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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

FR60 RISC

32-Bit Single-Core
96MHz

CANbus, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, PWM, WDT
108

1.0625MB (1.0625M x 8)
FLASH

48K x 8

3V ~ 5.5V

A/D 32x10b

External

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

144-LQFP (20x20)
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MB91460B Series

. . 1/0 circuit .
Pin no. Pin name 110 ] Function
type
P16_0 General-purpose input/output port
64 — I/0 A il P il
PPG8 Output pins of PPG timer
P16_1 General-purpose input/output port
65 /0 A
PPG9 Output pins of PPG timer
P16_2 General-purpose input/output port
66 — /0 A purp P il
PPG10 Output pins of PPG timer
P16_3 General-purpose input/output port
67 — 110 A il P il
PPG11 Output pins of PPG timer
P16_4 General-purpose input/output port
68 PPG12 110 A Output pins of PPG timer
SGA SGA output pin of sound generator
P16_5 General-purpose input/output port
69 PPG13 /10 A Output pins of PPG timer
SGO SGO output pin of sound generator
P16_6 General-purpose input/output port
70 /10 A
PPG14 Output pins of PPG timer
P16_7 General-purpose input/output port
71 PPG15 1/0 A Output pins of PPG timer
ATGX A/D converter external trigger input pin
74t0 76 MD_0 to MD_2 | G Mode setting pins
77 MONCLK (@] Clock monitor pin
78 MD_3 | H Mode setting pin
79 X1 — J1 Clock (oscillation) output
80 X0 — J1 Clock (oscillation) input
82 X0A — J2 Sub clock (oscillation) input
83 X1A — J2 Sub clock (oscillation) output
84 INITX | External reset input pin
85 NMIX | Non-maskable interrupt input pin
P19 0 General-purpose input/output port
92 — /0 A purp P PP
SIN4 Data input pin of USART4
P19 _1 General-purpose input/output port
93 110 A
SOT4 Data output pin of USART4
P19 2 General-purpose input/output port
94 SCK4 1/0 A Clock input/output pin of USART4
CK4 External clock input pin of free-run timer 4
P19 4 General-purpose input/output port
95 /0 A
SIN5S Data input pin of USART5
P19 5 General-purpose input/output port
96 — /0 A purp P PP
SOT5 Data output pin of USART5
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4. 1/O Circuit Types

Type Circuit Remarks
A ——— pull-up control CMOS level output
(programmable g = 5mA, Igy = -5mA
driver strength and lg. = 2mA, lgy = -2mA)
- }_|_ control 2 different CMOS hysteresis inputs with input shutdown
— data line function
D Automotive input with input shutdown function
}_ TTL input with input shutdown function
Programmable pull-up resistor: 50kQ approx.
L pull- down control
R
Wi @O—D&— CMOS hysteresis type1
—@O-DC}— CMOS hysteresis type2
_@O-D&— Automotive inputs
> D@—D&— TTL input
standby control for
input shutdown
B ull-ub control CMOS level output
P P (programmable g = 5mA, Igy = -5mA

driver strength
control

— data line

—

pull- down control

I CMOS hysteresis type1

- CMOS hysteresis type2

|- Automotive inputs

I TTL input

standby control for

<|

TREY [

input shutdown

L }— analog input

and |o|_ = 2mA, IOH = -2mA)
2 different CMOS hysteresis inputs with input shutdown

function
Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50kQ approx.

Analog input

Document Number: 002-04608 Rev. *A
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Type Circuit Remarks
K pull-up control CMOS level output
(programmable g = 5mA, Igy = -5mA
driver strength and lg. = 2mA, lgy = -2mA)
}_‘_ control 2 different CMOS hysteresis inputs with input shutdown
— data line function
D— Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50kQ2 approx.
LCD SEG/COM output
pull- down control
R
i @O—D&— CMOS hysteresis type1
)_—@O-D(}— CMOS hysteresis type2
’_—@O-DC}— Automotive inputs
E ) — TTL input
standby control for
input shutdown
LCD SEG/COM
L CMOS level output
pull-up control (programmable lo; = 5mA, lgy = -5mA
and lOL = 2mA, IOH = -2mA)
driver strength ; L s
[ control 2 dlf'fferent CMOS hysteresis inputs with input shutdown
}— }—|_ function
D |— data line Automotive input with input shutdown function)
TTL input with input shutdown function
|> }J— Programmable pull-up resistor: 50kQ approx.
Analog input
LCD Voltage input
L pull- down control
R
VWV @)—D@—— CMOS hysteresis type1
)__@o_bg_ CMOS hysteresis type2
’__@o_bg— Automotive inputs
[ DO_DG_ TTL input
standby control for
input shutdown
VLCD
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7.2 MB91F467BA/466BA with MD_3=0

FR60 CPU
core
I— D-RAM
Flash-Cache I-bus 24 Kbytes
8 Kbytes 32
Bit search
Flash memory
1088 Kbytes (MB91F467BA) CAN 4—— RXO0 to RX5
832 Kbytes (MB91F466BA) D-bus 6 channels [ TX0toTX5
32
32<->16
bus adapter
ID-RAM —
16 Kbytes Bus converter
DMAC R-bus
5 channels 16
Clock modulator
Clock supervisor | Clock monitor ‘ MONCLK
Clock control Interrupt controller
- External interr
TTGO/8 to TTG7/15 — PPG timer t1e6 ah te | Upt e INTOtoINT15
PPGO to PPG15 <+— 16 channels channels
TINO to TIN7 — Reload timer
TOTO to TOT7 4— 8 channels [<«4— SIN2 to SIN7,SINO
LIN};USARlT — SOT2 to SOT7,50T0
- : 7 channels [4—>» SCK2 to SCK7
CRatockr —s|  FrECTUN timer
12C [<4—» SDAOQ to SDAT1
5 channels [«—> SCLOto SCL1
ICUO to ICU7 —» Input capture
8 channels
Real time clock
OCUO to OCU7 <—o1 Output compare
8 channels A/D converter l«—— ANO to AN31
32 channels l—— ATGX
AINO to AINT ——|
BINO to BINT Up/down counter
ZINO to ZIN1 —» 2 channels
Sound generator —> SGA
1 channel —> SGO
ALARM 0 Alarm comparator
1 channel
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8.4 Registers

8.41 General-Purpose Register
32 bits
I I Initial value
RO XXXX XXXXH
R1
R12
R13 AC
R14 FP XXXX XXXXH
R15 SP 0000 0000H

Registers RO to R15 are general-purpose registers. These registers can be used as accumulators for computation operations and as
pointers for memory access.

Of the 16 registers, enhanced commands are provided for the following registers to enable their use for particular applications.
R13 : Virtual accumulator

R14 : Frame pointer

R15 : Stack pointer
Initial values at reset are undefined for RO to R14. The value for R15 is 00000000y (SSP value).

8.4.2 PS (Program Status)
This register holds the program status, and is divided into three parts, ILM, SCR, and CCR.

All undefined bits (-) in the diagram are reserved bits. The read values are always “0”. Write access to these bits is invalid.

Bit position — pjt 31 bit 20 bit 16 bit 10 bit 8 bit 7 bit 0
— L1l — Ll
;Y_J \_Y_}\ )
Y
ILM SCR CCR
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Address Register Block
+0 +1 +2 +3
000158 PTMRO09 [R] PCSR09 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PPG 9
00015C PDUTO09 [W] PCNHO09 [R/W] PCNL09 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000160 PTMR10 [R] PCSR10 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PG 10
000164 PDUT10 [W] PCNH10 [R/W] PCNL10 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000168 PTMR11 [R] PCSR11 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PPG 11
00016C PDUT11 [W] PCNH11 [R/W] PCNL11 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000170 to
00017Cy, Reserved Reserved
000180y Reserved I%ﬁggo[sé\év ] Reserved I%ﬁggo[gé\év ]
000184 IPCPO [R] IPCP1 [R] Input Capture
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Oto3
000188 IPCP2 [R] IPCP3 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0CS01 [R/W] 0CS23 [R/W]
00018CH ---0--00 0000 - - 00 ~--0--00 0000 -- 00
000190 OCCPO [R/W] OCCP1 [R/IW] Output Compare
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Oto3
000194 OCCP2 [RIW] OCCP3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000198 SGCRH [R/W] SGCRL [R/W] SGFR [R/W, R]
H 0000 - - 00 --0--000 XXXXXXXX XXXXXXXX
SGAR [R/W] SGTR [R/W] SGDR [R/W] Sound Generator
00019C 00000000 Reserved XXXXXXXX XXXXXXXX
000140 ADERH [R/W] ADERL [R/W]
H 00000000 00000000 00000000 00000000
ADCS1 [R/W] ADCSO0 [R/W] ADCR1 [R] ADCRO [R]
0001A4 00000000 00000000 000000XX XXXXXXXX A/D Converter
0001A8 ADCT1 [RIW] ADCTO [R/W] ADSCH [R/W] ADECH [R/W]
H 00010000 00101100 ---00000 ---00000
0001ACH Reserved Aiﬁ?g&%/gvl Reserved Reserved Alarm gct)(r:s)arator
000180 TMRLRO [W] TMRO [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 0
TMCSRHO TMCSRLO (PPG 0, PPG 1)
0001B4 Reserved [R/W] [R/W]
---00000 0 - 000000
0001B8 TMRLR1 [W] TMR1 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 1
TMCSRH1 TMCSRL1 (PPG 2, PPG 3)
0001BCy Reserved [R/W] [R/W]
---00000 0 - 000000
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Address Register Block
+0 +1 +2 +3
000200 DMACAO [R/W]
H 00000000 000OXXXX XXXXXXXX XXXXXXXX
000204 DMACBO  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000208 DMACA1 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00020C DMACB1  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX OMAC
000210 DMACA2 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000214 DMACB2 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000218 DMACA3  [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00021C DMACB3  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000220 DMACA4 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000224 DMACB4 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000228 DMAC
H
0 00023Cy; Reserved
000240y DMO%CEI? OO[;)NV] Reserved
000244,
0 0002CCyy Reserved Reserved
ICS045 [R/W] ICS67 [RIW]
0002D0y Reserved 00000000 Reserved 00000000
0002D4 IPCP4 [R] IPCP5 [R] Input Capture
H XXXXXXX XXXXXXXX XXXXXXXK XXKXXXXX 4to7
000208 IPCP6 [R] IPCP7 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0CS45 [R/W] 0CS67 [R/W]
0002DC ---0--00 0000 - - 00 ~--0--00 0000 - - 00
0002E0 OCCP4 [R/W] OCCP5 [R/W] Output Compare
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 4107
0002E4 OCCP6 [R/W] OCCP7 [RIW]
H XXXXXXXK XXKXXXXX XXXXXXXK XXKXXXXX
0002E8y,
o 0002ECy, Reserved Reserved
TCDT4 [R/W] TCCS4 [R/W] Free Running Timer 4
0002F0y XXXXXXXX XXXXXXXX Reserved 00000000 (ICU 4, ICU 5)
TCDT5 [R/W] TCCS5 [R/W] Free Running Timer 5
0002F4y XXXXXXXK XXXKXXXX Reserved 00000000 (ICU 6, ICU 7)
TCDT6 [R/W] TCCS6 [R/W] Free Running Timer 6
0002F8y XXXXXXXX XXXXXXXX Reserved 00000000 (OCU 4, OCU 5)
TCDT7 [R/W] TCCS7 [R/W] Free Running Timer 7
0002FCH XXXXXXXK XXXKXXXX Reserved 00000000 (OCU 6, 0CU 7)
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MB91460B Series

Address Register Block
+0 +1 +2 +3
PDRDOO [R] PDRDO1 [R]
000D00y XXXXXXXX XXXXXXXX Reserved
PDRDO5 [R] PDRDO6 [R] PDRDO7 [R]
000D04 Reserved - - XOOXXXX XOOXXXXX XOOXXXXX
000008, SV, PoRO PORDTOI Reserved
PDRD14 [R] PDRD15 [R]
000DOC Reserved XXXXXXXX XXXXXXXX R-bus Port Data
000D10 PDRD16 [R] PDRD17 [R] PDRD18 [R] PDRD19 [R] Direct Read Register
H XXXXXXXX XXXXXXXX - XXX - XXX - XXX - XXX
000014 PDRD20 [R] PDRD21 [R] PDRD22 [R] PDRD23 [R]
H XX -XXX | e X XOOXXXXXX XOOXXXXX
PDRD24 [R] PDRD26 [R] PDRD27 [R]
000D18y XXXXXXXX Reserved XXXXXXXX XXXXXXXX
PDRD28 [R] PDRD29 [R]
000D1C XOOXXXXX XOOXXXXX Reserved
000D20,, to
000D3Cy, Reserved
DDROO [R/W] DDRO1 [RIW]
000D40 00000000 00000000 Reserved
DDRO5 [RIW] DDRO06 [RW] DDRO7 [RIW]
000D44 Reserved - - 000000 00000000 00000000
coomig, | POROSIRM | DDROSEMI | DORIORM Reserved
DDR14 [RIW] DDR15 [RIW]
000D4CH Reserved 00000000 00000000 R-bus Port Direction
000050 DDR16 [RIW] DDR17 [RIW] DDR18 [RIW] DDR19 [RIW] Register
H 00000000 00000000 - 000 - 000 - 000 - 000
000054 DDR20 [R/W] DDR21 [RIW] DDR22 [RIW] DDR23 [RIW]
H -000-000 | ------ 00 00000000 00000000
DDR24 [R/W] DDR26 [R/W] DDR27 [RIW]
000D58y 00000000 Reserved 00000000 00000000
DDR28 [R/W] DDR29 [RIW]
000D5Cy 00000000 00000000 Reserved
000D60}, to
000D7Cy, Reserved Reserved
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Address Register Block
+0 +1 +2 +3
00C310 IF1CREQS3 [R/W] IF1CMSK3 [R/W]
H 00000000 00000001 00000000 00000000
IF1MSK23 [R/W] IF1MSK13 [R/W]
00C314y 11111111 1111111 11111111 11111111
00C318 IF1ARB23 [R/W] IF1ARB13 [R/W]
H 00000000 00000000 00000000 00000000
IFIMCTR3 [R/W]
00C31C 00000000 00000000 Reserved
00C320 IF1IDTA13 [R/W] IF1IDTA23 [R/W] CAN 3
H 00000000 00000000 00000000 00000000 IF 1 Register
IF1DTB13 [RIW] IF1DTB23 [RIW]
00C324y 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C328y BB
to Reserved
00C32Cy
00C330 IF1DTA23 [R/W] IF1IDTA13 [R/W]
H 00000000 00000000 00000000 00000000
00C334 IF1DTB23 [R/W] IF1DTB13 [R/W]
H 00000000 00000000 00000000 00000000
00C338
to Reserved
00C33Cy
00C340 IF2CREQ3 [R/W] IF2CMSK3 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK23 [R/W] IF2MSK13 [R/W]
00C344y 11111111 11111111 11111111 11111111
00C348 IF2ARB23 [R/W] IF2ARB13 [R/W]
H 00000000 00000000 00000000 00000000
IF2MCTR3 [R/W]
00C34Cy 00000000 00000000 Reserved
00C350 IF2DTA13 [R/W] IF2DTA23 [R/W] CAN 3
H 00000000 00000000 00000000 00000000 IF 2 Register
00C354 IF2DTB13 [R/W] IF2DTB23 [R/W]
H 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C358y BB
to Reserved
00C35Cy
00C360 IF2DTA23 [R/W] IF2DTA13 [R/W]
H 00000000 00000000 00000000 00000000
00C364 IF2DTB23 [R/W] IF2DTB13 [R/W]
H 00000000 00000000 00000000 00000000
00C368
to Reserved
00C37Cy
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Address Register Block
+0 +1 +2 +3
00440 IF2CREQ4 [R/W] IF2CMSK4 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK24 [RIW] IF2MSK14 [RIW]
00C444 11111111 11111111 11111111 11111111
000448 IF2ARB24 [R/W] IF2ARB14 [R/W]
H 00000000 00000000 00000000 00000000
IF2MCTR4 [R/W]
00C44CH 00000000 00000000 Reserved
00C450, IF2DTA14 [R/IW] IF2DTA24 [R/W] CAN 4
00000000 00000000 00000000 00000000 IF 2 Register
00454 IF2DTB14 [R/W] IF2DTB24 [R/W]
H 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C458y, BB
to Reserved
00C45C,,
00460 IF2DTA24 [R/W] IF2DTA14 [R/IW]
H 00000000 00000000 00000000 00000000
00464 IF2DTB24 [R/W] IF2DTB14 [R/W]
H 00000000 00000000 00000000 00000000
00C468y,
to Reserved
00C47Cy
00480 TREQR24 [R] TREQR14 [R]
H 00000000 00000000 00000000 00000000
00C484y, to
00C48Cy, Reserved
00C490 NEWDT24 [R] NEWDT14 [R]
H 00000000 00000000 00000000 00000000
00C494 CAN 4
to
H Status Flags
00C49C,, Reserved 9
00C4AD INTPND24 [R] INTPND14 [R] Note: Not on
H 00000000 00000000 00000000 00000000 M391F465BBBB/MB91F464
00C4A4 to
00C4AC,, Reserved
00C4B0 MSGVAL24 [R] MSGVAL14 [R]
H 00000000 00000000 00000000 00000000
00C4B4y
to 00C4FCy, Reserved
00500 CTRLR5 [RIW] STATR5 [R/W]
H 00000000 00000001 00000000 00000000 CANS
00C504 ERRCNTS [R] BTRS [RIW] Control Register
H 00000000 00000000 00100011 00000001
00508 INTR5 [R] TESTRS5 [R/W] Note: Not on
H 00000000 00000000 00000000 X0000000 M391F465BBBB/MB91F464
BRPES5 [R/W]
00C50C 00000000 00000000 CBSYNCS
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MB91460B Series

12.2 Flash Memory and External Bus Area
12.2.1 MB91F467BA/466BA
64bit read dat[63:0]
32bit read/write dat[31:0] dat[31:0]
16bit read/write dat[31:16] ‘ dat[15:0] dat[31:16] ‘ dat[15:0]
Register
Address Block
+0‘ +1 ‘ +2 | +3 +4| +5 ‘ +6 ‘ +7
040000y to O5FFF8y SA8 (64KB) SA9 (64KB) ROMSO0
060000 to O7FFF8y SA10 (64KB) SA11 (64KB) ROMS1
080000y to O9FFF8y SA12 (64KB) SA13 (64KB) ROMS2
0A0000y to OBFFF8y SA14 (64KB) SA15 (64KB) ROMS3
0C0000y to ODFFF8y SA16 (64KB) SA17 (64KB) ROMS4
0E0000 to OFFFFO4 SA18 (64KB) SA19 (64KB)
OFFFF8y osFol\(A)\éc[JFgoH 00 Eg\é[FRgsH o
I s e e
1400004 to 143FF8y SAO (8KB) SA1 (8KB)
144000y to 17FF8y SA2 (8KB) SA3 (8KB)
1480004 to 14BFF8y SA4 (8KB) SA5 (8KB) ROMS7
14C000y to 14FFF8y SAG (8KB) SA7 (8KB)
150000 to17FFF8y Reserved
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12.2.2 MB91F465BB/464BB

32bit read dat[31:0] dat[31:0]
16bit read/write dat[31:16] |  dat[15:0] dat[31:16] |  dat[15:0]
Register
Address Block
+0‘ +1 l +2 | +3 +4| +5 | +6 | +7
040000y to O5FFF8 Reserved Reserved ROMSO0
060000y to 07FFF8y Reserved Reserved ROMS1
SA12 (64KB) SA13 (64KB)
080000y to 09FFF8y, Reserved (MB91F464BB) Reserved (MB91F464BB) ROMS2
0A0000y to OBFFF8y SA14 (64KB) SA15 (64KB) ROMS3
0C0000y to ODFFF8y SA16 (64KB) SA17 (64KB) ROMS4
0E0000 to OFFFFO4 SA18 (64KB) SA19 (64KB)
FMV [R] FRV [R] ROMSS
OFFFF8y 06 00 00 00 00 00 BF F8
100000y to 11FFF8y
External Bus Area ROMS6
120000y to 13FFF8y,
140000y to 143FF8y,
External Bus Area
144000y to 17FF8y
148000y to 14BFF8y SA4 (8KB) SA5 (8KB) ROMS7
14C000y to 14FFF8y SA6 (8KB) SA7 (8KB)
150000 to17FFF8y Reserved
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32bit read/write dat[31:0] dat[31:0]

16bit read/write dat[31:16] | dat[15:0] dat[31:16] | dat[15:0]
Register

+0 | +1 ‘ +2 ‘ +3 ‘ +4 ‘ +5 | +6 | +7

Block

Address

180000,
to ROMSS8

1BFFF8y

1C0000y
to ROMS9

1FFFF8y

200000,
to ROMS10

27FFF8y,

280000,
to ROMS11

2FFFF8,
3000004

to ROMS12
37FFF8y

External Bus Area

380000y
to ROMS13

3FFFF8y

4000004

to ROMS14

47FFF8y

480000,

to ROMS15

4FFFF8,

Notes: Write operations to address OFFFF8 and OFFFFCy are not possible. When reading these addresses, the values shown
above will be read. On MB91F465BB/F464BB, write access to the flash is only possible in 16-bit mode.
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14.1 PLL and Clock Gear Settings

Please note that for MB91F467BA/466BA and MB91F465BB/464BB the core base clock frequencies are valid in the 1.8V operation
mode of the Main regulator and Flash.

Table 7. Recommended PLL divider and clock gear settings

PLL Core Base
PLL Frequency Parameter Clockgear Parameter Output (X) Clock
Input (CLK) [MHZ] [MHZz] Remarks
[MHz] DIVM DIVN DIVG MULG MULG
Not on
4 2 25 16 24 200 100 MB91F467BA/46
6BA
4 2 24 16 24 192 96
4 2 23 16 24 184 92
4 2 22 16 24 176 88
4 2 21 16 20 168 84
4 2 20 16 20 160 80
4 2 19 16 20 152 76
4 2 18 16 20 144 72
4 2 17 16 16 136 68
4 2 16 16 16 128 64
4 2 15 16 16 120 60
4 2 14 16 16 112 56
4 2 13 16 12 104 52
4 2 12 16 12 96 48
4 2 11 16 12 88 44
4 4 10 16 24 160 40
4 4 9 16 24 144 36
4 4 8 16 24 128 32
4 4 7 16 24 112 28
4 6 6 16 24 144 24
4 8 5 16 28 160 20
4 10 4 16 32 160 16
4 12 3 16 32 144 12
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14.2 Clock Modulator settings

The following table shows all possible settings for the Clock Modulator in a base clock frequency range from 32MHz up to 88MHz.

The Flash access time settings need to be adjusted according to Fmax while the PLL and clockgear settings should be set according
to base clock frequency.

Table 8. Clock Modulator settings, frequency range and supported supply voltage

M%‘i‘gfgfn Random No CMPR Baseclk Fmin Fmax
() (N) [hex] [MHz] [MHz] [MHz]
! 3 026F 88 795 Not on MBQ19|§;1€;57BA/466BA
1 3 026F 84 76.1 93.8
1 3 026F 80 72.6 89.1
1 5 02AE 80 68.7 95.8
2 3 046E 80 68.7 95.8
1 3 026F 76 69.1 84.5
1 5 02AE 76 65.3 90.8
! 7 02ED 76 62 Not on M8919|§4.1167BA/4668A
2 3 046E 76 65.3 90.8
3 3 066D 76 62 Not on M8919|§4.1167BA/4668A
1 3 026F 72 65.5 79.9
1 5 02AE 72 62 85.8
1 7 02ED 72 58.8 92.7
2 3 046E 72 62 85.8
3 3 066D 72 58.8 92.7
1 3 026F 68 62 75.3
1 5 02AE 68 58.7 80.9
1 7 02ED 68 55.7 87.3
1 9 032C 68 53 95
2 3 046E 68 58.7 80.9
2 5 04AC 68 53 95
3 3 066D 68 55.7 87.3
4 3 086C 68 53 95
1 3 026F 64 58.5 70.7
1 5 02AE 64 55.3 75.9
1 7 02ED 64 52.5 82
1 9 032C 64 49.9 89.1
! " 0368 64 416 Not on MBQ?IZ;16(37BN466BA
2 3 046E 64 55.3 75.9
2 5 04AC 64 49.9 89.1
3 3 066D 64 52.5 82
4 3 086C 64 49.9 89.1
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15.2 Recommended Operating Conditions

(Vssb = AVgg5 = 0.0 V)

Value .
Parameter Symbol : Unit Remarks
Min Typ Max

Vpp5 3.0 - 5.5 \
Power supply voltage VppSR 3.0 - 5.5 \% Internal regulator

AVech 3.0 - 5.5 \ A/D converter

) . Use a X7R ceramic capacitor or a
Smoothing capacitor at . .
. Cs - 4.7 - mF | capacitor that has similar frequency
VCC18C pin -
characteristics.
Power supply slew rate - - 50 V/ms
Operating temperature Ta -40 - +125 °C
Main Oscillation 10 ms
stabilisation time
Lock-up time PLL
(4 MHz ->16 ...100MHz) 0.6 ms
ESD Protection Vv 2 KV Rischarge = 1.5kW
(Human body model) surge Cuischarge = 100pF
. fRC100kHZ 50 100 200 kHz >

RC Oscillator fecaMts 1 2 4 MHz VDD¢oReg 2 1.65V

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.

Cs

VCC18C

VSS5

AVSS5
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MB91460B Series

Nonlinearity error Differential nonlinearity error
3FFH T Actual conversion characteristic§” Actual conversion characteristics
3FEn \ : (N+1)H + \
{1LSB(N-1)+Vor} ! R :
3FDH + - - (mlzggl-uement Ideal
- i value) - characteristics
2 i E_ NH S e
8 ' : 8 é\
© 004n + - I 5
= VNT > : : :
a (measurement e H .
0031 -+ value) (N-TH oo Vs
. : 1 (m'éas-l;rement
Vo Actual conversion VT value)
002+ ST characteristics (measurement valug)
i [=— Ideal characteristics :
001w -+ - (N-2)1 T Actual conversion
V1o (measurement value) characteristics
AVss5 AVRH AVss5 AVRH
Analog input Analog input
Nonlinearity error of digital output N = Vnr - {1 LSB1)£S(§ —1) +Vor} [LSB]
i i ineari iai - ViNt1)T-VUnT
Differential nonlinearity error of digital output N = LSB —1[LSB]
VesT -V
1LSB =
1022 V]
N: A/D converter digital output value
Vor. Voltage at which the digital output changes from 000y to 0014.
VEegT: Voltage at which the digital output changes from 3FE to 3FF.
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15.6 Flash Memory Program/Erase Characteristics

15.6.1 MB91F467BA/466BA

(Vpp5=3.0V 1055V, Vpp5R=3.0Vt0 5.5V, Vgs5 =0V, Ty =40 °C to + 105 °C)

Value .
Parameter : Unit Remarks
Min Typ Max

Sector erase time - 0.5 2.0 S Erasure programming time not included
Chip erase time - n*0.5 n*2.0 s n is the number of Flash sector of the device
mﬂgtﬂ%bit width) program- - 6 100 us System overhead time not included
Program/Erase cycle 10 000 cycle
Flash data retention time 20 year 11

measurements into normalized value at 85°C)

15.6.2 MB91F465BB/464BB
(Vpp5=3.0Vt05.5V, Vpp5R=3.0V 10 5.5V, Vgs5 =0V, Ty =-40 °C to + 105 °C)

Value .
Parameter : Unit Remarks
Min Typ Max

Sector erase time - 0.9 3.6 s Erasure programming time not included
Chip erase time - n*0.9 n*3.6 s n is the number of Flash sector of the device
\;;Yggr;dra(r;?r-]ti)ritgotrirﬁg-bit width) - 23 370 us System overhead time not included
Program/Erase cycle 10 000 cycle
Flash data retention time 20 year M

surements into normalized value at 85°C)
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15.7 AC Characteristics

15.7.1 Clock Timing

(Vpp5=3.0Vt05.5V,Vsss =AVss5=0V, Ty =—-40°Cto + 125 °C)
Value
Parameter Symbol | Pin name Unit Condition
Min Typ Max
X0 35 4 16 MHz Opposite phase external
X1 supply or crystal
Clock frequency fc XA
1A 32 32.768 100 kHz

Figure 3. Clock timing condition

tc

Z-- 0.8 Vcc

X0,
X1, 7/
XO0A, ---0.2Vcc
X1A
PwH y PwL !
15.7.2 Reset Input Ratings
(Vpp5=3.0V1t05.5V,Vggb=AVgsb =0V, Ty =-40°Cto + 125 °C)
Value
Parameter Symbol Pin name Condition Unit
Min Max
INITX input time (at power-on) 8 - ms
tNTL INITX -
INITX input time (other than the above) 20 - us
tINTL |
INITX 0.2 Vcc
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