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32-bit RISC Microcontroller

CMOS

FR30 MB91107 Series

MB91107A/108

B DESCRIPTION

The MB91107 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 MB91107 series normally operates in the external bus access mode and executes instructions on
the internal 1 Kbyte cache memory and RAM (MB91107A: 128 Kbytes, MB91108: 160 Kbytes) for enhanced
performance.

The MB91107 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 Microelectronics 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
(Continued)

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

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

« 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

Bus interface

 Clock doubler: Internal 50 MHz, external bus 25 MHz operation
 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: 8
« 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 us input/output ports
« Little endian mode supported (Select 1 area from area 1 to 5)

DRAM interface

» 2 banks independent control (area 4 and 5)
* Double CAS DRAM (normal DRAM I/F) / 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
» Supports 8/9/10/12-bit column address width
* 2CAS/1WE, 2WE/1CAS selective

Cache memory

 1-Kbyte instruction cache memory

» 2 way set associative

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

« Lock function: For specific program code to be resident in cache memory

DMAC (DMA controller)

* 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
» Use 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 selective
 Start: Software/external trigger/internal timer selective

16-bit reload timer

* 16-bit 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)
* PWM timer: 4 channels

» Watchdog timer: 1 channel

Bit search module
First bit transition or first "0"/"1" bit position from MSB can be detected in 1 cycle

Interrupt controller

« External interrupt input: Non-maskable interrupt (NMI), normal interrupt 8 (INTO to INT7)

* 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 levels)

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-120
* CMOS technology (0.35 um): MB91V108 (0.25 um) eseee Development model
MB91107A (0.25 um) eeees Production model
MB91108 (0.25 um) sseee Production model
» Power supply voltage: 3.3 V £ 0.3 V (internal regulator)

DS07-16305-4E FUﬁTSU 3
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B PIN ASSIGNMENT

PB5/CS1L
PB6/CS1H
PB7/DW1
_c
€S0
PA1/CS1
PA2/CS2
PA3/CS3
PA4/CS4
PA5/CS5
PAG/CLK
NI
HST
RST

Vss

MDO

MD1

MD2
P80/RDY
P81/BGRNT
P82/BRQ
RD

WRO0
P85/WR1
P20/D16
P21/D17
P22/D18
P23/D19
P24/D20
P25/D21
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Pin no. Pin name Circuit Function
type
85 D16/P20
86 D17/P21
g; Bigjg;g Bit 16 to bit ?3 of external data bus. o
C Can be configured as ports (P20 to P27) when external data bus width is
89 D20/P24 .
90 D21/P25 set to 8-bit.
91 D22/P26
92 D23/P27
93 D24
94 D25
95 D26
367; gg; C Bit 24 to bit 31 of external data bus.
98 D29
99 D30
100 D31
102 A00
103 AO01
104 A02
105 A03
106 A04
107 AO5
108 A06
1(1)? 28; F Bit 00 to bit 15 of external address bus.
112 A09
113 A10
114 All
115 Al12
116 A13
117 Al4
118 Al15
120 A16/P60
1 Al17/P61
2 A18/P62
3 A19/P63 E Bit 16 to bit 23 of external address bus.
4 A20/P64 Can be configured as ports(P60 to P67) when not used as address bus.
5 A21/P65
6 A22/P66
7 A23/P67
Bit 24 of external address bus.
8 A24/P70 F Can be configured as a port(P70) when not used as address bus.
External ready input.
79 RDY/P80 C Inputs “0” when bus cycle is being executed and not completed.
Can be configured as a port when this pin is not used.

DS07-16305-4E
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Pin no. Pin name Circuit Function
type

External bus release acknowledge output.
80 BGRNT/P81 F Outputs “L” level when external bus is released.
Can be configured as a port when this pin is not used.

External bus release request input.
81 BRQ/P82 P Inputs “1” when release of external bus is required.
Can be configured as a port when this pin is not used.

82 RD M Read strobe output pin for external bus.

Write strobe output pin for external bus. Relation between control signals
and effective byte locations is as follows:

83 WRO M
16-bit bus width 8-bit bus width
D31 to _— —
D24 WRO WRO
D23 to _—
_ WR1 1/0O port enabled
84 WR1/P85 F D16 wop )

Note: WR1 is Hi-Z during resetting. Attach an external pull-up resister
when using at 16-bit bus width.

65 CS0 M Chip select 0 output (“L” active).

Chip select 1 output (“L” active).

66 CSLPAL Chip select 2 output (“L” active).
67 CS2/PA2 : S
— Chip select 3 output (“L” active).
68 CS3/PA3 F : S
— Chip select 4 output (“L” active).
69 CS4/PA4 Chip select 5 output (“L” active).
70 CS5/PA5

Can be configured as ports when PA1 to PA5 are not used.

System clock output.
71 CLK/PA6 F Outputs clock signal of external bus operating frequency.
Can be configured as a port when PAG is not used.

RAS output for DRAM bank O.

56 RASO/PBO CASL output for DRAM bank 0. |
57 CSOL/PB1 |
CASH output for DRAM bank 0.
58 CSOH/PB2 i A | Refer to the
— WE output for DRAM bank 0 (“L" active). :
59 DWO0/PB3 | DRAM interface
F RAS output for DRAM bank 1. :
60 RAS1/PB4 | for details.
CASL output for DRAM bank 1.
61 CS1L/PB5 b
CASH output for DRAM bank 1.
62 CS1H/PB6 b g m Aoy |
63 DW1/PB7 WE output fc_)r DRAM bank 1 (“L” active)
Can be configured as a port when PBO to PB7 are not used.
76 MDO Mode pins O to 2.
77 MD1 G MCU basic operation mode is set by these pins.
78 MD2 Directly connect these pins with Vcc or Vss for use.
53 X1 A Clock (oscillator) output.
54 X0 Clock (oscillator) input.
74 RST B External reset input.
73 HST H Hardware standby input (“L” active).

(Continued)
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Pin no.

Pin name

Circuit

type

Function

72

NMI

H

NMI (non-maskable interrupt pin) input (“L” active).

42

SC2/PEO

(SC2) Clock I/0 pin for UART2.
Clock output is available when clock output of UART2 is enabled.

(PEO) General purpose I/O port.
This function is available when UART2 clock output is disabled.

43

DREQO/PE1

(DREQO) External transfer request input pins for DMA. 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.

(PE1) General purpose 1/O port.

44

DACKO/PE2

(DACKO) External transfer request acknowledge output pin for DMAC
(ch. 0). This function is available when transfer request output for DMAC
is enabled.

(PE2) General purpose 1/O port.
This function is available when transfer request acknowledge output for
DMAC or DACKO output is disabled.

45

EOPO/PE3

(EOPO0) Can be configured as DMAC EOP OUTPUT (ch.0) when DMAC
EOP output is enable.

(PE3) General purpose 1/O port.

46

DREQ1/PE4

(DREQ1) External transfer request input pins for DMA. 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.

(PE4) General purpose 1/O port.

47

DACK1/PE5

(DACK1) External transfer request acknowledge output pin for DMAC
(ch. 1). This function is available when transfer request output for DMAC
is enabled.

(PE5) General purpose 1/O port.
This function is available when transfer request acknowledge output for
DMAC or DACK1 output is disabled.

48

EOP1/PE6

(EOP1) Can be configured as DMAC EOP OUTPUT (ch.1) when DMAC
EOP output is enable.

(PEG6) General purpose I/O port.

49

DREQ2/PE7

(DREQ?2) External transfer request input pins for DMA.

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.

(PE7) General purpose 1/O port.

DS07-16305-4E
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Pin no. Pin name Cireuit Function
type
(S10) UARTO data input pin.
This pin is used for input during UARTO is in input operation, and it is
33 SI0/PEO = necessary to disable output for other functions from this pin unless such
output is made intentionally.
(PFO) General purpose /O port.
(SO0) UARTO data output pin.
This function is available when UARTO data output is enabled.
35 SOO0/PF1 F
(PF1) General purpose /O port.
This function is available when UARTO data output is disabled.
(SCO0) UARTO clock 1/O pin.
Clock output is available when UARTO clock output is enabled.
36 SCO/PF2 F
(PF2) General purpose /O port.
This function is available when UARTO clock output is disabled.
(S11) UART1 data input pin.
This pin is used for input during UARTL1 is in input operation, and it is
37 SI1/PE3 = necessary to disable output for other functions from this pin unless such
output is made intentionally.
(PF3) General purpose /O port.
(SO1) UART1 data output pin.
This function is available when UART1 data output is enabled.
38 SO1/PF4 F
(PF4) General purpose /O port.
This function is available when UART1 data output is disabled.
(SC1) Clock I/O pin for UART1.
Clock output is available when clock output of UARTL1 is enabled.
39 SC1/PF5 F
(PF5) General purpose /O port.
This function is available when UART1 clock output is disabled.
(S12) UART?2 data input pin.
This pin is used for input during UART2 is in input operation, and it is
40 SI2/PE6 = necessary to disable output for other functions from this pin unless such
output is made intentionally.
(PF6) General purpose /O port.
(S0O2) UART2 data output pin.
This function is available when UART2 data output is enabled.
41 SO2/PF7 F
(PF7) General purpose /O port.
This function is available when UART2 data output is disabled.

(Continued)
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Pin no. Pin name Circuit Function
type
25 INTO/PGO (INTO to INT7) External interrupt request input pin.
26 INT1/PG1 This pin is used for input during corresponding interrupt is enabled, and
27 INT2/PG2 it is necessary to disable output for other functions from this pin unless
28 INT3/PG3 | such output is made intentionally.
29 INT4/PG4
30 INTS/PG5
31 INT6/PG6 (PGO and PG7) General purpose I/O port.
32 INT7/PG7
(TRGO and TRG1) PWM timer external trigger input pin.
16 TRGO/PHO F This function is available when PHO and PH1 data outputs are disabled.
17 TRG1/PH1
(PHO and PH1) General purpose I/O port.
(TRG2 and TRG3) PWM timer external trigger input pin.
TRG2/PH2/ This function is available when PH2 and PH3 data outputs are disabled.
18 CS6 F (PH2 and PH3) Can be configured as a I/O port when TRG2, TRGS,
19 TRG3/PH3/ CS6 and CS7 are not used.
= Chip select 6 output (“L’ active).
Chip select 7 output (“L’ active).
20 OCPAO/PHA4 (OCPAO to OCPA3) PWM timer output pin.
21 OCPA1/PH5 F This function is available when PWM timer output is enabled.
22 OCPA2/PH6
23 OCPA3/PH7 (PH4 to PH7) General purpose I/O port.
(DACK?2) External transfer request acknowledge output pin for DMAC
(ch. 2). This function is available when transfer request output for DMAC
is enabled.
50 DACK2/PIO F
(P10) General purpose I/O port.
This function is available when transfer request acknowledge output for
DMAC or DACK2 output is disabled.
(EOP2) EOP output pin for DMAC (ch.1).
This function is available when EOP output for DMAC is enabled.
(P11) General purpose I/O port.
EOP2/PI1/ This function is available when transfer complete acknowledge output
51 ATG F for DMAC output is disabled.
(ATG)External trigger input pin for A/D converter.
This pin is used for input when external trigger is selected to cause A/D
converter operation, and it is necessary to disable output for other func-
tions from this pin unless such output is made intentionally.
(ANO to AN3) Analog input pins of A/D converter.
12to 15 ANO to AN3 N This function is available when AIC register is set to specify analog input
mode.
9 AVcc — Power supply pin (Vcc) for A/D converter.
Reference voltage input (high) for A/D converter.
10 AVRH — Make sure to turn on and off this pin with potential of AVRH or more ap-
plied to Vcc.

DS07-16305-4E
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(Continued)
Pin no. Pin name Circuit Function
type
11 AVss/ AVRL L Power supply pin (Vss) for A/D converter and reference voltage input pin
(low).
24, 55, Vv L Power supply pin (Vcc) for digital circuit.
110 ce Always three pins must be connected to the power supply
64 c L Bypass capacitor pin for internal capacitor.
Refer to the HANDLING DEVICES.
34, 52,75, . I
101, 119 Vss — Earth level (Vss) for digital circuit.

Note : In most of the above pins, I/0O port and resource I/O are multiplexed e.g. xxx/Pxxx. In case of conflict between
output of I/O port and resource I/O, priority is always given to the output of resource /0.

B DRAM CONTROL REGISTER

i Data bus 16-bit mode _bi
Pin Data bu§ 8-bit Remarks
name | 2CAS/1WR mode |1CAS/2WR mode mode

RASO |Area 4 RAS Area 4 RAS Area 4 RAS Correspondence of “L” “H” to lower ad-

RASL |Area5 RAS Area 5 RAS Area 5 RAS dr?f,,s_ }OE’” (A0) in data bus 16-bit mode.

CSOL |Area 4 CASL Area 4 CAS Area 4 CAS w917

CSOH |Area 4 CASH Area 4 WEL Area 4 CAS CASL : CAS which AQ corresponds to 0"
area

CS1L |Area5 CASL Area 5 CAS Area 5 CAS CASH : CAS which AO corresponds to “1”

CS1H |Area 5 CASH Area 5 WEL Area 5 CAS area

DWO |Area 4 WE Area 4 WEL Area 4 WE WEL: V:rEe:’h'Ch A0 corresponds to "0

DW1 |Area5WE Area 5 WEL Area 5 WE WEH : WE which A0 corresponds to “1”

o)
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W /O CIRCUIT TYPE

MB91107 Series

DS07-16305-4E

o)
FUJITSU

Type Circuit Remarks
 Oscillation feedback resistance: 1 MQ
X1 approx.
- {>o—— Clock input
|_
X0
A
STANDBY
CONTROL
* CMOS level
Vee Hysteresis input
P-channel type Tr. Wl'thout standby' control
» With pull-up resistance
B Diffused N-channel type Tr.
resistor I_,7|7
Digital input
* CMOS level I/O
o With standby control
| Digital output
|—— Digital output
Cc
}» Digital input
—
STANDBY
CONTROL
* Analog input
N
. Analog input
(Continued)
11
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Type Circuit Remarks
* CMOS level output
o * CMOS level
—— Digital output Hysteresis input
With standby control
|—— Digital output
F
:'D}—» Digital input
——
STANDBY
CONTROL
* CMOS level input
|—T Without standby control
) g
Digital input
* CMOS level
|—T Hysteresis input
Without standby control
“ g
Digital input
« CMOS level output
o e CMOS level
—— Digital output Hysteresis input
Without standby control
I |—— Digital output
Digital input

[e®)
FUJITSU

(Continued)
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(Continued)
Type Circuit Remarks
* CMOS level output
|—— Digital output
M
|—— Digital output
* CMOS level output
o * CMOS level input
—— Digital output With standby control
D * With pull-down resistance
’-L:I}—‘ :}7:“— Digital output
P Pull-down
resistor control
:)o-» Digital input
STANDBY
CONTROL

DS07-16305-4E
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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.

2. Treatment of Pins
eTreatment of unused pins

Unused pins left open may cause malfunctions. Make sure to connect them to pull-up or pull-down resistors.
eHandling the output pins

Connecting an output pin to the power supply, to another output pin, or to a large-capacitance load may cause
a large current to flow. Since letting it flow for an extended period of time degrades the device, be careful in
using the device not to exceed the maximum rating.

ePower 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 MB91107 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 MB91107 series.

eMode 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.

oCrystal oscillator circuit

Noises around X0 and X1 pins may cause malfunctions of MB91107 series. In designing the PC board, layout
X0, X1 and 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.

3. Notes on Use
eExternal reset input

The RST pin requires "L" level input for at least five machine cycles before the the internal circuitry can be
completely reset.

eExternal clock

To use an external clock, in principle, supply the X0 and X1 pins with a clock signal opposite in phase to the XO.
To use the STOP mode (oscillation stop mode) along with the external clock, in which the X1 pin stops with "H"
output, you should insert an external resistor of about 1 kilohm to prevent a collision between outputs.

Given the next page is an example of using an external clock.

14 FUﬁTSU DS07-16305-4E
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MB91107 Series

*Using an external clock (for normal use)

-

MB91107 series

Note: To use the STOP mode (oscillation stop mode), insert a resistor to the X1 pin.

4. Notes on Internal DC-DC Regulator

« Since this product contains a regulator, be sure to supply current at 3.3 V to the VCC pin and insert a bypass

capacitor of about 0.1 uF to the C pin for the regulator.

» The A/D converter requires a 3.3-V power supply separately.

*Connecting to power supply

3.3V
Vcc
AVcc
AVRH
—| AVss
GND Vss

o)
FUJITSU
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* Notes on using the STOP mode

The regulator built in this product stops in the STOP mode. If the regulator stops due to a malfunction caused
by noise or a fault in the power supply during normal operation, the internal 2.5-V power supply may go below
the lower limit of the guaranteed operating voltage range. When using the STOP mode with the internal regulator,
therefore, be sure to supply an auxiliary external power to prevent the 3.3-V power supply from coming down.
Even in that case, the internal regulator can be restarted by input of a reset signal (To restart the regulator, keep
the reset pin at the L level for at least the oscillation settling time).

*Using STOP mode with 3.3 V power supply

3.3V

Vcc 2.4 kQ

0.1pF
7.6 kQ

by
i

5. Turning on the Power Supply
*RST pin
When turning on the power supply, never fail to start from setting the RST pin to “L” level. And after the power
supply voltage goes to Vcc level, at least after ensuring the time for 5 machine cycles, then set to “H” level.
ePin 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 MB91107 series, 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.)

eSource 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.
eHardware Stand-by at Turning on the Power Supply

When turning on the power supply with the HST pin being setto “L’ level, the hardware doesn’t stand by. However
the HST pin becomes available after the reset cancellation, the HST pin must once be back to “H” level.

ePower 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.

16 FUﬁTSU DS07-16305-4E
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B BLOCK DIAGRAM

FR CPU
I-bus Instruction Cache
1 KB
Bit Search Module (16 bit) Harvard
Princeton
D-bus (32 blt) Bus Converter D31 ~D16
DMAC (8 ch) A24 ~ A0O
RD
WRO - WR1
DREQO DREQ1 DREQ2 RDY
DACKO DACK1 DACK2 Bus Controller CLK
EOPO EOP1 EOP2 32 bit < 16 bit CS0 ~CS7
Bus Converter BRQ BGRNT
C-bus RAM 128 KB (MB91107A)
RAM 160 KB (MB91108
X0 X1 Clock Control Unit ( )
RST (Watch Dog Timer)
HST RASO RAST
DRAM Controller CSOoL CS1iL
CSOH CS1H
DWO DW1
INTO ~ INTZ Interrupt Control Unit
NMI
(32 bit) Port 0 ~ Port B
ANO ~ AN3 )
AvVce AVRH Corl\?(-)lr)tltteﬁ(/4D ch)
AVss AVRL
ATG
- UART (3 ch) SI0 SI1 SI2
Reload Timer (3 ch) R-bus (16 bit) with SO0 SO1 S02
Baud Rate Timer SCO0 SC1 SC2
- OCPAO ~ OCPA3
PWM T 4 ch
Port imer (4 ch) TRGO - TRG3
Note: Pins are display for functions (Actually some pins are multiplexer).
When using REALOS, 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 Ghytes (232 bytes) and the CPU linearly accesses the memory
space.
External ROM/external Internal ROM/external
bus mode bus mode
0000 0000H [——— - ===
110 110 Direct addressing area*!
0000 0400H —————— b
Vo o See ‘N 1/0 MAP”
00000800H |— | .
Access inhibited Access inhibited
0001 0000H |}—— L .
External area External area
oooc o0OOH|b—— .

000E 0000+ | External area

oooEgooon|  beeeeooo e
Access inhibited
0010 0000H }—— ..
External area External area
FFFFFFFPW L—mp— 1 .

Note : Only the above mode exist in this product.

Internal RAM «Internal 128 KB-RAM
Internal RAM | «Internal 32KB-RAM *2 (MB91108 only)

*1: The following areas on the memory space are assigned to direct addressing area for
1/0. 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 0-OFFx
- half word data access  0-1FFn
—  word data access 0-3FF+

*2: Access inhibited of MB91107A
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2. Registers

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

eDedicated registers
Program counter (PC) : 32-bit length, indicates the location of the instruction to be executed.
Program status (PS) : 32-hit length, register for storing register pointer or condition codes.

: 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)

Table base register (TBR)

: 32-bit length, register for multiplication/division.

32bit &#=—— 32bit —» Initial value
Program counter PC XXXX XXXX  Indeterminate
Program status PS — | ILM | — |SCR|CCR
Table base register TBR 000F FCOO
Return pointer RP XXXX XXXX  Indeterminate
System stack pointer SSP 00000000
User’s stack pointer USP XXXX XXXX  Indeterminate
Multiplication/division re- MDH XXXX XXXX  Indeterminate
sult register MDL XXXX XXXX  Indeterminate

eProgram 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 a interrupt level mask register (ILM).

bit 31 20 19 18 17 16 10 9 8 7 6 5 4 3 2 1 O
PS | — ILM4 to ILMO — |D1L({DO| T |—|—| S I N|Z |V |C
| | I |

ILM SCR CCR
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eCondition 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".

: 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.

V-flag

eSystem condition code register (SCR)
T-flag : Specifies whether or not to enable step trace trap.

eInterrupt 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 | 1 ‘ 1 ‘ 1 15
1 | 1 | 1 \ 1 \ 1 31 Low

DS07-16305-4E
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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.

‘«— 32bit —____, Initial value

RO XXXX XXXXH
R1 :

R12

R13 AC :

R14 FP XXXX XXXXH
R15 SP 0000 0000H

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).
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B SETTING MODE
1. Pin

eMode setting pins and modes

Mode setting pins Reset vector | External data bus
MD2 | MD1 | MDO Mode name access area width Bus mode
0 0 0 External vector External 8 bits
mode 0 External ROM/external
bus mode
0 0 1 External vector External 16 bits
mode 1
0 1 0 — — — Inhibited
0 1 1 Internal vector mode Internal (Mode register) | Inhibited
1 — — — — — Inhibited
2. Registers
eMode data
MODR Initial value Access
Address : 0000 07FF+x M1 | MO * * * * * * XXXX XXXXs W
-—
T Bus mode setting bit

Always write “0” except for M1 and MO.

eBus mode setting bits and functions
M1 MO Functions Note
Single-chip mode

Internal ROM/external bus mode Inhibited

External ROM/external bus mode
— Inhibited

Note : MB91107A places 128-KB internal RAM in the internal ROM area.
To use the 128-KB internal RAM, be sure to set '01".

R, O| O
R O| k| O
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H /O MAP
The remainder of this section contains a list of the registers for peripheral resources in memory space.
Address Rgginsqt:r Register name Access Resource name Initial value
000001+ PDR2 Port 2 data registe R/W XXXXXXXXe
000004+ PDR7 Port 7 data registe rRW | ] mm———— Xs
000005+ PDR6 Port 6 data registe R/W XXXXXXXXe
000008+ PDRB Port B data registe R/W XXXXXXXXe
000009+ PDRA Port A data registe R/W —XXXXXX—8
00000BH PDR8 Port 8 data registe R/W Port Data Register — —X— —XXXs
000012+ PDRE Port E data registe R/W XXXXXXXXs
000013+ PDRF Port F data registe R/W XXXXXXXXe
000014+ PDRG Port G data registe R/W XXXXXXXXe
000015+ PDRH Port H data registe R/W XXXXXXX0s
000016+ PDRI Port | data registe rRW | | —===== XXe
00001CH SSRO Serial status register 0 R/W 00001-00s
000010 SS|ODDRF\9(/J 22:::2: ?uﬁ;h?gg;iglgsltsetre?/ RIW UARTO KHXXRXXXKe
00001Ewn SCRO Serial control register 0 R/W 00000100e
00001F+ SMRO Serial mode register 0 R/W 00--0-00s
000020+ SSR1 Serial status register 1 R/W 00001-00s
conczs | SEEL |Seebeusaaregse [ ew || 0000000
000022+ SCR1 Serial control register 1 R/W 00000100e
000023+ SMR1 Serial mode register 1 R/W 00--0-00s
000024+ SSR2 Serial status register 2 R/W 00001-00s
coones, | SORE [Seteuseeegme | mw || 000000
000026+ SCR2 Serial control register 2 R/W 00000100e
0000274 SMR2 Serial mode register 2 R/W 00--0-00s
000028+ _ ] XXXXXXXXs
000029, TMRLRO |16-bit reload register O W OO0
00002AH o _ _ XXXXXXX Xz
00002Bn TMRO 16-bit timer register 0 R Reload Timer O OO0
00002EH _bi i —-——-0000s
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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Address Rﬁg:ﬁfr Register name Access Resource name Initial value
000030+ ) _ XXXXXXXXs
TMRLR1 |16-bit reload register 1 w
000031+ XXXXXXXXe
000032+ o _ _ XXXXXXXXs
TMR1 16-bit timer register 1 R Reload Timer 1
000033+ XXXXXXXXB
000036+ _bi i —-——-0000s
TMCSR1 16-bit reload tlmer_ RIW
0000374 control status register 1 00000000
000038+ \bcr  |am ter data regist S A XX
converter data register
000039+ J A/D Converter XXXXXXXXe
00003A (Successive 00000000
H i i B
ADCS A/D converte control status register| R/W approximation type)
00003BH 000000008
00003CHx ] i XXXXXXXXs
TMRLR2 |16-bit reload register 2 W
00003Dw XXXXXXXXe
00003EH o i ) XXXXXXXXs
TMR2 16-bit timer register 2 R Reload Timer 2
00003F+ XXXXXXXXB
000042+ _bi i -——-0000s
TMCSR2 16 _b|t reload timer control status RIW
000043+ register 2 000000008
000050+ ) 11111111s
ASR6 Area select register 6 w
000051~ 11111111e
000052+ ) 00000000e
AMRG6 Area mask register 6 W
000053~ 00000000s
000054+ ] External Bus Interface| 1111111 1s
ASR7 Area select register 7 W
000055+ 11111111s
000056+ ) 000000008
AMR7 Area mask register 7 "
000057+ 00000000e
000059+ Cs67 Output enable R/W -——-0011s
000078+ | UTIMO/ | U-TIMER register ch.0 RIW 00000000
000079+ UTIMRO |U-TIMER reload register ch.0 U-TIMER O 0000000 O0s
00007BH UTIMCO |U-TIMER control register ch.0 R/W 0--00001s
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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Address Rgglnsqt:r Register name Access Resource name Initial value
00007Cx |  UTIM1/ |U-TIMER register ch.1 RIW 00000000s
00007Dx UTIMR1 [U-TIMER reload register ch.1 U-TIMER 1 0000000O0s
00007F+ UTIMC1 |U-TIMER control register ch.1 R/W 0--00001s
000080+ | UTIM2/ |U-TIMER register ch.2 RIW 00000000s
000081k UTIMR2 |U-TIMER reload register ch.2 U-TIMER 2 0000000 O0s
000083+ UTIMC2 |U-TIMER control register ch.2 R/W 0--00001s
000094+ EIRR External interrup request register| R/W 00000000e
000095+ ENIR Interrupt enabble register R/W 00000000e
External Interrupt/NMI
000098+ ELVR External i_nterrup request level R/W 00000000s
000099+ setup register 000000008
0000D2H DDRE Port E data direction register W 00000000s
0000D3H DDRF Port F data direction register W 00000000e
0000D4+ DDRG Port G data direction register W EggisEt;rData Direction 00000000e
0000D5H DDRH Port H data direction register w 00000001e
0000D6H DDRI Port | data direction register w | m===== 00s
0000DCH ] 001100108
GCN1 General control register 1 R/W
0000DD 00010000s
000O0DFH GCN2 General control register 2 R/W 00000000e
OOO0OEOH ) ) 11111111e
PTMRO PWM timer register O R
OOOOE1n 11111111s
0000E2H ] ] XXXXXXXXs
PCSRO PWM cycle setting register 0 W
0000E3H XXXXXXXXs
0000EA4+ ] ] XXXXXXXXs
PDUTO PWM duty setting register 0 W
0O0OES5H XXXXXXXXe
0000E6H PCNHO | Control status register H 0 R/W PWM 0000000-s
0000E7w PCNLO Control status register L 0 R/W 00000000e
0000E8H _ _ 11111111e
PTMR1 PWM timer register 1 R
0O00E9H 11111111s
OO0OEAH ] . XXXXXXXXs
PCSR PWM cycle setting register 1 W
000OEBH XXXXXXXXs
000OECH ) ] XXXXXXXXe
PDUT PWM duty setting register 1 w
OOOOEDH XXXXXXXXs
OOOOEEH PCNH Control status register H 1 R/W 0000000-s
0000EFH PCNL Control status register L 1 R/W 00000000e
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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Address Rﬁglnsqt:r Register name Access Resource name Initial value
0000FOH ) ) 11111111e
PTMR2 PWM timer register 2 R
OOO0O0F1+ 11111111s
0000F2H ] ] XXXXXXXXs
PCSR2 PWM cycle setting register 2 W
0000F3H XXXXXXXXs
0000F4+ ] ] XXXXXXXXs
PDUT2 PWM duty setting register 2 W
0000F5H XXXXXXXXe
0000F6H PCNH2 | Control status register H 2 R/W 0000000-=.
0000F 7w PCNL2 Control status register L 2 R/W PWM 00000000e
0000F8H ] ) 11111111s
PTMR3 PWM timer register 3 R
0000F9H 11111111s
0000FAH ] ] XXXXXXXXs
PCSR3 PWM cycle setting register 3 W
0000FBH XXXXXXXXe
000OFCH ) ) XXXXXXXXe
PDUT3 PWM duty setting register 3 W
OOOOFDw XXXXXXXXs
0000FEH PCNH3 | Control status register H 3 R/W 0000000-8
0000FF~ PCNL3 Control status register L 3 R/W 00000000e
000200+ XXXXXXXXs
000201~ ] ) XXXXXXXXe
DPDP DMAC parameter descriptor point| R/W
000202+ XXXXXXXXe
000203~ X0000000e
000204+ 000000008
000205+ ) 000000008
DACSR |DMAC control status register R/W DMAC
000206+ 000000008
000207+ 00000000s
000208+ XXXXXXXXe
000209+ _ ) XX000000e
DATCR DMAC pin control register R/W
00020AH XX00000O0e
00020BH XX000000e
0003E4+ | | e e B
0003ES5w | | e e e B
ICHCR Instruction cache R/W Instruction Cache
0003EGH | | e B
0003E7H —-000000s
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)

26

[e®)
FUJITSU

DS07-16305-4E



MB91107 Series
S

Address Rgglnsqt:r Register name Access Resource name Initial value
0003FOH XXXXXXXXe
OOOSF].H B|t Search modu'e XXXXXXXXB
BSDO ) . w
0003F2+ zero-detection data register XXXXXXXXB
0003F3H XXXXXXXXs
0003F4+ XXXXXXXXe
0003F5+ i XXXXXXXXe
BSD1 Blt search m(_)dule _ RIW
0003F6k single-detection data register XXXXX XXX
0003F7H XXXXXXXXe
Bit Search Module
0003F8H XXXXXXXXs
0003F9H B|t Search modu'e XXXXXXXXB
BSDC " . . w
0003FAH transition-detection data register XXXXXXX X
0003FBH XXXXXXXXe
0003FCH XXXXXXXXe
0003FDw ] ) XXXXXXXXe
BSRR Bit search module result register R
0003FEH XXXXXXXXs
0003FFH XXXXXXXXs
0004001 ICROO Interrupt control register 0 -—=-11111s
000401+ ICRO1 Interrupt control register 1 -—=-11111s
000402+ ICRO2 Interrupt control register 2 -—=-11111s
000403+ ICRO3 Interrupt control register 3 -———-11111s
000404+ ICRO4 Interrupt control register 4 -———11111s
000405+ ICRO5 Interrupt control register 5 -———11111s
000406 ICRO6 Interrupt control register 6 -—=-11111s
0004074 ICRO7 Interrupt control register 7 -—=-11111s
000408+ ICRO8 Interrupt control register 8 R/W Interrupt Controller | ——-11111s
000409+ ICR0O9 Interrupt control register 9 -———-11111s
00040AH ICR10 Interrupt control register 10 -—-11111s
00040BwH ICR11 Interrupt control register 11 -———11111s
00040CH ICR12 Interrupt control register 12 -—=-11111s
00040DH ICR13 Interrupt control register 13 -—=-11111s
00040Ew~ ICR14 Interrupt control register 14 -—=-11111s
00040F+ ICR15 Interrupt control register 15 -—-11111s
000410+ ICR16 Interrupt control register 16 -—=-11111s
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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Address Rﬁg:ﬁfr Register name IAccess Resource name Initial value
000411+ ICR17 Interrupt control registerl7 -———-11111s
000412+ ICR18 Interrupt control register 18 -—-=-11111s
000413n ICR19 Interrupt control register 19 ———11111s
000414+ ICR20 Interrupt control register 20 ———11111s
000415+ ICR21 Interrupt control register 21 -——=-11111s
000416+ ICR22 Interrupt control register 22 -———-11111s
000417n ICR23 Interrupt control register 23 -———-11111s
000418+ ICR24 Interrupt control register 24 -—-=-11111s
000419+ ICR25 Interrupt control register 25 ———11111s
00041Ax ICR26 Interrupt control register 26 ———11111s
00041BH ICR27 Interrupt control register 27 -——=-11111s
00041Cn ICR28 Interrupt control register 28 -———-11111s
00041Dw ICR29 Interrupt control register 29 -———-11111s
00041Ewn ICR30 Interrupt control register 30 -——-=-11111s
00041F+ ICR31 Interrupt control register 31 ———11111s
000420+ ICR32 Interrupt control register 32 R/W Interrupt Controller ———11111s
000421+ ICR33 Interrupt control register 33 -——=-11111s
000422+ ICR34 Interrupt control register 34 -———-11111s
000423n ICR35 Interrupt control register 35 -———-11111s
000424+ ICR36 Interrupt control register 36 -——-=-11111s
000425+ ICR37 Interrupt control register 37 ———11111s
000426+ ICR38 Interrupt control register 38 ———11111s
0004274 ICR39 Interrupt control register 39 -——=-11111s
000428+ ICR40 Interrupt control register 40 -———-11111s
000429+ ICR41 Interrupt control register 41 -———-11111s
00042AH ICR42 Interrupt control register 42 -——--11111s
00042BH ICR43 Interrupt control register 43 -——-=-11111s
00042Cn ICR44 Interrupt control register 44 ———11111s
00042Dn ICR45 Interrupt control register 45 -——=-11111s
00042Ewn ICR46 Interrupt control register 46 -——=-11111s
00042FH ICR47 Interrupt control register 47 -———-11111s
000430+ DICR Delayed interrupt rRW | | mm e Oe
\ding request withdrawal Delqyed Interrupt Controller
000431+ HRCL ':e%uest lovel ot registor R/W |Register . _11111e
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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Address Rgglnsqt:r Register name Access Resource name Initial value
000480 RSRR/ Reset cause reg!ster/watchdog RIW 1 XXXX — 0 Os
WTCR cycle control register
000481+ STCR Stand-by controller register R/W 000111--s
0004824 PDRR DM_A controller request prohibit RIW . _0000s
resister Clock Controller
000483+ CTBR Timebase timer clear register W XXXXXXXXs
000484+ GCR Gear controller register R/W 110011-1s
0004854 | wpRr | atchdog reset generation w XXXXXXXXs
postpone register
000488+ PCTR PLL controller register w PLL Controller 00--0-—-8
000601+ DDR2 Port 2 data direction register W 00000000e
000604+ DDR7 Port 7 data direction register w | e Os
000605+ DDR6 Port 6 data direction register W o ] 00000000s
- - - Port Direction Register
000608+ DDRB Port B data direction register W 00000000s
000609+ DDRA Port A data direction register W -000000-8
00060BH DDR8 Port 8 data direction register W —--000000s
00060CH ) ) 00000000s
ASR1 Area selection register 1 W
00060DH 00000001s
00060EH 000000008
AMR1 Area mask register 1 W
00060FH 00000000s
000610~ ] ] 00000000e
ASR2 Area selection register 2 W
000611~ 00000010e
000612+ ) 000000008
AMR2 Area mask register 2 W
000613+ 000000008
000614+ ] ) 000000008
ASR3 Area selection register 3 w External Bus Interface
000615+ 00000011e
000616+ ) 00000000s
AMR3 Area mask register 3 W
000617+ 00000000e
000618~ ) ) 000000008
ASR4 Area selection register 4 W
000619+ 00000100
00061AH ) 000000008
AMR4 Area mask register 4 W
00061BH 00000000s
00061CH ) ] 00000000s
ASR5 Area selection register 5 W
00061Dw 00000101
Note : Do not execute an RMW-type instruction for any register containing a write-only bit.
(Continued)
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(Continued)
Address Rﬁg'ns]t:r Register name Access Resource name Initial value
00061EH ) 000000008
AMR5 Area mask register 5 W
00061FH 000000008
0006201 AMDO Area mode register O R/W -—-00111s
000621+ AMD1 Area mode register 1 R/W 0--00000e
000622+ AMD32 | Area mode register 32 R/W 00000000e
000623+ AMD4 Area mode register 4 R/W 0--00000e
000624+ AMDS5 Area mode register 5 R/W 0--00000e
000625+ DSCR DRAM signal control register W 00000000s
000626+ ) — — XXXXXXe
RFCR Refresh control register R/W | External Bus Interface
000627+ 00---000e
000628+ ) ) ———-11008
EPCRO External pin control register 0 W
000629+ -1111111s
00062Ax ] e N B 1s
EPCR1 |External pin control register 1 w
00062BH 11111111s
00062CH ] 00000000s
DMCR4 |DRAM control register 4 R/W
00062Dw 0000000-s
00062EH ) 00000000e
DMCR5 |DRAM control register 5 R/W
00062FH 0000000-s
0007FEH LER Little endian register w Little Endian Registor | ————— 00 0s
0007FFi| MODR |Mode register w  |Mode Register XXXXXXXXe

Note: Do not execute an RMW-type instruction for any register containing a write-only bit.

Note : RMW-type instructions (RMW: Read modify write)

AND Rj, @Ri OR Rj @RI
ANDH  Rj, @Ri ORH Rj, @R
ANDB  Rj, @Ri ORB Rj, @RI
BANDL #u4, @Ri  BORL #u4, @Ri

BANDH #u4, @RI BORH #u4, @RI

&
30 FUJITSU

EOR  Rj, @Ri
EORH
EORB
BEORL
BEORH

R}, @Ri
R}, @Ri

#u4d, @RI
#ud, @RI
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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 — 3FCn OFFFFCH
Reserved for system 1 01 — 3F8u OFFFF8H
Reserved for system 2 02 — 3F4n OFFFF4+
Reserved for system 3 03 — 3FOH OFFFFO~
Reserved for system 4 04 — 3ECH OFFFECH
Reserved for system 5 05 — 3E8H OFFFES8H
Reserved for system 6 06 — 3E4H OFFFE4H
Reserved for system 7 07 — 3EOH OFFFEOH
Reserved for system 8 08 — 3DCH OFFFDCH
Reserved for system 9 09 — 3D8u OFFFD8H
Reserved for system 10 0A — 3D4u OFFFD4+
Reserved for system 11 0B — 3D0H OFFFDO~
Reserved for system 12 ocC — 3CCn OFFFCCH
Reserved for system 13 0D — 3C8u OFFFC8H
Exception for undefined instruction 14 OE — 3C4n OFFFC4+
NMI request 15 OF Fu fixed 3COH OFFFCO~
External interrupt O 16 10 ICROO 3BCH OFFFBCH
External interrupt 1 17 11 ICRO1 3B8H OFFFB8H
External interrupt 2 18 12 ICRO2 3B4+ OFFFB4n
External interrupt 3 19 13 ICRO3 3BO~ OFFFBOH
UARTO receive complete 20 14 ICRO4 3ACH OFFFACH
UART1 receive complete 21 15 ICRO5 3A8H OFFFAS8H
UART2 receive complete 22 16 ICRO6 3A4H OFFFA4H
UARTO transmit complete 23 17 ICRO7 3A0H OFFFAOH
UART1 transmit complete 24 18 ICRO8 39CH OFFF9CH
UART2 transmit complete 25 19 ICR0O9 398H OFFF984
DMACO (complete, error) 26 1A ICR10 394u OFFF944
DMACL1 (complete, error) 27 1B ICR11 390H OFFF90H
DMAC?2 (complete, error) 28 1C ICR12 38CH OFFF8CHx
DMACS3 (complete, error) 29 1D ICR13 388H OFFF881
DMAC4 (complete, error) 30 1E ICR14 384u OFFF84n
DMACS5 (complete, error) 31 1F ICR15 380H OFFF80H
DMACS6 (complete, error) 32 20 ICR16 37CH OFFF7Cwx
DMACT7 (complete, error) 33 21 ICR17 378n OFFF781
(Continued)
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(Continued)
Interrupt number Interrupt level TBR default
Interrupt causes - - -
Decimal |Hexadecimal [Register | Offset address

Approxmation comversion type) 34 22 ICR18 | 374 OFFF74x
Reload timer 0 35 23 ICR19 370n OFFF70n
Reload timer 1 36 24 ICR20 36CH OFFF6CH
Reload timer 2 37 25 ICR21 368n OFFF68H
PWMO 38 26 ICR22 364+ OFFF64H
PWM1 39 27 ICR23 3601 OFFF60H
PWM2 40 28 ICR24 35CH OFFF5CH
PWM3 41 29 ICR25 358n OFFF58h
U-TIMERO 42 2A ICR26 3544 OFFF54+
U-TIMER1 43 2B ICR27 350n OFFF50k
U-TIMER2 44 2C ICR28 34Ch OFFFACH
Reserved for system 45 2D ICR29 348n OFFF48k
Reserved for system 46 2E ICR30 3444 OFFF44u
Reserved for system a7 2F ICR31 340H OFFF40n
Reserved for system 48 30 ICR32 33Cn OFFF3Cn
Reserved for system 49 31 ICR33 338H OFFF38n
Reserved for system 50 32 ICR34 334n OFFF34u
Reserved for system 51 33 ICR35 330H OFFF30x
Reserved for system 52 34 ICR36 32Cw OFFF2Cn
Reserved for system 53 35 ICR37 328H OFFF28n
Reserved for system 54 36 ICR38 324n OFFF24n
Reserved for system 55 37 ICR39 320H OFFF20n
Reserved for system 56 38 ICR40 31Cn OFFF1Cx
Reserved for system 57 39 ICR41 3184 OFFF18w
Reserved for system 58 3A ICR42 314u OFFF14n
Reserved for system 59 3B ICR43 310H OFFF10n
Reserved for system 60 3C ICR44 30CH OFFFOCH
Reserved for system 61 3D ICR45 3084 OFFFO8H
Reserved for system 62 3E ICR46 304n OFFFO04u
Delayed interrupt cause bit 63 3F ICR47 300+ OFFFOOH
Reserved for system (used in REALOS¥) 64 40 — 2FCn OFFEFCH
Reserved for system (used in REALOS*) 65 41 — 2F8n OFFEF81
Used in INT instructions 66 to 255 42 to FF — 20';?): 0 giii’;g:to

*: When using in REALOS/FR, interrupt 40+, 41+ for system code.
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B PERIPHERAL RESOURCES
1. 1/O Ports

There are 2 types of I/O port register structure; PDR (port data register) and DDR (data direction register) .

 For input (DDR = “0") setting;

PDR reading operation: reads level of corresponding external pin.

PDR writing operation: writes set
 For output (DDR = “1") setting;

value to PDR.

PDR reading operation: reads PDR value.
PDR writing operation: outputs PDR value to corresponding external pin.

(1) Register configuration

MB91107 Series
S

*Port Data Register (PDR)
Address bit 7 bit 0
000001+ | PDR2
000005+ | PDR6
000004+ | PDR7
00000BH | PDR8
000009+ | PDRA
000008k | PDRB
000012+ | PDRE
000013x | PDRF
000014+ | PDRG
000015+ | PDRH
000016+ | PDRI
R/W : Readable and writable
- : Unused
X : Indeterminate

Initial value
XXXXXXXXB

XXXXXXXXe

- - X-- XXXs

- XXXXXX -8

XXXXXXXXe

XXXXXXXXs

XXXXXXXXs

XXXXXXXXe

XXXXXXX0s

Access
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W
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*Data Direction Register (DDR)

Address bit 7 bit 0 Initial value  Access
000601+ | DDR2 | 000000008 W
000605H | DDR6 | 000000008 W
000604+ | DDR7 | ------- Os w
00060BH | DDR8 | --0--000s W
000609+ | DDRA | -000000-s W
000608H | DDRB | 000000008 W
0000D2+ | DDRE | 000000008 W
0000D3+ | DDRF | 000000008 W
0000D4+ | DDRG | 000000008 W
0000D5+ | DDRH | 000000018 W
0000D6H | DDRI | ------ 00s w

W : Write only

- : Unused
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(2) Block diagram

Data Bus i
Resource input <——

L

}\I o—
1
PDR read
0 pin
PDR o) ]
Resource 1
output
Resource output enable
DDR

PDR : Port Data Register
DDR : Data Direction Register
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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 en-
hanced 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

 Selectable for address transfer increase/decrease by the software

» External transfer request input pin, external transfer request accept output pin, external transfer complete
output pin three pins for each

(1) Register configuration
DMAC (DMAC internal registers)

Address  bit 31 bit 0
DMAC parameter descriptor point
000200+ | DPDP | DPDP

DMAC control status register
000204+ | DACSR | DACSR

DMAC pin control register
000208+ | DATCR | DATCR

RAM (DMA descriptor)

bit 31 bit 0
DPDP + On DMA
ch-0
descriptor
DPDP + 0CH DMA
ch-1
descriptor

DPDP + 54+ DMA
ch-7
descriptor
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(2) Block diagram

3
L~ » DACKO ~ DACK2
3 Edg_e/lev_el _ 3 3
DREQO ~-DREQ2 —#—| detection circuit ——+~—— EOP0 ~ EOP2
Sequencer 8
d —— Interrupt request
Inner resource 5
Transfer request

Data buffer |« > Switcher - >

- - U

DPDP S

Q

e

DACSR 5
DATCR - >
Mode [« -
BLK DEC [+ = BLK - >
-~ DMACT - >
INC / DEC -~ SADR - >

DADR

Note : In MB91108 series, using the DMA transfer with external DREQ signal and setting the DREQ sense mode
to the level sense are not allowed. When using MB91108 series, use sense of the DREQ signal at the edge
sense.(the DMAC continuous transfer mode can be used at the DREQ level sense only, this mode cannot
be used because of this restriction)
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3. UART

The UART is a serial 1/0 port for supporting asynchronous (start-stop system) communication or CLK synchro-
nous communication, and it has the following features.

The MB91107 series consists of 3 channels of UART.
* Full double double buffer
« Both a synchronous (start-stop system) communication and CLK synchronous communication are available.

Supporting multi-processor mode
Perfect programmable baud rate

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

(1) Register configuration

Any baud rate can be set by external clock.

Error checking function (parity, framing and overrun)
Transfer signal: NRZ code
Enable DMA transfer/start by interrupt.

«Serial control register
Address
SCRO : 00001Ew~

SCR1: 000022+
SCR2 : 000026+

«Serial mode register
Address
SMRO : 00001F+

SMR1 : 000023+
SMR2 : 000027+

Serial status register
Address
SSRO : 00001Cx

SSR1 : 000020n
SSR2 : 000024+

Serial input data register
Address
SIDRO : 00001DH

SIDR1 : 000021+
SIDR2 : 000025+

Serial output data register

Address

SIDRO : 00001D+
SIDR1 : 000021+
SIDR2 : 000025+

R/W
R
w

bit 15 bit 8 bit 7 bit 0 Initial value
SCRO to SCR2 | (SMR) | 00000100e
bit 15 bit 8 bit 7 bit 0 Initial value
| (SCR) | SMRO to SMR2 00--0-00e
bit 15 bit 8 bit 7 bit 0 Initial value
SSRO to SSR2 | (SIDR/SODR) | 00001 -00e
bit 15 bit 8 bit 7 bitO Initial value
| (SSR) | (SIDR/SODR) | XXXXXXXXe
bit 15 bit 8 bit 7 bitO Initial value
| (SSR) | (SIDR/SODR) | XXXXXXXXe
: Readable and writable - : Unused
: Read only X :Indeterminate
: Write only

Access
R/W

Access
R/W

Access
R/W

Access
R

Access
R

38
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(2) Block diagram

MB91107 Series
S

Control signal

Receive interrupt

(to CPU)
SC (clock)
Clock Transmit clock Transmit interrupt
From U-TIMER select _ (to CPU)
Nt Receive clock
circuit
From external clock {
sC ——— Receive control Transmit control
circuit circuit
S| Start bit detect Transmit bit
. circuit counter
(Receive data)
Receive bit Transmit start
counter circuit
Receive parity Transmit parity
counter counter
| SO
(Transmit data)
Receive status - ) .
. s Receive shifter Transmit shifter
judge circuit
C%ﬁ&';’; Transmit
start
Receive error
. SIDR SODR
generate sig-
nal for DMA
(to DMAC)
< R - BUS >
L~ MD1 L PEN L~ PE
—~| MDO i | ORE
SMR SCR |—sBL SSR [ FRE
: Register — CL Register ] RDRF
Register CSso ! A/D 9 — TDRE
L~ REC
! SCKE L~ RXE ! RIE
L~ SOE | TXE — TIE
Control signals
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4. U-TIMER (16-bit Timer for UART Baud Rate Generation)

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 MB91107 series has 3 channel U-TIMER embedded on the chip. An interval of up to 21¢ x ¢ can be counted.

(1) Register configuration

* U-TIMER register ch.0 to ch.2

Address bit 15 bit 0 Initial value Access
UTIMO : 000078+ UTIMO to UTIM2 00000000s R
UTIM1 : 00007CH 000000008

UTIM2 : 000080+

* U-TIMER reload register ch.0 to ch.2

Address bit 15 bit 0 Initial value Access
UTIMO : 000078+ UTIMO to UTIM2 000000008 W
UTIM1 : 00007CH 000000008

UTIMZ2 : 000080+

» U-TIMER control register ch.0 to ch.2
Address bit 15 bit 0 Initial value Access

UTIMO : 00007BH (Vacancy) | UTIMCO to UTIMC2 | 0--00001s R/W
UTIM1: 00007FH  *----=======-----
UTIM2 : 000083+

R/W : Readable and writable
R :Read only
W : Write only
- :Unused
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(2) Block diagram

UTIMR (reload register)

load

UTIM (timer)

clock

underflow

(0] control
(Peripheral clock)

f.f. ——  to UART

DS07-16305-4E FUTi)TSU 41



MB91107 Series
S

5. PWM Timer

The PWM timer can output high accurate PWM waves efficiently.

MB91107 series has inner 4-channel PWM timers, and has the following features.

42

Each channel consists of a 16-bit down counter, a 16-bit data resister with a buffer for cycle 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 inner clocks.
Inner clock ¢, /4, ¢/16, 6/64
The counter value can be initialized “FFFFn” by the resetting or the counter borrow.
PWM output (each channel)
Resister description
Cycle setting register: Reload data register with a buffer
Duty factor setting register: Compare register with a buffer
Transfer from the buffers uses the counter borrow method.
Pin control outline
Set to '1’ at a duty factor match. (Preferential)
Set to '0’ at a counter borrow.
The output value fixed mode is available, which makes all “L” (or “H”) output easy.
The polarity can also be specified.
Interrupt requests can be generated by selected a combination of events:
This timer is activated.
A counter borrow is generated (cycle match).
A duty factor match is generated.
A counter borrow is generated (cycle match) or a duty factor match is generated.

DMA transfer can be invoked by the above interrupt request.
Simultaneous activation of multiple channels of the PWM timer can be set by software or by using another
interval timer. Restarting the PWM timer during operation can also be set.

FUi{l)TSU DS07-16305-4E
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Address
0000DCH

OOOODFH
OOOOEOH

O000E2H

OOO0OE4H

OOOOEG6H

OOOOES8H

OOOOEAH

OOOOECH

OOOOEEH

0O0OFOH

0000F 2+

0000F4+

0O0OF6H

0OO00F8H

OOO0O0FAH

0000FCH

OOO0OFEH

bit 15

bit 0

GCN1

GCN2

PTMR

PCSR

PDUT

PCNH }

PCNL

PTMR

PCSR

PDUT

PCNH

PCNL

PTMR

PCSR

PDUT

PCNH |

PCNL

PTMR

PCSR

PDUT

PCNH |

PCNL

R/W : Readable and writable

R :Readonly
W : Write only

Initial value Access
001100108 R/W
000100008
000000008 R/W
11111111s R
11111111s
XXX XXX XXB W
XXX XXX XXs
XXXXXXXXB W
XXXXXXXXB
0000000-8 R/W
000000008
11111111s R
11111111s
XXXXXXXXB W
XXXXXXXXB
XXX XXX XXs W
XXX XXX XXs
0000000-8 R/W
000000008
11111111s R
11111111s
XXX XXX XXB W
XXX XXX XXs
XXXXXXXXB W
XXXXXXXXB
0000000-8 R/W
000000008
11111111s R
11111111s
XXXXXXXXB (W)
XXXXXXXXB
XXX XXX XXB W
XXX XXX XXs
0000000-8 R/W
000000008

- Unused

X :Indeterminate

General control register 1

General control register 2

ch.0 timer register

ch.0 cycle setting register

ch.0 duty setting register

ch.0 control status register

ch.1 timer register

ch.1 cycle setting register

ch.1 duty setting register

ch.1 control status register

ch.2 timer register

ch.2 cycle setting register

ch.2 duty setting register

ch.2 control status register

ch.3 timer register

ch.3 cycle setting register

ch.3 duty setting register

ch.3 control status register

DS07-16305-4E
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(2) Block Diagram
«General construction

16-bit reload : TRG input WO
timer ch.0 ; PWM timer ch.0
16-bit reload 5 Ge?eegr;zltg(r)ritrol TRG input
timer ch.1 T - ——— PWM1
! (cause PWM timer ch.1
selection)
- 4 .
General con TRG input PWM2
trol register 2 PWM timer ch.2
4 TRG input
External TRGO to TRG3 ——<«—— . —
X PWM timer ch.3 PWM3
«For one channel
PCSR PDUT
Prescaler
171 1 emp
1/4 —\—» ck Load >
116 |—
164 |— 16-bit down counter
Start Borrow

R
Peripheral clock
Reverse
bit —
Enable 85
25 [ RQ
. Edge ]
TRG input detect £ g
Soft trigger
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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 peripheral clock).

The DMA transfer can be started by the interruption.

The MB91107 series consists of 3 channels of the 16-bit reload timer.

(1) Register configuration

«Control status register

Address bit 15 bit 0 Initial value  Access
TMCSRO : 00002EH TMCSRO to TMCSR2 ----0000s R/W
TMCSR1 : 000036+ 00000000s

TMCSR2 : 000042+

+16-bit timer register

Address bit 15 bit 0 Initial value  Access
TMRO : 00002AH TMRO to TMR2 XAXXXXXXXB R
TMR1 : 000032+ XAXXXXXXXB

TMR2 : 00003EH

+16-bit reload register

Address bit 15 bit 0 Initial value  Access
TMRLRO : 000028+ TMRLRO to TMRLR2 XXXXXXXXs w
TMRLR1 : 0000304 XXXXXXX Xz

TMRLRZ2 : 00003CH

R/W : Readable and writable - :Unused
R :Read only X :Indeterminate
W : Write only

DS07-16305-4E FUﬁTSU 45



MB91107 Series

(2) Block diagram

nwCcw—2o

16
16-bit reload register
8
Reload
} RELD
16 -
16-bit down counter OUTE
OUTL
2
OuUT INTE
I GATE CTL.
2 UF
csL1
Clock selector cNTE| IRQ
CSLO
2 I TRG
| Retrigger
IN CTL.
EXCK
3 PWM (ch.0, ch.1)
o o o Prescaler A/D (ch.2)
28 2° 2 clear L {MOD2
—IMOD1
Internal clock —MODO
3
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7. Bit Search Module

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.

(1) Register configuration

Address  bit 31 bit 0 Initial value Access

0003FO0H BSDO iiiiéiiéiiiiiiiiz W  Zero-detection data register
0003F4+ BSD1 iiiiéiiéiiiiiiiiz R/W 1 detection data register
0003F8x BSDC §§§§§§§§§§§§§§§§2 W Detection data register
0003FCH BSRR iiiiéiiéiiiiiiiiz R Search result register

R/W : Readable and writable
R :Readonly
W : Write only

X  :Indeterminate
(2) Block diagram
D-BUS
Input latch
Address Detection
decoder mode

1 detection data register

Bit search circuit

l

Search result
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8. 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)
« Inner 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 synchronising at
the beginning of conversion can be peformed.
» DMA transfer operation is available by interruption.
» Operating factor can be selected from the software, the external trigger (falling edge), and 16-bit reroad timer
(rising edge).

(1) Register configuration

*A/D converter control register

Address bit 15 bit0 Initial value  Access
00003AH ADCS 000000008 R/W
00000000s

*A/D converter data register

Address bit 15 bit 0 Initial value  Access
000038H ADCR ------XXs R
XXX XXX XXz

R/W : Readable and writable
R :Read only
X  :Indeterminate
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(2) Block diagram
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AVcc

\ AleH

AVss

!

Internal vo

ltage

generator

Successive approxi-
mation register

Data register

ADCR

A/D control register

MPX
ANO — 5
o
AN1 —> -5
AN2 —=| 3 1
AN3 —»=| = 1 Comparator
Sample & hold circuit
)
o
o
(8]
)
o
Trigger start T
ATG
TIMO Timer start

(Internal connection)
(Reload timer ch2)

ADCS

Operating clock

Prescaler

0
(Peripheral clock)

ncCcw—=2
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9. Interrupt Controller

The interrupt controller processes interrupt acknowledgments and arbitration between interrupts.

*Hardware configuration

This module consists of the following components:
* ICR register

* Interrupt priority evaluation circuit

« Interrupt level/interrupt number (vector) generator
« HOLD request cancel request generator

*Main Features

The major functions of this module are listed below:

» NMI request/interrupt request detection

 Priority evaluation (interrupt level and number)

« Transfer of interrupt level as evaluation factor (to the CPU)

« Transfer of interrupt number as evaluation factor (to the CPU)

« Instruction of returning from the stop mode by NMl/interrupt generation
» Generating a request to cancel the HOLD request to the bus master
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(1) Register configuration

eInterrupt control register 0 to 47
Address  bit 7 bit 0 Initial value Access Address it 7 bit 0 Initial value Access
000400+ ICROO ---11111s  R/W 000419+ ICR25 ---11111s R/W
000401+ ICRO1 ---11111s R/W 00041Ax ICR26 ---11111s R/W
000402+ ICRO2 ---11111e  R/W 00041BH ICR27 ---11111e R/W
000403~ ICRO3 ---11111e  R/W 00041Cwn ICR28 ---11111s R/W
000404+ ICRO4 ---11111e  R/W 00041Dw ICR29 ---11111e R/W
000405+ ICRO5 ---11111e  R/W 00041EH ICR30 ---11111s R/W
000406+ ICRO6 ---11111e  R/W 00041FH ICR31 ---11111e R/W
000407+ ICRO7 ---11111e  R/W 000420~ ICR32 ---11111e R/W
000408+ ICRO8 ---11111e  R/W 000421+ ICR33 ---11111e R/W
000409+ ICRO9 ---11111e  R/W 000422+ ICR34 ---11111e R/W
00040AH ICR10 ---11111e  R/W 000423+ ICR35 ---11111e R/W
00040BH ICR11 ---11111e  R/W 000424+ ICR36 ---11111e R/W
00040CH ICR12 ---11111e  R/W 000425+ ICR37 ---11111e R/W
00040Dw ICR13 ---11111e  R/W 000426+ ICR38 ---11111e R/W
00040EH ICR14 ---11111e  R/W 000427+ ICR39 ---11111e R/W
00040F+ ICR15 ---11111s R/W 000428+ ICR40 ---11111s R/W
000410+ ICR16 ---11111s R/W 000429+ ICR41 ---11111s R/W
000411+ ICR17 ---11111s R/W 00042AH ICR42 ---11111s R/W
0004121 ICR18 ---11111s R/W 00042BH ICR43 ---11111s R/W
000413+ ICR19 ---11111s R/W 00042Cn ICR44 ---11111s R/W
000414+ ICR20 ---11111s R/W 00042Dw ICR45 ---11111s R/W
000415+ ICR21 ---11111s R/W 00042En ICR46 ---11111s R/W
000416+ ICR22 ---11111s R/W 00042FH ICR47 ---11111s R/W
000417+ ICR23 ---11111s  R/W
000418+ ICR24 ---11111s  R/W
*Request level register for canceling hold request
Address bit 7 bit 0 Initial value Access
00000431+ HRCL ---11111s R/W
R/W : Readable and writable
- : Unused
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(2) Block diagram

INTO*2 M
A
Priority judgment
OR
M1 | ~ NMI ° LEVEL
processing 4-0%
4 —HLDREQ
cancel » HLDCAN*3
LEVEL judgment \;-EEQ/TEC')‘R | request
ICROO ;
generation
RIOO |— —l 6
VECTOR VCT5 ~ 0%
) ; . judgment
. . ICR47
RI47 l— —l
(DLYIRQ) DLYI*2
R-BUS

*1 : DLY | stands for delayed interrupt module (delayed interrupt generation block) (refer to the section “11. Delayed
Interrupt Module” for detail).

*2 1 INTO is a wake-up signal to clock control block in the sleep or stop status.
*3 : HLDCAN is a bus release request signal for bus masters other than CPU.
*4 : LEVEL 4 to LEVEL 0 are interrupt level outputs.

*5: VCT5 to VCTO are interrupt vector outputs.
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10. External Interrupt/NMI Control Block

MB91107 Series
S

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

INT7 pins.

Detecting levels can be selected from “H”, “L”’, rising edge and falling edge (not for NMI pin).

(1) Register configuration

eInterrupt enable register
Address hit 15 bit 8 bit 7 bit 0 Initial value Access
000095+ @ EIRR | ENIR 000000008  R/W
«External interrupt cause register
bit 15 bit 8 bit 7 bit 0
000094+ | EIRR | ENIR 000000008  R/W
*Request level setting register
bit 15 bit 8 bit 7 bit 0
000099+ | EIRR | ENIR ' 00000000s  R/W
(2) Block diagram
R BUS
8 -
Interrupt enable register
9 Edge detecti 9 INTO ~ INT7
Interrupt Gate Cause FIF ge Cetection T
request
8 -
Interrupt cause register
8 - -
Request level setting register
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11. Delayed Interrupt Module

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

*Register configuration

«Delayed interrupt control register
Address  bit7

bit 0 Initial value Access

000430+

pcr | ------- 0s R/W

R/W

: Readable and writable
: Unused

54
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12. Clock Generation (Low-power consumption mechanism)

The clock control 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

« Standby function (including hardware standby)

* DMA request prohibit

e PLL (multiplier circuit) embedded

(1) Register configuration

*Reset cause register/watchdog cycle control register
Address  bit 15 bit 10 bit8 bit 0 Initial value  Access

000480+ RSRR |WTCR| (STCR) © IXXXX-00s R/W

*Stand-by controled register
Address bit 15 bit 10 bit8 bit 0 Initial value

0004814 | (RSRRIWTCR) | STCR 000111--8 R/W

*DMA controlerrequest prohibit resister
Address  bit 15 bit 8 bit 0 Initial value

000482+ PDRR | (CTBR) : ----00008 R/W

*Timebase timer clear resister
Address bit 15 bit 8 bit 0 Initial value

000483h PDRR | (CTBR) | XXXXXXXXe W

*Gear control resister
Address bit 15 bit 8 bit 0 Initial value
000484 | GCR | (WPR) ~~~: ----0000s8 R/MW

*Watchdog reset generation postpone resister
Address  bit 15 bit 8 bit 0 Initial value

000485+ : (GCR) | WPR | XXXXXXXXe W

*PLL control resister
Address bit 15 bit 8 bit 0 Initial value
000488+ : PCTR =~ | Vacancy | 00--0---86 W

R/W : Readable and writable
W : Write only
- :Unused
X :Indeterminate
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(2) Block diagram

Gear control
P bloCk e :
T ——{_GCR register_| '
B E CPU gear
U :
IS Peripheral E
: - ., CPU clock
——| PCTR register | Internal { w Internal bus clock
— | _ clock — External bus clock
ég IStCI ) PLL S = generator i—Peripheral DMA clock
-— lator O i i :
m 2 £ circuit Internal bus
& peripheral clock
Internal interrupt i (Stop/sleep control section)-p----------oroprorsrsemrasrsensses ;
Internal reset : ¥ j
——{ STCR register |
' | Status STOP state
CPU hold enable ' | transition f SLEEP state
HST pin ; - control — CPU hold request
: circult Reset :
' generation[—— ™ Internal reset
4 FIF H
TONA prohibit |
DMA request : 'cwcun)
——| PDRR register |——
7---(RESEt CAUSE CIFCUIL)---------mmorrmmmmrenforen oo
Power on cell ;
RST pin
—§—>| RSRR register |
i (Watchdog control section)-----------p=--mrmjrremmmmnsmeosmeseeees ;
——[ WPRregister |
’ | [ Watchdog F/F |
: y
——| CTBR register |
5 I ~| Timebase timer ;
__________________________________________________________________________ Count clock ;
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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.

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.
Areas 6 and 7 allow the inclusive areas to be set.
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 wave form
Unused address/data pin can be used for 1/O port.
Little endian mode supported
Clock doubler: Internal bus 50 MHz, external bus 25 MHz

(1) Register configuration

*Area selection resister 1to 5
Address bit 15 bit 0 Initial value Access
00060CH ASR1 00000000s 00000001s w
000610+ ASR2 00000000s 000000108 w
000614+ ASR3 00000000s 000000118 w
000618+ ASR4 00000000s 000001008 w
00061CH ASR5 00000000s 000001018 w
*Area mask resister 1to 5
Address bit 15 bit 0 Initial value
00060EH AMR1 00000000s 000000008 w
000612+ AMR2 00000000s 000000008 w
000616+ AMR3 00000000s 000000008 w
00061AH AMR4 00000000s 000000008 w
00061EH AMR5 00000000s 000000008 w
(Continued)
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S

(Continued)

*Area mode resister 0, 1, 32, 4,5

Address bit 15 bit 8 bit 7 bit 0 Initial value Access
AMDO : 000620+ | AMDO | AMD1 | ---00111s 0--000008 R/W
AMD1 : 000621+
AMD32 :000622+ | AMD32 | AMDA4 | 00000000e 0--00000s R/W
AMD4  : 0000231
AMD5  :0006241 | AMD5 | (DSCR) ~ + 0--00000s RIW

*DRAM signal control resister

Address bit 15 bit 8 bit 7 bit0 Initial value
000625+ AMD5 [ DSCR | 00000000 w
*Refresh control resister
Address bit 15 bit0 Initial value
0006261 | RFCR | - - XXXXXXe RIW
00---000s

External pin control resister

Address bit 15 bit 0 Initial value

000628+ EPCRO ----1100s -1111111s W

00062AH EPCR2 | ------- 1s 11111111s W
*DRAM control resister 4, 5

Address bit 15 bit 0 Initial value

00062CH DMCR4 00000000s 0000000-e R/W

00062EH DMCR5 000000008 00000O0O0-8 R/W
«Little endian resister

Address bit 15 bit 8 bit 7 bit 0 Initial value

0007FEn | LER | (MODR) : ----- 000s w
*Mode resister

Address bit 15 bit 8 bit 7 bit 0 Initial value

0007FFx  « (MODR) [ LER | XXXXXXXXs W

R/W : Readable and writable
W : Write only
- : Unused
X :Indeterminate
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(2) Block diagram

MB91107 Series

ADDRESS BUS DATA BUS
32 32

A-OUT
\l EXTERNAL
| DATA BUS
write buffer switch MUX
read buffer switch DATA BLOCK
ADDRESS BLOCK
) @ ADDRESS BUS
address buffer shifter
ASR CSO0 ~ CSs7
AMR —
comparator
RASO, RAS1
| DRAM control I gggh %Ssllli-l
DWO, DW1
underflow
LDMCR | ‘
I refresh counter
from TBT 1
|External pin control block] RD
WRO0, WR1
All blocks control BRQ
| registers & control | ?:E‘KRNT
RDY
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S

B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

(AVss =Vss =0.0V)

Parameter Symbol - Value Unit Remarks
Min. Max.

Power supply voltage Vee Vss — 0.3 Vss + 4.0 \% *1
Analog supply voltage AVcc Vss — 0.3 Vss + 4.0 \% *2
Analog reference voltage AVRH Vss — 0.3 Vss + 4.0 \% *2
Input voltage Vi Vss — 0.3 Vee + 0.3 \%

Analog pin input voltage Via Vss — 0.3 AVcc + 0.3 \%

Output voltage Vo Vss — 0.3 Vee + 0.3 \%

“L” level maximum output current lou — 10 mA *3
“L” level average output current loLav — 8 mA *4
“L” level total maximum output current Zlov — 100 mA

“L” level total average output current ZloLav — 50 mA *5
“H” level maximum output current lon — -10 mA *3
“H” level average output current loHav — -4 mA *4
‘(‘:Il-|J’r’rIeer\1/tel total maximum output Slon . 50 mA

“H” level total average output current ZloHav — =20 mA *5
Power consumption Po — 500 mw
Operating temperature Ta 0 +70 °C
Storage temperature Tstg -55 +150 °C

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

*2 : Care must be taken that AVcc and AVRH do not exceed Vcc + 0.3 V, such as when turning on the device.
Also, care must be taken that AVRH does not exceed AVcc.

*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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2. Recommended Operating Conditions

MB91107 Series
S

(AVss =Vss=0.0V)

Value )
Parameter Symbol - Unit Remarks
Min. Max.
Vee 3.0 3.6 Normal operation
Power supply voltage \% ini i
pply g Vee 30 36 Retaining the RAM state in
stop mode
Analog supply voltage AVcc Vss — 0.3 Vss + 3.6 \%
Analog reference voltage AVRH AVss AVcc \%
Operating temperature Ta 0 +70 °C

WARNING: The recommended operating conditions are required in order to ensure the normal operation of
the semiconductor device. All of the device's electrical characteristics are warranted when the

device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.
Operation outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented

on the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.
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3. DC Characteristics

(Vec=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to+70 °C)

Value
Parameter Symbol | Pin name Condition - Unit | Remarks
Min. Typ. Max.
. : Input pin ex-
H" level input Viu | cept for hys- 0.7 X Vcc — | Vec+03 | V
voltage g
teresis input
Viis  [*1 08xVee | — |Vect03]| v |Hysteresis
input
W n ; Input pin ex-
L" level input Vi cept for hys- Vss — 0.3 — 10.25xVcc| V
voltage g
teresis input
Hysteresis
* —_ PR
Vis 1 Vss — 0.3 0.2xVcc | V input
“H” level output . |Vec=3.0V
voltage Vou | All output pins lon = 4.0 MA Vee — 0.5 — — \%
“L” level output . Vee= 3.0V
voltage VoL | All output pins loL = 8.0 MA — — 0.4 \%
Input leak
. . Vcc=3.6V
current (Hi-Z Out- I All output pins 0.45 V<V < Vee -5 — +5 LA
put leak current)
Pull-up — Vec=3.6V
resistance Reu |RST Vi=0.45V 12 25 100 kQ
Pull-down Vece=3.6V
resistance Roown | BRQ Vi=33V 12 25 100 kQ
(Four
Fc=12.5 MHz multiplication)
lee Vee=3.3V T 80 150 mA Operation at
50 MHz
Power supply Vee
current*2 Fc=12.5 MHz .
lccs Vee = 3.3V 40 120 mA |Sleep mode
Ta=+25°C
lcch Vee =3.3V — 5 — LA | Stop mode
Inout ExceptforVce,
put Cn  |AVce, AVss, — — 10 — DF
capacitance Vss

*1 : Hysteresis input pin : NMI, RST, P40 to P47, P50 to P57, P60 to P67, P70, P81, P85, PAl to PA6, PBO to PB7,
PEO to PE7, PFO to PF7, PGO to PG7, PHO to PH7, PIO, PI1

*2 : The MB91V108 (development model) has larger supply current than the production models because it contains
an development tool interface circuit.
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MB91107 Series

4. AC Characteristics
*Measurement Conditions

The following conditions applies to measurement items unless otherwise specified.

*AC characteristics measurement conditions

Input Output
Vee ViH ¥ VoH
>< ViL >< VoL
oV 4f
ViH 1/2xVecc | Von 1/2 X Vcc
Vi 1/2xVcc VoL 1/2 X Vcc

Vece=3.0Vto 3.6V
Note: The rise/fall time of input is 10 ns or less.

*Load conditions

Output pin o—-|_
7_77|_ C=50pF
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(1) Clock Timings

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Sym- | Pin - Value :
Parameter bol | name Condition vy Mo Unit Remarks
X0
Clock frequency (1) Fc X1 12.5 125 | MHz
%0 Self-oscillation 12.5 MHz
Clock cycle time tc X1 — — 80 ns |Internal operation at 50 MHz
(Using PLL, 4 multiplication)
Frequency shift ratio ** . o
(when locked) Af 5 %
X0 Self-oscillation
Clock frequency (2) Fc X1 10 25 MHz (divide-by-2 input)
X0 External clock
Clock frequency (3) Fc X1 — 10 25 MHz (divide-by-2 input)
. X0
Clock cycle time tc X1 40 100 ns
Pwi | X0 |125t0
. PuiL %1 | 25 MHz 20 — ns |Inputto X0, X1
Input clock pulse width oot
ess than
Pwh | X0 12.5 MH 25 — ns |Inputto X0 only
Input clock rising/falling ter X0
time tor X1 — — 8 ns | (tcr + tcF)
|nterna| Operating CIOCk fCP — 0.625 x 2 50 MHz | CPU SyStem
frequency forr | — 0.625x2| 25 | MHz|Peripheral system
Internal operating clock | fer | — 20 1600*> | ns |CPU system
cycle time terp | — 40 1600*2 | ns |Peripheral system

*1 : Frequency shift ratio stands for deviation ratio of the operating clock from the center frequency in the clock

multiplication system.

lotl
fo

Af =—— x 100 (%

) Center frequency fo

*2 : 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.
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MB91107 Series

¢ Clock timing rating measurement conditions

tc

/ e 0.2 Vcec

PwH | | PwL |

tcF tcrR

(] Operation warranty range
Vcc

V) Normal operation warranty range (Ta= 0 °C to +70 °C).
Net masked area are fcep.

Power supply
w
(o))

w
o

fcp / fcpp

0 0.625 25 50  (MHz)
Internal clock

¢ External / internal clock setting range
fcp / fcpp (MHz)

fer 50 oo Y

N’U
LL system
/ (12.5 MHz / 4 multiplication)
Peripheral

fePP o e -O

divide-by-2 system

T : fc
0 10 25 (MHz)

Max. internal clock frequency setting

‘—’ External clock
~—— Self-oscillation

General oscillation input clock
Notes: eWhen using PLL, the external clock must be used need 12.5 MHz.

oPLL oscillation stabilizing period > 100 us
eThe setting of internal clock must be within above ranges.
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(2) Clock Output Timing
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Pin | Condi- Value .

Parameter Symbol name | tion v Ve, Unit Remarks

] tep — *1
Cycle time teve CLK ns -

2 X tep — Using the doubler
CLKT—CLK! tcHeL CLK 1/2xtecyce—10[(1/2 Xxtcyc+10| ns [*2
CLK{—CLKT toLcH CLK 1/2xtevce—10[1/2 xtevce+10| ns [*3
tcyc
tcHeL tcLcH
VoH VoH
CLK /
VoL

*1 : tevc is a frequency for 1 clock cycle including a gear cycle.

*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) X tevc — 10
Max. : (1 —n/2) X tevc + 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 tcvc — 10
Max.: n/2 x tcyc + 10
Select a gear cycle of x 1 when using the doubler.
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The relation between source oscillation input and CLK pin for configured by CHC/CCK1/CCKaO settings of GCR
(gear control register) is as follows. However, in this chart source oscillation input means X0 input clock.

Source oscillation input . : : : : : : : : : : : : : : : :
(Whenusingthedou- 1 | [ | [ L[ LI LI LT 1|
blure) H H H H H H H H H H H H H H H H i
e PLL system
(CHC bit of GCR set | |
to “07) Hove | : : : : : : : : : : : : : : :
(@) Gearx1CLKpin " i L b i bbb b b
CCKL/0 : “00" oy ouy

tcye

Source oscillation input

¢ 2 dividing system

(CHC bit of GCR set

to “17) ! !

(a) Gear x 1 CLK pin = tcyc — : : E :
CCK1/0 : “00” [ 1 [ 11

(b) Gear x 1/2 CLK pin  =—i— toxc .
CCK1/0 : “01” l |‘ |‘

L
L.

(c) Gearx 1/4 CLK pin  iw—i i tove
CCK1/0: “10” I : : : :

(d) Gear x 1/8 CLK pin teve
CCK1/0 : “11” & i i i

L
Lol Lo
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(3) Reset Input Ratings
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol Condition - Unit Remarks
name Min. Max.
Reset input time trsTL RST — terx 5 — ns
tRSTL
RST
0.2 Vcc
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(4) Power-on Reset

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

P t Symbol Pin Condition value Unit Remarks
arameter
Y name Min. Max.
Power supply risin Vee< 0.2V
time PPl 9 tr Vece |Vec=3.3V — 18 ms | before the power
supply rising
Povx_/er supply shut tore Vee - 1 - ms Repea_ted
off time operations
R
vee 0.9 Vcc
0.2V
tOFF —»

eNotes

1) Sudden change in supply voltage during operation may initiate a power-on sequence. To change supply volt-
age during operation, it is recommended to smoothly raise the voltage to avoid rapid fluctuations in the supply
voltage.

Vcc

A voltage rising rate of 50 mV/
Not less than 3 V ms or less is recommended.

Vss

2) Set RST pin to “L” level when turning on the device, at least the trst. duration after the supply voltage reaches
Vccis necessary before turning the RST to “H” level.

Vcc /

RST

V4

- »| (RSTL

3) If the supply voltage goes below the lower limit of the guaranteed operating voltage range, be sure to restart
the power supply from the Vss level. This is because an internal power-on reset must be generated to restart
operation without allowing the internal circuit to run out of control.

The guaranteed operating voltage range of MB91107 series is from 3.0 to 3.6 V.
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(5) Normal Bus Access Read/write Operation
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

- i Value
Parameter Sym Pin name Condi - Unit | Remarks
bol tion Min. Max.
CSO0 to CS7 delay time tcHesL CLK — 15 ns
CSO to CS7 delay time tercsn | CSOto CS7 — 15 ns
. CLK
Address delay time teHav A24 t0 AOO — 15 ns
. CLK
Data delay time tcHov D31 to D16 — 15 ns
RD delay time teLrL CLK — 15 ns
RD delay time toLrH RD _ — 15 ns
WRO0, WR1 delay time teLwe CLK — 15 ns
WRO, WR1 delay time teown | WRO to WR1 — 15 ns
Valid address — valid data A24 to AOO *1
input time Wev | b31to D16 —  |3/2xTee=25 1S I,
RD |- valid data input time | triov L — teve — 10 ns |*1
== RD
D_ata set up — RD T time sRH | o110 D16 10 — ns
RD T— data hold time trHDX 0 — ns

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

*2: Rating at a gear cycle of x 1.
Whenagear 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 teve — 25
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CLK
€S0 ~Cs7
A24 ~ AOD
RD

D31~ D16
WRO ~ WR1
D31~ D16

tcye |
BAl1 BA2
24V ¥ \ 2.4V 24V H \
/ 0.8V 0.8V N /
tcHesL — tCHCSH
> 2.4V
£ 0.8V
tCHAV
>§( 24V 24V
NO.8 V 08V
tCLRL tCLRH
{24V
\( 0.8V /
tRLDV
> tRHDX
tAvDV
2.4V 2.4V
osvi Read ¢ogv
! tDSRH
— tcLwe
0.8V 24V
— tcLwH
tcHDV
24V : 2.4 v><
>§\ 0.8V Write 08V
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(6) Ready Input Timing

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

] N Value )
Symbol | Pin name |Condition - Unit | Remarks
Min. Max.
RDY set up time — CLK { trovs RDY 15 — ns
CLK
. CLK
CLK l— RDY hold time troVH RDY 0 — ns
I tcyc |
CLK 24V 24V
0.8V 0.8V
tRDYH tRDYH
tRDYS tRDYS
RDY 2.4V \ ¢
(When wait 0.8 \xx / /
is inserted.)
(When no wait /| Nosv \\
is inserted.)
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(7) Hold Timing

MB91107 Series
S

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

, Condi- Value :
Parameter Symbol | Pin name : - Unit | Remarks
tion Min. Max.
BGRNT delay time tcHeaL CLK — 6 ns
BGRNT delay time tcHeaH BGRNT — 6 ns
Pin floating — BGRNT | time |  txvaL _ teve — 10 teve + 10 ns
i — — BGRNT
BGRNT T— pin valid time tHAHY tevc—10 | teve+10 | ns

Note : There is a delay time of more than 1 cycle from BRQ input to BGRNT change.

CLK

24V

BRQ

tCHBGL

BGRNT

Each pin

IXHAL

>

L 0.8V

tCHBGH

/2.4v

—— (HAHV

High impedance
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(8) Normal DRAM Mode Read/Write Cycle
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

i- Value
Parameter Symbol | Pin name Condi - Unit [Remarks
tion Min. Max.
RAS delay time tcLraH CLK — 15 ns
RAS delay time tcHRAL RAS — 15 ns
CAS delay time teLcast CLK — 15 ns
CAS delay time teLcasH CAS — 15 ns
ROW address delay time tcHrav CLK — 15 ns
COLUMN address delay time | tcucav |A24t0 AOO — 15 ns
DW delay time tcHowL CLK — — 15 ns
DW delay time tcHDWH DW — 15 ns
. CLK

Output data delay time terpvi D31 to D16 — 15 ns

. . . RAS *1
RAS |- valid data input time trLDV D31 to D16 — 5/2xteve—-16| ns %o
CAS l— valid data input time | tciov CAS — teve — 17 ns [*1
CAS T— data hold time tcapn | D311t0 D16 0 — ns

*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.
eEquation: (3 — n/2) x tcvc — 16
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tcyc
Q1 Q2 Qs Q4 Q5
24V L \ 24VE \ 24V
CLK /| 08VvX /l_\_/ 0.8V 0.8V /l_\_
RAS 24V \\ 0.8V /
—> tCHRAL
tCLRAH
tcLCASL tCLCASH
CAS \ YR
L 0.8V /
tcHcAv
— tCHRAV
2.4V 2.4V|INF£ 2.4V 2.4V
A24 to AOO 0gy ROW address gy 0gy |COLUMNaddress | oy
tRLDV |
[—tCcLDV | tCADH
2.4V, 2.4V
D31 to D16 =3 Read o
_ 2.4V
DW 0.8V
— tcHDWL — tCHDWH
D31 to D16 g-g ¥ Write (2).3 ¥><
— tcHDV1
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(9) Normal DRAM Mode Fast Page Read/Write Cycle
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol Pin name : - Unit | Remarks
tion Min. Max.
RAS delay time teLraH CLK, RAS — 15 ns
CAS delay time teLeast CLK — 15 ns
CAS delay time teLcasH CAS — 15 ns
COLUMN address delay time t CLK — 15 ns
y eV | A24 to AOO
DW delay time tcHowH CLK, DW — 15 ns
. CLK
Output data delay time teHova D31 to D16 — 15 ns
CAS |- valid data input time tciov CAS — tee—17 | ns |*
CAS T— data hold time tcapH D31 to D16 0 — ns

*: When Q4 cycle is extended for 1 cycle, add tcvc time to this rating.
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Q5 Q4 Q5
24V 2.4V £ \
CLK 08V 0.8 VY
tCLRAH
A
RAS 24V
tCLCASL tCLCASH
24V
CAS / \ osv /‘—\—/
A24t0 AO0 COLUMN address 22V | COLUMN address >< 2.2\ COLUMN address ><
D31 to D16 4@ { Read jr————
_ || terows
W 24V
— tcHDV1
D31 to D16 wiite 24V 24V Write X
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(10) Single DRAM Timing

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol | Pin name : - Unit [Remarks
tion Min. Max.
RAS delay time teLraH2 CLK — 15 ns
RAS delay time tcHrAL2 RAS — 15 ns
. n/2x tevc
CAS delay time tcrHeasL2 CLK — + tencasz ns
- CAS
CAS delay time tcHeasH2 — 15 ns
ROW address delay time tcHrAV2 CLK — 15 ns
COLUMN address delay toreave | A24 to AOD o 15 ns
time —
DW delay time tcHowL2 CLK — 15 ns
DW delay time tcHowHz DW — 15 ns
. CLK,
Output data delay time teHpv2 D31 to D16 — 15 ns
CAS |— Valid data input 1-n/2) x teve
time P fcLovz CAS — ( _ 1)7 ns
- D31 to D16
CAS T— data hold time tcaprz 0 — ns
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CLK

RAS

CAS

A24 to AOO

D31 to D16
(Read)

DW
(Read)

D31 to D16
(Write)

*1 : Q4S indicates Q4SR (Read) of Single DRAM cycle or Q4SW (Write) cycle.

*2:

le—— ICYC —»

*1
Q1 Q2 Q3 Q4s Q4s Q4s
24V £ \ 2.4V 2.4V 24V 2.4V £ \
/| 0.8V /
24NV
0.8V
— ICLRAH2 — {CHRAL2
tCHCASL2 —»
| tCHCASH2
2.4 2.4V /
0.8V _/,_\_
2.4V
y
g-g\\; ROW address g'g v COLUMN-OXCOLUMN-l){( COLUMN-2
0.8V
— tCHRAV2 — tCHCcAvV2
tCADH2
e
tCLDV2 —»
2.4V, 2.4V,
<Read-0 SV Read-1 )5y Read-2>—
\ 24V
x0.8 V
tcHDWL2 tCHDWH2 —»
*2 2.4V 2.4V
2.4V : 2.4V 2.4V : ><
—w] tCHDV2 tCHDV2 08V 08V

---- (dotted line) indicates the timing when the bus cycle begins from the high speed page mode.
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(11) Hyper DRAM Timing
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

i- Value
Parameter Symbol | Pin name Condi - Unit |Remarks
tion Min. Max.
RAS delay time tcLrAH3 CLK — 15 ns
RAS delay time tcHRALS RAS — 15 ns
. n/2x tevc

CAS delay time tcHeasLs gklé — + tercasia ns
CAS delay time tcHeasHs — 15 ns
ROW address delay time tcHrAv3 CLK — 15 ns
COLUMN address delay time | tcrcavs |A24 to AOO — 15 ns
RD delay time terrLs — 15 ns
— - CLK —

RD delay time teHrH3 RD — 15 ns
RD delay time toLres — 15 ns
DW delay time tcHowLs CLK — 15 ns
DW delay time tcHowHs bW — 15 ns

. CLK

Output data delay time tcHbvs D31 to D16 — 15 ns
CAS |- valid data input time | tciovs CAS — teve — 17 ns
CAS |- data hold time tcapns | D31 1t0 D16 0 — ns
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tcye %1

Q1 Q2 Q3 Q4H Q4H Q4H

CLK 2.4V7t O,8V\' 7 2.4V 2.4V A O.8V\' 2.4V 24V \

2.4V
RAS | 0.8V /_
— tCLRAH3 — {CHRAL3

tCHCASL3 —»
—» tCHCASH3
CAS 2.4
0.8V 0.8V \ 0.8V X /
2.4V
A24 to AOO 4\ ROW address 55\ COLUMN-O><COLUMN-1>(COLUMN-2
0.8V
T tCHRAV3 tCHCAV3 T
*2
e N e N R 2.4V
RD 10.8V
(Read) tcLRL3 tCHRH3 —»
tCLDV3 —»
tCADH3
24V N2.4V
D3% to Dd1)6 08 V<Read-0 Read-1) 08V
Rea ) | '
DW \ 2.4V
tcHDbwL3 t{CHDWH3 —»
#2 2.4V 2.4V
D31 to D16 2ay Write-0 A 2dy 2ty >< Write-1 >< Write-2 X
(Write) 08V 0.8V
tCHDV3 tCHDV3 ! :

*1 : Q4S indicates Q4HR (Read) of Single DRAM cycle or Q4HW (Write) cycle.
WZAEEEEE (dotted line) indicates the timing when the bus cycle begins from the high speed page mode.
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(12) CBR Refresh

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol | Pin name : - Unit |Remarks
tion Min. Max.
RAS delay time tcLraH CLK — 15 ns
RAS delay time tcHRAL RAS — 15 ns
CAS delay time teLcast CLK — 15 ns
CAS delay time toLcasH CAS — 15 ns
tcyc
R1 R2 R3 R4
24V 2.4V
CLK 0.8V 08V x_/ 08V \_/_\_/_
RAS 24V 0.8V /
— tCLRAH — ICHRAL
CAS / 0.8V 2.4V
—> tcLcAsL —> tCLCASH
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(13) Self Refresh
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol |Pin name : - Unit | Remarks
tion Min. Max.
RAS delay time teLran CLK — 15 ns
RAS delay time tcHRAL RAS — 15 ns
CAS delay time teLcast CLK — 15 ns
CAS delay time tcLeasH CAS — 15 ns
SR3 SR3
o /e
tCHRAL tCLRAH
—
RAS 0.8V / 24V
)
CAS —
\( 0.8V (S /] 24V
tCcHCASL tCLCASH
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(14) UART Timing

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol |Pin name | Condition - value Unit | Remarks
Min. Max.
Serial clock cycle time tscve — 8 tever — ns
SCLK l— SOUT delay time tsLov — Internal shift -80 80 ns
Valid SIN — SCLK T tvsH —  |Clock mode 100 — ns
SCLK T— valid SIN hold time | tshix — 60 — ns
Serial clock “H” pulse width tsHsL — 4 tcver — ns
Serial clock “L” pulse width tsLsH — 4 tcver — ns
SCLK 4— SOUT delay time | tsiov — Eﬁgfﬂi‘(‘);g'ﬂ — 150 | ns
Valid SIN — SCLK T tivsk — 60 — ns
SCLK T— valid SIN hold time | tstix — 60 — ns

Notes: * This rating is for AC characteristics in CLK synchronous mode.
* tcver: A cycle time of peripheral system clock

84
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¢ Internal shift clock mode

ol

SCLK 2.4V
2.4V
SOUT
0.8V
tivsH < =|
SIN
0.2 Vcc
e External shift clock mode
< tSLSH > < tSHSL ————— ¥
SCLK \ 0.8 Vcc
N 0.2 Vcc
—1tsLov
2.4V
SOUT
0.8V
tIvsH < =|
SIN
0.2 Vcc

DS07-16305-4E
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(15) Trigger System Input Timing to

(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

Parameter Symbol | Pin name : - Unit | Remarks
tion Min. Max.
A/D start trigger input time tatex ATG — 5 tever — ns
. . . TRGO to
PPG start trigger input time teTer TRG3 — 5 tever — ns
Note : tcvce: A cycle time of peripheral system clock
tATGX '
ATG
TRGO to TRG3 \( 0.2 Vee
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(16) DMA Controller Timing
(Vecc=3.0V1t03.6V,AVss=Vss=0.0V, Ta=0°C to +70 °C)

i Value
Parameter Symbol Pin name Condi - Unit | Remarks
tion Min. Max.

DREQ input pulse DREQO to .
width torRWH DREQ2 2 teve ns
DACK delay time teiod CLK — 6 ns
(Normal bus) DACKO to
(Normal DRAM) tcion DACK2 — 6 ns
EOP delay time teLel CLK — 6 ns
Normal bus

tcLen - — ns
%N ormal DRAM) EOPO to EOP2 6
DACK delay time tcHoL CLK — n/2xtevc ns
(Single DRAM) DACKO to
(Hyper DRAM) terom DACK2 — 6 ns
EOP delay time teHeL CLK — n/2xtevc ns
Single DRAM
%Hyg’er oR AM)) tcuen | EOPO to EOP2 _ 6 ns

tcye

24V £ \ 24VA \ / \
CLK _/ 08V T—/ 0.8V

tcLoL tCLDH
oacko s oacre —
(Normal bus) \‘0.8 v 24V
(Normal DRAM)

DACKO to DACK2
EOPO to EOP2

(Single DRAM) \osv 2.4V
NS Y
(Hyper DRAM)
tcHDL tCHEH
tCHEL tCHDH
tDRWH |
DREQO to DREQ?2 £24v 2.4V
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5. A/D Converter Block Electrical Characteristics
(AVcc =Vec=+3.0Vto+3.6 V, AVss =Vss =0.0V, AVRH=+3.0Vt0 +3.6 V, TA=0 °Cto +70 °C)

) Value )
Parameter Symbol | Pin name - Unit
Min. Typ. Max.
Resolution — — — 10 10 bit
Total error — — — — +4.0 LSB
Linearity error — — — — +3.0 LSB
Differentiation linearity error — — — — +2.5 LSB
. AVss — AVss + AVss +
Zero transition voltage Vor ANO to AN3 15LSB 0.5LSB 25 LSB \%
. AVRH - AVRH - AVRH +
Full-scale transition voltage Vest ANO to AN3 45 LSB 15LSB 0.5 LSB \
Conversion time — — 5.6*! — — us
Analog port input current lain ANO to AN3 — 0.1 10 LA
Analog input voltage Vain ANO to AN3 AVss — AVRH \%
Reference voltage — AVRH AVss — AVcc \%
la — 500 — UA
Power supply current AVcc
laH — — 5*2 UA
I — 500 — A
Reference voltage supply R AVRH u
current IRu — — 5*2 HA
Conversion variance between
channels — ANO to AN3 — — 4 LSB

*1: AVcc = Vee = 3.0 V to 3.6 V(for a peripheral clock of 25 MHz).
*2: Current value for A/D converters not in operation, CPU stop mode (Vcc = AVec = AVRH = 3.6 V)

Notes: * 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 < 7 kQ.
If output impedance of external circuit is too high, analog voltage sampling time may be too short for
accurate sampling.
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eAnalog input circuit model plan
— Sample & hold circuit

Co
Analog input [] i I— Comparator
RonN1 RoNz RoN3 RoN4 JR N
— C1

Ron1: 5 kQ
Ronz: 620 Q
Ronz: 620 Q Co: 2 pF 7_7_
Rona: 480 Q Ci:2pF

Ronx, Cx are preliminary value.

Note: Listed values are for reference purposes only.

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 1111").
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« Differential linearity error
A deviation of a step voltage for changing the LSB of output code from ideal input voltage

Linearity error Differential linearity error

3FF +

Actual conversion characteristic Ideal value
3FE - N+1-f o l ;
{1LSB x (N - 1)+ Vot} Actual conversion
3FD T A v characteristic
= : b VEsT =
§. A a\ T—/* (Measured §. N T l .
3 i \\ value) 3 |
= 004+ e vV T ;
£ ; : (NMTeasured s ;
= lue) -8’ E
a 4 va [ R SR UUUR .
003 Actual conversion N-1
characteristic : : V(N+1)T
002 + 5 5 VNT (Measured
Ideal value ; i\ (Measuredyg|ye)
001 —+ o N-2 : — oo ' Value) )
Vor (Measured ' Actual conversion
/ value) characteristic
AVRL AVRH AVRL AVRH
Analog input Analog input
Linearity error of digital output N = Vit —{1LSBx (N-1) + Vor} [LSB]
1LSB
Differential linearity error of digital output N = —-(8 '{ Il_)STB_ VW g [LSB]
VEst — Vor
1LSB= — 1022 V]
AVRH — AVRL
1 LSB (Ideal value) = 1024 V]

Vor : A voltage for causing transition of digital output from (000) 1 to (001) n
Vest : A voltage for causing transition of digital output from (3FE) nto (3FF) n

Vnt @ A voltage for causing transition of digital output from (N — 1) to N
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« Total error
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 + :
. 1.5LSB
3FE 1 Actual conversion T
characteristic =~ —*
3FD + e '
- {1LSBx (N-1)+0.5 LSB}
=] H
=3 0 AR N
‘g : N L
E 004 + proee .\\_{\
k= i §
a 003 - (Meas\(i%d
: 5 value)
: ——Actual conversion
002 t --- Foooneeesd characteristic
: <—;—Idea| value
001 - f——d---oo-!
— [+ 05LsB
AVRL _ AVRH
Analog input
Total error of digital output N = ~T= fLLSBx (N—1) +0.5LSB} [LSB]

1LSB
Vor (ldeal value) =AVRL +0.5LSB [V]
Vest (Ideal value) = AVRH - 1.5 LSB [V]

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

(1) “H" level output voltage

(2) “L" level output voltage

“H” level output voltage vs. power supply voltage

4.00

3.80

3.60
3.40

$3.20

z 3.00

> 2.80
2.60

2.40

2.20

2.00
2.7 3.0 3.3 3.6

Vce (V)

evel output voltage vs. power supply voltage

140.0
135.0

130.0 ™~

1250
21200

£150.0

110.0

105.0
100.0

2.7 3.0 3.3 3.6
Vcee (V)

(3) “H” level input / “L” level input voltage
(CMOS input)

(4) “H"level input / “L" level input voltage
(Hysteresys input)

Input level vs. power supply voltage Input level vs. power supply voltage
(CMO0S) (Hysteresys )
3.0 3.0
2.8 2.8
2.6 2.6 Vi
2.4 2.4
2.2 2.2
<20 S 20
i/ 18 VIH z18
16 > 16
1.4 ViL 1.4
1.2 1.2
1.0 1.0 Vi
0.8 0.8
0.6 0.6
2.7 3.0 3.3 36 3.9 2.7 3.0 33 3.6 3.9
Vee (V) Vee (V)
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(5) Power supply current

Power supply current vs. voltage Power supply current (sleep mode) vs.
power supply current
100.0
90.0 60.0 | __—150MHz
80.0 ————— 50 MHz 50.0
70.0
o — _ 00—
g 60.0 e
£ £
= 500 € 300
3 40.0 4]
30.0 25 MHz 2 200 25 MHz
20.0
10.0 10.0
0.0 0.0
21 3.0 y 3'3V 3.6 39 2.7 3.0 3.3 3.6 3.9
cc (V) Vee (V)
Power supply current (stop mode) vs. A/D conversion block Power supply current
power supply voltage vs. power supply voltage (25 MHz)
100.0 450
90.0 400
80.0 350
_ oo 300
g f00 < 250
2 500 <
5 < 200
S 40.0 =
~ 300 150
20.0 100
10.0 50
0.0 0
2.7 3.0 3.3 3.6 3.9 2.7 3.0 3.3 3.6 3.9
Vee (V) Avce (V)

A/D conversion block reference voltage supply
current vs. voltage (25 MHz)

300
280
260

IR (UA)
N N
N
o

200
180

160
2.7 3.0 3.3 3.6 3.9
AVRH (V)
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(6) Pull-up / pull-down resistance

Pull-down resistance vs. power supply voltage

Pull-up resistance vs. power supply voltage

94

100.0 100.0

g S
o E:’ —

\\\ —

10.0 10.0
2.7 3.0 3.3 3.6 3.9 2.7 3.0 3.3 3.6 3.9
Vce (V) Vee (V)
O
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B ORDERING INFORMATION

Part number Package Remarks
MB91107APFV 120-pin Plastic LQFP
MB91108PFV (FPT-120P-M21)
120-pin Plastic LQFP
MB91107APMC1 (FPT-120P-M24)
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B PACKAGE DIMENSIONS

120-pin plastic LQFP Lead pitch 0.50 mm
Package width x 16.0 x 16.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.88¢g
(FPT-120P-M21) Code P-LFQFP120-16x16-0.50
(Reference) '
120-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-120P-M21) Resin protrusion is +0.25(.010) MAX(each side).

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

18.00:0.20(.709+.008)SQ
*16.00 ‘010 (630 "0 ) SQ
[OnnaRAnnARARARARARAAAAAEGORT
= = SO0 ogaeawpent |
i E ‘ 0.20 ‘
% % } 15095 vounting height) ‘
= = | ( .059 7004> }
= = ! |
=] INDEX = } }
] —— | o
= OE - | o8 A }
o= = = VI |
L L CEEE R R L LR EEREREE LR ; A 0.10:0.05 |
LEAD No. (1) | (004£.002) |
0.22+0.05 E 0.145 ‘005 | _0.60+0.15 (Stand off) |
.50(. - -08(. +.002 | (.024+.006
(:009+.002) (006 %) | (024£.006) |
L |
Dimensions in mm (inches).
©2002-2008 FUJITSU MICROELECTRONICS LIMITED F120033S-c-45 Note: The values in parentheses are reference values.
Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
(Continued)
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120-pin plastic LQFP

Lead pitch

0.40 mm

Package width x
package length

14.0 mm x 14.0 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(Refe‘?‘;ﬁce) P-LFQFP120-14x14-0.40

(FPT-120P-M24)

120-pin plastic LQFP
(FPT-120P-M24)

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

16.00+0.20(.6302.008)SQ
*14.00+0.10(.551+.004)SQ
AR RRARAR AR RARRARRANAATART
o0 =
= - =[0.080003]
= = o |
=] == | Details of "A" part |
i i ‘ +0.20 ‘
= = } 150550 _ \1ounting height) !
= INDEX = || (ose k) |
= E= I [
== B I
= Iof OFe |F. | :
\ _e° |
R R R R LR EREERE R ; | "f |
LEAD No.
° @ } ﬁ 0.100.10 }
0.160.05 0.1450.055 | 0.50+0.20 .004+.004
[0.40(.016) = (.006+.002) " (.006+.002) | (.020£.008) ((Stand of'f)) }
| 0.60:0.15 |
| (.024%.006) |

Dimensions in mm (inches).

©2006-2008 FUJITSU MICROELECTRONICS LIMITED F120036S-c-1-2 Note: The values in parentheses are reference values.

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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