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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, I2C, LINbus, UART/USART
DMA, LVD, POR, WDT
51

128KB (128K x 8)
Mask ROM

4K x 8

3.5V ~ 5.5V

A/D 15x8/10b
Internal

-40°C ~ 125°C (TA)
Surface Mount
64-LQFP

64-LQFP (12x12)
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1. Product Lineup1 (Without Clock supervisor function)

m Flash memory products

Part Number MB9OF351E MB9OF351TE MB90F351ES MB9OF351TES
MB9OF352E MB9OF352TE MB90F352ES MB90F352TES
Parameter
Type Flash memory products
CPU F2MC-16LX CPU

PLL clock multiplication circuit (x 1, x 2, x 3, x 4, x 6, 1/2 when PLL stops)

Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL X 6)

64 Kbytes Flash memory : MB90F351E(S), MBOOF351TE(S)

ROM 128 Kbytes Dual operation Flash memory (Erase/write and read can be operated at the same time) :
MB90F352E(S), MBO0OF352TE(S)

RAM 4 Kbytes

System clock

Emulator-specific power _
supply*

Sub clock pin
(X0A, X1A) Yes No
(Max 100 kHz)
Clock supervisor No
Low voltage/CPU
operation detection No Yes No Yes
reset

3.5V to 5.5 V : at normal operating (not using A/D converter)
Operating voltage 4.0V to 5.5V : at using A/D converter/Flash programming
4.5V to 5.5V : at using external bus

Operating 40°C to +125°C
temperature
Package LQFP-64

2 channels

Wide range of baud rate settings using a dedicated baud rate generator (reload timer)

LIN-UART . . f . -
Special synchronous options for adapting to different synchronous serial protocols
LIN functionality working either as master or slave LIN device
12C (400 kbps) 1 channel
15 channels
A/D converter 10-bit or 8-bit resolution
Conversion time : Min 3 ps includes sample time (per one channel)
16-bit reload timer Operation clock frequency : fsys/2', fsys/23, fsys/2® (fsys = Machine clock frequency)
(2 channels) Supports External Event Count function.
Free-run Timer 0 (clock input FRCKO) corresponds to ICUO/1.
Free-run Timer 1 (clock input FRCK1) corresponds to ICU4/5/6/7, OCU4/5/6/7.
16-bit Free-run timer Signals an interrupt when overflowing.
(2 channels) Supports Timer Clear when it matches Qutput Compare, (ch.0, ch.4) .
Operation clock frequency : fsys, fsys/2', fsys/2Z, fsys/2°, fsys/24 fsys/25 fsys/28, fsys/2”

(fsys = Machine clock frequency)

4 channels

Signals an interrupt when 16-bit free-run Timer matches with output compare registers.
A pair of compare registers can be used to generate an output signal.

16-bit output
compare

(Continued)
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Pin No. Pin name Circuit Function
type*

General purpose |/O port. The register can be set to select whether to use a pull-up resistor.

P17 ; . S .

39 G This function is enabled in single-chip mode.

AD15 Input/output pin for external bus address data bus bit 15.
This function is enabled when external bus is enabled.
General purpose I/O ports. The register can be set to select whether to use a pull-up resistor.

P20 to P23 In external bus mode, the pins are enabled as a general-

purpose I/O port when the corresponding bit in the external address output control register
(HACR) is 1.

Output pins for A16 to A19 of the external address data bus.
40 to 43 A16 to A19 G When the corresponding bit in the external address output control register (HACR) is O, the pins
are enabled as high address output pins A16 to A19.

PPG9 (8)

PPGB (A) .

PPGD (C) Output pins for PPGs

PPGF (E)
General purpose I/O port. The register can be set to select whether to use a pull-up resistor. In

P24 external bus mode, the pin is enabled as a general-
purpose I/O port when the corresponding bit in the external address output control register
(HACR) is 1.
44 G

Output pin for A20 of the external address data bus. When the corresponding bit in the external
A20 address output control register (HACR) is 0, the pin is
enabled as high address output pin A20.

INO Data sample input pin for input capture ICUO

General purpose I/O port. The register can be set to select whether to use a pull-up resistor. In
external bus mode, the pin is enabled as a general-

P25 purpose I/O port when the corresponding bit in the external address output control register
(HACR) is 1.
51 A1 G Output pin for A21 of the external address data bus. When the corresponding bit in the external
address output control register (HACR) is 0, the pin is enabled as high address output pin A21.
IN1 Data sample input pin for input capture ICU1
ADTG Trigger input pin for A/D converter
P44 General purpose |/O port
52 SDAO H Serial data 1/O pin for 12c 0
FRCKO Input pin for the 16-bit Free-run Timer 0
P45 General purpose |/O port
53 SCLO H Serial clock I/O pin for 12c o
FRCKA1 Input pin for the 16-bit Free-run Timer 1

(Continued)

Document Number: 002-04493 Rev. *A Page 16 of 84



M

=i

Z CYPRESS MB90350E Series

PERFORM

i

110
Pin No. Pin name Circuit Function
type*
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P30 . L o .
This function is enabled in single-chip mode.
54 ALE G Address latch enable output pin. This function is enabled when external bus is enabled.
IN4 Data sample input pin for input capture ICU4
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P31 A T S .
This function is enabled in single-chip mode.
55 RD G Read strobe output pin for data bus. This function is enabled when external bus is enabled.
IN5 Data sample input pin for input capture ICU5
P32 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the WR/WRL pin output disabled.
56 . G Write strobe output pin for the data bus. This function is enabled when both the external bus
WR/WRL and the WR/WRL pin output are enabled. WRL is used to write-strobe 8 lower bits of the data
bus in 16-bit access. WR is used to write-strobe 8 bits of the data bus in 8-bit access.
INT10R External interrupt request input pin for INT10
General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
P33 This function is enabled either in single-chip mode, in
57 G external bus 8-bit mode or with the WRH pin output disabled.
Write strobe output pin for the 8 higher bits of the data bus. This function is enabled when the
WRH external bus is enabled, when the external bus 16-bit mode is selected, and when the WRH
output pin is enabled.
P34 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the hold function disabled.
58 HRQ G Hold request input pin. This function is enabled when both the external bus and the hold func-
tion are enabled.
OouUT4 Wave form output pin for output compare OCU4
P35 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the hold function disabled.
59 HAK G Hold acknowledge output pin. This function is enabled when both the
external bus and the hold function are enabled.
OouT5 Wave form output pin for output compare OCU5
P36 General purpose I/O port. The register can be set to select whether to use a pull-up resistor.
This function is enabled either in single-chip mode or with the external ready function disabled.
60 RDY G Ready input pin. This function is enabled when both the external bus and the external ready
function are enabled.
OouUT6 Wave form output pin for output compare OCU6

(Continued)
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MB90350E Series

6. 1/0 Circuit Type

Type Circuit Remarks
Oscillation circuit
High-speed oscillation feedback
. ] resistor = approx. 1 MQ
xi D {>O Xout
A xo| | .
&
ill Standby control signal
Oscillation circuit
Low-speed oscillation feedback
X1A D ? ' @O Xout resistor = approx. 10 MQ
B X0A
q
Standby control signal
m MASK ROM device
CMOS hysteresis input pin
R
C CMOS m Flash memory device
[ —"V\\~ O—->0—— hysteresis T
inputs CMOS input pin
m MASK ROM device
CMOS hysteresis input pin
R CMOS Pull-down resistor value: approx. 50 kQ
O — i .
5 ’ ” Pr,y;&?sres's m Flash memory device
Pull-down CMOS input pin
resistor No Pull-down
CMOS hysteresis input pin
Pull-up resistor value: approx. 50 kQ
Pull-up
resistor
R CMOS
b. }0 — hysteresis
inputs

Document Number: 002-04493 Rev. *A
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Please ask each crystal maker to evaluate the oscillational characteristics of the crystal and this device.
9. Turning-on sequence of power supply to A/D converter and analog inputs

Make sure to turn on the A/D converter power supply (AV¢, AVRH) and analog inputs (ANO to AN14) after turning-on the digital power

supply (V) -Turn-off the digital power after turning off the A/D converter power
supply and analog inputs. In this case, make sure that the power supply voltage does not exceed the rated voltage of the A/D converter

(turning on/of the analog and digital power supplies simultaneously is acceptable).
10. Connection of unused pins of A/D converter if A/D converter is not used

Connect unused pins of A/D converter to AV = Vg, AVgs = AVRH = Vgs.

11. Notes on energization

To prevent the internal regulator circuit from malfunctioning, set the voltage rise time during energization at
50 Us or more (0.2V1t02.7V).

12. Stabilization of power supply voltage

A sudden change in the supply voltage may cause the device to malfunction even within the V¢ supply voltage operating range.
Therefore, the V¢ supply voltage should be stabilized. For reference, the supply voltage should be controlled so that V¢ ripple

variations (peak- to-peak values) at commercial frequencies (50 MHz/
60 MHz) fall below 10% of the standard V¢ supply voltage and the coefficient of fluctuation does not exceed 0.1 V/ms at instanta-

neous power switching.

Document Number: 002-04493 Rev. *A Page 24 of 84
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8. Block Diagrams
m MB90V340E-101/102

X0 —»
X0A* —» Clock
2
RST —®| controller - FMC-16LX
| — -« CPU
X1A* —
RAM -« Ft'_ree'r%” «—— FRCKO
e
30 Kbytes imer
Input
<&—» capture [«—— IN71t0INO
8 channels
Output
——p compare |—m OUT7to OUTO
8 channels
Prescaler Free-run
> ]
50ha*nnels timer 1  |[<—— FRCK1
SOT4 to SOTO ~a—— LIN-UART CAN
SCK410SCKO - o0 =\ |a———— > controller |+ [X2toRX0
m
x
— o 16-bit
Avce © oload timer [ TIN310TINO
L |———p]
AVss ™ 8/10-bit Q 4 channels [ TOT3toTOTO
AN23 to ANO —» A/D &
- ———————P
AVRH —®| converter
AVRL —®| 24 channels g¢—p AD15to ADOO
ADTG —» —— A21to A16
——p ALE
10-bit —» RD
DA00,DAO1 ~—| A S S— '« | EXtermal L WRWARL
’ converter bus WRA
2 channels interface >
4+—— HRQ
8/16-bit —» HAK
PPGF to PPGO -—| PPG e B l«—— RDY
16/8 channels » CLK
SDAO,SDA1 < |2C interface DTP/ |+ INT7t0INTO
SCLO,SCL1 ~e—p-| 2 cChannels «——» External |€—— INT15t0INT8
interrupt (INT11R to INT9R)
DMAC I —
’ . Clock , CKOT
monitor
*: MB90V340E-102 only
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10. 1/0 Map
Address Register Abbreviation | Access Resource name Initial value
000000y | Port 0 Data Register PDRO R/W Port 0 XXXXXXXXg
000001y | Port 1 Data Register PDR1 R/W Port 1 XXXXXXXXg
000002 | Port 2 Data Register PDR2 R/W Port 2 XXXXXXXXg
000003, | Port 3 Data Register PDR3 R/W Port 3 XXXXXXXXg
000004 | Port 4 Data Register PDR4 R/W Port 4 XXXXXXXXg
000005, |Port 5 Data Register PDR5 R/W Port 5 XXXXXXXXg
000006, | Port 6 Data Register PDR6 R/W Port 6 XXXXXXXXg
ogggggRHto Reserved
00000By | Port 5 Analog Input Enable Register ADER5 R/W Port 5, AID 11111111
00000Cy | Port 6 Analog Input Enable Register ADERG6 R/W Port 6, A/D 111111115
00000Dy Reserved
00000Ey | Input Level Select Register 0 ILSRO R/W Ports 000000005
00000F | Input Level Select Register 1 ILSR1 R/W Ports 00000000g
000010y | Port O Direction Register DDRO R/W Port 0 00000000g
000011y | Port 1 Direction Register DDR1 R/W Port 1 00000000g
000012y | Port 2 Direction Register DDR2 R/wW Port 2 XX000000g
000013y | Port 3 Direction Register DDR3 R/W Port 3 00000000g
000014y | Port 4 Direction Register DDR4 R/wW Port 4 XX000000g
000015y | Port 5 Direction Register DDR5 R/W Port 5 X0000000g
000016y | Port 6 Direction Register DDR6 R/W Port 6 00000000g
0888833:0 Reserved
00001Ay | SIN input Level Setting Register DDRA w UART2, UART3 X00XXXXXg
00001BH Reserved
00001Cy | Port O Pull-up Control Register PUCRO R/wW Port 0 00000000
00001Dy | Port 1 Pull-up Control Register PUCR1 R/W Port 1 00000000g
00001Ey | Port 2 Pull-up Control Register PUCR2 R/wW Port 2 00000000
00001Fy | Port 3 Pull-up Control Register PUCR3 R/W Port 3 000000005
oggggg%o Reserved

Document Number: 002-04493 Rev. *A
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Address Register Abbreviation | Access Resource name Initial value
000038y |PPG 4 Operation Mode Control Register PPGC4 W, R/W 0X000XX1g
000039y, |PPG 5 Operation Mode Control Register PPGC5 w, Rw | 16-pitProgrammablePulse 10 50501

Generator 4/5

00003Ay |PPG 4/5 Count Clock Select Register PPG45 R/wW 000000X0g

00003By; |Address Detect Control Register 1 PACSR1 RIW Address Match 000000005
Detection 1

00003Cy |PPG 6 Operation Mode Control Register PPGC6 W, R/IW 0X000XX1g

00003D; |PPG 7 Operation Mode Control Register PPGC7 w, Riw | 16-PitProgrammablePulse 170 5001
Generator 6/7

00003Ey |PPG 6/7 Count Clock Select Register PPG67 R/W 000000X0g
00003Fy Reserved
000040y |PPG 8 Operation Mode Control Register PPGC8 W, R/W 0X000XX1g
000041, |PPG 9 Operation Mode Control Register PPGCY w, Rw | 16-pitProgrammablePulse 10 50501

Generator 8/9
000042, |PPG 8/9 Count Clock Select Register PPG89 R/wW 000000X0g
000043y Reserved
000044 |PPG A Operation Mode Control Register PPGCA W, R/W 0X000XX1g
000045,; |PPG B Operation Mode Control Register PPGCB w, Riw | 16-pitProgrammablePulse 70 6501
Generator A/B
000046y |PPG A/B Count Clock Select Register PPGAB R/wW 000000X0g
000047y Reserved
000048, |PPG C Operation Mode Control Register PPGCC W,R/W 0X000XX1g
000049, |PPG D Operation Mode Control Register PPGCD wRrw | 16-pitProgrammablePulse 1770 0501
Generator C/D

00004A; |PPG C/D Count Clock Select Register PPGCD R/W 000000X0g
00004By Reserved
00004Cy |PPG E Operation Mode Control Register PPGCE W,R/W 0X000XX1g
00004Dy; |PPG F Operation Mode Control Register PPGCF wRrw | 16-pitProgrammablePulse 170 50501

Generator E/F
00004Ey |PPG E/F Count Clock Select Register PPGEF R/W 000000X0g
00004F Reserved
000050, Inpu.t Capture Control Status 1CSO1 RIW 000000005
Register 0/1 Input Capture 0/1

000051 |Input Capture Edge Register 0/1 ICEO1 R/W, R XXX0X0XXg

000052y,

000053, Reserved

000054, Inpu_t Capture Control Status ICS45 RIW 000000005
Register 4/5 Input Capture 4/5

000055y |Input Capture Edge Register 4/5 ICE45 R XXXXXXXXg

000056, Inpu.t Capture Control Status ICS67 RIW 000000005
Register 6/7 Input Capture 6/7

000057y |Input Capture Edge Register 6/7 ICE67 R/W, R XXX000XXg

(Continued)
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Address Register Abbreviation l Access l Resource name Initial value
000058y
to Reserved
00005By
00005C; Output Compare Control Status ocs4 RIW 0000XX00g
Register 4
Output Compare 4/5
00005D,4 Output Compare Control Status ocss5 RIW 0XX00000g
Register 5
00005E}, Output Compare Control Status 0Cs6 RIW 0000XX00g
Register 6
Output Compare 6/7
00005F, Output Compare Control Status 0cs7 RIW 0XX00000g
Register 7
000060y | Timer Control Status Register 0 TMCSRO R/W 00000000g
16-bit Reload Timer 0
000061y | Timer Control Status Register 0 TMCSRO R/wW XXXX0000g
000062y | Timer Control Status Register 1 TMCSR1 R/W 000000005
16-bit Reload Timer 1
000063y | Timer Control Status Register 1 TMCSR1 R/W XXXX0000g
000064y | Timer Control Status Register 2 TMCSR2 R/wW 000000005
16-bit Reload Timer 2
000065y | Timer Control Status Register 2 TMCSR2 R/W XXXX0000g
000066y | Timer Control Status Register 3 TMCSR3 R/W 00000000g
16-bit Reload Timer 3
000067y | Timer Control Status Register 3 TMCSR3 R/W XXXX0000g
000068 | A/D Control Status Register 0 ADCS0 R/W 000XXXX0g
000069y | A/D Control Status Register 1 ADCS1 R/wW 0000000Xg
00006Ay | A/D Data Register 0 ADCRO R 00000000
A/D Converter
00006By | A/D Data Register 1 ADCR1 R XXXXXX00g
00006Cy | ADC Setting Register 0 ADSRO R/W 000000005
00006Dy | ADC Setting Register 1 ADSR1 R/wW 00000000g
Low Voltage/CPU Operation Detection Reset Low Voltage/CPU
00006EH | ontrol Register LVRC RIW, W Operation Detection Reset 001110005
00006F | ROM Mirror Function Select Register ROMM w ROM Mirror XXXXXXX1g
000070y
to Reserved
00007F4
000080y
to Reserved for CAN controller 1. Refer to “CAN Controllers”
00008F
000090y
to Reserved
00009Ay
(Continued)
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Address Register Abbreviation | Access | Resource name | Initial value
00009B |DMA Descriptor Channel Specification Register DCSR R/W 000000005
00009Cy |DMA Status Register L Register DSRL R/wW DMA 00000000g
00009Dy |DMA Status Register H Register DSRH R/W 00000000g
. Address Match
00009Ey |Address Detect Control Register 0 PACSRO R/W . 00000000g
Detection 0
00009F, |Delayed Interrupt/Release Register DIRR R/W Delayed Interrupt XXXXXXX0g
Low-power Consumption Mode Low Power
0000AOy power P LPMCR W,R/W Consumption 000110005
Control Register L
Control Circuit
Low Power
0000A1y |Clock Selection Register CKSCR R,R/W Consumption 111111005
Control Circuit
0000A2,,
0000A3,; Reserved
0000A4 |DMA Stop Status Register DSSR R/wW DMA 00000000g
0000A5,, /Qutqrr:atlc Ready Function Selection ARSR W 0011XX00g
egister External Memory
0000A6y |External Address Output Control Register HACR w Access 00000000g
0000A7y |Bus Control Signal Selection Register ECSR w 0000000Xg
0000A8y |Watchdog Control Register WDTC R,W Watchdog Timer XXXXX111g
0000A9 |Timebase Timer Control Register TBTC W,R/W Timebase timer 1XX00100g
0000AAy |Watch Timer Control Register WTC R,R'W Watch Timer 1X001000g
0000ABY Reserved
0000ACy |DMA Enable Register L Register DERL R/wW DMA 00000000g
0000ADy |DMA Enable Register H Register DERH R/W 00000000g
Flash Control Status Register
0000AEy | (Flash Devices only. Otherwise FMCS R,R/W Flash memory 000X0000g
reserved)
0000AF Reserved
0000BOy |Interrupt Control Register 00 ICROO W,R/W 00000111g
0000B1y |Interrupt Control Register 01 ICRO1 W,R/W 00000111g
0000B2y |Interrupt Control Register 02 ICR0O2 W,R/W 00000111g
0000B3y |Interrupt Control Register 03 ICRO3 W,R/W 00000111g
0000B4y |Interrupt Control Register 04 ICR04 W,R/W Interrupt Control 00000111
0000B5y |Interrupt Control Register 05 ICRO5 W,R/W 00000111
0000B6y |Interrupt Control Register 06 ICRO6 W,R/W 00000111g
0000B7y |Interrupt Control Register 07 ICRO7 W,R/W 00000111g
0000B8y |Interrupt Control Register 08 ICRO8 W,R/W 00000111g
(Continued)
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(Continued)

Address Register Abbreviation | Access Resource name Initial value

0079C3y to
0079DF Reserved
0079E0y | Detect Address Setting Register 0 PADRO R/W XXXXXXXXg
0079E1y | Detect Address Setting Register 0 PADRO R/W XXXXXXXXg
0079E2; | Detect Address Setting Register 0 PADRO R/W XXXXXXXXg
0079E3 | Detect Address Setting Register 1 PADR1 R/W XXXXXXXXg

- - Address Match
0079E4y | Detect Address Setting Register 1 PADR1 R/W Detection 0 XXXXXXXXg
0079E5y | Detect Address Setting Register 1 PADR1 R/W XXXXXXXXg
0079E6 | Detect Address Setting Register 2 PADR2 R/W XXXXXXXXg
0079E7 | Detect Address Setting Register 2 PADR2 R/W XXXXXXXXg
0079E8y, | Detect Address Setting Register 2 PADR2 R/W XXXXXXXXg
0079E9y
to Reserve
0079EFy
0079F0y | Detect Address Setting Register 3 PADR3 R/W XXXXXXXXg
0079F1y | Detect Address Setting Register 3 PADR3 R/W XXXXXXXXg
0079F2,, |Detect Address Setting Register 3 PADR3 R/W XXXXXXXXpg
0079F3, | Detect Address Setting Register 4 PADR4 R/W XXXXXXXXg
- - Address Match
0079F4, |Detect Address Setting Register 4 PADR4 R/W Detection 1 XXXXXXXXg
0079F5, | Detect Address Setting Register 4 PADR4 R/W XXXXXXXXg
0079F6, | Detect Address Setting Register 5 PADRS R/W XXXXXXXXg
0079F7, | Detect Address Setting Register 5 PADRS R/W XXXXXXXXg
0079F8,, | Detect Address Setting Register 5 PADRS R/W XXXXXXXXg
0079F9y
to Reserved

007BFFy

007CO00y to « ”
007DFF, Reserved for CAN controller 1. Refer to “CAN Controllers
007E00y

to 007FFFy, Reserved

Notes : " Initial value of “X” represents unknown value.

" Any write access to reserved addresses in I/O map should not be performed. A read access to reserved
addresses results reading unknown value.

11. CAN Controllers

m Compliant with CAN standard Version2.0 Part A and Part B
- Supports tr12ansmission/reception in standard frame and extended frame formats

m Supports transmitting of data frames by receiving remote frames

m 16 transmitting/receiving message buffers
- 29-bit ID and 8-byte data
- Multi-level message buffer configuration

m Provides full-bit comparison, full-bit mask, acceptance register 0/acceptance register 1 for each message
buffer as ID acceptance mask
- Two acceptance mask registers in either standard frame format or extended frame formats

m Bit rate programmable from 10 kbps to 2 Mbps (when input clock is at 16 MHz)

Document Number: 002-04493 Rev. *A
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(Continued)
Address . L .
Register Abbreviation Access Initial Value
CAN1
007C40y XXXXXXXXg
007C41y XXXXXXXXg
ID register 8 IDR8 R/W
007C42y XXXXXXXXg
007C43y XXXXXXXXg
007C44y, XXXXXXXXg
007C45y, XXXXXXXXg
ID register 9 IDR9 R/W
007C46y XXXXXXXXg
007C47y XXXXXXXXg
007C48y XXXXXXXXg
007C49 XXXXXXXXg
ID register 10 IDR10 R/W
007C4Ay XXXXXXXXg
007C4By XXXXXXXXg
007C4Cy XXXXXXXXg
007C4Dy, XXXXXXXXg
ID register 11 IDR11 R/W
007C4Ey XXXXXXXXg
007CA4Fy XXXXXXXXg
007C504 XXXXXXXXg
007C51y XXXXXXXXg
ID register 12 IDR12 R/W
007C52 XXXXXXXXg
007C53y XXXXXXXXg
007C54 XXXXXXXXg
007C55, XXXXXXXXg
ID register 13 IDR13 R/W
007C56 XXXXXXXXg
007C57y XXXXXXXXg
007C58 XXXXXXXXg
007C59y XXXXXXXXg
ID register 14 IDR14 R/W
007C5Ay XXXXXXXXg
007C5By XXXXXXXXg
007C5Cy XXXXXXXXg
007C5Dy XXXXXXXXg
ID register 15 IDR15 R/W
007CSEy XXXXXXXXg
007C5Fy XXXXXXXXg
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(Continued)
Interrupt control
2 Interrupt vector .
Interrupt cause EI‘OS DMA ch register
corresponding number
Number Address Number Address
UART 2 RX Y2 14 #39 FFFF60y
ICR14 0000BEy
UART 2 TX Y1 15 #40 FFFF5Cy
Flash Memory - #41 FFFF58
ICR15 0000BF
Delayed Interrupt - #42 FFFF54y

Y1
Y2

: Usable
: Usable, with EI2OS stop function

N : Unusable
Notes :

eThe peripheral resources sharing the ICR register have the same interrupt level.

oWhen the peripheral resources sharing the ICR register use extended intelligent I/O service, only one

can use EI20S at a time.

#When either of the two peripheral resources sharing the ICR register specifies EI20S, the other one

cannot use interrupts.

13. Electrical Characteristics

13.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Vee Vss - 0.3 Vss + 6.0 \
Power supply voltage*’ AVic Vgs - 0.3 Vgs + 6.0 V| Vee = AV
AVRH Vss—0.3 Vss + 6.0 V| AVgc>AVRH*?

Input voltage*! A Vgs - 0.3 Vgs + 6.0 vV "3
Output voltage*! Vo Vgg—0.3 Vgs + 6.0 vV "3
Maximum Clamp Current lcLamp -4.0 +4.0 mA | *5
Total Maximum Clamp Current Z|lc ampl - 40 mA |*5
“L” level maximum output current loL - 15 mA | *4
“L” level average output current loLav — 4 mA | *4
“L” level maximum overall output current ZloL — 100 mA | *4
“L” level average overall output current ZloLav — 50 mA | *4
“H” level maximum output current loH — -15 mA | *4
“H” level average output current loHAv - -4 mA | *4
“H” level maximum overall output current Zloy - -100 mA | *4
“H” level average overall output current ZloHAv — -50 mA | *4
Power consumption Pp - 454 mwW
Operating temperature Ta 40 +105 ©

—40 +125 °C |*6
Storage temperature Tste -55 +150 °C
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13.2 Recommended Operating Conditions

(Vgs =AVgs=0V)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
4.0 5.0 5.5 Vv Under normal operation
v 35 50 55 v Under normal operation, when pot using the A/D con-
Power supply voltage A\C/C’ verter and not Flash programming.
ce 45 5.0 55 V| When External bus is used.
3.0 - 5.5 V Maintains RAM data in stop mode
Use a ceramic capacitor or comparable
Smoothing capacitor Cs 0.1 - 1.0 uF | capacitor of the AC characteristics. Bypass capacitor at
the V¢ pin should be greater than this capacitor.
Operating temperature Ta -40 - +125 °cC |*

* 1 If used exceeding Ty = +105°C, be sure to contact Cypress for reliability limitations.

" C Pin Connection Diagram

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.
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13.3 DC Characteristics
(TA =—-40°C to +125°C, VCC =5.0V +10%, fCP <24 MHz, VSS = AVSS =0 V)

Value
Parameter | Symbol Pin Condition Unit Remarks
Min Typ Max
Pin inputs if CMOS
. . . hysteresis input levels are se-
Vius 08 Vee Vec+03 | Vo 1 ietted (except P12, P15, P44,
P45, P50)
Pin inputs if
ViHA — - 0.8 Ve - Vee +0.3 \ Automotive input
“H” level levels are selected
input _ _ _ Pin inputs if TTL input levels
voltage Viut 20 Vee+03 V' |are selected
(At Ve = . -
P12, P15, P50 inputs if CMOS
5V £10%) Viis N N 0.7 Vee N Vee +0.3 v input levels are selected
_ _ _ P44, P45 inputs if CMOS hys-
ViHi 0.7 Vee Vee +0.3 V' |teresis input levels are selected
RST input pin (CMOS hystere-
Vinr — - 0.8 Vg - Vec+03 | V|G put pin ( Y
V|HM - - VCC -0.3 - VCC +0.3 \Y MD input pln
Pin inputs if CMOS
. . _ . hysteresis input levels are se-
ViLs Vss 03 0.2 Vee V' llected (except P12, P15, P44,
P45, P50)
Pin inputs if
ViLa — - Vgs—-0.3 - 0.5V \Y Automotive input
“L” level levels are selected
input _ _ B _ Pin inputs if TTL
voltage Vi Ves 03 0.8 v input levels are selected
(At Ve = . .
P12, P15, P50 inputs if CMOS
5V £10%) ViLs B B Vss =03 B 0.3 Vee v input levels are selected
_ _ _ _ P44, P45 inputs if CMOS hys-
Vi Ves 03 03 Vee V' |teresis input levels are selected
ViR _ . Veg— 0.3 . 0.2 Vee Vv ES)T input pin (CMOS hystere-
VILM - - VSS -03 - VSS +0.3 \Y MD input pln
Output “H” Normal out- |V =45V, _ _
voltage Von puts loy = —4.0 mA Vec - 05 v
Output “H” I2C current  |Vec =45V, . _
voltage Vo outputs lon = —-3.0 mA Vee - 05 v

(Continued)
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(TA =-40°C to +1250C, VCC =50V+ 10%, fCP <24 MHZ, VSS = AVSS =0 V)

Sym- . . Value .
Parameter Pin Condition Unit Remarks
bol Min | Typ | Max
MB90351E
Vec =5.0V, MB9OF351E
Internal frequency: 8 kHz, MB90352E
During stopping clock _ MB90F352E
supervisor, 20 50 MA | MB90356E
At sub sleep MBOO0F356E
Tp =+25°C MB90357E
MB9OF357E
VCC =50 V,
Internal frequency: 8 kHz, MB90356E
During operating clock . MB90F356E
supervisor, 60 200 | bA 1 \iBo0357E
At sub sleep MB9O0F357E
Tp =+25°C
I\:l(t:gr:a?.colg/é)scillation/ MB90356ES
4 division, - 60 200 pA mggggggggs
Atsub sleep MB9OF357ES
Power supply | v Ta=+25°C
current ceLs cc MB90351TE
MB9OF351TE
Vec=5.0V, MB90352TE
Internal frequency: 8 kHz, _ MB9O0F352TE
At sub sleep 70 150 | vA I \Bo03s6TE
Tp =+25°C MB9OF356TE
MB90357TE
MBOO0F357TE
VCC =50 V,
Internal frequency: 8 kHz, MB90356TE
During operating clock _ MB90F356TE
supervisor, 10| 300 1 wA | ViBg03s7TE
At sub sleep MB90F357TE
Tp =+25°C
X]%gr;a?.CoR\’/‘oscillation/ MB903S6TES
4 division, - 110 300 pA mgggggs_?gis
At sub sleep
Tp=+25°C MB9O0F357TES
(Continued)
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Note : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you start up 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 the slope for
a rise of 50 mV/ms maximum.

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

13.4.4 Clock Output Timing
. . Value .
Parameter Symbol Pin Condition : Unit Remarks
Min Max

62.5 - ns fcp =16 MHz

Cycle time tcye CLK -
41.67 - ns fop = 24 MHz
20 - ns fcp =16 MHz

CLKT —CLK i/ tCHCL CLK -
13 — ns fcp =24 MHz

CLK /

Document Number: 002-04493 Rev. *A

Page 61 of 84



13.4.7 Ready Input Timing

MB90350E Series

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

Value
Parameter Symbol Pin Condition = Units Remarks
Min Max
45 — ns |fcp=16 MHz
RDY set-up time tRYHS RDY
— 32 - ns |fcp =24 MHz
RDY hold time tRYHH RDY 0 - ns

Note : If the RDY set-up time is insufficient, use the auto-ready function.

CLK

ALE

RD/WR

RDY

RDY

(When WAIT is not used.)

(When WAIT is used.)

/A

trYHS

A

A

tRYHH

{

-
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tscyc
SCK2, SCK3 24V \
N 0.8V 0.8V
| tsHovI
tsovil

2.4V
SOT2, SOT3

0.8V

| tivsL tsLIxI |
SIN2, SIN3 Vi Vi
ViL ViL

m Bit setting: ESCR:SCES =1, ECCR:SCDE =1
(Tp =-40°C to +125°C, Vi = 5.0 V £ 10%, fop < 24 MHz, Vgg =0 V)

. . Value .
Parameter Symbol Pin Condition - Unit
Min Max
Serial clock cycle time tscyc SCK2, SCK3 5tcp — ns
. SCK2, SCK3
SCK { — SOT delay time tsLovi SOT2. SOT3 -50 +50 ns
. SCK2, SCK3 Internal clock operation out- .
Valid SIN - SCK T thSHl S|N2, SIN3 put pinS are tCP + 80 ns
CL=80pF+1TTL.
. . SCK2, SCK3 _
SCK T — Valid SIN hold time tsHixI SIN2, SIN3 0 ns
. SCK2, SCK3
SOT — SCK 1 delay time tsovHI SOT2. SOT3 3tep— 70 — ns
Notes : e C_ is load capacity value of pins when testing.
otcp is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.
tscyc
[ o4y 24V,
SCK2, SCK3 '
0.8V
tsLovi
tSOVHI
24V 24V
SQOT2, SOT3
0.8V 0.8V
tivsHI tSHIXI |
[ ViH ViH
SIN2, SIN3
v Vi ViL
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15. Major Changes

Page Section Change Results
The following names are changed.
— — UART — LIN-UART
16-bit I/O timer —> 16-bit free-run timer
26 Handling Devices Added the section "13. Serial Communication”.
51 Electrical Characteristics Changed the maximum value of power consumption.
Absolute Maximum Ratings
63 Electrical Characteristics Changed the "(4) Clock Output Timing".
AC Characteristics Changed the Minimum value of cycle time.
(41.76 — 41.67)
69 to 73 Changed the notation of “(9) LIN-UART".
78 A/D Converter Changed the notation of “Zero reading voltage” and “full scale reading voltage”.
85 Ordering Information Changed the part number;
MB90V340E-101 — MB90V340E-101CR
MB90V340E-102 — MB90V340E-102CR
MB90V340E-103 — MB90V340E-103CR
MB90V340E-104 — MB90V340E-104CR

NOTE: Please see “Document History” about later revised information.
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