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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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2. Pin Assignments

m MB90341E(S), MBY0342E(S), MBIOF342E(S), MBOF 345E(S), MBI0346E(S), MBIOF346E(S),
MB90347E(S), MBOOF347E(S), MBI0348E(S), MBI0349E(S), MBIOF349E(S)
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P04/AD04/INT12 [] 81 50 [ ] P75/INT5
PO5/ADO5/INT13 [ 82 49 [ ] P74/INT4
P0O6/AD06/INT14 [ ]| 83 48 [] P73/INT3
P07/ADO7/INT15 [| 84 47 ] P72/INT2
P10/ADOS/TIN1 [] 85 46 [ ] P71/INT1
P11/AD09/TOT1 ]| 86 45 [ ] P70/NTO
P12/AD10/SIN3/INT11R [ ] 87 44 [ vss
P13/AD11/SOT3 [ | 88 QFP - 100 43 [ P67/AN7/PPGE(F)
P14/AD12/SCK3 [ | 89 42 [] pe6/ANG/PPGC(D)
Vee [] 90 41 [] P65/AN5/PPGA(B)
Vss [ 91 40 [ ] P64/AN4/PPGS8(9)
X1 [] 92 39 [ ] P63/AN3/PPG6(7)
X0 [] 93 38 |_] P62/AN2/PPGA(5)
P15/AD13 [ | 94 37 [ ] Pe1/AN1/PPG2(3)
P16/AD14 [ ] 95 36 [_] P6O/ANO/PPGO(1)
P17/AD15 [ | 96 35 | | Avss
P20/A16/PPGY(8) [] 97 34 | ] AVRL
P21/A17/PPGB(A) [ | 98 33 [] AVRH
P22/A18/PPGD(C) [| 99 @@ 32 [] Avee
P23/A19/PPGF(E) [ | 100 31 [] p57/AN15
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(FPT-100P-MO06)

*: XOA, 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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Embedded in Tomorrow™

(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)

P87/SCK1
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
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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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Pin No. 1/10
1 2 Pin name Circuit Function
QFP100* LQFP100* type*3
Reference voltage input pin for the A/D Converter. This power
33 31 AVRH L supply must be turned on or off while a voltage higher than or equal to AVRH
is applied to AVc.
34 32 AVRL K Lower reference voltage input pin for the A/D Converter
35 33 AVgs K Analog GND pin for the A/D Converter
P60 to P67 General purpose /O pins.
36 to 43 34 to 41 ANO to AN7 | Analog input pins for the A/D converter
KPSOEZ 46,8, Output pins for PPGs
44 42 Vss — GND pin
P70 to P75 General purpose /O pins.
45 10 50 4310 48 AN16 to AN21 Analog input pins for the A/D converter (devices with a C suffix in the part
number)
INTO to INT5 External interrupt request input pins
51 49 MD2 D Input pin for specifying the operating mode.
52,53 50, 51 MD1, MDO C Input pins for specifying the operating mode.
54 52 RST E Reset input pin
P76, P77 General purpose /O pins.
55, 56 53, 54 AN22, AN23 Analog input pins for the A/D converter (devices with a C suffix in the part
number)
INT6, INT7 External interrupt request input pins
P80 General purpose I/O pin.
TINO Event input pin for the reload timer
57 55 F
ADTG Trigger input pin for the A/D converter
INT12R External interrupt request input pin
P81 General purpose I/O pin.
TOTO Output pin for the reload timer
58 56 F - -
CKOT Output pin for the clock monitor
INT13R External interrupt request input pin
P82 General purpose I/O pin.
SINO Serial data input pin for UARTO
59 57 M
TIN2 Event input pin for the reload timer
INT14R External interrupt request input pin
P83 General purpose I/O pin.
60 58 SOTO0 F Serial data output pin for UARTO
TOT2 Output pin for the reload timer

Document Number: 002-04498 Rev. *A
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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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E,—E CYPRESS MB90340E Series
Embedded in Tomorrow™
6. Block Diagrams
B MB90V340E-101/102
X0,X1 —P
)Fi(é,ikr,X1A — CCI:)CI; F 16LX
—| Controller | CPU
Free-run
RAM Timer O — FRCKO
30 Kbytes
Input
Capture  |[—— IN7 to INO
8 channels
Output
Compare —®» OUT7 to OUTO
8 channels
Prescaler |<—® Free-run
5 Che;me's Timer1  |<@— FRCK1
SOT4 to SOTO -— CAN
LIN-UART -—
SCK4 to SCKO < 5 channels - Controller RX2 to RX0
SIN4 to SINO —B» 3channels [ ™ TX2 to TXO
AVce —> 16-b_:}i22:oad < TIN3 to TINO
AVss 8/10-bit 4 channels [—® TOT3to TOTO
AN23 to ANO —B|
A/D converter
AVRH 24 channels
AVRL —P g AD15to ADOO
ADTG —P 2] —— A23 to A16
g — ALE
. I —] ﬁ
10-bit Q External WR/WRL
DAO1, DAO0  ~—D/A converter |<— = Bus >
2 channels = Interface  |—®» RH
— HRQ
8/16-bit —— HAK
PPGF to PPGO — PPG P -—— RDY
16/8 channels I CLK
SDA1, SDA0 =P 12C
Interface | <@——p External <€—— INT15t0INT8
SCL1, SCLO @€ 2 channels Interrupt (INT15R to INT8R)
16 channels |<@—— INT7 to INTO
DMAGC Clock ‘ > CKOT
Monitor

Document Number: 002-04498 Rev. *A
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MB90342E(S)/342CE(S)
MB90F342E(S)/F342CE(S)

MB90349E(S)/349CE(S)  MB90341E(S)/341CE(S)  MB90347E(S)/347CE(S) MBO0346E(S)/346CE(S)
MBOOF349E(S)/F349CE(S)  MB90348E(S)/348CE(S) MB9OF347E(S)/F347CE(S) MB90F346E(S)/F346CE(S)
000000H 000000H 000000H 000000H
0000EFH Peripheral OO000EFH Peripheral 0000EFH Peripheral 0000EFH Peripheral

External access area External access area External access area External access area|
000100H 000100H 000100H 000100H
RAM 2 Kbyt
RAM 6 Kbytes | 0008FFH e
0018FFH
RAM 16 Kbytes RAM 16 Kbytes
003FFFH 003FFFH
007900H 007900H 007900H 007900H
007EFEH Peripheral 007FFFH Peripheral 007EFEH Peripheral 007EFEH Peripheral
008000H ROM (image 008000 ROM (image 008000H ROM (image 008000H ROM (image
00FFFFH of FF bank) 00FFFFH of FF bank) 00FFFFH of FF bank) 00FFFFH of FF bank)
External External External External
access area access area access area access area
FCO0000H
FCEFFFH ROM (FC bank)
FDOOOOH
ROM (FD bank)
FDFFFFH
FEOOOOH FEOOOOH FEOOOOH FEOOOOH
ROM (FE bank) ROM (FE bank) ROM (FE bank)
FEFFFFH FEFFFFH FEFFFFH FEFFFFH
FFO000H FFO000H FFO000H FFO000H
ROM (FF bank) ROM (FF bank) ROM (FF bank) ROM (FF bank)
FFFFFFH FFFFFFH FFFFFFH FFFFFFH
|Z : Not accessible

Note:

:An image of the data in the FF bank of ROM is visible in the upper part of bank 00, which makes it possible for the C

compiler to use the small memory model. The lower 16 bits of addresses in the FF bank are the same as the lower 16 bits
of addresses in the 00 bank so that tables stored in the ROM can be accessed without using the far specifier in the pointer
declaration.

For example, when the address 00C000y is accessed, the data at FFC000y in ROM is actually accessed.
The ROM area in bank FF exceeds 32 Kbytes, and its entire image cannot be shown in bank 00.

As a result, the image between FF8000y and FFFFFF is visible in bank 00, while the image between FF0000y and

FF7FFFy is visible only in bank FF.

Document Number: 002-04498 Rev. *A
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Address Register Abbreviation ‘ Access | Resource name Initial value
88888‘51: Reserved
0000C6H External Interrupt Enable 0 ENIRO R/W 00000000g
0000C7y External Interrupt Source 0 EIRRO R/W XXXXXXXXg
External Interrupt 0

0000C8y External Interrupt Level Setting 0 ELVRO R/wW 00000000g
0000C9y External Interrupt Level Setting 0 ELVRO R/wW 000000005
0000CAH{ External Interrupt Enable 1 ENIR1 R/W 00000000g
0000CBy External Interrupt Source 1 EIRR1 R/W XXXXXXXXg
0000CCH External Interrupt Level Setting 1 ELVR1 R/wW External Interrupt 1 000000005
0000CDy External Interrupt Level Setting 1 ELVR1 R/W 00000000g
0000CEy External Interrupt Source Select EISSR R/wW 00000000g
0000CFy PLL/Sub clock Control Register PSCCR W PLL XXXX0000g
0000D0y DMA Buffer Address Pointer L Register BAPL R/W XXXXXXXXg
0000D1y DMA Buffer Address Pointer M Register BAPM R/W XXXXXXXXg
0000D2y DMA Buffer Address Pointer H Register BAPH R/W XXXXXXXXg
0000D3y DMA Control Register DMACS R/W XXXXXXXXg
0000D4, Kgg'}‘;‘jgifter Address Pointer L I0AL RIW DMA XXXXXXXXg
0000D5, Kgg';";g:ﬁer Address Pointer H IOAH RIW XXXXXXXXg
0000D6H Data Counter L Register DCTL R/W XXXXXXXXg
0000D7y Data Counter H Register DCTH R/W XXXXXXXXg
0000D8y Serial Mode Register 2 SMR2 W,R/W 000000005
0000D9y Serial Control Register 2 SCR2 W,RW 00000000g
0000DA E:;;ﬁgfgma”smissm Data RDR2/TDR2 RIW 000000005
0000DBy Serial Status Register 2 SSR2 R,R/W UART2 000010005
0000DC;, E)étgeizseerdzCommunication Control ECCR2 E/w 000000XXg
0000DDy Extended Status Control Register 2 ESCR2 R/wW 00000100g
0000DEY Baud Rate Generator Register 20 BGR20 R/W 000000005
0000DF Baud Rate Generator Register 21 BGR21 R/wW 00000000g
0000EOy

to Reserved for CAN Controller 2. Refer to “CAN Controllers”
0000EFy
0000F0y

to External
0000FF

(Continued)
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Address Register Abbreviation | Access Resource name Initial value
007900y Reload Register LO PRLLO R/W XXXXXXXXg
007901y Reload Register HO PRLHO R/W XXXXXXXXg

16-bit PPG 0/1
007902y Reload Register L1 PRLL1 R/W XXXXXXXXg
007903 Reload Register H1 PRLH1 R/W XXXXXXXXg
007904 Reload Register L2 PRLL2 R/W XXXXXXXXg
007905y Reload Register H2 PRLH2 R/W XXXXXXXXg
16-bit PPG 2/3
007906} Reload Register L3 PRLL3 R/W XXXXXXXXg
007907y Reload Register H3 PRLH3 R/W XXXXXXXXg
007908y Reload Register L4 PRLL4 R/W XXXXXXXXg
007909 Reload Register H4 PRLH4 R/W XXXXXXXXg
16-bit PPG 4/5
00790A Reload Register L5 PRLL5 R/W XXXXXXXXg
00790By Reload Register H5 PRLH5 R/W XXXXXXXXg
00790Cy Reload Register L6 PRLL6 R/W XXXXXXXXg
00790Dy Reload Register H6 PRLH6 R/W XXXXXXXXg
16-bit PPG 6/7
00790Ey Reload Register L7 PRLL7 R/W XXXXXXXXg
00790Fy Reload Register H7 PRLH7 R/W XXXXXXXXg
007910y Reload Register L8 PRLL8 R/W XXXXXXXXg
007911y Reload Register H8 PRLH8 R/W XXXXXXXXg
16-bit PPG 8/9
007912 Reload Register L9 PRLL9 R/W XXXXXXXXg
007913 Reload Register H9 PRLH9 R/W XXXXXXXXg
007914y Reload Register LA PRLLA R/W XXXXXXXXg
0079154 Reload Register HA PRLHA R/W XXXXXXXXg
16-bit PPG A/B
007916y Reload Register LB PRLLB R/W XXXXXXXXg
007917y Reload Register HB PRLHB R/W XXXXXXXXg
0079184 Reload Register LC PRLLC R/W XXXXXXXXg
007919y Reload Register HC PRLHC R/W XXXXXXXXg
16-bit PPG C/D
00791A4 Reload Register LD PRLLD R/W XXXXXXXXg
00791By Reload Register HD PRLHD R/W XXXXXXXXg
00791Cy Reload Register LE PRLLE R/W XXXXXXXXg
00791Dy Reload Register HE PRLHE R/W XXXXXXXXg
16-bit PPG E/F
00791E4 Reload Register LF PRLLF R/W XXXXXXXXg
00791Fy Reload Register HF PRLHF R/W XXXXXXXXg
007920y Input Capture 0 IPCPO R XXXXXXXXg
0079214 Input Capture 0 IPCPO R XXXXXXXXg
Input Capture 0/1
007922y, Input Capture 1 IPCP1 R XXXXXXXXg
007923 Input Capture 1 IPCP1 R XXXXXXXXg
(Continued)
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List of Message Buffers (DLC Registers and Data Registers) (3)

Address . L ”
Register Abbreviation Access Initial Value
CANO CAN1
007AFOy 007CFOy ) XXXXXXXXg
to to [(’gtgy'fezg)'swr 14 DTR14 RIW to
007AFT7y 007CF7y XXXXXXXXg
007AF8y, 007CF8y, , XXXXXXXXg
to to '?gtgy?ees%'“er 15 DTR15 RIW to
007AFFy 007CFFy XXXXXXXXg
Document Number: 002-04498 Rev. *A Page 47 of 92
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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
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(Continued)
® Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V) , the power

supply is provided from the pins, so that incomplete operation may result.

® Note that if the +B input is applied during power-on, the power supply is provided from the pins and the
resulting supply voltage may not be sufficient to operate the power-on reset.

® Care must be taken not to leave the +B input pin open.

® Sample recommended circuits:

m Input/output equivalent circuits

Protective diode

Vce
Limiting /‘ P-ch
resistance |
+Binput OV to 16 V) ———AMA——
N-ch

Do

*6: The maximum output current is defined as the peak value of the current of any one of the corresponding pins.
*7: The average output current is defined as the value of the average current flowing over 100 ms at any one of the corresponding pins
*8: The average total output current is defined as the value of the average current flowing over 100 ms at all of the corresponding pins

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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11.2 Recommended Operating Conditions
(Vss =AVgs =0V)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
4.0 5.0 55 \% Under normal operation
Under normal operation, when not using the A/D
Vee 3.5 5.0 5.5 \% converter and not Flash
Power supply voltage AVeo programming.
4.5 5.0 55 \% When External bus is used.
3.0 — 55 \% Maintains RAM data in stop mode
Use a ceramic capacitor or capacitor of better AC
. . - characteristics. Capacitor at the V¢ should be
Smoothing capacitor Cs 0.1 1.0 WF greater than this
capacitor.
Operating temperature Ta —40 — +105 °C

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.

Document Number: 002-04498 Rev. *A Page 52 of 92



YPRESS MB90340E Series

Embedded in Tomorrow™

il
'Ink
@)

11.4 AC Characteristics
11.4.1 Clock Timing

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

*: When selecting the PLL clock, the range of clock frequency is limited. Use this product within the range as
mentioned in “Relation between the external clock frequency and machine clock frequency”.
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Guaranteed PLL operation range

Guaranteed operation range [__]

55—-
I Guaranteed A/D Converter
ey __ f _______________ operation range

4.0

35— . /

Guaranteed PLL operation range[ ]

Power supply voltage
Vee (V)

Machine clock fcr (MHz)

Guaranteed operation range of MB90340E series

Guaranteed oscillation frequency range

x 1/2
(PLL off)

Internal clock
fcer (MHZz)

\

3 4 8 12 16 24
External clock fc (MHz) *

*: When using a crystal oscillator or ceramic oscillator, the maximum oscillation clock frequency is 16 MHz
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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!‘
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W Bit setting: ESCR:SCES =0, ECCR:SCDE =1

(Ta =—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 tscyc SCKO to SCK3 5tcp — ns
SCKT —> SOT delay time tovovl | aghg 0 SCK3. —50 +50 ns
: SCKO to SCK3, Internal clock operation output _
Valid SIN - SCK \L tIVSLI SINO to SIN3 pinS are tCP + 80 ns
CL=80pF+1TTL.

SCK { - Valid SIN hold time tLix St fo SCKS3, 0 — ns
SOT - SCK { delay time tsov | aghg o SSKS: 3tp—70 |— ns
Note: @ C, is load capacity value of pins when testing.

® t~p is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.

tscyc
24V
SCKO to SCK3 \
N 08V 0.8VY

tsHovI

SOTO to SOT3

SINO to SIN3

| tsovL
2.4V
0.8V
| tivsL tsLIXI |
VIH VIH
ViL ViL
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11.6 Definition of A/D Converter Terms

Resolution : Analog variation that is recognized by the A/D converter.

Non linearity . The deviation between the actual conversion characteristics and a line that joins the

error zero-transition line ( “00 0000 0000” « — “00 0000 0001” ) to the full-scale transition line
(“11 1111 110" « > “11 1111 11117) .

Differential

" Deviation of input voltage, which is required for changing output code by 1 LSB, from an ideal value.

linearity error

Total error

. Difference between the actual value and the ideal value. The total error includes zero

transition error, full-scale transition error, and linear error.

Total error
3FFH T e n
3FEHT-  Actual conversion - T 15LsB
characteristcs !
3FDH 1 [ oo
~ 5 {1LSBx (N-1)+0.5LSB}
2 oo ' J
5 el :
o .\ !
8 004H T \ VNT
g : (Actually-measured value)
0031 -
! ™ Actual conversion
00204 ¢ —------ : characteristics
i < Ideal characteristics
0011+ ===
—| ~— 0.5LSB
AVRL AVRH
Analog input

i Vyt —{1LSB x (N—1) +0.5LSB}
Total error of digital output “N” = T1LSB

AVRH — AVRL
1024

[LSB]

1 LSB (ldeal value) = V]

N : Value of the digital output from the A/D converter

Vor (Ideal value) = AVRL + 0.5 LSB [V]

Vg (Ideal value) = AVRH — 1.5 LSB [V]

VT : A voltage at which the digital output transitions from (N — 1) to Np.
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B MBO0F347E, MB90OF347ES, MBO0F347CE, MB90F347CES

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

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

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

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

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

@ 15 3

8 f=12 MHz 3 20
2 f=10 MHz © s

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

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

lcts — Vee lcct — Vee

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

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

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

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

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

70 100
90
60
f=24 MHz 80
el f= 8 kHz
%0 7 =20 MHz 7
< 40 f=16 MHz- < 60
£ o 2 50
~ 30 f=12 MHz { 3 40
8 f=10 MHz o
- 20 f=8 MHz— 30
20
10 f=4 MHz_}
f=2MHz 10
0 L L L L O L L L L
25 35 45 55 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| Ty = +25°C, external clock operation f = Internal operation frequency
35 50
45
30 f f=24 MHz 40
25
. 7 f =20 MHz =z 3
< oo / f=16 MH g_ 30
£ / - 10Nz @ 25
8 15 f=12 MHz 3] 20
° f=10 MHz o
10 f = 8 MHz—] 15 f = 8 kHz ]
10
f=4MHz_} 5
f=2MHz
0 . . . . 0 . . . A
25 3.5 4.5 5.5 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
lcts — Vee lcct — Vee

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

400 20
350 18
300 16
f=2MHz 14
—~ 250 < 12
3200 N
= =
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
z 7 7
g © < g
< 4 2
© 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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Part number Package Remarks

MB90346EPF
MB90346ESPF 100-pin plastic QFP
MB90346CEPF (FPT-100P-M06)
MB90346CESPF
MB90346EPMC
MB90346ESPMC 100-pin plastic LQFP
MB90346CEPMC (FPT-100P-M20)
MB90346CESPMC
MB90347EPF
MBY0347ESPF 100-pin plastic QFP
MB90347CEPF (FPT-100P-MO06)
MB90347CESPF
MB90347EPMC
MB90347ESPMC 100-pin plastic LQFP
MB90347CEPMC (FPT-100P-M20)
MB90347CESPMC
MB90348EPF
MBY0348ESPF 100-pin plastic QFP
MB90348CEPF (FPT-100P-MO06)
MB90348CESPF
MB90348EPMC
MB90348ESPMC 100-pin plastic LQFP
MB90348CEPMC (FPT-100P-M20)
MB90348CESPMC
MB90349EPF
MB90349ESPF 100-pin plastic QFP
MB90349CEPF (FPT-100P-M06)
MB90349CESPF
MB90349EPMC
MBY0349ESPMC 100-pin plastic LQFP
MB90349CEPMC (FPT-100P-M20)
MB90349CESPMC
MBY0OV340E-101CR 299-pin ceramic PGA For evaluation
MB90V340E-102CR (PGA-299C-A01)
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