/SCK4 []
P20/A16/PPGY(8) ]
P21/A17/PPGB(A) []
P22/A18/PPGD(C) []
P23/A19/PPGF(E) [ ]

807978777675747372717069 68 67 66 6564 63 62 61 60 59 58 57 56 55 54 53 52 51
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50
49
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41

QFP - 100 40

39

38

37

36

35

34

33

() 32

0 3
1234567 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

g

P75/AN21/INT5
P74/AN20/INT4
P73/AN19/INT3
P72/AN18/INT2
P71/AN17/INT1
P70/AN16/INTO
Vss
P67/AN7/PPGE(F)
P66/AN6/PPGC(D)
P65/AN5/PPGA(B)
P64/AN4/PPG8(9)
P63/AN3/PPG6(7)
P62/AN2/PPG4(5)
P61/AN1/PPG2(3)
P60/ANO/PPGO(1)

I B B B B I I B

] P57/AN15/DA01

|_||_||_|I_||_||_|I_||_l|_||_||_|I_||_||_||_l|_ll_||_||_ll_||_||_||_||_ll_||_lLlLl|_|I_l
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MR INE R R X5290ada<2z2z0az
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co0ooad TR IooN s 33 B-Sa3 3
gegpeed 2 2% <cPyL3 B
goa o =3 < 0 o D_n_ P
% I <+ ¥ o
s oo
5
™
o

(FPT-100P-M0B6)

*: XO0A, X1A: MB90V340E-102
P40, P41 : MB90V340E-101

This pin assignment is for using MB90V340E-101/102 via probecable as MB90340E.

Document Number: 002-04498 Rev. *A
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Pin No. 1/10
1 2 Pin name Clrcugc Function
QFP100* LQFP100* type*
General purpose I/O pin. The register can be set to select whether to use a
P34 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
° 7 HRQ G Hold request input pin. This function is enabled when both the external bus
and the hold function are enabled.
ouT4 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P35 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
10 8 TNV G Hold acknowledge output pin. This function is enabled when both the external
HAK i
bus and the hold function are enabled.
OouUT5 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P36 pull-up resistor. This function is enabled either in single-chip mode or when the
external ready function is disabled.
" ° RDY G External ready input pin. This function is enabled when both the
external bus and the external ready function are enabled.
ouT6 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P37 pull-up resistor. This function is enabled either in single-chip mode or when the
clock output is disabled.
12 10 G Clock output pin. This function is enabled when both the
CLK
external bus and clock output are enabled.
ouT7 Waveform output pin for output compare
P40, P41 F Gen.eral pu.rpose /0 pl.ns..
1314 1 12 (devices with an S suffix in the part number and or MBO0V340E-101)
XO0A, X1A B OSC|.IIat|on.p|ns for sub clc?ck.
(devices without an S suffix in the part number and or MBO0V340E-102)
15 13 Vee — Power (3.5 V to 5.5 V) input pin
16 14 Vss — GND pin
17 15 c K This is the power supply stabilization capacitor This pin should be connected
to a ceramic capacitor with a capacitance greater than or equal to 0.1 LLF.
P42 General purpose I/O pin.
IN6 Trigger input pin for input capture.
18 16 RX1 F RX input pin for CAN1 Interface
(MB90341E/342E/F342E/F345E only)
INTOR External interrupt request input pin

Document Number: 002-04498 Rev. *A

(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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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

Document Number: 002-04498

Rev. *A
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7. Memory Map

=

000000H -
0000EFH Peripheral
000100 External access area

RAM 30 Kbytes
0078FFH
007900H

Peripheral
007FFFH
008000H ROM
0OFFFFH (image of FF bank)
External access area

F80000H

ROM (F8 bank)
F8FFFFH
F90000H

ROM (F9 bank)
FOFFFFH
FAOO000H

ROM (FA bank)
FAFFFFH
FBOOOOH

ROM (FB bank)
FBFFFFH
FCO000H

ROM (FC bank)
FCFFFFH
FDOOOOH

ROM (FD bank)
FDFFFFH
FEOOOOH

ROM (FE bank)
FEFFFFH
FFOO00H

ROM (FF bank)
FFFFFFH

MB90V340E-101/102

: Not accessible

MB9OF345E(S)/F345CE(S)
000000H .
0000EFH Peripheral
External access area

000100H

RAM 20 Kbytes
0050FFH
007900H

Peripheral
007FFFH
008000H
ROM
00FFFFH | (image of FF bank)
External access area

F80000H
F8FFFFH ROM (F8 bank)
F90000H
FOFFFFH ROM (F9 bank)
FAO0O0OH

ROM (FA bank)
FAFFFFH
FBOOOOH

ROM (FB bank)
FBFFFFH
FC0000H

ROM (FC bank)
FCFFFFH
FDOOOOH

ROM (FD bank)
FDFFFFH
FEOOOOH

ROM (FE bank)
FEFFFFH
FFO000H

ROM (FF bank)
FFFFFFH

Document Number: 002-04498 Rev. *A

Page 28 of 92



O

YPRESS

MB90340E Series

Embedded in Tomorrow™

Address Register Abbreviation | Access Resource name Initial value
007970y I2C Bus Status Register 0 IBSRO R 00000000g
007971y I2C Bus Control Register 0 IBCRO W,R/W 00000000
007972y 2 ITBALO R/W 00000000g

1“C 10-bit Slave Address Register 0
007973y ITBAHO R/W 00000000g
007974y 12C 10-bit Slave Address Mask ITMKLO R/W I2C Interface 0 1M1
007975, |Register 0 ITMKHO RIW 001111115
007976y I2C 7-bit Slave Address Register 0 ISBAO R/W 00000000g
007977y I2C 7-bit Slave Address Mask Register 0 ISMKO R/wW 01111111
007978y I°C Data Register 0 IDARO R/W 00000000g
007979y,
00797A, Reserved
00797By I2C Clock Control Register 0 ICCRO R/W I°C Interface 0 00011111
00797Cy

to Reserved
00797F
007980y I2C Bus Status Register 1 IBSR1 R 00000000g
007981y I°C Bus Control Register 1 IBCR1 W,R/W 00000000g
007982y 2 ITBAL1 R/W 00000000g

1“C 10-bit Slave Address Register 1
007983y ITBAH1 R/W 00000000g
0079841 | [2C 10-bit Slave Address Mask ITMKL1 RIW 1°C Interface 1 11111111
007985, |Register 1 ITMKH1 RIW 001111115
007986y I2C 7-bit Slave Address Register 1 ISBA1 R/W 00000000g
007987y I2C 7-bit Slave Address Mask Register 1 ISMK1 R/W 01111111
007988y I2C Data Register 1 IDAR1 R/W 00000000g
007989y,
00798A, Reserved
00798B, | 12C Clock Control Register 1 | IcCR1 |RW | 1C Interface 1 | 000111115
00798Cy

to Reserved
0079C1,
0079C2; | Clock Modulator Control Register | cMCR |[R,RW | Clock Modulator | 0001x0005
0079C3y
to Reserved
0079DF

(Continued)
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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) (1)

Address . L .
Register Abbreviation Access Initial Value
CANO CAN1

007A60y, 007C60y,

DLC Register 0 DLCRO R/W XXXXXXXXg
007A61, 007C614
007A62y 007C62y

DLC Register 1 DLCR1 R/W XXXXXXXXg
007A63y, 007C63y
007A64y, 007C64,

DLC Register 2 DLCR2 R/W XXXXXXXXpg
007A65y 007C65y
007A66y, 007C66,

DLC Register 3 DLCR3 R/W XXXXXXXXg
007A67, 007C67
007A68y 007C68y

DLC Register 4 DLCR4 R/W XXXXXXXXg
007A69y, 007C69,
007A6A, 007C6A4

DLC Register 5 DLCR5 R/W XXXXXXXXpg
007A6By 007C6By
007A6Cy 007C6Cy

DLC Register 6 DLCR6 R/W XXXXXXXXg
007A6Dy 007C6Dy
007A6Ey 007C6Ey

DLC Register 7 DLCR7 R/W XXXXXXXXg
007A6F 007C6Fy
007A704 007C70y

DLC Register 8 DLCR8 R/W XXXXXXXXpg
007A71y 007C714
007A72, 007C72

DLC Register 9 DLCR9 R/W XXXXXXXXg
007AT734 007C73y
007A74y, 007C74

DLC Register 10 DLCR10 R/wW XXXXXXXXg
007A75y, 007C75
007A76 007C76y

DLC Register 11 DLCR11 R/W XXXXXXXXpg
007A77 007C774
007A78y, 007C78

DLC Register 12 DLCR12 R/W XXXXXXXXg
007A794 007C79y
007A7Ay 007C7A4

DLC Register 13 DLCR13 R/wW XXXXXXXXg
007A7By 007C7By
007A7Cy 007C7Cy

DLC Register 14 DLCR14 R/W XXXXXXXXpg
007A7Dy 007C7Dy
007A7Ey 007C7Ey

DLC Register 15 DLCR15 R/W XXXXXXXXg
007AT7Fy 007C7Fy
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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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e External Shift Clock Mode

SCKO to SCK3

SOTO to SOT3

tsLsH tSHsL
ZL VIH VIH
X ViL ViL A
tF tSLOVE R
| e
2.4V
0.8V

HIVSHE —l— [SHIXE -

SINO to SIN3

VIH
ViL

B Bit setting: ESCR:SCES =1, ECCR:SCDE =0

(Tp =—40°C to +105°C, Ve = 5.0 V £ 10%, fep< 24 MHz, Vg5 =0V)
A cc CP SS

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Serial clock cycle time tscye SCKO to SCK3 5tcp — ns
SCK T — SOT delay time tsHow SCKO to SCKS, —50 +50 ns
SOTO to SOT3 Internal shift clock
. SCKO to SCK3, mode output pins are
Valid SIN —» SCK \L t|\/s|_| SINO to SIN3 CL=280 pF +1TTL. tcp + 80 - ns
. . SCKO to SCK3, .
SCK { — Valid SIN hold time tsLixi SINO to SIN3 0 ns
Serial clock “H” pulse width tsHsL SCKO to SCK3 3tep-tr |— ns
Serial clock “L” pulse width tsLsH SCKO to SCK3 tecp+10 | — ns
. SCKO to SCK3, .
SCK T — SOT delay time tsHOVE SOTO to SOT3 2tcp+60 |ns
External shift clock
Valid SIN — SCK tivsLE gﬁ\ﬁ)ottos?ﬁ;(& mode output pins are 30 — ns
0 CL=80pF+1TTL.
. . SCKO to SCK3, .
SCK{ — Valid SIN hold time tSLIXE SINO to SIN3 tcp + 30 ns
SCK fall time te SCKO to SCK3 — 10 ns
SCKrise time tr SCKO to SCK3 — 10 ns
Note: o C, is load capacity value of pins when testing.

® t-p is internal operating clock cycle time (machine clock) .
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o [nternal Shift Clock Mode

tscyc
SCKO to SCK3 24v4
0.8 V—(
tsHovi
SOTO to SOT3 2.4v
0.8V
la— tIVSLI —ple—tSLIXI
lVIH VIH
SINO to SIN3
- ViU VIL
o External Shift Clock Mode
tsHsL tsLsH |
A Vi A
SCKO to SCK3 ViH IH
-(VIL ViL
R tSHOVE tF
SOTO to SOT3 2.4V
0.8V
tIVSLE—m{« tSLIXE.

SINO to SIN3 ViH VIH
ViL ViL
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11.5 A/D Converter

(Ta = —40°C to +105°C, 3.0 V< AVRH — AVRL, Ve = AV = 5.0 V £ 10%, fop< 24 MHz, Vgg = AVgg =0 V)

input channels

. Value .
Parameter Symbol Pin i = M Unit Remarks
in yp ax

Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Nonlinearity error — — — — *25 LSB
Differential - - - - +19 LSB
nonlinearity error -
Zero reading AVRL AVRL AVRL
voltage Vot ANOtoAN23 - \"_ Y5 1sB | +05xLSB | +25%xLsB |V
Full scale reading AVRH AVRH AVRH
voltage VrsT ANOtOAN23  |"_ 355 |sB | —15xLSB | +05%xLsB |V

1.0 45V AVeS 55V
Compare time — — — 16500 us

2.0 40VS AV <45V

o 0.5 45VS AVS55V

Sampling time — — — [00) us

1.2 40VS AVge < 45V
Analog port input AN ANOto AN23  [—0.3 — +0.3 WA
current
Analog input Vam ANOto AN23 | AVRL — AVRH v
voltage range
Reference — AVRH AVRL+27 |— AVee \%
voltage range — AVRL 0 — AVRH—27 |V
Power supply I AVec — 3.5 7.5 mA
current Ian AVee R R 5 MA
Reference IR AVRH — 600 900 LA
voltage current IRH AVRH - - 5 LA
Offset between — ANO to AN23  [— — 4 LSB

*: If the A/D convertor is not operating, a current when CPU is stopped is applicable (Voo = AVgc = AVRH=5.0 V).

Note:

Document Number: 002-04498 Rev. *A

: The accuracy gets worse as |[AVRH — AVRL| becomes smaller.

Page 73 of 92




YPRESS

[
v
@)

MB90340E Series

Embedded in Tomorrow™

11.8 Flash Memory Program/Erase Characteristics

. Value .
Parameter Conditions : Unit Remarks
Min Typ Max
Sector erase time - 1 15 s Excludes programming prior to
erasure
Chip erase time Ta =_+25 Cc . 9 - s Excludes programming prior to
Ve =50V erasure
Word (16-t_)|t w_|dth) - 16 3600 s Except for the over head time of
programming time the system
Program/Erase cycle — 10000 — — cycle
. ) Average - - .
Flash Data Retention Time T, = +85°C 20 year

temperature measurements into normalized value at +85°C) .
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*: This value was converted from the results of evaluating the reliability of the technology (using Arrhenius equation to translate high

Page 77 of 92




O

YPRESS

MB90340E Series

Embedded in Tomorrow™

12. Example Characteristics

B MBO0F346E, MBOOF346ES, MBO0F346CE, MBOOF346CES

ICC - VCC ICCL - VCC
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
— / f =20 MHz < 60
<< 40 =
£ - f=16 MHz S50
g % f=12 MHz 8 40 f=8kHz
o 20 f=10 MHz = 30
f=8MHZ] 20
10 f=4MHz { 10
0 f=2MHz 0 ] ] ) )
2.5 3.5 4.5 5.5 6.5 25 35 4.5 5.5 6.5
Vee (V) Vee (V)
lccs — Vee lcoLs — Vee

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

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

35 50

. :

o5 f=24 MHz po

7 2 / f =20 MHz ii 30

E S f=16 MHz o 25
» 15 _ ]

@ f=12 MHz 8 20

o 10 f=10 MHZ_ = 15

f = 8 MHz 0 f=8 kHz
5 f = 4 MHz— 5
o f= 2 MHZ : . . . .
25 35 4.5 55 6.5 2.5 3.5 4.5 55 6.5
Vee (V) Vee (V)

lcts — Vee lcct — Vee

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

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

400 20
350 18
%00 f=2MH 12
= V4 —
3 250 3 12
o 200 e 10
& 150 o 8
100 i f=8kHz
50 2
0 L L L L 0 L L L L
25 35 45 5.5 6.5 25 35 4.5 5.5 6.5
Vee (V) Vee (V)
lctspLLs — Vee lccH — Vee
T, = +25°C, external clock operation, f = Internal operation frequency| Ty = +25°C, stopped
10 10
9 9
8 8
= 7
< 7 =
E 6 < 6
- 5
©
2 . g
2R f=24 MHz = 3
5 3 2 s
1 1
. . . . 0 L L L L
0,3 35 75 55 65 2.5 3.5 4.5 5.5 6.5
Vee (V) Vce (V)
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B MBO0F349E, MBO0F349ES, MB90F349CE, MBO0F349CES

cc— Vee

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

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

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

70 100
90
60
f=24 MHz 80
% // =20 MHz 70 (=8
— / —
< 40 ~ f =16 MHz { < 60
£ / = 50
~ 30 f=12 MHz { 3 40
8 f=10 MHz o
= 20 f =8 MHz— 30
20
10 f=4MHz_|
f=2MHz 10
0 L L L L O L L L L
25 35 4.5 5.5 6.5 25 35 45 55 6.5
Vee (V) Vee (V)
lccs — Vee lccs — Vee

Tp = 1+25°C, external clock operation f = Internal operation frequency

Tp = 1+25°C, external clock operation f = Internal operation frequency

35 50

30 45

% 7 f =20 MHz z %

g 20 f=16 MHz 3 30

E - - » 25
@ 15 f=12 MHz a

Q S 20
2 4o f=10 MHz ke’

f=8 MHz—| 15 f=8kHz
1
;: 4 MHz_| g
=2 MHz
1 1 1 1 0 1 1 1 L
25 35 45 55 6.5 25 35 45 5.5 6.5
vee (V) Vee (V)
lcts — Vee lcct — Vee

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

400 20
350 18
300 16
f=2MHz 14
—~ 250 < 12
3200 =,
= = 0
150 3 8
100 i =8 kHz
50 2
0 L L L L 0 1 1 1 1
25 3.5 4.5 55 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (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
R N
= 5 ~ 5
© I
] S 4
g g f= 24 MHz °
(_'3 2 2 /
1 1
O L L L L Q ] ] L L
25 35 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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B MB90346E, MB90346ES, MB90346CE, MBY90346CES

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

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

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

70 100
60 90
f=24 MHz 80
50 70
f=20 MH —_
< 40 s = 16 Mz g 60
IS 7 = z 25 f=8kHz
Q 30 f =12 MHz { 3 40
L f=10 MHz L
20 f=8 MHz— 30
10 f=4MHz_] 20
f=2 MHz 10
0 L L L 1 o L . L L
2.5 3.5 4.5 55 6.5 25 3.5 45 55 6.5
Vee (V) Vee (V)
lccs — Vee lccs — 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
< % {/ f=16 MHz 2 3
Py f= 12 MHz S 25
3 15 f=10 MHz n 20
= 1 f=8MHz 3 15 f=8 kHz |
5 f=4MHz - 10
f=2MHz 5
0 A . . . 0 . . . .
25 35 45 5.5 6.5 25 3.5 45 5.5 6.5
Vce (V) Vee (V)
lcts — Vee lcct — Vee

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

400 20
350 18
300 12
— 250 f=2 MHz —
< < 12
3 3
Tn/ 200 : 10
5 150 8 8
- 6
100 4 f=8kHz
50 2
0 L L L L 0 1 1 ] ]
25 3.5 4.5 55 6.5 25 3.5 4.5 5.5 6.5
Vce (V) Vee (V)
lctspLLe — Vee lccn — Vee
T, = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
<7 !
€ —_
i ER
a3 5 ~ 5
z o4 8 4
2 f=24 MHz o
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 5.5 6.5
Vee (V) Vee (V)

Document Number: 002-04498 Rev. *A

Page 83 of 92



