FUJITSU SEMICONDUCTOR

B DESCRIPTION

The MB90378 series is a line of general-purpose, 16-bit microcontrollers designed for those applications which
require high-speed real-time processing. The instruction set is designed to be optimized for controller applications
which inheriting the AT architecture of F2MC-16LX family and allow a wide range of control tasks to be processed
efficiently at high speed.

A built-in LPC interface, serial IRQ and PS/2 interface simplifies communication with host CPU and PS/2 devices
in computer system. Moreover, SMbus compliant 12C*2 and A/D converter implements the smart battery control.
With these features, the MB90378 series matches itself as keyboard controller with smart battery control.

While inheriting the AT architecture of the F2MC*! family, the instruction set for the F2MC-16LX CPU core of the
MB90378 series incorporates additional instructions for high-level languages, supports extended addressing
modes, and contains enhanced multiplication and division instructions as well as a substantial collection of
improved bit manipulation instructions. In addition, the MB90378 series has an on-chip 32-bitaccumulator which
enables processing of long-word data.

*1 : F2MC stands for FUJITSU Flexible Microcontroller, a registered trademark of FUJITSU LIMITED.

*2 : Purchase of Fujitsu I2C components conveys a license under the Philips I2C Patent Rights to use, these
components in an 12C system provided that the system conforms to the I2C Standard Specification as defined
by Philips.

B PACKAGE

144-pin plastic LQFP

(FPT-144P-M12)
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B FEATURES

e Clock
* Embedded PLL clock multiplication circuit
» Operating clock (PLL clock) can selected from divided-by-2 of oscillation or one to four times the oscillation
(at oscillation of 4 MHz to 20 MHz)
» Minimum instruction execution time of 50 ns (at oscillation of 5 MHz, four times the PLL clock, operation at
Vec of 3.3 V)

e CPU addressing space of 16 Mbytes
Internal 24-bit addressing

e Instruction set optimized for controller applications
* Rich data types (bit, byte, word, long word)
* Rich addressing mode (23 types)
+ High code efficiency
« Enhanced precision calculation realized by the 32-bit accumulator

e Instruction set designed for high level language (C) and multi-task operations
» Adoption of system stack pointer
« Enhanced pointer indirect instructions
 Barrel shift instructions

e Program patch function (2 address pointer)

e Improved execution speed
4-byte instruction queue

e Powerful interrupt function
* Priority level programmable : 8 levels
+ 32 factors of stronger interrupt function

e Automatic data transmission function independent of CPU operation
» Extended intelligent I/O service function (EI?0S)
* Maximum 16 channels

e Low-power consumption (standby) mode
» Sleep mode (mode in which CPU operating clock is stopped)
» Timebase timer mode (mode in which operations other than timebase timer and watch timer are stopped)
» Stop mode (mode in which all oscillations are stopped)
» CPU intermittent operation mode
» Watch mode

e Dual operation flash
Upper and lower banks of flash memory can be used to execute erase/program and read operation
concurrently (MB90F378)

e Package
LQFP-144 (FPT-144P-M12 : 0.4 mm pitch)

e Process
CMOS technology



B PRODUCT LINEUP

MB90378 Series

Part number
Parameter

MB9O0F378 MB90V378

Classification

Flash type ROM —

128 Kbytes (112 Kbytes + 16 Kbytes)

ROM size Dual operation o
RAM size 6 Kbytes 15.6 Kbytes
Number of instruction 1351
Minimum execution time : 50 ns/5 MHz (PLL x 4)
CPU function Addressing mode 123
Data bit length 11, 8, 16 bits
Maximum memory space : 16 Mbytes
1/0 port (Nch) 125
1/0O port (CMOS) 1 68
/G port 1/0 port (CMOS with pull-up control) : 32
Total 1125

16-bit reload timer

Reload timer : 6 channels
Reload mode, single-shot mode or event count mode selectable

8/16-bit PPG timer

PPG timer : 2 channels (8-bit mode, 4 channels)

16-bit PPG timer

PPG timer : 3 channels
PWM mode or single-shot mode selectable

Bit decoder

Bit decoder : 1 channel

Parity generator

Parity generator : 1 channel
Selectable odd/even parity

PS/2 interface

PS/2 interface : 3 channels
4 selectable sampling clocks

LPC interface

LPC bus interface 11 channel
Universal peripheral Interface : 4 channels
GA20 output control : for UPI ch O only
Data buffer array : 80 bytes

Serial IRQ controller

Serial IRQ request : 6 channels
LPC clock monitor/control

With full-duplex double buffer (variable data length)

UART Clock asynchronized or clock synchronized transmission (with start and stop
bits) can be selectively used
I2C (SMbus compliant) : 1 channel

c Support I2C bus of PHILIPS and the SMbus proposed by Intel I2C bus

Selectable packet error check
Timeout detection function

Multi-address I2C

Multi-address I12C (SMbus compliant) : 1 channel

Support I2C bus of PHILIPS and the SMbus proposed by Intel 12C bus
Selectable packet error check

Timeout detection function

6 addresses support

ALERT function

(Continued)
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(Continued)

Part number
Parameter

MB9O0F378

MB90V378

Bridge circuit

Three bus connection routes can be switched by I2C/multi-address 1°C

DTP/external interrupt

8 independent channels

Selectable causes : Rise/fall edge, fall edge, “L” level or “H” level

Extended external interrupt

8 multiplex channels x 2 set

Selectable causes : Rise/fall edge, fall edge, rise edge or “L” level

Key-on wake-up interrupt

8 independent channels
Causes : “L” level

8/10-bit A/D converter

8/10-bit resolution : 12 channels
Conversion time

: Less than 4.2 us (20 MHz internal clock)

8-bit D/A converter

8-bit resolution : 2 channels

LCD controller/driver

Up to 9 SEG x4 COM

Selectable LCD output or CMOS 1/O port

Low-power consumption

Stop mode/Sleep mode/CPU intermittent operation mode/Watch mode

Process

CMOS

Package

LQFP-144
(FPT-144P-M12 : 0.4 mm pitch)

PGA299

Operating voltage

2.7V1t03.6Vat20 MHz*

* . Varies with conditions such as the operating frequency (see “@ ELECTRICAL CHARACTERISTICS”).
Assurance for the MB90V378 is given only for operation with a tool at power supply voltage of 2.7 Vt0 3.6 V,

an operating temperature of 0 °C to +25 °C, and an operating frequency of 1 MHz to 20 MHz.

B PACKAGE AND CORRESPONDING PRODUCTS

Package MB90F378 MB90V378
FPT-144P-M12 O X
PGA299 X O
O : Available

X Not available
Note : For more information about each package, see “B PACKAGE DIMENSIONS”.

B DIFFERENCES AMONG PRODUCTS
Memory size

In evaluation with an evaluation product, note the difference between the evaluation product and the product

actually used. The following items must be taken into consideration.

* The MB90V378 does not have an internal ROM, however, operations equivalent to chips with an internal ROM
can be evaluated by using a dedicated development tool, enabling selection of ROM size by settings of the
development tool.

* In the MB90V378, images from FF4000n to FFFFFF+ are mapped to bank 00, and FFO000+ to FF3FFF+ are
mapped to bank FF only. (This setting can be changed by the development tool configuration.)

* In the MB90F378, images from FF4000x to FFFFFFx are mapped to bank 00, and FFOOOO+ to FF3FFF+ are
mapped to bank FF only.
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B PIN ASSIGNMENT

TOP VIEW
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P40/PSCKO ] 1 108 [ P77/PPG1
P41/PSDA0 [ 2 107 1 P76/UI3
P42/PSCK1 [ 3 106 [ P75/U0O3
P43/PSDAL [ 4 105 [ P74/UCK3
P44/PSCK2 ] 5 104 [ P73/UI2
P45/PSDA2 ] 6 103 [ P72/UO2
P46/CLKRUN [ 7 102 1 P71/UCK2
P47/SERIRQ ] 8 101 [ P70/UIL
P50/GA20 | 9 100 [ P67/UO1
P51/LFRAME [] 10 991 P66/UCK1
P52/LRESET [ 11 981 P65/INT5
P53/LCK ] 12 971 P64/INT4
P54/LADO ] 13 96 [ P63/INT3
P55/LAD1 [] 14 951 P62/INT2
P56/LAD2 [] 15 941 P61/INT1
P57/LAD3 ] 16 931 P60/INTO

RST ] 17 92— PD7/PPG3

Vee [ 18 LQFP-144 911 Vss

Vss [ 19 90— Vcc

X0A [ 20 891 PF7/V3*

X1A ] 21 881 PF6/V2*
PAO/EEI0 ] 22 871 PF5/V1*
PA1/EEIL ] 23 86 1 PF4/COM3*
PA2/EEI2 [] 24 851 PF3/TO6/COM2*
PA3/EEI3 [ 25 841 PF2/TIN6/COM1*
PA4/EEI4 ] 26 831 PF1/TO5/COMO*
PAS/EEI5 ] 27 821 PFO/TINS/SEG8*
PAG/EEI6 ] 28 81— PE7/TO4/SEG7
PA7/EEI7 ] 29 80 [ PE6/TIN4/SEG6
P83/INT6 ] 30 79— PE5/TO3/SEG5
P84/INT7 ] 31 781 PEA4/TIN3/SEG4

P85 ] 32 771 PE3/TO2/SEG3

P86 | 33 76 1 PE2/TIN2/SEG2
PBO/EEI8 [] 34 751 PEL/TO1/SEG1
PBI1/EEI9 [] 35 74— PEO/TIN1/SEGO

PB2/EEI10 [ 36 731 P82/ALERT
e eTIRIIET BI85 083883BRINY
ToeTegE s dsS 0528 NER22 283898315
< <SS SS8S88 7233255928 22222220
gEBgp  JREeRERNY SRR ST E:
(FPT-144P-M12)
*: Heavy current pins
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B PIN DESCRIPTION

Pin no. /0 Pin status
Pin name | . . during Function
LQFP-144 circuit reset
128,129 X0,X1 A Oscillating | Main oscillation I/O pins.
20,21 X0A,X1A A Oscillating | Sub-clock oscillation 1/0O pins.
17 RST B Reset input | External reset input pin.
MDO to . Input pin for operation mode specification. Connect this pin
58,57, 56 MD2 ¢ Mode input directly to Vcc or Vss.
P00 to PO7 General-purpose /O ports.
109t0 116 | KsI0to D Can be used as key-on wake-up interrupt input ch 0 to 7. Input
KSI7 is enabled when 1 is setin EICR : ENO to 7 in standby mode.
117to 124 |P10to P17 E General-purpose I/O ports.
125,
130 to 136 P20 to P27 E General-purpose 1/O ports.
P30, P31 General-purpose /O ports.
137, 138 PG00 E 8/16-bit PPG timer output pins.
PGOlI 8-bit x 2 channels mode use : Event output from PG00/PG01
16-bit x 1channel mode use : Event output from PG00
P32, P33 General-purpose /O ports.
139, 140 PG10 E 8/16-bit PPG timer output pins.
PGlll 8-bit x 2 channels mode use : Event output from PG10/PG11.
16-bit x 1channel mode use : Event output from PG10.
141 to 143 | P34 to P36 E Port input General-purpose 1/O ports.
144 P37 E General-purpose I/O port.
ADTG External trigger input pin (ADTG) for the A/D converter.
P40 General-purpose Nch open-drain 1/O port.
1 PSCKO F Serial clock I/0 pin for PS/2 interface ch 0. This function is
selected when PS/2 interface ch 0 is enabled.
P41 General-purpose Nch open-drain 1/O port.
2 PSDAO F Serial data I/0 pin for PS/2 interface ch 0. This function is
selected when PS/2 interface ch 0 is enabled.
P42 General-purpose Nch open-drain 1/O port.
3 PSCK1 F Serial clock I/O pin for PS/2 interface ch 1. This function is
selected when PS/2 interface ch 1 is enabled.
P43 General-purpose Nch open-drain 1/O port.
4 PSDAL F Serial data I/O pin for PS/2 interface ch 1. This function is
selected when PS/2 interface ch 1 is enabled.

(Continued)
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Pin no. /0 Pin status
Pinname | . ~. during Function
LQFP-144 circult reset
P44 General-purpose Nch open-drain 1/O port.
5 PSCK2 F Serial clock I/O pin for PS/2 interface ch 2. This function is
selected when PS/2 interface ch 2 is enabled.
P45 General-purpose Nch open-drain 1/O port.
6 PSDA2 F Serial data I/0 pin for PS/2 interface ch 2. This function is
selected when PS/2 interface ch 2 is enabled.
P46 General-purpose Nch open-drain 1/O port.
7 G LPC clock status / restart request I/O pin for serial IRQ
CLKRUN controller. This function is selected when serial IRQ and LPC
clock restart request is enabled.
P47 General-purpose I/O port.
8 SERIRQ H Serial IRQ data I/O pin for serial IRQ controller. This function is
selected when serial IRQ is enabled.
P50 General-purpose Nch open-drain 1/O port.
9 GA20 J GA20 output for LPC interface. This function is selected when
GA20 function is enabled.
P51 General-purpose I/O port.
10 S— H Portinput || FRAME input for LPC interface. This function is selected when
LFRAME . .
LPC interface is enabled.
P52 General-purpose I/O port.
11 [RESET H Reset input for LPC interface. This function is selected when
LPC interface is enabled.
P53 General-purpose I/O port.
12 LeK H Clock input for LPC interface. This function is selected when
LPC interface is enabled.
P54 to P57 General-purpose /O ports.
131016 | LADOto H Address/Data I/0 for LPC interface. This function is selected
LAD3 when LPC interface is enabled.
P60 to P65 General-purpose /O ports.
93 to 98 INTO to I Can b_e used as DTP/ext_ernaI i_nterrupt request in_put ch0to 5.
INT5 Input is enabled when 1 is setin ENIR: ENO to 5 in standby
mode.
P66 General-purpose I/O port.
99 UCK1 | Serial clock I/O pin for UART ch 1. This function is enabled

when UART ch 1 enables clock output.

(Continued)
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Pin no. /0 Pin status
Pin name | . . during Function
LQFP-144 circult reset
P67 General-purpose I/O port.
100 UoL ' Serial data output pin for UART ch 1. This function is
enabled when UART ch 1 enables data output.
P70 General-purpose I/O port.
101 I Serial data input pin for UART ch 1. While UART ch 1 is
ul1 operating for input, the input of this pin is used as required and
must not be used for any other input.
P71 General-purpose I/O port.
102 UCK2 | Serial clock I/0 pin for UART ch 2. This function is enabled
when UART ch 2 enables clock output.
P72 General-purpose I/O port.
103 UO2 ' Serial data output pin for UART ch 2. This function is
enabled when UART ch 2 enables data output.
P73 General-purpose I/O port.
104 I Serial data input pin for UART ch 2. While UART ch 2 is
ul2 operating for input, the input of this pin is used as required and
must not be used for any other input.
P74 Portinput [ General-purpose 1/0 port.

105 ' Serial clock I/0 pin for UART ch 3. This function is enabled

UCK3 when UART ch 3 enables clock output.
P75 General-purpose I/O port.
106 UO3 ' Serial data output pin for UART ch 3. This function is
enabled when UART ch 3 enables data output.
P76 General-purpose I/O port.
107 I Serial data input pin for UART ch 3. While UART ch 3 is
ul3 operating for input, the input of this pin is used as required and
must not be used for any other input.
P77 General-purpose I/O port.
108 PPGL1 | Output pin for PPG ch 1. This function is enabled when
PPG ch 1 output is enabled.
- P80 - General-purpose Nch open-drain 1/O port.
SCL1 Serial clock /O pin for multi-address I2C.
29 P81 - General-purpose Nch open-drain 1/O port.
SDA1 Serial data 1/O pin for multi-address I2C.

(Continued)
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Pin no. _ /0 Pin status _
Pin name L during Function
LQFP-144 circuit reset
P82 General-purpose Nch open-drain 1/O port.
& ALERT ) ALERT output pin for multi-address I2C.
P83, P84 General-purpose I/O ports.
30,31 INT6. INT7 | Can be used as DTP/external interrupt request input ché, 7.
' Input is enabled when 1 is set in ENIR: ENG, 7 in standby mode.
32 P85 I General-purpose /O port.
33 P86 I General-purpose /O port.
65 P90 - General-purpose Nch open-drain 1/O port.
SCL2 Serial clock /O pin for bridge circuit.
P91 General-purpose Nch open-drain 1/O port.
06 SDA2 T Serial data 1/O pin for bridge circuit.
P92 General-purpose Nch open-drain 1/O port.
o7 SCL3 T _ Serial clock I/O pin for bridge circuit.
P93 Port input General-purpose Nch open-drain 1/O port.
08 SDA3 T Serial data 1/O pin for bridge circuit.
69 P94 - General-purpose Nch open-drain 1/O port.
SCL4 Serial clock /O pin for bridge circuit.
20 P95 - General-purpose Nch open-drain 1/O port.
SDA4 Serial data I/0 pin for bridge circuit.
PAO to PA7 General-purpose I/O ports.
2210 29 EEIO to I External IRQ input pin for Extend External Interrupt request chO
EEI7 ;[/(\)/k?én IRQ detect, prepare to the CPU Interrupt. (Multiplex)
PBO to PB7 General-purpose I/O ports.
3410 41 EEIS to I External IRQ input pin for Extend External Interrupt request ch8
EEIL5 ;[/(\)/hlesn IRQ detect, prepare to the CPU Interrupt. (Multiplex)
PCOtoPC7 General-purpose I/O ports.
4510 52 ANO 10 AN7 M A/D converter analog input pin 0 to 7. This function is enabled
AID input when the analog input specification is enabled (ADERL1).
PDO to PD3 General-purpose I/O ports.
595';,61 ANS8 to M A/D converter analog input pin 8to 11. This function is enabled
AN11 when the analog input specification is enabled (ADER?2).

(Continued)
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Pin no. /0 Pin status
Pin name | . . during Function
LQFP-144 circult reset
PD4, PD5 General-purpose I/O ports.
62,63 N D/A converter analog output 1, 2. This function is selected when
DA1, DA2 .
D/A converted is enabled.
PD6, PD7 General-purpose I/O ports.
64,92 PPG2, H Output pin for PPG ch 2, 3. This function is selected when PPG
PPG3 ch 2, 3 output is enabled.
PEO General-purpose I/O port.
74 SEGO o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TIN1 External clock input pin for reload timer 1.
PE1 General-purpose I/O port.
75 SEG1 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TO1 Event output pin for reload timer 1.
PE2 General-purpose I/O port.
76 SEG?2 o Segment output pin for LCD controller/driver. This function is
_ selected when LCD segment output is enabled.
TIN2 Portinput External clock input pin for reload timer 2.
PE3 General-purpose I/O port.
77 SEG3 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TO2 Event output pin for reload timer 2.
PE4 General-purpose I/O port.
78 SEG4 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TIN3 External clock input pin for reload timer 3.
PE5 General-purpose I/O port.
79 SEG5 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TO3 Event output pin for reload timer 3.
PE6 General-purpose I/O port.
80 SEG6 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TIN4 External clock input pin for reload timer 4.

(Continued)
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(Continued)
Pin no. o) Pin status
Pin name | . . during Function
LQFP-144 circuit reset
PE7 General-purpose I/O port.
81 SEG7 o Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TO4 Event output pin for reload timer 4.
PFO General-purpose Nch Open-drain I/O port.
82 SEGS p Segment output pin for LCD controller/driver. This function is
selected when LCD segment output is enabled.
TINS5 External clock input pin for reload timer 5.
PF1 General-purpose Nch Open-drain I/O port.
83 COMO = COM output pin for LCD controller/driver. This function is select-
ed when LCD COM output is enabled.
TOS5 Port input | Event output pin for reload timer 5.
PF2 General-purpose Nch Open-drain I/O port.
84 COM1 p COM output pin for LCD controller/driver. This function is select-
ed when LCD COM output is enabled.
TING External clock input pin for reload timer 6.
PF3 General-purpose Nch Open-drain I/O port.
85 COM2 p COM output pin for LCD controller/driver. This function is select-
ed when LCD COM output is enabled.
TO6 Event output pin for reload timer 6.
PF4 General-purpose Nch Open-drain I/O port.
86 COM3 P COM output pin for LCD controller/driver. This function is select-
ed when LCD COM output is enabled.
PE,E;O General-purpose Nch Open-drain /O ports.
87 to 89 Q Power input - - - - —
V1 to V3 Power input pin for LCD controller/driver. This function is select-
ed when external voltage divider is enabled.
42 AVcc R Vcc power input pin for analog circuits.
. Vref+ input pin for the A/D converter. This voltage must not
43 AVR S Power input exceed Vcc. Vref- is fixed to AVss.
44 AVss R Vss power input pin for analog circuits.
19,55,91 . .
P Vss - Power (0 V) input pin.
127 Source V)
Power input
18,;:‘;1690, Vee - P Power (3.3 V) input pin.
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W 1/0O CIRCUIT TYPE

Type Circuit Remarks
X1X1A
D Nch | Pch ' {>O_ Xout
—1 Main/Sub clock (main/sub clock crystal oscillator)
l Pch SN ’
A XOI/ﬁOA = ¢ + At an oscillation feedback resistor of
ITIN ) approximately 1 MQ
C
o] Standby mode control
* CMOS hysteresis input
B  Pull-up resistor approximately 50 k€
CMOS hysteresis input
* CMOS hysteresis input
c CMOS hysteresis input
* CMOS output
RZ  pen + CMOS hysteresis input
| Pull-up control « Selectable pull-up resistor
e pout approximately 50 kQ
D e loo=4 mA
lNch— Nout
EC" __ E _ ) ______ 4: CMOS hysteresis input
Standby mode control
* CMOS output
R peh * CMOS input
——— Pull-up control » Selectable pull-up resistor
| Pch Pout approximately 50 kQ
E e loo=4 mA
INch— Nout
Et" ) 4: CMOS input
Standby mode control
* Nch open-drain output
Neh + CMOS hysteresis input
[ ¢ loo=4 mA
= INch— Nout * 5V tolerant
ﬁ E) L CMOS hysteresis input
Standby mode control

12

(Continued)
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Type Circuit Remarks
Nch open-drain output
Pch CMOS input
loo=4 mA
|—
G Nch Nout
—————————— 1
Ttll ___ > ______ J CMOS input
Standby mode control
CMOS output
Peh pout CMOS input
[— loo=4 mA
|—
H Nch Nout
ﬁ' ___ ) ______ j CMOS input
Standby mode control
CMOS output
Eh pout CMOS hysteresis input
loo=4 mA
I |—Nch Nout
—————————— 1
Ttll __ E _ > ______ J CMOS hysteresis input
Standby mode control
Nch open-drain output
Neh CMOS input
—- lo.=4 mA
J I—Nch Nout 5 V tolerant
ﬁ' __ E _ > ______ j CMOS input
Standby mode control
CMOS output
| Pch Pout CMOS input
A/D analog input
— loo=4 mA
M Nch Nout
Ttll ___ ) ______ J CMOS input
Standby mode control
—————Analog input

(Continued)
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Type Circuit Remarks
* CMOS output
eh pout + CMOS input
] . :D/A a:lnalzg output
P : =
N Neh Nout oL m
Tt‘ >o—l><H CMOS input
Standby mode control
—————Analog input

* CMOS output

Eeh pout + CMOS hysteresis input
O— * Segment output
f——————Nout ¢ loo=4 mA
o Nch
1 Et" E)°—|>°— CMOS hysteresis input
Standby mode control
4\/%:— Segment output
* Nch open-drain output
Nch * CMOS hysteresis input
— * Segment output
|—Nch Nout * loo=12 mA
P
1 ﬁz )0—|>0— CMOS hysteresis input
Standby mode control
%/v»— Segment output
* Nch open-drain output
Nch + CMOS hysteresis input
7 « LCD driving power supply
F—————Nout * loo=12mA
Nch
Q

) Etl: )0—|>0f CMOS hysteresis input
Standby mode control

LCD driving power supply

(Continued)
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(Continued)
Type Circuit Remarks
Power supply input protection circuit
Pch
R ] IN
Nch
A/D converter reference voltage (AVR) input
- Analog input enable pin with protection circuit
S | M IN
Neh L Analog input enable
Nch open-drain output
Nch CMOS input
0 5 tolrant
T g Nout
W' > - CMOS input
Standby mode control
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B HANDLING DEVICES
1. Be sure that the maximum rated voltage is not exceeded (latch-up prevention).

A latch-up may occur on a CMOS IC if a voltage higher than Vcc or lower than Vss is applied to an input or output
pin other than medium-to-high voltage pins. A latch-up may also occur if a voltage higher than the rating is
applied between Vcc pin and Vss pin. A latch-up causes a rapid increase in the power supply current, which can
result in thermal damage to an element. Take utmost care that the maximum rated voltage is not exceeded.

When turning the power on or off to analog circuits, be sure that the analog supply voltages (AVcc, AVR) and
analog input voltage do not exceed the digital supply voltage (Vcc).

2. Stabilize the supply voltages

Even within the operation guarantee range of the Vcc supply voltage, a malfunction can be caused if the supply
voltage undergoes a rapid change. For voltage stabilization guidelines, the Vcc ripple fluctuations (P-P value)
at commercial frequencies (50 Hz to 60 Hz) should be suppressed to "10%" or less of the reference Vcc value.
During a momentary change such as when switching a supply voltage, voltage fluctuations should also be
suppressed so that the "transient fluctuation rate" is 0.1 V/ms or less.

3. Power-on

To prevent a malfunction in the built-in voltage drop circuit, secure "50 us (between 0.2 V and 1.8 V)" or more
for the voltage rise time during power-on.

4. Treatment of unused input pins
An unused input pin may cause a malfunctionifitis left open. Every unused input pin should be pulled up or down.

5. Treatment of A/D converter, and D/A converter power pin

When the A/D converter, D/A converter and comparator is not used, connect the pins as follows: AVcc = Vcc,
AVss = AVR = Vss.

6. Notes on external clock

When an external clock is used, the oscillation stabilization wait time is required at power-on reset or at cancel-
lation of sub-clock mode or stop mode. As shown in diagram below, when an external clock is used, connect
only the X0 pin and leave the X1 pin open.

Do X0
MB90378 series

X1

Open




MB90378 Series

7. Power supply pins

When a device has two or more Vcc or Vss pins, the pins that should have equal potential are connected within
the device in order to prevent a latch-up or other malfunction. To reduce extraneous emission, to prevent a
malfunction of the strobe signal due to an increase in the group level, and to maintain the local output current
rating, connect all these power supply pins to an external power supply and ground them.

The current source should be connected to the Vcc and Vss pins of the device with minimum impedance. Itis
recommended that a bypass capacitor of about 0.1 uF be connected near the terminals between Vcc and Vss.

8. Analog power-on sequence of A/D converter and D/A converter

The power to the A/D converter and D/A converter (AVcc, AVR) and analog inputs (ANO to AN11) must be turned
on after the power to the digital circuits (Vcc) is turned on. When turning off the power, turn off the power to the
digital circuits (Vcc) after turning off the power to the A/D converter, D/A converter and analog inputs. When the
power is turned on or off, AVR should not exceed AVcc. Also, when a pin that is used for A/D analog input is also
used as an input port, the input voltage should not exceed AVcc. (The power to the analog circuits and the power
to the digital circuits can be simultaneously turned on or off.)
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B BLOCK DIAGRAM

——— Other pin§ ————
X0, X0A —>|  Clock control N e 16I(_:)|(3;mil core Vss x 4, Vcc x4, MDO to MD2,
X1, X1A +—] circuit < . y AvVcc, AVss, AVR
T ‘—’l Delayed interrupt generator
RST Reset cwc_un
(Watchdog timer) -
«—| Nch open-drain I/O port 8, 9
| Interrupt controller |<—> l«—» P80/SCL1
12C bus “ » l«—» P81/SDA1
| Timebase timer |<—> T 7| (Multi-address) |*[% ; <> ESS@(L:ELET
POO/KSIO to ’ .| |« P91/SDA2
POTKSI7 CMOS /O port 0,1, 2, 3* je—>| > 12C bus F | [« » PosCLs
C11147] [« P93/SDA3
P10to P17 47; 8,|  Key-on wake-up <« » PO4/SCLA
P20 to P27 <> interrupt - . 17 l«—» P95/SDA4
P30/PGO0 t0 <3 6 [ 8/16-bit PPG timer ] ~ l
p3apGll - [V h1 cho “—  Bridge circuit [+
P34 to P36 (ch1, ch2) -
P37/ADTG L | >
P40/PSCKO <> Nch open-drain 1/O port 4 «—>» CMOS I/O port A, B, 8
Eiggggﬁg ::: (P47 is CMOS /O port) >
- Extend external 8 8 PAO/EEIO to
<P | .
Eﬁ’fﬁggﬁ% <> <7§>| 3ch PS/2 interface | interrupt 1 (8 channels) [ [ PA7/EEI7
P45/PSDA2 <
BN Extend external 8 8, PBO/EEI8 to
P46/CLKRUN 4 - | 2 |l ) A [ PLAN
P467//%ER|gQ > 47%>| Serial IRQ (6 channels) I‘ » 8 [© | interrupt 2 (8 channels) hd PB7/EEILS
— %
LPC Interface © || DTP/external interrupt |2 > Eg%m@
s PUGA &b ————— ! 3) (chs, ch7)
> ¢ < » =
PS2LRESET «»| || [ gfoaz2contol 9 T «—> P85
P53ILCK +»  |i o SLi o ! | |« Ps6
P54/LADO <> =0 | P BN > —
paylADL €3 +’7‘> £ |00 o vz 9| | 8/10-bit A/D converter | 12 PCO/ANO to
P57/LAD3 < R - (12 channels)
Nch open-drain /O P50 |4_> PETS EB%;Q“?%O
CMOS VO Pol to PB7 . 8-bit D/A converter | 2,1 |¢ .y ppapal
Eggmﬂg © <9,| DTP/external interrupt || (2 channels) <+ PD5/DA2
ho,1,2,3,4,5
PRSI & cho 16-bit PPG 2| |e» PDE/PPG2
3 <+—> — P
P70/UI1 <« 4 (ch2, ch3) [«—> PD7/PPG3
P71/UCK2 <» 3, UART «—>
P72/U02 < :7’63> (ch1, ch2, ch3)
P73/U12 <> <—>» CMOS I/O port C, D
P74/UCK3 «p| .
P75/UO3 <> <—| 16-bit PPG (ch1) |<—>
PY';]%%% piid M CMOS 1/0 port E [« PEO/TIN1/SEGO
—» ™ 7] Nch open-drain I/O port F <+<—> PE1/TO1/SEG1
CMOS 1/0 port 6, 7 o] [« PE2TIN2/SEG2
" 16-bit reload timer |47~ |¢—» PE3/TO2/SEG3
| RAM 6KB |<—> 7] (ch1, ch2, ch3, ch4, ch5, ch6) || 4> PE4/TIN3/SEG4
4> PE5/TO3/SEG5
FLASH 128 KB |<—> 4> PE6/TIN4/SEG6
P LCD controller/driver | 16 4> PE7/TO4/SEG7
" 7| (9SEG x 4COM) 7 «—»> PFO/SEGS8/TING*
Mirroring |<—> 4> PF1/COMO/TO5*
4> PF2/COM1/TING*
>
Flash security I: p pild Eizggmggow
4> PF5/V1*to
L PF7/V3*
*: P0O0toP07,P10to P17, P20to P27, P30 to P37 : With resistors that can be used as input pull-up resistors.
PFO to PF7 : High current pins
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B MEMORY MAP

Single-chip mode
(with ROM mirroring function)
FFFFFFH ---------
ROM area
Address #1 ---------
FCOOOOH ---------
010000H ---------
ROM area
(FF bank image)
Address #2 ---------
004000H ---------
Peripheral area
Q03F80H ---------
Address #3 ---------
RAM
area Register
000100H ---------
0000F8H --=--=--- [ : internal access memory
Peripheral area
000000H --------- X3 : Access not allowed
Model Address #1 | Address #2 | Address #3
MB90F378 FEOOOO~ 004000+ 001900+
MB90V378 FEOOOOw* 004000+* 003F80H
*: The MB90V378 does not contain ROM. Assume that the development tool uses these area for its ROM decode

areas.

Notes : o If single-chip mode (without ROM mirroring function) is selected, see Chapter 32, "ROM Mirroring
Function Selection Module" of the MB90378 series H/W manual.
¢ ROM data in the FF bank can be seen as an image in the higher 00 bank to validate the small model C
compiler. Because addresses of the 16 low-order bits in the FF bank are the same, the table in ROM
can be referenced without the "far" specification. For example, when 00C000 is accessed, the contents
of ROM at FFCO0O0+ are actually accessed. The ROM area in the FF bank exceeds 48 Kbytes, and all
areas cannot be seen as images in the 00 bank. Because ROM data from FF4000x to FFFFFFH is seen

as an image at 004000+ to 00FFFF+, the ROM data table should be stored in the area from FF4000+ to
FFFFFFH.
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B F°MC-16LX CPU PROGRAMMING MODEL
» Dedicated registers

AH : AL Accumulator (A)
USP User Stack Pointer (USP)
SSP System Stack Pointer (SSP)
PS Processor Status (PS)
PC Program Counter (PC)

DPR Direct Page Register (DPR)

PCB Program Bank Register(PCB)

DTB Data Bank Register (DTB)

uUsB User Stack Bank Register (USB)

SSB System Stack Bank Register (SSB)

ADB Additional Data Bank Register (ADB)

I 8-bit |
16-bit !
e
32-bit %
» General-purpose registers
CPU RAM ——

Dedicated register RAM

General-purpose
register

Accumulator

User stack pointer

System stack pointer

Processor status

Program counter

Internal bus

Direct page register

Program bank register

Data bank register

User stack bank register

System stack bank register

Additional data bank register

20
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» Processor status (PS)

154—p13 124¢—P8 74 »0
PS ILM RP CCR
Default value = 000 00000 -0IXXXXX

Default value = - 0 1 X X X X X

B4|B3|B2|B1|BO | :RP

Default value = 0O 0 0O 0 o

C1ILM
| ILM2 | ILM1 | ILMO | - :Not used

Default value = 0 0 0 X : Undefined
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H /O MAP

Address | Abbreviation Register acl:agégs a\cl:vc?et(sjs Resource name| Initial value
000000+ PDRO Port 0 data register R/W R/W Port 0 XXXXXXXXe
000001~ PDR1 Port 1 data register R/W R/W Port 1 XXXXXXXXs
000002+ PDR2 Port 2 data register R/W R/W Port 2 XXXXXXXXs
000003+ PDR3 Port 3 data register R/W R/W Port 3 XXXXXXXXe
000004+ PDR4 Port 4 data register R/W R/W Port 4 X1111111s
000005+ PDR5 Port 5 data register R/W R/W Port 5 XXXXXXX1e
000006+ PDR6 Port 6 data register R/W R/W Port 6 XXXXXXXXe
000007+ PDR7 Port 7 data register R/W R/W Port 7 XXXXXXXXs
000008+ PDR8 Port 8 data register R/W R/W Port 8 -XXXX111s
000009+ PDR9 Port 9 data register R/W R/W Port 9 --111111s
00000AH PDRA Port A data register R/W R/W Port A XXXXXXXXs
00000BH PDRB Port B data register R/W R/W Port B XXXXXXXXs
00000CH PDRC Port C data register R/W R/W Port C XXXXXXXXe
00000DH PDRD Port D data register R/W R/W Port D XXXXXXXXs
00000E-~ PDRE Port E data register R/W R/W Port E XXXXXXXXs
00000FH PDRF Port F data register R/W R/W Port F 111111118
000010~ DDRO Port 0 direction register R/W R/W Port 0 000000008
000011~ DDR1 Port 1 direction register R/W R/W Port 1 000000008
000012+ DDR2 Port 2 direction register R/W R/W Port 2 000000008
000013~ DDR3 Port 3 direction register R/W R/W Port 3 000000008
000014+ DDR4 Port 4 direction register R/W R/W Port 4 0------- B
000015+ DDR5 Port 5 direction register R/W R/W Port 5 0000000-8
000016+ DDR6 Port 6 direction register R/W R/W Port 6 000000008
000017+ DDR7 Port 7 direction register R/W R/W Port 7 000000008
000018+ PGDR Parity generator data register R/W R/W Parity XXXXXXXXe
0000194 PGCSR rPeagrigegrenerator control status RIW RIW generator N 0s
00001A+ DDRA Port A direction register R/W R/W Port A 000000008
00001B~ DDRB Port B direction register R/W R/W Port B 000000008
00001CH DDRC Port C direction register R/W R/W Port C 000000008
00001Dw DDRD Port D direction register R/W R/W Port D 000000008
00001E~ DDRE Port E direction register R/W R/W Port E 000000008
00001FH DDR8 Port 8 direction register R/W R/W Port 8 -0000---5

(Continued)



MB90378 Series
[

. . Byte | Word o
Address | Abbreviation Register access |access Resource name| Initial value
000020+ SMR1 Serial mode register 1 R/W R/W 00000-00e
000021+ SCR1 Serial control register 1 R/W R/W 000001008
SIDR1/ Input data register 1/
000022+ SODR1 Output data register 1 R/W R/W UART1 XXXXXXXXs
000023+ SSR1 Serial status register 1 R/W R/W 000010008
000024+ M2CR1 Mode 2 control register 1 R/W R/W ----1000s
000025+ CDCR1 Clock division control register 1 R/W R/W Communication 00--0000s
prescaler 1
000026+ ENIR Interrupt/DTP enable register R/W R/W 000000008
000027+ EIRR Interrupt/DTP cause register R/W R/W DTP/external | XXXXXXXXs
000028+ . . R/W R/W interrupt 00000000s
ELVR Request level setting register
000029+ R/W R/W 00000000s
00002A+ ADER1 Analog input enable register 1 R/W R/W Port C, A/D 111111118
00002BH ADER?2 Analog input enable register 2 R/W R/W Port D, A/D ----1111e
00002CH BRSR Bridge circuit selection register R/W R/W Bridge circuit --000000s
00002Dw ADCO A/D control register R/W R/W 000000008
00002EH ADCRO ) R R XXXXXXXXe
A/D data register 8/10-bit
00002F+ ADCR1 R/W R/W 00000-XXs
A/D converter
000030+ ADCSO0 ) R/W R/W 00-------- B
A/D control status register
000031n ADCS1 R/W R/W 000000008
000032+ SICRL Serial interrupt request register R/W R/W 000000008
000033+ SICRH Serial interrupt control register R/W R/W 000000008
Serial interrupt frame number
000034+ SIFR1 register 1 R/W R/W --000000s
0000354 SIFR2 Ser_lal interrupt frame number RIW RIW Serial IRQ --000000s
register 2
Serial interrupt frame number
000036+ SIFR3 register 3 R/W R/W --000000s
000037 SIER4 Serial interrupt frame number RIW RIW --000000
: register 4 8
000038+ PDCRL1 ) — R 11111111s
PPG1 down counter register
000039+ PDCRH1 — R 11111111s
00003AH PCSRL1 i ) ) — W XXXXXXX X8
PPG1 period setting register
00003BH PCSRH1 — A 16-bit PPG timer | XXXXXXXXs
00003CH PDUTL1 _ _ — W (chl) XXXXXXX X
PPG1 duty setting register
00003Dw+ PDUTH1 — W XXXXXXX X8
00003EH PCNTL1 ) R/W R/W --000000s
PPGL1 control status register
00003FH PCNTH1 R/W R/W 000000008
(Continued)
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. . Byte | Word o
Address | Abbreviation Register access |access Resource name| Initial value
000040+ PDCRL2 ) — R 111111118
PPG2 down counter register
000041+ PDCRH2 — R 11111111s
000042+ PCSRL2 ) ) ] — W XXXXXXXXe
PPG2 period setting register
000043+ PCSRH2 — A 16-bit PPG timer | XXXXXXXXs
000044+ PDUTL2 _ _ — W (ch2) XXXXXXX Xz
PPG2 duty setting register
000045+ PDUTH2 — W XXXXXXXXe
000046+ PCNTL2 ) R/W R/W --000000s
PPG2 control status register
000047+ PCNTH2 R/W R/W 000000008
000048+ PDCRL3 ) — R 111111118
PPG3 down counter register
000049+ PDCRH3 — R 11111111s
00004 A+ PCSRL3 ) ) ] — W XXXXXXXXe
PPG3 period setting register
00004BH PCSRH3 — W | 16-bit PPG timer | XXXXXXXXs
00004CH PDUTL3 _ _ — W (ch3) XXXXXXX Xz
PPG3 duty setting register
00004Dn PDUTH3 — W XXXXXXXXe
00004Ew PCNTL3 ] R/W R/W --000000s
PPG3 control status register
00004FH PCNTH3 R/W R/W 000000008
000050+ PSCRO PS/2 interface control register 0 | R/W R/W 0--00000s
000051+ PSSRO PS/2 interface status register O R/W R/W 000000008
000052+ PSCR1 PS/2 interface control register 1 | R/W R/W 0--00000s
000053+ PSSR1 PS/2 interface status register 1 R/W R/W 000000008
000054+ PSCR2 PS/2 interface control register 2 | R/W R/W | 3.channel PS/2 | 0--00000s
000055+ PSSR2  |PS/2interface status register2 | R/W | R/W interface 00000000
000056+ PSDRO PS/2 interface data register O R/W R/W 000000008
000057+ PSDR1 PS/2 interface data register 1 R/W R/W 000000008
000058+ PSDR2 PS/2 interface data register 2 R/W R/W 000000008
000059+ PSMR PS/2 interface mode register R/W R/W ----0000s
00005A+ DATO D/A converter data register 0 R/W R/W XXXXXXXXe
00005BH DAT1 D/A converter data register 1 R/W R/W 8-bit XXXXXXXXs
00005CH DACRO | DI/A control register 0 RW | Rw | D/Aconverter | .. O
00005DH DACR1 D/A control register 1 R/W RW | | e Os
(Continued)
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Address | Abbreviation Register acl:aéggs a\cl:vc?et(sjs Resource name| Initial value
00005EH UPALL1 UPI1 address register (lower) R/W R/W XXXXXXXXe
00005FH UPAHL1 UPI1 address register (upper) R/W R/W XXXXXXXXe
000060+ UPAL2 UPI2 address register (lower) R/W R/W XXXXXXXXe
000061+ UPAH2 UPI2 address register (upper) R/W R/W XXXXXXXXe
000062+ UPAL3 UPI3 address register (lower) R/W R/W XXXXXXXXs
000063+ UPAHS3 UPI3 address register (upper) R/W R/W XXXXXXXXe
000064+ UPCL UPI control register (lower) R/W R/W 000000008

000065+ UPCH UPI control register (upper) R/W R/W -000-000s

UPDIO/ UPIO0 data input register/
UPDOO data output register

000067+ UPSO UPIO status register R/W R/W

UPDI1/ UPI1 data input register/
UPDOL1 data output register

000069+ UPS1 UPI1 status register R/W R/W 000000008

UPDI2/ UPI2 data input register/
UPDO2 data output register

00006BH UPS2 UPI2 status register R/W R/W 000000008
UPDI3/ UPI3 data input register/

R/W R/W HXXXXXXXXs
LPC interface

000066+

000000008

000068+ R/W R/W XXXXXXXXs

00006AH R/W R/W XXXXXXXXs

00006CH UPDO3 data output register RIW RIW KHRXRXXXXe

00006D+ UPS3 UPI3 status register R/W R/W 000000008

00006EH LCR LPC control register R/W RW | | 000s

00006Fx ROMM ROM mirroring function W W ROM mirroring | 1
selection register function

000070+ | TMCSRL1 | LImer control status register RW | RW 000000008
CH1 (lower)

; ; 16-bit

0000714 | TMCSRH1 Timer control status register RIW RIW reload firmer 00005

CH1 (upper) (ch)
c

000072+ TMRL/ o ) — R/W XXXXXXXXs
16-bit timer/reload register CH1

000073+ TMRD1 — R/W XXXXXXXXs
Timer control status register

000074+ TMCSRL2 CH2 (lower) R/W R/W 000000008

; ; 16-bit

000075+ | TMCSRH2 Timer control status register RIW RIW reload fimer 00008

CH2 (upper) (ch2)
c

000076+ TMR2/ o ) — R/W XXXXXXXXs
16-bit timer/reload register CH2

000077+ TMRD2 — R/W XXXXXXXXs

(Continued)
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. . Byte | Word o
Address | Abbreviation Register access |access Resource name| Initial value
000078+ | TMCSRL3 | Hmer control status register RW | RIW 000000005
CH3 (lower)
: : 16-bit
000079+ | TMCSRH3 Timer control status register RIW RIW reload firmer 00008
CHS3 (upper) (ch3)
c
00007 A+ TMR3/ . ) — R/W XXXXXXXXs
16-bit timer/reload register CH3
00007BH TMRD3 — R/W XXXXXXXXe
Timer control status register
00007Cx | TMCSRL4 CH4 (lower) R/W R/W 000000008
: : 16-bit
00007Dw | TMCSRH4 Timer control status register RIW RIW reload firmer ---0000s
CH4 (upper) (cha)
c
00007Ewn TMRA4/ o ) — R/W XXXXXXXXs
16-bit timer/reload register CH4
00007Fw TMRD4 — R/W XXXXXXXXe
000080+ IBCRL I2C bus control register (lower) R/W R/W ----0000s
000081+ IBCRH I2C bus control register (upper) R/W R/W 000000008
000082+ IBSRL I2C bus status register (lower) R R 000000008
000083+ IBSRH I2C bus status register (upper) R/W R/W --000000s
000084+ IDAR I2C data register R/W R/W XXXXXXXXs
000085+ IADR I2C address register R/W R/W rC “XXXXXXXe
000086+ ICCR I2C clock control register R/W R/W 0-000000e
000087+ ITCR I2C timeout control register R/W R/W -0-00000s
000088+ ITOC I2C timeout clock register R/W R/W 000000008
000089+ ITOD I12C timeout data register R/W R/W 000000008
00008A+ ISTO I2C slave timeout register R/W R/W 000000008
00008BH IMTO I2C master timeout register R/W R/W 000000008
00008C+ | RDRo |00 pull-up resistor setting RW | RW Port 0 00000000¢
register
00008Ds | RDR1 | Fortlpull-upresistor setting RW | RW Port 1 00000000
register
00008E« | RDR2  |Port2pull-up resistor setting RW | RW Port 2 00000000
register
00008F+ | RDR3  |Port s pull-up resistor setting RW | RW Port 3 00000000k
register
000090+
to Prohibited area
00009D+
Program address detect control Address match
00009EH PACSR status register R/W R/W detection 000000008
00009F+ DIRR Delayed _mterrupt cause/ RIW RIW Delayed _______ 0s
clear register interrupt
(Continued)
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Byte | Word

Address | Abbreviation Register access |access Resource name| Initial value
0000AOx | LPMCR | -OW-power consumption mode | oy | pay | Low-power | (00110008
register consumption

0000ALH CKSCR |Clock selection register R/W | R/w | controlregister | 11111100e
%%%%ié: Prohibited area
0000A4: |  CKMC g;’i‘;':eTOd”'a“o” control RW | RIW mocd'lj‘;'t‘ion ------- 06
0000AS5H

to Prohibited area
0000AT7H
0000A8H WDTC Watchdog control register R/W R/W | Watchdog timer | X-XXX111s
0000A9H TBTC Timebase timer control register R/W R/W | Timebase timer 1--00100s
0000AAH WTC Watch timer control register R/W R/W Watch timer 10001000e
0000ABH Prohibited area
0000ACH |  EICR \r’;’;ﬁ;p interrupt control RW | RMW | Key-on wake-up| 00000000s
0000ADH EIFR Wake-up interrupt flag register R/W R/W nterrupt Oe
0000AE+ |  FMCS f;gfsﬁe”r‘emory control status RW | RW Irft':rsfgcr‘;irl‘:g% 000X0000k
0000AFH Prohibited area
0000BO~ ICROO Interrupt control register 00 R/W R/W 00000111s
0000B1~ ICRO1 Interrupt control register 01 R/W R/W 00000111s
0000B2+ ICR0O2 Interrupt control register 02 R/W R/W 00000111s
0000B3~ ICRO3 Interrupt control register 03 R/W R/W 00000111s
0000B4+ ICRO4 Interrupt control register 04 R/W R/W 00000111s
0000B5+ ICRO5 Interrupt control register 05 R/W R/W 00000111s
0000B6H ICRO6 Interrupt control register 06 R/W R/W 00000111s
0000B7H ICRO7 Interrupt control register 07 R/W R/W Interrupt 00000111s
0000B8H ICRO8 Interrupt control register 08 RW | R/W controller 00000111
0000B9+ ICR0O9 Interrupt control register 09 R/W R/W 00000111s
0000BAH ICR10 Interrupt control register 10 R/W R/W 00000111s
0000BBH ICR11 Interrupt control register 11 R/W R/W 00000111s
0000BCH ICR12 Interrupt control register 12 R/W R/W 00000111s
0000BDH ICR13 Interrupt control register 13 R/W R/W 00000111s
0000BEH ICR14 Interrupt control register 14 R/W R/W 00000111s
0000BFH ICR15 Interrupt control register 15 R/W R/W 00000111s

(Continued)
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Address | Abbreviation Register acl:ggégs a\cl:vc?et(sjs Resource name| Initial value
0000COH MBCRL MI2C bus control register (lower) | R/W R/W ----0000s
0000C1H MBCRH MI2C bus control register (upper) | R/W R/W 000000008
0000C2H MBSRL MI2C bus status register (lower) R R 000000008
0000C3H MBSRH MI2C bus status register (upper) | R/W R/W --000000s
0000C4H MDAR MI2C data register R/W R/W XXXXXXXXe
0000C5H MALR MI2C alert register R/W R/W ----0000s
0000C6H MADR1 MI2C address register 1 R/W R/W -XXXXXXXs
0000C7H MADR2 MI2C address register 2 R/W R/W -XXXXXXXs
0000C8H MADRS3 MI2C address register 3 R/W R/W Multi-address | -XXXXXXXs
0000C9H MADR4  |MI2C address register 4 RW | R/W 1’ XXXXXX X
0000CAH MADR5 MI2C address register 5 R/W R/W “XXXXXXXs
0000CBH MADRG6 MI2C address register 6 R/W R/W “XXXXXXXs
0000CCH MCCR MI2C clock control register R/W R/W 0-000000s
0000CDn MTCR MI2C timeout control register R/W R/W -0-00000s
0000CEH MTOC MI2C timeout clock register R/W R/W 000000008
0000CFH MTOD MI2C timeout data register R/W R/W 000000008
0000DO0H MSTO MI2C slave timeout register R/W R/W 000000008
0000D1n MMTO MI2C master timeout register R/W R/W 000000008
0000D2n SMR2 Serial mode register 2 R/W R/W 00000-00e
0000D3H SCR2 Serial control register 2 R/W R/W 000001008
0000D4x SS(')DDRFfé L”ﬁ;t?gﬁﬁg;ﬁ:’z RW | RW UART?2 XXXXXXXXa
0000D5w SSR2 Status register 2 R/W R/W 000010008
0000D6H M2CR2 Mode 2 control register 2 R/W R/W ----1000s
0000D 7w CDCR2 Clock division control register 2 | R/W R/W Copn:en;gglig?tzion 00--0000s
0000D8H EENR1 Interrupt enable register R/W R/W 000000008
0000D9H EERR1 Interrupt cause register R/W R/W | Extend External | XXXXXXXXs
0000DAH _ _ RIW | RW Interrupt 1 00000000s
0000DBA EELR1 Request level setting register oW oW 00000000%
0000DCH EENR2 Interrupt enable register R/W R/W 000000008
0000DDH EERR2 Interrupt cause register R/W R/W | Extend External | XXXXXXXXs
0000DEH _ _ RIW | RW Interrupt 2 000000008
EELR2 Request level setting register

0000DFH R/W R/W 00000000s
0000EO~ PDL3 Port 3 data latch register R/W R/W | Port 3 data latch | 00000000s

(Continued)
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- . Byte | Word o
Address | Abbreviation Register access |access Resource name| Initial value
0000E1~ BDR Bit data register R/W R/W -=-=-XXXXs
OO000E2+ BRRL Bit result register (lower) R R Bit decoder XXXXXXXXs
0000E3+ BRRH Bit result register (upper) R R XXXXXXXXs
0000E4+ SMR3 Serial mode register 3 R/W R/W 00000-00e
0000E5H SCR3 Serial control register 3 R/W R/W 000001008
SIDR3/ Input data register 3/
0000E6H SODR3 output data register 3 R/W R/W UART3 XXXXXXXXs
0000E7H SSR3 Status register 3 R/W R/W 000010008
0000E8H M2CR3 Mode 2 control register 3 R/W R/W ----1000s
0000E9+ | CDCR3 |Clock division control register 3 | RW | rpw | ommunication | o5 n00,
prescaler 3
Timer control status register
0000EAH | TMCSRL5 CH5 (lower) R/W R/W 000000008
; ; 16-bit
0000EB: | TMCSRHS Timer control status register RIW RIW reload firmer 00008
CHS5 (upper) (chs)
c
OO00ECH TMR5/ o . — R/W XXXXXXXXs
16-bit timer/reload register CH5
0000EDH TMRD5 — R/W XXXXXXXXs
000OEEH LCRL LCD control register 0 R/W R/W 000100008
0000EFH LCRH LCD control register 1 R/W R/W LCD 000000008
0000FOH controller/driver
to VRAM LCD display RAM R/W - XXXXXXXXs
0000F4+
0000F5H
to Prohibited area
0000F7H
0000F8H
to External area
0000FFH
000100+
to Prohibited area (RAM area)
0018FFn
001FFOx Pro_gram address detection RIW RIW KXXXXXX X
register O
Program address detection Address match
001FF1n PADRO register 1 R/W R/W detection XXXXXXXXs
001FF24 Pro_gram address detection RIW RIW KXXXKXXX X
register 2

(Continued)
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Address | Abbreviation Register acl:ggégs a\cl:vc?et(sjs Resource name| Initial value
001FF3H rpggg{g?gaddress detection RIW | RW XXXXX XXX
001FF4« | PADRL gggigﬂaddress detection RW | RIW Adgreizsct?;ﬁmh XXXXXXXX
001FF5 rpgggig:“saddress detection RW | RW XXXXXXXXs
001FF6H
to Prohibited area

003F7FH

003F80n UDRL10 |UP data register 10 (lower) R/W R/W XXXXXXXXs
003F81+ UDRH10 UP data register 10 (upper) R/W R/W XXXXXXXXs
003F824 UDRL11 UP data register 11 (lower) R/W R/W XXXXXXXXs
003F83H UDRH11 UP data register 11 (upper) R/W R/W XXXXXXXXs
003F84+ UDRL12 UP data register 12 (lower) R/W R/W XXXXXXXXs
003F85+ UDRH12 UP data register 12 (upper) R/W R/W XXXXXXXXs
003F86+ UDRL13 | UP data register 13 (lower) R/W R/W XXXXXXXXs
003F87+ UDRH13 UP data register 13 (upper) R/W R/W XXXXXXXXs
003F88H UDRL14 UP data register 14 (lower) R/W R/W XXXXXXXXs
003F89+ UDRH14 UP data register 14 (upper) R/W R/W XXXXXXXXs
003F8AH UDRL15 UP data register 15 (lower) R/W R/W XXXXXXXXs
003F8BH UDRH15 UP data register 15 (upper) R/W R/W XXXXXXXXs
003F8CH UDRL16 |UP data register 16 (lower) R/W R/W XXXXXXXXs
003F8DH UDRH16 |UP data register 16 (upper) R/W R/W | LpPC data buffer | XXXXXXXXs
003F8EH UDRL17 |UP data register 17 (lower) R/W R/W array-Extend | XXXXXXXXs
O03F8FH UDRH17 UP data register 17 (upper) R/W R/W XXXXXXXXs
003F90H UDRL18 | UP data register 18 (lower) R/W R/W XXXXXXXXs
003F91+ UDRH18 UP data register 18 (upper) R/W R/W XXXXXXXXs
003F92+ UDRL19 UP data register 19 (lower) R/W R/W XXXXXXXXs
003F93n UDRH19 |UP data register 19 (upper) R/W R/W XXXXXXXXe
003F94+ UDRL1A UP data register 1A (lower) R/W R/W XXXXXXXXs
003F95H UDRH1A |UP data register 1A (upper) R/W R/W XXXXXXXXe
003F96H UDRL1B UP data register 1B (lower) R/W R/W XXXXXXXXs
003F97x UDRH1B UP data register 1B (upper) R/W R/W XXXXXXXXe
003F98+ UDRL1C |UP data register 1C (lower) R/W R/W XXXXXXXXs
003F99u UDRH1C |UP data register 1C (upper) R/W R/W XXXXXXXXe
003F9AH UDRL1D UP data register 1D (lower) R/W R/W XXXXXXXXs
003F9BH UDRH1D |UP data register 1D (upper) R/W R/W XXXXXXXXs

(Continued)
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Address | Abbreviation Register acl:aéggs a\cl:vc?et(sjs Resource name| Initial value
003F9CH UDRL1E UP data register 1E (lower) R/W R/W XXXXXXXXs
003F9DH UDRH1E UP data register 1E (upper) R/W R/W | LPC data buffer | XXXXXXXXe
003F9EH UDRL1F |UP data register 1F (lower) R/W R/W array-Extend | xxxXXXXXXs
003F9FH UDRH1F UP data register 1F (upper) R/W R/W XXXXXXXXs
003FAOH DBACLR |Data buffer array clear register R/W R/W LPC iarlgybuffer ----- 000s
003FA1ln Prohibited area
003FA2+ |  FWRO rFeLgAiSSt; grogramming control RW | RIW 000000005
003FA3x FWR1 feLgﬁsstg'r frogramming control RW | RW Duaéfigﬁtmg 00000000s
003FA4H SSRO Sector switching register R/W R/W 00XXXXX0s
003FA5H

to Prohibited area
003FAEH
003FAFH PCKCR PLL clock control register W W PLL XXXX0000s
003FBOH PRLL2 PPG reload register (lower) R/W R/W XXXXXXXXs
003FB1H PRLH2 PPG reload register (upper) R/W R/W XXXXXXXXs
003FB2+ PRLL3 PPG reload register (lower) R/W R/W _ XXXXXXXXs
003FB3H PRLH3 PPG reload register (upper) R/W R/W Ppgcélgr;?gr 2 XXXXXXXXs
003FB4n PPGC2 PPG control register ch2 R/W R/W 00000001s
003FB5H PPGC3 PPG control register ch3 R/W R/W 00000001s
003FB6H PCS23 PPG clock control register R/W R/W 000000XXs
003FB7H

to Prohibited area
003FBFH
003FCOH UDRLO UP data register O (lower) R/W R/W XXXXXXXXe
003FC1n UDRHO UP data register 0 (upper) R/W R/W XXXXXXXXe
003FC2x UDRL1 UP data register 1 (lower) R/W R/W XXXXXXXXs
003FC3u UDRH1 UP data register 1 (upper) R/W R/W XXXXXXXXe
003FC4+ UDRL2 UP data register 2 (lower) R/W R/W | LpC data buffer | XXXXXXXXs
003FC5H UDRH2 UP data register 2 (upper) R/W R/W array XXXXXX XXz
003FC6H UDRL3 UP data register 3 (lower) R/W R/W XXXXXXXXs
003FC71 UDRHS3 UP data register 3 (upper) R/W R/W XXXXXXXXe
O03FC8+ UDRL4 UP data register 4 (lower) R/W R/W XXXXXXXXs
003FC9H UDRH4 UP data register 4 (upper) R/W R/W XXXXXXXXe

(Continued)
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Address | Abbreviation Register asgégs a\évgetgs Resource name| Initial value
003FCAH UDRL5 UP data register 5 (lower) R/W R/W XXXXXXXXs
003FCBH UDRH5 UP data register 5 (upper) R/W R/W XXXXXXXXe
003FCCn UDRL6 UP data register 6 (lower) R/W R/W XXXXXXXXs
003FCDw UDRH6 UP data register 6 (upper) R/W R/W XXXXXXXXe
003FCEH UDRL7 UP data register 7 (lower) R/W R/W XXXXXXXXs
003FCFH UDRH7 UP data register 7 (upper) R/W R/W XXXXXXXXs
003FDOH UDRLS8 UP data register 8 (lower) R/W R/W XXXXXXXXe
003FD1+ UDRHS8 UP data register 8 (upper) R/W R/W XXXXXXXXs
003FD2x UDRL9 UP data register 9 (lower) R/W R/W XXXXXXXXs
003FD3n UDRH9 UP data register 9 (upper) R/W R/W XXXXXXXXe
003FD4+ UDRLA UP data register A (lower) R/W R/W XXXXXXXXs
003FD5H UDRHA UP data register A (upper) R/W R/W XXXXXXXXs
003FD6H UDRLB UP data register B (lower) R/W R/W XXXXXXXXs
003FD7+ UDRHB UP data register B (upper) R/W R/W XXXXXXXXs
003FD8x UDRLC UP data register C (lower) R/W R/W XXXXXXXXs
003FD9H UDRHC UP data register C (upper) R/W R/W XXXXXXXXe
003FDAH UDRLD UP data register D (lower) R/W R/W XXXXXXXXs
003FDBH UDRHD UP data register D (upper) R/W R/W | LPC data buffer | XXXXXXXXs
003FDCHx UDRLE UP data register E (lower) R/W R/W array XXXXXXX Xe
003FDDw UDRHE UP data register E (upper) R/W R/W XXXXXXXXs
O03FDEH UDRLF UP data register F (lower) R/W R/W XXXXXXXXs
O03FDFH UDRHF UP data register F (upper) R/W R/W XXXXXXXXs
OO3FEOH DNDLO DOWN data register O (lower) R R XXXXXXXXs
O03FE1n DNDHO DOWN data register O (upper) R R XXXXXXXXs
003FE2H DNDL1 DOWN data register 1 (lower) R R XXXXXXXXs
O03FE3H DNDH1 DOWN data register 1 (upper) R R XXXXXXXXs
O03FE4H DNDL2 DOWN data register 2 (lower) R R XXXXXXXXs
OO03FES5H DNDH2 DOWN data register 2 (upper) R R XXXXXXXXs
O03FEG6H DNDL3 DOWN data register 3 (lower) R R XXXXXXXXs
O03FE7H DNDH3 DOWN data register 3 (upper) R R XXXXXXXXs
OO3FES8H DNDL4 DOWN data register 4 (lower) R R XXXXXXXXs
OO03FE9H DNDH4 DOWN data register 4 (upper) R R XXXXXXXXs
O03FEAH DNDL5 DOWN data register 5 (lower) R R XXXXXXXXs
O03FEBH DNDH5 DOWN data register 5 (upper) R R XXXXXXXXs
O03FECH DNDL6 DOWN data register 6 (lower) R R XXXXXXXXs
OO3FEDH DNDH6 DOWN data register 6 (upper) R R XXXXXXXXs
(Continued)
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(Continued)
- . Byte | Word L
Address | Abbreviation Register access |access Resource name| Initial value
OO03FEEH DNDL7 DOWN data register 7 (lower) R R XXXXXXXXs
OO3FEFH DNDH7 DOWN data register 7 (upper) R R XXXXXXXXs
Data buffer array address LPC data buffer
O03FFO~ DBAAL register (lower) R/W R/W array XXXXXXXXs
003FF1s | DBAAH | D& buffer array address RW | RW XXXXXXXXe
register (upper)
003FF2x, .
003FF34 Prohibited area
003FF4x | TMCSRL6 | Imer control status register RW | RIW 000000005
CH6 (lower)
" : 16-bit
003FF5+ | TMCSRH6 EFT:EJ;S;‘)" status register RW | RW | reload timer | ---0000s
ché
003FF6H TMR6/ . . — R/W (che) XXXXXXXXs
16-bit timer/reload register CH6
O03FF7H TMRD6 — R/W XXXXXXXXe
O03FF8H PRLLO PPG reload register (lower) R/W R/W XXXXXXXXs
O03FF9H PRLHO PPG reload register (upper) R/W R/W XXXXXXXXs
003FFAH PRLL1 PPG reload register (lower) R/W R/W 8/16-bit XAXXXXXXs
003FFBx PRLH1 |PPG reload register (upper) RW | R/W PPGtimerl | XXXXXXXXs
003FFCHx PPGCO PPG control register chO R/W R/W 00000001s
003FFDn PPGC1 PPG control register chl R/W R/W 00000001s
003FFEH PCSO1 PPG clock control register R/W R/W 000000XXs
003FFFH Prohibited area

* Meaning of abbreviations used for reading and writing
R/W : Readable and writable
R  :Read-only
W : Write-only

« Explanation of initial values
0 : The bitis initialized to 0.
1 :The bit is initialized to 1.
X : The initial value of the bit is undefined.
- :The bitis not used. Its initial value is undefined.

* Instruction using 10 addressing e.g. MOV A, io, is not supported for registers area 003F80n to 003FFF+.
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B INTERRUPT FACTORS, INTERRUPT VECTORS, INTERRUPT CONTROL REGISTER

Interrupt control

2 Interrupt vector -
Interrupt cause EPOS P register Priority*?
support
Number | Address ICR Address
Reset #08 | 08+ | FFFFDCH — — High
INT9 instruction #09 | 09+ | FFFFD8H — — A

#10 | OAH | FFFFD4n — —
#11 | OBn | FFFFDOH
#12 | OCn | FFFFCCH
#13 | ODn | FFFFCB81

Exception processing

A/D converter conversion termination
ICROO | 0000B0+*!

Timebase timer
UPIO IBF/LPC reset

ICRO1 | 0000B1+*t

UPI1 IBF #14 | OEn | FFFFC4n
UPI2 IBF #15 | OF4 | FFFFCOH

ICRO2 | 0000B2+*t
UPI3 IBF #16 | 101 | FFFFBCH

#17 | 11n | FFFFB8H
#18 | 121 | FFFFB4+
#19 | 13n | FFFFBO#
#20 | 14n | FFFFACH
#21 | 151 | FFFFA8H
#22 | 161 | FFFFA4+
#23 | 17n | FFFFAOH
#24 | 18u | FFFFOCH
#25 | 19+ | FFFF98H
#26 | 1An | FFFF94n
#27 | 1Bn | FFFF90H
#28 | 1Ch | FFFF8CH

DTP/ext. interrupt channels 0/1 detection
ICR0O3 | 0000B3k**

DTP/ext. interrupt channels 2/3 detection

DTP/ext. interrupt channels 4/5 detection
ICR0O4 | 0000B4+*1

Key-on wake-up interrupt detection
UPI0/1/2/3 OBE

16-bit PPG timer 1 / 8/16-bit PPG timer 0/1
PS/2 interface 0/1

PS/2 interface 2

Watch timer

ICRO5 | 0000B5H*?

ICR0O6 | 0000B6H*!

ICRO7 | 0000B7+*t

I2C transfer complete / bus error
16-bit PPG timer 2/3
DTP/ext. interrupt channels 6/7 detection

ICRO8 | 0000B8H*!

Multi-address I2C transfer complete / bus
error

Extend External Interrupt 00 to 07/08 to 15
I2C timeout / standby wake-up

16-bit reload timer 1/2/5 underflow
Multi-address I2C timeout / standby wake-up
16-bit reload timer 3/4/6 underflow

UART1 receive

#29 | 1Dn | FFFF88H
ICR09 | 0000B9+*!

#30 | 1En | FFFF84n
#31 | 1F+ | FFFF80H
#32 | 20n | FFFF7CH
#33 | 21n | FFFF78n
#34 | 224 | FFFF744
#35 | 23n | FFFF70H

ICR10 | OOO0BAH*!

ICR11 | 0000BBH*!

ICR12 | 0000BCH*t

UART1 send #36 | 24n | FFFF6CH
UART?2 receive #37 | 254 | FFFF68H

ICR13 | 0000BDH*!
UART2 send #38 | 26n | FFFF64H
UARTS3 receive #39 | 274 | FFFF60H

ICR14 | 0O000OBEH*!
UARTS3 send #40 | 28+ | FFFF5CH

Flash memory status #41 | 29+ | FFFF58H
ICR15 | 0000BFH*!

#42 | 2An | FFFF544 Low

DID>|IP>le|D>le|blo|O DO >|O D |[OODIDIDIPIDIDIDPIOOOIDDIDIDIDIOl x| x| x

Delayed interrupt generator module

(Continued)
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(Continued)

O : Can be used and interrupt request flag is cleared by EI2OS interrupt clear signal.
x . Cannot be used.

© : Can be used and support the EI20S stop request.

A . Can be used.

*1: e For peripheral functions that share the ICR register, the interrupt level will be the same.

¢ If the extended intelligent 1/O service is to be used with a peripheral function that shares the ICR register
with another peripheral function, the service can be started by either of the function. And if EI?OS clear is
supported, both interrupt request flags for the two interrupt causes are cleared by EI?OS interrupt clear
signal. It is recommended to mask either of the interrupt request during the use of EI?OS.

¢ EI?0OS service cannot be started multiple times simultaneously. Interrupt other than the operating interrupt
is masked during EI?OS operation. It is recommended to mask either of the interrupt requests during the
use of EIPOS.

*2 : This priority is applied when interrupts of the same level occur simultaneously.



MB90378 Series
[

B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Rating

Rating .
Parameter Symbol - Unit Remarks
Min Max
Vee Vss—0.3 | Vss+4.0 \Y
Power supply voltage**
AVcc Vss—0.3 | Vss+4.0 \Y Vece 2 AVce *2
A/D converter reference AVR Vss—0.3 | Vss+4.0 | V  |AVce> AVR, AVR > AVss
input voltage*!
LCD power supply VItoV3 | Vss—03 | Vss+4.0 | V |V1toV3mustnotexceed Vec
voltage*!
All pins except P40 to P45,
Input voltage*: Vi Vss—0.3 | Vss+4.0 \% P80 to P82, P90 to P95 *
Vi2 Vss—0.3 | Vss+6.0 Vv P40 to P45, P80 to P82, P90 to P95
Output voltage*? Vo Vss — 0.3 | Vss+4.0 \% *3
Maximum clamp current lcLave -20 +2.0 mA |*5
Total maximum clamp 5 lcane| L 20 mA | +5
current
“L“ |eve| max|mum Output loL1 — lO mA A” pInS except PFO to PF7 *4
current loL2 — 20 mA | PFO to PF7 *
All pins except PFO to PF7
loLava — 4 mA | Average output current = operating
“L” level average output current x Operating effiCiency
current PFO to PF7
loLavz — 12 mA | Average output current = operating
current x operating efficiency
L” level total maximum SloL L 100 mA
output current
L” level total average SloLay o 50 mA Average output purren_t = operating
output current current x operating efficiency
H” level maximum output lon o ~ 10 mA %4
current
“H” level average output Average output current = operating
lonav — -3 mA . .
current current x operating efficiency
H” level total maximum Slon o 100 mA
output current
H” level total average Slomay o _50 mA Average output purren_t = operating
output current current x operating efficiency
Power consumption Po — 200 mw
Operating temperature Ta —-40 + 85 °C
Storage temperature Tstg - 55 + 150 °C

(Continued)
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(Continued)
*1 : This parameter is based on Vss = AVss = 0.0 V.

*2 1 Set AVcc and Vcc at the same voltage. Take care so that AVR does not exceed Vec + 0.3 V when the power is
turned on.

*3: Viand Vo shall never exceed Vcc + 0.3 V.
*4 : The maximum output current is a peak value for a corresponding pin.

*5: e 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 poerate 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 the A/D input pins (LCD drive pins, etc.) cannot accept
+B signal input.

¢ Sample recommended circuits :

 Input/output equivalent circuits

Protective diode
/ Vcc

Limiting /A | Pch

resistance T—

+B input (0 V to 16 V) MY

Nch

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

Value .
Parameter Symbol - Unit Remarks
Min Max
Vee 2.7* 3.6 V | Normal operation assurance range
Power supply voltage *? - -
Vee 1.8 3.6 V |Retains the RAM state in stop mode
N D converter reference AVR 0 AVcc V | Normal operation assurance range
input voltage *3
V1 to V3 pins
LCD power supply voltage | V1to V3 Vss Vee V [ (The optimum value is dependent on the
LCD element in use.)
Operating temperature Ta -40 + 85 °C

*1 : The operating voltage varies with the operation frequency.
*2 : Set AVcc and Vcc at the same voltage.
*3 : Take care so that AVR does not exceed Vcc + 0.3 V when power is turned on.

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
FUJITSU representatives beforehand.
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3. DC Characteristics

(Mec=2.7V1t03.6 V,AVcc =2.7V 10 3.6 V, Vss =AVss=0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter | Symbol Pin name Condition - Unit | Remarks
Min Typ Max
P10 to P17, P20 to P27,
P30 to P37, P46, P47, CMOS
Vi P51 10 P57, PCO to PC7, 0.7 Vee | — |Veex031 V' it pins
PDO to PD7
P00 to P07, P60 to P67,
P70 to P77, P83 to P86, CMOS
Viis | PAO to PA7, PBO to PB7, 0.8Vec | — |Vec+0.3| V |hysteresis
PEO to PE7, PFO to PF7, input pins
RST
irl;'pljl'?xﬁ:tage o 5 Vtolerant
Vinss | P40 to P45 0.8 Vcc — |Vss+55| V EMOS .
ysteresis
input pins
P50 5Vtolerant
Vins ' 0.7 Vcc — |Vss+55| V |[CMOS
P82 . .
input pins
P80, P81, SMbus
Vinsu 1 bgg 'to Po5 21 | = |Vss#55 input pins
ViHm MDO to MD2 Vec—0.3| — |Vec+0.3| V |Mode pins
P10 to P17, P20 to P27,
P30 to P37, P46, P47, CMOS
Vit Ipsgto P57, P82, Vss=03| — 1 03Vee | V' inout pins
PCO to PC7, PDO to PD7
P00 to P07, P40 to P45,
“L” level P60 to P67, P70 to P77, CMOS
input voltage Vis | P83 to P86, PAO to PA7, o Vss —0.3| — | 0.2Vee | V |hysteresis
PBO to PB7, PEOQ to PE7, input pins
PFO to PF7, RST
P80, P81, B o SMbus
Vitsv 590 to P95 Ves - 0.3 08 input pins
Vim  |MDO to MD2 Vss—0.3| — |Vss+0.3 Mode pins
Open-drain P40 to P45, P50,
output pin Vos | pgo to P82, P90 to P95 B Ves =03 | — |Ves#55
application
voltage Vo P46, PFO to PF7 Vss—0.3| — [Vcc+0.3| V
wym All port pins except
O'jﬂ 'E‘t’e' Ve, | P40 0 P46, PO, Vee=30V |, oel | |y
Voltage °* P80 to P82, P90 to P95, |low=—4.0mA| ™"
9 PFO to PF7
“L” level All port pins except _ o o
output VoL1 PEO to PF7 lo.1=4.0 mA 0.4
voltage Vo2 |PFO to PF7 loz=12.0 mA — — 0.4
(Continued)



MB90378 Series
[

Value
Parameter Symbol Pin name Condition - Unit | Remarks

Input leakage
current . . Vec=3.3V,

(Hi-Z output e Allinput pins Vss < Vi< Vee
leakage current)
Open-drain P40 to P46, P50,
output leakage Iteak | P80 to P82, P90 to P95, — — | — 5 uA
current PFO to PF7

Vee=3.3V,
lec Internal operation | — 56 68 | mA
at 20 MHz

Vee=3.3V,
Internal operation
lces at 20 MHz, — 23 30 mA

In sleep mode

Vee=3.3V,
External 32 kHz,
Internal operation
e at 8 kHz, — 23 80 | uA
In sub-clock
mode,

Vece Ta=+25°C

Vee=3.3V,
External 32 kHz,
Internal operation
lces at 8 kHz, — 10 50 | uA
In sub-clock sleep
mode,
Ta=+25°C
Vee=3.3V,
External 32 kHz,
lccwat Iarltegr nk?_:zo,peratlon — | 15| 30 LA
In watch mode,
Ta=+25°C
Vee=3.3V,
Internal operation
lcet at 20 MHz, — | 2.0 3 mA
Power supply Vee In timebase timer
current* mode
Vce=3.3YV,
lccH In stop mode, — 1 20 LA
Ta=+25°C

Power supply
current*

Input All input pins except
capacitance Vcc, AVcc, Vss, AVss

(Continued)
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(Continued)
. . Value ]
Parameter | Symbol Pin name Condition - Unit | Remarks
Min | Typ | Max
Between Vccand V3
at Vec = 3.3V 100 | 200 | 400
LCD divided Between V3 and V2
resistance Ruco o Between V2 and V1 ke
BetweenV1and Vss 50 | 100} 200
atVec=3.3V
COMOto COM3
output Rvcom |COMO to COM3 — | — 5 kQ
impedance
V1toV3=3.3V
SEGO to SEG8
output Rvsec |SEGO to SEG8 — | — 5 kQ
impedance
V1to V3,
'(fr?e'netakage Lico. | COMO to COMS, — — | =] 1 |pA
SEGO to SEG8
Pull-u P00 to PO7,P10 to P17,
ui-up Rw | P20 to P27,P30 to P37, — 25 | 50 | 100 | kQ
resistance ==
RST
Pull-down Roown | MD2 — 25 | 50 | 100 | ko |MBOOV3TE
resistance only

*: The current value is preliminary value and may be subject to change for enhanced characteristics without
previous notice. The power supply current is measured with an external clock.
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4. AC Characteristics

(1) Clock Timings
(Vec=2.7V1t03.6 V,AVcc =2.7V 10 3.6 V, Vss =AVss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Condition - Unit Remarks
Min Typ Max
x 1/2 (When PLL stops)
3 — 16 MHz | When using an
oscillation circuit
4 o 16 MHz PLL_xl_ Wh_en using an
oscillation circuit
4 L 10 MHz PLL_><2_ Wh_en using an
oscillation circuit
4 — | 667 |MHz|PLLx3 Whenusingan
oscillation circuit
4 o 5 MHz PLL_><4_ Wh_en using an
oscillation circuit
feu X0, X1 —
Clock frequency x 1/2 (When PLL stops)
3 — 32 MHz | When using an external
clock
4 o 20 MHz PLLx 1 When using an
external clock
4 L 10 MHz PLL x2 When using an
external clock
4 o 6.67 | MHz PLL x 3 When using an
external clock
4 L 5 MHz PLL x4 When using an
external clock
fou X0A, X1A — — 32.768 | — kHz
) thHevL X0, X1 — 31.25 — 333 ns
Clock cycle time
tieve | X0A, X1A — — 30.5 — us
Frequency
fluctuation rate Af — — — — 5 %
locked*
Pwh X0 L 5 L L ns Re_comme(?d du'[y0
|nput clock pu|Se Pw ratio of 30% to 70%
width PwhL Recommend duty
PutL X0A - — | B2 1 = M5 latio of 30% to 70%
I_nput clock rise/fall tcr X0 L L L 5 ns Extern_al clock
time ter operation
Internal Operating fep — — 1.5 — 20 MHz | Main clock Operation
clock frequency fice — — — 8192 | — | kHz |Sub-clock operation
Internal operating tep — — 50 — 666 ns |Main clock operation
clock cycle time tiee — — — | 1221 | — us | Sub-clock operation
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¢ X0, X1 clock timing

— 0.8Vcc
X0 /

¢ X0A, X1A clock timing

L 0.8Vcc
X0A /

L 0.8Vcc
7‘2 0.2Vcc

— PwHL

tLeyr

0.8 Vcc L 0.8Vcc
0.2Vcc 0.2Vcc
— PwLL

tcr

tcr
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 PLL operation guarantee range

Relationship between machine clock frequency and power supply voltage

36 [~

3.0 ---

27 |-

Power supply voltage Vcc (V)

1.5

Machine clock fcp (MHz)

VA Operation guarantee range of PLL
|:| Normal operation guarantee range

D Guaranteed oscillation frequency range

Relationship between external clock frequency and machine clock frequency

4 Guaranteed oscillation frequency range

%% (PLL off)

Machine clock fcp (MHz)

v

External clock Fc (MHz)*

*: When using a crystal oscillator or a ceramic oscillator, the maximum oscillation clock frequency is 16 MHz.

44



MB90378 Series
[

The AC ratings are measured for the following measurement reference voltages :

¢ Input signal waveform ¢ Output signal waveform

Hysteresis input pin Output pin

08vecc ———-N\f——"—"—————— - —— 24y ——-Nf—-——-—-—-——-——— R
02Vecc ———fFfY\y-————"—"———— it 08V - ——f%—-————————— —— -
|
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(2) Reset Input Timing
(Mec=2.7V1t03.6V, AVcc=2.7V 10 3.6V, Vss=AVss =0.0 V, Ta=—-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Condition - Unit Remarks
Min Max
16 tcp — ns Norma.l
operation
Resetinputtime | trst RST — o In stop mode
Oscillation time of
; N — ms | and sub-clock
oscillator* + 16 tce
mode

*: Oscillation time of oscillator is the time to reach to 90% of the oscillation amplitude from stand still. In the crystal
oscillator, the oscillation time is between several ms to tens of ms. In FAR/ceramic oscillator, the oscillation time
is between hundreds of us to several ms. In the external clock, the oscillation time is 0 ms.

Note : tcr is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tcr

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

¢ In stop mode

trRSTL

RST —\
0.2 Vcc

90% of

oscillation

Internal operation U ”J_H_H_H_I_I_I_I_H_H_I_I_I_I_I_I_I_I_I_I_I_I_I_I_”

clock 16 tcp

Oscillation time

of oscillator Oscillation stabilization time

Instruction execution

Internal reset
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(3) Power-on Reset
(Mcc=2.7V103.6 V,AVcc=2.7V 10 3.6V, Vss =AVss =0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Condition - Unit Remarks
Min Max
Power supply rise time tr Vec* — 50 ms
. - Due to repeated
- * P
Power supply cut-off time torr Vec 1 ms operations

*: Vcec must be kept lower than 0.2 V before power-on.

Notes : e The above values are used for causing a power-on reset.
Some registers in the device are initialized only upon a power-on reset. To initialize these registers, turn
on the power supply using the above values.
¢ Make sure that power supply rises within the selected oscillation stabilization time. If the power supply
voltage needs to be varied in the course of operation, a smooth voltage rise is recommended.

—p| ¢— R —— tOFF ——P»|

—— 22V /
02v—A 0.2V ——o02v

Vvcc———— / ;

Sudden changes in the power supply voltage may cause a power-on reset.

To change the power supply voltage while the device is in operation, it is recommended
to raise the voltage smoothly to suppress fluctuations as shown below. In this case,
change the supply voltage with the PLL clock not used. If the voltage drop is 1 V or fewer
per second, however, you can use the PLL clock.

It is recommended to keep the
rising speed of the supply voltage

18V -mmmmmmmmmmmm oo at 50 mv/ms or slower.
RAM data hold




MB90378 Series
[

(4) UART1 to UART3
(Vec = 2.7 V10 3.6 V, AVec = 2.7 V 10 3.6 V, Vss = AVss = 0.0 V, Ta = —40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
Serial clock cycle time tscve UCKZ1 to UCK3 4 tep — ns
UCK 4 — UO delay time tstov Uﬁglltt% llJJCO‘ff’ CL—80pF-1TTL | -80 | 80 | ns
" for an output pin of
Valid Ul = UCK 1 tvon | DKL UCKS, finternal shift clock | 100 | — | ns
Ul1 to UI3 mode
. . UCK1 to UCK3,
UCK T — valid Ul hold time | tswix U1 10 UI3 tep — | ns
Serial clock “H” pulse width tsHsL UCK1 to UCK3 4 tep — ns
Serial clock “L” pulse width tsisH UCK1 to UCKS3 4 tep — ns
. UCK1to UCK3, |CL.=80pF+1TTL
UCK { — UO delay time tsLov UO1to UO3 . for an output pin of | — 150 | ns
external shift clock
i UCK1 to UCK3,
valid Ul — UCK T tivsH Ul touls | mode 60 — | ns
. . UCK1 to UCK3,
UCK T — valid Ul hold time | tswix U1 10 UI3 60 — | ns

Notes : e These are AC ratings in the CLK synchronous mode.
¢ C.is the load capacitance value connected to pins while testing.
e tce is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tce
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¢ Internal shift clock mode

< tscyc >
UCK f
— 2.4V
X o8V —C 0.8V
4¢— tsLov —Pp
— 2.4V
uo
— 0.8V
— tivsH —p4—— tsHIX ————Pp]

— 0.8Vcc 0.8Vce —

Ul
N— 0.2Vcc 0.2Vcc 7

¢ Internal shift clock mode

i¢— tSLSH ———Pp| |[4—— tSHSL —Pp
UCK ——
*L 0.8Vcc —\ 0.8Vcc
—x— 0.2Vcc 0.2Vcec ——
¢— tsLov —P|
f— 2.4V
uo
N 0.8V
4— tVSH —pld——— tSHIX ———P|

— 0.8Vcc 0.8 Vcc —]

N 0.2Vcc 0.2Vce —/
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(5) Resources Input Timing
(Mcc=2.7V1t03.6 V, AVcc=2.7V 10 3.6 V, Vss=AVss=0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Max
. : . triwn
Timer input pulse width L TIN1 to TING6 — 4 tep — ns

Note : tcr is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tcr

—/— 0.8Vcc 0.8Vcc —n—
TIN1 to TING

0.2Vcc —4#— 0.2Vcc

< tTIWH | [ tTwL —P

(6) Trigger Input Timing
(Mcc=2.7V103.6V,AVcc=2.7V103.6 V, Vss=AVss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition - Unit Remarks
Min Max
ADTG, 5 tep — ns |[Normal operation
. trrGH INTO to INT7,
Input pulse width | | EEI0 to EEIL5, - 1 _ us | stop mode
KSIO to KSI7

Note : tcr is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tcr

INTO to INT7 —7— 0.8Vcc 0.8Vcec —N\—
EEIO to EEI15
KSIO to KSI7 0.2Vce |[—n— —/— 0.2Vcc

4 tIRGH———p| [ tTRGL —P

—f— 0.7Vcc 0.7Vcc ——
ADTG

0.3vce [—\— ——0.3Vcc

d tTRGH » ¢——— tTRGL —P|
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(7) I2C / Multi-address I2C Timing
(MVec=2.7V1t03.6 V,AVcc =2.7V 10 3.6 V, Vss =AVss=0.0V, Ta=-40 °C to +85 °C)

_ Value .
Parameter Symbol | Pin name - Unit | Remarks
Min Max
. SCL, Master
Start condition output tsTa SDA tecr(Mxn/2-1)—20 | tce(Mxn/2-1)+20 | ns mode
. SCL, Master
Stop condition output tsto SDA tece(MxN/2+3)-20 | tecr(MXxN2+3)+20| ns mode
Start condition detect tsTa zg; tee + 40 — ns
Stop condition detect tsto zg; tee + 40 — ns
- SCL, Master
Restart condition output tsTasu SDA tece(MXN2+3)—20 | ter(MxN2+3)+20| ns mode
Restart condition detect tsTasu zg; tee + 40 — ns
SCL output “L” width trow SCL tecexm x n/2 - 20 tce xm x n/2 + 20 ns nM133t:r
P s Master
SCL output “H” width triH SCL tece(MXN/2+2)—20 | tce(MxnN/2+2)+20 | ns mode
SDA output delay too SDA tecr X 3-20 tecr X 3+ 20 ns
i tece xm x n/2 - 20 — ns |*1
SDA _output setup time toosu SDA cP
after interrupt tep X 4 — 20 — ns |*2
SCL input “L” pulse trow SCL tcr X 3+ 40 — ns
SCL input “H” pulse tHiGH SCL ter + 40 — ns
SDA output setup time tsu SDA 40 — ns
SDA hold time tHo SDA 0 — ns

Notes : e tcr is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tce
¢ mis the setting bit of shift clock oscillation defined in the “ICCR register (CS4, CS3)” and “MCCR register
(CSs4, CS3)". Please refer to the MB90378 series H/'W manual for details.
¢ nisthe setting bit of shift clock oscillation defined in the “ICCR register (CS2 to CS0)” and “MCCR register
(CS2 to CS0)". Please refer to the MB90378 series H/W manual for details.
e toosu is shown in the interrupt time is longer than the “L” width of SCL.
¢ SDA and SCL output value is specified on condition that the rise/fall time is “O ns”.

*1 : At the stop condition or transferring of next byte.
*2 : After setting register bit IBCRH : SCC at restart.
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« Data transmit (master/slave)

tpo tsu tHO tbosu
1tDO, | | | | g | i

IHI ﬂ ’| |44’| \H\ |4—h

|
|
SDA I
1

tSTASU tsTA I tow tHO
PP Pi—>

w ] L L !

¢ Data receive (master/slave)

tsu tHO oo Do tDosuU
g ! R — R >
1 T T T |
| | | |
SDA : I | ACK I
L | 1 1 Il
I tHIGH | otow | | | ItsTo]
4+—Pr4¢—Pp “«>
6 7 8 9
SCL
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(8) PS/2 Interface Timing
(Mcc=2.7V103.6 V,AVcc=2.7V 10 3.6 V, Vss=0.0 V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol Pin name Condition - Unit | Remarks
Min Typ Max
PSCK clock . PSCKO to PSCK2, . At ] s
cycle time PEYC | PSDAO to PSDA2 cP
PSCKO to PSCK2, -
PSCK! — PSDA trLov PSDAO to PSDA2 Transmission Mode | 2 tcp — — ns
Valid PSDA — ) PSCKO to PSCK2, 1t T s
PSCK! FVS1 | PSDAO to PSDA2 _ P
: Reception Mode

PSCK! — valid ‘ PSCKO to PSCK2, 1t .
PSDA hold time PHX | PSDAQ to PSDA2 S e e
PSCK clock . PSCKO to PSCK2, ”t ] s
“H” pulse width it | PSDAO to PSDA2 cF

PSCK clock toiey | PSCKOto PSCK2, ”t T s
“L” pulse width " | PSDAO to PSDA2 P

Note : tcr is the internal operating clock cycle time. Refer to “(1) Clock Timings” rating for tcr

< trcyc >

PSCKO —f— 08Vvce —4/— o08Vce

PSCK1

pPSCk2 —%x— 0.2Vcc
e Transmission Mode —— tPLOV —P|

PSDAO 24V

PSDA1

PSDA2 L 08V
¢ Reception Mode 4—tPIVSH —Pd— tPHIX — P

—4/— 0.8Vcc N

PSDAO

PSDA1

PSDA2 :X__ 0.2 Vee -
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(9) LPC Timing
(Mec=2.7V1t03.6 V, AVcc =2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta =—40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Condition - Unit | Remarks
Min Typ Max
LCLK cycle time teveLe — — 30 — — ns
LCLK high time tHicH — — 12 — — ns
LCLK low time tow — — 12 — — ns
¢ LCLK AC timing
« tcycLE P

0.7 Vcc

0.3 Vcc

LCLK
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Parameter Symbol | Pin name | Condition - Value Unit | Remarks
Min Typ Max
Output valid delay tva — — 2 — 12 ns
Float to active delay ton — — 2 — — ns
Active to float delay torr — — — — 28 ns
Input setup time ts — — 7 — — ns
Input hold time tH — — 0 — — ns

¢ LAD, LFRAME, GA20 AC timing

0.4Vcc

LCLK W

tvAL

>
OUTPUT
Delay

Tri-state
OUTPUT

LCLK _\—/—\_

ts tH

INPUT *
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5. A/D Converter Electrical Characteristics
(2.7V < AVR — AVss, Vcc = AVec =2.7 V10 3.6 V, Vss = AVss = 0.0 V, Ta=-40 °C to +85 °C)

Parameter Symbol Pin value Unit Remarks
y name Min Typ Max
Resolution — — — — 10 bit
Total error — — — — +3.0 LSB
Non-linear error — — — — +25 LSB
Differential linearity o o o o +19 LSB
error
" AVss * For MB90V378
Zero transition Vor |ANOto| AVss— AVss + 5.5LSB my
voltage AN11 15LSB 0.5LSB AVss + For MB9OF378
2.5LSB or
Full-scale transition Vv ANOto AVR - AVR - AVR + mv
voltage T | AN11 | 35LSB | 15LSB | 0.5LSB
Actual value is specified as
a sum of values specified in
Conversion time — — 3.1 — — S ADCRO : CT1, CTO and
: HS | ADCRO: ST1, STO. Be sure
that the setting value is
greater than the min value
Actual value is specified in
Sampling period o o ) . . ¢ |ADCRO:ST1, STO bits. Be
ping p US| sure that the setting value is
greater than the min value
Analog port input ANOto o
current lan AN11 01 10 HA
Analog input ANOto
voltage Vain AN11 AVss — AVR \Y
Reference voltage — AVR | AVss + 2.7 — AVce \%
| — 14 6.4 mA
Power supply A AVee
current lan _ _ 5 uA [*
Reference voltage IR AVR — 94 300 LA
supply current IrH _ _ 5 NE
Offset between ANOto
channels o AN11 o o 4 LSB

*: The current when the A/D converter is not operating or the CPU is in stop mode (for Vcc = AVec = AVR = 3.0 V).
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6. 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 (11 1111 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 P
3FEH T Actual conversion R 0.5LSB
value - .
3FDH T cotTTT :_ -
- E L {1LSB x (N—1)+0.5LSB}
= ~ ... | .
‘g— [ ; P / E
o ] :\
S 004H - aliat \& VNT
2 i (Measured value)
003H - :——' .'"‘"“I
' ~— Actual conversion
00201 ;T [ : value
! |«———— Theoretical
001H + ——--- . characteristics
—] ~— 0.5LSB

AVRL AVRH
Analog input

Vnr—{1LSBx (N—-1)+0.5LSB}

Total error for digital output N = 1LSB

[LSB]

1 LSB (Theoretical value) = % V]

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

(Continued)
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(Continued)
Linearity error Differential linearity error
Theoretical

SFFH T _ characteristics
Actual conversion

3FEq 1 Vvalue — e — N+1d
{1LSBx(N-1) : : Actual conversion |
+ Vot } ; i

- value : i
3FDH ::_ C 1 VFST : ;
[*—\ (Measured value) ! |

— :\&

(Measured value)
Theoretical characteristics
001+ - - A

H : it S

3 ' '\ UNT 3 | ;

T 004H - (Measured value) 3 :

o ! i=2 i : V(N+1)T

2 o34 .+ | = Actual conversion Sn-o1d . —_____! (Measured value)
! value ! : t
| : ! VNT

TR S ‘- : |

™ Actual conversion

' value
Vot (Measured value)
AVRL AVRH AVRL AVRH
Analog input Analog input

Linearity error of Vnt— {1 LSB x (N -1) + Vor} LSB

digital output N =~ 1LSB [LSB]
Differential linearityerror _ _V (n+1) T—Vnr
of digital output N h 1LSB 1[LSB]

Vrst — Vor
1LSB= 1022 V]

Vot : Voltage at transition of digital output from “000+” to “001+”
Vst : Voltage at transition of digital output from “3FEwx" to “3FF+”
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7. Notes on Using A/D Converter

* 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 sampling and hold capacitor is insufficient, adversely affecting
A/D conversion precision.

* Analog input circuit model

R
Analog input D O/O A~ _T_ Comparator
1

During sampling : ON c I

R c
Note : The values are reference values. MBOOF378/v378 1.9k (Max) 25 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.

» The relationship between the external impedance and minimum sampling time
[External impedance = 0 kQ to 100 kQ] [External impedance = 0 k€2 to 20 kQ]
100 20
90 18
= 80 ~ 16
g g
< 70 < 14
3 8 1
% 60 % 1
o 50 S 10
(] (]
g 40 g s
I 30 T 6
g MBO0F378/V378 e, MBOOF378/V378
o} — o}
& 10 — — 52
0 0 —T |
0 5 10 15 20 25 30 35 0 1 2 3 4 5 6 7 8
Minimum sampling time (us) 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 |AVR — AVss| becomes smaller, values of relative errors grow larger.
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8. DI/A Electrical Characteristics
(Vec =AVecc=2.7V 10 3.6 V, Vss = AVss = 0.0 V, Ta=-40 °C to +85 °C)

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

Resolution — — — 8 — bit
Differential linearity error — — — — +0.9 LSB
Non-linearity error — — — — +15 LSB
Conversion time — — — — 0.6 — us | *
Analog output impedance — — 2.0 2.9 3.8 kQ

Iovr AVce — — 460 LA
Power supply current

Ibvrs AVcc — 0.1 — uA | D/A stops

* . With load capacitance is 20 pF.

9. Serial IRQ Electrical Characteristics
(Vec=2.7V1t03.6 V,AVcc =2.7V 10 3.6 V, Vss =AVss=0.0V, Ta=-40 °C to +85 °C)

Value
Parameter Symbol | Pin name | Condition - Unit | Remarks
Min Typ Max
“H” level input voltage ViH — — 0.7 Vce — Vee \%
“L” level input voltage Vi — — Vss — 0.3 Vec \%
“H” level output voltage Vo — — Vcec - 0.5 — — \%
“L” level output voltage VoL — — — — 0.4 \%
10. Flash Memory Program/Erase Characteristics
o Value .
Parameter Condition - Unit Remarks
Min Typ Max
Sector erase time o 0.2 0.5 s Excludes 00+ programming prior
(4 Kbytes sector) ' ' to erasure
Sector erase time Excludes 00+ programming prior
— 0.5 7.5 S
(16 Kbytes sector) Ta=425°C to erasure
Vec=3.0V i i
Chip erase time o 46 o s Excludes 00+ programming prior
to erasure

Byte (8-t_)|t Wl_dth) o 32 3.600 us Except for the over head time of
programing time the system
Program/Erase cycle — 10,000 — — cycle
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B EXAMPLE CHARACTERISTICS (MB90F378)
» Power Supply Current

Ta=+25[°C] TA=+25[°C]
Icc [mA] Iccs [mA]
50.0 Fcin = 16 MHz 18.0
Fcin = 16 MHz
16.0
40.0 Fcin = 12 MHz 14.0
Fcin = 12 MHz
Fcin=10 MHz 120 d
30.0 //| Fcin = 10 MHz
Fcin = 8 MHz 100 1
/ | / %Icin =8 MHz
8.0
20.0
/ Fcin = 4| MHz 60 =
/ g Fcin = 4 MHz
10.0 — 4.0 q
/ Fein = 2 Miriz ___+— Fcin=2MHz
0.0 Vee [V] 00 vee [V]
2.0 2.5 3.0 3.5 4.0 2.0 2.5 3.0 3.5 4.0
Ta=+25[°C]
IccH [nA]
25
2.0 /
15 /
1.0 /
0.5 #
0.0 Vee [V]
25 3.0 35 40
(Continued)
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(Continued)

Ta=+25[C]
Vce - VoH1 [V]
2.0

Vce =25 V]

/|
? Vce =3.5[V]
/ Vee = 4.0 [V]

Vcec =3.0[V]

0.0 IoH1 [mA]
0 -2 -4 -6 -8 -10
v TA =425 [°C]
08 oL1 [V]
Veec=2.5[V]
0.6 + / Vce =3.0 [V]
/ Vee = 4.0 [V]
// Vcec=3.5[V]
0.4

loL1 [mA]

10

TA=+25[°C]
Vce - Vo2 [V]
0.7
0.6
0.5
Vce=25[V]
04 Vce =3.0 [V]
Vce =3.5[V]
03 Vee = 4.0 [V]
0.2
01 /
0.0 L loH2 [mA]
0 -2 -4 -6 -8 -10
TA=+25[°C]
VoLz [V]
0.3
Vcc=2.51[V]
02 Vcec =3.0[V]
/ Vce =3.5[V]
// Vce = 4.0 [V]
0.1 /
0.0 / loL2 [mA]
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B ORDERING INFORMATION

Part number Package Remarks

144-pin Plastic LQFP
(FPT-144P-M12)

MB90F378PFF-GE1
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B PACKAGE DIMENSION

144-pin plastic LQFP
(FPT-144P-M12)

18.00+0.20(.709+.008)SQ

Note 1) * : These dimensions include resin protrusion.

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.

‘ *16.00 010(.630

+.016
-.004

)sQ

INDEX

O

HH

QRERREKRARRRRRRKLRRAREL

1|(0.18+0.035

=0 B J
L v [ 0.10£0.05

i 0.60£0.15 | (Co0az002)

(.024+.006) (Stand off)

© 2003 FUITSU LIMITED F144024S-¢-3-3

.007+.001

J

=] 0.08(.003) |

+0.20
1.50 -010
( +o08')

.059 -00a

(Mounting height)

IR ARSI

+0.05

® ? o ]

.006 -oo1

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

All Rights Reserved.

The contents of thisdocument are subject to change without notice.
Customers are advised to consult with FUJTSU 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; Fujitsu 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
assumes no liability for any damages whatsoever arising out of
the use of the information.

Any information in this document, including descriptions of
function and schematic diagrams, shall not be construed as license
of the use or exercise of any intellectual property right, such as
patent right or copyright, or any other right of Fujitsu or any third
party or does Fujitsu warrant non-infringement of any third-party’s
intellectual property right or other right by using such information.
Fujitsu 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 generd use, including
without limitation, ordinary industrial use, genera office use,
persona use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangersthat, unless extremely high safety is secured, could
have a serious effect to the public, and could lead directly to death,
persond injury, severe physical damage or other loss (i.e., nuclear
reaction control in nuclear facility, aircraft flight control, air traffic
control, masstransport 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 will not be liable againgt 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 aninherent chance of failure. You
must protect againgt injury, damage or loss from such failures by
incorporating safety design measures into your facility and
equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Law of Japan, the prior
authorization by Japanese government will be required for export
of those products from Japan.
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