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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"

Obsolete

F2MC-16LX

16-Bit

24MHz

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

82

128KB (128K x 8)
Mask ROM

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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1. Product Lineup

Part Number MB90341E(S), MB90341CE
MB9OF342E(S), MBIOF342CE(S), | MBoos 42E§§;’ YRS 42&%’
. MB90F345E(S), MB90F345CE(S), ’ ’
MB90V340E-101, MBO0F346E(S MB90346E(S), MB90346CE(S),
. (S), MB90OF346CE(S),
MB90V340E-102 MB90347E(S), MB90347CE(S),
MB90F347E(S), MB90F347CE(S), MB90348E(S), MB90348CE(S),
DT MB90F349E(S), MB90F349CE(S) MB90349E(S), MB90349CE(S)
Type Evaluation products Flash memory products MASK ROM products
CPU F2MC-16LX CPU

System clock

On-chip PLL clock multiplier (X1, X2, X3, X4, X6, 1/2 when PLL stops)

Minimum instruction execution time : 42 ns (4 MHz osc. PLL X 6)

512 Kbytes :
MBO0F345E(S), MBOOF345CE(S)
256 Kbytes :

MBOOF342E(S), MBIOF342CE(S),

256 Kbytes :
MB90342E(S), MB90342CE(S),
MB90349E(S), MB90349CE(S)
128 Kbytes :

supply*

ROM External MBOO0F349E(S), MBO0OF349CE(S) MB90341E(S), MB90341CE(S),
128 Kbytes : MB90347E(S), MB90347CE(S),
MBOO0F347E(S), MBO0F347CE(S) MB90348E(S), MB90348CE(S)
64 Kbytes : 64 Kbytes :
MBOO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
20 Kbytes : 16 Kbytes :
MBOO0F345E(S), MBO0OF345CE(S) MB90341E(S), MB90341CE(S),
16 Kbytes : MB90342E(S), MB90342CE(S),
MBO0F342E(S), MB90F342CE(S), MB90348E(S), MB90348CE(S),
RAM 30 Kbytes MBO0F349E(S), MBOOF349CE(S) MB90349E(S), MB90349CE(S)
6 Kbytes : 6 Kbytes :
MBO0F347E(S), MBOOF347CE(S) MB90347E(S), MB90347CE(S)
2 Kbytes : 2 Kbytes :
MBO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
Emulator-specific power Yes -

0.35 um CMOS with

0.35 um CMOS with built-in power supply regulator +

Technology regulator for built-in . -

power supply Flash memory with Charge pump for programming voltage
Overatin 3.5V to 5.5V : When normal operating (not using A/D converter)

FI) g 5v+10% 4.0V to 5.5V : When using the A/D converter/Flash programming

voltage range 4.5V to 5.5 V : When using the external bus
Temperature range — —40°C to +105°C
Package PGA-299 QFP-100, LQFP-100

5 channels 4 channels
LIN-UART Wide range of baud rate settings using a dedicated baud rate generator (reload timer)

Special synchronous options for adapting to different synchronous serial protocols

LIN functionality working either as master or slave LIN device

12C (400 kbps)

2 channels

Devices with a C suffix in the part number : 2 channels
Devices without a C suffix in the part number : —

Document Number: 002-04498 Rev. *A

(Continued)

Page 3 of 92



YPRESS MB90340E Series

Embedded in Tomorrow™

il
'M
@)

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
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S5 9Q05|2E50000KK zsgroelgaaotexx
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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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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
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5. Handling Devices

1.Preventing latch-up
CMOS IC may suffer latch-up under the following conditions:

B A voltage higher than V¢ or lower than Vgg is applied to an input or output pin.

B A voltage higher than the rated voltage is applied between V¢ and Vgg pins.

B The AV power supply is applied before the V¢ voltage.

Latch-up may increase the power supply current drastically, causing thermal damage to the device.

For the same reason, also be careful not to let the analog power-supply voltage (AVcc, AVRH) exceed the digital power-supply
voltage.

2.Handling unused pins
Leaving unused input terminals open may lead to permanent damage due to malfunction and latch-up; pull up or pull down the

terminals through the resistors of 2 k€2 or more.

3.Power supply pins (Vcc/Vss)

B [f there are multiple V¢ and Vgg pins, from the point of view of device design, pins to be of the same potential are connected
inside of the device to prevent malfunction such as latch-up.

To reduce unnecessary radiation, prevent malfunctioning of the strobe signal due to the rise of ground level, and observe the
standard for total output current, be sure to connect the V¢ and Vgg pins to the power supply and ground externally.

Connect V¢ and Vgg pins to the device from the current supply source at a possibly low impedance.

B As a measure against power supply noise, it is recommended to connect a capacitor of about 0.1 LLF as a bypass capacitor
between V¢ and Vgg pins in the vicinity of V¢ and Vgg pins of the device.

oVcce
©Vss

Wﬂﬂﬂ%

Vss

MB90340E
Vee Series Vee

Vss

%uuuu

WTTHT
H_IL_Iu

4.Mode Pins (MDO to MD2)
Connect the mode pins directly to V¢ or Vgg pins. To prevent the device unintentionally entering test mode due to noise, lay out the
printed circuit board so as to minimize the distance from the mode pins to V¢ or Vgg pins and to provide a low-impedance

connection.
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Address Register Abbreviation | Access | Resource name | Initial value
000020y | Serial Mode Register 0 SMRO W,R/W 000000005
000021y | Serial Control Register 0 SCRO W,R/W 00000000g
000022, | Reception/Transmission Data Register 0 RDRO/TDRO R/W 000000005
000023, | Serial Status Register 0 SSRO R,R/W 00001000
000024, E)é;eig?eidOCommunication Control ECCRO EW UARTO 000000XXg
000025, | Extended Status/Control Register 0 ESCRO R/wW 00000100g
000026y | Baud Rate Generator Register 00 BGRO00O R/wW 00000000g
000027y |Baud Rate Generator Register 01 BGRO1 R/wW 000000005
000028, | Serial Mode Register 1 SMR1 W,R/W 00000000
000029y | Serial Control Register 1 SCR1 W,R/W 00000000g
00002A | Reception/Transmission Data Register 1 RDR1/TDR1 R/W 000000005
00002By, | Serial Status Register 1 SSR1 R,R/W 00001000g
00002C,, E)étg(—:‘irs]?;d100mmunication Control ECCR1 E/w UART1 000000XXg
00002Dy | Extended Status/Control Register 1 ESCR1 R/wW 00000100g
00002Ey |Baud Rate Generator Register 10 BGR10 R/wW 000000005
00002F, |Baud Rate Generator Register 11 BGR11 R/wW 00000000g
000030y | PPG 0 Operation Mode Control Register PPGCO W,R/W 0X000XX1g
000031y | PPG 1 Operation Mode Control Register PPGC1 W,RIW 16-bit PPG 0/1 0X000001g
000032, | PPG 0/PPG 1 Count Clock Select Register PPGO1 R/W 000000X0g
000033y Reserved

000034y | PPG 2 Operation Mode Control Register PPGC2 W,RIW 0X000XX1g
000035, | PPG 3 Operation Mode Control Register PPGC3 W,R/W 16-bit PPG 2/3 0X000001g
000036y | PPG 2/PPG 3 Count Clock Select Register PPG23 R/wW 000000X0g
000037y Reserved

000038y | PPG 4 Operation Mode Control Register PPGC4 W,R/W 0X000XX1g
000039y | PPG 5 Operation Mode Control Register PPGC5 W,R/W 16-bit PPG 4/5 0X000001g
00003A, | PPG 4/PPG 5 Clock Select Register PPG45 R/W 000000X0g
00003By; | Address Detect Control Register 1 PACSR1 RIW Address Match 000000005
00003Cy | PPG 6 Operation Mode Control Register PPGC6 W,RIW 0X000XX1g
00003Dy | PPG 7 Operation Mode Control Register PPGC7 W,R/W 16-bit PPG 6/7 0X000001g
00003Ey | PPG 6/PPG 7 Count Clock Control Register PPG67 R/wW 000000X0g
00003F, | Reserved
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Address Register Abbreviation | Access Resource name Initial value
0000A5,, g:t;igtl::ic Ready Function Select ARSR W 0011XX00g
0000A64, E)étgeirsrgglr Address Output Control HACR W E)égzrgsl Memory 00000000
0000A7y Bus Control Signal Selection Register ECSR W 0000000Xg
0000A8Y Watchdog Control Register WDTC R,W Watchdog Timer XXXXX111g
0000A9y Time Base Timer Control Register TBTC W,RW Time Base Timer 1XX00100g
0000AA Watch Timer Control Register WTC R,R'W Watch Timer 1X001000g
0000ABy Reserved
0000ACH DMA Enable L Register DERL R/W DMA 000000005
0000ADy DMA Enable H Register DERH R/W 000000005

Flash Control Status Register
0000AEH (Flash memory devices only. FMCS R,R/W Flash Memory 000X0000g
Otherwise reserved)

0000AFy Reserved

0000BOy Interrupt Control Register 00 ICR0OO W,R/W 000001115
0000B1y Interrupt Control Register 01 ICRO1 W,RW 000001115
0000B2y Interrupt Control Register 02 ICRO2 W,RW 000001115
0000B3y Interrupt Control Register 03 ICRO3 W,R/W 000001115
0000B4y Interrupt Control Register 04 ICRO4 W,RW 000001115
0000B5y Interrupt Control Register 05 ICRO5 W,RW 000001115
0000B6H Interrupt Control Register 06 ICR06 W,R/W 000001115
0000B7y Interrupt Control Register 07 ICRO7 W,RW 000001115

Interrupt Control
0000B8y Interrupt Control Register 08 ICRO8 W,RW 000001115
0000B9y Interrupt Control Register 09 ICR09 W,R/W 000001115
0000BAy Interrupt Control Register 10 ICR10 W,RW 000001115
0000BBy Interrupt Control Register 11 ICR11 W,RW 000001115
0000BCH Interrupt Control Register 12 ICR12 W,R/W 000001115
0000BDy Interrupt Control Register 13 ICR13 W,RW 000001115
0000BEH Interrupt Control Register 14 ICR14 W,RW 000001115
0000BFy Interrupt Control Register 15 ICR15 W,R/W 000001115
0000C0Oy D/A Converter Data 0 DATO R/W XXXXXXXXg
0000C1y D/A Converter Data 1 DAT1 R/W XXXXXXXXg
0000C2y D/A Control 0 DACRO R/W D/A Converter XXXXXXX0g
0000C3y D/A Control 1 DACR1 R/W XXXXXXX0g
(Continued)
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Address Register Abbreviation Access Resource name Initial value
007924 Input Capture 2 IPCP2 R XXXXXXXXg
007925y Input Capture 2 IPCP2 R XXXXXXXXg

Input Capture 2/3
007926 Input Capture 3 IPCP3 R XXXXXXXXg
007927 Input Capture 3 IPCP3 R XXXXXXXXg
007928y Input Capture 4 IPCP4 R XXXXXXXXg
007929 Input Capture 4 IPCP4 R XXXXXXXXg
Input Capture 4/5
00792A4 Input Capture 5 IPCP5 R XXXXXXXXg
00792By Input Capture 5 IPCP5 R XXXXXXXXg
00792CH Input Capture 6 IPCP6 R XXXXXXXXg
00792Dy Input Capture 6 IPCP6 R XXXXXXXXg
Input Capture 6/7
00792Ey Input Capture 7 IPCP7 R XXXXXXXXg
00792Fy Input Capture 7 IPCP7 R XXXXXXXXg
007930y Output Compare 0 OCCPO R/W XXXXXXXXg
007931y Output Compare 0 OCCPO R/W XXXXXXXXg
Output Compare 0/1
007932y Output Compare 1 OCCP1 R/W XXXXXXXXg
007933 Output Compare 1 OCCP1 R/W XXXXXXXXg
007934y Output Compare 2 OCCP2 R/wW XXXXXXXXg
007935y Output Compare 2 OCCP2 R/W XXXXXXXXg
Output Compare 2/3
007936y Output Compare 3 OCCP3 R/W XXXXXXXXg
007937y Output Compare 3 OCCP3 R/W XXXXXXXXg
007938y Output Compare 4 OCCP4 R/wW XXXXXXXXg
007939 Output Compare 4 OCCP4 R/W XXXXXXXXg
Output Compare 4/5
00793Ay Output Compare 5 OCCP5 R/W XXXXXXXXg
00793By Output Compare 5 OCCP5 R/W XXXXXXXXg
00793Cy Output Compare 6 OCCP6 R/W XXXXXXXXg
00793Dy Output Compare 6 OCCP6 R/W XXXXXXXXg
Output Compare 6/7
00793Ey Output Compare 7 OCCP7 R/W XXXXXXXXg
00793Fy Output Compare 7 OCCP7 R/W XXXXXXXXg
007940y Timer Data 0 TCDTO R/IW 00000000
007941y Timer Data 0 TCDTO R/W 000000005
Free-run Timer O
007942, Timer Control Status 0 TCCSLO R/W 000000005
007943y Timer Control Status 0 TCCSHO R/W OXXXXXXXg
007944, Timer Data 1 TCDT1 R/W 000000005
007945, Timer Data 1 TCDT1 R/W 000000005
Free-run Timer 1
007946y Timer Control Status 1 TCCSLA1 R/W 00000000g
007947y Timer Control Status 1 TCCSH1 R/W OXXXXXXXg
(Continued)
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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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(Continued)

Address Register Abbreviation | Access Resource name Initial value
0079E0H Detect Address Setting 0 PADRO R/W XXXXXXXXg
0079E1H Detect Address Setting 0 PADRO R/W XXXXXXXXg
0079E2 Detect Address Setting 0 PADRO R/W XXXXXXXXg
0079E3 Detect Address Setting 1 PADR1 R/W XXXXXXXXg

- Address Match
0079E4y Detect Address Setting 1 PADR1 R/W Detection 0 XXXXXXXXg
0079E5 Detect Address Setting 1 PADR1 R/W XXXXXXXXg
0079E6H Detect Address Setting 2 PADR2 R/W XXXXXXXXg
0079E7H Detect Address Setting 2 PADR2 R/W XXXXXXXXg
0079E8 Detect Address Setting 2 PADR2 R/W XXXXXXXXg
0079E9

to Reserved
0079EFy
0079F0y Detect Address Setting 3 PADR3 R/W XXXXXXXXg
0079F 1y Detect Address Setting 3 PADR3 R/W XXXXXXXXg
0079F2y Detect Address Setting 3 PADR3 R/W XXXXXXXXg
0079F 34 Detect Address Setting 4 PADR4 R/W XXXXXXXXg

- Address Match
0079F4, Detect Address Setting 4 PADR4 R/wW Detection 1 XXXXXXXXg
0079F5, Detect Address Setting 4 PADR4 R/W XXXXXXXXg
0079F6y Detect Address Setting 5 PADR5 R/W XXXXXXXXg
0079F 7y Detect Address Setting 5 PADR5 R/W XXXXXXXXg
0079F8y Detect Address Setting 5 PADR5 R/W XXXXXXXXg
0079F9y

to Reserved
0079FFy
007A00y

to Reserved for CAN Controller 0. Refer to “CAN Controllers
007AFF
007B00y

to Reserved for CAN Controller 0. Refer to “CAN Controllers”
007BFFy
007CO00y

to Reserved for CAN Controller 1. Refer to “CAN Controllers”
007CFFy
007D00y

to Reserved for CAN Controller 1. Refer to “CAN Controllers”
007DFFy
007E00

to Reserved
007FFFy
Note: @ Initial value of “X” represents unknown value.

Document Number: 002-04498 Rev. *A
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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

Document Number: 002-04498 Rev. *A

(Continued)

Page 48 of 92



YPRESS

[
v
@)

MB90340E Series

Embedded in Tomorrow™

(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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11.4.3 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
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11.4.5 Bus Timing (Read)
(Tpo =—40°C to +105°C, Ve = 5.0 V £ 10%, Vgg = 0.0 V, fop< 24 MHz)

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
ALE pUlSG width tLHLL ALE th/Z —10 e ns
Valid address —> ALE, A23 to A16, AD15 to _ _
ALE | time tavLL ADOO tep/2 =20 ns
ALE! — _ .
Address valid fime tLax ALE, AD15 to AD0OO tcpl2 — 15 ns
Valid address —> t A23to A16, ___ too— 15 S
RD { time AVRL AD15 to AD0O, RD cP ns
Valid address —> A23 to A16, _ —
Valid data input tavbv AD15 to ADOO 5 tcp/2 — 60 ns
RD pulse width tRLRH RD — 3tep2—20 |— ns
RD ! —> Valid data input triDV RD, AD15 to AD0O — 3tcp/2 — 50 ns
RDT —> Data hold time tRHDX RD, AD15 to AD0O 0 — ns
RDT — ALE 1 time tRHLH RD, ALE tep/l2 — 15 — ns
RD T —> Address valid time truAX RD, A23 to A16 tep/2 — 10 — ns
Valid address —> t A23 to A16, to/2 — 16 -
CLK T time AVCH AD15 to AD0O, CLK CP! ns
RDJ{ — CLK 1 time trLcH RD, CLK tepl2 — 15 — ns
ALEJ — RD ! time tULRL ALE, RD tepl2 — 15 — ns
|e— taveH —»| tRcH
CLK 24V 24V
0.8V
|a—— taviL > tuax - | tRHLH
ALE 24V 24V 24V
fLHLL \ 08V
- tavRL >l tRLRH >
=5 \ 24vf
£ 0.8V
le— tLLRL 1|
| tRHAX
if 2.4V
A23 to A16 f 24V
N 0.8V 08V
<« tRIDV——» tRHDX
tavov -
2.4 V1 24V Ve 4 A BY,
AD15 to AD0OO —f Address k ng Read data H
0.8 VN fosv Vick v
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11.4.6 Bus Timing (Write)
(Tpo =—40°C to +105°C, Ve = 5.0 V £ 10%, Vgg = 0.0 V, fop< 24 MHz)

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
. =R A23 to A16, AD15
Valid address — WR { time tavwi to AD00,1\_/6-V?RA tep—15 — ns
WR pulse width twLwH WR 3tepl2 — 20 — ns
Valid data output —> WR 1 time tovwH AD15 to AD00, WR 3tepl2 — 20 — ns
WR T —> Data hold time twHDX AD15to AD0O, WR |~ 15 — ns
WR T —> Address valid time twhAx A23 to A16, WR tep/2 — 10 — ns
WRT — ALE 1 time LY WR, ALE tepl2 — 15 — ns
WR{ —> CLK 1 time twicH WR, CLK tepl2 — 15 — ns
tweeH
e twHLH
- tavwi >l twiwH >
WR (WRL, WRH) —
\ 24V
£ 0.8V /
| twHAX
A23 to A16 f24v 24V
£ 0.8V 0.8V
| tovwH twHDx
24V 24V 24V
AD15 to AD0O —< Address Write data
0.8VY 0.8V 0.8V
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11.4.8 Hold 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
Min Max
Pin floating —> HAK { time txHAL HAK 30 tcp ns
HAK T time —> Pin valid time thany HAK tcp 2 tcp ns
Note: : There is more than 1 cycle from when HRQ reads in until the HAK is changed.
— A
HAK \ 24V
08V-y
le——— txHAL ——» le—— tHAHV — |
, X 24V Hi-z 24 v
Each pin
7l 0.8V 0.8 V!‘
Page 64 of 92
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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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W Bit setting: ESCR:SCES =1, ECCR:SCDE =1

(To =—40°C to +105°C, Ve = 5.0 V + 10%, fcp< 24 MHz, Vgg=0V)
. . Value .
Parameter Symbol Pin Condition = Unit
Min Max
Serial clock cycle time tscve SCKO to SCK3 5tcp — ns
SCK | - SOT delay time tsoi | SGho fo SCK3, —50 +50 ns
: SCKO to SCK3, Internal clock operation -
Valid SIN - SCK T tvsHi SINO to SIN3 output pins are tcp + 80 ns
CL.=80pF+1TTL.
SCK T > Valid SIN hold time tshix S oA 0 — ns
SOT - SCK * delay time tsovil | S 10 SCKS. 3tep—70 |— ns
Note: o C, is load capacity value of pins when testing.
® t-p is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.
tscyc
[ o4y 24V,
SCKO to SCK3 '
0.8V
tsLovi
tSOVHI
24V 24V
SOTO to SOT3
0.8V 0.8V
tIvSHI tSHIXI |
/
SINO to SIN3 Vi Vi
b Vi ViL
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11.4.11 Timer Related Resource Input Timing

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

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
. triwn TINO to TIN3
Input pulse width ’ — 4 tcp — ns
— INO to IN7
ViH Vig /
TINO to TINS, ViL VL7
INO to IN7
triwe trwe

11.4.12 Timer Related Resource Output Timing

(Tp = —40°C to +105°C, Ve =5.0 V £ 10%, fop< 24 MHz, Vg5 = 0.0 V)
Value
Parameter Symbol Pin Condition - Unit
Min Max
CLK T —> Toyr change time tro ;gé% tt?) ng?;: — 30 — ns

CLK 2.4 V;

—

TOTO to TOTS,
PPGO to PPGF

24V
0.8V

tro
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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) .

Document Number: 002-04498 Rev. *A
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14. Package Dimensions
100-pin plastic LQFP Lead pitch 0.50 mm

(FPT-100P-M20)

Package width x
package length

14.0 mm x 14.0 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65¢g
(Re?eor:ﬁce) P-LFQFP100-14x14-0.50

100-pin plastic LQFP

(FPT-100P-M20)

16.00£0.20(.630=+.008)SQ

*14.00+0.10(.551+.004)SQ

INDEX

RLEEEY

0.20+0.05

(.008+.002)

il
@

© 2005-2010 FUJITSU SEMICONDUCTOR LIMITED F1000315-¢-3-5

$[0.08(.003) @

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

(]0.08(.003)

-
Details of "A" part

1.50 263 (.059 286 )
(Mounting height)

0°~8°
A 0.50+0.20
(.020+.008)
0.60+0.15
0.145+0.055 | (.024+.006)
(.006+.002)

Dimensions in mm (inches).

Note: The values in parentheses are reference values

0.25(.010)

- s __

|

|

I

|

|

I

0.10+0.10 |
(.004+.004) |
(Stand off) |
I

|

|

|

I

|
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