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16-bit Microcontroller
CMOS

F2MC-16LX MB90330A Series

MB90333A/F334A/F335A/V330A

B DESCRIPTION

The MB90330A series are 16-bit microcontrollers designed for applications, such as personal computer peripheral
devices, that require USB communications. The USB feature supports not only 12-Mbps Function operation but
also HOST operation. It is equipped with functions that are suitable for personal computer peripheral devices
such as displays and audio devices, and control of mobile devices that support USB communications. While
inheriting the AT architecture of the F2MC family, the instruction set supports the C language and extended
addressing modes and contains enhanced signed multiplication and division instructions as well as a substantial
collection of improved bit manipulation instructions. In addition, long word processing is now available by intro-
ducing a 32-bit accumulator.

Note : F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

B FEATURES

e Clock
* Built-in oscillation circuit and PLL clock frequency multiplication circuit
* Oscillation clock
* The main clock is the oscillation clock divided into 2 (for oscillation 6 MHz : 3 MHz)
* Clock for USB is 48 MHz
* Machine clock frequency of 6 MHz, 12 MHz, or 24 MHz selectable
* Minimum execution time of instruction : 41.7 ns (6 MHz oscillation clock, 4-time multiplied : machine clock
24 MHz and at operating Vcc = 3.3 V).

e The maximum memory space : 16 Mbytes

¢ 24-bit addressing
(Continued)

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

This web site includes the "Customer Design Review Supplement" which provides the latest cautions on
system development and the minimal requirements to be checked to prevent problems before the system
development.

http://edevice.fujitsu.com/micom/en-support/
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MB90330A Series
e

(Continued)
e Bank addressing

e Instruction system
» Data types : Bit, Byte, Word and Long word
¢ Addressing mode (23 types)
* Enhanced high-precision computing with 32-bit accumulator
e Enhanced Multiply/Divide instructions with sign and the RETI instruction

¢ Instruction system compatible with high-level language (C language) and multi-task
* Employing system stack pointer
* Instruction set symmetry and barrel shift instructions

¢ Program Patch Function (2 address pointer)
¢ 4-byte instruction queue

e Interrupt function
* Priority levels are programmable
¢ 32 interrupts function

¢ Data transfer function
» Extended intelligent 1/O service function (EIPOS) : Maximum of 16 channels
* uDMAC : Maximum 16 channels

e Low Power Consumption Mode
¢ Sleep mode (with the CPU operating clock stopped)
* Time-base timer mode (with the oscillator clock and time-base timer operating)
¢ Stop mode (with the oscillator clock stopped)
¢ CPU intermittent operation mode (with the CPU operating at fixed intervals of set cycles)
* Watch mode (with 32 kHz oscillator clock and watch timer operating)

o Package
* LQFP-120P (FPT-120P-M24 : 0.40 mm pin pitch)
* LQFP-120P (FPT-120P-M21 : 0.50 mm pin pitch)

¢ Process : CMOS technology
« Operation guaranteed temperature : — 40 °C to + 85 °C (0 °C to + 70 °C when USB is in use)
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MB90330A Series
e

B INTERNAL PERIPHERAL FUNCTION (RESOURCE)
¢ |/O port : Max 94 ports

o Time-base timer : 1 channel

e Watchdog timer : 1 channel

e Watch timer : 1 channel

» 16-bit reload timer : 3 channels

¢ Multi-functional timer

* 16-bit free run timer : 1 channel

¢ Qutput compare : 4 channels
An interrupt request can be output when the 16-bit free-run timer value matches the compare register value.

* Input capture : 4 channels
Upon detection of the effective edge of the signal input to the external input pin, the input capture unit sets the
input capture data register to the 16-bit free-run timer value to output an interrupt request.

* 8/16-bit PPG timer (8-bit x 6 channels or 16-bit x 3 channels) the period and duty of the output pulse can be
set by the program.

¢ 16-bit PWC timer : 1 channel
Timer function and pulse width measurement function

¢ UART : 4 channels
* Full-duplex double buffer (8-bit length)
* Asynchronous transfer or clock-synchronous serial (Extended I/O serial) transfer can be set.

e Extended I/O serial interface : 1 channel

o DTP/External interrupt circuit (8 channels)
¢ Activate the extended intelligent 1/O service by external interrupt input
¢ Interrupt output by external interrupt input

¢ Delay interrupt output module
e Output an interrupt request for task switching

¢ 8/10-bit A/D converter : 16 channels
¢ 8-bit resolution or 10-bit resolution can be set.

¢ USB : 1 channel
¢ USB function (correspond to USB Full Speed)
¢ Full Speed is supported/Endpoint are specifiable up to six.
¢ Dual port RAM (The FIFO mode is supported).
* Transfer type : Control, Interrupt, Bulk, or Isochronous transfer possible
e USB HOST function

¢ I2C Interface : 3 channels
¢ Supports Intel SM bus standard and Phillips I2C bus standards
» Two-wire data transfer protocol specification
* Master and slave transmission/reception

DS07-13734-9E FU]oi)TSU s
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B PRODUCT LINEUP

Part number MB90V330A MB90F334A MB90F335A MB90333A
. Built-in Flash Built-in Flash Built-in MASK
Type For evaluation
memory memory ROM
ROM capacity No 384 Kbytes 512 Kbytes 256 Kbytes
RAM capacity 28 Kbytes 24 Kbytes 30 Kbytes 16 Kbytes
Emulator-specific power supply * Yes —

CPU functions

Number of basic instructions : 351 instructions
Minimum instruction execution time : 41.7 ns/at oscillation of 6 MHz
(When 4 times are used : Machine clock

of 24 MHz)
Addressing type : 23 types
Program Patch Function : For 2 address pointers
Maximum memory space : 16 Mbytes

Ports I/0 Ports (CMOS) 94 ports

Equipped with full-duplex double buffer

Clock synchronous or asynchronous operation selectable
UART It can also be used for I/O serial

Built-in special baud-rate generator
Built-in 4 channels

16-bit reload timer

16-bit reload timer operation
Built-in 3 channels

Multi-functional timer

16-bit free run timer x 1 channel

Output compare x 4 channels

Input capture x 4 channels

8/16-bit PPG timer (8-bit mode x 6 channels, 16-bit mode x 3 channels)
16-bit PWC timer x 1 channel

8/10-bit A/D converter

16 channels (input multiplex)
8-bit resolution or 10-bit resolution can be set.
Conversion time : 7.16 us at minimum (24 MHz machine clock at maximum)

DTP/External interrupt

8 channels
Interrupt factor : “L”—“H” edge/*H’—“L” edge/“L” level/“H” level selectable

uSB

12C 3 channels
Extended /O serial interface 1 channel
1 channel

USB function (correspond to USB Full Speed)
USB HOST function

External bus interface

For multi-bus/non-multi-bus

Withstand voltage of 5 V

16 ports (excluding UTEST and 1/O for I12C)

Low Power Consumption Mode

Sleep mode/Time-base timer mode/Stop mode/CPU intermittent mode/
Watch mode

Process

CMOS

Operating voltage

3.3V £0.3 V (at maximum machine clock 24 MHz)

* 1 ltis setting of Jumper switch (TOOL VCC) when Emulator (MB2147-01) is used. Please refer to the
MB2147-01 or MB2147-20 hardware manual (3.3 Emulator-dedicated Power Supply Switching) about details.

DS07-13734-9E
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B PACKAGES AND PRODUCT MODELS

MB90330A Series

Package MB90333A MB90F334A MB90F335A MB90V330A
FPT-120P-M24 (LQFP-0.40 mm) O O O X
FPT-120P-M21 (LQFP-0.50 mm) O O O X
PGA-299C-A01 (PGA) X X X O
O :Yes x :No
Note : For detailed information on each package, refer to “l PACKAGE DIMENSIONS”.
DS07-13734-9E FUT])TSU 5




MB90330A Series

H PIN ASSIGNMENT

(TOP VIEW)

[ P50/ALE
[H UTEST
[F PA5/OUTA

AQH/95d O]
M10/25d O
000/00QV/00d O]
+0Q/H0aV/10d O
200/20av/20d O
€0Q/£0QV/e0d O]
+0d/¥0Aav/¥0d ]
$00/50aV/50d O
900/90Qv/90d ]
£0Q/200aV/£0d ]
80Q/80AV/0kd ]
600/60QV/} kd O
0+Q/0+QV/2Hd O
LhQ/HHAY/ELD O
oon ]

ssA O]

=

ox—
zLa/zLavvid O
eLa/erav/sid O
viamiav/9ld O
SLa/SHAV/ZLd O
9ky/02d O
L1v/ied O
8Lv/zed O
6lv/eed O
09dd/02v/¥ed O
19dd/12v/sed O
29dd/zev/9ed O
£9dd/eev/ied O

86 [J P55/HAK

85 [ P54/HRQ
84 [ P53/WRH

83 [ P52/WRL

89 [1 MDO

88 |1 MD1

87 [ MD2

82 [ P51/RD
80 |[J HCON

70 [ PB6/PPG5
69 [ PB5/PPG4
68 [J PB4

67 |2 PB3/SDA2
66 |2 PB2/SCL2
65 [ PB1/SDA1
64 [J PB0/SCL1
63 [J PA7/OUT3
62 [ PA6/OUT2

79 |2 Vce
77 |2 HVM

90 [ RST
78 [ HVP
76 |3 Vss
75 [ Vce
74 [ DVP
73 |2 DVM
72 |3 Vss

81
71
61

12
15
16
17
26

gooooooooooooioooooooooooooooa

P37/A07 ] 8

X0AT] 13
X1AC] 14

Vee O

Vss O

P44/A12/SCKo0 T}
P60O/INTO ] 21
P61/INT1 22
P62/INT2/SINC] 23
P63/INT3/SOT ] 24
P90/SIN2 ] 29
P91/sOT2 30

P40/A08/TINO ] 9

P36/A06 ] 7
P41/A09/TOTOC] 10

P34/A04C] 5
P35/A05C] 6

P30/A00/TIN1 ] 1
P31/A01/TOT1 ] 2
P32/A02/TIN2 ] 3
P33/A03/TOT2 4
P42/A10/SINO T 11
P43/A11/SOT0 .
P45/A13/SIN1 ] 18
P46/A14/SOT1 T 19
P47/A15/SCK1 ] 20
P64/INT4/SCK ] 25
P65/INT5/PWC ]
P66/INT6/SCLO ] 27
P67/INT7/SDA0 ] 28

01NO/Yvd
ENl/EVd
¢Nl/evd
INI/LVd
ONI/Ovd
SENV/.8d
7ENV/98d
€INV/S8d
CINV/¥8d
LINV/€8d
0LNV/28d
6NV/I8d
8NV/08d
SSA
LNV/LLd
ONV/9.d
SNV/S.d
YNV/v.d
ENV/ELd
¢Nv/eld
INV/LLd
ONV/0Zd
SSAV
HYAVY
jeleJ\ /4
MOd4/9.1av/96d
EMOS/S6d
€10S/v6d
ENIS/e6d
eM0S/e6d

(FPT-120P-M24 / FPT-120P-M21)
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H PIN DESCRIPTION

MB90330A Series
e

Pin no.

Pin name

/0
Circuit
type*

Function

108, 107

X0, X1

A

Terminals to connect the oscillator.
When connecting an external clock, leave the X1 pin side unconnected.

13, 14

X0A, X1A

A

32 kHz oscillation terminals.

90

RST

F

External reset input pin.

9310 100

P00 to P07

ADOO to AD07

D00 to D07

General purpose input/output port.

The ports can be set to be added with a pull-up resistor (RD0O0 to RD0O7 = 1)
by the pull-up resistor setting register (RDRO). (When the power output is
set, it is invalid.)

Function as an 1/O pin for the low-order external address and data bus in
multiplex mode.

Function as an output pin for the low-order external data bus in non-
multiplex mode.

101 to 104

P10 to P13

ADO8 to AD11

D08 to D11

General purpose input/output port.

The ports can be set to be added with a pull-up resistor (RD10to RD13 =1)
by the pull-up resistor setting register (RDR1). (When the power output is
set, it is invalid.)

Function as an 1/O pin for the high-order external address and data bus in
multiplex mode.

Function as an output pin for the high-order external data bus in non-
multiplex mode.

109 to 112

P14 to P17

AD12 to D15

D12 to D15

General purpose input/output port.

The ports can be set to be added with a pull-up resistor (RD14 to RD17 = 1)
by the pull-up resistor setting register (RDR1). (When the power output is
set, it is invalid.)

Function as an I/O pin for the high-order external address and data bus in
multiplex mode.

Function as an output pin for the high-order external data bus in non-
multiplex mode.

11310 116

P20 to P23

A16 to A19

This is a general purpose I/O port. When the bits of external address output
control register (HACR) are set to “1” in external bus mode, these pins
function as general purpose 1/O ports.

When the bits of external address output control register (HACR) are set to
“0” in multiplex mode, these pins function as address high output pins.

When the bits of external address output control register (HACR) are set to
“0” in non-multiplex mode, these pins function as address high output pins.

DS07-13734-9E
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MB90330A Series
e

Pin no. Pin name Cilr{c?uit Function
type*
This is a general purpose I/O port. When the bits of external address
P24 to P27 output control register (HACR) are set to “1” in external bus mode, these
pins function as general purpose I/O ports.
When the bits of external address output control register (HACR) are set
117 to 120 D to “0” in multiplex mode, these pins function as address high output pins.
A20 to A23 When the bits of external address output control register (HACR) are set
to “0” in non-multiplex mode, these pins function as address high output
pins.
PPGO to PPG3 Function as ch.0 to ch.3 output pins for the 8-bit PPG timer.
P30 General purpose input/output port.
1 AQ0 D Function as the external address pin in non-multi-bus mode.
TINA1 Function as an event input pin for 16-bit reload timer ch.1.
P31 General purpose input/output port.
2 AO1 D Function as the external address pin in non-multi-bus mode.
TOT1 Function as the output pin for 16-bit reload timer ch.1.
P32 General purpose input/output port.
3 A02 D Function as the external address pin in non-multi-bus mode.
TIN2 Function as an event input pin for 16-bit reload timer ch.2.
P33 General purpose input/output port.
4 A03 D Function as the external address pin in non-multi-bus mode.
TOT2 Function as the output pin for 16-bit reload timer ch.2.
5108 P34 to P37 b General purpose input/output port.
A04 to AO7 Function as the external address pin in non-multi-bus mode.
P40 General purpose input/output port.
9 A08 G Function as the external address pin in non-multi-bus mode.
TINO Function as an event input pin for 16-bit reload timer ch.0.
P41 General purpose input/output port.
10 A09 G Function as the external address pin in non-multi-bus mode.
TOTO Function as the output pin for 16-bit reload timer ch.0.
P42 General purpose input/output port.
11 A10 G Function as the external address pin in non-multi-bus mode.
SINO Function as a data input pin for UART ch.0.
P43 General purpose input/output port.
12 Al G Function as the external address pin in non-multi-bus mode.
SOTO0 Function as a data output pin for UART ch.0.
P44 General purpose input/output port.
17 Al12 G Function as the external address pin in non-multi-bus mode.
SCKO Function as a clock 1/O pin for UART ch.O0.
(Continued)
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MB90330A Series
e

/0
Pin no. Pin name Circuit Function
type*
P45 General purpose input/output port.
18 A13 G Function as the external address pin in non-multi-bus mode.
SIN1 Function as a data input pin for UART ch.1.
P46 General purpose input/output port.
19 A14 G Function as the external address pin in non-multi-bus mode.
SOTH1 Function as a data output pin for UART ch.1.
P47 General purpose input/output port.
20 A15 G Function as the external address pin in non-multi-bus mode.
SCK1 Function as a clock I/O pin for UART ch.1.
81 P50 L General purpose input/output port.
ALE Function as the address latch enable signal pin in external bus mode.
82 P51 L General purpose input/output port.
RD Function as the read strobe output pin in external bus mode.
P52 General purpose input/output port.
83 L Function as the data write strobe output pin on the lower side in external
WRL bus mode. This pin functions as a general-purpose I/O port when the WRE
bit in the EPCR register is “0”.
P53 General purpose input/output port.
84 L Function as the data write strobe output pin on the higher side in bus width
WRH 16-bit external bus mode. This pin functions as a general-purpose 1/O port
when the WRE bit in the EPCR register is “0”.
P54 General purpose input/output port.
85 L Function as the hold request input pin in external bus mode. This pin
HRQ functions as a general-purpose I/O port when the HDE bit in the EPCR
register is “0”.
P55 General purpose input/output port.
86 L Function as the hold acknowledge output pin in external bus mode. This pin
HAK functions as a general-purpose I/O port when the HDE bit in the EPCR
register is “0”.
P56 General purpose input/output port.
91 L Function as the external ready input pin in external bus mode. This pin
RDY functions as a general-purpose I/O port when the RYE bit in the EPCR
register is “0”.
P57 General purpose input/output port.
92 L Function as the machine cycle clock output pin in external bus mode. This
CLK pin functions as a general-purpose 1/O port when the CKE bit in the EPCR
register is “0”.
51 20 P60, P61 c General purpose input/output port. (With stand voltage of 5 V)
’ INTO, INT1 Function as external interrupt ch.0 and ch.1 input pins.

DS07-13734-9E

(Continued)
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MB90330A Series
e

Pin no. Pin name Cillfc(:)uit Function
type*
P62 General purpose input/output ports. (Withstand voltage of 5 V)
23 INT2 C |Function as an external interrupt ch.2 input pin.
SIN Extended I/O serial interface data input pin.
P63 General purpose input/output port. (Withstand voltage of 5 V)
24 INT3 C Function as an external interrupt ch.3 input pin.
SOT Extended I/O serial interface data output pin.
P64 General purpose input/output port. (Withstand voltage of 5 V)
25 INT4 C |Function as an external interrupt ch.4 input pin.
SCK Extended I/O serial interface clock input/output pin.
P65 General purpose input/output port. (Withstand voltage of 5 V)
26 INT5 C Function as an external interrupt ch.5 input pin.
PWC Function as the PWC input pin.
P66 General purpose input/output port. (Withstand voltage of 5 V)
o7 INT6 c Function as an external interrupt ch.6 input pin.
sCLO Fl_mction as the ch_.O clock I/0 pin.for the I12C interface. Set port output to
High-Z during I1°C interface operations.
P67 General purpose input/output port. (Withstand voltage of 5 V)
o8 INT7 c Function as an external interrupt ch.7 input pin.
SDAO anction as the ch.O data I/O pin for the I12C interface. Set port output to
High-Z during I12C interface operations.
39 10 46 P70 to P77 | General purpose input/output port.
ANO to AN7 Function as input pins for analog ch.0 to ch.7.
48 10 55 P80 to P87 | General purpose input/output port.
AN8 to AN15 Function as input pins for analog ch.8 to ch.15.
09 P90 D General purpose input/output port.
SIN2 Function as a data input pin for UART ch.2.
30 P91 D General purpose input/output port.
SOT2 Function as a data output pin for UART ch.2.
31 P92 D General purpose input/output port.
SCK2 Function as a clock I/O pin for UART ch.2.
39 P93 D General purpose input/output port.
SING Function as a data input pin for UART ch.3.
33 P94 D General purpose input/output port.
SOT3 Function as a data output pin for UART ch.3.
34 P95 D General purpose input/output port.
SCK3 Function as a clock I/O pin for UART ch.3.
P96 General purpose input/output port. (Withstand voltage of 5 V)
35 ADTG C |Function as the external trigger input pin when the A/D converter is being used.
FRCK Function as the external clock input pin when the free-run timer is being used.

(Continued)
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MB90330A Series
e

(Continued)
/0
Pin no. Pin name Circuit Function
type*
56 to 59 PAO to PA3 c General purpose input/output port. (Withstand voltage of 5 V)
(o]
INO to IN3 Function as the input capture ch.0 to ch.3 trigger inputs.
60 to 63 PA4 to PA7 c General purpose input/output port. (Withstand voltage of 5 V)
OUTO to OUT3 Function as the output compare ch.0 to ch.3 event output pins.
PBO General purpose input/output port. (Withstand voltage of 5 V)
64 C Function as the ch.1 clock I/O pin for the I2C interface. Set port output to
SCL1 : ) . .
High-Z during I2C interface operations.
PB1 General purpose input/output port. (Withstand voltage of 5 V)
65 C Function as the ch.1 data I/O pin for the I2C interface. Set port output to
SDA1 : ; . :
High-Z during I2C interface operations.
PB2 General purpose input/output port. (Withstand voltage of 5 V)
66 C Function as the ch.2 clock 1/O pin for the I2C interface. Set port output to
SCL2 : ) . .
High-Z during I2C interface operations.
PB3 General purpose input/output port. (Withstand voltage of 5 V)
67 C Function as the ch.2 data I/0 pin for the 12C interface. Set port output to
SDA2 : ) . :
High-Z during I2C interface operations.
68 PB4 C General purpose input/output port. (Withstand voltage of 5 V)
69. 70 PB5, PB6 b General purpose input/output port.
’ PPG4, PPG5 Function as ch.4 and ch.5 output pins for the 8-bit PPG timer.
71 UTEST C USB test pin. Connect this to a pull-down resistor during normal usage.
73 DVM K USB function D- pin.
74 DVP K USB function D+ pin.
77 HVM K USB HOST D- pin.
78 HVP K USB HOST D+ pin.
80 HCON E External pull-up resistor connect pin.
36 AVcc — A/D converter power supply pin.
37 AVRH J A/D converter external reference power supply pin.
38 AVss — A/D converter power supply pin.
87t0 89| MD2 to MDO B Operation mode select input pin.
15, 75, .
79,105 Vcc — Power supply pin.
16, 47,
72,76, Vss — Power supply pin (GND).
106

* : For circuit information, refer to “@ I/O CIRCUIT TYPE”.

DS07-13734-9E
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MB90330A Series
e

H 1/0 CIRCUIT TYPE

Type Circuit Remarks
A ¢ High-rate oscillation feedback resistor,
X1 - approx.1 MQ
3o Clock input PP
)l(;,i P * Low-rate oscillation feedback resistor,
|x__o} B approx.10 MQ
X0A <] Standby control signal * With standby control
B CMOS hysteresis input
Di [T>o0-{ >0 CMOS hysteresis
------------------------- input
C ¢ CMOS hysteresis input
¢ N-ch open drain output
N-ch _|l——— Nout
CMOS hysteresis input
Standby control signal
D ¢ CMOS output
¢ CMOS hysteresis input
P-ch 1 Pout (With input interception function at
D_ standby)
N-ch _]}——— Nout Notes : e Share one output buffer because
both output of I/0 port and
o internal resource are used.
~ CMOS hysteresis input « Share one input buffer because
Standby control signal both input of I/O port and internal
resource are used.
E CMOS output
P-ch _J|——— Pout
N-ch _|F——— Nout
F CMOS hysteresis input with pull-up resistor
R
[T>o0-{ >0 CMOS hysteresis
------------------------- input
(Continued)
jee)
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MB90330A Series

Type Circuit Remarks
G e CMOS output
* CMOS hysteresis input
P-ch J—— pout OPenN drain control (With input interception function at
signal standby)
With open drain control signal
CMOS hysteresis
input
Standby control
signal
H ¢ CMOS output
e CMOS input
(With input interception function at
———— Pout standby)
* With input pull-up register control
|7 Nout
CMOS input
Standby control signal
I ¢ CMOS output
¢ CMOS hysteresis input
(With input interception function at
P-ch |7 Pout Standby)
D_ * Analog input
N-ch _]——— Nout (The A/D converter analog inputis enabled
when the corresponding bit in the analog
CMOS hysteresis input enable register (ADER) is 1.)
input Notes: e Because the output of the I/0 port and
Standby control signal the output of internal resources are
used combinedly, one output buffer
A/D converter analog is shared.
input ¢ Because the input of the I/O port
and the input of internal resources
are used combinedly, one input
buffer is shared.
J A/D converter (AVRH) voltage input pin
P-ch
A
[] o AVRH input
N-cfi:l)_—| | A/D converter
analog input
enable signal

DS07-13734-9E
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MB90330A Series

(Continued)
Type Circuit Remarks
K USB I/O pin
H\ D + input
H\ D - input
D+ /
F Differential input
-
4 Full D + output
< Full D - output
[ Low D + output
< Low D - output
ﬁ— Direction
—— Speed
L e CMOS output
e CMOS input
|:|— P-ch 1 Pout « With standby control
N-ch |7 Nout
— CMOS input
Standby control signal

14 FUﬁTSU DS07-13734-9E



MB90330A Series
e

B HANDLING DEVICES

1.

Preventing latch-up and turning on power supply

Latch-up may occur on CMOS IC under the following conditions:
o If a voltage higher than Vcc or lower than Vss is applied to input and output pins.
¢ A voltage higher than the rated voltage is applied between Vcc pin and Vss pin.
e If the AVcc power supply is turned on before the Vcc voltage.

Ensure that you apply a voltage to the analog power supply at the same time as Vcc or after you turn on the
digital power supply (when you perform power-off, turn off the analog power supply first or at the same time as
Vce and the digital power supply).

If latch-up occurs, the supply current increases rapidly, sometimes resulting in thermal breakdown of the device.
Use meticulous care not to let any voltage exceed the maximum rating.

Treatment of unused pins

Leaving unused input pins unconnected can cause abnormal operation or latch-up, leading to permanent
damage.

Unused input pins should always be pulled up or down through resistance of at least 2 kQ. Any unused input/
output pins may be set to output mode and left open, or set to input mode and treated the same as unused input
pins. If there is unused output pin, make it to open.

Treatment of power supply pins on models with A/D converters

Even when the A/D converters are not in use, be sure to make the necessary connections AVcec = AVRH = Ve,
and AVss = Vss.

About the attention when the external clock is used

Even when using an external clock signal, an oscillation stabilization delay is applied after a power-on reset or
when recovering from sub clock or stop mode. When suing an external clock, 25 MHz should be the upper
frequency limit.

The following figure shows a sample use of external clock signals.

e Using external clock

> "

OPEN—] X1

Treatment of power supply pins (Vcc/Vss)

In products with multiple Vcc or Vss pins, the pins of the same potential are internally connected in the device
to avoid abnormal operations including latch-up. However, you must connect the pins to external power supply
and a ground line to lower the electro-magnetic emission level, to prevent abnormal operation of strobe signals
caused by the rise in the ground level, and to conform to the total output current rating. Moreover, connect the
current supply source with the Vcc and Vss pins of this device at the low impedance.

It is also advisable to connect a ceramic bypass capacitor of approximately 0.1 uF between Vcc pin and Vss pin
near this device.

DS07-13734-9E FU]oi)TSU 15
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6.

About Crystal oscillator circuit

Noise near the X0/X1 pins and X0A/X1A pins may cause the device to malfunction. Design the printed circuit
board so that X0/X1 pins and X0A/X1A pins, the crystal oscillator (or the ceramic oscillator) and the bypass
capacitor to ground are located as close to the device as possible.

It is strongly recommended to design the PC board artwork with the X0/X1 pins and X0A/X1A pins surrounded
by ground plane because stable operation can be expected with such a layout.

Please ask the crystal maker to evaluate the oscillational characteristics of the crystal and this device.
Caution on Operations during PLL Clock Mode

On this microcontroller, if in case the crystal oscillator breaks off or an external reference clock input stops while
the PLL clock mode is selected, a self-oscillator circuit contained in the PLL may continue its operation at its
self-running frequency. However, Fujitsu will not guarantee results of operations if such failure occurs.

Stabilization of supply voltage

A sudden change in the supply voltage may cause the device to malfunction even within the Vcc supply voltage
operating range. For stabilization reference, the supply voltage should be stabilized so that Vcc ripple variations
(peak-to-peak value) at commercial frequencies (50 Hz/60 Hz) fall below 10% of the standard Vcc supply voltage
and the transient regulation does not exceed 0.1 V/ms at temporary changes such as power supply switching.

When the dual-supply is used as a single-supply device

If you are using only a single-system of the MB90330A series that come in the dual-system product, use it with
XO0A = Vss : X1A = OPEN.

10. Writing to flash memory

11

For serial writing to flash memory, always make sure that the operating voltage Vcc is between 3.13 V and 3.6 V.
For normal writing to flash memory, always make sure that the operating voltage Vcc is between 3.0 V and 3.6 V.

. Serial communication

There is a possibility to receive wrong data due to noise or other causes on the serial communication. Therefore,
design a printed circuit board so as to avoid noise.

Consider receiving of wrong data when designing the system. For example, apply a checksum to detect an error.
If an error is detected, retransmit the data.
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B BLOCK DIAGRAM

X0, X1
X0A,X1A Clock control F2MC-16LX
RST circuit CPU
MDO to MD2
AN
Interrupt
controller
8/16-bit
RAM PPG timer —— > PPGO to PPG5
ch.0 to ch.5*
ROM
Input capture
SINO to SIN3  — UART/SIO ch.0 to ch.3 INO to IN3
SOTO to SOT3 ~— h h
SCKOto SCK3 <—| ch-Otoch.3 N
SCLO to SCL2 ~=— 12C " 16t
SDAOt0 SDA2 <—>|  ch0toch.2 a -bit free-run
o timer «— FRCK
AVcc — %
AVRH —=|  g/10-bit A/D © J L
ANO t :,:ﬁ; converter s
OADTG — Joi Output compare OUTO to OUT3
£ ch.0 to ch.3
16-bit reload
TOTO to TOT2 =— timer
TINOtOTIN2 ——= 540 ch2 16-bit PWC f«———— PWC
DVP
DVM e SIN
HVP < usB slo . ot
_HVM -~ (Function) ~—— 5CK
HCON = (HOST)
UTEST il UDMAC
INTOto INT7 —] IEn)II;IIﬂ%I
NS
I/O port (port0,1,2,3,4,5,6,7,8,9,A, B)

HRNERRREEEE

POO P10 P20 P30 P40 P50 P60 P70 P80 P90 PAO PBO
I I I I I I I I I I | [
P07 P17 P27 P37 P47 P57 P67 P77 P87 P96 PA7 PB6

* : Channel for use in 8-bit mode. 3 channels (ch.1, ch.3, ch.5) are used in 16-bit mode.

Note : I/O ports share pins with peripheral function (resources) .
For details, refer to “@ PIN ASSIGNMENT” and “@ PIN DESCRIPTION”.
Note also that pins used for peripheral function (resources) cannot serve as 1/O ports.
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H MEMORY MAP

Memory map of MB90330A series (1/3)

Single chip mode (with ROM mirror function)

MB90V330A MB90F334A MB90F335A MB90333A
FEFFFFH] com (FF bank) FFFFFFH] nom (FF bank) FEFFFFH] 2om (FF bank) FFFFFFH FOM (EF bank)
FFO000H FFOO00H FFO000H FFO000H
FEOOQOOH FEOOOOH FEOOQOOH FEOOOOH
FDFFFFH ROM (FD bank) FDFFFFH ROM (FD bank) FDFFFFH ROM (FD bank) FDFFFFH ROM (FD bank)
FDOO0OH FDOOOOH FDOOO0OH FDOOOOH
FCFFFFH| ROM (FC bank) FCFFFFH FCFFFFH| ROM (FC bank) FCFFFFH
FCO000H FC0000H FCO000H FCO000H
FBFFFFH| ROM (FB bank) FBFFFFH| ROM (FB bank) FBFFFFH| ROM (FB bank) FBFFFFH ROM (FB bank)
FBOOOOH FBOOOOH FBOOOOH FBOOOOH
FAFFFFH ROM (FA bank) FAFFFFH| ROM (FA bank) FAFFFFH| ROM (FA bank) FAFFFFH
FAOO00OH FAOOOOH FAOO00OH FAO000H
FOFFFFH| Rom (Fo bank) | FOFFFFH| ROM (Fobank) | FOFFFFH| ROM (Fobank) | FOFFFFH
IEBQIQIQIQI(:): F90000H F90000H F90000H
ROM (F8 bank) | FBFFFFH FEFFFFH| pom (Fe bank) | T8FFFFH ><
F80000H F80000H F80000H F80000H
OOFFFFH ROM OOFFFFH ROM OOFFFFH ROM O0FFFFH ROM
0080001 (image of FF bank) 008000H (image of FF bank) 0080001 (image of FF bank) 008000H (image of FF bank)
007FFFH ) 007FFFH ) 007FFFH ) 007FFFH )
Peripheral area Peripheral area Peripheral area Peripheral area
007900H 007900H 007900H 007900H
007100H ><
006100H RAM area
(30 Kbytes) 004100H
RAM area RAM area RAM area
(28 Kbytes) (24 Kbytes) (16 Kbytes)
000100H [Register| 000100H [Register | 000100H [Register | 000100H [Register|
0000FBH 0000FBH 0000FBH 0000FBH
Peripheral area Peripheral area Peripheral area Peripheral area
000000H 000000H 000000H 000000H

(o)
FUJITSU
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Memory map of MB90330A series (2/3)

Internal ROM external bus mode (with ROM mirror function)
MB90V330A MB90F334A MB90F335A MB90333A
FFFFFFH FFFFFFH FFFFFFH FFFFFFH
ROM (FF bank) ROM (FF bank) ROM (FF bank) ROM (FF bank)
FEFPREH FEFPREH FEFFEEn FEFFREH
H| ROM (FE bank) " | ROM (FE bank) " | ROM (FE bank) "1 ROM (FE bank)
FEOOOQOH FEOOOQOH FEOOOOH FEOOOQOH
FOFFFFH I o Epbank | "2 [ rom robank | 27 F [ rom e bank | T2 [ Rom (P bank
EoReeR FORRRR | R | o
H H - H H
ROM (FC bank) 1 ROM (FC bank) *2
Fpece: Fpeee: Fpeee: Fpeee:
H H H H
ROM (FB bank ROM (FB bank ROM (FB bank ROM (FB bank
FBO00OH ( ) | Epoooon | FOM BB | congqn | FOM(FBDank) | coingqn | _ROM (FB bank)
H FAFFFFH FAFFFFH FAFFFFH
ROM (FA bank ROM (FA bank ROM (FA bank *
FAQ00H ( ) | Facooo | FOM(FADaNK) | cuoo00n [ ROM (FADaRK) | cyo000m 2
H FOFFFFH FOFFFFH FOFFFFH
ROM (F9 bank) ROM (F9 bank ROM (F9 bank
F20000 F90000H ( ) | Fo0000 ( )| Fooooon | EXtemal area
ROM (F8 bank) FBFFFFH *1| FBFFFFA T oM (F8 bank) FBFFFFH | External area
F80000H F80000H F80000H F80000H
External area External area External area External area
O0FFFFH ROM O0FFFFH ROM O0FFFFH ROM OOFFFFH ROM
008000H (image of FF bank) 008000H (image of FF bank) 008000 (image of FF bank) 008000H (image of FF bank)
007FFFH 007FFFH 007FFFH 007FFFH
Peripheral area Peripheral area Peripheral area Peripheral area
007900H 007900H 007900H 007900H
External area Ext |
007100H xternal area External area
006100H RAM area
(30 Kbytes) 004100H
RAM area RAM area RAM area
(28 Kbytes) (24 Kbytes) (16 Kbytes)
Register Register Register Register
0001001 [Feger] 01004 [Regsert 00100 [Regser] o0100 [Regster
0000FBH 0000FBH 0000FBH 0000FBH
Peripheral area Peripheral area Peripheral area Peripheral area
000000H 000000H 000000H 000000H
*1: In the area of FB0000~ to F8FFFFx and FC0000+ to FCFFFFn at MBO0OF334A, a value of “1” is read at
read operating.
*2 ¢ In the area of FAOOOO+ to FAFFFF1 and FCO000+ to FCFFFFH at MB90333A, a value of “1” is read at
read operating.

DS07-13734-9E FU]O?TSU



MB90330A Series
e

Memory map of MB90330A series (3/3)

External ROM external bus mode
MB90V330A MB90F334A MB90F335A MB90333A
FFFFFFH FFFFFFH FFFFFFH FFFFFFH
External area External area External area External area
008000H 008000H 008000H 008000H
007FFFH ) 007FFFH . 007FFFH ) 007FFFH )
Peripheral area Peripheral area Peripheral area Peripheral area
007900H 007900H 007900H 007900H
External area External area External area
007100H
006100H RAM area
004100H
RAM area (30 Kbytes)
(28 Kbytes) RAM area RAM area
Yy (24 Kbytes) (16 Kbytes)
000100H @ 000100H @ 000100H @ 000100H @
0000FBH 0000FBH 0000FBH 0000FBH
Peripheral area Peripheral area Peripheral area Peripheral area
000000H 000000H 000000H 000000H

Notes: * When the ROM mirror function register has been set, the mirror image data at higher addresses
(“FF8000H to FFFFFFH”) of bank FF is visible from the higher addresses (“008000+ to 00FFFF”) of
bank 00.

* The ROM mirror function is effective for using the C compiler small model.

* The lower 16-bit addresses of bank FF are equivalent to those of bank 00. Since the ROM area in
bank FF exceeds 48 Kbytes, however, the mirror image of all the data in the ROM area cannot be
reproduced in bank 00.

* When the C compiler small model is used, the data table mirror image can be shown at “008000+ to
O0OFFFF+” by storing the data table at “FF8000+ to FFFFFF+”. Therefore, data tables in the ROM
area can be referred without declaring the far addressing with the pointer.

* MB90F335A has the larger size of RAM area than MB90V330A, so that the emulation memory area needs
to be set in the tools for a larger size of emulation area than 007100+.

For details of setting, please refer to “Notes on Debug Environment Setting for MB90330A Series” by
clicking "Application note" at the following URL.
http://edevice.fujitsu.com/micom/en-support/

* 3 cycles are required to access to the emulation memory area (007100+ to 0078FF+), which is 1 cycle

more than to the mounted RAM area.
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B F2MC-16LX CPU PROGRAMMING MODEL

¢ Dedicated register

H I
|« 8-bit —>|
I

-« 16-bit ———»|
1 1

AH i AL Accumulator
i usp User stack pointer
i SSP System stack pointer
i PS Processor status
i PC Program counter
E i DPR Direct page register
i i PCB Program bank register
i i DTB Data bank register
i i usB User stack bank register
i i SSB System stack bank register
i i ADB Additional data bank register

A

32-bit >

¢ General purpose register

MSB LSB
s 16-bit S
0001801 + RP x 10 |-~ -—p—mmo ..
RWO
RLO
RW1
RW2
RL1
RW3
R1 | RO RW4
— - RL2
R3 ! R2 RWS5
R5 i R4 RW6
r . |~~~ """ ---="" RL3
R7 i R6 RW7
e Processor status
Bit 15 ~<~— 13 12 8 7 0
PS ILM RP CCR
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H /O MAP
Address ab%(:g\ll?;fi:) n Register Gﬁ?ﬂ Resource name | Initial Value
000000+ PDRO Port 0 Data Register R/W Port 0 XXXXXXXXs
000001+ PDR1 Port 1 Data Register R/W Port 1 XXXXXXXXs
000002+ PDR2 Port 2 Data Register R/W Port 2 XXXXXXXXs
000003+ PDRS3 Port 3 Data Register R/W Port 3 XXXXXXXXe
000004+ PDR4 Port 4 Data Register R/W Port 4 XXXXXXXXe
000005+ PDR5 Port 5 Data Register R/W Port 5 XXXXXXXXs
000006+ PDR6 Port 6 Data Register R/W Port 6 XXXXXXXXe
000007+ PDR7 Port 7 Data Register R/W Port 7 XXXXXXXXs
000008+ PDR8 Port 8 Data Register R/W Port 8 XXXXXXXXs
000009+ PDR9 Port 9 Data Register R/W Port 9 - XXXXXXXs
00000AH PDRA Port A Data Register R/W Port A XXXXXXXXs
00000BH Prohibited
00000CH PDRB Port B Data Register R/W Port B - XXXXXXXs
00000DH DDRB Port B Direction Register R/W Port B -0000000e
00000 Prohibited
00000FH
000010~ DDRO Port 0 Direction Register R/W Port 0 00000000s
000011H DDR1 Port 1 Direction Register R/W Port 1 00000000s
000012+ DDR2 Port 2 Direction Register R/W Port 2 00000000s
000013H DDR3 Port 3 Direction Register R/W Port 3 00000000s
000014+ DDR4 Port 4 Direction Register R/W Port 4 00000000s
000015+ DDR5 Port 5 Direction Register R/W Port 5 000000008
000016+ DDR6 Port 6 Direction Register R/W Port 6 00000000s
000017+ DDR7 Port 7 Direction Register R/W Port 7 00000000s
000018H DDR8 Port 8 Direction Register R/W Port 8 00000000s
000019+ DDR9 Port 9 Direction Register R/W Port 9 -0000000s
00001AH DDRA Port A Direction Register R/W Port A 00000000s
00001B« | ODR4  |Port 4 Output Pin Register RIW Port 4 00000000s
(opendrain control)
00001CH RDRO Port 0 Pull-up Resistance Register R/W Port 0 (PULL-UP) [00000000s
00001Dw RDR1 Port 1 Pull-up Resistance Register R/W Port 1 (PULL-UP) |[00000000s
00001EH ADERO Analog Input Enable Register 0 R/W Port 7, 8, A/D 111111118
00001FH ADER1 Analog Input Enable Register 1 R/W Port 7, 8, A/D 11111111s
000020+ SMRO Serial Mode Register 0 R/W 00100000e
000021+ SCRO Serial Control Register 0 R/W 00000100e
SIDRO Serial Input Data Register 0 R UARTO
000022+ SODRO Serial Output Data Register 0 W XXXXXXXXe
000023+ SSRO Serial Status Register 0 R/W 000010008
000024+ UTRLRO |UART Prescaler Reload Register 0 R/W Communication [00000000s
000025+ UTCRO |UART Prescaler Control Register 0 R/W |Prescaler (UARTO)| 0000-000s

(Continued)
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Address ab?a?g\;?;firon Register I‘::Ver?g Resource name Initial Value
000026+ SMR1 Serial Mode Register 1 R/W 001000008
000027+ SCR1 Serial Control Register 1 R/W 000001008
000028k SIDR1 Serfal Input Data ReglsFer 1 R UART1 XXX X
SODRT1 Serial Output Data Register 1 w
000029+ SSR1 Serial Status Register 1 R/W 000010008
00002AH UTRLR1 UART Prescaler Reload Register 1 R/W Communication |00000000s
00002BH UTCR1 UART Prescaler Control Register 1 R/W | Prescaler (UART1) [0000-000s
00002CH SMR2 Serial Mode Register 2 R/W 001000008
00002DH SCR2 Serial Control Register 2 R/W 000001008
00002Ex SIDR2 Ser?al Input Data Regis’Fer 2 R UART2 XXXXXXX X
SODR2 Serial Output Data Register 2 w
00002FH SSR2 Serial Status Register 2 R/W 000010008
000030+ UTRLR2 UART Prescaler Reload Register 2 R/W Communication |[00000000s
000031+ UTCR2  |UART Prescaler Control Register 2 R/W | Prescaler (UART2) | 0000-000s
000032+ SMR3 Serial Mode Register 3 R/W 001000008
000033+ SCR3 Serial Control Register 3 R/W 000001008
0000344 SIDR3 Ser?al Input Data Regis’Fer 3 R UART3 XXXXXXXXa
SODR3 Serial Output Data Register 3 w
000035+ SSR3 Serial Status Register 3 R/W 000010008
000036+ UTRLR3 UART Prescaler Reload Register 3 R/W Communication |[00000000s
000037+ UTCR3  |UART Prescaler Control Register 3 R/W | Prescaler (UART3) [0000-000s
000038+
to Prohibited
00003BH
00003CH ENIR DTP/Interrupt Enable Register R/W 00000000s
00003Dw EIRR DTP/Interrupt Source Register R/W DTP/External 00000000s
00003EH ELVR Request Level Setting Register Lower| R/W Interrupt 000000008
00003FH Request Level Setting Register Upper| R/W 000000008
000040+ ADCSO0 A/D Control Status Register Lower R/W 00----- Os
000041+ ADCS1 A/D Control Status Register Upper R/W 8/10-bit 00000000s
000042+ ADCRO |A/D Data Register Lower R/W A/D Converter XXXXXXXXe
000043H ADCR1 A/D Data Register Upper R/W 00101XXXs
000044+ Prohibited
000045 ADMR g/eliéicsjtoen:versmn Channel Selection R/W A/D8/C1c(>)r;sgrter 0000000 0s
000046+ | PPGCO ';':;‘gtgpera“on Mode Control RW PPG ch.0 0X0 0 0XX1e
000047+ | PPGC1 ';Z;;tgpera“o” Mode Control RW PPG ch.1 0X00000 1s
000048+ | PPGC2 ';:S;Srperat'on Mode Control R/W PPG ch.2 0X0 0 0XX1a
(Continued)
)
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Register . Read/ -
Address abbreviation Register Write Resource name | Initial Value
000049+ PPGC3 PPG3 Operation Mode Control Register | R/W PPG ch.3 0X00000 18
00004 A+ PPGC4 PPG4 Operation Mode Control Register | R/W PPG ch.4 0X0 0 0XX1s
00004B-+ PPGC5 PPG5 Operation Mode Control Register | R/W PPG ch.5 0X00000 18
00004Cx| PPGo1 |PPGOand PPG1 Output Control RW | PPGch.0/ch.i |000000XXs
Register
00004Dn Prohibited
00004Ex | PPGe3 |PPG2and PPGS Output Control RW | PPGch2/ch.3 [000000XXs
Register
00004FH Prohibited
0000504 | PPG4s | "G4 and PPGS Output Control RW | PPGch.4/ch5 |000000XXs
Register
000051+ Prohibited
000052+ | ICSO1 | Input Capture Control Status Register 01| R/MW '”F(’:Lr’]t 53?;“ 000000008
. Input
000053+ ICS23 Input Capture Control Status Register 23| R/W Capture ch.2/ch.3 00000000s
000054 0CS0 S;J‘Itvr;urt Compare Control Register ch.0 R/W Output 0000--00s
Output C Control Register ch.1 Compare
0000854 | OCST |y P -omPars FOMIRIHEIREEn 1) i ch.0/ch.1 | ---00000s
000056 0CS? S;J‘Itvr;urt Compare Control Register ch.2 R/W Output 0000--00s
Output C Control Register ch.3 Compare
0000574 | OCS3 |y P OMPAre FOMIRIHEIREEn= | paw ch2/ch.3 | ---00000s
000058+ XXXX0 00 0s
SMCS Serial Mode Control Status Register R/W i
000050+ ! us ried Fxtended Serial 1600000108
00005AH SDR Serial Data Register R/W XXXXXXXXs
000058 SDCR Communlcatlon Prescaler Control R/W Communication OXXX0 0 0 Os
Register Prescaler
00005C 00000000
i PWCSR PWC Control Status Register R/W °
00005DH 16.bit 0000000 Xs
-bi
00005E ! 00000000
"I PWCR |PWC Data Buffer Register RW | PWC Timer °
00005FH 00000000s
000060~ DIVR PWC Dividing Ratio Control Register RW | | - 008
000061+ Prohibited
000062 00000000
i TMCSRO |Timer Control Status Register 0 R/W °
000063+ _ XXXX 000 O0s
TMRO | 16-bit Timer Register O Lower R 16-bit XXXXXXXXs
000064+ : : Reload Timer
TMRLRO 16-bit Reload Register 0 Lower w ch.0 XXXXXXXXs
000065 TMRO 16-bit Timer Register 0 Upper R XXXXXXXXe
" TMRLRO | 16-bit Reload Register 0 Upper w XXXXXXXXs
(Continued)
jee)
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Register . Read/ -
Address abbreviation Register Write Resource name | Initial Value
000066+ , , 00000000s
TMCSR1 Timer Control Status Register 1 R/W
000067+ XXXX 00008
000068 TMR1 16-bit Timer Register 1 Lower R 16-bit Reload XXXXXXXXe
" TMRLR1 16-bit Reload Register 1 Lower w Timer ch.1 XXXXXXX X
000069 TMRA1 16-bit Timer Register 1 Upper R XXXXXXXXs
" TMRLR1 16-bit Reload Register 1 Upper w XXXXXXXXe
00006AH , , 00000000s
TMCSR2 Timer Control Status Register 2 R/W
00006BH XXXX 00008
000060 TMR2 16-bit Timer Register 2 Lower R 16-bit Reload XXXXXXXXs
"I TMRLR2  |16-bit Reload Register 2 Lower W Timer ch.2 XXXXXXXXe
00006D TMR2 16-bit Timer Register 2 Upper R XXXXXXXXs
" TMRLR2 16-bit Reload Register 2 Upper W XXXXXXXXs
00006EH Prohibited
: . . ROM Mirror
00006FH | ROMM | oM Mirror Function Selection w Function | ------ 116
9 Selection Module
000070+ IBSRO I2C Bus Status Register 0 R 00000000e
000071+ IBCRO I2C Bus Control Register 0 R/W 000000008
- 12C Bus Interface
000072+ ICCRO 12C Bus Clock Control Register 0 R/W ch.0 XX 0 XXXXXs
000073H IADRO I2C Bus Address Register 0 R/W ' XXXXXXXXe
000074+ IDARO I2C Bus Data Register 0 R/W XXXXXXXXs
000075+ Prohibited
000076+ IBSR1 I2C Bus Status Register 1 R 000000008
000077+ IBCR1 12C Bus Control Register 1 R/W 000000008
- 12C Bus Interface
000078+ ICCR1 I2C Bus Clock Control Register 1 R/W ch 1 XX 0 XXXXX&
000079+ IADR1 I2C Bus Address Register 1 R/W ' XXXXXXXXe
00007AH IDAR1 I2C Bus Data Register 1 R/W XXXXXXXXe
00007BH Prohibited
00007CH IBSR2 I2C Bus Status Register 2 R 00000000e
00007Dn IBCR2 I2C Bus Control Register 2 R/W 00000000s
- 12C Bus Interface
00007EH ICCR2 12C Bus Clock Control Register 2 R/W ch.2 XX 0 XXXXXs
00007Fn IADR2 I2C Bus Address Register 2 R/W ' XXXXXXXXe
000080+ IDAR2 I2C Bus Data Register 2 R/W XXXXXXXXs
000081+
to Prohibited
000085+
(Continued)
[c®)
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Register . Read/ -
Address abbreviation Register Write Resource name | Initial Value
000086+ TCDT Timer Data Register Lower R/W 00000000s
000087+ Timer Data Register Upper R/W 000000008
000088+ TCCS Timer Control Status Register Lower R/W 16-bit Free-Run |00000000s
000089+ Timer Control Status Register Upper | R/W Timer 0--000008
00008AH CPCLR Compare Clear Register Lower R/W XXXXXXXXs
00008BH Compare Clear Register Upper R/W XXXXXXXXs
00008CH
to Prohibited
00009AH
00009B:| DCSR  |2MA Descriptor Channel RIW 00000000
Specification Register
00009CH DSRL DMA Status Register Lower R/W MDMAC 000000008
00009DH DSRH DMA Status Register Upper R/W 00000000s
Program Address Detection Control Address Match
00009EH PACSR Status Register R/W Detection 00000000s
00009Fx DIRR Delay Interruptlon Factor Generation/ R/W Delay Interrupt | - ----- - 05
Release Register
. Low Power
0000A0H | LPMCR |Low Power Consumption Mode RW | Consumption [00011000s
Control Register L
Control Circuit
0000A1H CKSCR Clock Selection Register R/W Clock 111111008
0000A2+ -
Prohibited
0000A3H
0000A4+ DSSR DMA Stop Status Register R/W uUDMAC 000000008
0000A5k ARSR Autqmatlc Ready Function Selection W 0011--00s
Register
0000ABk HACR Extgrnal Address Output Control W External Pin kR K
Register
0000A7H EPCR Bus Control Signal Selection Register w 1000%10-8
0000A8H WDTC Watchdog Timer Control Register R/W Watchdog Timer | X - XXX 11 1s
0000A9H TBTC Time-base Timer Control Register R/W | Time-base Timer | 1--00100s
0000AAH WTC Watch Timer Control Register R/W Watch Timer |10001000s
0000ABH Prohibited
0000ACH DERL DMA Enable Register Lower R/W DMAG 00000000s
0000ADH DERH DMA Enable Register Upper R/W H 000000008
0000AE EMCS Flash Memory Control Status R/W Flash Memory 000X0000s
Register I/F
0000AFH Prohibited
(Continued)
jee)
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Address ab%?g\ll?;?izn Register F\;\?r?tde/ Resource name | Initial Value
0000BOH ICROO Interrupt Control Register 00 R/W 00000111s
0000B1H ICRO1 Interrupt Control Register 01 R/W 00000111s
0000B2+ ICRO2 Interrupt Control Register 02 R/W 000001118
0000B3H ICRO3 Interrupt Control Register 03 R/W 0000011 1s
0000B4+ ICRO4 Interrupt Control Register 04 R/W 00000111s
0000B5H ICRO5 Interrupt Control Register 05 R/W 000001118
0000B6H ICRO6 Interrupt Control Register 06 R/W 00000111s
0000B7H ICRO7 Interrupt Control Register 07 R/W Interrupt 000001118
0000B8H ICRO8 Interrupt Control Register 08 R/W Controller 000001 11s
0000B9H ICR09 Interrupt Control Register 09 R/W 000001118
0000BA~ ICR10 Interrupt Control Register 10 R/W 000001118
0000BBH ICR11 Interrupt Control Register 11 R/W 000001118
0000BCH ICR12 Interrupt Control Register 12 R/W 000001118
0000BDH ICR13 Interrupt Control Register 13 R/W 00000111s
0000BEH ICR14 Interrupt Control Register 14 R/W 000001118
0000BFH ICR15 Interrupt Control Register 15 R/W 0000011 1s
0000COH HCNTO Host Control Register 0 R/W 000000008
0000C1H HCNT1 Host Control Register 1 R/W 000000018
0000C2+ HIRQ Host Interruption Register R/W 000000008
0000C3H HERR Host Error Status Register R/W 000000118
0000C4H HSTATE Host State Status Register R/W XX010010s
0000C5+| HFCOMP zg'r: Interrupt FRAME Compare Reg-| gy 0000000 0s
0000C6H R/W 00000000s
0000C7H HRTIMER | Retry Timer Setting Register R/W USB HOST 000000008
0000C8H R/W XXXXXX 0 08
0000C9H HADR Host Address Register R/W X0000000s
0000CAH . ) R/W 00000000s
HEOF EOF Setting Register
0000CBH R/W XX000000e
0000CCH . ) R/W 00000000s
HFRAME FRAME Setting Register

0000CD+ R/W XXXXX 00 0s
0000CEH HTOKEN Host Token End Point Register R/W 000000008
0000CFH Prohibited

0000DOx UDCC UDC Control Register AW USB Function 10100000
0000D1H R/W 00000000s

(Continued)
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Register . Read/ -
Address abbreviation Register Write Resource name | Initial Value
0000D2 R/W 01000000
i EPOC EPO Control Register °
0000D3H R/W XXXX0000s
0000D4+ . R/W 00000000s
EP1C EP1 Control Register
0000D5H R/W 0110000 1s
0000D6H . R/W 01000000s
EP2C EP2 Control Register
0000D7H R/W 01100000s
0000D8H . R/W 010000008
EP3C EP3 Control Register
0000D9H R/W 01100000s
0000DAH . R/W 010000008
EP4C EP4 Control Register
0000DBH R/W 01100000s
0000DC R/W 01000000
i EP5C EP5 Control Register °
0000DDH R/W 01100000s
0000DE R 00000000
! TMSP Time Stamp Register °
0000DF+ R XXXXX0 0 0s
0000EOH UDCS UDC Status Register R/W XX000000s
0000E1H UDCIE UDC Interrupt Enable Register R/W, R 00000000s
0000E2+ . R/W XXXXXXXXs
EPOIS EPOI Status Register
0000E3H R/W 1.0 XXX 1 XXs
0000E4+ . R/W, R . 0 XXXXXXXs
EPOOS EPOO Status Register USB Function
0000E5H R/W 100XX000s
0000E6H ) R XXXXXXXXs
EP1S EP1 Status Register
0000E7H R/W, R 1000000 Xs
0000ES8H ) R XXXXXXXXe
EP2S EP2 Status Register
0O00E9H R/W, R 100000008
0000EAH . R XXXXXXXXB
EP3S EP3 Status Register
000OEBH R/W, R 10000000s
0000ECH . R XXXXXXXXs
EP4S EP4 Status Register
0O0OO0EDH R/W, R 100000008
0000EEH . R XXXXXXXXs
EP5S EP5 Status Register
0000EFH R/W, R 100000008
000O0FO0H . R/W XXXXXXXXs
EPODT EPO Data Register
0000F 1+ R/W XXXXXXXXs
0000F2+ i R/W XXXXXXXXs
EP1DT EP1 Data Register
0000F3H R/W XXXXXXXXs
0000F4+ ) R/W XXXXXXXXs
EP2DT EP2 Data Register
0000F5H R/W XXXXXXXXs
0000F6H . R/W XXXXXXXXs
EP3DT EP3 Data Register
0000F 7+ R/W XXXXXXXXe
(Continued)
jos)
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Register . Read/ -
Address abbreviation Register Write Resource name | Initial Value
000O0F8H i R/W XXXXXXXXB
EP4DT EP4 Data Register
0000F9H R/W . XXXXXXXXs
USB Function
0000FAH ) R/W XXXXXXXXe
EP5DT EP5 Data Register
0000FBH R/W XXXXXXX X8
0000FCH
to Prohibited
0000FFH
000100+
to RAM Area
#n
001FFOx Program Address Detection Register R/W XXXXXXXXs
ch.0 Lower
001FF1H PADRO Program Address Detection Register R/W XXXXXXX X
ch.0 Middle
001FF2H Program Address Detection Register R/W XXXXXXX X
ch.0 Upper Address Match
i ' Detecti
001FF 3 Program Address Detection Register R/W etection XXX X
ch.1 Lower
001FF4n PADR1 Program Address Detection Register R/W XXXXXXX X
ch.1 Middle
001FF5n Program Address Detection Register R/W XXXXXXX X
ch.1 Upper
#H
to Unused Area
0078FFH
007900+ PRLLO PPG Reload Register Lower ch.0 R/W PPG ch.0 XXXXXXXXs
ch.
007901H PRLHO PPG Reload Register Upper ch.0 R/W XXXXXXXXs
007902+ PRLLA1 PPG Reload Register Lower ch.1 R/W PPG ch.1 XXXXXXXXe
007903H PRLH1 PPG Reload Register Upper ch.1 R/W ' XXXXXXXXe
007904+ PRLL2 PPG Reload Register Lower ch.2 R/W PPG ch.2 XXXXXXXXs
007905+ PRLH2 PPG Reload Register Upper ch.2 R/W ) XXXXXXXXs
007906+ PRLL3 PPG Reload Register Lower ch.3 R/W PPG ch.3 XXXXXXXXs
ch.
007907x PRLH3 PPG Reload Register Upper ch.3 R/W XXXXXXXXs
007908+ PRLL4 PPG Reload Register Lower ch.4 R/W PPG ch 4 XXXXXXXXs
007909+ PRLH4 PPG Reload Register Upper ch.4 R/W ' XXXXXXXXe
00790AH PRLL5 PPG Reload Register Lower ch.5 R/W PPG ch 5 XXXXXXXXs
00790BH PRLH5 PPG Reload Register Upper ch.5 R/W ) XXXXXXXXs
00790CH
to Prohibited
00790FH

(Continued)
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(Continued
Address ab?)‘:g\ll?:tei:)n Register wz&l Resource name | Initial Value
007910+ IPCPO Input Capture Data Register Lower ch.0 R XXXXXXXXs
0079114 Input Capture Data Register Upper ch.0 R Input Capture XXXXXXXXs
007912+ IPCP1 Input Capture Data Register Lower ch.1 R ch.0/ch.1 XXXXXXXXs
007913H Input Capture Data Register Upper ch.1 R XXXXXXXXs
007914n IPCP2 Input Capture Data Register Lower ch.2 R XXXXXXXXs
0079154 Input Capture Data Register Upper ch.2 R Input Capture XXXXXXXXs
007916+ IPCP3 Input Capture Data Register Lower ch.3 R ch.2/ch.3 XXXXXXXXs
007917x Input Capture Data Register Upper ch.3 R XXXXXXXXs
007918+ 0CCPO Output Compare Register Lower ch.0 R/W XXXXXXXXs
0079191 Output Compare Register Upper ch.0 R/W Output Compare | XXXXXXXXs
00791An OCCP Output Compare Register Lower ch.1 R/W ch.0/ch.1 XXXXXXXXs
00791BH Output Compare Register Upper ch.1 R/W XXXXXXXXe
00791Cn 0CCP2 Output Compare Register Lower ch.2 R/W XXXXXXXXs
00791Dn Output Compare Register Upper ch.2 R/W Output Compare | XXXXXXXXs
00791En OCCP3 Output Compare Register Lower ch.3 R/W ch.2/ch.3 XXXXXXXXs
00791Fn Output Compare Register Upper ch.3 R/W XXXXXXXXe
007920H DBAPL DMA Buffer Address Pointer Lower 8-bit| R/W XXXXXXXXs
007921+ DBAPM DMA Buffer Address Pointer Middle 8-bit| R/W XXXXXXXXe
007922+ DBAPH DMA Buffer Address Pointer Upper 8-bit| R/W XXXXXXXXs
007923+ DMACS DMA Control Register R/W XXXXXXXXe
0079241 |  DIOAL E(')\cv’z y 5(3)_ bFi*teg'Ster Address Pointer R/W UDMAC XXXXXXXXs
007925+ |  DIOAH Bmz r'/ g_ bFi‘teg'Ster Address Pointer R/W XXXXXXXXs
007926+ DDCTL DMA Data Counter Lower 8-bit R/W XXXXXXXXs
007927w DDCTH DMA Data Counter Upper 8-bit R/W XXXXXXXXe
007928+
to Prohibited

007FFFH

* Explanation on read/write
R/W : Readable / Writable

R :Readonly
W : Write only

* Explanation on initial values
0 :Initial value is “0".
1 : Initial value is “1”.
X :lInitial value is undefined.
- :Initial value is undefined (None) .
*  Initial value of this bit is “1” or “0”.

Note : No I/O instruction can be used for registers located between 007900+ and 007FFF.
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B INTERRUPT SOURCES, INTERRUPT VECTORS, AND INTERRUPT CONTROL REGISTERS

Flash memory status X #41 | 294 | FFFF58H
ICR15 | 0000BFH

X #42 | 2An | FFFF54n Low
(Continued)

Interrupt control
2 Interrupt vector .
Interrupt source SE:)gfrt uDMAC P register Priority
Number*' | Address | ICR | Address
Reset X X #08 | 08+ | FFFFDCH| — — High
INT 9 instruction X X #09 | 09+ | FFFFD8H | — — A
Exceptional treatment X X #10 | OAn | FFFFD4n | — —
USB Function1 X 0,1 #11 | OBn | FFFFDOH
- ICROO | 0000BO~
USB Function2 X 2to 6*2 | #12 | OCH | FFFFCCH
USB Function3 X X #13 | ODw | FFFFC8H
- ICRO1 | 0000B1H
USB Function4 X X #14 | OEn | FFFFC4n
USB HOSTH1 X X #15 | OFn | FFFFCOH
ICRO2 | 0000B2+
USB HOST2 X X #16 | 100 | FFFFBCH
I2C ch.0 X X #17 | 11n | FFFFB8H
- ICR0O3 | 0000B3+
DTP/External interrupt ch.0/ch.1 O X #18 | 124 | FFFFB4n
12C ch.1 X X #19 | 134 | FFFFBOn
- ICRO4 | 0000B4+
DTP/External interrupt ch.2/ch.3 O X #20 | 141 | FFFFACH
I2C ch.2 X X #21 | 154 | FFFFA8H
- ICRO5 | 0000B5+
DTP/External interrupt ch.4/ch.5 O X #22 | 161 | FFFFA4H
PWC/Reload timer ch.0 A 14 #23 | 174 | FFFFAOH
- ICRO6 | 0000B6H
DTP/External interrupt ch.6/ch.7 A X #24 | 184 | FFFFICH
Input capture ch.0/ch.1 A 7 #25 | 194 | FFFF98H
- ICRO7 | 0000B7+
Reload timer ch.1 A X #26 | 1An | FFFF94n
Input capture ch.2/ch.3 A 8 #27 | 1B | FFFFO0H
- ICR0O8 | 0000B8H
Reload timer ch.2 VAN X #28 | 1Cn | FFFF8CH
Output compare ch.0/ch.1 O X #29 | 1Dn | FFFF88H
ICR09 | 0000B9+
PPG ch.0/ch.1 X X #30 | 1En | FFFF84+
Output compare ch.2/ch.3 O X #31 | 1Fu | FFFF80+
ICR10 | 0000BAH
PPG ch.2/ch.3 X X #32 | 201 | FFFF7CH
UART (Send completed) ch.2/ch.3 @) 11 #33 | 214 | FFFF78H
ICR11| 0000BBH
PPG ch.4/ch.5 X X #34 | 221 | FFFF74n
UART (Reception completed) ch.2/ch.3 © 10 #35 | 281 | FFFF70+
- ICR12 | 0000BCH
A/D converter/Free-run timer A 15 #36 | 244 | FFFF6CH
UART (Send completed) ch.0/ch.1 O 13 #37 | 251 | FFFF68H
- ICR13 | 0000BD+
Extended serial I/O X 9 #38 | 261 | FFFF64+
UART (Reception completed) ch.0/ch.1 © 12 #39 | 271 | FFFF60H
; : : ICR14 | 0000BEH
Time-base timer/Watch timer X X #40 | 284 | FFFF5CH
X
X

Delay interrupt output module
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(Continued)

© : Available, EI?OS stop function provided (The interrupt request flag is cleared by the interrupt clear signal.
With a stop request).

O : Available (The interrupt request flag is cleared by the interrupt clear signal.)
A : Available when any interrupt source sharing ICR is not used.
x : Unavailable
*1 : Ifthe same level interruptis output simultaneously, the lower interrupt factor of interrupt vector number has priority.

*2 : ch.2 and 3 can also be used during USB HOST operation.

Notes : e If the same interrupt control register (ICR) has two interrupt factors and the use of the EI?0S is permitted,
the EI?OS is activated when either of the factors is detected. As any interrupt other than the activation
factoris masked while the EI?OS is running, it is recommended that you should mask either of the interrupt
requests when using the EI?OS.

e The interrupt flag is cleared by the EI?OS interrupt clear signal for the resource that has two interrupt
factors in the same interrupt control register (ICR).

e Ifaresource hastwo interrupt sources for the same interrupt number, both of the interrupt request flags are
cleared by the uDMAC interrupt clear signal. Therefore, when you use either of two interrupt factors for the
DMAC function, another interrupt function is disabled. Set the interrupt request permission bit to “0” in the
appropriate resource, and take measures by software polling.

¢ Content of USB interruption factor

USB interrupt factor Details
USB function 1 End Point0-IN End Point0-OUT
USB function 2 End Point1-5 *

USB function 3 SUSP SOF BRST WKUP CONF
USB function 4 SPK
USB HOST1 DIRQ CNNIRQ URIRQ RWKIRQ
USB HOST2 SOFIRQ CMPIRQ

* : Endpoints 1 and 2 can also be used during USB HOST operation.
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H USB
1. USB Function
The USB function is an interface supporting the USB (Universal Serial Bus) communications protocol.

¢ Feature of USB function

¢ Correspond to USB Full Speed

¢ Full speed (12 Mbps) is supported.

* The device status is auto-answer.

* Bit stripping, bit stuffing, and automatic generation and check of CRC5 and CRC16

¢ Toggle check by data synchronization bit

¢ Automatic response to all standard commands except Get/SetDescriptor and SynchFrame commands (these

3 commands can be processed the same way as the class vendor commands).

¢ The class vendor commands can be received as data and responded via firmware.

* Supports up to 6 EndPoints (EndPoint0 is fixed to control transfer)
2 transfer data buffers integrated for each end point (one IN buffer and one OUT buffer for EndPoint 0)
¢ Supports automatic transfer mode for transfer data via DMA (except buffers for EndPoint 0)
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2.

USB HOST

USB HOST provides the minimal host operations required and is a function that enables data to be transferred
to and from a device without PC intervention.

e Feature of USB HOST
* Automatic detection of Low Speed/Full Speed transfer

Low Speed/Full Speed transfer support
Automatic detection of connection and cutting device
Reset sending function support to USB-bus
Support of INNOUT/SETUP/SOF token

In-token handshake packet automatic transmission (excluding STALL)
Out-token handshake packet automatic detection

* Supports a maximum packet length of 256 bytes.

* Wake-Up function support

¢ Restrictions of USB HOST

Error (CRC error/toggle error/time-out) various supports

USB HOST

HUB support o*

Bulk transfer O

Control transfer O
Transfer

Interrupt transfer O

Isochronous transfer X

Low Speed O
Transfer speed

Full Speed O
PRE packet support X
SOF packet support O

CRC error O

Toggle error O
Error -

Time-out O

Maximum packet < receive data O
Detection of connection and cutting of device O
Transfer speed detection O

34

O : Supported
x : Not supported

: It corresponds to Full Speed only, and the HUB supports up to one step.
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B SECTOR CONFIGURATION OF FLASH MEMORY

* Sector configuration of 3Mbit flash memory

Flash Memory

3 Mbits flash memory is located in F9+ to FF1 bank on the CPU memory map.

Prohibited

SAO (64 Kbytes)

SA1 (64 Kbytes)

SA2 (64 Kbytes)

Prohibited

SA3 (64 Kbytes)

SA4 (64 Kbytes)

SA5 (32 Kbytes)

SAG6 (8 Kbytes)

SA7 (8 Kbytes)

SA8 (16 Kbytes)

1

CPU addressi Writer address *
_________ L
F80000H ! 00000H
F8FFFFH | OFFFFH__
F90000H | 10000H
FOFFFFH 1 1FFFFu
FAOOOOH :r 20000H
FAFFFFH | 2FFFFH_
FBOOOOH \ 30000H
FBFFFFy | SFFFFH_
FCO000H | 40000H
FOFFFFH | 4FFFFW
FDOOOOH ' 500001
FDFFFFH | 5FFFFH
FEOOOOH | 60000H
FEFFFFW 1| GFFFFW
FFO000H ' 70000H
FF7FFFH | 77FFFW_
FF8000H E 780001
FFOFFFH | 79FFFH_
FFAOOOH ' 7A000H
FFBFFFH | 7BFFFW
FFCO00H | 7C000H
FFFFFFW | 7FFFFH

executed based on writer addresses.

*: The writer address is relative to the CPU address when data is programmed into flash memory by a
parallel programmer. Programming and erasing by the general-purpose parallel programmer are

DS07-13734-9E
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* Sector configuration of 4Mbit flash memory

Flash Memory

4 Mbits flash memory is located in F8+ to FF+ bank on the CPU memory map.

CPU address EWriter address *

SAO (64 Kbytes)

SA1 (64 Kbytes)

SA2 (64 Kbytes)

SA3 (32 Kbytes)

SA4 (8 Kbytes)

SA5 (8 Kbytes)

SA6 (16 Kbytes)

SA7 (64 Kbytes)

SA8 (64 Kbytes)

SA9 (64 Kbytes)

SA10 (32 Kbytes)

SA11 (8 Kbytes)

SA12 (8 Kbytes)

SA13 (16 Kbytes)

F80000H 1 00000H

1
F8FFFFH LOFFFFH
F90000H 1 10000H

1
FOFFFFH_____ VAFFFFH
FAOQ000H 1 20000H

1
FAFFEFH_ _ _ _ _ V2FFFFH .
FBOOOOH 1 30000H

1
FB7FFFW | B7FFFw__
FB800OH | 38000H

1
FBOFFFM _ 1 B9FFFW
FBAOOOH I '3A000H
FBBFFFM ___ 1 8BFFFn __
FBCOOOH : 3CO00H
FBFFFFw ___ 1 8FFFFn ____
FC0000 | 40000H
FCFFFF_____ i AFFFFW___
FD0000 : 50000H
FDFFFF__ 1 SFFFFn__
FEOOOOH : 60000H
FEFFFFH 1 6FFFFu___
FFOO000H : 70000H
FF7FFFW 1 77FFF0
FF8000H : 78000H
FFOFFFM __ 1\ 79FFFW
FFAOOOH : 7A000H
FFBFFFW ___ 1 7BFFFd________
FFCOO00H : 7CO00H
FFFFFFH | 7FFFFH

* .

executed based on writer addresses.

The writer address is relative to the CPU address when data is programmed into flash memory by a
parallel programmer. Programming and erasing by the general-purpose parallel programmer are
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1. Absolute Maximum Ratings
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Rating .
Parameter Symbol - Unit Remarks
Min Max
Vee Vss — 0.3 Vss + 4.0 \'%
Power supply voltage™! AVce Vss - 0.3 Vss +4.0 \Y Vce 2 AVec*?
AVRH Vss — 0.3 Vss + 4.0 \Y AVcec 2 AVR =20 V™3
Vss — 0.3 Vss + 4.0 \'% *4
N-ch open-drain
Input voltage™! Vi Vss — 0.3 Vss + 6.0 \Y (Withstand voltage of
5V I/O)*®
-0.5 Vss + 4.5 \Y USB I/O
Vss — 0.3 Vss + 4.0 \ *4
Output voltage™! Vo
-0.5 Vss + 4.5 \Y USB I/O
Maximum clamp current lcLamp -20 +2.0 mA |*6
Total maximum clamp current | loLawe | — 20 mA |*6
) loL — 10 mA | Other than USB I/O*7
“L” level maximum output current
loLz — 43 mA |USB I/O*
loLavi — 4 mA |*8
“L” level average output current -
g p loLave L 15/4.5 mA USB-IO (FuILspeed/
Low speed) *&
“L” level maximum total output current Zlov — 100 mA
“L” level average total output current ZloLav — 50 mA |9
) loH1 — -10 mA | Other than USB I/O*”
“H” level maximum output current
loHz — - 43 mA |USB I/O*
loHav1 — -4 mA |*8
“H” level average output current -
g p lonave o _15/-4 5 mA USB-IO (FuILspeed/
Low speed) *8
“H” level maximum total output current ZloH — -100 mA
“H” level average total output current Ylonav — -50 mA |*9
Power consumption Pd — 340 mW
Operating temperature Ta -40 +85 °C
- 55 + 150 °C
Storage temperature Tstg
- 55 +125 °C |USBI/O

*1 : The parameter is based on Vss = AVss = 0.0 V.

*2 : Be careful not to let AVcc exceed Vee, for example, when the power is turned on.
*3 : Be careful not to let AVRH exceed AVcc.
*4 : Vi and Vo must not exceed Vcc + 0.3 V. However, if the maximum current to/from an input is limited by some

means with external components, the lcLave rating supersedes the Vi rating.

*5 : Applicable to pins : P60 to P67, P96, PAO to PA7, PBO to PB4, UTEST
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(Continued)

6: e

Applicable to pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P70 to P77,
P80 to P87, P90 to P95, PB5, PB6

Use within recommended operating conditions.

Use at DC voltage (current)

The +B signal should always be applied a limiting resistance placed between the +B signal and the

microcontroller.

The value of the limiting resistance should be set so that when the +B signal is applied the input current to

the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.

Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input

potential may pass through the protective diode and increase the potential at the Vcc pin, and this may affect

other devices.

Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V) , the power

supply is provided from the pins, so that incomplete operation may result.

Note that if the +B input is applied during power-on, the power supply is provided from the pins and the

resulting supply voltage may not be sufficient to operate the power-on reset.

Care must be taken not to leave the +B input pin open.

Note that analog system input/output pins other than P60 to P67, P96, PAO to PA7, PBO to PB4, DVP, DVM,

HVP, HVM, UTEST, HCON

Sample recommended circuits:

¢ |Input/output equivalent circuits

Protective diode

o / Vce
Limiting /‘ P-ch

resistance __ |
+B input (0Vto 16 V) AN

*7 : A peak value of an applicable one pin is specified as a maximum output current.

*8 : The average output current specifies the mean value of the current flowing in the relevant single pin during a
period of 100 ms.

*9 : The average total output current specifies the mean value of the currents flowing in all of the relevant pins during
a period of 100 ms.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
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temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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(Vss=AVss=0.0V)

Value
Parameter Symbol - Unit Remarks
Min Max
3.0 3.6 Vv At normal operation (when using USB)
Power supply voltage Vee 2.7 3.6 \" At normal operation (when not using USB)
1.8 3.6 \ Hold state of stop operation
ViH 0.7 Vce Vce + 0.3 \Y CMOS input pin
Vinst 0.8 Vce Vee + 0.3 \Y CMOS hysteresis input pin
L N-ch open-drain
Input “H” voltage Vins2 0.8 Vce Vss + 5.3 \ (Withstand voltage of 5 V 1/0)*
ViHm Vec—0.3 | Vec+0.3 \% MD pin input
ViHuss 2.0 Vee + 0.3 \Y USB pin input
Vi Vss — 0.3 0.3 Vce \ CMOS input pin
ViLs Vss — 0.3 0.2 Vce \Y CMOS hysteresis input pin
Input “L” voltage —
Vim Vss—0.3 | Vss+0.3 \Y MD pin input
ViLuss Vss 0.8 \Y USB pin input
Differential input Vo 0.2 _ V | USB pin input
sensitivity
Differential common
mode input voltage Vem 0.8 2.5 \Y, USB pin input
range
] -40 + 85 °C |When not using USB
Operating T X
temperature A 0 +70 °C When using USB, at external bus
operation

*: Applicable to pins : P60 to P67, P96, PAO to PA7, PBO to PB4, UTEST

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=AVec =383V +0.3V,Vss=AVss=0.0V, Ta=—40°C to + 85 °C)

Sym- . . Value .
Parameter Pin name Conditions Unit| Remarks
bol ! . Min | Typ | Max |
Output pins other than
. P60 to P67, P96, _ Vce
Output“H” |\, " IpA0to PA7, PBO o PB4, |10 =~ 4.0 MA _o5| — | Vee |V
voltage HVP, HVM, DVP, DVM
HVP, HVM, DVP, DVM |RL=15kQ + 5% 28 | — | 3.6
. Output pins other than _ Vss
\?olittg“; L | Vo. |HVP, HVM, DVP, DyM |lo- =40 mA Vss | — 1,04
9 HVP, HVM, DVP, DVM |RL.=15kQ +5% 0 — | 0.3
Output pins other than
P60 to P67, P96, ~
Input leak PAO to PA7, Voo =33V, ~10| — | +10 | pA
I Vss < Vi< Vce
current PBO0 to PB4, HVP, HVM,
DVP, DVM
HVP, HVM, DVP, DVM — -5 | — | +5 | pA
Pullup o P00 to PO7, P10 to P17 | Vo0 =33V, 25 | 50 | 100 | kQ
resistance Ta=+25°C
Opendrain

P60 to P67, P96,
output 100 1500 to PA7, PBO to PB4 — — |01 10 JuA
current

Vee=3.3V, MB9O0F334A
Internal frequency 24 MHz, MB90F335A
At normal operating
At USB operating — | 65 | 75 | mA [MB90333A
(USTP =0)
Vec=3.3V, MBO0F334A
Internal frequency 24 MHz, MB90F335A
At normal operating
At non-operating USB
(USTP =1)

Power Vee=3.3V,

supply lccs Vee Internal frequency 24 MHz,| — | 27 | 40 | mA
current At sleep mode

Vece=3.3V,
Internal frequency 24 MHz,| — | 3.5 | 10 | mA
At timer mode

Vee=3.3V,
Internal frequency 3 MHz, | — 1 2 |mA
At timer mode

Vee=3.3V,
Internal frequency 8 kHz,
loc At sub clock operation, — | 25| 150 A

(Ta = +25 °C)

lcc

— | 60 | 70 | mA |MB90333A

lcts

(Continued)
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(Continued)
(Vecc=AVee=3.3V£0.3V, Vss=AVss=0.0V, Ta=—-40 °C to + 85 °C)
Sym- . - Value .
Parameter Pin name Conditions - Unit | Remarks
bol Min Typ | Max
Vce=3.3V,
Internal frequency 8 kHz,
lcoLs At sub clock, — 10 50 UA
At sleep operating,
Power (TA=+25°C)
supply Vee Vec=3.3V,
current Internal frequency 8 kHz,
lccr Watch mode, — 1.5 40 UA
(TA=+25°C)
Ta=+25 °C,
lccH At stop — 1 40 uA
Input Otherthan AVcec,
capacitance Cin AVss, Vcc, Vss T o 5 15 PF
Pull-up Rw |RST — 25 | 50 | 100 | ko
resistor
USB I/O
DVP, DVM
putput Zuss HVP. HVM — 3 — 14 Q
impedance

Note : P60 to P67, P96, PAO to PA7, and PBO to PB4 are N-ch open-drain pins usually used as CMOS.
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4. AC Characteristics
(1)Clock input timing
(Vec=AVec =383V +0.3V,Vss=AVss=0.0V, Ta=-40°C to + 85 °C)

Sym- | . Value .
Parameter Pin name . Unit Remarks
bol Min Typ Max
— 6 — MHz | When oscillator is used
fen X0, X1 -
Clock frequency 6 — 24 MHz | External clock input
feu | X0A, X1A — 32.768 — kHz
— 166.7 — ns |When oscillator is used
. tHovL X0, X1 -
Clock cycle time 166.7 — 41.7 ns |External clock input
tieve | XO0A, X1A — 30.5 — S
Pw A reference duty ratio is
_ Put X0 10 - — | ™ |30% to 70%.
Input clock pulse width 5
M X0A — 15.2 — s
PwLL
I_nput clock rise time and fall ter X0 L o 5 ns | At external clock
time tef
Internal operating clock fcp — 3 — 24 MHz | When main clock is used
frequency ferL — — 8.192 — kHz |When sub clock is used
Internal operating clock tep — 42 — 333 ns |When main clock is used
cycle time torL — — 122.1 — s |When sub clock is used
e Clock Timing
tHCeYL
/ A 0.8 Vce
X0 /
-------- 0.2 Vcc
PwH | | PwL |
tef ter
tLeyL
£ L7 08 Vee
XO0A
-------- 0.2Vcc
PwHL | | PwWLL- |
tef ter
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¢ PLL operation guarantee range

Relation between power supply voltage and internal operation clock frequency

PLL operation guarantee range
3.6 [
>
Q
O
>
S 30
£ 57
S N
5 - .
g Normal Operation
o Assurance Range
3 6 12 24

Internal clock Fcr (MHZ)

Note : When the USB is used, operation is guaranteed at voltages between 3.0 V and 3.6 V.

Relation between internal operation clock frequency and external clock frequency
240 . Multiplied by 4

Multiplied by 2

12

External clock

: Multiplied by 1

Internal clock Fce (MHZ)

External clock Fc (MHz)
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The AC standards assume the following measurement reference voltages.

e Input signal waveform e Output signal waveform

Hysteresis input pin Output pin
0.8VCC --mm- Yoo A 24V mmee Y X
02Vee TN ITTTTi N 08V TNt
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(2)Clock output timing
(Vss=AVss=0.0V, Ta=-40°C to + 85 °C)

Parameter Symbol | Pin name Conditions Value Unit Remarks
Min Max
Cycle time teve CLK — tep — ns
tecr/2 - 15 | tcr/2+ 15 ns |Atfop=24 MHz
CLKT—CLK! teroL CLK Vec=3.0Vto3.6 V| tcr/2-20 | tcr/2+20 ns |Atfep=12MHz
tcr/2 — 64 | tce/2 + 64 ns |Atfep=6 MHz

Note : tcr : Refer to “ (1) Clock input timing”.

tcHeL |

2.4V 2.4V
8V
CLK —/ 08
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(3) Reset
(Vcc=AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=-40 °C to + 85 °C)
Paramet symbol | " | conditi Value Unit Remark
arameter mbo onditions ni emarks
v name Min Max
At normal operating,
At time base timer mode,
500 — ns :
At main sleep mode,
. ) N At PLL sleep mode
Reset input time tRsTL RST —
G At stop mode,
Oscillation time
: . At sub clock mode,
of oscillator* + — us

500 ns

At sub sleep mode,
At watch mode

: Oscillation time of oscillator is the time that the amplitude reaches 90%. It takes several milliseconds to several

dozens of milliseconds on a crystal oscillator, several hundreds of microseconds to several milliseconds on a
ceramic oscillator, and 0 milliseconds on an external clock.

RST

Internal reset

90% of

RST
0.2 Vee

¢ During stop mode, sub clock mode, sub-sleep mode and watch mode

tRSTL

¢ During normal operation, time-base timer mode, main sleep mode and PLL sleep mode

J/O.Z Vee

tRSTL

xv 0.2 Vee

—

amplitude

Internal

operation
clock

Oscillation time
of oscillator

500 ns

[}

/0.2 Vee

VAWV
N

Oscillation stabilization wait time

Execute
instruction
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(4) Power-on reset

(Vecc=AVec=3.3V +£0.3V,Vss=AVss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Conditions - Unit Remarks
Min Max
F"ower supply rising tr Vee 0.05 30 ms
time
I?owersupply shutdown torr Voo 1 o ms Waiting time until
time power-on
tR
Vce 27V
0.2V 02V 02V
toFF

Notes : e Vcc must be lower than 0.2 V before the power supply is turned on.

e The above standard is a value for performing a power-on reset.

e In the device, there are internal registers which is initialized only by a power-on reset.
When the initialization of these items is expected, turn on the power supply according to the standards.

¢ Sudden change of power supply voltage may activate the power-on reset function.
When changing the power supply voltage during operation as illustrated below, voltage fluctuation should
be minimized so that the voltage rises as smoothly as possible. When raising the power, do not use PLL
clock. However, if voltage drop is 1 V/s or less, use of PLL clock is allowed during operation.

\Y/elo
The rising edge should be 50 mV/ms
or less.

eV RAM data hold

Vss
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(5) UARTO, UART1, UART2, UART3 I/O extended serial timing
(Vecc=AVee=3.3V£0.3V, Vss=AVss=0.0V, Ta=—-40 °C to + 85 °C)

Value
Parameter Symbol | Pin name Conditions Unit
Min Max
Serial clock cycle time tscve SCKx 8 tcp — ns
SCK!—SOT delay time tsLov SCKx, _ - 80 +80 ns
SOTx Internal shift clock
mode output pin is :
Valid SIN—>SCKT tivsh SS%:’ CL=80 pp,: +p1 TTL 100 — ns
SCKT—valid SIN hold time tsHix SCKx, 60 — ns
SINXx
Serial clock H pulse width tsHsL SCKXx, SINx 4 tep — ns
Serial clock L pulse width tsLsH SCKXx, SINx 4 tep — ns
SCK.!—SOT delay time tsLov SCKx, External shift clock — 150 ns
SOTx e
mode output pin is :
Valid SIN—>SCKT tivsH SCKx, CL=80pF +1TTL 60 — ns
SINx
SCKT—valid SIN hold time tshix SSCII}\T:, 60 — ns

Notes : e Above rating is the case of CLK synchronous mode.

e CLis a load capacitance value on pins for testing.

o tce : Refer to “ (1) Clock input timing”.
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e Internal shift clock mode
| tscye |
SCK f2.4V
0.8V / 0.8V
tsLOV—»|

fo4v

soT £ 0.8V
le—tIVSH tSHIX:

><‘ 0.8 Vcc 0.8 Vcc’§<

SIN k0.2 Vce 0.2 Vcco
¢ External shift clock mode
| tSLSH | tSHSL:
SCK 0.8 Vcc % 0.8 Vce
0.2 Vce 0.2 Vcc \
tsLov—|
><‘ 2.4V ><

SOT

L 0.8V

l—tIvSH tSHIX

><‘ 0.8 Vce 0.8 Vcc 3><

SIN 0.2 Vcc 0.2 Vce 4
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(6) I=C timing
(Vec =AVec=38.3V 0.3V, Vss=AVss=0.0V, Ta=-40°C to + 85 °C)
. Value .
Parameter Symbol Conditions - Unit
Min Max
SCL clock frequency fscL 0 100 kHz
(Repeat) [start] condition hold
time tHpsTA 4.0 — us
SDA | - scL L Power-supply voltage of external pull-up
resistor at 5.0 V.
SCL clock “L” width ttow  |R=1.2kQ, C =50 pF*2 4.7 — us
SCL clock “H” width tmen | Power-supply voltage of external pull-up | 4.0 — us
Repeat [start] condition setup time resistor at 3.6 V.
— — *2 N
SCL T — SDA L tsusta |R=1.0kQ, C =50 pF 4.7 us
Data hold time *3
SCL L — SDA L1 tHDDAT 0 3.45 us
Power-supply voltage of external pull-up
resistor at 5.0 V.
fer*1 <20 MHz, R=1.2 kQ, C = 50 pF*? N
250*4 —
Power-supply voltage of external pull-up
resistor at 3.6 V.
Data setup time fcr*1 <20 MHz, R=1.0 kQ2, C =50 pF*2
tsupat ns
SDALT—SCLT Power-supply voltage of external pull-up
resistor at 5.0 V.
fer*' > 20 MHz, R = 1.2 kQ, C = 50 pF*? N
200* —
Power-supply voltage of external pull-up
resistor at 3.6 V.
fer*' > 20 MHz, R = 1.0 kQ, C = 50 pF*?
[Stop] condition setup time Power-supply voltage of external pull-up L
SCLT —>SDAT tsusTo | osistor at 5.0 V. 4.0 Hs
R=1.2kQ, C=50 pF*
Bus free time between [stop] i Power-supply voltage of external pull-up 47 o s
condition and [start] condition BUS | resistor at 3.6 V. : H
R=1.0 kQ, C =50 pF*

*1 : fce is internal operating clock frequency. Refer to “ (1) Clock input timing”.

*2 : R and C are pull-up resistance of SCL and SDA lines and load capacitance.

*3 : The maximum tuopar only has to be met if the device does not stretch the “L” width (t.ow) of the SCL signal.

*4 : Refer to “e Note of SDA, SCL set-up time”.
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o Note of SDA, SCL set-up time

SDA

Input data set-up time

SCL

6 tcp

Note : The rating of the input data set-up time in the device connected to the bus cannot be satisfied depending
on the load capacitance or pull-up resistor. Be sure to adjust the pull-up resistor of SDA and SCL if the rating
of the input data set-up time cannot be satisfied.

oTiming definition

4\ | =-- —] -
SDA
— - —
| tLow tSUDAT! |_ |‘tI-E)STA tBUS
SCL /_\L '\ / \ ]
— et— —>| — —|  |-— — -—
tHDSTA tHDDAT tHIGH tsusTA tsusto
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(7) Timer input timing

(Vec =AVec=38.3V+0.3V,Vss=AVss=0.0V, Ta=-40°C to + 85 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
FRCK,
. triwe
Input pulse width t INX, TINX, — 4 tcp — ns
TIWL PWC
Note : tcr : Refer to “ (1) Clock input timing”.
0.8 Vcc 0.8 Vcc
PWC
TINx 0.2 Vce 0.2 Vce
INx
FRCK ! triwH |} trwe |

(8) Timer output timing
(Vec =AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=-40°C to + 85 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max

CLKT—Tour change time TOTXx,
PPGO to PPG5 change time tro PPGX, — 30 — ns
OUTO to OUT3 change time OUTXx

CLK 24V

tTo
PPGx 24V
OUTXx 0.8V

(9) Trigger input timing
(Vecc=AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=-40 °C to + 85 °C)

Value
Parameter Symbol | Pin name |Conditions - Unit Remarks
Min Max
. tTReH INTX 5 tep — ns | At normal operating
Input pulse width . —
trraL ADTG 1 — us |In Stop mode
Note : tcr : Refer to “ (1) Clock input timing”.
0.8 Vce 0.8 Vce
INTx 0.2 Vce 0.2 Vce
ADTG
I tTRGH | tTRGL |
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(10) Bus read timing
(Vec=AVec=38.3V+0.3V,Vss=AVss=0.0V, Ta=0°Cto+ 70 °C)

Sym- | .. - Value .
Parameter | Pin name | Conditions - Unit| Remarks
bo Min Max
tcr/2 — 15 — ns |Atfep=24 MHz
ALE pulse width tLHLL ALE — tcr/2 — 20 — ns |Atfep=12MHz
tcr/2 — 35 — ns |Atfo=6 MHz
ter/2 — 17 — ns
Valid address—ALEltime | taw Address, — i
ALE tcp/2 — 40 — ns |Atfep=6 MHz
_— ALE,
ALEJl—Address valid time | tiax — tcr/2 — 15 — ns
Address
Valid address—RD{time | tava. — tor — 25 — ns
Address
Valid address—valid data | , Address/ o — Ster/2-35 | ns
input data — 5tcp/2-80 | ns |Atfep=6 MHz
__ , __ 3 tcp/2 — 25 — ns |Atfep=24 MHz
RD pulse width tRLRH RD —
3 tcr/2 — 20 — ns |Atfe=12 MHz
_ RD — 3 tcr/2 — 55 ns
RD. —valid data input tRLOV RD, —
Data — 3 tcr/2 — 80 ns |[Atfop=6 MHz
- . RD,
RD.\—data hold time tRHDX — 0 — ns
Data
RDT—ALETtime tris | RD, ALE — tcr/2 — 15 — ns
RDT—address valid time | truax Ad%ss, — tcr/2 — 10 — ns
Valid address—CLKTtime | taven Adglr_‘f(ss’ — tep/2 — 17 — ns
RD!—CLKTtime taien | RD, CLK — tcr/2 — 17 — ns
ALE!—RD/ltime twse | RD, ALE — tcr/2 — 15 — ns

Note : tcr : Refer to “ (1) Clock input timing”.
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e— tAVCH = tRLCH
2.4V 2.4V
CLK
le— tRHLH
24V 24V 24V
ALE 08V
LHLL N—
tRLRH
__
RD 2.4V
tavLL tLLAX \o.sv /
le—tLLRL |—>]
In multiplex mode tAVARL tRLDV e— tRHAX —»
A23 to A16 ><L 24V 24V
0
0.8V 0.8V
tavbv
tRHDX
AD15 to ADOO 24V £ X 24V 0.7 Vcc £ X- 0.7 Vcc
—< Address } } { Read data |———
08V X £~ 08V 0.3 Vcc # 0.3 Vce
In non-multiplex mode }*tHHAX—>
24V 54V
A23 to A0O
0.8V 0.8V
! tRLDV
tavbv tRHDX
D15 to DOO 0.7 Vcc £ X 0.7 Vcc
{ Read data N~
0.3 Vce 7/~ 0.3 Vce
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MB90330A Series
e

(Vec=AVec=3.3V+0.3V, Vss=AVss=0.0V, Ta=0°Cto+ 70 °C)

Value
Parameter Symbol| Pin name |Conditions - Unit Remarks
Min Max
Valid address—»WRJ Address,
. tavwL _— tcr — 15 — ns
time WR
_ ] S 3ter/2 - 25 — ns |Atfop=24 MHz
WR pulse width twLwH WRL, WRH
3 tcr/2 — 20 — ns |Atfep=12 MHz
valid data output>WRT | 1 oo wR 3tr2—-15 | — | ns
time
L 10 — ns |Atfeop =24 MHz
WRT—data hold time twHpx I‘;‘; '?é 20 — ns |Atfep=12 MHz
30 —_— ns |At fcp =6 MHz
- . WR,
WRT—address valid time | twhax tcr/2 — 10 — ns
Address
WRT—ALETtime twHLH WR, ALE tcr/2 — 15 — ns
WR!—CLKTtime twicH WR, CLK ter/2 — 17 — ns

Note : tcr : Refer to “ (1) Clock input timing”.

AD15 to ADOO 24V Z
0.8V

In non-multiplex mode

[ twLCH
24V
CLK
le— tWHLH
ALE / \ 24V
twLwH
\ 24V
WR k0.8 V /
(WRL, WRH)
In multiplex mode
tavwL [— tWHAX
24V 2.4V
A23to A16 ><
0.8V 0.8V 4
tDVWH TWHDX

Address

fo4vV X 24V
Write data >7
>< 0.8V 0.8V

7

}‘tWHAX -

A23 to A0O

><‘ 24V
0.8V

D15 to DOO

2.4V
0.8V 5
tDVWH |

|tWHDx

24V . Y 24V
Write data >7
L 0.8V 0.8V

7

]
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(12) Ready input timing

(Vecc=AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=0°Cto+ 70 °C)

Value

ALE

/0

Parameter Symbol | Pin name | Conditions - Unit | Remarks
Min Max
— 35 — ns
RDY set-up time tRYHs

RDY — 70 — ns |fo=6MHz

RDY hold time tRYHH — 0 — ns

2.4V 2.4V

. m T\

«—1tRYHS —>

tRYHH

RDY
wait not
applied

L0.8 Vce

\I

RDY
wait applies
(1cycle)

(0.2 Vce

=

\0.8 Vce

0.2 Vcc

~«—tRYHS—
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(13) Hold timing
(Vecc=AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=0°Cto+ 70 °C)

Value
Parameter Symbol Pin name Conditions - Unit
Min Max
Pin floating — HAK { time txHAL HAK 30 tep ns
HAK | — pin valid time tHAHY HAK tep 2 tcp ns

Notes : o It takes one cycle or more for HAK to change after the HRQ pin is captured.
o tcr : Refer to “ (1) Clock input timing”.

HAK 24V L
0.8V /
IXHAL—| tHAHV:
2.4V High-Z 24V
Each p|n 0.8V 0.8V
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5. Electrical Characteristics for the A/D Converter
(Vec=AVec =383V +0.3V,Vss=AVss=0.0V, Ta=—-40°C to + 85 °C)

Sym- . Value .
Parameter Pin name - Unit Remarks
bol Min Typ Max
Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Nonlinear error — — — — +25 LSB
Differential linear o o . o +19 LSB
error
Zero transition AVss — AVss + AVss +
voltage Vor | ANOto AN15 1.5LSB 0.5LSB 25LSB v 1 LSB = (AVRH —
Full-scale transition AVRH- | AVRH- | AVRH+ AVss)/1024
voltage Vest | ANOWOANTS | 55198 | 15LsB | osLsB | ¥
Conversion time — — — 176 tce™ — ns
Sampling time — — — 64 tcp™ — ns
Analog portinput || | ANG to AN15 _ _ 10 WA
current
Analog input Van | ANO to AN15 0 — AVRH | V
voltage
Reference — AVRH 2.7 — AVeo | V
voltage
Power Supp|y Ia AVcc — 1.4 3.5 mA
current an AVce — — 5 UA |*2
Reference voltage | Ir AVRH — 95 170 HA
supplying current IRH AVRH — — 5 uA |*2
Interchannel — | ANOtoAN15 | — — 4 LSB
disparity

*1 : tce : Refer to “ 4. AC Characteristics (1) Clock input timing”.

*2: The currentwhen the CPU is in stop mode and the A/D converter is not operating (For Vecc = AVecc=AVRH=3.3 V).
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Notes :

¢ About the external impedance of the analog input and its sampling time

¢ A/D converter with sample and hold circuit. If the external impedance is too high to keep sufficient sampling
time, the analog voltage charged to the internal sample and hold capacitor is insufficient, adversely affecting

A/D conversion precision.

¢ Analog input circuit model
R
Analog input O—o/c AN _T_ Comparator
T c
During sampling : ON I
R Cc
MB90333A 1.9kQ (Max)  32.3 pF (Max)
MB90F334A 1.9kQ (Max)  25.0 pF (Max)
MB90F335A 1.9kQ (Max)  25.0 pF (Max)
Note : The values are reference values. MB90V330A 1.9kQ (Max)  32.3 pF (Max)

¢ To satisfy the A/D conversion precision standard, consider the relationship between the external impedance
and minimum sampling time and either adjust the resistor value and operating frequency or decrease the
external impedance so that the sampling time is longer than the minimum value.

(External impedance = 0 kQ2 to 100 kQ)

0 5 10 15 20 25 30 35
Minimum sampling time [us]

¢ The relationship between the external impedance and minimum sampling time

MB90333A/ MB90333A/

100 MB90V330A » MB90V330A
5 " yayan g ST/ T
= g0 A/ MB9OF334A | = s MB9OF334A
Q /| /| MB90F335A Q /| MB9OF335A
c 70 / V4 c 14 / /
© 60 / © 12
° 4 / o / 4
2 50 / 2 10 /
g V4 £ /
T 30 Y T 6 /
c ol / c 1/
g 7 2 /
X 10 X 2
L 0 / i 0 y/4

(External impedance = 0 kQ to 20 kQ)

0 1 2 3 4 5 6 7 8
Minimum sampling time [us]

« If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

e About errors

As |AVRH| becomes smaller, values of relative errors grow larger.

DS07-13734-9E
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A/D Converter Glossary
Resolution : Analog changes that are identifiable with the A/D converter.
Linearity error : The deviation of the straight line connecting the zero transition point
(“00 0000 0000” «» “00 0000 0001”) with the full-scale transition point
(111111 1110” & “11 1111 1111”) from actual conversion characteristics.
Differential linearity error : The deviation of input voltage needed to change the output code by 1 LSB from the
theoretical value.
Total error : The total error is defined as a difference between the actual value and the theoretical
value, which includes zero-transition error/full-scale transition error and linearity error.

Total error

3FFH - T

3FEH 1 Actual conversion

3FDu - Value i - \

5 5 0.5LSB
5 ~ E ; [ {1LSBx(N-1)+0.5LSB}
Q N ' ' 2
3 T /
5 004n i \
| . > VNT
003H—+ - (Measured value)
| '«—— Actual conversion
002H 4 ;- oo : value

l«——— Theoretical

0014 - i —L---1 characteristics
T osiss

AVss AVRH
Analog input

Vnt— {1LSBx (N—-1) +0.5LSB}

Total error for digital output N = 11LSB

[LSB]

1 LSB (Theoretical value) = AVR:lO; :\Vss V]

Vor (Theoretical value) = AVss + 0.5 LSB [V]
Vrst (Theoretical value) = AVRH — 1.5 LSB [V]
Vnrt : Voltage at a transition of digital output from (N - 1) to N

(Continued)
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(Continued)
Linearity error Differential linearity error
Theoretical
3FFH - Acltual conversion characteristics
value )
3FEH ——{1 LSB x (N 1) \ | N+i O;:ItLLJJ:I conversion :
3FDH - +Vor } : L4 : 5
N - o _VEST ! !
! \ (Mleaiured { ! '
3 -~ T value 5 N+ -t — -
g k- £ : —
o | \ o \ ,
: I \\ s : ; ( V(N+1)T
2 004H 1 [ VNT 2 N-14 - — : Measured
e " Vol (Measured value)| 2 : ! i value)
003 ' : T Actual conversion l : (Measuvrgg value)
002H+ - | __: value N—2 ! ________l\ )
CTT Y— . : Actual
. ! Theoretical ! V:|LlJJea conversion
001H - - characteristics '
r/ Vot (Measured value)
AVss AVRH AVss AVRH
Analog input Analog input
Linearity error of Vnt—{1LSBx (N—1) + Vor} LSB
digital output N~ 1LSB [LSB]
Differential linearityerror _ V (n+1) 17— Vnt 1[LSB]
of digital output N B 1LSB
Vst —\Vor
1LSB= 1022 [V]
Vor : Voltage at transition of digital output from “000+” to “001+”
Vrst : Voltage at transition of digital output from “3FEw” to “3FF+”

DS07-13734-9E
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6. USB characteristics

(Vecc=AVec=3.3V+0.3V,Vss=AVss=0.0V, Ta=0°Cto+ 70 °C)

- Value
Parameter Sym - Unit Remarks
bol Min Max
Input High level voltage ViH 2.0 — Vv
Input Input Low level voltage Vi — 0.8 \
characteristics | Differential input sensitivity Voi 0.2 — Y%
Differential common mode range | Vcwm 0.8 25 \
Output High level voltage Von 2.8 3.6 V  |lon=-200 pA
Output Low level voltage VoL 0.0 0.3 V  |loo.=2mA
Cross over voltage Vers 1.3 2.0 \
o trr 4 20 ns | Full Speed
Rise time
Output tLR 75 300 ns |Low Speed
characteristics _ trr 4 20 ns |Full Speed
Fall time
tLF 75 300 ns |Low Speed
o o ] trRFm 90 111.11 % (Trr/Trr)
Rising/falling time matching
tRLm 80 125 % (Twr/TLr)
Output impedance Zbrv 28 44 Q |Including Rs =27 Q
Series resistance Rs 25 30 Q Recommended value =

27 Q at using USB*

*: Arrange the series resistance Rs values in order to set the impedance value within the output impedance ZSRV.

¢ Data signal timing (Full Speed)

Rise time

Fall time

DVP/HVP
..... vers ><
< 10%

DVM/HVM

tFR

¢ Data signal timing (Low Speed)

Rise time

Fall time

LR
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¢ Load condition (Full Speed)

MB90330A Series
e

ZusB

ZusB

Rs=27Q Testing point

[ ACOA A DVP/HVP

CL =50 pF

Rs=27Q Testing point

D_AAA_%

CL=50pF

¢ Load condition (Low Speed)

ZusB

ZusB

[,.,, HVP

Rs=27Q Testing point

CL =50 pF to 150 pF

Rs=27Q Testing point

CL =50 pF to 150 pF

DS07-13734-9E
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7. Flash memory write/erase characteristics

Value .
Parameter Condition - Unit Remarks
Min Typ Max
Sector erase time — 1 15 s E)fcludes 00+ programming
prior to erasure.
*:MB90F334A (384 Kbytes)
— 9 — Excludes 004 programming
) , Ta= +25°C prior to erasure.
Chip erase time S
Vece=3.0V *:MB90F335A (512 Kbytes)
— 14 — Excludes 004 programming
prior to erasure.
Word (1 G-plt w'|dth) L 16 3600 us Except for over head time of
programming time system level
Programming/erase cycle — 10000 — — cycle
Flash memory data Average *
retaining period Ta= +85°C 20 o o year

* : This value comes from the technology qualification. (using Arrhenius equation to translate high temperature
measurements into normalized value at + 85 °C)
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B ORDERING INFORMATION

Part number Package Remarks
MBIOFa35APMOH 120-pin plastc LQFP
MB90333APMCT (FPT-120P-M24)
mgggigggﬁimg 120-pin plastic LQFP
MB90333APMC (FPT-120P-M21)
299-pin ceramic PGA _
MB90V330ACR (PGA-299C-A01) For evaluation
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B PACKAGE DIMENSIONS

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
(Re?e‘;‘;ice) 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(.630+.008)SQ

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

(]0.08(.003)

Details of "A" part

‘ [
‘ +0.20 ‘
= = | 522 (Mounting height) !
= INDEX == || (ose’ai) |
= Ee | |

= = |
@5 J OBe |F. | |
o |
R R R R L R EREREELELE: } 0;8 JH{ |

LEAD No. [ T
> | L 0.10:0.10 |
0.1620.05 0.145:0.085 | 0.50:0.20 004,004

0.40(.016) "~ 0062.002) |21 0:07(.003) @) ™ (006-.002) | (.020=.008) ((Stand off)) }
| 060s0.15 025(010)] |
| (.024x.006) |

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

© 2006-2010 FUJITSU SEMICONDUCTOR LIMITED F1200365-c-1-3

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

(Continued)
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(Continued)
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.

18.000.20(.709:.008)SQ
*16.00 ‘a1 (.630 "%6: ) SQ

&)
ARAAAAAARAAARAAARAAAAAAAAAAAAA

% % (=]0.08(003)] fn&&? of Apat }
(== — +0.20 I
% % } Lfo;g (Mounting height) ‘
= == | ( .059—00A> }
= = ! |
= INDEX = : } }

[ =] D |
= = = I |
@2 0 OFe {8 VS :
e LR L R R R % R 0.10:0.05 |
LEAD No.(1) | (.004.002) |
0.22:0.05 0.145°5% | 0.60£0.15 (Stand off) }
Cooss) | |
| |

Dimensions in mm (inches).
© 2002-2010 FUJITSU SEMICONDUCTOR LIMITED F120033S-c-4-7 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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H MAIN CHANGES IN THIS EDITION

Page Section Change Results

B ELECTRICAL CHARACTERISTICS | Corrected the remarks for operating temperature as follows;
39 2. Recommended Operating Condi- | When using USB — When using USB, at external bus opera-
tions tion

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

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

Kohoku-ku Yokohama Kanagawa 222-0033, Japan

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

For further information please contact:

North and South America

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

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

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

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

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.

151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

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

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

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

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

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

All Rights Reserved.

levels and other abnormal operating conditions.

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

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

Customers are advised to consult with sales representatives before ordering.

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

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

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

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

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

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

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department



