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providing the intelligence and control needed for a wide
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MB90350E Series

m 8/16-bit PPG timer : 8-bit 2 10 channels or 16-bit X 6 channels

m 16-bit reload timer : 2 channels (only Evaluation products has
4 channels)

m 16- bit input/output timer
- 16-bit free-run timer : 2 channels (FRTO : ICUO/1, FRT1 :
ICU4/5/6/7, OCU4/5/6/7)
- 16- bit input capture: (ICU) : 6 channels
- 16-bit output compare : (OCU) : 4 channels

FULL-CAN interface: 1 channel

m Compliant with CAN standard Version2.0 Part A and Part B
m 16 message buffers are built-in

m CAN wake-up function

LIN-UART: 2 channels

m Equipped with full-duplex double buffer

m Clock-asynchronous or clock-synchronous serial transmission
is available.

I2C interface: 1 channel
Up to 400 kbps transfer rate

DTP/External interrupt: 8
wakeup: 1 channel

Module for activation of extended intelligent I/O service (EIZOS),
DMA, and generation of external interrupt by external input.

Delay interrupt generator module
Generates interrupt request for task switching.
8/10-bit A/D converter: 15 channels

m Resolution is selectable between 8-bit and 10-bit.

channels, CAN

m Activation by external trigger input is allowed.

m Conversion time : 3 s (at 24 MHz machine clock, including
sampling time)
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Address matching detection (Program patch)
function

m Address matching detection for 6 address pointers.
Capable of changing input voltage level for port

m Automotive/CMOS-Schmitt (initial level is Automotive in single
chip mode)

m TTL level (corresponds to external bus pins only, initial level of
these pins is TTL in external bus mode)

Low voltage/CPU operation detection reset
(devices with T-suffix)
m Detects low voltage (4.0 V £ 0.3 V) and resets automatically

m Resets automatically when program is runaway and counter is
not cleared within interval time
(approx. 262 ms : external 4 MHz)

Dual operation Flash memory (only devices 128
Kbytes Flash memory)

m Erase/write and read can be executed in the different bank
(Upper Bank/Lower Bank) at the same time.

Supported Tp = + 125°C

The maximum operating frequency is 24 MHz* :
+125°C) .

Flash security function

(at TA =

m Protects the content of Flash memory
(MB90F352x, MB90F357x only)

External bus interface

m 4 Mbytes external memory space
MB90F351E(S), MBO0OF351TE(S), MBO0F352E(S),
MBOOF352TE(S) : External bus Interface can not be used in
internal vector mode. It can be used only in external vector
mode.

* : If used exceeding Ty = + 105 °C, be sure to contact Cypress

for reliability limitations.

Page 2 of 84



MB90350E Series

Contents
Product Lineup1 (Without Clock supervisor function) 4
Product Lineup 2 (With Clock supervisor function) ..... 7
Packages and Product Correspondence ..........c.cce...... 12
Pin AsSignments ........cccooiecccieninscceen e 13
Pin Description .........cccccccienninnee e 14
/O Circuit TYPe ...coocviirrirriee e 19
Handling Devices ........ccoiiiireenmriieieeee e 22
Block Diagrams ..........ccccerinriimnninnesss s 27
Memory Map ..o 33
10N 1 F- T o T SRR 34
CAN CONLIrOIIErs .....coooieeeeeeiecee e s 42
Interrupt Factors, Interrupt Vectors, Interrupt
Control Register ........ccccccvmiriminiisnnc s 50
Electrical Characteristics ...........ccccureemiiierinicniccseescens 51
Absolute Maximum Ratings ..........cccooieiiiiiiiee 51
Recommended Operating Conditions ....................... 53
DC CharacteristiCs .......ccoocveieiiiiiiiiee e 54
AC CharacteristiCs .........cccccoereiiiiiiiiee e 59
CloCK TIMING ..ocoeeeiiiieeeciee e 59

Document Number: 002-04493 Rev. *A

Reset Standby Input ..........cccooiiiiiii 62
Power On Reset ........cceiiiiiiiniiiiee e 63
Clock Output TimiNg ....ccceveveiieiieeeee e 63
Bus Timing (Read) .....cccoeviiieiiieeee e 64
Bus Timing (Wrt€) .......coociuviieeiiiieeee e 66
Ready Input Timing ......ccocoeviiiiiiiieee e 67
HOId TiMiNG ..o 68
LIN-UART2/3 ..o 69
Trigger Input TIMING ...oooiiiiii e 73
Timer Related Resource Input Timing .........cccceueeee. 74
Timer Related Resource Output Timing .................... 74
12C TiMING coieieeiiiee e 75
A/D CONVEIET ..ot 76
Definition of A/D Converter Terms .......c.ccceeecvvennnee. 80
Flash Memory Program/Erase Characteristics .......... 82
Ordering Information ..........cccoceviiiiiinccer e 83
Package DIimensions .........cccceiviiccinsssnsmemenennnnnnnnnnsnninnns 85
Major Changes ........ccccmennnininenies s 87
Page 3 of 84



==& CYPRESS MB90350E Series
PERFORM
(Continued)
Part Number
MB90F351E MB90F351TE MB90F351ES MB90F351TES
MB90F352E MB90F352TE MB90F352ES MB90F352TES
Parameter
6 channels

16-bit Input capture

Retains 16-bit free-run timer value by (rising edge, falling edge or rising & falling edge) , signals an interrupt.

8/16-bit

6 channels (16-bit)/10 channels (8-bit)
8-bit reload counters x 12
8-bit reload registers for L pulse width x 12

8-bit reload registers for H pulse widthx12

programmable pulse gen-
erator

Supports 8-bit and 16-bit operation modes.

A pair of 8-bit reload counters can be configured as one 16-bit reload counter or as

8-bit prescaler + 8-bit reload counter.
Operation clock frequency : fsys, fsys/2', fsys/22, fsys/23, fsys/2* or 128 ps@fosc = 4 MHz
(fsys = Machine clock frequency, fosc = Oscillation clock frequency)

1 channel

CAN interface

Compliant with CAN standard Version2.0 Part A and Part B.
Automatic re-transmission in case of error
Automatic transmission responding to Remote Frame
16 prioritized message buffers for data and ID
Supports multiple messages.
Flexible configuration of acceptance filtering :
Full bit compare/Full bit mask/Two partial bit masks
Supports up to 1 Mbps.

8 channels

External interrupt

Can be used rising edge, falling edge, starting up by “H”/“L” level input, external interrupt,
extended intelligent I/O services (EI20S) and DMA.

D/A converter

1/O ports

Virtually all external pins can be used as general purpose 1/O port.
All push-pull outputs

Bit-wise settable as input/output or peripheral signal

Settable as CMOS schmitt trigger/ automotive inputs

TTL input level settable for external bus (only for external bus pin)

Flash memory

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

A flag indicating completion of the algorithm

Number of erase cycles : 10000 times

Data retention time : 20 years

Boot block configuration

Erase can be performed on each block.

Block protection with external programming voltage
Flash Security Feature for protecting the content of the Flash (MBO9OF352E(S) and MBO0F352TE(S) only)

Corresponding

MB90V340E-102 MB90V340E-101

evaluation name

* .

It is setting of Jump

er switch (TOOL VCC) when Emulator (MB2147-01) is used.

Please refer to the Emulator hardware manual about details.

Document Number: 002-

04493 Rev. *A
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MB90350E Series

R M

A/D converter

Part Number
MB90356E MB90356TE MB90356ES | MB90356TES | MB90V340E-1 | MBO90V340E-1
MB90357E MB90357TE MB90357ES | MB90357TES 03 04
Parameter
CPU F2MC-16LX CPU
Svstem clock On-chip PLL clock multiplier (x1, x2, x3, x4, x6, 1/2 when PLL stops)
y Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL x 6)
MASK ROM
ROM 64 Kbytes :MB90356E(S), MB90356TE(S) External
128 Kbytes  :MB90357E(S), MB90357TE(S)
RAM 4 Kbytes 30 Kbytes
Emula’ior-spemflc power _ Yes
supply
Sub clock pin
(XA, X1A) Yes No No Yes
Clock supervisor Yes
Low voltage/CPU
operation detection No Yes No Yes No
reset
Operatin 3.5V to 5.5V : at normal operating (not using A/D converter)
vo'Tta e rgn o 4.0V to 5.5V : at using A/D converter 5V+10%
o ¢ 4.5V to 5.5V : at using external bus
Operating ~40°C to +125°C -
temperature range
Package LQFP-64 PGA-299
2 channels 5 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) 1 channel 2 channels
15 channels 24 channels

10-bit or 8-bit resolution
Conversion time : Min 3 ps includes sample time (per one channel)

16-bit reload timer
(4 channels)

Operation clock frequency : fsys/2', fsys/23, fsys/2® (fsys = Machine clock frequency)
Supports External Event Count function.

16-bit free-run timer
(2 channels)

Free-run Timer O
corresponds to ICU 0/1/2/3,
OCU 0/1/2/3.

Free-run Timer 1
corresponds to ICU 4/5/6/7,

OCU 4/5/6/7.

Free-run Timer O (clock input FRCKO) corresponds to
ICU 0/1.
Free-run Timer 1 (clock input FRCK1) corresponds to
ICU 4/5/6/7, OCU 4/5/6/7.

Signals an interrupt when overflowing.
Supports Timer Clear when a match witp Outpug Compare (ChaQnel 0,4).
Operation clock frequency : fsys, fsys/2', fsys/22, fsys/2°, fsys/2*, fsys/22, fsys/28, fsys/2”

(fsys = Machine clock frequency)

Document Number: 002-04493 Rev. *A
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(Continued)
110
Pin No. Pin name Circuit Function
type*
P37 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 CLK output disabled.
61 CLK G CLK output pin. This function is enabled when both the external bus and CLK output are en-
abled.
ouT7 Wave form output pin for output compare OCU7
62 63 P60, P61 | General purpose I/O ports
' ANO, AN1 Analog input pins for A/D converter
64 AVce K Ve power input pin for analog circuits
2 AVRH L Reference voltage input for the A/D converter. This power supply must be turned on or off
while a voltage higher than or equal to AVRH is applied to AV¢c.
1 AVgg K Vgg power input pin for analog circuits
22,23 MD1, MDO C Input pins for specifying the operating mode
21 MD2 D Input pin for specifying the operating mode
49 Vee — Power (3.5 V to 5.5 V) input pin
18, 48 Vss - Power (0 V) input pins
50 c K This is the power supply stabilization capacitor pin. It should be connected to a higher than or
equal to 0.1 uF ceramic capacitor.

*: For the 1/O circuit type, refer to “I/O Circuit Type”.
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PERFORM

m MB90351E (S), MB90351TE (S) , MBYOF351E (S) , MBYOF351TE (S) , MB90352E (S) , MBY0352TE (S), MBIOF352E (S)
MBOOF352TE (S)

X0 —
XOA *1 ——P Clock 2
RST — controller [ | [ MC-16LX
X1 — - CPU
X1A* 4
Low voltage/
CPUoperation| o 4, |
detectign «—» FreeUN e rReko
reset* timer O
RAM Input
< <—» capture [<—— IN7to IN4,
4 Kbyt
bytes 6 channels IN1, INO
ROM/Flash
128 Kbytes/ |a——p — Output L OUT7 to OUT4
64 Kbytes compare
4 channels
Prescaler |g— g , »| Free-run
2 cha;nels timer 1 [ FRCK1
SOT3, SOT2 ~a— CAN
SCK3, SCK2 -«—»| LIN-UART [——» <&— | controller RX1
SIN3, SIN2 —=| 2 channels é 1 channel [ TX1
e
AVcc —» 8 16-bit  |<—— TINS3, TIN1
AVss — (23 reload timer |—» TOT3, TOT1
AN14 to ANO —®|  8/10-bit | | 2 channels
A/D
AVRH —  converter <«—» AD15 to AD0OO
15 channels —— A211t0 A16
—>
ADTG L & ALE
— RD
, . —» WR/WRL
Ext‘;irsnal > WRH
PPGF to PP : - <+— HR
P%Ggo Ppgi B m— 8/16-bit > interface _Q
' PPG ™ HAK
10/6 channels -4—— RDY
SDAO <& |2C interface > CLK
SCLO ~a—n 1 channel
D EE— DTP/ ~4— INT15 to INT8
External (INT11R to INTY
DMAC > interrupt
*1 : Only for devices without “S”-suffix
*2 : Only for devices with “T"-suffix
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9. Memory Map

== CYPRESS

MB90350E Series

MB90V340E-101
MB90V340E-102
MB90V340E-103
MBO0V340E-104

MB90352E (S)
MB90352TE (S)
MB9OF352E (S)
MB9OF352TE (S)

MB90357E (S)
MB90357TE (S)
MB9OF357E (S)
MB9OF357TE (S)

MB90351E (S)
MB90351TE (S)
MBOOF351E (S)
MB9OF351TE (

MB90356E (S
MB90356TE (S)
MB9OF356E (S)
MB9OF356TE (S)

S)
)

FFFFFFH

FFO000H
FEFFFFH

FEO000H
FDFFFFH

FDOOOOH
FCFFFFH

FCOOOOH
FBFFFFH

FBOOOOH
FAFFFFH

FA0000H
FOFFFFH

F90000H
F8FFFFH

F80000H
OOFFFFH

008000H
007FFFH

007900H
0078FFH

000100H

0000EFH
000000H

ROM (FF bank)

ROM (FE bank)

ROM (FD bank)

ROM (FC bank)

ROM (FB bank)

ROM (FA bank)

ROM (F9 bank)

ROM (F8 bank)

External access area

ROM
(image of FF bank)

Peripheral

RAM 30 Kbytes

External access area

Peripheral

|X| : No access

FFFFFFH

FFO000H
FEFFFFH

FEOOOOH
FDFFFFH

C00100H

OOFFFFH

008000H
007FFFH

007900H

001100H
0010FFH

000100H

0000EFH
000000H

ROM (FF bank)

ROM (FE bank)

External access
area

ROM
(image of FF bank)

Peripheral

RAM 4 Kbytes

External access area

Peripheral

FFFFFFH

FFO000H

FDFFFFH

C00100H

OOFFFFH

008000H
007FFFH

007900H

001100H
0010FFH

000100H

0000EFH
000000H

ROM (FF bank)

External access
area

ROM
(image of FF bank)

Periphera

RAM 4 Kbytes

External access area

Peripheral

Note : The high-order portion of bank 00 gives the image of the FF bank ROM to make the small model of the C compiler effective.
Since the low-order 16 bits are the same, the table in ROM can be referenced without using the far specification in the pointer

declaration.

For example, an attempt to access 00C000y practically accesses the value at FFC000y in ROM.

The ROM area in bank FF exceeds 32 Kbytes, and its entire image cannot be shown in bank 00.
The image between FF8000 and FFFFFF is visible in bank 00, while the image between FF0000 and FF7FFF is visible

only in bank FF.

Document Number: 002-04493 Rev. *A
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PERFORM

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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i

Address Register Abbreviation | Access Resource name Initial value
007950 | Serial Mode Register 3 SMR3 W, R/IW 00000000g
007951y | Serial Control Register 3 SCR3 W, RIW 00000000g
007952, Eg;&ﬁgfgﬁransmiwo” Data RDR3/TDR3 | RMW 000000005
007953y | Serial Status Register 3 SSR3 R,R/W UART3 00001000g
007954, E);tgeizfeerd:iCommunication Control ECCR3 RR/\\//VV 000000XXg
007955y | Extended Status Control Register 3 ESCR3 R/W 000001005
007956 | Baud Rate Generator Register 30 BGR30 R/W 00000000g
007957, |Baud Rate Generator Register 31 BGR31 R/W 00000000g
0000779955891; Reserved
007960, | Clock supervisor Control Register \ CSVCR \ R, RIW \ Clock Supervisor \ 00011100
0079614
to Reserved
00796Dy
00796E, | CAN Direct Mode Register | CcDMR | RW |  CANClockSync | XXXXXXX0g
00796F Reserved
007970, |I°C Bus Status Register 0 IBSRO R 00000000
007971y I2C Bus Control Register 0 IBCRO W,R/W 00000000g
007972 | , , . ITBALO R/W 00000000g
007973,, 1“C 10-bit Slave Address Register 0 TBAHO RIW 000000005
007974y | 12C 10-bit Slave Address Mask ITMKLO R/W I2C Interface 0 11111111
007975, |Register 0 ITMKHO R/W 00111111g
007976y I2C 7-bit Slave Address Register 0 ISBAO R/wW 00000000g
007977, | I12C 7-bit Slave Address Mask Register 0 ISMKO R/W 01111111
007978y I°C data register 0 IDARO R/W 00000000g
%%77%77%'_‘ Reserved
00797B | I°C Clock Control Register 0 ICCRO R/W I°C Interface 0 00011111
e
0079A2y | Flash Write Control Register 0 FWRO R/W 00000000g
0079A3,, |Flash Write Control Register 1 FWR1 RIW Dual Sg;:aﬁon 000000005
0079A4y | Sector Change Setting Register 0 SSRO R/W 00XXXXX0g
0079A5,,
to Reserved
0079C14
0079C2y | Clock modulator Control Register CMCR R, RIW Clock Modulator I 0001X000g
(Continued)
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List of Control Registers

Address . L .
Register Abbreviation Access Initial Value
CAN1
000080 00000000
; B

000081, Message buffer enable register BVALR R/W 000000005
000082 00000000
000083, Transmit request register TREQR R/W 000000005
000084, 00000000
000085, Transmit cancel register TCANR w 000000005
0000864 00000000
000087, Transmission complete register TCR R/W 000000005
0000884 00000000
000089, Receive complete register RCR R/W 000000005
00008A 00000000
000088, Remote request receiving register RRTRR R/W 000000005
00008Cy 00000000
00008D,, Receive overrun register ROVRR R/W 000000005
00008E on i

H Reception |nt.errupt RIER RIW 00000000g
00008F enable register 00000000

(Continued)
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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

Document Number: 002-04493 Rev. *A
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Address . o i
Register Abbreviation Access Initial Value
CAN1
007CFOy ) XXXXXXXXg
to Datﬁgrf)gfetse)r 14 DTR14 RIW to
007CF7y y XXXXXXXXg
007CF8y . XXXXXXXXg
to Dat?SFEQZg 15 DTR15 RIW to
007CFFy y XXXXXXXXg

Document Number: 002-04493 Rev. *A
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MB90350E Series

12. Interrupt Factors, Interrupt Vectors, Interrupt Control Register

Interrupt control
2 Interrupt vector :
Interrupt cause EI‘OS DMA ch register
corresponding number
Number Address Number Address

Reset N - #08 FFFFDCy - -
INT9 instruction N - #09 FFFFD8y - -
Exception N - #10 FFFFD4y — -
Reserved N - #11 FFFFDOy

ICROO 0000B0y
Reserved N - #12 FFFFCCy
CAN 1 RX/ Input Capture 6 Y1 - #13 FFFFC8

ICRO1 0000B1y
CAN 1 TX/NS / Input Capture 7 Y1 - #14 FFFFC4y
’c - #15 FFFFCOy,

ICRO2 0000B2y
Reserved - #16 FFFFBCy
16-bit Reload Timer 0 Y1 0 #17 FFFFB8

ICRO3 0000B3y
16-bit Reload Timer 1 Y1 1 #18 FFFFB4y
16-bit Reload Timer 2 Y1 2 #19 FFFFBOy

ICR04 0000B4y
16-bit Reload Timer 3 Y1 - #20 FFFFACy
PPG 4/5 N - #21 FFFFA8y

ICR0O5 0000B5y
PPG 6/7 N - #22 FFFFA4y
PPG 8/9/C/D N - #23 FFFFAOH

ICR06 0000B6y
PPG A/B/E/F N - #24 FFFFICy
Timebase Timer N - #25 FFFF98y

ICRO7 0000B7y
External Interrupt 8 to 11 Y1 3 #26 FFFF94y
Watch Timer N - #27 FFFF904

ICRO8 0000B8y
External Interrupt 12 to 15 Y1 4 #28 FFFF8Cy
A/D Converter Y1 5 #29 FFFF88y

. i ICRO9 0000B9

Free-run 'I"lmer 0/ N #30 FFFF84, H
free-run Timer 1
Input Capture 4/5 Y1 6 #31 FFFF80y

ICR10 0000BAy
Output Compare 4/5 Y1 7 #32 FFFF7Cy
Input Capture 0/1 Y1 8 #33 FFFF784

ICR11 0000BBy
Output Compare 6/7 Y1 9 #34 FFFF74y
Reserved 10 #35 FFFF70y4

ICR12 0000BCH
Reserved 11 #36 FFFF6CH
UART 3 RX Y2 12 #37 FFFF68,

ICR13 0000BDy
UART 3 TX Y1 13 #38 FFFF64y

Document Number: 002-04493 Rev. *A
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13.4 AC Characteristics

13.4.1 Clock Timing

(Tp = —40°C to +125°C, Ve = 5.0 V £ 10%, fop < 24 MHz, Vgg = AVgg = 0 V)

. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
_ 1/2 (at PLL stop)
3 16 MHz When using an oscillation circuit
_ 1 multiplied PLL
4 16 MHz When using an oscillation circuit
4 _ 12 MHz 2 multlpl|§d PLL o o
When using an oscillation circuit
X0, X1
. 3 multiplied PLL
4 8 MHz When using an oscillation circuit
. 4 multiplied PLL
4 6 MHz When using an oscillation circuit
_ _ 4 MHz 6 multlpllgd PLL o o
; When using an oscillation circuit
c
Clock frequency 3 _ 24 MHz 1/2 (at PI._L stop),
When using an external clock
_ 1 multiplied PLL
4 24 MHz When using an external clock
4 _ 12 MHz 2 multlpl|§d PLL
- When using an external clock
. 3 multiplied PLL
4 8 MHz When using an external clock
_ 4 multiplied PLL
4 6 MHz When using an external clock
_ _ 6 multiplied PLL
4 MHz When using an external clock
fCL X0A, X1A — 32.768 100 kHz | When using sub clock
X0, X1 62.5 - 333 ns When using an oscillation circuit
teve
Clock cycle time X0 41.67 — 333 ns When using an external clock
tCYLL X0A, X1A 10 30.5 — us
. Pwh, Pwi X0 10 - - ns Duty ratio should be about
Input clock pulse width N N
Pwho Pwil | XOA 5 15.2 - us | 30%to 70%.
Input clock rise and fall time | tcg, top X0 - - 5 ns When using an external clock
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13.4.5 Bus Timing (Read)

MB90350E Series

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

Sym- . . Value )
Parameter bol Pin Condition = Unit
Min Max
ALE pulse width tiqe | ALE tcp/2 - 10 — ns
Valid address —> ALE { time tagy |ALEA2110A16,ADT510 tep/2 - 20 — ns
ADOO
ALE | — Address valid time ti ax | ALE, AD15 to ADOO tcpl2 - 15 - ns
. =— . A21to A16, _
Valid address — RD { time tAVRL | AD15 to AD0O, RD tep — 15 ns
. . ) A21 to A16, _
Valid address — Valid data input tavpv AD15 to ADOO 5tcp/2 - 60 ns
RD pulse width triry | RD (n*+3/2) tcp — 20 - ns
RD { — Valid data input tripy | RD, AD15 to ADOO B - (n*+3/2)tcp-50 | ns
RD T — Data hold time tripx | RD, AD15 to AD0OO 0 - ns
RD T - ALE 1 time trun | RD, ALE tep/2 - 15 - ns
RD T — Address valid time truax | RD, A21to A16 tep/2 — 10 - ns
A21 to A16,
Valid address — CLK 7 time taveq |AD15 to ADOO, tcp/2 - 16 - ns
CLK
RD | — CLK 1 time tricn | RD, CLK tepl2 - 15 — ns
ALE{ - RD | time tur. |ALE, RD tep/2 - 15 - ns

* : Number of ready cycles
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For 1 cycle of auto-ready trLcH
|«— taveH
24V 24V
CLK / \
tLax
taviL |l tRHLH

24V

24V 24V
ALE
fLHLL \ 08V
tRLRH

— \ 24V
L 0.8V /
L

RD
la— tLLRL
<« trRHAX
i 2.4V
A21 to A16 )" 24V
\ 0.8V 0.8V
<«— tRLDV —— ] trHDX
- tavov > <>
: 24V f Y
AD15 to ADOO —24\/1" Address \ Vng Read data o
0.8 VX fosv Vi v
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eExternal Shift Clock Mode

tsLsH | tSHsL
A
SCK2, SCK3 Vi Vi
X ViL ViL
tr | [tsLovE tR
SOT2, SOT3 24V
0.8V
tIVSHE —1e— tSHIXE |
SIN2, SIN3 Vi Vi
ViL ViL
m Bit setting: ESCR:SCES =1, ECCR:SCDE =0
(Tpa =—40°C to +125°C, Ve = 5.0 V + 10%, fop <24 MHz, Vgg=0V)
. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Serial clock cycle time tscyc SCK2, SCK3 5tcp - ns
. SCK2, SCK3
SCK T — SOT delay time t ’ -50 +50 ns
SHoV! SOT2, SOT3 Internal shift clock
) SCK2, SCK3 mode output pins are
Valid SIN - SCK tivsLi SINZ. SIN3 CL=80pF +1TTL. tcp + 80 - ns
. . SCK2, SCK3
SCK | — Valid SIN hold time tsLixi SIN2. SIN3 0 - ns
Serial clock “H” pulse width tsHsL SCK2, SCK3 3tep-tr - ns
Serial clock “L” pulse width tsLsH SCK2, SCK3 tcp + 10 - ns
. SCK2, SCK3
SCK T — SOT delay time tsHovE SOT2 SOT3 - 2tcp + 60 ns
External shift clock
Valid SIN - SCK tivsLe Ssﬁ:fé gl(l:\llé?’ mode output pins are 30 - ns
' CL=80pF+1TTL.
. . SCK2, SCK3
SCK 4 — Valid SIN hold time tsLIxE SIN2, SIN3 tcp + 30 - ns
SCK fall time te SCK2, SCK3 - 10 ns
SCK rise time tr SCK2, SCK3 - 10 ns
Notes : e C| is load capacity value of pins when testing.

o tcp is internal operating clock cycle time (machine clock) .
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* Note of SDA, SCL set-up time

SDA

SCL

Input data set-up time

6 tcp

or pull-up resistor.
Be sure to adjust the pull-up resistor of SDA and SCL if the rating of the input data set-up time cannot be satisfied.

Note : Therating ofthe input data set-up time in the device connected to the bus cannot be satisfied depending on the load capacitance

 Timing definition

L LN

JE—— tLow—=| —
SCL J

SDA ]‘ F / N
~—tBUs—! | tSUDATm

- T T
tHDSTA tHDDAT  tHIGH

fscL

tsusTa

----- r—
tsusTo

Document Number: 002-04493 Rev. *A
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m MASK ROM device

- Relation between External impedance and minimum sampling time

( MB90351E(S),MB90351TE(S),MB90352E(S),MB90352TE(S),MBIO0356E(S),
MB90356TE(S),MB90357E(S),MB90357TE(S),MBI0OV340E-101/102/103/104)

[External impedance = 0 kQ to 100 kQ] [External impedance = 0 kQ to 20kQ2]
45V<AVc <55V 45V <AV <55V
00 cc 0 cc

90 | 18 [ /
80 | / 16 /
of— i SRR

12f /

v
. - / /| 40V<AV <45V
50 10| /

ol
o/
v
i

External impedance [kQ]
1
™~
N
o
<
IA
)<>
Q
(@]
IN
N
(6]
<

External impedance [kQ]

10

oNM AN O ©
1
I~
\

00 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time [us] Minimum sampling time [us]

m About the error
Values of relative errors grow larger, as |AVRH — AVgg| becomes smaller.
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(Continued)
64-pin plastic LQFP Lead pitch 0.50 mm
Package width x 10.0 x 10.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.32 g
(FPT-64P-M24) Code P-LFQFP64-10x10-0.50
(Reference) ’
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M24) Note 2) Pins width and pins thickness include plating thickness.

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

12.00£0.20(.472+.008)SQ
%10.000.10(.394:.004)SQ 0.1450.055
(.006.002)
 — — |  ——|
Q ©
 — — |  ——|
 — — |  ——|
 — — |  ——|
i | o F———— = — = — =
o e ) | Details of "A" part I
—] — [=]0.08(003)] | 15052 }
=4 — I ==~ (Mounting height
=] = | [(osgraz) Mounting heigh) |
o — o | y I
—— 1 | I
p— INDEX — \ }
- —— | — 0.10£0.10 |
o —— | g i (.004+.004)
— =" | {0 8 1 | (standof) |
| -
Cupn |
‘} A | [ |
WEEEEEEEEEE L | | os0u020 GO
LEAD No. (1) | (020+.008) ‘
0.50(.020) 0204005 | Qs0-0s |
- - . +.
C “(_0081.002)@0'08('003)@@ \77(7777)77777777777774‘
Dimensions in mm (inches).
©2005-2008 FUJITSU MICROELECTRONICS LIMITED F64036S-c-1-2 Note: The values in parentheses are reference values
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