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B DESCRIPTION

This MB91129 Series, designed on the basis of 32-bit RISC CPU (FR30* series), is a standard single-chip micro
controller with built-in 1/0O resources and bus control functions. The functions are suitable for built-in control that
requires high-speed CPU processing.

MB91F127 includes 256 Kbytes built-in flash memory and 14 Kbytes built-in RAM. MB91F128 includes 510 Kbytes
built-in flash memory and 14 Kbytes built-in RAM.

The specifications of the devices are best suited for applications requiring high-level CPU processing capabilities,
such as navigation system, high-performance FAX, and printer controller.

*: FR, the abbreviation of FUJITSU RISC controller, is a line of products of Fujitsu Microelectronics Limited.

B FEATURES

FR-CPU
« 32-bit RISC (FR30), load/store architecture, 5-step pipeline
 Operating frequency : Internal 25 MHz
» General register : 32bit x 16 registers
 16-bit fixed-length instructions (primitives), 1 instruction/1 cycle
* Instructions of memory-to-memory transfer, bit processing, and barrel shift : Instructions suitable for built-in
control
 Function entry/exit instructions, multi load/store instruction for register data : High-level language compatible
instructions
» Register interlock functions : Simple description of assembler language
» Branch instructions with delay slot : Reduced overhead on branching process
* Built-in multiplier/ Supporting at instruction level
Signed 32-bit multiplying : 5 cycles
Signed 16-bit multiplying : 3 cycles
* Interrupt (saving PC and PS) : 6 cycles, 16 priority levels

For the information for microcontroller supports, see the following web site.

http://edevice.fujitsu.com/micom/en-support/

Copyright©2002-2008 FUJITSU MICROELE®DNICS LIMITED All rights reserved FU]ITSU
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(Continued)

Bus interface

* Maximum of 25 MHz internal operation rate

 25-bit address bus (32 MB space)

 16-bit address output, 8/16-bit data input/output

« Basic bus cycle : 2-clock cycle

« Chip selection outputs specifiable in a minimum of 64 Kbytes steps : 6 outputs

« Automatic wait cycle : Specifiable flexibly from 0 cycle to 7 cycles for each area

» Supporting time-division input/output interface for address/data (for area 1 only)

» Unassigned data/address pins are available as input/output ports

» Supporting little endian mode (selecting one area from area 1 to area 5)

DMAC (DMA controller)
* 8 channels
« Transfer factor : Interrupt request of built-in resources
» Transfer sequence : Step transfer/Block transfer/Burst transfer/Consecutive transfer
« Transfer data length : Selectable among 8 bits, 16 bits, and 32 bits
» Pausing is allowed by interrupt request

UART
« 3 channels
* Full-duplex double buffer
» Data length : 7 to 9 bits (no parity), 6 to 8 bits (with parity)
» Asynchronous (start-stop synchronization) or CLK synchronous communication is selectable
* Multi processor mode
« Built-in 16-bit timer (U-Timer) used as a baud-rate generator : Generates an arbitrary baud rate
» External clock is available as a transfer clock
* Error detection : parity, frame, and overrun

A/D converter (sequential transducer)
 8/10-bit resolution, 8 channels
» Sequential comparison and transducer : At 25 MHz, 5.2 us
« Built-in sample and hold circuit
« Conversion mode : Selectable among single conversion, scan conversion, and repeat conversion
« Activation : Selectable among software, external trigger, and built-in timer

Reload timer
* 16-bit timer : 3 channels
« Internal clock : 2-clock cycle resolution, selectable among 2/8/32 dividing and external clock

Other interval timers
 16-bit timer : 3 channels (U-Timer)
e PPG timer : 4 channels
* 16-bit OCU : 4 channels, ICU : 4 channels, Free-run timer : 1 channel
» Watchdog timer: 1 channel

Flash memory 510 KB
« 510 KB FLASH ROM: Read/Write/Erase is allowed with a same power

(Continued)
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Built- in RAM 14 KB
* D-bus RAM 12 KB, C-bus RAM 2 KB

Bit search module
* Position of a first bit that changes between “1” and “0” is searched in one cycle, within an MSB of one word.

Interrupt controller
» External interrupt input : Normal interruptx6 (INTO to INT5)
« Internal interrupt factors : UART, DMAC, A/D, Reload timer, UTIMER, delay interrupt, PPG, ICU, and OCU
* Priority levels are programmable (16 levels)

Reset factors
« Power-on reset/watchdog timer/software reset/external reset

Low power consumption mode
« Sleep/stop mode

Clock control
« Built-in PLL circuit, selectable among 1-multiplication, and 2-multiplication
 Gearing function : Operation clock frequencies are freely and independently specifiable for CPU and
peripherals.
Gear clocks are selectable among 1/1, 1/2, 1/4, and 1/8 (or among 1/2, 1/4, 1/8, and 1/16).
Upper limit of peripheral operations is 25 MHz.
Others
» Package : LQFP-100
* CMOS technology : 0.35 um
« Power supply voltage : 3.3 V£0.3V

B SERIES CONFIGURATION

Model name MB91F127 MB91F128 MB91FV129
Outline Quantity production Quantity production Evaluation product
FLASH memory 256 KB 510 KB 510 KB
D-bus RAM 12 KB 12 KB 16 KB
C-bus RAM 2 KB 2 KB 2 KB

DS07-16310-3E FUﬁTSU 3
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B PIN ASSIGNMENT

(TOP VIEW)
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Bl PIN DESCRIPTION
Note that the numbers in the table are not pin numbers on a package.

MB91129 Series
S

. Input/output .
No. Pin name cirr)cuit tyge Description
1 D16/P20
2 D17/P21
3 D18/P22 Bit 16 through bit 23 of external data bus.
4 D19/P23 D The pins are available as general I/0 ports (P20 through P27)
5 D20/P24 when external bus width is specified at 8 bits or in single-chip
6 D21/P25 mode.
7 D22/P26
8 D23/P27
9 D24/P30
10 D25/P31
11 D26/P32 Bit 24 through bit 31 of external data bus.
12 D27/P33 . .
D The pins are available as general 1/0 ports (P30 through P37)
13 D28/P34 when the pins are not used
14 D29/P35 '
15 D30/P36
16 D31/P37
17 AO00/P40
18 A01/P41
19 A02/P42
20 AO03/P43
21 A04/P44
22 AO05/P45
23 A06/P46 Bit 00 through bit 15 of external address bus.
24 AQ7/P4AT7 D The pins are available as general 1/0O ports (P40 through P47
25 A08/P50 and P50 through P57) when the pins are not used as address
26 A09/P51 buses.
27 A10/P52
28 Al11/P53
29 Al2/P54
30 A13/P55
31 Al4/P56
32 Al15/P57
33 A16/P60
34 AL7/P61 Bit 16 through bit 23 of external address bus.
35 A18/P62 . .
36 AL9/P63 The pins are available as general 1/0 ports (P60 through P67)
D when the pins are not used as address busses.
37 A20/P64 . .
[IN2,IN3]: Input pins of input capture.
38 A21/PB5 This function is active when input capture is operating
39 A22/P66/IN2 '
40 A23/P67/IN3

DS07-16310-3E
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: Input/output o
No. Pin name circuit type Description
Bit 24 of external address bus.
[P70] A24, FRCK and TCI2 are available as general input ports
when they are not used.
41 A24/PTO/FRCKI D [FRCK] External clock input of free-run timer. This function is
TCI2 : . ; i
active when external clock input of free-run timer is used.
[TCI2] External clock input of timer 2. This function is active
when external clock input of timer 2 is used.
External ready input. Enter “0” when bus cycle under execution
42 RDY/P80 D does not complete. This pin is available as general input/output
port when it is not used.
External bus open receive output. This pin outputs “L” when an
external bus is released. This pin is available as general input/
43 BGRNT/PSL/INO D output port when it is not used.
[INQ] Input capture input.
This function is active when input capture is under input opera-
tion.
External bus open request input. Enter “1” when releasing exter-
nal bus. This pin is available as general input/output port when
it is not used.
44 BRQ/P82/IN1 D [IN1] Input capture input.
This function is active when input capture is under input opera-
tion.
L External bus read strobe.
45 RD/P83 D This pin is available as general input/output port when it is not
used.
46 WRO0/P84 D External bus write strobe.Control signals and data bus byte po-
sitions are related as the following :
16-bit bus 8-bit bus width Single chip
width mode
D31to D24 WRO WRO (port allowed)
47 WR1/P85 D D23to D16 WR1 (port allowed) | (port allowed)
Note : WRL1 is set to Hi-Z during resetting.
For using with 16-bit bus width, use an external pull-up
resistor.
[P84 or P85] Available as general input/output ports when WRO
and WR1 are not used.
Chip select 0 output (Low active)
48 CSO0/PAO Chip select 1 output (Low active)
49 CS1/PAl D Chip select 2 output (Low active)
50 CS2/PA2 [PAO,1,0r 2] Available as general input/output ports when CSO0,
CS1 and CS2 are not used.

(Continued)
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: Input/output o
No. Pin name circuit type Description
Chip select 3, 4, 5 output (Low active).
51 CS3/PA3/SO1 [PA3,4,5] Available as general input/output ports when channel
52 CS4/PA4/SI1 D 1 of chip select UART is not used.
53 CS5/PA5/SC1 [SO1,SI1,SC1] Data output, data input, and clock pins of
UARTL. Active when UARTL1 operation is allowed.
System clock output. Outputs a same clock as the same fre-
54 CLK/PAG6 D quency of external bus operation.
[PAB] Available as general input/output ports it is not used.
55 OCPAO/PGO
56 OCPAL/PGL [OCPAO to 3] PPG timer outputs. The function is active when
57 OCPA2/PG2 . .
PPG timer output is allowed.
58 OCPA3/PG3 ; L .
D [OCO to 3] Output comparison output. The function is active
59 OCO0/PG4 . : )
when output comparison output is allowed. [PBO-7] Available as
60 OC1/PG5 : o
61 OC2/PG6 general input/output ports it is not used.
62 OC3/PG7
63 MDO Mode pins 0 through 2. The pins specify basic operation mode
64 MD1 B of MCU.
65 MD2 Use the pins by connecting them directly to VCC or VSS.
66 X0 A Clock (oscillation) input.
67 X1 Clock (oscillation) output.
68 RST C External reset input.
69 HST C Hardware standby input.
[ALE] Address latch signal output. The function is active when
70 PBB/ALE D ALE output of EPCR is allowed.
INTO/PEO [INTO,1,2,3] External interrupt request inputs. The input is used
71 INT1/PE1 whenever necessary if external interrupt is allowed. Output of
72 INT2/PE2 D other functions must be suspended if not on purpose.
INT3/PE3 [PEO,1,2,3] General input/output port
[INT4,5] External interrupt request inputs.The input is used
whenever necessary if concerned external interrupt is allowed.
75 INT4/PE4/TCIL Output of other functions must be suspended if not on purpose.
76 INT5/PE5/SCO D [TCI1] External clock input of timer 1. [SCO] Clock input of
UARTO.
[PE4,5] General input/output port
[S10] Data input of UARTO.This function is active when data in-
77 SI0/PE6 D put of UARTO is allowed.
[PE6]General input/output port
[SOO0] Data output of UARTO.This function is active when data
78 SOOQ/PE7 D output of UARTO is allowed.
[PET7] General input/output port

(Continued)
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(Continued)
: Input/output .
No. Pin name circuit type Description
[TCIO] External clock input of timer O.
79 PFO/TCIO D -
[PFO] General input/output port
[S12] Data input of UART2.This function is active when data in-
30 SI2/PF1 D put of UART2 is allowed.
[PF1] General input/output port
[SO2] Data output of UART2.This function is active when data
output of UART2 is allowed.
81 SO2/PF2 D - - — -
[PF2] General input/output port. This function is active when
data output of UART?2 is disallowed.
[SC2] Clock input of UART2
[ATG]External trigger input of A/D converter The input is used
82 SC2/PE3/ATG D whenever necessary if a function concerned is selected.
Output of other functions must be suspended if not on purpose.
[PF3] General input/output port
ANO/PJO [ANO to AN7] Analog input of A/D converter.
AN1/PJ1 This function is active when analog input is specified in AIC reg-
AN2/PJ2 ister.
AN3/PJ3
831090 ANA/PI4 E
ANS5/PJS [PJO through PJ7] General input/output ports
ANG6/PJ6
AN7/PJ7
91 AVCC — VCC power supply for A/D converter
Reference voltage of A/D converter (high potential side). Be
92 AVRH — sure to turn on or off this pin with a potential higher than AVRH
applied to VCC.
93 AVSS/AVRL L A/D_con_verter VSS power source and reference voltage (low po-
tential side).
94 10 96 VCC L Power sources of digital cwcuns_. Bg sure to connect power
source to all pins when the device is used.
97 to 100 VSS — Ground level of digital circuits.

Note : Most of the above pins multiplex inputs and outputs of I/O ports and resources, as indicated as “XXXX/PXX".
If the outputs of ports and resources conflict with each other on the pins, resources take preferences.

DS07-16310-3E
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B INPUT/OUTPUT CIRCUIT TYPE

MB91129 Series

Type Circuit Remarks
* For 25 MHz system
X1 D ’ {}o—» Clock input  Oscillation feedback register :
— Approx. IMQ
A  Standby control is available.
X0
STANDBY
« CMOS level input
 High-voltage control is avail-
[ able for FLASH test.
5 H
X
D | ] Control
I signal
— —A\VW—>= Mode input
-~ Diffused resistor
« CMOS level hysteresis input
» Standby control is not avail-
P-ch able.
C Diffused
resistor
Digital input
CMOS
« CMOS level output
N * CMOS level hysteresis input
I— Digital output « Standby control is available
D Diffused — Digital output
resistor
m Digital input
« Standby control is available
E « CMOS level output
}— Digital output + CMOS level hysteresis input
D * Analog input
£ Diffused EI— Digital output
resistor
Analog input
STANDEY B o Digital input

DS07-16310-3E
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B HANDLING DEVICES
1. Preventing latch up

On a CMOS IC, latch up may occur when a voltage higher than VCC or a voltage lower than VSS is applied to
input pin or output pin, or when a voltage exceeding rated level is applied across VCC and VSS. Latch up causes
drastic increase of power source current, which may result in destruction of the element by heat. Take extra
care not to exceed maximum rating in use. Also, take extra care so that analog pin does not exceed digital power
source.

2. Treatment of unused input pins
Leaving unused pins open may cause malfunction. Apply pull-up or pull-down treatment on unused pins.
3. External reset input

Complete resetting of internal system requires inputting “L” level signal to RST pin for a minimum of
5 machine cycles.

4. Notes on using external clock

When using an external clock, supply a clock signal to X0 pin and supply its antiphase clock to X1 pin simulta-
neously. In this case, do not use STOP mode (oscillation stop mode). (Because X1 pin halts with "H" output
under STOP status.)

Under a 12.5 MHz frequency, the device operates with a clock supplied to X0 pin only.

Figures show examples of using an external clock.
Example of using external clock (normal)

S

Note : STOP mode (oscillation stop mode) is not available.

Example of using external clock (allowed under operation at 12.5 MHz or lower frequency)

[>o X0

OPEN X1

10 FUTI)TSU DS07-16310-3E
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5. Connecting power supply pins (VCC, VSS)

If two or more VCC, VSS pins are used, the pins to be placed under the same potentials are connected with
each other internally for preventing malfunctions such as latch up. However, for reducing unwanted radiation,
preventing malfunctions of strobe signals and observing total power and current ratings, be sure to connect all
of these pins to power supply and ground externally.

Connecting power supply to VCC - VSS in impedance as low as possible is desirable.
6. Crystal oscillator circuit

Noises around X0 and X1 pins causes malfunction of the device. Design printed wiring so that X0, X1, and
crystal oscillator (or ceramic oscillator), and bypass capacitor to the ground are aligned as close as possible
one another. Also the wiring of those elements should not cross with other wiring if possible. Printed wiring
with ground wires around X0 and X1 pins ensures more stable operations. Such designing is strongly recom-
mended.

7. Treating NC pins
Be sure to leave NC pins open.
8. Mode pins (MDO through MD2)
Do not connect the mode pins directly to VCC or VSS.

For preventing malfunctions caused by noises, make printed traces between the mode pins and VCC or VSS
as short as possible, and connect the elements in lower impedance.

9. Turning power on

Be sure to turn on the power of the device with RST pin placed under "L" level. Ensure a period at a minimum
of 5 cycles of internal operation clock before placing the pin under "H" level.

10. Pin status upon turning on power
Status upon turning on the power is indefinite. Upon turning on the power, oscillation starts and the circuit is
initialized.
11. Oscillation input upon turning on power
Upon turning on the power, be sure to input a clock signal until oscillation stabilizing wait status is released.
12. Initializing power-on reset

The device includes some built-in registers that are initialized only with power-on reset operation. For initializing
the registers, perform power-on reset by turning on the power again.

13. Recovery from Sleep/Stop status

For recovering from Sleep/Stop status initiated by a program in C-Bus RAM, reset the device instead of
recovering by an interrupt process.

DS07-16310-3E FUﬁTSU 1
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B BLOCK DIAGRAM

FR CPU

RAM (12 Kbytes)

| Bit search module

DMA controller

|
—

D-bus (32 bhits)
I-bus (16 bits)

(8 ch.)

Bus converter (32 bits - 16 bits)

X0 ———
XL +——]
RST ———
AST ——

Clock control unit

(Watchdog timer)

INTO to 6,

Interrupt control unit

R-bus (16 bits)

INTS
ANOto AN7 — & |
AVCC —— 10-bit
AVSS/AVRL ————  A/D converter
AVRH ———» (8 ch.)
ATG ———
SI0to SI2 —2—»
SO0t0 SO2 <3  UART (3¢ch)
SCOto SC2 <—3+—»
TCI0to TCI2 ~>—=| Reload timer (3 ch)
OCPAO to OCPA3 < PPG
OCOt0 OC3 =% ICU, OCU

INO to IN3 —24»

FRCK —|

Free run timer

—

PortE, F G, J

Bus converter
(Harvard - Princeton)

C-bus (32 bits)

Bus
controller

Port2, 3, 4, 5, 6,
7,8, A

RAM (2 Kbytes)

Flash memory
MB91F127:256 KB
MB91F128:510 KB

Notes : o Pins are described in functional groups (actual pins are partially multiplexed).
e For using REALOS, perform time management by external interrupt or built-in timer.

D16 to D31
A0 to A24

RD

WRO,

RDY
CLK
BRQ

BGRNT
CSO0to CS5

ALE

WR1

o)
FUJITSU
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B CPU CORE MEMORY SPACE

e MB91F127
External ROM Internal ROM . :
Single-chip mode
External bus mode  External bus mode g P
0000 0000H Direct
0 0 0 | saressig
0000 0400H
o] 110 I/0 I/O map
0000 0800H
Access inhibit Access inhibit Access inhibit
0000 1000H
Internal RAM Internal RAM Internal RAM
12 KB 12 KB 12 KB
0000 4000H
Access inhibit Access inhibit Access inhibit
0001 0000H 0001 0000H
External area Access inhibit
0008 0000H
Internal RAM Internal RAM
2 KB 2 KB
0008 0800H
External area Access inhibit Access inhibit
000C 0000H
FLASH ROM FLASH ROM
256 KB 256 KB
0010 0000H
External area Access inhibit
FFFF FFFFH FFFF FFFFH
Note : External area is not accessible in single-chip mode. When accessing to external areas, select the internal
ROM external bus mode in mode register.
Direct addressing areas
The areas described below are used for I/O processes. The areas, referred to as “direct addressing areas”,
allow specifying an operand address directly by an instruction. The direct addressing areas varies as the
following, depending on size of the data to be accessed.
« Byte-data access : 000H to OFFH
 Half-word data access : 000n to 1FFn
* Word-data access : 000w to 3FFH

DS07-16310-3E FUﬁTSU 13
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« MB91F128
External ROM Internal ROM . :
Single-chip mode
External bus mode  External bus mode g P
0000 0000H Direct
o o 1o | aaressn
0000 0400H
o] 110 I/0 I/O map
0000 0800H
Access inhibit Access inhibit Access inhibit
0000 1000H
Internal RAM Internal RAM Internal RAM
12 KB 12 KB 12 KB
0000 4000H
Access inhibit Access inhibit Access inhibit
0001 0000H 0001 0000H
External area Access inhibit
0008 0000H
Internal RAM Internal RAM
2 KB 2 KB
0008 0800H
External area
FLASH ROM FLASH ROM
510 KB 510 KB
0010 0000H
External area Access inhibit
FFFF FFFFH FFFF FFFFH
Note : External area is not accessible in single-chip mode. When accessing to external areas, select the internal
ROM external bus mode in mode register.
Direct addressing areas
The areas described below are used for I/O processes. The areas, referred to as “direct addressing areas”,
allow specifying an operand address directly by an instruction. The direct addressing areas varies as the
following, depending on size of the data to be accessed.
» Byte-data access : 000H to OFF+
 Half-word data access : 000+ to 1FFn
* Word-data access : 000+ to 3FF+

[e®)
FUJITSU
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B LEGEND OF I/0 MAP

Register
address Internal resource
+0 +1 +2 +3
—» PDR3 [R/W]== PDR2 [R/W] .
(0101000 T e I A B I S B Port Data Register
A XXXXXXXX XXXXXXXX 9

—— Read/write attribute

Initial register value after reset

Register name (the register listed in the first column is at address 4n, the register listed in
the second column is at address 4n + 1, - - -)
Leftmost register address (the first column register is on the MSB side of data in word access mode)

Note : Register bit values indicate initial values as shown below :
“1” :Initial value1”

“0” : Initial value*0”
“X" :Initial value “X”
“-" . Register does not exist physically in this position.

DS07-16310-3E FUTi)TSU 15
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H |/O MAP
Register
Address Internal resource
+0 +1 +2 +3
PDR3 [R/W] PDR2 [R/W]
000000 XXXXXXXX XXXXXXXX T o
000004 PDR7 [R/W] PDR6 [R/W] PDR5 [R/W] PDR4 [R/W]
(N . X XXXXXXXX XXXXXXXX XXXXXXXX
PDRA [R/W] PDRS8[R/W]
000008k — —
XXXXXXXX - - XXXXXX | Port data Register
00000CH —
PDRE [R/W] PDRF [R/W]
000010+ T T XXXXXXXX XXXXXXXX
PDRG [R/W] PDRJ [R/W]
000014+ XXXXXXXX T _ XXXXXXXX
000018+ — — — — Reserved
SSR [R/W] SIDR [R/W] SCR [R/W] SMR [R/W]
00001C 00001- 00 XXXXXXXX 00000100 00--0-00 UARTO
SSR [R/W] SIDR [R/W] SCR [R/W] SMR [R/W]
000020w 00001- 00 XXXXXXXX 00000100 00--0-00 UARTL
SSR [R/W] SIDR [R/W] SCR [R/W] SMR [R/W]
000024+ 00001- 00 XXXXXXXX 00000100 00--0-00 UART2
000028 TMRLR [W] TMR [W]
: XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX _
TMCSR [RIW] Reload Timer 0
00002Cx - - - - 0000 00000000
000030 TMRLR [W] TMR [W]
: XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX _
TMCSR [RIW] Reload Timer 1
000034+ - - - - 0000 00000000
000038+ Reserved
00003C TMRLR [W] TMR [W]
. XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX _
TMCSR [RIW] Reload Timer 2
000040x - - - 0000 00000000
000044 IPCP1[R] IPCPO[R]
: XXXXXXXK XXXXXXXX XXXXXXXX XXXXXXXX
IPCP3[R] IPCP2[R] .
000048 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 16 bit ICU
ICS23[R/W] ICSO1[R/W]
00004Cn T 00000000 T 00000000
000050k ADCR [W] ADCS ' [R/W] ?éinc;?yvﬁgﬁr.
00101-XX XXXXXXXX 000000000 00000000 pared)
(Continued)
foe)
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Register
Address Internal resource
+0 ’ +1 +2 ‘ +3
000054 OCCP1[R/W] OCCPO[R/W]
H XXXXXXXX XXXXKXKX XXXXXXXX XXXXKXXKX ,
16 bit OCU
000058 OCCP3[R/W] OCCP2[R/W]
XXXXXXXX XXXXKXXKX XXXXXXXX XXXXKXXKX
00005CH — —
Reserved
000060+ — —
0CS2, 3[R/W] 0CS0, 1[RIW] .
000064+ XXX00000 0000XX00 XXX00000 0000XX00 16 bit OCU
000068+ — — Reserved
TCDT [RIW] TCCS [RIW] .
00006C 00000000 00000000 O-cmmmn- 00000000 Free run timer
000070 — — Reserved
000074+ — — Reserved
UTM/UTIMR [RIW] UTIMC[R/W] -
000078+ 00000000 00000000 — 0 - - 00001 U-Timer0
UTM/UTIMR [RIW] UTIMC[R/W] -
00007Cx 00000000 00000000 — 0 - - 00001 U-Timerl
UTM/UTIMR [RIW] UTIMC[R/W] .
000080 00000000 00000000 — 0 - - 00001 U-Timer2
000084+ — —
Reserved
000088+ — —
00008CH — —
Reserved
000090+ — —
EIRR [R/W] ENIR [R/W]
000094 —
" 00000000 00000000 External interrupt/
EHVR [R/W] ELVR [R/W] NMI
000098 ----0000 00000000 —
(Continued)
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Register
Address Internal resource
+0 +1 +2 +3
00009CH —
O000AOH —
0000A4H —
0000AS8H —
OO000ACH —
0000BOH —
0000B4H — Reserved
0000B8H _
0000BCH —
0000COH —
0000C4+ —
0000C8H —
0000CCH —
DDRE [W] DDRF [W] Port direction
0000D0x T T 00000000 00000000 register
AIC3[W]
0000DA4H — 11111111 — — A/D converter
DDRG [W] DDRJ [W] Port direction reg-
0000D8x 00000000 T T 00000000 ister
GCNL1 [R/W] GCN2[R/W]

0000DCH 00110010 00010000 T 00000000 PPG ctl
0000EQ PTMRO [R] PCSRO [W]

. 11111111 11111111 XXXXXXXXK XXXXXXXX PPGO
0000E4 PDUTO [W] PCNHO[R/W] PCNLO[R/W]

: XXXXXXXX XXXXXXXX 0000000 - 00000000
0000ES PTMR1 [R] PCSR1 [W]

. 11111111 11111111 XAXXXKXXX XXXXXXXX PPGL
0000EC PDUT1 [W] PCNH1[R/W] PCNL1[R/W]

" XXXXXXXXK XXXXXXXX 0000000 - 00000000
0000F0 PTMR2 [R] PCSR2 [W]

. 11111111 11111111 HXXXXXXXX XXXXXXXX PPG2
0000F4 PDUT2 [W] PCNH2[R/W] PCNL2[R/W]

H XXXXXXXX XXXXXXXX 0000000 - 00000000
0000ES PTMR3 [R] PCSR3 [W]

: 11111111 11111111 HXXXXXXXX XXXXXXXX PPG3
0000EC PDUTS3 [W] PCNHS3[R/W] PCNL3[R/W]

. XXXXXXXX XXXXXXXX 0000000 - 00000000

(Continued)
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Register
Address Internal resource
+0 +1 ‘ +2 +3
000100H
to — Reserved
0001FCH
DPDP  [R/W]
ooo200w+ | T T T -0000000
000204+ DACSR -~ [R/W]
00000000 00000000 00000000 00000000 DMAC
DATCR  [R/W]
000208w | .. L. XX0000 - - XX0000 --XX0000
00020CH —
000210H
to — Reserved
0002FCH
000300H
to — Reserved
0003ECH
BSDO (W]
0003FOx ) 9.9.9.90.0.9.9.99.9.9.0.9.9.0.0.99.9.9.9.9.9.9.9.90.9.9.9.9.9.9.9.¢
0003F4 BSD1 ~  [R/W]
. XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX )
Bit search module
0003F8H BSDC W]
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
BSRR [RIW]
0003FCH HXXXXXXXX XXXXXXXX XXXXXXKXX XXXXXXXX

DS07-16310-3E
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Register
Address Internal resource
+0 +1 +2 +3
000400 ICROO [R/W] ICRO1[R/W] ICRO2[R/W] ICRO3[R/W]
: ---11111 ---11111 ---11111 ---11111
000404 ICRO4[R/W] ICROS5[R/W] ICRO6[R/W] ICRO7[R/W]
: ---11111 ---11111 ---11111 ---11111
000408 ICRO8 [R/W] ICRO9[R/W] ICR10[R/W] ICR11[R/W]
: ---11111 ---11111 ---11111 ---11111
00040C ICR12[R/W] ICR13[R/W] ICR14[R/W] ICR15[R/W]
. ---11111 ---11111 ---11111 ---11111
000410 ICR16[R/W] ICR17[R/W] ICR18[R/W] ICR19[R/W]
H ---11111 ---11111 ---11111 ---11111
000414 ICR20[R/W] ICR21[R/W] ICR22[R/W] ICR23[R/W]
: ---11111 ---11111 ---11111 ---11111
Interrupt controller
0004184 ICR24 [R/W] ICR25[R/W] ICR26[R/W] ICR27[R/W]
---11111 ---11111 ---11111 ---11111
00041C ICR28[R/W] ICR29[R/W] ICR30[R/W] ICR31[R/W]
. ---11111 ---11111 ---11111 ---11111
000420 ICR32[R/W] ICR33[R/W] ICR34[R/W] ICR35[R/W]
: ---11111 ---11111 ---11111 ---11111
000424 ICR36[R/W] ICR37[R/W] ICR38[R/W] ICR39[R/W]
: ---11111 ---11111 ---11111 ---11111
000428 ICR40[R/W] ICR41[R/W] ICR42[R/W] ICR43[R/W]
H ---11111 ---11111 ---11111 ---11111
00042C ICR44[R/W] ICR45[R/W] ICR46[R/W] ICR47[R/W]
. ---11111 ---11111 ---11111 ---11111
DICR [R/W] HRCL [R/W] .
000430+ | 0 11111 — — Delay interrupt
000434n
to Reserved
00047CH
000450, RSR[E;‘V’\\;]T CR STCR [R/W] PDDR [RIW] CTBR [W]
AXXXX - OO 000111' - ---- OOOO XXXXXXXX Clock Contro”er
GCR [R/W] WPR [W] block
000484x 110011 - 1 XXXXXXXX o o
PTCR [R/W] PLL controller
000488 00--0--- - block
00048CH
to Reserved
0005FCH
(Continued)
[e®)
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(Continued)
Register
Address Internal resource
+0 +1 +2 +3
DDR3 [W] DDR2 [W]
000600+ 00000000 00000000 T T
000604 DDR7 [W] DDR6 [W] DDRS5 [W] DDR4 [W] Data direction reg-
N 0 00000000 00000000 00000000 ister
DDRA [W] DDR8 [W]
000608 o -0000000 o - - 000000
ASR1 [W] AMR1 [W]
00060C 00000000 00000001 00000000 00000000
ASR2 [W] AMR2 [W]
000610w 00000000 00000010 00000000 00000000
ASR3 [W] AMR3 [W]
000614+ 00000000 00000011 00000000 00000000
ASR4 [W] AMR4 [W]
000618 00000000 00000100 00000000 00000000
00061C ASR5 [W] AMRS5 [W] External bus inter-
. 00000000 00000101 00000000 00000000 face
000620 AMDO [R/W] AMD1 [R/W] AMD32[R/W] AMD4 [R/W]
: - - - XX111 0 - - 00000 00000000 0 - - 00000
000624 AMD5[R/W] DSCR [W] RFCR [R/W]
: 0 - - 00000 00000000 --XXXXXX 00 ---000
EPCRO [W] EPCR1 [W]
000628 --1-1100 -1111112 | = me----- 1 11111111
00062C DMCR4 [R/W] DMCRS5 [R/W]
. 00000000 0000000- 00000000 0000000-
000630+
to — Reserved
0007BCH
FSTR [R/W]
0007COwx 000XXXXO0 — — — Flash memory
0007C4+
to — Reserved
0007F8H
LER [W] MODR [W] Little endian regis-
0007FCn I Iy 000 XXXXXXXX ter mode register

Note : Do not issue RMW instructions to a register with write-only bit.
RMW instructions (RMW : Read modify write)

AND Rj, @Ri OR Rj, @RI EOR Rj, @RI
ANDH Rj, @Ri  ORH Rj, @Ri EORH Rj, @RI
ANDB Rj, @Ri  ORB Rj, @Ri EORB Rj, @Ri
BANDL #u4, @Ri BORL #u4, @Ri BEORL #u4, @Ri

BANDH #u4, @Ri

Data in “Reserved”

DS07-16310-3E

BORH #u4, @Ri

BEORH #u4, @Ri

or “-” area is indefinite.
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B INTERRUPT CAUSES, INTERRUPT VECTORS AND INTERRUPT CONTROL REGISTER ALLOCATIONS

Interrupt number Interrupt level TBR default

Intefrupt causes Decimal  |Hexadecimal | Register*1| Offset Address* 2

Reset 0 00 — 3FCx O00OFFFFCH
Reserved by system 1 01 — 3F8n OOOFFFF8H
Reserved by system 2 02 — 3F4n OO0OFFFF4H
Reserved by system 3 03 — 3FOx OOOFFFFO~
Reserved by system 4 04 — 3ECH O0OFFFECH
Reserved by system 5 05 — 3E8H OOOFFFES8H
Reserved by system 6 06 — 3E4H OO0OFFFE4H
Reserved by system 7 07 — 3EOH OOOFFFEOH
Reserved by system 8 08 — 3DCwx OO0OFFFDCH
Reserved by system 9 09 — 3D8x OOOFFFD8H
Reserved by system 10 0A — 3D4n 000FFFD4H
Reserved by system 11 0B — 3DO0H OOOFFFDOH
Reserved by system 12 ocC — 3CCn O0OOFFFCCH
Reserved by system 13 0D — 3C8n OOOFFFC8H
Undefined instruction exception 14 OE — 3C4n OO0OFFFC4+
NMI request 15 OF 1$x(eFdH) 3COn O00OFFFCO~
External interrupt O 16 10 ICROO 3BCH 000OFFFBCH
External interrupt 1 17 11 ICRO1 3B8H OOOFFFB8H
External interrupt 2 18 12 ICR0O2 3B4u OOOFFFB4+
External interrupt 3 19 13 ICRO3 3BO~ OOOFFFBO+
UART 0 reception complete 20 14 ICRO4 3ACH OOOFFFACH
UART 1 reception complete 21 15 ICRO5 3A8H OOOFFFA8H
UART 2 reception complete 22 16 ICRO6 3A4H O000FFFA4H
UART 0 transmission complete 23 17 ICRO7 3AO0H O0OFFFAOH
UART 1 transmission complete 24 18 ICRO8 39CH OOOFFF9CH
UART 2 transmission complete 25 19 ICR0O9 398H OOOFFF981

(Continued)
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Interrupt causes Interrupt number Itherrupt level TBR defa:JIt

Decimal  |Hexadecimal | Register*1| Offset Address* ?

DMAC 0 (end, error) 26 1A ICR10 394n 000FFF94+
DMAC 1 (end, erro) 27 1B ICR11 3901 OOOFFF90H
DMAC 2 (end, erro) 28 1C ICR12 38CH OOOFFF8CH
DMAC 3 (end, erro) 29 1D ICR13 388H OOOFFF881
DMAC 4 (end, erro) 30 1E ICR14 384u OOOFFF84+
DMAC 5 (end, erro) 31 1F ICR15 380H OOOFFF80H
DMAC 6 (end, erro) 32 20 ICR16 37Cn 000FFF7CH
DMAC 7 (end, erro) 33 21 ICR17 378n O00OFFF78w
A/D (sequential type) 34 22 ICR18 374n 000FFF74+
Reload timer O 35 23 ICR19 370m OOOFFF70n
Reload timer 1 36 24 ICR20 36CH O0OOFFF6CH
Reload timer 2 37 25 ICR21 368+ OOOFFF68H
External interrupt 4 38 26 ICR22 364H OO0OFFF64+
External interrupt 5 39 27 ICR23 3601 OOOFFF60H
Reserved by system 40 28 ICR24 35CH OO0OFFF5CH
Reserved by system 41 29 ICR25 358H OO0OFFF58+
U-TIMER O 42 2A ICR26 3544 OOOFFF54+
U-TIMER 1 43 2B ICR27 3501 OOOFFF50H
U-TIMER 2 44 2C ICR28 34Ch 000FFF4CH
FLASH memory 45 2D ICR29 348n OOOFFF48w
Reserved by system 46 2E ICR30 3444 OOOFFF44+4
Reserved by system 47 2F ICR31 340n OO0OFFF40n
PPGO 48 30 ICR32 33Cwx 000FFF3CH
PPG1 49 31 ICR33 338w 000FFF38H
PPG2 50 32 ICR34 334n 000FFF34+
PPG3 51 33 ICR35 330m OOOFFF30n
ICUO (capture) 52 34 ICR36 32Chn 000FFF2CH
ICU1 (capture) 53 35 ICR37 3284 O0OFFF28+
ICU2 (capture) 54 36 ICR38 324n 000FFF24n
ICU3 (capture) 55 37 ICR39 320H O00OFFF20n

(Continued)
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(Continued)
Interrupt number Interrupt level TBR default
Interrupt causes - *
Decimal  |Hexadecimal | Register*1| Offset Address* ?
OCUO (match) 56 38 ICR40 31CH 000FFF1CHx
OCU1 (match) 57 39 ICR41 318w OOOFFF18+
OCU2 (match) 58 3A ICR42 314+ O0OOFFF14+
OCU3 (match) 59 3B ICR43 310w OOOFFF10+
Reserved by system 60 3C ICR44 30CH OO0OFFFOCH
16 bit free-run timer 61 3D ICR45 308H OOOFFFO8H
Reserved by system 62 3E ICR46 304n OO0OFFFO4+
Delay interrupt cause bit 63 3F ICR47 300u OO0OFFFOOH
FES o (;ng géz{g‘g‘*g 64 40 — 2FCH 000FFEFCH
FESSS:(;VES géi{%esr;ls 65 a1 — 2F8n 000FFEF8H
66 42 2F4n OOOFFEF4H
Used by INT to to — to to
255 FF 000w OO0FFCOOH

*1 : ICR specifies interrupt levels for interrupt requests, using the registers in interrupt controller.
ICR is provided for each interrupt request.

*2 :TBR s a register that indicates a head address of the vector table for EIT.
An address that is found by adding offset values defined by TBR and EIT cause, is a vector address.

*3 :If REALOS/FR is used, 40+ and 41+ interrupts are used for system code.

Information : An 1 Kbyte area starting with an address indicated by TBR is the vector area for EIT. Size of the area
for one vector is 4 byte. Relation between a vector number and a vector address is as follows:
vctadr =TBR + vctofs
=TBR + (3FCH -4 x vct)
Vctadr Vector address, vctofs: Vector offset, vct: Vector number

DS07-16310-3E
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

(Vss=AVss=0V)

Parameter Symbol - Rating Unit Remarks
Min Max

Power supply voltage Vee Vss — 0.3 Vss +4.0 V

Analog supply voltage AVcc Vss — 0.3 Vss +4.0 V *1

Analog reference voltage AVRH Vss — 0.3 Vss + 4.0 \% *1

Input voltage Vi Vss — 0.3 Vee + 0.3 \% *5

Analog input voltage Via Vss — 0.3 Avce + 0.3 \%

Output voltage Vo Vss — 0.3 Vee + 0.3 \% *5
Maximum clamp current lcLamp -20 +2.0 mA *6

Total maximum clamp current 2 | lctawe | — 20 mA *6

“L” level maximum output current lo — 10 mA *2

“L” level average output current loLav — 4 mA *3
‘r‘lé’r’]{evel maximum total output cur- SloL L 100 mA

‘r‘lé’r’]tlevel average total output cur- SloLay L 50 mA x4

“H” level maximum output current lon — -10 mA *2

“H” level average output current loHav — -4 mA *3
‘r'I:r’;tIeveI maximum total output cur- Slon L _50 mA

‘r‘:r’]'tlevel average total output cur- Slonay L 20 mA *4

Power consumption Pd — 500 mw

Operating temperature Ta -30 +70 °C

Storage temperature Tstg -55 +150 °C
*1 : Care must be taken that AVcc, AVRH do not exceed Vce + 0.3 V. Also, care must be taken that AVRH do not

exceed AVcc.
*2 : Maximum output current defines a peak value of a specific pin.
*3 : Average output current defines a mean value of current flow within a period of 100 ms in a specific pin.
*4 : Average total output current defines a mean value of current flow within a period of 100 ms in all pins.
*5: Vi and Vo must not exceed Vec + 0.3 V. However, when restricting the maximum value of current that flows to
or from input power by using some external parts, the lcLave rating is applied instead of the Vi rating.

*6 : o Aplicable to pins : D16 to D31, A0O to A24, RDY, BGRNT, BRQ, RD, WR0, WR1, CS0 to CS5, CLK, OCPAO

to OCPA3, OCO to OC3, ALE, INTO to INT5, SIO, SI2, SO0, SO2, TCI0, SC2

¢ Use within recommended operating conditions.

¢ Use at DC voltage (current) .

DS07-16310-3E
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(Continued)
e The +B signal should always be applied with a limiting resistance placed between the +B signal and the

microcontroller.

¢ The value of the limiting resistance should be set so that when the signal is applied the input current to the
microcontroller pins does not exceed rated values, either instantaneously or for prolonged periods.

¢ Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the VCC pin, and this may affect

other devices.

¢ Note thatif a+B signal is input when the microcontroller power supply is off (not fixed at0 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 suplly is provided from the pins and the resulting
supply voltage may not be sufficient to operate the power-on reset.

e Care must be taken not to leave the input pin open.
e Sample recommended circuits

« Input/Output equivalent circuits

Limiting
resistance
+B input (0 V to 16 V) AN

Protective diode

/‘%/. 1o

_

N-ch

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.

26

[e®)
FUJITSU

DS07-16310-3E



MB91129 Series
S

2. Recommended Operating Conditions
(Vss=AVss=0V)

Value .
Parameter Symbol - Unit Remarks

Min Max

3.0 3.6 Normal operation
Power supply Vee V' |Retain RAM data

2.0 3.6 p " .

under “stop” condition

Analog supply voltage Avce Vss — 0.3 Vss + 3.6 \%
Analog reference voltage AVRH AVss AVcc \%
Operating temperature Ta -30 +70 °C

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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3. DC Characteristics

(AVcc =Vec=3.3V+£0.3V,AVss=Vss=0V, TA=-30 °C to +70 °C)

Value
Parameter Symbol Pin name Condition - Unit |Remarks
Min Typ Max
H' levelinput |, |Hysteresis — 08xVee | — |Vec+03| V |*
voltage input pin
L levelinput |, o |Hysteresis — Ves03 | — |02xVec| V |*
voltage input pin
H" leveloutput |, |port2 to porty | Ve =33V Vee-0.5 — — Vv
voltage lon =—-4.0 mA
L leveloutput |y Iport2 to Porty | V0= 33V — — 0.4 v
voltage lo. =4.0 mA
Input leak Vec=3.6V
— — +
current Il JPor2to Portd 1y, 0 v < vee 5 HA
25 MHz
lcc Veec = 3.3V — 75 100 mA
| lec \Z/ic'le; 3y — 85 120 | mA ;&:I‘::
El?r\:’veer:tsupp ’ vee 25 MH :
z :
lccs Vec =33V — 60 85 mA | Sleeping
Ta=25°C .
lcen Vee=3.3V — 10 150 UA | Stopping
Other than
. AVCC, AVSS,
Input capacity Cin AVRH. VCC, — — 10 — pF
VSS

*: Refer to “B INPUT/OUTPUT CIRCUIT TYPE”.

28
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(1) Clock Timing

MB91129 Series
S

(Mec=3.3V+0.3V,AVss=Vss=0V, TaA=-30°C to +70 °C)

Value i
Parameter Symbol | Condition - Unit Remarks
Min Max
Clock frequency —_
(High speed, automatic oscil- 10 25 MHz rSaenIf Zscnlatlon allowable
lation) g
Clock frequenc PLL-use allowable area for
(High s ged PyLL used) fc 10 25 MHz | self oscillation and external
gn speed, clock input *1
Clock frequency o .
(High speed, 1/2 division in- 10 25 MHz External clock input
allowable range
put)
Clock cycle time tc 40 100 ns
Frequency regulation o .
(when locked) Af 10 % 2
Input clock pulse width Pwh, PwL — 9.5 — ns
Input clock rise and fall time EE — — 8 ns | (tcr + tcr)
I fop 0625% | 25 | MHz
Internal operation |System
clock frequenc i
auency | Peripheral | ¢ 0.625% | 25 | MHz
system
i top 40 | 1600% | ns
Internal operation |System
clock cycle time i
Y Peripheral | ., 40 | 1600% | ns
system

*1 : Although PLL allows selection among x1 and x2 multiplication modes, the selection is limited by oscillation

frequency as follows:

Specifying "x2 multiplication" is not allowed if oscillation frequency exceeds 12.5 MHz.

*2 : Frequency regulation indicates a maximum fluctuation from a specified center frequency under locked frequency

multiplication.

Af [ o |

x 100 (%)

DS07-16310-3E
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*3: This is a value in the case where 10 MHz signal, a minimum value of clock frequency, is input to X0 and where
1/2-division in oscillation circuit and 1/8-gear are used.

3— +---0.8Vcc

tcf ter

Source voltage (V)

Operation-guaranteed area
(TA=-30°C to+70 °C)

36F---

3.0f---

Frequency (MHz)
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(2) Clock Output Timing
(Mcc=3.3V+0.3V,AVss=Vss=0V, TaA=-30°C to +70 °C)

Parameter Symbol Pin name ({ondition - value Unit | Remarks
Min Max
Cycle time teve CLK ter — ns |*1
CLKT -»CLK{ tereL CLK — 1/2Xteve—10|1/2 X teve+ 10 ns *2
CLK{ -»CLKT teLen CLK 1/2Xtcve—10|1/2 X teve+ 10 ns *3

*1 :tevcis a frequency of 1 clock cycle indicating gear cycle.

*2 : The values indicate specifications where x1 gear cycle is used.
If gear cycle of 1/2, 1/4, or 1/8 is specified, calculate in the formula below by substituting 1/2, 1/4, or 1/8 into n.

Min: (1-n/2) Xteve — 10
Max: (1-n/2) Xtevc+ 10
*3 : The values indicate specifications where x1 gear cycle is used.
If gear cycle of 1/2, 1/4, or 1/8 is specified, calculate in the formula below by substituting 1/2, 1/4, or 1/8 into n.
Min: n/2 Xtcve—10
Max : n/2 X teve + 10

Clock output timing

tcye

tcHCL tcLcH
VoH VoH

CLK 4 \vo.

(3) Reset Input
(Vcc=3.3V+0.3V,AVss=Vss=0V, Ta=-30°C to +70 °C)

Value

Parameter Symbol Pin name Condition - Unit |Remarks
Min Max

Reset input time trsTL RST — tcp X 5 — ns

tRSTL-

RST

0.2 Vcc
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(4) Power-on Reset
(Vec=3.3V+0.3V,Vss=0V, TA=-30°Cto +70 °C)

Paramet symbol | P | conditi Value Unit Remark

arameter mbo ondition ni emarks
y name Min Max

Power supply rise Vee <02V

time PPl tr VCC Vee=3.3V — 20 ms | before turningon

power

Power supply shut | vce — 2 — ms

off time

Oscillation stabiliz- 2xtcx22

. N tosc — — — ns

ing wait time + 100 ps

R

f-0.9 Vcc
vce / \ /

toFF

A sudden change of supply voltage may activate the power-on reset function. It is recommended that
power voltage should be changed smoothly with less fluctuation of voltages.

3.3V
vCcC \ /
20V - The rising slope is recommended
Retaining RAM data to be less than 50 mV / ms.

/
/ tosc
VCC

RST

trsT. B€ sure to turn on the power while keeping
RST pin at L level first. When the power
becomes Vcc level, rise the voltage to H level
after a period of trstL.
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(5) Normal Bus Access Read/Write Operation
(MVcc=3.3V+0.3V,Vss=0V, Ta=-30°C to +70 °C)

Value
Parameter Symbol |Pinname Condition - Unit |Remarks
Min Max
(.:SO to CS5 delay terese — 15 ns
time CLK
CSO to CS5 delay CSOto CS5
- tcHesH — 15 ns
time
. CLK

Address delay time terav A24 10 AOO — 15 ns

. CLK
Data delay time tcHov D31 to D16 — 15 ns
RD delay time teLrL CLK — 15 ns
RD delay time toLrH RD — 15 ns
WRO, 1 delay time teLwe CLK — 15 ns
WRO, 1 delay time teLwH WRQ, 1 — 15 ns
Valid address— A24 to AOO *1
Valid data input time oV | b3 to D16 T 3/2xteyc=25| ns |,
ﬁ\l/—) *
Valid data input time theov T teye - 25 ns 1
Data setup RD
RDT Time tosri | D31 to D16 25 - ns
RDT— ¢ 0 — ns
Data hold time RHbX

*1 : If the bus is expanded by automatic wait insertion or RDY input, add time (tcyc x the number of expanded
cycles) to the rated value.

*2 :The ratings are based on conditions with “gear cycle x 1”. If gear cycle of 1/2, 1/4, or 1/8 is specified, calculate
in the formula below by substituting 1/2, 1/4, or 1/8 into n.
Formula: (2-n/2) Xtcvc—25
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tcyc

2.4V 2.4V 2.4V
ax ) ]/ ]
0.8V 0.8V
tcHesL tCHCSH
. o av
CSO0to CS5 o8V A
tCHAV
a 2.4\|/ 2.4V
A24 to AOO _os 0.8V
tCLRL tCLRH
— 24V
RD \ /
N
tRLDV
tRHDX
tavbv tDSRH
. A
D31 to D16 g Read } 24V
o £ 08V
\ 75 2.4V \ / \ /
CLK
0.8V 0.8V
- tcLwL tCcLWH
WR ﬂ
\ 2.4V
(WRO, WR1) -
2.4V 2.4V
A24 to A0D Y 0.8V
tcHDV
[-2.4V o dat 2.4V
D31 to D16 o8V write data 08V
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(6) Timeshared Bus Access Read/Write Operations
(MVcc=3.3V+0.3V,Vss=0V, Ta=-30°C to +70 °C)

Parameter Symbol Pin name Condition - Value Unit | Remarks
Min Max

ALE delay time teLihz CLK — 10 —
ALE delay time teLiz ALE — 10 —
CS1 delay time tcrHestLe CLK — 15 —
CS1 delay time teHesHz Csl — 15 ns
Address delay time tcHav2 CLK — 15 ns
Data delay time tcHpv2 D31 to D16 — 15 ns
RD delay time teLrL2 CLK — 10 ns
RD delay time toLrh2 RD — 10 ns
z\r/_feo' WR1 delay teLwez % B — 10 ns
— WRO
&\ﬁtcr)1 WR1 pulse toLwm WR1 o 10 ns
\I:\;z;ti_ci)ata input time thiovz T tove = 25 —
2R Ttime o | 1'% D16 25 — ns
RDT- . tRHDX2 0 — ns
Data hold time

*: If the bus is expanded by automatic wait insertion or RDY input, add time (tcyc x the number of expanded cycles)
to the rated value.
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tcyc
MA1 MA1 BA1 BAL
2.4V ﬁ 2.4V r\ 2.4V r\ 2.4V A
ck T asv T/ osvd T 08V 0.8Vt /
tcLLL2
tCLLH2
~2.4Vv
ALE 7 X 0.8V
tCHCSH2
tcHcsL2
S —
_ 2.4V
CS1 X 0.8V 7
IDSRH2
D31to D16 tRLDV2 i {RHDX2
Multiplex bus 24V Add 2.4V 2.4V —\_ 24V
—_— : ress ead pJ——
for reading L osv —-0.8V 0.8V 7-0.8V
tCHAV2
o X 24V
RD 0.8V
tCLRL2 t{CLRH2
D31to D16
Multiplex — 124V 2.4V :
ultiple bus ~ 58y Address X X Sav Write :X
for writing o
tCHDV2
- —
WRO, WR1 \ o8y Y
tcLwL2 tcLwH2
Al5 to AO8
2.4V
for B 0.8V X
non-multi tcHAV2
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(7) Ready Input Timing

MB91129 Series
S

(Mcc=3.3V+0.3V,AVss=Vss=0V, TaA=-30°C to +70 °C)

Value
Parameter Symbol |Pin name Condition - Unit Remarks
Min Max
RDY setup time RDY
CLK. troYS CLK 15 — ns
CLK{— ¢ CLK 0 . ns
RDY hold time ROYH RDY
tcyc
2.4V 2.4V
CLK 0.8V 0.8V
tRDYS | tRDYH tRDYS | tRDYH
RDY
, \ 24V F

With 08V-y§ 7 N 7

waiting

RDY

] 24V \ 4 x
Without / 08V N
waiting
jes)
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(8) Hold Timing

(Mecc=3.0V+0.3V,AVss=Vss=0V, TaA=-30°C to +70 °C)

Value
Parameter Symbol |Pin name Condition - Unit Remarks
Min Max
BGRNT delay time teHeoL CLK — 10 ns
BGRNT delay time tcHeaH BGRNT — 10 ns
Signal floating _
,BGRNTL time txHAL teve — 10 teve + 10 ns
SGRNTT BGRNT
BGRNT — tHARY tevc — 10 teve + 10 ns
—Signal valid time

Note : More than one cycle is required for BGRNT to change after BRQ is input.

tcyc

Each pin

24V 24V 24V
tCHBGL <> tCHBGH
24V
0.8V /
tXHAL tHAHV
I
High-Z

38
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(9) UART Timing

MB91129 Series
S

(Ve =3.3V £ 0.3V, Vss =0V, Ta=-30 °C to +70 °C)

Parameter Symbol Pinname |Condition - value Unit |[Remarks
Min Max
Serial clock cycle time tscve — 8 tcver* — ns
SCl — SO delay time tstov — Internal shift -10 +50 ns
Valid SI - SCT tivsH — clock mode 50 — ns
SCT — Valid Sl hold time tsHix — 50 — ns
Serial clock “H” pulse width |  tsHsL — 4 tcyer* — 10 — ns
Serial clock “L” pulse width |  tsLsn — 4 tcyer* — 10 — ns
Scl — SO delay time tsLov — 0 50 ns
Valid SI — SCT tivsH — External shift 50 — ns
SCT - Valid Sl hold time | tswix — clock mode 50 — ns
Serial busy time teusy — — 6 tcver* ns
CS! — SC, SO delay time | tcizo — — 50 ns
CS! — SCinput mask time |  teist — — 3 tever* ns
SCT — SC, SO Hi-Z time | tcoz — — 50 — ns
* @ tever is a cycle time of peripheral system clock.
Internal shift clock mode
tscyc
s AR Y A W \_/
tsLov
so X T S S
S| ) (i X X
tivsH tSHIX
External shift clock mode
tcLzo tSLSH || tSHSL tBUSY tcHOZ
s AR N /|
tsLov
S0 X T SO S XD

SI X

tivsH

tSHIX

(O

tcLsL
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(20) Trigger Input Timing

(Ve =3.3V £ 0.3V, Vss =0V, Ta=-30 °C to +70 °C)

Value
Parameter Symbol |Pinname [Condition - Unit | Remarks
Min Max
Input pulse width trren ATG — 5 tever* — ns
trreL

* @ tever is a cycle time of peripheral system clock.

= \ S

tTRGH tTRGL

(11)Extrenal Interrupt Input Timing
(MVcce=3.3V+03V,Vss=0V, TAa=-30°C to+70 °C)

Value
Parameter Symbol | Pin name Condition - Unit | Remarks
Min Max
t 5 tever — ns *1
Input pulse width N INTO to INTS —
tinTwi 1.0 — us *2

*1: teveris a cycle time of peripheral system clock. Excluding the stop mode
*2: In Stop mode

tINTWL

INTX \ Vs Vs Z: Vius JYVIHS
|

y
|
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5. A/D Converter Block Electrical Characteristics
(Mcc=3.3V+0.3V,AVss=Vss=0V, TaA=-30°C to +70 °C)

) Value )
Parameter Symbol |Pin name - Unit | Remarks
Min Typ Max
Resolution — — — 10 10 BIT
Total error — — — — +4.0 LSB
Linearity error — — — — +3.5 LSB
Differential linearity error — — — — +2.0 LSB
- AVss AVss AVss
Zero transition voltage Vor |ANOto AN7| 15LSB | +05LSB | + 25LSB \%
" AVRH AVRH AVRH

Full-scale transition voltage Vest  [ANOto AN7| 55.SB | —15LSB | +05LSB \%
Conversion time — — 5.3 — — us
Analog input current YN ANO to AN7 — 0.1 10 UA
Analog input voltage Van | ANO to AN7 AVss — AVRH \%
Reference voltage — AVRH AVss — AVcc \%

la — 3.0 5.0 mA
Power supply current AVCC

laH — — 5.0 uA

| — 100 150 A
Reference voltage supply R AVRH u
current IRH - - 10 HA
Variation among channels — ANO to AN7 — — 4 LSB

Notes :  Relatively, the errors increase as |AVRH - AVss| value becomes smaller.
¢ Define an output impedance of external circuit analog input under the following conditions :
Output impedance of external circuit < 2 (kQ)
If an output impedance of external circuit is exceedingly high, sampling time for analog voltage may run
short.

DS07-16310-3E
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Analog input circuit model diagram

Cin = Approx 30 pF

Rin ; :

Analog MW — Comparator 0

input ! :

Approx. ' !

3.6 kQ | 5

+—+— — Comparator |—

AVRH oo b 5

Be switched on, v |

only while A/D - - |

conversion is z —+— ——{ Comparator :

performed. . :

= ; L
Note : Use the values shows as guides only.

AVSS/
AVRL
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6. A/D Converter Block Electrical Characteristics
¢ Resolution
Analog variations recognized by an A/D converter.
e Linearity error
Deviation of actual conversion characteristics from an ideal line, which is across zero-transition point (“00 0000
0000"«<— “00 0000 0001") and full-scale transition point (“11 1111 1110"«— “11 1111 1111")
o Differential linearity error
Deviation from ideal value of input voltage, which is required for changing output code by 1 LSB.
¢ Total error

Difference between actual value and ideal value. The error includes zero-transition error, full-scale transition
error, and linearity error.

Total error
3FF}
el Actual ; 15LSB’
characteristics —
1LSB (N—-1)+0.5LSB’
3FD ¢ ( < L -
5 N
© 004 0 g \A
=4 VNt
3 (Actual mea-
003} - suredvalue)
‘— Actual
002 - characteristics
Ideal characteristics
001
[ «—0.5LSB’
. AVRH
AVss Analog input
1LSB’ (Ideal value) =% V]

Vnt—{1LSB’x (N—1) +0.5LSB’}
1LSB’

Total error of digital output N =

Vnt : Transition voltage for digital output to change from (N+1) to N.

Vor' (Ideal value) =AVss + 0.5 LSB’ [V]
Vest' (Ideal value) =AVRH - 1.5 LSB’ [V]

(Continued)
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(Continued)
Linearity error Differential linearity error
3FF Actual conversion : Actual conversion
characteristics : characteristics
SFE} ™ N+1f ™
1LSB' (N-1)+V 5
3D | 1B )y vor} i Vest
(Actual Ideal -
5 measured 5 characteristics
i=3 value) j=3 N} :
> 5 :
o o
E 004 E
-g’ Vnr (Actual .‘DE’ Vest
003 measured value) N-1l : (Actual mea-
Actual conversion sured value)
002 characteristics - Wt (Acwal
Ideal characteristics ._measured value)
001 N_2 ‘ \Actual conversion
Vor (Actual measured value) characteristics
AVss Analog input AVRH AVss Analog input AVRH

Vnt—{1LSB'x (N—-1) + Vor}

Linearity error of digital output N = TLsE [LSB]
Differential linearity error of digital output N = —" I 1|_)STB_ VWb 1 [LsE]
VEst — Vor
1LSB=""1022 M

Vor : Transition voltage for digital output to change from 000+ to 001+.

Vest : Transition voltage for digital output to change from 3FEwx to 3FF.

44
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B FLASH MEMORY WRITE/ERASE CHARACTERISTICS

MB91129 Series
S

Value

Parameter Condition - Unit Remarks
Min Typ Max
Sector erase time . 1 15 s No.tilncludlng time fpr internal
writing before deletion.

Chip erase time Ta =425 °C, . 4 L S Not including time for internal

P Vece=3.3V writing before deletion.
Half byte (16 bit Not including system-level over-
width) writing time o 16 3600 U5 Thead time.
Write/erase cycle — — 10,000 — cycle
Data holding time — — 100,000 — h

DS07-16310-3E
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B EXAMPLE CHARACTERISTICS

46

» Power Supply Current

Power Supply Current vs.
Power Supply Voltage

fc = 25 MHz

2.7 3 3.3 3.6 3.9
vee (V)

Power Supply Current (sleeping)
vs. Power Supply Voltage
fc = 25 MHz

Iccs (mA)

2.7 3 3.3 3.6 3.9
vee (V)

Power Supply Current (stopping)
vs. Power Supply Voltage

fc =25 MHz

100

2.7 3 3.3 3.6 3.9
vee (V)

A/D Power Supply Current vs.
Power Supply Voltage

fc = 25 MHz

[y

NP ORPNWRUION®OO

1A (mA)

7 3 3.3 3.6 3.9
vee (V)

A/D Reference Power Supply Current
vs. Power Supply Voltage

fc =25 MHz

2.7 3 33 3.6 3.9
Vcee (V)

o)
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 Output Voltage

“H” Output Voltage vs. “L” Output Voltage vs.
Power Supply Voltage Power Supply Voltage
4 300
3.8
36 270
3.4 <
< >
32 E 240
5,2 g
> 28 S 210
2.6
2.4 180
2.2
2 150
2.7 3 33 3.6 3.9 2.7 3 3.3 3.6 3.9
Vcee (V) Vcee (V)
Pull-up resistance vs.
Power Supply Voltage
100
g
S
x
10
2.7 3 33 3.6 3.9
Vee (V)
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B ORDERING INFORMATION

Part number Package Remarks
MB91F127PMC 100-pin plastic LQFP
(FPT-100P-M20)
100-pin plastic LQFP
MB91F128PMC 00-pin plastic LQ

(FPT-100P-M20)
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B PACKAGE DIMENSIONS

100-pin plastic LQFP Lead pitch 0.50 mm
Package width 14.0 mm x 14.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65¢
(FPT-100P-M20) (Refeorgfme) P-LFQFP100-14x14-0.50
100-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M20) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.
16.00+0.20(.630+.008)SQ

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

@) ()
HAAHAAHAAHAAAAAHAAHAAMAAA
4O °
= e (1008(009)|
= = }B;aﬁs;f:A:[;ar:777777777771
= = | |
= = 15092 (059 %% |
= INDEX R | (Mounting height) 0.10:0.10 |
= OE Tl i
= =00 ‘ | o-g°k (Stand el |
A +0. |
L EEEEEEEEEEEEEEEE LR : | (Gzoeo0s |
| +
© ‘ ‘ ‘ 0.20+0.05 © 0.145:0.055 | (%g?l;%ég) |
o " (.008+.002) (0057+.0022)
Dimensions in mm (inches).
© 2005 -2008 FUJITSU MICROELECTRONICS LIMITED F1000315-¢-3-3 Note: The values in parentheses are reference values

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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B MAIN CHANGES IN THIS EDITION

Page Section Change Results
L L Changed the series name;
(MB91F127/F128 — MB91129 series)
4 48 49 L Changed the PACKAGE;
T (FPT-100P-M05 — FPT-100P-M20)
o5 B ELECTRICAL CHARACTERISTICS | Added new note (the note number: *5).
1. Absolute Maximum Ratings (Old note *5 — note *6)
B ELECTRICAL CHARACTERISTICS | Changed the "Parameter" column.
35 4. AC Characteristics WRO, 1 - WRO0, WR1
(6) Timeshared Bus Access
Read/Write Operations
B ELECTRICAL CHARACTERISTICS | Changed the "Parameter : setup time".
37  |4. AC Characteristics RCLK! — CLK{
(7) Ready Input Timing
B ELECTRICAL CHARACTERISTICS | Changed the "Parameter” column.
38 4. AC Characteristics Terminal — Signal
(8) Hold Timing
B ELECTRICAL CHARACTERISTICS | Changed the symbol of “Zero transition voltage”.
5.1 A/D Converter Block Electrical (Vot > Vor)
41 Characteristics Changed the items of “Zero transition voltage” and “Full scale
transition voltage”.
(Unit: mvV — V)
B ORDERING INFORMATION Changed the ORDERING INFORMATION name;
48 (MB91F127PFV — MB91F127PMC
MB91F128PFV — MB91F128PMC)

The vertical lines marked in the left side of the page show the changes.
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3347 Fax: +81-3-5322-3387
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

http://kr.fujitsu.com/fmk/

Specifications are subject to changiéhout notice. For further inforation please coatt each office.

All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult véitties representatisdefore ordering.
The information, such as degations of function and applicati circuit examples, in this docemt are presented solely ftwetpurpose
of reference to show examples of og@®ns and uses of FUJIDSMICROELECTRONICS device; FUJITSU MICROELECTRONIC
does not warrant proper operation of theick with respect to use based on such information. When you develop equipmeraritioy
the device based on such infation, you must assume any responsibility arising outf sise of the information.

FUJITSU MICROELECTRONICS assumes no lid for any damages whatsoever anigiout of the use of the information.

Any information in this document, includirgscriptions of function and schematic diagrams, shall not be construed asdftbragese
or exercise of any intellectual property right, such as patent right or copyriginty ather right of FUJITSU MICROELECTROES
or any third party or does FUJITSU MICROECTRONICS warrant non-infringemeof any third-party's intellectual property right
other right by using such information. BFIISU MICROELECTRONICS assumes no liability for any infringement of the intelle
property rights or other rights of third parties whichuld result from the use offormation cordiined herein.

The products described in this documentdesigned, developed and maratfaed as contemplatedrfgeneral use, including wibut
limitation, ordinary indusial use, general officese, personal use, and household lmseare not designed, developed arahofactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless ekiggnszlfety is secured, could have aosey effect to
the public, and could lead dirgcto death, personal injury, severe physitainage or other loss (i.e., nuclear reactiotrobm nuclear
facility, aircraft flight control, air traffic control, massatrsport control, medical lifeupport system, missile launch ¢l in weapon
system), or (2) for use requiring extrelyhigh reliability (i.e., submersiblrepeater and artificial satellite).

Please note that FUJITSU MICROELECTRONI®i8 not be liable against you and/or anyrthparty for any clans or damages angj
in connection with above-m#aned uses of the products.

Any semiconductor devices have an inhere@incle of failure. You mugirotect against injury, damage or loss from such falime
incorporating safety design measures into your facilityeandpment such as redundancy, firetection, and prevention of ecurrent
levels and other abnmial operating conditions.

Exportation/release of any produdesscribed in this docuemt may require necessary procedunesccordance with the regulations
the Foreign Exchange and Foreign Trade Cohwl of Japan and/or US export control laws.

The company names and brandnea herein are the trademarks or registered trademarks of their respective owners.
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