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32-bit RISC Microcontroller

CMOS

FR30 MB91101 Series
MB91101A

B DESCRIPTION

The MB91101 Series is a standard single-chip microcontroller constructed around the 32-bit RISC CPU
(FR* family) core with abundant I/O resources and bus control functions optimized for high-performance/
high-speed CPU processing for embedded controller applications. To support the vast memory space
accessed by the 32-bit CPU, the MB91101A Series normally operates in the external bus access mode and
executes instructions on the internal 1 Kbyte cache memory and 2 Kbytes RAM for enhanced performance.

The MB91101A Series is optimized for applications requiring high-performance CPU processing such as
navigation systems, high-performance FAXs and printer controllers.

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

B FEATURES

FR CPU

» 32-bit RISC, load/store architecture, 5-stage pipeline

» Operating clock frequency: Internal 50 MHz/external 25 MHz (PLL used at source oscillation 12.5 MHz)
* General purpose registers: 32 bits x 16

16-bit fixed length instructions (basic instructions), 1 instruction/1 cycle

* Memory to memory transfer, bit processing, barrel shifter processing: Optimized for embedded applications
Function entrance/exit instructions, multiple load/store instructions of register contents, instruction systems
supporting high level languages

Register interlock functions, efficient assembly language coding

Branch instructions with delay slots: Reduced overhead time in branch executions

(Continued)

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

http://edevice.fujitsu.com/micom/en-support/
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MB91101 Series

¢ Internal multiplier/supported at instruction level
Signed 32-bit multiplication: 5 cycles
Signed 16-bit multiplication: 3 cycles

* Interrupt (push PC and PS): 6 cycles, 16 priority levels

External bus interface
* Clock doubler: Internal 50 MHz, external bus 25 MHz operation
e 25-bit address bus (32 Mbytes memory space)
8/16-bit data bus
* Basic external bus cycle: 2 clock cycles
Chip select outputs for setting down to a minimum memory block size of 64 Kbytes: 6
* Interface supported for various memory technologies
DRAM interface (area 4 and 5)
» Automatic wait cycle insertion: Flexible setting, from 0 to 7 for each area
* Unused data/address pins can be configured as input/output ports.
e Little endian mode supported (Select 1 area from area 1 to 5)

DRAM interface

¢ 2 banks independent control (area 4 and 5)

* Normal mode (double CAS DRAM)/high-speed page mode (single CAS DRAM)/Hyper DRAM
* Basic bus cycle: Normally 5 cycles, 2-cycle access possible in high-speed page mode

* Programmable waveform: Automatic 1-cycle wait insertion to RAS and CAS cycles

DRAM refresh

CBR refresh (interval time configurable by 6-bit timer)

Self-refresh mode

e Supports 8/9/10/12-bit column address width

e 2CAS/AWE, 2WE/1CAS selective

Cache memory

¢ 1-Kbyte instruction cache memory

* 32 block/way, 4 entry(4 word)/block

* 2 way set associative

* Lock function: For specific program code to be resident in cashe memory

DMA controller (DMAC)

* 8 channels

» Transfer incident/external pins/internal resource interrupt requests

* Transfer sequence: Step transfer/block transfer/burst transfer/continuous transfer
» Transfer data length: 8 bits/16 bits/32 bits selective

* NMl/interrupt request enables temporary stop operation.

UART

¢ 3 independent channels

Full-duplex double buffer

Data length: 7 bits to 9 bits (non-parity), 6 bits to 8 bits (parity)

* Asynchronous (start-stop system), CLK-synchronized communication selective

Multi-processor mode

Internal 16-bit timer (U-TIMER) operating as a proprietary baud rate generator: Generates any given baud
rate

External clock can be used as a transfer clock.

* Error detection: Parity, frame, overrun

(Continued)
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(Continued)

10-bit A/D converter (successive approximation conversion type)

* 10-bit resolution, 4 channels

* Successive approximation type: Conversion time of 5.6 us at 25 MHz

* Internal sample and hold circuit

» Conversion mode: Single conversion/scanning conversion/repeated conversion/stop conversion selective
 Start: Software/external trigger/internal timer selective

16-bit reload timer
* 3 channels
* Internal clock: 2 clock cycle resolution, divide by 2/8/32 selective

Other interval timers

* 16-bit timer: 3 channels (U-TIMER)
e PWM timer: 4 channels

e Watchdog timer: 1 channel

Bit search module
First bit transition “1” or “0” from MSB can be detected in 1 cycle.

Interrupt controller

« External interrupt input: Non-maskable interrupt (NMI), normal interrupt x 4 (INTO to INT3)

* Internal interrupt incident: UART, DMA controller (DMAC), A/D converter, U-TIMER and delayed interrupt
module

* Priority levels of interrupts are programmable except for non-maskable interrupt (in 16 steps).

Others
* Reset cause: Power-on reset/hardware standby/watchdog timer/software reset/external reset
¢ Low-power consumption mode: Sleep mode/stop mode
* Clock control
Gear function: Operating clocks for CPU and peripherals are independently selective.
Gear clock can be selected from 1/1, 1/2, 1/4 and 1/8 (or 1/2, 1/4, 1/8 and 1/16).
However, operating frequency for peripherals is less than 25 MHz.
* Packages: LQFP-100 and QFP-100
* CMOS technology (0.35 um)
¢ Power supply voltage
5 V: CPU power supply 5.0 V £10% (internal regulator)
A/D power supply 2.7Vt0o3.6V
3 V: CPU power supply 2.7 V to 3.6 V (without internal regulator)
A/D power supply 2.7V 1t03.6V

DS07-16301-6E FUﬁTSU 3
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MB91101 Series

B PIN ASSIGNMENT

(Top view)
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MB91101 Series

(Continued)
(Top view)
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MB91101 Series
S

H PIN DESCRIPTION

Pin no. Circuit
Pin name Description
LQFP*' | QFP* type P
D16 to D23 Bit 16 to bit 23 of external data bus
25t032 | 2810 35 C i idth i
P20 to P27 Can be cqnflgured as /O ports when external data bus width is
set to 8-bit.
331039, | 36to 42, | D24 to D30, . .
41 44 D31 C Bit 24 to bit 31 of external data bus
42, 45, AOQO, . .
441058 | 471061 | A01to A15 F Bit 00 to bit 15 of external address bus
A16 to A21,
A22, Bit 16 to bit 23 of external address bus
59 to 64, | 62 to 67, A23
66, 69, F
P66, Can be configured as I/O ports when not used as address bus.
P67
A24 Bit 24 of external address bus
68 71 L | Can be configured as DMAC EOP output (ch. 0) when DMAC
EOPO ;
EOP output is enabled.
RDY External ready input
19 22 C Inputs “0” when bus cycle is being executed and not completed.
P80 Can be configured as a port when RDY is not used.
BGRNT External bus release acknowledge output
20 23 F Outputs “L” level when external bus is released.
P81 Can be configured as a port when BGRNT is not used.
BRQ External bus release request input
21 24 C Inputs “1” when release of external bus is required.
P82 Can be configured as a port when BRQ is not used.
22 25 RD L Read strobe output pin for external bus
Write strobe output pin for external bus
Relation between control signals and effective byte locations is
3 26 WRO L as follows:
16-bit bus width 8-bit bus width
D15 to D08 WRO WRO
D07 to DOO WR1 (/0 port enabled)
WR1 WRH1 is High-Z during resetting.
24 27 F | Attach an external pull-up resister when using at 16-bit bus
width.
P85 Can be configured as a port when WR1 is not used.

*1: FPT-100P-M20
*2: FPT-100P-M06
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MB91101 Series

Pin no. Circuit
Pin name Description
LQFP* QFP*2 type P
11 14 CSo L Chip select 0 output (“L” active)
10 13 CS1 e Chip select 1 output (“L” active)
PA1 Can be configured as a port when CS1 is not used.
9 10 CSs2 e Chip select 2 output (“L” active)
PA2 Can be configured as a port when CS2 is not used.
CS3 Chip select 3 output (“L” active)
PA3 Can be configured as a port when CS3 and EOP1 are not
8 11 F used.
EOP output pin for DMAC (ch. 1)
EOP1 This function is available when EOP output for DMAC is en-
abled.
. 10 Cs4 . Chip select 4 output (“L” active)
PA4 Can be configured as a port when CS4 is not used.
5 9 CS5 e Chip select 5 output (“L” active)
PA5 Can be configured as a port when CS5 is not used.
CLK System clock output
5 8 F Outputs clock signal of external bus operating frequency.
PA6 Can be configured as a port when CLK is not used.
RASO RAS output for DRAM bank 0
96 99 F Refer to the DRAM interface for details.
PBO Can be configured as a port when RASO is not used.
CSOL CASL output for DRAM bank 0
97 100 F Refer to the DRAM interface for details.
PB1 Can be configured as a port when CSOL is not used.
CSOH CASH output for DRAM bank 0
98 1 F Refer to the DRAM interface for details.
PB2 Can be configured as a port when CSOH is not used.
OWo WE output for DRAM bank 0 (“L” active)
99 2 F Refer to the DRAM interface for details.
PB3 Can be configured as a port when DWO is not used.
RAS1 RAS output for DRAM bank 1
Refer to the DRAM interface for details.
100 3 PB4 = Can be configured as a port when RAS1 and EOP2 are not
used.
EOP2 DMAC EOP output (ch. 2)
This function is available when DMAC EOP output is enabled.

*1: FPT-100P-M20
*2: FPT-100P-M06
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MB91101 Series

Pin no. Circuit
Pin name Description
LQFP*' | QFP*2 type P
csiL CASL output for DRAM bank 1
Refer to the DRAM interface for details.
PB5 Can be configured as a port when CS1L and DREQ?2 are not used.
1 4 F External transfer request input pin for DMA
DREQ2 This pin is used for input when external trigger is selected to cause
DMAC operation, and it is necessary to disable output for other
functions from this pin unless such output is made intentionally.
CS1H CASH output for DRAM bank 1
Refer to the DRAM interface for details.
> 5 PB6 E Can be configured as a port when CS1H and DACK2 are not used.
External transfer request acknowledge output pin for DMAC (ch. 2)
DACK2 This function is available when transfer request output for DMAC is
enabled.
W WE output for DRAM bank 1 (“L” active)
3 6 F Refer to the DRAM interface for details.
PB7 Can be configured as a port when DW1 is not used.
MDO to Mode pins 0 to 2
16t0 18 | 19to 21 G MCU basic operation mode is set by these pins.
MD2 . . .
Directly connect these pins with Vcc or Vss for use.
92 95 X0 A Clock (oscillator) input
91 94 X1 A Clock (oscillator) output
14 17 RST B | External reset input
13 16 HST H Hardware standby input (“L” active)
12 15 NMI H NMI (non-maskable interrupt pin) input (“L” active)
External interrupt request input pins
INTO, These pins are used for input during corresponding interrupt is en-
95, 98, INTH abled, and it is necessary to disable output for other functions from
94 97 F these pins unless such output is made intentionally.
IPDEE(; Can be configured as I/O ports when INTO, INT1 are not used.
External interrupt request input pin
INT2 This pin is used for input during corresponding interrupt is enabled,
and it is necessary to disable output for other functions from this pin
unless such output is made intentionally.
89 92 F :
SC1 Clock I/0 pin for UART1
Clock output is available when clock output of UART1 is enabled.
PE2 Can be configured as the 1/0 port when INT2 and SC1 are not used.

This function is available when UART1 clock output is disabled.

*1: FPT-100P-M20
*2: FPT-100P-M06
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MB91101 Series

Pin no. Pin | Circuit
Description
LQFP*! QFP*2 name type P
External interrupt request input pin
INT3 This pin is used for input during corresponding interrupt is enabled,
and it is necessary to disable output for other functions from this pin
unless such output is made intentionally.
88 91 F .
sco UART?2 clock 1/O pin
Clock output is available when UART2 clock output is enabled.
PE3 Can be configured as the I/0 port when INT3 and SC2 are not used.
This function is available when UART2 clock output is disabled.
External transfer request input pins for DMA
DREQO These pins are used for input when external trigger is selected to
’ cause DMAC operation, and it is necessary to disable output for
87 920 DREQ1 . . ; .
’ ' F other functions from these pins unless such output is made inten-
86 89 ;
tionally.
PE4, Can be configured as 1/O ports when DREQO, DREQ1 are not
PE5 used.
External transfer request acknowledge output pin for DMAC (ch. 0)
DACKO This function is available when transfer request output for DMAC is
enabled.
85 88 F - -
Can be configured as the 1/0 port when DACKO is not used.
PE6 This function is available when transfer request acknowledge out-
put for DMAC or DACKO output is disabled.
External transfer request acknowledge output pin for DMAC (ch. 1)
DACK1 This function is available when transfer request output for DMAC is
enabled.
84 87 F . :
Can be configured as the 1/0 port when DACK1 is not used.
PE7 This function is available when transfer request output for DMAC or
DACK1 output is disabled.
UARTO data input pin
This pin is used for input during UARTO is in input operation, and it
SI0 : : . o
is necessary to disable output for other functions from this pin un-
less such output is made intentionally.
76 79 F PWM timer external trigger input pin
This pin is used for input during PWM timer external trigger is in in-
TRGO . o .
put operation, and it is necessary to disable output for other func-
tions from this pin unless such output is made intentionally.
PFO Can be configured as the I/0O port when S10 and TRGO are not used.

*1: FPT-100P-M20
*2: FPT-100P-MO06
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MB91101 Series

Pin no.

LQFP*

QFp*

Pin
name

Circuit
type

Description

77

80

SO0

TRG1

PF1

UARTO data output pin
This function is available when UARTO data output is enabled.

PWM timer external trigger input pin
This function is available when serial data output of PF1, UARTO
are disabled.

Can be configured as the /O port when SO0 and TRG1 are not
used.

This function is available when serial data output of UARTO is dis-
abled.

78

81

SCO

OCPA3

PF2

UARTO clock I/0 pin
Clock output is available when UARTO clock output is enabled.

PWM timer output pin
This function is available when PWM timer output is enabled.

Can be configured as the /O port when SC0O and OCPAS are not
used.
This function is available when UARTO clock output is disabled.

79

82

SH

TRG2

PF3

UART1 data input pin

This pin is used for input during UART1 is in input operation, and it
is necessary to disable output for other functions from this pin un-
less such output is made intentionally.

PWM timer external trigger input pin

This pin is used for input during PWM timer external trigger is in in-
put operation, and it is necessary to disable output for other func-
tions from this pin unless such output is made intentionally.

Can be configured as the I/O port when SI1 and TRG2 are not used.

80

83

SO1

TRG3

PF4

UART1 data output pin
This function is available when UART1 data output is enabled.

PWM timer external trigger input pin
This function is available when PF4, UART1 data outputs are dis-
abled.

Can be configured as the I/O port when SO1 and TRGS3 are not
used.
This function is available when UART1 data output is disabled.

81

84

SI2

OCPA1

PF5

UART2 data input pin

This pin is used for input during UART2 is in input operation, and it
is necessary to disable output for other functions from this pin un-
less such output is made intentionally.

PWM timer output pin
This function is available when PWM timer output is enabled.

Can be configured as the I/O port when SI2 and OCPA1 are not
used.

*1: FPT-100P-M20
*2: FPT-100P-MO06
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MB91101 Series

(Continued)
Pin no. Circuit
Pin name Description
LQFP* | QFP* type P
SO2 UART2 data output pin
This function is available when UART2 data output is enabled.
OCPA2 PWM timer output pin
82 85 F This function is available when PWM timer output is enabled.
Can be configured as the 1/0 port when SO2 and OCPA2 are
PF6 not used.
This function is available when UART2 data output is disabled.
OCPAO PWM timer output pin
This function is available when PWM timer output is enabled.
Can be configured as the 1/O port when OCPAOQ and ATG are
PF7 not used.
83 86 E This function is available when PWM timer output is disabled.

External trigger input pin for A/D converter

This pin is used for input when external trigger is selected to

ATG cause A/D converter operation, and it is necessary to disable
output for other functions from this pin unless such output is

made intentionally.

72to75 | 751078 | ANO to AN3 D Analog input pins of A/D converter
69 72 AVcc — Power supply pin (Vcc) for A/D converter

Reference voltage input (high) for A/D converter
70 73 AVRH — Make sure to turn on and off this pin with potential of AVRH or
more applied to AVcc.

Power supply pin (Vss) for A/D converter and reference voltage
input pin (low)

71 74 AVss / AVRL —

5V power supply pin (Vcc) for digital circuit

43, 46, Veceh — Always two pins must be connected to the power supply (con-

93 96 nect to 3 V power supply when operating at 3 V).
Bypass capacitor pin for internal capacitor.

4 7 Vee3 — Also connect this pin to 3 V power supply when operating at
3V.

15, 18,

40, 43, o

65. 68, Vss — Earth level (Vss) for digital circuit

90 93

*1: FPT-100P-M20
*2: FPT-100P-M06

Note: In most of the above pins, I/0O ports and resource I/O are multiplexed, e.g. P82 and BRQ. In case of conflict
between output of I/O ports and resource |/O, priority is always given to the output of resource 1/O.
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MB91101 Series

lH DRAM CONTROL PIN

. Data bus 16-bit mode Data bus 8-bit mode
Pin name Remarks
2CAS/1WR mode 1CAS/2WR mode —
RASO Area 4 RAS Area 4 RAS Area 4 RAS “
Correspondence of “L”,
“H” to lower address 1
RAS1 Area 5 RAS Area 5 RAS Area 5 RAS bit (AO) in data bus 16-
csoL Area 4 CASL Area 4 CAS Area 4 CAS E’Ilt,,."jg,‘,’e
[R— “H”: “1 »
CSOH Area 4 CASH Area 4 WEL Area 4 CAS CASL:CAS which A0
corresponds to “0” area
CS1L Area 5 CASL Area 5 CAS Area 5 CAS CASH:CAS which A0
— corresponds to “1” area
CS1H Area 5 CASH Area 5 WEL Area 5 CAS WEL: WE which A0 cor-
— e e e responds to “0” area
DWO Area 4 WE Area 4 WEH Area 4 WE WEH-WE which A0 cor-
DWA1 Area 5 WE Area 5 WEH Area 5 WE responds to *1” area
o
12 FU][TSU DS07-16301-6E
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H 1/0 CIRCUIT TYPE

MB91101 Series

Type Circuit Remarks
¢ Oscillation feedback resistance 1 MQ
X1 approx.
S Clock input With standby control
A X0
Standby control signal
* CMOS level Hysteresis input
Without standby control
With pull-up resistance
B gl
Digital input
e CMOS level /0
With standby control
P-ch _|—— Digital output
c R N-ch ] Digital output
:>O-> Digital input
—
Standby control signal
* Analog input
P-ch ] —— Digital output
D
R N-ch__||—— Digital output
Analog input
(Continued)
e8]
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MB91101 Series

(Continued)
Type Circuit Remarks
* CMOS level output
* CMOS level Hysteresis input
P-ch _J—— Digital output With standby control
. R N-ch | Digital output
E}D* Digital input
—
Standby control signal
¢ CMOS level input
Without standby control
P-ch |—T
G R N-ch |_,7|7
Digital input
¢ CMOS level Hysteresis input
Without standby control
P-ch I—T
H R N-ch |—,7|7
Digital input
e CMOS level output
P-ch | —— Digital output
L
N-ch _J}—— Digital output
fes)
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MB91101 Series

B HANDLING DEVICES
1. Preventing Latchup

In CMOS ICs, applying voltage higher than Vcc or lower than Vss to input/output pin or applying voltage over
rating across Vcc and Vss may cause latchup.

This phenomenon rapidly increases the power supply current, which may result in thermal breakdown of the
device. Make sure to prevent the voltage from exceeding the maximum rating.

Take care that the analog power supply (AVcc, AVRH) and the analog input do not exceed the digital power
supply (Vec) when the analog power supply turned on or off.

2. Treatment of Unused Pins

Unused pins left open may cause malfunctions. Make sure to connect them to pull-up or pull-down resistors.
3. External Reset Input

It takes at least 5 machine cycle to input “L” level to the RST pin and to ensure inner reset operation properly.
4. Remarks for External Clock Operation

When external clock is selected, supply it to X0 pin generally, and simultaneously the opposite phase clock
to X0 must be supplied to X1 pin. However, in this case the stop mode must not be used (because X1 pin
stops at “H” output in stop mode).

And it can be used to supply only to X0 pin with 5 V power supply at 12.5 MHz and less than.

¢ Using an external clock

o X0
L%m

Using an external clock (normal)
Note: Stop mode (oscillation stop mode) can not be used.

MB91101 Series

{>o X0

Open X1

MB91101 Series

Using an external clock (can be used at 12.5 MHz and less than.)
(5 V power supply only)

DS07-16301-6E FUﬁTSU 15
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MB91101 Series

5.

Power Supply Pins

When there are several Vcc and Vss pins, each of them is equipotentially connected to its counterpart inside
of the device, minimizing the risk of malfunctions such as latch up. To further reduce the risk of malfunctions,
to prevent EMI radiation, to prevent strobe signal malfunction resulting from creeping-up of ground level and
to observe the total output current standard, connect all Vcc and Vss pins to the power supply or GND.

It is preferred to connect Vcc and Vss of the MB91101 Series to power supply with minimal impedance
possible.

It is also recommended to connect a ceramic capacitor as a bypass capacitor of about 0.1 uF between Vcc
and Vss at a position as close as possible to the MB91101 Series.

The MB91101 Series has an internal regulator. When using with 5 V power supply, supply 5 V to Vccb pin
and make sure to connect about 0.1 puF bypass capacitor to Vcc3 pin for regulator. And another 3 V power
supply is needed for the A/D convertor. When using with 3 V power supply, connect both Vec5 pin and Vec3
pin to the 3 V power supply.

Connecting to a power supply

[Using with 5 V power supply] [Using with 3 V power supply]

3V
5V Vech Vce3 Voes Vo3
3V AVcec
AVRH AVcc
AVss é‘f:} AVRH
T T Vss T _|_ AVss
GND —e - GND —# ves

16

Crystal Oscillator Circuit

Noises around X0 and X1 pins may cause the malfunction of the MB91101 Series. In designing the PC
board, layout X0 and X1 pins, crystal oscillator (or ceramic oscillator) and bypass capacitor for grounding
as close as possible.
It is strongly recommended to design PC board so that X1 and X0 pins are surrounded by grounding area
for stable operation.

Turning-on Sequence of A/D Converter Power Supply and Analog Input

Make sure to turn on the digital power supply (Vcc) before turning on the A/D converter (AVcc, AVRH) and
applying voltage to analog input (ANO to AN3).

Make sure to turn off digital power supply after power supply to A/D converters and analog inputs have been
switched off. (There are no such limitations in turning on power supplies. Analog and digital power supplies
may be turned on simultaneously.) Make sure that AVRH never exceeds AVcc when turning on/off power
supplies.

Fluctuation of Power Supply Voltage

Warranty range for normal operation against fluctuation of power supply voltage Vcc is as given in rating.
However, sudden fluctuation of power supply voltage within the warranty range may cause malfunctions. It
is recommended to make every effort to stabilize the power supply voltage to IC. It is also recommended
that by controlling power supply as a reference of stabilizing, Vce ripple fluctuation (P-P value) at the com-
mercial frequency (50 Hz to

60 Hz) should be less than 10% of the standard Vcc value and the transient regulation should be less than
0.1 V/ms at instantaneous deviation like turning off the power supply.

Mode Setting Pins (MDO to MD2)

Connect mode setting pins (MDO to MD2) directly to Vcc or Vss.
Arrange each mode setting pin and Vcc or Vss patterns on the printed circuit board as close as possible and
make the impedance between them minimal to prevent mistaken entrance to the test mode caused by noises.

o)
FUJITSU
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MB91101 Series

10. Internal DC Regulator

Internal DC regulator stops in stop mode. When the regulator stops owing to the increase of inner leakage
current (ICCH) in stop mode, malfunction caused by noise or any troubles about power supply in normal
operation, the internal 3 V power supply voltage may decrease less than the warranty range for normal
operation. So when using the internal regulator and stop mode with 5 V power supply, never fail to support
externally so that 3 V power supply voltage might not decrease. However, even in such a case, the internal
regulator can be restarted by inputting the reset procedure. (In this case, set the reset to “L” level within the
oscillation stabilizing waiting time.)

¢ Using STOP mode with 5 V power supply

5V +
Veed 3.6 kQ
Vee3
0.1 pF 6.8 kQ
Ves approx.

T

11. Pin Condition at Turning on the Power Supply

The pin condition at turning on the power supply is unstable. The circuit starts being initialized after turning
on the power supply and then starting oscillation and then the operation of the internal regulator becomes
stable. So it takes about 42 ms for the pin to be initialized from the oscillation starting at the source oscillation
12.5 MHz. Take care that the pin condition may be output condition at initial unstable condition.

(With the MB91101A, however, initalization can be achieved in less than about 42 ms after turning on the
internal power supply by maintaining the RST pin at "L" level.)

12. Source Oscillation Input at Turning on the Power Supply

At turning on the power supply, never fail to input the clock before cancellation of the oscillation stabilizing
waiting.

13. Hardware Stand-by at Turning on the Power Supply
When turning on the power supply with the HST pin being set to “L” level, the hardware does not stand by.

However the HST pin becomes available after the reset cancellation, the HST pin must once be back to “H”
level.

14. Power on Reset

Make sure to make power on reset at turning on the power supply or returning on the power supply when
the power supply voltage is below the warranty range for normal operation.

15. Notes on during operation of PLL clock mode

If the PLL clock mode is selected, the microcontroller attempt to be working with the self oscillating circuit
evevn when there is no external oscillator or external clock input is stopped. Performance of this operation,
however, cannot be guaranteed.

16. Watchdog timer function

The watchdog timer supported by the FR family monitors the program that performs the reset delay operation
for a specified time. If the program hangs up and the reset delay operation is not performed, the watchdog
timer resets the CPU. Therefore, once the watchdog timer is enabled, operation continues until the CPU is
reset.

As an exception, a reset delay automatically occurs if the CPU stops program execution.

DS07-16301-6E FUﬁTSU 17
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MB91101 Series

B BLOCK DIAGRAM

RAM (2 Kbytes)

Bit search module

DREQO to —=»

DMA controller (DMAC)
(8 ch.)

DREQ2 3
DACKO to  —=—
DACK2 3
EOPOto —~—=—
EOP2

FR CPU
m
=
o)
—_ ©
[)] A
) z
2 2
[9V]
) L
(2]
>
2
o

Instruction cache (1 Kbyte)

Bus converter
(Harvard«>Princeton)

—

Bus converter (32 bits<>16 bits)

X0 —————
X1

RST
HST

NMI

AVce

ATG

INTO to INT3 —=

B — e

ANO to AN3 9‘}&»

—_—

AVss/AVRL ——|

AVRH ——

Clock control unit
(Watchdog timer)

Interrupt control unit

10-bit A/D converter
(4 ch.)

—_—

Reload timer (3 ch.)

R-bus (16 bits)

Other pins

MDO to MD2, P20 to P27, P60 to P67,

P80 to P82, P85, PA1 to PA6,

PBO to PB7, PEO to PE7, PFO to PF7,

Vce3, Veceb, Vss

L . D16 to D31
=2 . A00 to A24
——~RD
2 . WRO, WR1
.« RDY
—— CLK
——=— CS0 to CS5
-~ BRQ
—— BGRNT

- RASO
- RAST
—— CSoL
——— CSOH
—— CsiL
—— CS1H
—= DW0
——— DW1

Bus controller
@
a
(9]
2
3
2
(@]
—| DRAM controller
Port 0 to port B
UART (3 ch.)

(Baud rate timer)

3 Si0toSI2
3 . 50010 SO2
«— » SCOto SC2

PWM timer (4 ch.)

—=— OCPAO to OCPA3
~—%— TRGO to TRG3

Note: Pins are display for functions (Actually some pins are multiplexer).
When using REALQOS, time control should be done by using external interrupt or inner timer.
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B CPU CORE
1. Memory Space

The FR family has a logical address space of 4 Gbytes (2% addesses) and the CPU linearly accesses the

memory space.

MB91101 Series

¢ Memory space

Address
0000 0000+

0000 0400w

0000 0800w

0000 1000w

0000 1800+

0001 0000w

FFFF FFFFx

External ROM/external bus mode

I/O area

1/O area

Access inhibited

Embedded RAM

Access inhibited

External area

} Direct addressing area

See “B I/O MAP”

¢ Direct addressing area

The following areas on the memory space are assigned to direct addressing area for I/O. In these areas,

an address can be specified in a direct operand of a code.

Direct areas consists of the following areas dependent on accessible data sizes.

Byte data access:

000+ to OFFH

Half word data access: 000+ to 1FFH

Word data access:

DS07-16301-6E
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MB91101 Series

2. Registers

The FR family has two types of registers; dedicated registers embedded on the CPU and general-purpose
registers on memory.

¢ Dedicated registers

Program counter (PC): 32-bit length, indicates the location of the instruction to be executed.

Program status (PS): 32-bit length, register for storing register pointer or condition codes

Table base register (TBR): Holds top address of vector table used in EIT (Exceptional/Interrupt/Trap)
processing.

Return pointer (RP): Holds address to resume operation after returning from a subroutine.

System stack pointer (SSP): Indicates system stack space.
User's stack pointer (USP): Indicates user’s stack space.
Multiplication/division result register (MDH/MDL): 32-bit length, register for multiplication/division

.~ 32 bits ————»] Initial value

| PC | Program counter XXXX XXXX+  Indeterminate

| PS ‘ Program status

| TBR | Table base register 000F FCOO-

| RP ‘ Return pointer XXXX XXXXu  Indeterminate

| SSP ‘ System stack pointer 0000 0000

| USP ‘ User’s stack pointer XXXX XXXXH Indeterminate
MDH Multiplication/division result XXXX XXXXu  Indeterminate
MDL register XXXX XXXXu  Indeterminate

¢ Program status (PS)

The PS register is for holding program status and consists of a condition code register (CCR), a system
condition code register (SCR) and an interrupt level mask register (ILM).

31to21 20 19 18 17 16 15to11 10 9 8 7 6 5 4 3 2 1 0

PS — |ILM4]|ILM3|ILM2|ILM1|ILMO] — [ D1 | DO T — | — S N z \% C
ILM SCR CCR
o)
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MB91101 Series
S

* Condition code register (CCR)

S-flag: Specifies a stack pointer used as R15.
I-flag: Controls user interrupt request enable/disable.
N-flag: Indicates sign bit when division result is assumed to be in the 2’s complement format.
Z-flag: Indicates whether or not the result of division was “0”.
V-flag: Assumes the operand used in calculation in the 2’s complement format and indicates whether or
not overflow has occurred.
C-flag: Indicates if a carry or borrow from the MSB has occurred.
» System condition code register (SCR)

T-flag: Specifies whether or not to enable step trace trap.
* Interrupt level mask register (ILM)

ILM4 to ILMO: Register for holding interrupt level mask value. The value held by this register is used as a
level mask. When an interrupt request issued to the CPU is higher than the level held by
ILM, the interrupt request is accepted.

ILM4 ILM3 ILM2 ILM1 ILMO Interrupt level | High-low
0 0 0 0 0 0 High
0 \ 1 \ 0 \ 0 \ 0 15
1 \ 1 \ 1 \ 1 \ 1 31 Low
(e8]
DS07-16301-6E FU]ITSU 21
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MB91101 Series

B GENERAL-PURPOSE REGISTERS

RO to R15 are general-purpose registers embedded on the CPU. These registers functions as an accumulator

and a memory access pointer (field for indicating address).

* Register bank structure

RO
R1

R12
R13
R14
R15

A

32 bits

AC (accumulator)

FP (frame pointer)

SP (stack pointer)

Initial value

XXXX  XXXXH

XXXX XXXXH
0000 0000«

Of the above 16 registers, following registers have special functions. To support the special functions, part
of the instruction set has been sophisticated to have enhanced functions.

R13: Virtual accumulator (AC)

R14: Frame pointer (FP)
R15: Stack pointer (SP)

Upon reset, values in RO to R14 are not fixed. Value in R15 is initialized to be 0000 0000+ (SSP value).

22
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B SETTING MODE

MB91101 Series
S

1. Pin
* Mode setting pins and modes
0 0 0 External vector mode 0 External 8 bits External ROM/external
0 0 1 | External vector mode 1 External 16 bits bus mode
0 1 0 — — — Inhibited
0 1 1 Internal vector mode Internal (Mode register) | Single-chip mode*
1 — — — — — Inhibited
*: The MB91101 Series does not support single-chip mode.
2. Registers
* Mode setting registers (MODR) and modes
Address Initial value Access
0000 07FF M1 | MO * * * * « | XXXX XXXXs w
-
T Bus mode setting bits
W :Write only

X :Indeterminate
* :Always write “0” except for M1 and MO.

* Bus mode setting bits and functions

M1 MO Functions Remarks
0 0 Single-chip mode

0 1 Internal ROM/external bus mode

1 0 External ROM/external bus mode

1 1 — Inhibited

Note: Because of not having internal ROM, the MB91101 Series allows “108” setting value only.

DS07-16301-6E
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MB91101 Series

H /0 MAP
Address | Abbreviation Register name Read/write Initial value
0000~ (Reserved)
0001+ |PDR2 Port 2 data register R/W XXXXXXXXe
0002+
to (Reserved)
0004+
0005+ |PDR6 Port 6 data register R/W XXXXXXXXe
0006+
00071 (Reserved)
0008+ |PDRB Port B data register R/W XXXXXXXXe
0009+ |PDRA Port A data register R/W _ XXXXXX _s
000AH (Reserved)
000B+ | PDR8 Port 8 data register R/W __X__XXXs
000CH
to (Reserved)
0011n
0012+ |PDRE Port E data register R/W XXXXXXXXe
0013+ |PDRF Port F data register R/W XXXXXXXXe
0014n
to (Reserved)
001Bw
001Cx | SSRO Serial status register 0 R/W 00001_00e
001Dx | SIDRO/SODRO | Serial input register 0/serial output register 0 R/W XXXXXXXXe
001Ex | SCRO Serial control register 0 R/W 00000100e
001F+ | SMRO Serial mode register 0 R/W 00__0_00s
0020+ | SSR1 Serial status register 1 R/W 00001_00e
0021+ | SIDR1/SODR1 | Serial input register 1/serial output register 1 R/W XXXXXXXXe
0022+ | SCR1 Serial control register 1 R/W 00000100e
0023+ | SMR2 Serial mode register 1 R/W 00__0_00s
0024+ | SSR2 Serial status register 2 R/W 00001_00e
0025+ | SIDR2/SODR2 | Serial input register 2/serial output register 2 R/W XXXXXXXXe
00261 | SCR2 Serial control register 2 R/W 00000100e
0027+ | SMR2 Serial mode register 2 R/W 00__0_00s
(Continued)
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MB91101 Series

Address | Abbreviation Register name Read/write Initial value
0028+ XXXXXXXXs
TMRLRO 16-bit reload register ch. 0 w
0029+ XXXXXXXXs
002AH XXXXXXXXs
TMRO 16-bit timer register ch. 0 R
002BH XXXXXXXXe
002CH
(Reserved)
002D+
002EH -bi i i __0000s
TMCSRO 16-bit reload timer control status register RIW
002FH ch.0 000000008
0030+ XXXXXXXXe
TMRLR1 16-bit reload register ch. 1 w
0031H XXXXXXXXe
0032H XXXXXXXXe
TMR1 16-bit timer register ch. 1 R
0033H XXXXXXXXe
0034+
(Reserved)
0035+
0036H -bi i i __0000s
TMCSR1 16-bit reload timer control status register RIW
0037+ ch. 1 000000008
0038n | | XXs
ADCR A/D converter data register R
0039+ XXXXXXXXe
003AH 000000008
ADCS A/D converter control status register R/W
003BH 000000008
003CH XXXXXXXXe
TMRLR2 16-bit reload register ch. 2 w
003D XXXXXXXXe
003EH XXXXXXXXe
TMR2 16-bit timer register ch. 2 R
003FH XXXXXXXXe
0040+
(Reserved)
0041n
0042+ -bi i i __0000s
TMCSR2 16-bit reload timer control status register RIW
0043+ ch. 2 000000008
0044+
to (Reserved)
0077w
(Continued)
o)
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MB91101 Series

Address | Abbreviation Register name Read/write Initial value
0078H 000000008
UTIMO/UTIMRO | U-TIMER register ch. O/reload register ch. 0 R/W
0079H 000000008
007 A+ (Reserved)
007Bx | UTIMCO U-TIMER control register ch. 0 R/W 0__00001s
007CH 000000008
UTIM1/UTIMR1 | U-TIMER register ch. 1/reload register ch. 1 R/W
007Dn 000000008
007Ew (Reserved)
007F+ | UTIMCAH U-TIMER control register ch. 1 R/W 0__00001s
0080+ 000000008
UTIM2/UTIMR2 | U-TIMER register ch. 2/reload register ch. 2 R/W
0081H 000000008
0082+ (Reserved)
0083+ | UTIMC2 U-TIMER control register ch. 2 R/W 0__00001s
0084+
to (Reserved)
0093H
0094+ | EIRR External interrupt cause register R/W 00000000s
0095+ |ENIR Interrupt enable register R/W 00000000s
0096+
to (Reserved)
0098H
0099+ | ELVR Ea):ternal interrupt request level setting regis- RIW 000000008
009AH
to (Reserved)
00D1H
00D2+ | DDRE Port E data direction register w 00000000s
00D3+ | DDRF Port F data direction register w 000000008
00D4+
to (Reserved)
00DBH
00DCH 001100108
GCN1 General control register 1 R/W
00DDw 000100008
OODEw (Reserved)
OODFH | GCN2 General control register 2 R/W 00000000s
(Continued)
o)
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Address | Abbreviation Register name Read/write Initial value
0OEOH 11111111s
PTMRO Ch. 0 timer register R
00E1H 11111111s
00E2+ XXXXXXXXs
PCSRO Ch. 0 cycle setting register w
00E3H XXXXXXXXe
00E4+ XXXXXXXXe
PDUTO Ch. 0 duty setting register W
00E5H XXXXXXXXe
00E6+ | PCNHO Ch. 0 control status register H R/W 0000000_s
00E7+ | PCNLO Ch. 0 control status register L R/W 00000000s
0OES8H 11111111s
PTMR1 Ch. 1 timer register R
00E9H 11111111s
00EAH XXXXXXXXe
PCSR1 Ch. 1 cycle setting register w
00EBH XXXXXXXXe
00ECH XXXXXXXXe
PDUT1 Ch. 1 duty setting register w
OOEDH XXXXXXXXe
0OEE+ |PCNH1 Ch. 1 control status register H R/W 0000000_s
00EF+ | PCNLA Ch. 1 control status register L R/W 00000000s
0OFOH 11111111s
PTMR2 Ch. 2 timer register R
00F1H 11111111s
00F2+ XXXXXXXXe
PCSR2 Ch. 2 cycle setting register W
00F 3+ XXXXXXXXe
00F4+ XXXXXXXXe
PDUT2 Ch. 2 duty setting register W
00F5H XXXXXXXXe
00F6H | PCNH2 Ch. 2 control status register H R/W 0000000_s
00F7x+ | PCNL2 Ch. 2 control status register L R/W 00000000s
00F8H 11111111s
PTMR3 Ch. 3 timer register R
00F9H 11111111s
O00F A~ XXXXXXXXe
PCSR3 Ch. 3 cycle setting register w
00FBH XXXXXXXXe
00FCH XXXXXXXXe
PDUT3 Ch. 3 duty setting register W
OO0FD+ XXXXXXXXe
OOFEx | PCNHS3 Ch. 3 control status register H R/W 0000000_s
00FF+ | PCNL3 Ch. 3 control status register L R/W 00000000s
(Continued)
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MB91101 Series

Address | Abbreviation Register name Read/write Initial value
0100+
to (Reserved)
01FFw
0200+ XXXXXXXXe
0201H XXXXXXXXe
DPDP DMAC parameter descriptor pointer R/W
0202+ XXXXXXXXe
0203H X0000000s
0204+ 000000008
0205+ 000000008
DACSR DMAC control status register R/W
0206+ 000000008
0207+ 000000008
0208+ XXXXXXXXe
0209+ XXXX 00008
DATCR DMAC pin control register R/W
020AH XXXX 00008
020BH XXXX 00008
020CH
to (Reserved)
03E3H
03E4w | B
O3ESH | B
ICHCR Instruction cache control register R/W
O3E6GH | | B
03E7H __000000s
03E8H
to (Reserved)
O03EFH
03FO0H XXXXXXXXe
03F1H XXXXXXXXe
BSDO Bit search module 0-detection data register w
03F2+ XXXXXXXXe
03F3x XXXXXXXXe
03F4+ XXXXXXXXe
03F5+H XXXXXXXXe
BSD1 Bit search module 1-detection data register R/W
03F6H XXXXXXXXe
03F7x XXXXXXXXe
(Continued)
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Address | Abbreviation Register name Read/write Initial value
03F8 XXXXXXXXs
03F9n BSDC Bit search module transition-detection data W XXXXXXXXs
03FAw register XXXXXXXXs
03FBH XXXXXXXXs
03FCH XXXXXXXXs
03FDn XXXXXXXXs
03FEn BSRR Bit search module detection result register R SOOOOKXXe
03FFH XXXXXXXXs
0400+ |ICROO Interrupt control register O R/W ___11111s
0401x | ICRO1 Interrupt control register 1 R/W ___11111s
0402+ | ICRO2 Interrupt control register 2 R/W ___11111s
0403+ | ICRO3 Interrupt control register 3 R/W ___11111s
0404+ | ICR0O4 Interrupt control register 4 R/W ___11111s
0405+ | ICRO5 Interrupt control register 5 R/W ___11111s
0406+ | ICRO6 Interrupt control register 6 R/W ___11111s
0407+ | ICRO7 Interrupt control register 7 R/W ___11111s
0408+ |ICRO8 Interrupt control register 8 R/W ___11111s
0409+ |ICRO09 Interrupt control register 9 R/W ___11111s
040Ax |ICR10 Interrupt control register 10 R/W ___ 111118
040B: | ICR11 Interrupt control register 11 R/W ___ 111118
040CH |ICR12 Interrupt control register 12 R/W ___ 111118
040D+ |ICR13 Interrupt control register 13 R/W ___ 111118
040Ex |ICR14 Interrupt control register 14 R/W ___ 111118
040F+ |ICR15 Interrupt control register 15 R/W ___ 111118
04101 |ICR16 Interrupt control register 16 R/W ___ 111118
04111 |ICR17 Interrupt control register 17 R/W ___ 111118
0412+ |ICR18 Interrupt control register 18 R/W ___ 111118
04131 |ICR19 Interrupt control register 19 R/W ___ 111118
0414n1 | ICR20 Interrupt control register 20 R/W ___ 111118
0415+ | ICR21 Interrupt control register 21 R/W ___ 111118
0416n |ICR22 Interrupt control register 22 R/W ___ 111118

(Continued)
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MB91101 Series

Address | Abbreviation Register name Read/write Initial value
04171 | ICR23 Interrupt control register 23 R/W __11111s
0418+ |ICR24 Interrupt control register 24 R/W ___11111s
0419+ |ICR25 Interrupt control register 25 R/W ___11111s
041A1 | ICR26 Interrupt control register 26 R/W ___11111s
041Bn | ICR27 Interrupt control register 27 R/W ___11111s
041Cx | ICR28 Interrupt control register 28 R/W ___11111s
041Dn | ICR29 Interrupt control register 29 R/W ___11111s
041Ex |ICR30 Interrupt control register 30 R/W ___11111s
041Fn | ICR31 Interrupt control register 31 R/W ___11111s
042F+ | ICR47 Interrupt control register 47 R/W ___11111s
0430+ |DICR Delayed interrupt control register rRW | ___ Os
04311 | HRCL :gg request cancel request level setting reg- RIW 1111 1s
04324

to (Reserved)
047FH
0480« |RSRRWTCR | Hesetcause register/ . RIW 1 XXXX _ 0 0s
watchdog peripheral control register
0481+ | STCR Standby control register R/W 000111__s
0482+ | PDRR DMA controller request squelch register R/W ____0000s
04831 | CTBR Timebase timer clear register w XXXXXXXXs
0484+ |GCR Gear control register R/W 110011 _1s
0485+ | WPR Watchdog reset occurrence postpone register w XXXXXXXXs
0486+
(Reserved)
0487
0488+ |PCTR PLL control register R/W 00__0___s
0489+
to (Reserved)
0600+
0601+ |DDR2 Port 2 data direction register w 000000008
0602+
to (Reserved)
0604+
0605+ | DDR6 Port 6 data direction register w 00000000s
0606H
(Reserved)
0607+
(Continued)
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MB91101 Series

Address | Abbreviation Register name Read/write Initial value
0608+ | DDRB Port B data direction register w 00000000s
0609+ |DDRA Port A data direction register w _000000_s
060A+ (Reserved)
060B+ | DDR8 Port 8 data direction register w _0__000e
060CH 000000008
ASR1 Area select register 1 w

060D+ 000000018

060EH 000000008
AMR1 Area mask register 1 w

060FH 000000008

0610H 000000008
ASR2 Area select register 2 w

0611H 000000108

0612+ 000000008
AMR2 Area mask register 2 w

0613H 000000008

0614+ 000000008
ASR3 Area select register 3 w

0615H 000000118

0616H 000000008
AMRS3 Area mask register 3 w

0617w 000000008

0618H 000000008
ASR4 Area select register 4 w

0619H 000001008

061AH 000000008
AMR4 Area mask register 4 w

061BH 000000008

061CH 000000008
ASR5 Area select register 5 w

061D+ 000001018

061EH 000000008
AMR5 Area mask register 5 w

061FH 000000008

0620+ | AMDO Area mode register 0 R/W __00111se

06211 | AMD1 Area mode register 1 R/W 0__00000s

0622+ | AMD32 Area mode register 32 R/W 00000000s

0623+ | AMD4 Area mode register 4 R/W 0__00000s

06241 | AMDS5 Area mode register 5 R/W 0__00000s

0625+ | DSCR DRAM signal control register w 00000000s

0626H _ _ XXXXXXs
RFCR Refresh control register R/W

0627w 00___000s

(Continued)
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MB91101 Series

(Continued)
Address | Abbreviation Register name Read/write Initial value
0628+ __1100s
EPCRO External pin control register 0 w
0629+ _1111111s
062AH (Reserved)
062B: | EPCR1 External pin control register 1 w 111111118
062CH 00000000s
DMCR4 DRAM control register 4 R/W
062D+ 0000000 _s
062EH 00000000s
DMCR5 DRAM control register 5 R/W
062FH 0000000 _s
0630+
to (Reserved)
07FDw
07FEn | LER Little endian register w 000s
07FF+ | MODR Mode register w XXXXXXXXs
Note : Do not use (reserved).
foe)
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MB91101 Series

B INTERRUPT CAUSES, INTERRUPT VECTORS
AND INTERRUPT CONTROL REGISTER ALLOCATIONS

Interrupt number Interrupt level TBR default
Interrupt causes - . :
Decimal | Hexadecimal | Register Offset address
Reset 0 00 — 3FCH 000FFFFCH
System reserved 1 01 — 3F8H OOOFFFF8H
System reserved 2 02 — 3F4+ O00OOFFFF4H
System reserved 3 03 — 3FOH 000OFFFFOH
System reserved 4 04 — 3ECH 00OFFFECH
System reserved 5 05 — 3E8H OOOFFFES8H
System reserved 6 06 — 3E4+ O00OFFFE4+
System reserved 7 07 — 3EOH 00OFFFEOH
System reserved 8 08 — 3DCH OOOFFFDCH
System reserved 9 09 — 3D8H 000FFFD8+
System reserved 10 0A — 3D4n 000FFFD4+
System reserved 11 0B — 3D0H O0OFFFDOH
System reserved 12 oC — 3CCn 000FFFCChH
System reserved 13 oD — 3C8n 000OFFFC8H
Exception for undefined instruction 14 OE — 3C4n 000FFFC4+
NMI request 15 OF F+ fixed 3C0H O0OFFFCO~
External interrupt 0 16 10 ICROO 3BCH 000FFFBCH
External interrupt 1 17 11 ICRO1 3B8H OOOFFFB8H
External interrupt 2 18 12 ICRO2 3B4+ O00OFFFB4+
External interrupt 3 19 13 ICRO3 3B0+ OOOFFFBOH
UARTO receive complete 20 14 ICR0O4 3ACH 00OFFFACH
UART1 receive complete 21 15 ICRO5 3A8H OOOFFFA8H
UART2 receive complete 22 16 ICRO6 3A4+ OO0OFFFA4+
UARTO transmit complete 23 17 ICRO7 3A0H OOOFFFAOH
UART1 transmit complete 24 18 ICR0O8 39CH 000FFF9CH
UART?2 transmit complete 25 19 ICR09 398+ 0O0FFF98+
DMACO (complete, error) 26 1A ICR10 394+ O00FFF94+
DMAC1 (complete, error) 27 1B ICR11 390H 000FFF90H
DMAC2 (complete, error) 28 1C ICR12 38CH 000FFF8CH
DMACS3 (complete, error) 29 1D ICR13 388H OOOFFF881
DMACA4 (complete, error) 30 1E ICR14 384+ 000FFF84+
DMACS (complete, error) 31 1F ICR15 380+ OO0OFFF80H
(Continued)
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MB91101 Series

Interrupt causes Irlterrupt numbe.r .Interrupt level TBR default
Decimal | Hexadecimal | Register Offset address
DMACSG6 (complete, error) 32 20 ICR16 37CH 000FFF7CH
DMAC? (complete, error) 33 21 ICR17 378u O00OFFF78H
i’i‘n/ gtfgonngce):f;r(;gﬁcgise';’e approx-1- g4 22 ICR18 3744 000FFF74
16-bit reload timer 0 35 23 ICR19 3704 O000FFF70H
16-bit reload timer 1 36 24 ICR20 36CH 000FFF6CH
16-bit reload timer 2 37 25 ICR21 368+ 00OFFF68H
PWM 0 38 26 ICR22 364+ O00FFF64+
PWM 1 39 27 ICR23 360H OOOFFF60H
PWM 2 40 28 ICR24 35CH 000FFF5CH
PWM 3 41 29 ICR25 358+ 0OOFFF58+
U-TIMER O 42 2A ICR26 354+ O000FFF54+
U-TIMER 1 43 2B ICR27 350n 000FFF50H
U-TIMER 2 44 2C ICR28 34CH 000FFF4CH
System reserved 45 2D ICR29 3484 000FFF48H
System reserved 46 2E ICR30 344n 000FFF44+
System reserved 47 2F ICR31 340H O00FFF40H
System reserved 48 30 ICR32 33C 000FFF3CH
System reserved 49 31 ICR33 338H O0OOFFF38H
System reserved 50 32 ICR34 334+ O00FFF34+
System reserved 51 33 ICR35 330+ 000FFF30~
System reserved 52 34 ICR36 32CH 000FFF2CH
System reserved 53 35 ICR37 328+ O00OFFF28+
System reserved 54 36 ICR38 324n 000FFF24+
System reserved 55 37 ICR39 320+ 000FFF20H
System reserved 56 38 ICR40 31CH 000FFF1CH
System reserved 57 39 ICR41 318H 000FFF18H
System reserved 58 3A ICR42 314+ O00FFF14+
System reserved 59 3B ICR43 310H OO0OFFF10H
System reserved 60 3C ICR44 30CH 00OFFFOCH
System reserved 61 3D ICR45 308+ O0OOFFFO8H
System reserved 62 3E ICR46 304+ O000FFFO04+
Delayed interrupt cause bit 63 3F ICR47 300+ O0OOFFFOOH
(Continued)
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MB91101 Series

(Continued)
Interrupt number Interrupt level
Interrupt causes - P - . P TBR default
Decimal | Hexadecimal | Register |  Offset address
System reserved (used in REALOS?) 64 40 — 2FCH 00OFFEFCH
System reserved (used in REALOS™) 65 41 — 2F8n OOOFFEF8H
66 42 2F 4+ 000FFEF4+
Used in INT instructions to to — to to
255 FF 000+ 000FFCOOH

*: REALOS/FR uses interrupt number 0x40 and 0x41 for system code.
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MB91101 Series

B PERIPHERAL RESOURCES

1. 1/0 Ports

There are 2 types of I/O port register structure; port data register (PDRO to PDRF) and data direction register
(DDRO to DDRF), where bits PDR0 to PDRF and bits DDRO to DDRF corresponds respectively. Each bit
on the register corresponds to an external pin. In port registers input/output register of the port configures
input/output function of the port, while corresponding bit (pin) configures input/output function in data direction
registers. Bit “0” specifies input and “1” specifies output.
eFor input (DDR = “0”) setting;
PDR reading operation: reads level of corresponding external pin.
PDR writing operation: writes setting value to PDR.
*For output (DDR = “1”) setting;
PDR reading operation: reads PDR value.
PDR writing operation: outputs PDR value to corresponding external pin.

*Block diagram

Resource input +———
0
pd o
| o—
1
PDR read
@ 0 Pin
a PDR O I
© 5 |
©
[a] (Port data register) Resource output 1 ’ﬂ—,
Resource output enable
DDR
(Data direction register)
D
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MB91101 Series

* Port data register

Address bit 7 bit 0 Initial value
000001+ | PDR2 | XXXXXXXXs (R/W)
000005+ | PDR6 | XXXXXXXXe (RW)
00000BH | PDRS8 | - X--XXXs (R/W)
000009 | PDRA | - XXXXXX -5 (R/W)
000008 | PDRB | XXXXXXXXe (RW)
000012+ | PDRE | XXXXXXXXe (R/W)
000013+ | PDRF | OXXXXXXXXe  (RAW)

() :Access

R/W :Readable and writable

X :Indeterminate

e Data direction register

Address 7 bit 0 Initial value
000601h | DDR2 | 00000000 (W)
000605+ | DDR6 | 00000000s (W)
00060BH | DDR8 | --0--000s (W)
000609+ | DDRA | -000000 -8 (W)
000608+ | DDRB | 000000008 (W)
0000D2+ | DDRE | 000000008 (W)
0000D3+ | DDRF | 000000008 (W)

() :Access

W :Write only

— :Unused

fee)
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2. DMA Controller (DMAC)

The DMA controller is a module embedded in FR family devices, and performs DMA (direct memory access)

transfer.

DMA transfer performed by the DMA controller transfers data without intervention of CPU, contributing to

enhanced performance of the system.
* 8 channels

* Mode: single/block transfer, burst transfer and continuous transfer: 3 kinds of transfer

Transfer all through the area
Max 65536 of transfer cycles
Interrupt function right after the transfer

output pin: three pins for each

Block diagram

Selectable for address transfer increase/decrease by the software
External transfer request input pin, external transfer request accept output pin, external transfer complete

3 3 3
DREQO to DREQ2 —~<—»| Edge/level L < » DACKO to DACK2
detection circuit 3
——<———» EOPO to EOP2
Sequencer 8
——“—— Interrupt request
5
Internal resource >
Transfer request
Data buffer -~ Switcher - -
DPDP - >
DACSR - >
3
o]
©
®
DATCR - ' [=)
Mode - £
BLK DEC - BLK - -
- DMACT - >
INC/DEC - o SADR - -
- DADR - >
[0
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MB91101 Series

* Registers (DMAC internal registers)
Address bit 31 bit 16 bit 0 Initial value
XXXXXXXXs
00000207 XXX 2y
H DPDP XXXXxxxxs (R/W)
00000202+ ) X0000000
00000203+ B
1 00000000s
00000204+ DACSR 000000008 R/W
00000205+ : 000000005 ( )
00000206+ 00000000
00000207H B
00000209+ XXX 00008 (R'W)
0000020AH XXXX0000
0000020BH B
() :Access
R/W:Readable and writable
X :Indeterminate
¢ Registers (DMA descriptor)
Address bit 31 bit 0
DPOP+OH | DMA
________________________________ ch.0
Descriptor
________________________________ ch.1
Descriptor
DPDP + 544 DMA
”””””””””””””””” ch.7
”””””””””””””””” Descriptor
o
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MB91101 Series

3. UART

The UART is a serial I/O port for supporting asynchronous (start-stop system) communication or CLK
synchronous communication, and it has the following features.

The MB91101 Series consists of 3 channels of UART.

Full-duplex double buffer

Both a synchronous (start-stop system) communication and CLK synchronous communication are avail-
able.

* Supporting multi-processor mode

Perfect programmable baud rate

Any baud rate can be set by internal timer (refer to section “4. U-TIMER”).

* Any baud rate can be set by external clock.

* Error checking function (parity, framing and overrun)

* Transfer signal: NRZ code

e Enable DMA transfer/start by interrupt.
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* Block diagram

MB91101 Series

Control signals

From U-TIMER

O—

External clock

sc O—

(to CPU)

SC (clock)

Transmit clock

(to CPU)

Clock select
circuit

Receive clock

SI

!

Receive control circuit

Start bit detect

(receive data)

circuit

Receive bit counter

Receive parity
counter

Receive status

S

Transmit control circuit

Transmit start

Receive interrupt

Transmit interrupt

circuit

Transmit bit counter

Transmit parity

counter

SO (transmit data) =~—*

Receive shifter

o

Transmit shifter

judge circuit
Receive Transmit
Receive error complete start
generate signal SODR
for DMA SIDR
(to DMAC)
< R-bus
MD1 — PEN — PE
MDO — P — ORE
SMR SCR — SBL SSR — FRE
register register | | oL register | .| RDRF
CSo —{ A/D — TDRE
— REC
SCKE —| RXE — RIE
SOE — TXE — TIE

Control signals
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MB91101 Series

* Register configuration

Address  bit 15 bit 8 Initial value
0000001Ex | SCRO | 000001008 (R/W)
00000022+ | SCR1 | 00000100 (R/W)
00000026+ | SCR2 | 00000100s (R/W)
0000001FH | SMRO | 00--0-00s (R/W)
00000023+ | SMR1 |  00--0-00s (R/W)
000000274 | SVIRZ | 00--0-00a  (RMW)
0000001Cw | SSRO | 00001 - 00s (R/W)
00000020+ | SSAT | 00001 - 008 (RIW)
00000024+ | SSR2 | 00001 - 008 (R/W)
0000001Dx [ SiDRo/SODRO ] XXXXXXX X (R/W)
00000021+ " SibR1/SDRT | XXXXXXX X (R/W)
00000002+ [ SDRZSIDR2 | XXXXXXX X (R/W)
() :Access
R/W :Readable and writable
- :Unused
X :Indeterminate
fee)
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4. U-TIMER (16-bit Timer for UART Baud Rate Generation)

MB91101 Series

The U-TIMER is a 16-bit timer for generating UART baud rate. Combination of chip operating frequency

and reload value of U-TIMER allows flexible setting of baud rate.

The U-TIMER operates as an interval timer by using interrupt issued on counter underflow.
The MB91101 Series has 3 channel U-TIMER embedded on the chip. An interval of up to 2'¢ x ¢ can be

counted.
* Block diagram

bit 15 bit 0
UTIMR (reload register)
= Load
bit 15 bit 0
A\
UTIM ( U-TIMER register)
A
Underflow
Clock
o) > Control
(Peripheral clock)
f.f. ——— To UART
¢ Register configuration
Address bit 15 bit 0 Initial value
00000078 000000008 (R/W
00000079+ | UTIMO/UTIMRO | 98599888 W)
0000007CH : 00000000
0000007Dr | UTIM1/UTIMR1 | 060000005 VW)
00000080 ‘ 00000000
00000081+ | UTIM2/UTIMR2 | 000000005 (W)
0000007BH | UTIMCO | 0--00001s (R/W)
0000007FH | UTIMCH1 | 0--00001s (R/W)
00000083+ | uTIMC2 | 0--00001s (R/W)
() :Access
R/W :Readable and writable
- :Unused
fee)
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MB91101 Series

5. PWM Timer
The PWM timer can output high accurate PWM waveform efficiently.

The MB91101 Series has internal 4-channel PWM timers, and has the following features.

¢ Each channel consists of a 16-bit down counter, a 16-bit data resister with a buffer for scyde setting, a 16-
bit compare resister with a buffer for duty setting, and a pin controller.

* The count clock of a 16-bit down counter can be selected from the following four internal clocks.
Internal clock ¢, ¢/4, $/16, ¢/64

* The counter value can be initialized “FFFFH” by the resetting or the counter borrow.

PWM output (for each channel)

* Register description

Block diagram (general construction)

16-bit reload timer o TRG input .
ch.0 5 PWM timer ch.0 PWMO
16-bit reload timer . TR(_E input PWM1
ch.1 ! General control PWM timer ch.1
: register 1
(cause selection)
4 .
General control _ TRG input
register 2 PWM timer ch.2 PWM2
4 TRG input
+> -
External TRGO to TRG3 PWM timer ch.3 — PWM3
D
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* Block diagram (for one channel)

MB91101 Series

PCSR PDUT
Prescaler
1/1 |— l cmp
1/4 > ok Load >
1/16 [—
1/64 [— 16-bit down counter
Start Borrow
A PPG mask —
S Q % PWM output
Peripheral clock R
Reverse bit —
Enable - C
52 —1IrRQ
o
o9
TRG input ———  Edge detect £9
Soft trigger
o8
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MB91101 Series

* Register configuration

Address bit 15 bit 8 bit 0 Initial value
000000DCH
000000DD GCN1 | 99310910 (RW)
000000DFH | GCN2 | 00000000s (R/W)
000000EOH : 11111111
000000E1H PTMRO | 1111111 1: (R)
000000E2+ : XXXXXXXX w
000000E3H PCSRO | XXX W)
000000E4 : XXXXXXXX (W)
000000ES PDUTO | XXXXXXXXe
000000E6H PCNHO | 0000000-5 (R/W)
000000E 7+ | PCNLO | 000000008 (R/W)
000000E8 ‘ 11111111 R
000000E9 PTMR1 | 14111111 (R)
000000EA : XXXXXXXX (W)
000000EBH PCSR1 | XRXXXXKK
000000EC XXXXXXXX (W)
000000ED PDUTT1 | XXRXXXXX
000000EEH PCNH1 | 0000000-8 (R/W)
000000EF | PCNLA | 000000008 (RIW)
000000FOx ‘ 11111111 R
000000F 1+ PTMR2 | 111111110 (R)
000000F2 : XXXXXXXX W
000000F 3 PCSR2 | XXRXXXXX W)
000000F4 ‘ XXXXXXXX W
000000F 51 PDUT2 | XXXIXXKs W)
000000F6H PCNH2 | 0000000-5 (R/W)
000000F 7+ | PCNL2 | 00000000s (R/W)
000000F8 ‘ 11111111
000000F 9 PTMR3 | 111141118 (R)
000000FA ‘ XXXXXXXX w
000000F B PCSR3 | XRXXXXKK W)
000000FC ‘ XXXXXXXX (W)
000000F D PDUTS3 | XRXXXKKXs
000000FEH PCNH3 | 0000000-5 (R/W)
000000FF+ | PCNL3 | 000000005 (R/W)
() :Access
R/W :Readable and writable
R :Read only
w :Write only
- :Unused
X :Indeterminate

o)
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MB91101 Series
S

6. 16-bit Reload Timer

The 16-bit reload timer consists of a 16-bit down counter, a 16-bit reload timer, a prescaler for generating
internal count clock and control registers.

Internal clock can be selected from 3 types of internal clocks (divided by 2/8/32 of machine clock).
The DMA transfer can be started by the interruption.
The MB91101 Series consists of 3 channels of the 16-bit reload timer.

* Block diagram

16
16-bit reload register
8
Reload =
} RELD
16
16-bit down counter UF OUTE
1 OUTL
2 L_
ouT INTE
I GATE CTL.
9 2 UF IRQ
z CSLA —
Clock selector ~—]CNTE
CSLOo
5 I —1 TRG
Trigger
IN CTL.
EXCK
PWM (ch.0, ch.1)
o 0 0 3 AD (ch.2)
— — — |=— Prescaler
o1 2% of clear | IMoD2
\ — MOD1
Internal clock
—MODO
3 )
o8
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MB91101 Series

* Register configuration

Address  bit 15 bitO Initial value
0000002E -
0000002F1 | TMCSRO | 56002282 (R/W)
00000036+ e
00000037+ | TMCSR1 | 56002358 (R/W)
00000042 -
000000431 | TMCSR2 | 56003958 (R/W)
0000002AH

XXXXXXXX R
0000002B+ | TMRO | R )
00000032+
000000331 | TMRT OB @
0000003E
0000003F+ | TMR2 | e (R)
00000028 XXXXXXXX
00000029: | TMRLRO | xxxxxxxxg W)
00000030 XXXXXXXX W
00000031: | TMRLR1 | XXXXXXXX: ( )
XXXXXXXX W

00000035, | TMRLR2 | BB W

() :Access

R/W :Readable and writable

R  :Read only

W :Write only

- :Unused

X :Indeterminate

fee)
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7. Bit Search Module

MB91101 Series

The bit search module detects transitions of data (0 to 1/1 to 0) on the data written on the input registers

and returns locations of the transitions.

* Block diagram

Address

D-bus

decoder

Y

Input latch

- Detection

mode

Single-detection data recovery

Bit search circuit

Search result

* Register configuration

Address it 31 bit 16 bit0 Initial value
000003F O XXXXXXXXe (W)
000003F 1+ BSDO | XXXXXXXXs
000003F2+ , XXXXXXXXs
000003F3H . XXXXXXXXe
000003F 4 ' KXXXXXXXs (R/W)
000003F5 XXXXXXXXe
000003F 6 BSD1 | XXXXXXXXz
000003F7H ' XXXXXXXXe
000003F8x | RRARXRXK (W)
000008E K BSDC [ eletetetetete
000003F B+ ' XXXXXXXXe
000003FCr ‘ e ®
000003 E: BSRR | XXXXXXXXs

H

000003FF XXXXXXX X

() :Access

R/W :Readable and writable

R :Read only

W :Write only

X :Indeterminate

e}
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MB91101 Series

8. 10-bit A/D Converter (Successive Approximation Conversion Type)

The A/D converter is the module which converts an analog input voltage to a digital value, and it has following

features.

* Minimum converting time: 5.6 ps/ch. (system clock: 25 MHz)

¢ Internal sample and hold circuit

* Resolution: 10 bits

* Analog input can be selected from 4 channels by program.
Single convert mode: 1 channel is selected and converted.

Scan convert mode: Converting continuous channels. Maximum 4 channels are programmable.

Continuous convert mode: Converting the specified channel repeatedly.

Stop convert mode:  After converting one channel then stop and wait till next activation synchronizing at
the beginning of conversion can be performed.

DMA transfer operation is available by interruption.

» Operating factor can be selected from the software, the external trigger (falling edge), and 16-bit reload

timer (rising edge).
* Block diagram

AVcc AVR AVss
Internal voltage generator
MPX /L
ANO —»
= Successive approximation
AN1 é register
o
AN2 —= 3 _L
c
= l Comparator
AN3 —»
Sample & hold circuit @
i =
Qo
N £
_ Data register (ADCR) -
3
]
(8]
[0
a
i
A/D control register (ADCS) >
Trigger start * A
ATG
Timer start
TIM2 )
(Output signal of 16-bit reload timer ch.2) Operating clock
o > Prescaler
(Peripheral clock)
oo
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* Register configuration

MB91101 Series

Address  bit 15 bit 0 Initial value
0000003A 0000000 R/W
000000381 | ADCS | 999833%  (RW)
00000038« ™ xnem ] oo XX
00000030 | ADCR | XXXXXXXXo (R)

() :Access
R/W :Readable and writable
R  :Readonly
- :Unused
X :Indeterminate
fee)
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MB91101 Series

9.

Interrupt Controller

The interrupt controller processes interrupt acknowledgments and arbitration between interrupts.

¢ Block diagram

INTO*2 IM*e
|
Priority judgment
OR y judg
5 5
TV l _ , o . LEVEL4to
NMI NMI processing » o LEVELO*4
4 HLDREQ
A
cancel = HLDCAN*3
Level judgment Level request
vector
RIOO* | ICROO | 6 generation 6
o _ VCT5to

¢ ¢ Vector judgment . o VCTO0*s
L] L]

L] L]

- [ 1cRa7 |
RI47
(DLYIRQ) DLY][*t
i
R-bus
*1: DLYI stands for delayed interrupt module (delayed interrupt generation block) (refer to the section “11.

Delayed Interrupt Module” for details).

: INTO is a wake-up signal to clock control block in the sleep or stop status.
: HLDCAN is a bus release request signal for bus masters other than CPU.

: LEVEL4 to LEVELO indicate interrupt level outputs.
: VCT5 to VCTO indicate interrupt vector outputs.

: IM is an interrupt mask signal.

: RIOO to RI47 are interrupt request signals.
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MB91101 Series

* Register configuration

Address bit 7 bit 0 Initial value Address bit 7 bit 0 Initial value
00000400+ | ICROO | ---11111s(RW)  00000411n | ICR17 | ---11111 s (RW)
00000401+ | ICRO1 | --- 111118 (RW) 00000412+ | ICR18 | --- 111118 (RW)
00000402+ | ICRO2 | --- 11111 s (RW) 00000413+ | ICR19 | --- 111118 (RW)
00000403 | ICRO3 | --- 11111 (RW) 00000414+ | ICR20 | --- 111118 (RW)
00000404+ | ICRO4 ‘ ---11111 8 (R/W) 00000415+ | ICR21 ‘ ---111118 (R/W)
00000405+ | ICRO5 | --- 111116 (RW) 000004161 | ICR22 | --- 111118 (RW)
00000406+ | ICRO6 | --- 111118 (R/W) 00000417w | ICR23 | ---1111e (RW)
00000407+ | ICRO7 ‘ --- 11111 8 (R/W) 00000418 | ICR24 \ --- 111118 (R/W)
00000408+ | ICROS | ---11111: (RW) 00000419+ | ICR25 | oo 1T e (RW)
00000409+ | ICRO9 | --- 111118 (RW) 0000041A+ | ICR26 | --- 1111 e (RIW)
0000040A« [ |GR10 | ---11111s(RW)  o0000041Bx [ oR27z | -~ 11111=(RW)
00000408+ | ICR11 | ---11111s(RW)  0000041Cx [ ICRe8 | <= 111118 (RW)
0000040C+ [ |cR12 | ---11111s(RW)  0000041D« [  |CR29 | <= 111118 (RW)
0000040D+ | ICR13 | ---11111s(RW)  0000041En | ICR30 | --- 11111 (RAW)
0000040E+ | ICR14 | ---111118s (RW) 0000041F | ICR31 | --- 11111 (RAW)
0000040F | ICR15 | --- 11111 5 (R/W) 0000042F+ | ICR47 | --- 111118 (RW)
00000410+ | ICR16 | ---11111s(RW) 00000431 | HRCL | --- 111116 (RW)
000004301 | DICR | oo 05 (R/W)

() :Access

R/W :Readable and writable

- :Unused

e}
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MB91101 Series
S

10. External Interrupt/NMI Control Block

The external interrupt/NMI control block controls external interrupt request signals input to NMI pin and INTO
to INT3 pins.

Detecting levels can be selected from “H”, “L”, rising edge and falling edge (except NMI pin).

* Block diagram

8
-t - Interrupt enable register
Interrupt 9 . B ~ . . 5 INTO to INT3
request | o Gate Cause F/F Edge detection circuit NIV
2 A
| 8
-t - Interrupt cause register
8
-t - Request level setting register
* Register configuration
Address bit 15 bit 8 bit 0 Initial value
00000095+ | ENIR |  00000000& (R/W)
00000094+ | EIRR 00000000 & (R/W)
00000099 | ELVR | 00000000& (R/W)
() :Access
R/W :Readable and writable
(e8]
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11. Delayed Interrupt Module

MB91101 Series

Delayed interrupt module is a module which generates a interrupt for changing a task. By using this delayed
interrupt module, an interrupt request to CPU can be generated/canceled by the software.

Refer to the section “9. Interrupt Controller” for delayed interrupt module block diagram.

* Register configuration

Address bit 7

bit 0 Initial value
00000430+ | DCR | e 0 (R/W)
() :Access
R/W :Readable and writable
- :Unused
o
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MB91101 Series

12. Clock Generation Block (Low-power consumption mechanism)

The clock generation block is a module which undertakes the following functions.

* CPU clock generation (including gear function)
* Peripheral clock generation (including gear function)
* Reset generation and cause hold

Block diagram

Standby function (including hardware standby)
DMA request suppressed
PLL (multiplier circuit) embedded

---- [Gear control block]

—.->| Gear control register (GCR) |

/

]

—-—»l PCTR register I

*| Peripheral

register (PDRR)

3 gear
.(IJ '
i ——— = CPU clock
X0 ——»|Oscillator ‘E—’ S= | ! w Internal bus clock
b =5 Internal clock :
X gireut 88 generation | —— L m External bus clock
. 1/2 g circuit : Peripheral
+ ~ DMA clock
- » Internal
peripheral clock
[Stop/sleep control block] =~ --=wn=rqmsrmsmmmmosmoes s
Internal
interrupt request
Internal reset ]
_ | Standby control
register (STCR) ;
| = STOP state
CPU hold enable - trs;itlzgn = SLEEP state
AsT pin control circuit » CPU hold request
Reset :
generation —'—> Internal reset
F/F :
<= [DMA PIONIbIt GIFQUIt] ---|----meme oemm oo eommeee e
DMA :
request : Li
. | DMA request prohibit

Power on reset

RST pin

YYV*

—>I Reset cause register (RSRR) |

*w| Watchdog reset generation

: postpone register (WPR)

Watchdog reset
postpone register

Timebase timer clear
register (CTBR)

| ~|| Timebase timer |<—
Count clock
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* Register configuration

MB91101 Series

Address bit 15 bit 8 bit 0 Initial value
00000480+ | RSRR/WTCR | 1XXXX -00s (RIW)
00000481+ | STCR | 000111 (RIW)
000004824 | PDRR | ----0000s (R/W)
00000483+ | CTBR | X000 (W)
00000484+ | GCR | 110011 - 18 (R/W)
00000485k | WPR | XXXXXXXXs (W)
00000488+ | PCTR | 00--0--- (RAW)

() :Access

R/W :Readable and writable

w :Write only

- :Unused

X :Indeterminate

o
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MB91101 Series

13. External Bus Interface
The external bus interface controls the interface between the device and the external memory and also the
external 1/0, and has the following features.

e 25-bit (32 Mbytes) address output
* 6 independent banks owing to the chip select function.
Can be set to anywhere on the logical address space for minimum unit 64 Kbytes.
Total 32 Mbytes x 6 area setting is available by the address pin and the chip select pin.
* 8/16-bit bus width setting are available for every chip select area.
* Programmable automatic memory wait (Max for 7 cycles) can be inserted.
* DRAM interface support
Three kinds of DRAM interface: Double CAS DRAM (normally DRAM I/F)
Single CAS DRAM
Hyper DRAM
2 banks independent control (RAS, CAS, etc. control signals)
DRAM select is available from 2CAS/1WE and 1CAS/2WE.
Hi-speed page mode supported
CBR/self refresh supported
Programmable waveform
* Unused address/data pin can be used for I/O port.
¢ Little endian mode supported
* Clock doubler: Internal bus 50 MHz, external bus 25 MHz operation
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¢ Block diagram

MB91101 Series

Address bus

|  Registers and control I

DATA BLOCK

ADDRESS BLOCK

External address bus

CS0to CS5

RASO, RAS1
CSOL, CS1L
CSOH, CS1H
DWO, DW1

Data b A-OUT
ata bus
32 32 ] ] \_.\l
Write buffer Switch MUX
Read buffer Switch
|_.
S e
Address buffer Shifter
ASR 6
AMR _—
Comparator
! 8
| DRAM control |
DMCR Underflow
I Refresh counter
To TBT 1
3
| External pin control block |
All blocks control
4

External data bus
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* Register configuration

Address  bit 31

bit 16

0000060CH |

0000060DH ASR1

0000060EH
0000060F+

bit 0

AMR1 |

00000610+ |

00000611+ ASR2

00000612+
00000613+

AMR2 |

00000614+ |

00000615k ASR3

00000616+
00000617+

AMR3 |

00000618+ |

00000619+ ASR4

0000061AH
0000061BH

AMR4 |

0000061CH |

0000061 D ASR5

0000061EH
0000061FH

00000620+

00000621+

00000622+

00000623+

00000624+

00000625+

00000626+
00000627+

AMR5 |

RFCR |

00000629+

0000062BH
0000062CH

0000062D+ | DMCR4

0000062EH
0000062F+

000007FEH

000007FFH

() :Access

R/W :Readable and writable
W :Write only

- :Unused

X :Indeterminate

DMCR5 |

Initial value

000000008
000000018

000000008
000000008

000000008
000000108

000000008
000000008

000000008
000000118

000000008
000000008

000000008
000001008

000000008
000000008

000000008
00000101s

000000008
000000008

---00111s

0--00000s

000000008

0--000008

0--00000s

000000008

- - XXXXXXs
00---000s

----11008
-1111111s

111111118

00000000s
0000000 -8

000000008
0000000 -8

XXXXXXXXB

W)
W)
(W)
W)

W)

(W)
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B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

MB91101 Series

(Vss= AVss=0.0V)

Parameter Symbol Rating Unit Remarks
Min Max
At5 V power supply Vech Vss— 0.3 Vss+ 6.5 \Y
Power supply Vee3 — — V
voltage Vcch Vce3 - 0.3 Vss+ 6.5 \Y *1
At 3 V power supply
Vee3 Vss— 0.3 Vss+ 3.6 \Y *1
Analog supply voltage AVcc Vss— 0.3 Vss+ 3.6 \Y *2
Analog reference voltage AVRH Vss—0.3 Vss+ 3.6 \ *2
Analog pin input voltage Via Vss—0.3 AVcc+ 0.3 \
Input voltage Vi Vss— 0.3 Veeb5+ 0.3 \
Output voltage Vo Vss—0.3 Vee5+ 0.3 \
“L” level maximum output current lou — 10 mA *3
“L” level average output current loLav — 4 mA *4
“L” level maximum total output current | Xlo. — 100 mA
“L” level average total output current YloLav — 50 mA *5
“H” level maximum output current lon — -10 mA *3
“H” level average output current lorav — —4 mA *4
“H” level maximum total output current | Xlon — -50 mA
“H” level average total output current ZloHav — -20 mA *5
Power consumption Po — 500 mW
Operating temperature Ta -40 +70 °C
Storage temperature Tstg -55 +150 °C

*1: Vee5 must not be less than Vss — 0.3 V.

*2: Care must be taken that AVcc and AVRH do not exceed Vec5 + 0.3 V and Vss + 3.6 V.

Also care must be taken that AVRH does not exceed AVce.

*3: Maximum output current is a peak current value measured at a corresponding pin.

*4: Average output current is an average current for a 100 ms period at a corresponding pin.

*5: Average total output current is an average current for a 100 ms period for all 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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MB91101 Series

2. Recommended Operating Conditions
(1) At 5 V operation (4.5 V to 5.5 V)

(Vss= AVss=0.0 V)

Parameter Symbol Value Unit Remarks
Min Max
Vceh 4.5 5.5 \Y Normal operation
Power supply voltage Veeh *1 *1 \Y Zit;i:]iggethe RAM state in
Vce3 — — \% *2
Analog supply voltage AVce Vss +2.7 | Vss+ 3.6 \Y
Analog reference voltage AVRH Vss - 0.3 AVce Vv
Operating temperature Ta -40 +70 °C
Smoothing capacitor Cs 0.1 1.0 uF Vce3 pin, *3

*1: At Vccb, the RAM state holding is not warranted in stop mode.

*2: Vce3 is used for the bypass capacitor pin.

*3: Use the ceramic capacitor or the capacitor whose frequency characteristic is equivalent to that of the ceramic

capacitor.

And select the larger capacity bypass capacitor to connect to the power supply (Vccb) than Cs.
(2) At 3 V operation (2.7 V to 3.6 V)

(Vss= AVss=0.0 V)

Value .
Parameter Symbol - Unit Remarks
Min Max
Vceh 2.7 3.6 \Y Normal operation
Power supply voltage Veceh 2.7 3.6 \Y Retaining the RAM state in
stop mode
Vec3 2.7 3.6 \% *
Analog power supply voltage | AVcc Vss +2.7 | Vss+ 3.6 Vv
Analog reference voltage AVRH AVss AVcc \Y
Operating temperature Ta -40 +70 °C
*: Connect to Vceb for the power supply pin.
¢ Connecting to a power supply
Using with 5 V power supply Using with 3 V power supply
3V
5V Vech Vce3 Voes Vo3
3V AVce
AVRH AVcc
AVss ’3_‘:05; AVRH
T T Vss T _|_ AVss
GND —e - GND —* ves
e8]
62 FU][TSU DS07-16301-6E
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MB91101 Series

- Normal operation warranty range

Max internal clock frequency setting

Vee (V) .
Normal operation warranty range (Ta = —40°C to +70°C)
Net masked area are fcee.
55| . Power supply at 5V :
o 1
()] 1
8 )
§ 45 F---- : T !
= i Power supply at3V | 3.0V03V
a 36 ---- T ~
@ 33 ---- ;
3.0 ---- !
P — . : ! 3.3V+0.3V
L I : ' fer/fcrp
0 0.625 25 40 50 (MHz)

- External/internal clock setting available range

fop == =50-f === = === mmmmmmmmmnn F .
/ cPU
40 |-mmmmmm e

fepp- - -

Notes: e When using PLL, the external clock must be used between 10.0 MHz and 12.5 MHz.
o PLL oscillation stabilizing period > 100 us
e The gear setting of internal clock must be within above ranges.

Internal clock

fer/fcrp
(MHz)

system (4 multiplication)

Divide-by-2 system

fc
50 (MHz)

External clock Source oscillating input clock

Self-oscillation

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
onthe data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.
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MB91101 Series

3. DC Characteristics

(Vec5 =5.0 V £10%, Vss = AVss = 0.0 V, Ta = -40°C to +70°C)
(Vec5 =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)

Parameter

Sym-
bol

Pin name

Value

Condition

Min

Typ

Max

Unit| Remarks

“H” level input
voltage

ViH

Input pin ex-
cept for hyster-
esis input

0.65 x Vcc3

Vcc5 + 0.3

ViHs

HST, NMI,
RST,

PA1 to PAS,
PBO to PB7,
PEO to PE7,
PFO to PF7

0.8 x Vcc3

Vcch5 + 0.3

Hysteresis
input *

“L” level input
voltage

Vi

Input other than
following sym-
bols

Vss—0.3

0.25 x Vcc3

Vis

HST, NMI,
RST,

PA1 to PAB,
PBO to PB?,
PEO to PE?,
PFO to PF7

Vss—0.3

0.2 x Vec3

Hysteresis
input *

“H” level output
voltage

Von

D16 to D31,
A0O to A24,
P60 to P67,
P80 to P82,
P85,

PA1 to PAS,
PBO to PB7,
PEO to PE7,
PFO to PF7
CS0, WRO

Vec5 =45V
lon=—4.0mA

Vec5-0.5

Veeb =Vec3=2.7V
lon=—4.0 mA

Vcc5-0.8

“L” level output
voltage

VoL

D16 to D31,
A0O to A24,
P60 to P67,
P80 to P82,
P85,

PA1 to PAS,
PBO to PB7,
PEO to PE?,
PFO to PF7
CS0, WR0

Vec5 =45V
loo =4.0 mA

0.4

Vec5=Vec3=2.7V
lo=4.0 mA

0.6

Input leakage
current

(High-Z output
leakage current)

LI

D16 to D31,
A0O to A23,
P80 to P82,
P85,

PA1 to PAS,
PBO to PB7,
PEO to PE7,
PFO to PF7

Vec5 =55V
0.45V < Vi< Vcc

+5

Veeh =Vec3=3.6V
0.45V < Vi< Vcc

+5

LA
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MB91101 Series

(Continued)
Sym- . . Value .
Parameter bol Pin name Condition T = M Unit| Remarks
in yp ax
. &:250: 4‘2'?/\’ 25 50 | 100
reusi;tJ:nce Reus |RST Vces - Vee3=3.6V @
CCO = VCCu = 0.
Vie 045V 60 125 250
Vec5=5.5V cation
)
lcc Vee5, Vec3 Foz 125 MH mA Operation at
c=le z — 75 100 0 MH
Vech =Vee3=3.6 V 5 z
Fc=12.5 MHz . 40 60
Vec5=5.5V
Power supply lccs  |Veeh, Vee3 c mA | Sleep mode
current Fc=12.5 MHz . 40 60
Vech =Vee3=3.6 V
Ta=+25°C
— 10 100
Vec5=5.5V
leccH | Veeb, Vec3 o YA |Stop mode
Ta=+25°C . 10 100
Vech =Vee3=3.6 V
Inout ExceptforVcc5,
P . Cn Vce3, AVec, — — 10 — pF
capacitance AVss. Vss

*: Vee3 = 3.3 £0.2 V (internal regulator output voltage) when using 5 V power supply, Vcc3 = power supply
voltage when using 3 V power supply (internal regulator unused).
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MB91101 Series

4. AC Characteristics

Measurement Conditions

® Vec5 =5.0 V £10%

Value
Parameter Symbol - Unit Remarks
Min Typ Max
“H” level input voltage ViH — 2.4 — \Y
“L” level input voltage Vi — 0.8 — \
“H” level output voltage Von — 2.4 — \Y
“L” level output voltage VoL — 0.8 — \Y
v Input B Output
ce ViH " Von
Vi VoL
0.0V if
® Vecb =Vee3=27Vto 3.6V
Value .
Parameter Symbol - Unit Remarks
Min Typ Max
“H” level input voltage \ — 1/2 x Vcc3 — \Y
“L” level input voltage Vi — 1/2 x Vcc3 — \Y
“H” level output voltage Vo — 1/2 x Vcc3 — \
“L” level output voltage VoL — 1/2 x Vec3 — \Y
v Input - Output
ce Vin v Vo
Vie Vo
0.0V i5
* Load conditions
Output pin O—-|_
C=50pF

)

(Vec = 5.0V £ 10%)
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¢ Load capacitance - Delay characteristics (Output delay with reference to the internal)

MB91101 Series

Delay time (ns)

A 5V Fall
/ / 3V Rise
e
//
P ] 5V Rise
/
/ /
| — |11 ——8VFal
0 20 40 50 60 80 100 120

Load capacitance (pF)
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MB91101 Series

(1) Clock Timing Rating

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

P t Symbol Pin Condition Value Unit Remarks
arameter
v hame Min Max
fc X0, X1 |When using PLL 10 12.5 MHz
Self-oscillation
Clock frequency fo X0, X1 (divide-by-2 input) 10 25 MHz
External clock
fc X0, X1 (divide-by-2 input) 10 25 MHz
) tc X0, X1 |When using PLL 80 100 ns
Clock cycle time
tc X0, X1 — 40 100 ns
Input to X0
Pwh, . only, when
] PwL X0, X1 25 ns using 5V
Input clock pulse width power supply
Pw, o Input to X0,
PuL X0, X1 10 — NS | yj
I_nput clock rising/falling tem, X0, X1 . 8 ns | (tor + tor)
time tcr
_ fep — CPU system 0.625™1 50 MHz
Internal operating clock fcrs — Bus system 0.625*1 25%2 MHz
frequency
fcep — Peripheral system | 0.625* 25 MHz
_ tep — CPU system 20 1600* ns
Interne}l operating clock tcrs — Bus system 40*2 1600*" ns
cycle time
tcep — Peripheral system 40 1600 ns

*1: These values are for a minimum clock of 10 MHz input to X0, a divide-by-2 system of the source oscillation

and a 1/8 gear.

*2: Values when using the doubler and CPU operation at 50 MHz.

_/

¢ Clock timing rating measurement conditions

Pwh

Pwe
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MB91101 Series

(2) Clock Output Timing

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

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

teve CLK — tep — ns |*1

Cycle time i
y teve CLK Using the tcrs — ns
doubler

CLKT = CLK{ teHeL CLK 1/2 xtcye—10 | 1/2 xtcyc+ 10| ns |*2
CLK! > CLKT tcLen CLK 1/2 xtcve —10 | 1/2 X teyvce+ 10| ns | *3

tce, tces (internal operating clock cycle time): Refer to “(1) Clock Timing Rating.”

*1: tevc is a frequency for 1 clock cycle including a gear cycle.
Use the doubler when CPU frequency is above 25 MHz.

*2: Rating at a gear cycle of x 1.

When a gear cycle of 1/2, 1/4, 1/8 is selected, substitute “n” in the following equations with 1/2, 1/4, 1/8,

respectively.

Min : (1 -n/2) xtcyvc— 10
Max : (1 —n/2) x tcvc + 10

Select a gear cycle of x 1 when using the doubler.

*3: Rating at a gear cycle of x 1.

When a gear cycle of 1/2, 1/4, 1/8 is selected, substitute “n” in the following equations with 1/2, 1/4, 1/8,

respectively.
Min

:n/2 x tevc — 10

Max : n/2 x tcyc + 10

Select a gear cycle of x 1 when using the doubler.

CLK

teve

A

Y
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MB91101 Series

The relation between the input waveform of source oscillation and the output waveform of CLK pin for
configured by CHC/CCK1/CCKO settings of GCR (gear control register) is as follows:

However, in this chart source oscillation input means X0 input clock.

—tc—e

Source oscillation input | I I

(when using the doubler)

(1) PLL system
(CHC bit of GCR set to “0”)

(a) Gear x 1 CLK pin *-—-<— tc::Yc

oOK1/0: 00" : : : : : : : : : : : : : :

aton-
Source oscillation input | | I

(2) 2 dividing system
(CHC bit of GCR set to “17)

(a) Gear x 1 CLK pin <_ tc:(c _> : : : :
CCK1/0:700 [ I = 0 I 1 [/ 1
(b) Gear x 1/2 CLK pin P S

CCK1/0:“01” [ L]
(c) Gear x 1/4 CLK pin : tc:yc :
R .

CCK1/0:“10” I

(d) Gear x 1/8 CLK pin : tc:yc
CCK1/0:“11” l ' ' ' ' ' ' ' '

Lol Lo
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MB91101 Series

e Ceramic oscillator applications

Recommended circuit (2 contacts)

X0 X1

Recommended circuit (3 contacts)

0

C1 Cz i Ci, Czinternally
i connected.

*: Murata Mfg. Co., Ltd.

* Discreet type

Oscillation frequency Model Load capacitance Power supply voltage
ode
[MHZz] Ci1 = C2[pF] Veeb [V]
CSALILILIMG 30
29t055
CSTLILILIMGW (30)
5.00 to 6.30
CSALILIIMGO093 30
27t05.5
CSTLILILIMGWO093 (30)
CSALILILIMTZ 30
291t05.5
CSTLILILMTW (30)
6.31t0 10.0
CSALIICIMTZ093 30
2.7t05.5
CSTLILILIMTWO093 (30)
CSALILILIMTZ 30
3.0t0 5.5
CSTLILILIMTW (30)
10.1t0 13.0
CSA[LI[IMTZ093 30
291t05.5
CSTLILILIMTWO093 (30)
CSA[ICICIMXZ040 15
13.01 to 15.00 3.2t05.5
CSTLILILIIMXWO0C3 (15)
(): C1 and C:z internally connected 3 contacts type.
e8]
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MB91101 Series

(3) Reset/Hardware Standby Input Ratings
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol | Pin name | Condition - Unit | Remarks
Min Max
Reset input time trsTL RST terx 5 — ns
Hardware standby input time | tust HST terx 5 — ns

tce (internal operating clock cycle time): Refer to “(1) Clock Timing Rating.”

————— {RsTL, tHSTL —————— ™

RST
HST
0.2 Veeh 0.2 Vcch
o8
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MB91101 Series

(4) Power on Supply Specifications (Power-on Reset)
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol | Pin name | Condition - Unit | Remarks
Min Max
tr Vee 50 — us |*
Vec=5.0V
P v rising ti tr Vce — 30 ms |*
ower su rising time
PPy g tr Vee 50 — us |
Vec =3.0/3.3V
tr Vee — 18 ms |*
Power supply shut off time | torr Vee — 1 — ms Repeated
operations

tc (clock cycle time): Refer to “(1) Clock Timing Rating.”
*: Vee < 0.2 V before the power supply on

tr

0.9 x Vech
0.2V

torF |
Note: Sudden change in supply voltage during operation may initiate a power-on sequence.

To change supply voltage during operation, it is recommended to smoothly raise the voltage to avoid rapid
fluctuations in the supply voltage.

Vce AN

A voltage rising rate of 50 mV/ms or
less is recommended.

42 ms approx.

d Regulator
Ve amw -

Stabilizing time *

RST /0.2 x Voch

> - trsTL + (tc x 2'°)

trsTL: Reset input time *: Reset cannot be done during regulator stabilizing time.

Note: Set RST pin to “L” level when turning on the device, at least the described above duration after the
supply voltage reaches Vcc is necessary before turning the RST to “H” level.
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MB91101 Series

(5) Normal Bus Access Read/Write Operation
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol| Pinname |Condition - Unit | Remarks
Min Max
CLK,
- . teHesL CS0 to CSB — 15 ns
CS0 to CS5 delay time
t _CLK’ — — 15 ns
oSt 1 CS0to CS5
. CLK,
Address delay time teHav A24 1o AOO — 15 ns
. CLK,
Data delay time tcHov D31 to D16 — 15 ns
_ ) teLmL CLK, RD — 6 ns
RD delay time —
toLrH CLK, RD — 6 ns
t CLK, - — 6 ns
ER TUET . et WRo, WR1
WRO0, WR1 delay time
t Ok — 6 | ns
et ' WRo, WR
Valid address — valid data i A24 to A0O, . 3/2 x teve ns *1
input time APV D31 to D16 -25 *2
— . . : RD, *
RD |— valid data input time |taiov D31 to D16 — teve—=10 | ns | ™1
Data setup — RD T time  |tosrn RD, 10 — ns
D311to D16
RD T— data hold time tRHDX RD, 0 — ns
D31to D16

tcve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”

*1: When bus timing is delayed by automatic wait insertion or RDY input, add (tcvc x extended cycle number)
to this rating.

*2: Rating at a gear cycle of x 1.
When a gear cycle of 1/2, 1/4, 1/8 is selected, substitute “n” in the following equation with 1/2, 1/4, 1/8,
respectively.

Equation: (2 — n/2) x tcvc — 25
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MB91101 Series

CS0to CS5

A24 to AOO

D31 to D16

D31to D16

Y

Vo

VoH

\

VoH ><
VoL

K VoL

teLrL

+——— tRLDV ——————»

\

A

tavov

N
Ve

toLwe

VoL

dd
N

Von ><
VoL
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MB91101 Series

(6) Ready Input Timing

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol | Pin name | Condition - Unit | Remarks
Min Max
RDY set up time — CLK | | trovs RDY, CLK 15 — ns
CLK l— RDY hold time | trovn RDY, CLK 0 — ns
tcve
CLK VoH Vou
VoL VoL
- -— tRDYH - -a— tRDYH
troYs troys
RDY
4
When wait(s) \\Vm / Vi Wi / Vi
is inserted.
RDY
When no wait /(V'H v & \\Vm
is inserted.
(e8]
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(7) Hold Timing

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol | Pin name | Condition - Unit Remarks
Min Max
t CLK, — 6 ns
— . s ' BGRNT
BGRNT delay time
t CLK, — 6 ns
CHBGH BGRNT J—
Pin floating — BGRNT 1 time | txtaL BGRNT teve—10 | tevce+10 | ns
BGRNT T— pin valid time | tranv BGRNT teve =10 | teve +10 | ns
tcve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”
Note : There is a delay time of more than 1 cycle from BRQ input to BGRNT change.
teve
CLK Von Von Von Von
BRO / \
- -— tcHBGL »—ta— tcHBGH
_ /
BGRNT \ VoL | Vor
IXHAL ——] [—— tHAHV
Each pin \\//%E \\;g['
High-Z
foe)
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(8) Normal DRAM Mode Read/Write Cycle
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
) tcLraH CLK, RASO, RAS1 — 6 ns

RAS delay time

teHrAL CLK, RASO, RASH1 — 6 ns

t CLK, CSOH, CSOL, . 6 ns

_ cemst 1 es1H, csiL

CAS delay time

t CLK, CSOH, CSOL, B 6 | ns

CLeASH T Cs1H, CS1L

. CLK,

ROW address delay time | tchrav A24 1o A0O — 15 ns
COLUMN address delay ; CLK, . 15 ns
time A1 A24 to ADO
__ ) tcHowL CLK, DWO, DW1 — 15 ns
DW delay time _—

teHpwH CLK, DWO, DW1 — 15 ns

. CLK,
Output data delay time tcHov D31 to D16 — 15 ns
RAS | — valid data input ‘ RASO, RAST, _ 52xtec |
time ALoY D31to D16 -16 *2
CAS |- valid data input |, CSOH, CSOL, CS1H, — lteve—171 ns |*1
time ooy CSiL, D31 to D16 e
. CSO0H, CSo0L, CS1H,

CAS T— data hold time | tcaon CS1L. D31 to D16 0 — ns

tcve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”

*1: When Q1 cycle or Q4 cycle is extended for 1 cycle, add tcvc time to this rating.

*2: Rating at a gear cycle of x 1.
When a gear cycle of 1/2, 1/4, 1/8 is selected, substitute “n” in the following equation with 1/2, 1/4, 1/8,
respectively.

Equation: (3 — n/2) x tcvc — 16
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CLK

RASO
RAS1

CSOH
csoL
CS1H
CSi1L

A24 to AOO

D31 to D16

DWO
DWA1

D31 to D16

Qi Q2 Q3 Q4 Q5
la—— tcYC ——m
VoH VoH VoH VoH VoH
/ VoL VoL VoL
Von \\ VoL /
toLrar | > tcHRAL
| | towcasu tCALCASH
¢ Von
\; VoL /
. tonmay . tcHeav
VoH Von Vo VoH
VoL ROW address VoL VoL COLUMN address VoL
- tRLDV »|
~—tcLov — - | tcapH
Vi ViH
Vio Read Vi
VoH
VoL
> tcHpwL —- tcHowH
VoH : Vo
VoL Write VoL ><
— tcHDv1
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MB91101 Series

(9) Normal DRAM Mode Fast Page Read/Write Cycle
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

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

RAS delay time teLran CLK, RASO, RAS1 — 6 ns

i CLK, CSOH, CS0L, . 6 ns

. oAt 1 Cs1H, csiL

CAS delay time

i CLK, CSOH, CS0L, . 6 ns

CLASH T CS1H, CSIL
COLUMN address delay i CLK, . 15 ns
time IRV A24 to ADO
DW delay time tciows | CLK, DWO, DWA1 — 15 ns

. CLK,
Output data delay time teHov D31 to D16 — 15 ns
CAS |- valid data input ; CSOH, CSOL, CS1H, — ltove—17| ns |*
time ooy CS1L,D31to D16 eve
. CSO0H, CSOoL, CS1H,

CAS T— data hold time | tcaon CS1L. D31 to D16 0 — ns

teve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”

*: When Q4 cycle is extended for 1 cycle, add tevc time to this rating.
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Q5 Q4 Q5 Q4 Q5
CLK _/_\_/ Vor VoL VoL Vor K VoL
tcLrAH
.
RASO Von
RAS1
tcLcasL
> - »-—— {cLcASH
CSOH VoH
csoL 4 \ ve, /
CS1H
CS1L
tcHeav
A24 to AOO COLUMN address ¥°H COLUMN address Vo COLUMN address Von
oL VoL VoL
— fcLDV —w| tcabH
Vin ViH ViH ViH ViH Vin
D31to D16 Vi Read Vi Vi Rer Vi Vi { Read ) Vi
—— tcHowH
_DWO Vor
DW1
tcHDv1
Vo . Vo VoH : Vo
D31to D16 VoL Write VoL VoL Write VoL
o8
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(10) Single DRAM Timing

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
) toLrAH2 CLK, RASO, RAS1 — 6 ns
RAS delay time
teHrAL2 CLK, RASO, RASH1 6 ns
i CLK, CSOH, CSOL, . n/2 x 1 ns
. CHCASL2 CS1 H, CS1 L CYc
CAS delay time
i CLK, CSOH, CSOL, . 6 ns
CHCASHZ 1 CS1H, CSIL
ROW address delay time |t CLK, — 15 ns
y CHRAVZ | A24 to ADO
COLUMN address delay i CLK, . . 15 ns
time CHCAYZ | A24 to AOO
_ ) tcHowie CLK, DWO0, DW1 — 15 ns
DW delay time _
tecwown2z | CLK, DWO, DWH1 — 15 ns
. CLK,
Output data delay time tcHov2 D31 to D16 — 15 ns
CAS |— Valid data input ; CSOH, CSOL, CS1H, o |(=n2)x ]
time co¥2 1 csiL, D31to D16 tove — 17
. CSOH, CSOL, CS1H,
CAS T—> data hold time | tcaprz CS1L. D31 to D16 0 — ns

teve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”
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—— tcyc —m *
Q1 Q2 Q3 Q4S Q4Ss Q48
CLK Von Von Vow Von f Von
"N/ N\ "\
y
RASO /| Vor VoL /_
RASH1
- - tcLrAH2 — tcHRAL2
— -
tcHeAsH2
CSOH
CcSoL VoH /
CS1H VoL
CS1L
A24 to A0D X Ve row address Vo (Ve coLumnoX COLUMN-1 X coLumn-2| X
0 \ VoL VoL VoL 3 9
> -— tcHRAV2 —- tcHeav
- ~—1{CADH2
»—— {cLDv2
Ve . >V|H:‘ 4 NVH ] >_
D31to D16 ' Read-0 vl Read-1 e Read-2
DWO
=Y VoH
DWi1 \( VoL
- -— tcHpwL2 — tcHDwH2
2
VoH ) +.T Vou Von Vo VoH .
D311t0 D16 >< VoL Write-0 <4 VoL VoL VoL VoL Write-2 ><
Write-1
- -+— {cHDV2 - -— {cHDV2
*1: Q4S indicates Q4SR (Read) of Single DRAM cycle or Q4SW (Write) cycle.
*2: ---- indicates the timing when the bus cycle begins from the high-speed page mode.
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MB91101 Series

(11) Hyper DRAM Timing
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
) tcLrAHa CLK, RASO, RAS1 — 6 ns
RAS delay time
tcHrAL3 CLK, RASO, RASH1 — 6 ns
i CLK, CSOH, CSoL, . /2 x t ns
. CHCASL3 CS1 H, CS1 L CYC
CAS delay time
t CLK, CSOH, CSOL, B 5 o
CHOASHE 1 CS1H, CSIL
ROW address delay time |t CLK, — 15 ns
y CHRAVS | A24 to AOO
COLUMN address delay t CLK, . 15 ns
time CHEAYS 1 A24 to ADO
tcHRL3 CLK, RD _ — 15 ns
RD delay time tcHRH3 CLK, RD — 15 ns
tcLrLs CLK, RD — 15 ns
__ ) tcHbwLs CLK, DWO, DW1 — 15 ns
DW delay time —
tcrowns | CLK, DWO, DWH1 — 15 ns
. CLK,
Output data delay time  |tcrovs D31 to D16 — 15 ns
CAS |- valid data input ) CSOH, CSOL, CS1H, . tove— 17 | ns
time °e¥1csiL, D31to D16 eve
. CSOH, CSO0L, CS1H,
CAS l— data hold time | tcapHs CSIL. D31 to D16 0 — ns

teve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”
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MB91101 Series

—— tcyc — *q
Q1 Q2 Q3 Q4H Q4H Q4H
CLK Vo VoH Vo VoH f Von
/ VoL l_\_/ VoL \ / \_
%
RASO / Von VoL /_
RASH1
- - tcLRAHS — tcHRAL3
tcHcAsSLS —m
CSOH — tcHcAsHs
CSoL
CS1H VoL Vor VoL X Vo| /
CS1iL
A24 o A0O >§‘ Vou  ROw address  vo"| X VO coLumn oX COLUMN-1 >< COLUMN-2 X
0 koL VoL VoL :
> -— {cHRAV3 tcHeAvs —m
RD  ———fx{rrreemeeee s e |2
"'\‘VOL Vo
tcHRL3 > -— {CLRL3 — tcHRH3
tcLova —m- -
— tcaDHs
(ot Yo Foad:
D31to D16 \ Read-0 ik Reaq 1
DWO
= VoH
DWi1 \( VoL
- -— tcHpwLs — tcHDbwHs
*2
Von . +.T Vou VoH VoH VoH .
D311to D16 >< VoL Write-0 4L VoL VoL VoL VoL Write-2 ><
N - _ Write-1
tcHova tcHpvs
*1: Q4H indicates Q4HR (Read) of Hyper DRAM cycle or Q4HW (Write) cycle.
*2: ---- indicates the timing when the bus cycle begins from the high-speed page mode.
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MB91101 Series

(12) CBR Refresh

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
) toLraH CLK, RASO, RAS1 — 6 ns
RAS delay time
teHrAL CLK, RASO, RAS1 — 6 ns
i CLK, CSOH, CSOL, . . 6 ns
_ CLeASL ICS1H, CSiIL
CAS delay time
i CLK, CSOH, CSOL, . 6 ns
CLeAS 1 Cs1H, CSiL
tcve
R1 R2 R3 R4
CLK Vor VoL Vor VoL Vor VoL
RASO Vo
RAST Vo /
— tcLrAH — - tcHRAL
CSOH / y Vor
CSoL oL
CS1H —» toLcasL — tcLcasH
CSiL
DWO
DwWi1 /
o
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MB91101 Series

(13) Self Refresh
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)
. . Value )
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
) tcLraH CLK, RASO, RAS1 — 6 ns
RAS delay time
teHrAL CLK, RASO, RASH1 — 6 ns
i CLK, CSOH, CSOL, . . 6 ns
_ CLeASL I Cs1H, CSiL
CAS delay time
; CLK, CSOH, CSOL, . 6 ns
CLeASH I Cs1H, CSiL
SR3 SR3
oLk o / _/ Nw
tcHRAL - «— tCLRAH
RASO FVon
RASH1 VoL / VoH
59
CSOH _
CSOL \_ VoL /' Von
CS1H i 59
CS1L > teLcasL w1 foLoask
e}
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MB91101 Series

(14) UART Timing

(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

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

Serial clock cycle time tscve — 8 X tever — ns
SCLK - SCLK T tscLcH — 4 x tcyer—10 |4 X tcyer+10| ns
SCLK T— SCLK | tscHeL — Internal |4 X tevcr—10 |4 X tcver+10| ns
SCLK l— SOUT delay time | ts.ov — shift clock -80 +80 ns
Valid SIN — SCLK T s — mode 100 — ns
SCLK T— valid SIN hold

. tsHix — 60 — ns
time

Serial clock “H” pulse width | tsHsL — 4 x tcvee — ns
Serial clock “L” pulse width | tsLsH — 4 x tcvep — ns

. External
SCLK |— SOUT delay time | ts.ov — . — 150 ns
shift clock

Valid SIN — SCLK T tivsH — mode 60 — ns
SCLK T— valid SIN hold

. tsHix — 60 — ns
time

tevee: A cycle time of peripheral system clock

Note : This rating is for AC characteristics in CLK synchronous mode.

SCLK \ Vo

¢ Internal shift clock mode

tscLcH >

tscHeL

/

\( VoL

SOUT

- {gHx —————————— >

SIN

ViH
Vi

¢ External shift clock mode

tstsh ———

- tsHSL ———————»

SCLK Vin &
Vi Vi \
-— tsLov
VoH
SouUT Vor ><
«— tvsH —ml—— gy —— >
SIN ViH Vi1
Vi \
(e8]
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(15) Trigger System Input Timing

MB91101 Series

(Vccb =5.0 V+£10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name | Condition - Unit | Remarks
Min Max
A/D start trigger input time :zzf ATG 5 X tever — ns
I?WM external trigger input | trreH, TRGO to TRG3 5 x tovor . ns
time trraL
tevee: A cycle time of peripheral system clock
[ trraH > | trRaL >
ATG ViH ViH
TRGO to TRG3 AL Vie
foe)
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MB91101 Series

(16) DMA Controller Timing
(Vceb =5.0 V £10%, Vss = AVss = 0.0 V, Ta = —40°C to +70°C)
(Veccb =Vee3=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40°C to +70°C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
DREQ input pulse width | torwn DREQO to DREQ2 2 X teve — ns
i t CLK, — 6 ns
DACK delay time CLDL DACKO to DACK?2
(Normal bus) CLK
Normal DRAM ’ —_
( ) fowH | HACKO to DACK2 6 ns
) CLK,
EOP delay time terel EOPO to EOP2 — 6 ns
(Normal bus) CLK
Normal DRAM ’ —
( ) & EOPO to EOP2 — N L
i t CLK, — n/2 x t ns
DACK delay time - | DACKO to DACK2 ove
(Single DRAM) CLK
Hyper DRAM ’ —
(Hyp ) foroH | HACKO to DACK? 6 ns
i t CLK, — n/2 x t ns
EOP delay time e EOPO to EOP2 oe
(Single DRAM) CLK
Hyper DRAM ’ —_
(Hyp ) teHEn EOPO to EOP2 6 ns
tcve (a cycle time of peripheral system clock): Refer to “(2) Clock Output Timing.”
- tcve -
CLK 7~ VoH \ Vo £ Vo VoL
DACKO to DACK2 o - foon
EOPO to EOP2 \
(Normal bus) \ VoH
(Normal DRAM) R VoL
DACKO to DACK2
EOPO to EOP2 \ -
(Single DRAM) OH
(Hyper DRAM) Nor |
-~ ECHD'— — — teHpH
CHEL
- toRwWH ‘l
DREQO to DREQ2 7 Vi Vi
fes)
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5. A/D Converter Block Electrical Characteristics
(AVec =2.7V 10 3.6 V, AVss =0.0 V, AVRH =2.7 V, Ta=—-40°C to +70°C)

MB91101 Series

. Value .
Parameter Symbol | Pin name - Unit
Min Typ Max
Resolution — — — 10 10 bit
Total error — — — — +4.0 LSB
Linearity error — — — — 3.5 LSB
Differentiation linearity error — — — — +2.0 LSB
. AVRL - AVRL + AVRL +
Zero transition voltage Vor | ANO to AN3 15LSB 0.5 LSB 55 LSB V
. AVRH — AVRH - AVRH +
Full-scale transition voltage Vrst | ANO to AN3 4.5LSB 15LSB 0.5LSB V
Conversion time — — 5.6 — — us
Analog port input current lain ANO to AN3 — 0.1 10 A
Analog input voltage Van | ANO to AN3 AVss — AVRH V
Reference voltage — AVRH AVss — AVce \
la AVce — 4 — mA
Power supply current
laH AVce — — 52 A
In AVRH — 200 — A
Reference voltage supply current
lrH AVRH — — 5*2 A
Conversion variance between channels — ANO to AN3 — — 4 LSB

*1: AVcc=2.7Vt0 3.6V
*2: Current value for A/D converters not in operation, CPU stop mode (Vcc = AVec = AVRH = 3.6 V)

Notes: e As the absolute value of AVRH decreases, relative error increases.
¢ Output impedance of external circuit of analog input under following conditions;
Output impedance of external circuit < 10 kQ.
If output impedance of external circuit is too high, analog voltage sampling time may be too short for
accurate sampling (sampling time is 5.6 pus for a machine clock of 25 MHz).

¢ Analog input circuit
=>Sample and hold circuit
Analog input Co
— Comparator
R R R
ON1 ON2 ON3 C1
Roni : 0.2 kQ I
Ronz : 1.4 kQ
Rons : 1.4 kQ Co:16.6 pF
Rons : 0.2 kQ Ci: 4.0pF
Note: Listed values are for reference purposes only.
o
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MB91101 Series

6. A/D Converter Glossary
* Resolution

The smallest change in analog voltage detected by A/D converter.
¢ Linearity error
A deviation of actual conversion characteristic from a line connecting the zero-traction point (between

“00 0000 0000” <> “00 0000 0001”) to the full-scale transition point (between “11 1111 1110” < “11 1111

11117).

Differential linearity error
A deviation of a step voltage for changing the LSB of output code from ideal input voltage.

Digital output

Linearity error

3FF 1

3FE +

3FD 1

004 +

003

002

AVRL

Linearity error of
digital output N =

1LSB =

oot 4 ——---
|/ Vor (measured value)

Actual conversion
characteristic

{1LSB X (N - 1) + Vor}

Vst
(measured
value)

Vnt
(measured value)

Actual conversion
characteristic

Ideal characteristic

AVRH
Analog input

Vnt — {1 LSB X (N —1) + Vor}
1LSB

[LSB]

Vest — Vor

\'
1022 V]

Digital output

Differential linearity error

N+1 +

Ideal characteristic

{

éweasured value)

Actual conversion characteristic

ViN+ )T
vy (measured value)

AVRL

Differential linearity error

Vor: A voltage for causing transition of digital output from (000)H to (001)H

of digital output N

AVRH
Analog input
ViN+1)T = VNT
~1is8 1 [LSB]

Vrst: A voltage for causing transition of digital output from (3FE)H to (3FF)H

Vnr: A voltage for causing transition of digital output from (N — 1) to N
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¢ Total error

MB91101 Series

A difference between actual value and theoretical value. The overall error includes zero-transition error,
full-scale transition error and linearity error.

Total error
3FF + ,
1.5 LSB’
3FE + foee -
Actual conversion :
characteristic ’ :
BFD+ e
= {1LSB'X(N-1) !
2 | +o05LsB} |
8 ~ E---k\
= :Q
2 004 + greeeet
o :
' Vnt
o3+ - —d i (measured value)
| ‘«— Actual conversion
! ' characteristic
002 1 - doeeoed
: <+—— Ideal characteristic
001 +--—dt------
0.5LSB —| |=—

AVRL AVRH
Analog input

Vit — {1 LSB’ x (N - 1) + 0.5 LSB’}

Total error of digital output N = [LSB]
1LSB'
1LSB (ideal value) = YR —AVAL
1024

Vor' (ideal value) = AVRL + 0.5 LSB’ [V]
Vest'  (ideal value) = AVRL — 1.5 LSB’ [V]

Vnt: A voltage for causing transition of digital output from (N - 1) to N

DS07-16301-6E
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MB91101 Series

B REFERENCE DATA
(1) Operating frequency vs. Icc characteristics

Internal DC - DC I‘egulator is not used (V005 =Vce3=3 V) Internal DC - DC regu|ator is used (VCCS =5 V)
90 - 90 T
(Vec) (Vce) /l
80 + 80 f
36V | A 45V1055V
LA o pd
70 ] 70 v
P
33V A v

60 - 60 v
— vd 30V = e
< 50 % : < 50
E /// e 27V =
8 40 Yo 8 40

30 // % oA 30

20 //Ag;/ 20 /’/

10 7%/ 10 A

0 0
0 10 20 30 40 50 0 10 20 30 40 50
f (MHz) f (MHz)

Operating conditions : Source oscillation 12.5 MHz (crystal), PLL is used (50 MHz, 25 MHz, 12.5 MHz)
Gear : CPU = 1/1, Peripherals = 1/1
(Doubler is used for 50MHz, Gear peripherals = 1/2)

(2) Vce vs. lcc characteristics

Internal DC - DC regulator is not used (Vcc5 = Vec3 = 3 V) Internal DC - DC regulator is used (Vcc5= 5 V)

Icc (mA) lcc (MA)
18 T 18
/J>Gear 1M1
16 16
1 1/ 14 > Gear: 1/1
/ Gear: 1/2
12 12
Gear : 1/2
10 10
5 / AGear{: 1/4 5
z;//~Gear :1/8 ) - \Gear : 1/4
6 ¢ L | 6 —
A// /uGear: 1/8 Gear : 1/8
4 PLL : off 4 n S—
A-//J/V ( I Gear : 1/8
2 T' 2 (PLL : off)]
0 0
24 27 30 33 36 4.5 5.0 5.5
Vee (V) Vee (V)

Operating conditions : Source oscillation 12.5 MHz (crystal), divide-by-2 input, PLL : ON
Gear : CPU = Peripherals
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MB91101 Series

H ORDERING INFORMATION

Part number Package Remarks
100-pin Plastic LQFP

MB91101APMC (FET-100P-M20)
MB91101APF 100-pin Plastic QFP
MB91101APF-G-JNE1 (FPT-100P-M06)

DS07-16301-6E FUﬁTSU 9
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MB91101 Series
S

B PACKAGE DIMENSIONS

100-pin plastic LQFP Lead pitch 0.50 mm
Package width x 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¢g
Code
(FPT-100P-M20) (Reference) 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.
16.000.20(.630+.008)SQ
*14.00£0.10(.551+.004)SQ
© O,
AR AARrRRARARRRATRT A0
°g0 -
% % (] 0.08(.003)
= = (D;;Q of A'pat |
= = [ }
= — : +0.20 ( +008) ‘
= INDEX RS ! 1(1\5A%L°r:§n§0r512i§?106 0.10:0.10 |
= — } / ((2041'0%) |
i E | 0°~8°ﬁ tand of ‘
:‘ A" } 0.50+0.20 0.25(.010) }
WLEEEEECEERREEEEEEEERELE | (0201008) (B200)
© ‘ ‘ H () | 060:015 |
0.50(.020 . " 024, |
L L s STomioon @ Tt T
Dimensions in mm (inches).
© 2005-2010 FUJITSU SEMICONDUCTOR LIMITED F100031S-¢-3-5 Note: The values in parentheses are reference values
Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
(Continued)
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MB91101 Series
S

(Continued)

100-pin plastic QFP Lead pitch 0.65 mm

Package width x

14.00 x 20.00 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX

Code
(Reference) P-QFP100-14x20-0.65

(FPT-100P-MO06)

100-pin plastic QFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-MO06) Note 2) Pins width and pins thickness include plating thickness.

23.9040.40(.941.016) Note 3) Pins width do not include tie bar cutting remainder.

#20.00+0.20(.787:.008)
©)
Ol== ==
 ——  — — i
 ——  — — i
== == r+—[0.10(.004) ]
 ——  — i
— — 17.90+0.40
f— O Q = (.705+.016)
J—— T #14.00+0.20
—— —— (.551:.008)
 —— T
— INDEX = | | | = . _____
— )/ ——— } Details of "A" part }
— — | — |
CE= == | o0 [ |
. 020 —/——————
IR o S Al
v | (Mounting height) ~ |i M |
| g | |
© 0.65(.026) 0.3220.0 01750.06 | l (;8 J[;! Iy
-00(. .32+0.05 .17+0. - |
o " (.013+.002) ©[0.13(.005) @] (.007+.002) I LS |
| 0.80:0.20 0.25+0.20] |
A | 7.031x.008) (:010+.008) |
I 0.88:0.15 (Stand off) |
‘ | (.035.006) }

Dimensions in mm (inches).

© 20022010 FUITSU SEMICONDUCTOR LIMITED F100008-57 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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MB91101 Series

B MAJOR CHANGES IN THIS EDITION

Page Section Change Results
95 B ORDERING INFORMATION Added the part number as follows.
MB91101APF-G-JNE1

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

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

FUJITSU SEMICONDUCTOR 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://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

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

Korea

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

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.

151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fujitsu.com/sg/services/micro/semiconductor/

FUJITSU SEMICONDUCTOR 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/fss/

FUJITSU SEMICONDUCTOR 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/fsp/

All Rights Reserved.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUIITSU SEMICONDUCTOR device; FUIITSU SEMICONDUCTOR does
not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU SEMICONDUCTOR or any
third party or does FUIITSU SEMICONDUCTOR warrant non-infringement of any third-party's intellectual property right or other right
by using such information. FUJITSU SEMICONDUCTOR assumes no liability for any infringement of the intellectual property rights or
other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJIITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages aris-
ing in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures
by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-
current levels and other abnormal operating conditions.

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations
of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

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

Edited: Sales Promotion Department
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