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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Obsolete

F2MC-16LX

16-Bit

32MHz

CANbus, LINbus, UART/USART
LCD, LVD, POR, PWM, WDT
93

256KB (256K x 8)

Mask ROM

10K x 8

4V ~ 5.5V

A/D 8x8/10b

External

-40°C ~ 105°C (TA)
Surface Mount

120-LQFP

120-LQFP (16x16)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

https://www.e-xfl.com/product-detail/infineon-technologies/mb90922ncspmc-gs-195el
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(Continued)

* 16-bit reload timer (4 channels)

16-bit reload timer operation (select toggle output or one-shot output)
Selectable event count function

Real time watch timer (main clock)

Operates directly from oscillator clock.

Interrupt can be generated by second/minute/hour/date counter overflow.
PPG timer (6 channels)

Output pins (3 channels), external trigger input pin (1 channel)

Operation clock frequencies : fcp, fcr/22, fcp/24, for/26

Delay interrupt

Generates interrupt for task switching.

Interrupts to CPU can be generated/cleared by software setting.

External interrupts (8 channels)

8-channel independent operation

Interrupt source setting available : “L” to “H” edge/ “H” to “L” edge/ “L” level/ “H” level.
8/10-bit A/D converter (8 channels)

Conversion time : 3 us (at fer = 32 MHz)

External trigger activation available (P50/INTO/ADTG)

Internal timer activation available (16-bit reload timer 1)

UART(LIN/SCI) (4 channels)

Equipped with full duplex double buffer

Clock-asynchronous or clock-synchronous serial transfer is available

CAN interface (4 channels : CANO and CAN2, and CAN1 and CANS3 share transmission and reception pins,
and interrupt control registers).

Conforms to CAN specifications version 2.0 Part A and B.

Automatic resend in case of error.

Automatic transfer in response to remote frame.

16 prioritized message buffers for data and ID

Multiple message support

Flexible configuration for receive filter : Full bit compare/full bit mask/two partial bit masks
Supports up to 1 Mbps

CAN wakeup function (RX connected to INTO internally)

LCD controller/driver (32 segment x 4 common)

Segment driver and command driver with direct LCD panel (display) drive capability
Reset on detection of low voltage/program loop

Automatic reset when low voltage is detected

Program looping detection function

Stepping motor controller (4 channels)

High current output for each channel x 4

Synchronized 8/10-bit PWM for each channel x 2

Sound generator (2 channels)

8-bit PWM signal mixed with tone frequency from 8-bit reload counter.

PWM frequencies : 125 kHz, 62.5 kHz, 31.2 kHz, 15.6 kHz (at fcr = 32 MHz)
Tone frequencies : PWM frequency /2/ , divided by (reload frequency +1)
Input/output ports

General-purpose input/output port (CMOS output) 93 ports

Function for port input level selection

Automotive/CMOS-Schmitt

Flash memory security function

Protects the contents of Flash memory (Flash memory product only)
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Pin no. Pin name v ct)yc;;? it Function
104 P13 | General-purpose /O port
PPG5 16-bit PPG ch.5 output pin
P14 General-purpose 1/O port
109 TIN2 I 16-bit reload timer ch.2 TIN input pin
IN1 Input capture ch.1 trigger input pin
110 P15 | General-purpose 1/O port
INO Input capture ch.0 trigger input pin
111 COMO P LCD controller/driver common output pin
112 COM1 P LCD controller/driver common output pin
113 COom2 P LCD controller/driver common output pin
114 COMS3 P LCD controller/driver common output pin
115 P22 E General-purpose 1/O port
SEGO00 LCD controller/driver segment output pin
P23 General-purpose 1/O port
1e SEGO1 F LCD controller/driver segment output pin
117 P24 . General-purpose 1/O port
SEGO02 LCD controller/driver segment output pin
118 P25 . General-purpose /O port
SEGO03 LCD controller/driver segment output pin
119 P26 . General-purpose 1/O port
SEG04 LCD controller/driver segment output pin
120 P27 . General-purpose I/O port
SEGO05 LCD controller/driver segment output pin
] P30 . General-purpose 1/O port
SEGO06 LCD controller/driver segment output pin
5 P31 F General-purpose 1/O port
SEGO07 LCD controller/driver segment output pin
3 P32 . General-purpose I/O port
SEGO08 LCD controller/driver segment output pin
4 P33 . General-purpose /O port
SEGO09 LCD controller/driver segment output pin
5 P34 . General-purpose 1/O port
SEG10 LCD controller/driver segment output pin
5 P35 . General-purpose 1/O port
SEG11 LCD controller/driver segment output pin

(Continued)
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Pin no. Pin name Ilc:y‘:;f}'it Function
P54 General-purpose /O port
61 TXO | CAN interface 0 TX output pin
TX2 CAN interface 2 TX output pin
SGA1 Sound generator ch.1 SGA output pin
P55 General-purpose 1/O port
63 RX0 | CAN interface 0 RX input pin
RX2 CAN interface 2 RX input pin
INT2 INT2 external interrupt input pin
P56 General-purpose 1/O port
91 SGOO0 I Sound generator ch.0 SGO output pin
FRCK Free-run timer clock input pin
92 P57 | General-purpose 1/O port
SGAO0 Sound generator ch.0 SGA output pin
39 P60 H General-purpose 1/O port
ANO A/D converter input pin
40 P61 H General-purpose 1/O port
AN1 A/D converter input pin
41 P62 H General-purpose 1/O port
AN2 A/D converter input pin
40 P63 H General-purpose 1/O port
AN3 A/D converter input pin
43 P64 H General-purpose 1/O port
AN4 A/D converter input pin
44 P65 H General-purpose 1/O port
AN5 A/D converter input pin
45 P66 H General-purpose 1/O port
ANG6 A/D converter input pin
46 P67 H General-purpose 1/O port
AN7 A/D converter input pin
67 P70 L General-purpose output-only port
PWM1PO Stepping motor controller ch.0 output pin
68 P71 L General-purpose output-only port
PWM1MO Stepping motor controller ch.0 output pin
69 P72 L General-purpose output-only port
PWM2PO Stepping motor controller ch.0 output pin

(Continued)
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Pin no. Pin name II?V‘:;E?“ Function
P96 General-purpose 1/O port
33 V2 G LCD controller/driver reference power supply pin
34 V3 — LCD controller/driver reference power supply pin
PCO General-purpose 1/O port
48 SINO J UART ch.0 serial data input pin
INT4 INT4 external interrupt input pin
PCA1 General-purpose 1/O port
49 SOT0 | UART ch.0 serial data output pin
INT5S INT5 external interrupt input pin
IN3 Input capture ch.3 trigger input pin
PC2 General-purpose 1/O port
50 SCKO | UART ch.0 serial clock 1/O pin
INT6 INT6 external interrupt input pin
IN2 Input capture ch.2 trigger input pin
PC3 General-purpose /O port
51 SIN1 J UART ch.1 serial data input pin
INT7 INT7 external interrupt input pin
5o PC4 | General-purpose 1/O port
SOT1 UART ch.1 serial data output pin
PC5 General-purpose /O port
53 SCK1 I UART ch.1 serial clock I/O pin
TRG 16-bit PPG ch.0 to ch.5 external trigger input pin
PC6 General-purpose 1/O port
54 PPGO | 16-bit PPG ch.0 output pin
TOT1 16-bit reload timer ch.1 TOT output pin
IN7 Input capture ch.7 trigger input pin
PC7 General-purpose 1/O port
55 PPG1 | 16-bit PPG ch.1 output pin
TINA1 16-bit reload timer ch.1 TIN input pin
ING Input capture ch.6 trigger input pin
o4 PDO J General-purpose 1/O port
SIN2 UART ch.2 serial data input pin
o5 PD1 | General-purpose 1/O port
SOT2 UART ch.2 serial data output pin

(Continued)

10 FUﬁTSU DS07-13750-4E



MB90920 Series

H 1/0 CIRCUIT TYPE

Type

Circuit

Remarks

A

—A

Ilt>07 Xout

— \

Standby control signal

Oscillation circuit
High-speed oscillation feedback
resistance :
approx. 1 MQ
(Flash memory product/MASK ROM
product/Evaluation product)

X1A

X0A

III>0— Xout

\—04 Standby control signal

Oscillation circuit
Low-speed oscillation feedback
resistance : approx. 10 MQ

Pull-up resistor

MWy

}o— CMOS hysteresis input

Input-only pin (with pull-up resistance)
¢ Attached pull-up resistor :
approx. 50 kQ
* CMOS hysteresis input
(Vi/ViL = 0.8 Vce/0.2 Vee)

}o_ CMOS hysteresis input

Input-only pin
* CMOS hysteresis input
(Vin/ViL = 0.8 Vce/0.2 Vee)

Note: The MD2 pin of the Flash
memory products uses this
circuit type.

O
FUJITSU

(Continued)
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Corrected the circuit type B.


MB90920 Series

Type

Circuit

Remarks

MWy

'@o— CMOS hysteresis input

Pull-down resistor

Input-only pin (with pull-down
resistance)
* Attached pull-down resistance:
approx. 50 kQ
* CMOS hysteresis input
(Vin/ViL = 0.8 Vee/0.2 Vee)

Note: The MD2 pin of the evaluation
products uses this circuit type.

»—WV—D— LCD input
I_D_[>o_ CMOS hysteresis input

Standby control signal or

LCD input enable signal
Automotive input
Standby control signal or

LCD input enable signal

LCD output common general-
purpose port
* CMOS output
(low/loL = £ 4 mA)
e Hysteresis input
(Vii/ViL = 0.8 Vce/0.2 Vec)
¢ Automotive input
(Viv/ViL = 0.8 Vee/0.5 Vee)

LCDC reference power supply

input

|_D_I>O_ CMOS hysteresis input

Standby control signal or

1

LCD output switching signal

Do—[>o— Automotive input

Standby control signal or

LCD output switching signal

LCDC reference power supply com-
mon general-purpose port
* CMOS output (loH/lo.= £4 mA)
* CMOS hysteresis input
(ViH/ViL = 0.8 Vce/0.2 Vee)
e Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)

DS07-13750-4E
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Type Circuit Remarks
H A/D converter input common
general-purpose port
P-c;il |—— Pout « CMOS output
(low/lor = = 4 mA)
N-cr:; |— Nout » CMOS hysteresis input
. (Vin/ViL = 0.8 Vce/0.2 Vo)
A D Analog input * Automotive input
= (Vin/ViL = 0.8 Vee/0.5 Vec)
D_[>o_ CMOS hysteresis input
|_ Standby control signal or
analog input enable signal
1 Automotive input
|_ Standby control signal or
analog input enable signal
I General-purpose port
* CMOS output (loH/lo. = £ 4 mA)
P'qull Pout ¢ CMOS hysteresis input
(Vi/ViL = 0.8 Vce/0.2 Vee)
N'Cg Nout  Automotive input
(Vin/ViL = 0.8 Vee/0.5 Vec)
D_[>o_ CMOS hysteresis input
I_ Standby control signal
D_[>°_ Automotive input
I_ Standby control signal
J General-purpose port (serial input)
P-ch Pout ¢ CMOS output (loH/lo. = +4 mA)
* CMOS hysteresis input
N-ch Nout (VIH/VIL =0.8 Vcc/0.2 VCC)
e CMOS input (SIN)
(Vi/ViL = 0.7 Vce/0.3 Vee)
r@o—>o— CMOS hysteresis input « Automotive input
Standby control signal (Vi/ViL = 0.8 Vec/0.5 Vee)
_Eo—>o— Automotive input
I_ Standby control signal
_D—>of CMOS input (SIN)
I_ Standby control signal
(Continued)
[c®)
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Type

Circuit

Remarks

_|

CMOS hysteresis input

»—W\,—D— Analog output
T e
I_ Standby control signal
or analog input enable signal
'_I_Eo—>o— Automotive input

Standby control signal
or analog input enable signal
CMOS input (SIN)

Standby control signal
or analog input enable signal

A/D converter input common general-
purpose port (serial input)
e CMOS output (lon/lo. = £ 4 mA)
e CMOS hysteresis input
(Vin/ViL = 0.8 Vee/0.2 Vee)
e CMOS input (SIN)
(Vin/ViL = 0.7 Vee/0.3 Vee)
* Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)

P-CEI |— Pout
High current

N-ch |— Nout

High current output port (SMC pin)
CMOS output (low/loL = = 30 mA)

P-ch I— Pout

N.cg I— Nout
L
»—WV—D— LCDC output

T

WY CMOS hysteresis input

Standby control signal or
LCDC output switching signal

:

Automotive input
Standby control signal or
LCDC output switching signal

o CMOS input (SIN)

|_ Standby control signal or
LCDC output switching signal

chchE

LCDC output common general-
purpose port (serial input) )
e CMOS output (low/lo. = + 4 mA)
e CMOS hysteresis input
(Vii/ViL = 0.8 Vce/0.2 Vec)
e CMOS input (SIN)
(Vii/ViL = 0.7 Vce/0.3 Vec)
e Automotive input
(Vin/ViL = 0.8 Vce/0.5 Vee)

DS07-13750-4E
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Bl HANDLING DEVICES
e Strictly observe maximum rated voltages (preventing latch-up)

In CMOS IC devices, a condition known as latch-up may occur if voltages higher than Vcc or lower than Vss are
applied to input or output pins other than medium or high withstand voltage pins, or if the voltage applied between
VCC and VSS pins exceeds the rated voltage level. If a latch-up occurs, the power supply current may increase
dramatically and may destroy semiconductor elements. When using semiconductor devices, always take suffi-
cient care to avoid exceeding maximum ratings.

When the analog system power supply is switched on or off, be careful not to apply the analog power supply
(AVce, AVRH), the analog input voltages and the power supply voltage for the high current output buffer pins
(DVce) in excess of the digital power supply voltage (Vcc).

Once the digital power supply voltage (Vcc) has been disconnected, the analog power supply (AVcc, AVRH) and
the power supply voltage for the high current output buffer pins (DVcc) may be turned on in any sequence.
e Supply voltage stabilization

Rapid fluctuations in the power supply voltage can cause malfunctions even if the Vcc power supply voltage
remains within the warranted operating range. It is recommended that the power supply be stabilized such that
ripple fluctuations (P-P value) at commercial frequencies (50 Hz/60 Hz) be limited to within 10% of the standard
Vce value, and that transient fluctuations due to power supply switching, etc. be limited to a rate of 0.1 V/ms or less.

* Precautions when turning the power on

In order to prevent the built-in step-down circuits from malfunctioning, the time taken for the voltage to rise
(0.2 V to 2.7 V) during power-on should be less than 50 us.

¢ Handling unused pins

If unused input pins are left open, they may cause malfunctions or latch-up which may lead to permanent damage
to the semiconductor. Unused input pins should therefore be pulled up or pulled down through a resistor of at
least 2 kQ.

Unused input/output pins may be set to the output state and left open, or set to the input state and connected
to a pull-up or pull-down resistance of 2 kQ or more.

e Handling A/D converter power supply pins

Even if the A/D converter is not used, the power supply pins should be connected such as AVcc = Vec, and
AVss = AVRH = Vss.

* Notes on using an external clock

Even when an external clock is used, an oscillation stabilization wait time is required following power-on reset
or release from sub clock mode or stop mode. Furthermore, only the X0A pin should be driven when an external
clock is used, with the X1A pin open as shown in the following diagram. Do not use high-speed oscillation pins
(X0 and X1) for external clock input.

{>c XO0A

OPEN — X1A
MB90920 Series

Sample external clock connection

DS07-13750-4E FU]oi)TSU 17
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B BLOCK DIAGRAM

T o CPU
Clock control circuit | | F2MC-16LX core
Watchdog timer
Time-base timer
- > Interrupt controller
Watch timer

(for sub clock)

«—»{ Low-voltage reset |

- CPU operation
detection reset

Sound generator 0
Sound generator 1

A A
Yy

A

CAN controller 0
CAN controller 1
CAN controller 2
CAN controller 3

A A A A
YyYYyYvy

External interrupt
(8 channels)

y
Y
A
Y

Stepping motor controller 0

A
Y

Stepping motor controller 1

LIN-UART O - >
Prescaler 0 - > - » Stepping motor controller 2
LIN-UART 1 - >
Prescaler 1 - > B o Steooi . woller 3
LIN-UART 2 - - o - »| Stepping motor controller
Prescaler 2 - > c:g
LIN-UART 3 - " x| A/D converter
Prescaler 3 - > o (8 channels)
&)
16-bit PPG timer 0 |= - = | _| LCD controller/driver
16-bit PPG timer 1 - - L - (32 SEG/4 COM)
16-bit PPG timer2 |« >
16-bit PPG timer 3 |« > P o
16-bit PPG timer4 |« > N o RAM
16-bit PPG timer 5 |« »
16-bit reload timer 0 |« > = ~ e
16-bit reload timer 1 |« o R
16-bit reload timer 2 j i : Tool interface :

16-bit reload timer 3

Real-time watch timer
(main)

A

16-bit ICU 0 (2 channels)
16-bit ICU 1 (2 channels)
16-bit ICU 2 (2 channels)
16-bit ICU 3 (2 channels)

[ 16-bit free-run timer  [4——»

A A A A
YyYyYyvy

[ | : Flash memory product and MASK ROM product only

DS07-13750-4E FU]O?TSU 21
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H MEMORY MAP

000000H 000000H
Peripheral area Peripheral area
0000FOH 0000EFH
000100H 000100H
Register Register
RAM area RAM area
(13.5 Kbytes) Address #3
003700H 003700H _—
Peripheral area Peripheral area
004000H 004000H
RAM area RAM area
(16 Kbytes) Address #2
008000H 008000H
ROM area ROM area
(FF bank image) (FF bank image)
010000H 010000H
F80000H
Address #1
ROM area* ROM area*
[ : Internal access
FFFFFFH FFFFFFH = : Internal access prohibited
MB90V920 (Evaluation product) MB90F922 / MB90922
MB90F923 / MB90F924
ROM (Flash) RAM
Parts No. capacitance | capacitance Address #1 Address #2 Address #3
MB90F922NC/F922NCS/922NCS 256 Kbytes 10 Kbytes FCO0000~ 0040001 002900+
MB90F923NC/F923NCS 384 Kbytes 16 Kbytes FAO000H 004A00H 003700~
MB90F924NC/F924NCS 512 Kbytes 24 Kbytes F80000+ 006A00H 003700~

* : Evaluation products do not contain internal ROM. Treat this address as the ROM decode area used by the tools.

Note: To select models without the ROM mirror function, refer to the “ROM Mirror Function Selection Module” in
Hardware Manual. The image of the ROM data in the FF bank appears at the top of the 00 bank, in order
to enable efficient use of small C compiler models. The lower 16-bits of the FF bank addresses are allocated
to the same addresses as the lower 16-bits of the 00 bank, making it possible to reference tables in ROM
without declaring the “far” modifier with the pointers. For example, when an access is made to the address
00CO000w, the actual address to be accessed is FFC000x in ROM. Because the size of the FF bank ROM

area exceeds 32 Kbytes, it is not possible to view the entire region in the 00 bank image. Therefore because
the ROM data from FF8000+ to FFFFFFH appears in the image from 008000+ to 00FFFFw, itis recommended
that ROM data tables be stored in the area from FF8000n to FFFFFFH.

22
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H /O MAP

Address Register name Symbol |Read/write| Resource name | Initial value
000000+ |Port O data register PDRO R/W Port 0 XXXXXXXXs
000001+ |Port 1 data register PDR1 R/W Port 1 XXXXXXXXs
000002+ |Port 2 data register PDR2 R/W Port 2 XXXXXXXXs
000003+ |Port 3 data register PDR3 R/W Port 3 XXXXXXXXs
000004+ |Port 4 data register PDR4 R/W Port 4 XXXXXXXXs
000005+ |Port 5 data register PDR5 R/W Port 5 XXXXXXXXs
000006+ |Port 6 data register PDR6 R/W Port 6 XXXXXXXXs
000007+ |Port 7 data register PDR7 R/W Port 7 XXXXXXXXs
000008+ |Port 8 data register PDR8 R/W Port 8 XXXXXXXXs
000009+ |Port 9 data register PDR9 R/W Port 9 XXXXXXXXs
O000oA (Disabled)

00000CH | Port C data register PDRC R/W Port C XXXXXXXXe
00000D+ | Port D data register PDRD R/W Port D XXXXXXXXs
00000E+ | Port E data register PDRE R/W Port E XXXXXXXXe
00000FH (Disabled)

000010+ |Port O direction register DDRO R/W Port 0 000000008
000011+ |Port 1 direction register DDR1 R/W Port 1 XX000000s
000012+ | Port 2 direction register DDR2 R/W Port 2 000000XXe
000013n |Port 3 direction register DDRS3 R/W Port 3 000000008
000014+ |Port 4 direction register DDR4 R/W Port 4 000000008
000015+ |Port 5 direction register DDR5 R/W Port 5 000000008
000016+ |Port 6 direction register DDR6 R/W Port 6 000000008
000017+ |Port 7 direction register DDR7 R/W Port 7 000000008
000018+ | Port 8 direction register DDR8 R/W Port 8 000000008
000019+ |Port 9 direction register DDR9 R/W Port 9 X0000000s
00001A+ | Analog input enable ADERG6 R/W Port 6, A/D 11111111e
00001BH (Disabled)

00001CH | Port C direction register DDRC R/W Port C 000000008
00001Dw | Port D direction register DDRD R/W Port D X0000000s
00001EH | Port E direction register DDRE R/W Port E XXXXX000s
00001FH (Disabled)

000020+ |Lower A/D control status register ADCSO0 R/W 000XXXXO0s
000021+ |Higher A/D control status register ADCS1 R/W 0000000Xs
000022+ |Lower A/D control status register ADCRO R A/D converter 000000008
000023+ |Higher A/D data register ADCR1 R XXXXXX00s

(Continued)
[c®)
DS07-13750-4E FUJ]TSU 23



MB90920 Series
e

Address Register name Symbol |Read/write| Resource name | Initial value
000083+ (Disabled)
000084+ | PWM control register 2 PWC2 RIW Stepping motor | 545,005
controller 2
000085+ (Disabled)
000086+ | PWM control register 3 PWC3 RIW Stepping motor |30 05
controller 3
000087+ (Disabled)
000088+ |LCD output control register 3 ] LOCR3 | R/W | LCDC XXXXX111e
000089+ (Disabled)
00008A+ | A/D setting register 0 ADSRO R/W 000000008
. X A/D converter
00008BH | A/D setting register 1 ADSR1 R/W 000000008
00008CH | Port input level select 0 PILO R/W 000000008
00008D+ | Port input level select 1 PIL1 RIW PO”;‘I’:;'GVG' XXXX0000s
00008Ew | Port input level select 2 PIL2 R/W XXXX00008
00008FH
to (Disabled)
00009D+
00009E Pro.gram address detection control PACSR R/W Address match XXXXOXOXs
register detection
00009F+ | Delayed Interrupt/Release Register DIRR R/W Delay interrupt | XXXXXXX0s
0000AOH | Power saving mode control register LPMCR R/W Power saving 000110008
0000A1H |Clock select register CKSCR R/W, R control circuit 111111008
0000A2+
to (Disabled)
0000A7H
0000A8H | Watchdog timer control register WDTC R, W Watchdog timer | XXXXX111s
0000A9H | Time-base timer control register TBTC R/W, W Time-base timer | 1XX00100s
0000AA+ | Watch timer control register WTC R/W, W, R Watch timer 10001000e
(sub clock)
0000ABH
to (Disabled)
0000ADH
0000AEH | Flash memory control status register ‘ FMCS | R/W | Flash interface | 000X0000s
0000AFH (Disabled)
(Continued)
o)
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Address Register name Symbol |Read/write| Resource name | Initial value
0000BOH | Interrupt control register 00 ICROO R/W 000001118
0000B1H | Interrupt control register 01 ICRO1 R/W 000001118
0000B2+ | Interrupt control register 02 ICRO2 R/W 000001118
0000B3+ | Interrupt control register 03 ICRO3 R/W 000001118
0000B4+ | Interrupt control register 04 ICR0O4 R/W 000001118
0000B5+ | Interrupt control register 05 ICRO5 R/W 000001118
0000B6+ | Interrupt control register 06 ICRO6 R/W 000001118
0000B7+ | Interrupt control register 07 ICRO7 R/W 000001118
0000B8+ | Interrupt control register 08 ICRO8 R/W Interrupt controller 000001118
0000B9+ | Interrupt control register 09 ICRO9 R/W 000001118
0000BA~ | Interrupt control register 10 ICR10 R/W 000001118
0000BBH | Interrupt control register 11 ICR11 R/W 000001118
0000BCH | Interrupt control register 12 ICR12 R/W 000001118
0000BD+ | Interrupt control register 13 ICR13 R/W 000001118
0000BEH | Interrupt control register 14 ICR14 R/W 000001118
0000BFH+ | Interrupt control register 15 ICR15 R/W 000001118
0000COH
to (Disabled)
0000C3H
0000C4+ | Serial mode register 1 SMR1 R/W, W 000000008
0000C5n | Serial control register 1 SCR1 R/W, W 000000008
0000C6H ?aet(;ef;;’i;‘t/gf‘:‘sm'ss“’” ?[5';11/ RIW 000000005
0000C7x | Serial status register 1 SSR1 R/W, R UART 000010008
0000C8H E;‘;‘fg‘f?ggﬁg{gﬂ“”'cat'°” ECCR1 | RMW,R (LINSCD T b00000xxe
0000C9+ | Extended status control register 1 ESCR1 R/W 000001008
0000CAH | Baud rate generator register 10 BGR10 R/W 000000008
0000CBH | Baud rate generator register 11 BGR11 R/W, R 000000008
0000CCw | Lower watch timer control register WTCRL R/W _ 000XXXXO0s
0000CD+ | Middle watch timer control register WTCRM R/W WF;f;']'tt'imir 000000008
0000CEH | Higher watch timer control register WTCRH R/W XXXXXX008
0000CFH | Sub clock control register PSCCR W Sub clock XXXX00008
0000DOx | Input capture control status 4/5 ICS45 R/W 000000008
- Input capture 4/5
0000D1H | Input capture edge register 4/5 ICE45 R/W, R XXXXXXXXe
0000D2+ | Input capture control status 6/7 ICS67 R/W 000000008
- Input capture 6/7
0000D3H |Input capture edge register 6/7 ICE67 R/W, R XXXO0X0XXs
(Continued)
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Address Register name Symbol |Read/write| Resource name | Initial value
0000D4+ | Lower timer control status register 2 TMCSR2L R/W 16-bit 000000008
0000D5+ |Higher timer control status register 2 | TMCSR2H R/W reload timer2 | XXX10000s
0000D6H | Lower timer control status register 3 TMCSR3L R/W 16-bit 000000008
0000D7+ | Higher timer control status register 3 | TMCSR3H R/W reload timer 3 | XXX10000s
0000D8H | Lower sound control register 1 SGCRL1 R/W 000000008
. - Sound generator 1
0000D9+ | Higher sound control register 1 SGCRHA1 R/W OXXXX100s
0000DAH | Lower PPG3 control status register PCNTLS3 R/W 16-bit PPG3 000000008
0000DBH | Higher PPGS3 control status register PCNTHS3 R/W 000000018
0000DCH | Lower PPG4 control status register PCNTL4 R/W 16-bit PPG4 000000008
0000DDH | Higher PPG4 control status register PCNTH4 R/W 000000018
0000DEH | Lower PPG5 control status register PCNTL5 R/W 16-bit PPGS5 000000008
0000DFH |Higher PPG5 control status register PCNTHS5 R/W 000000018
000OEO+ | Serial mode register 2 SMR2 R/W, W 000000008
0000E1H | Serial control register 2 SCR2 R/W, W 000000008
0000E2+ | Reception/transmission data register 2 Brggi/ R/W 000000008
0000E3+ | Serial status register 2 SSR2 R/W, R UART 00001000s
0000E4+ Feggt‘:fg communication control ECCR2 | RW,R (HINSED2 ) h00000%x
0000E5H | Extended status control register 2 ESCR2 R/W 000001008
0000EG6+ | Baud rate generator register 20 BGR20 R/W 000000008
0000E7+ | Baud rate generator register 21 BGR21 R/W, R 000000008
000OE8H | Serial mode register 3 SMR3 R/W, W 000000008
0000E9H | Serial control register 3 SCR3 R/W, W 000000008
000OEA+ | Reception/transmission data register 3 ?322/ R/W 000000008
0000EBH | Serial status register 3 SSR3 R/W, R UART 000010008
0000ECH Feggt‘:fg communication control ECCR3 | RW,R (LINSED'3 ) 500000%x
0000EDH | Extended status control register 3 ESCRS3 R/W 000001008
000OEE+ |Baud rate generator register 30 BGR30 R/W 000000008
0000EFH | Baud rate generator register 31 BGR31 R/W, R 000000008
001FFO~ | Program address detection register 0 PADRO R/W XXXXXXXXs
001FF1+ | Program address detection register 1 PADRO R/W XXXXXXXXe
001FF2x | Program address detection register 2 PADRO R/W Address match | XXXXXXXXs
001FF3wx | Program address detection register 3 PADR1 R/W detection XXXXXXXXe
001FF4+ | Program address detection register 4 PADR1 R/W XXXXXXXXs
001FF5+ | Program address detection register 5 PADR1 R/W XXXXXXXXe
(Continued)
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4. AC Characteristics

(1) Clock timing

(Vec =5.0 V £10%, Vss = DVss = AVss = 0.0 V, Ta=-40 °C to +105 °C)

. Condi- Value .
Parameter Symbol |Pinname| . - Unit Remarks
tions | Min | Typ | Max
1/2 (PLL stopped)
3 — 16 | MHz|When using the
oscillator circuit
1/2 (PLL stopped)
3 — 32 | MHz|When using an external
clock
Fc X0, X1 4 — 32 | MHz|PLL multiplied by 1
lock f
Clock frequency 3 — | 16 |MHz|PLL multiplied by 2
3 — 10.7 | MHz|PLL multiplied by 3
3 — 8 MHz | PLL multiplied by 4
3 — 5.33 |MHz | PLL multiplied by 6
3 — 4 MHz | PLL multiplied by 8
Fic X0A, X1A — |32.768| — |kHz
— | e25 | — | 333 | ns |Whenusingan
_ tovL X0, X1 oscillator
Clock cycle time 31.25 — 333 ns |External clock input
teve XO0A, X1A — 30.5 — us
Use duty ratio of
In%?rt] clock pulse Pam, P X0 > o — | ™ |50% 3% as a guideline
Wi
PwiH, Pwee XO0A — 15.2 — us
I_nput clock . ter, tof X0 o o 5 ns When using an external
rise and fall time clock signal
Using main clock
Internal operating Fep — 1.5 — 32 |MHz (PLI? clock)
clock frequency -
Fiep — — 8.192 — | kHz | Using sub clock
Using main clock
Internal operating tee — 3125 | — 666 | ns (PLIfJ clock)
clock cycle time -
tiep — — 122.1 — us | Using sub clock
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¢ |nternal shift clock mode

| tscyc |
K
SC f2.4V
0.8V / 0.8V
tSLOvI

24V

SOT 0.8V
|a—tIVSHI tSHIXI

><‘ VIH VIH 3><
SIN Vi Vi -

¢ External shift clock mode

tSLsH tSHSL:

/‘ VIH X ViH
(VIL ViL 7 \

tF tSLOVE tR
—|

24V ><
sot 0.8V

tIvSHE

SCK

tSHIXE

><‘ ViH VIH 3><
SIN  ViL VIL 4
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e Internal shift clock mode
tscyc
SCK 24V £ \ / 2.4V
/ 08V
tsHovI

fo.4vV

soT 0.8V
1 tivsLi tsLIXI
VIH VIH 3§<
SIN ViL Vi -
e External shift clock mode
tSHSL | tsLsH |
SCK 4 ViH VIH
- ViL ViL
R, tSHOVE I

fo4vV

sot £ 0.8V
< LIVSLE tSLIXE
VIH VIH 3}(

SIN VIL VIL 4
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e Bit setting: ESCR0/1/2/3:SCES=1, ECCR0/1/2/3:SCDE=1
(Vce =5.0 V£10%, Vss = AVss = 0.0 V, Ta =—40 °C to +105 °C)

Value
Parameter Symbol Pin name Conditions Unit
Min Max
Serial clock cycle time tscve SCKO to SCK3 5 tcp — ns
SCK | — SOT delay time tsLovi SS((:)KI% tto SS%}?% - 50 +50 ns
0 Internal shift clock
Valid SIN — SCK | tivsHi SCKO to SCK3, |mode output pin ter + 80 — ns
SCK T — valid SIN hold time | tsux | SINOtoSIN3 | CL=80pF+1TTLI, — |'ns
. SCKO to SCKS3,
SOT — SCK T delay time tsovhi SOTO o SOT3 3tcr — 70 — ns

Notes : o Depending on the machine clock frequency to be used, the maximum baud rate may be limited by
some parameters. These parameters are shown in “MB90920 series hardware manual”.
o Cu.is the load capacitance connected to the pin during testing.
o tcr is the internal operating clock cycle time. Refer to “ (1) Clock timing”.

SCK
'« [SOVHI o Jtstovi
XL2.4 Y] >§L2.4 Y,
Sot 0.8V 0.8V
tIVSHI tSHIXI

><L VIH VIH 35<
SIN A ViL VIL £~

58 FUﬁTSU DS07-13750-4E



6. Flash Memory Program/Erase Characteristics

MB90920 Series
e

Value
Parameter Conditions Unit Remarks
Min Typ Max
Sector erase time L 09 36 s Excludes pre-programming before
Ta=+25°C erase

-bit wi Vec=5.0V
Word (16 t_3|t W.'dth) — 23 370 us | Excludes system-level overhead
programming time
Chip programming | Ta=+25°C,
time Veo=b50V | — | 34 | %% | s
Erase/program cycle — 10000 — — | cycle
Flash memory data Average N
retention time Ta=+85°C 20 o — | vear

*: This value is calculated from the results of evaluating the reliability of the technology (using Arrhenius equation
to translate high temperature measurements into normalized value at + 85 °C) .
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