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OKI ScmiconNdUCTOTr rrevious version Mor. 199
MSM63182

Operatable at 0.9V and Built-in 512-dot LCD Driver 4-Bit Microcontroller

GENERAL DESCRIPTION

The MSM63182 is a CMOS 4-bit microcontroller to support dot matrix LCDs.

The MSM63182 has an OKI-original nX-4/250 CPU core.

The minimum instruction execution time is 1 ps (@ 2 MHz system clock).

The MSM63182 contains 4K-word program ememory, data memory (256 nibbles x 3.5 banks),
two 4-bit input ports, four 4-bit output ports, three 4-bit input-output ports, LCD drivers for a
maximum of 512 segments, and a buzzer output port.

The CMOS structure has realized a low power consumption.

APPLICATIONS
Games, pagers, data banks, etc.

FEATURES

¢ Rich instruction set
Instructions 1439
Transfer, rotate, increment/decrement, arithmetic operations, comparison, logic operations,
mask operations, bit operations, ROM table reference, external memory transfer, stack
operations, flag operations, branch, conditional branch, call/return, control.

e Rich selection of addressing modes
Indirect addressing of four data memory types, with current bank register, extra bank
register, HL register and XY register.
Data memory bank internal direct addressing mode.

¢ Operating frequency
Two clocks per machine cycle, with most instructions executed in one machine cycle.
Minimum instruction execution time : 61 ps (@ 32.768 kHz system clock)
: 1 ps (@ 2 MHz system clock)

Low-speed clock : 32.768 kHz crystal oscillator

High-speed clock : 2 MHz (Max.) RC or ceramic oscillator selectable
® Program memory space : 4K words

Basic instruction length : 16 bits/1 word
® Data memory space : 256 nibbles x 3.5 banks

(1bank for SFR,1bank for display register, 1.5 banks for data RAM )
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OKI1I Semiconductor MSM63182

¢ External data memory space : 64 Kbytes (expandable)

e Stack area

Call stack : 14 bits x 8 levels
Register stack : 16 bits x 16 levels
* [/O ports : Total 36
Input port : 2 ports x 4 bits
Selectable as input with pull-up resistor/input with pull-down resistor/high-impedance
input
Output port : 4 ports x 4 bits
Selectable as P-channel open drain output/N-channel open drain output/CMOS output
Input-output port : 3 ports x 4 bits
Selectable as input with pull-up resistor/input with pull-down resistor/high-impedance
input

Selectable as P-channel open drain output/N-channel open drain output/CMOS output
Can be interfaced with power supplies of external peripherals

® Buzzer output : One
¢ LCD driver : Total 48
Common driver 116
Segment driver 132
1/1to 1/16 duty : 512 segments (32 x 16) Max.
1/4 or 1/5 bias

Selectable as all-on mode/all-off mode/power down mode/normal display mode,
adjustable contrast

* Reset function
Reset through RESET pin
Power-on reset
Reset to low-speed oscillation halt

* Battery check
Low-voltage supply check

* Backup

Voltage doubler circuit operation (Vppyy level generator)
¢ Counter

Time-base counter : (15-bit) x 1

1Hz, 2 Hz, 4 Hz, 8 Hz, 16 Hz, 32 Hz, 64 Hz, 128 Hz output
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e Interrupt
External interrupt : 2
Internal interrupt  : 6
(watchdog timer x 1, time base x 4, 100 Hz timer x 1)

e Chip size :4.92 x 4.44 (mm?2)

* Supply voltage
With no backup :0.9 V to 2.7 V (Maximum operating frequency 300 kHz)
1.2 V to 2.7 V (Maximum operating frequency 500 kHz)
1.5V to 2.7 V (Maximum operating frequency 1 MHz)
With backup : 1.8 Vto 5.5 V (Maximum operating frequency 500 kHz)
2.2V to 5.5 V (Maximum operating frequency 1 MHz)
2.7V to 5.5 V (Maximum operating frequency 2 MHz)

* Package:
128-pin Plastic QFP (QFP128-P-1420-0.50-K) (Product name : MSM63182-xxxGS-K)
Chip (Product name : MSM63182-xxx)

xxx indicates the code number.

PROGRAM DEVELOPMENT ENVIRONMENT

e Cross assembler: ASM63KN
e Structured assembler: SASM63K
¢ Tool: EASE63180
* Debbuger: SID63K

e Loader: SETICE
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MSM63182

PIN CONFIGURATION (TOP VIEW)

[1261COM16
125 COM15
[T241COM14
1231COM13
[1221C0M12
1211 COM11
[T201COM10
T191COM9
[T181COM8
T171C0M7
1161 COM6
[151COM5
{141COM4
T131COM3
1121C0M2
TI11COM1
101 Vpp)

T09/BDB

[T28INC
TZ7INC

1051 P7.2/A14

T04INC
TO3INC

[1071P7.0/A12
1061 P7.1/A13

T081BD

NC 1]

NC 2]

NC 3]
SEG31 4]
SEG30 5]
SEG29 [}
SEG28 [7]
SEG27 8]
SEG26 (7]
SEG25 (1T}
SEG24 [OT]
SEG23 [12]
SEG22 (13
SEG21 [14]
SEG20 (15}
SEG19 (6]
SEG18 (17}
SEG17 (18]
SEG16 (9]
SEG15 [20]
SEG14 21}
SEG13 [22]
SEG12 23]
SEG11 [24]
SEG10 [25]
SEG9 [26]
SEG8 [27]
SEG7 [28]
SEG6 [29]
SEGS5 [30]
SEG4 [31]
SEG3 [3Z]
SEG2 [33]
SEG1 [34]
SEGO [35]
NC [36]

NC 37}

NC [38]

&

O

[102 NC

[101 NC

[100 NC

[99] P7.3/A15
98] P6.0/A8
971 P6.1/A9
[96] P6.2/A10
951 P6.3/A11
[94] P1.0/INT5
93] P1.1/INT5
[92] P1.2/INTS
971 P1.3/INT5
[90] PA.0/D4
1891 PA.1/D5
881 PA.2/D6
871 PA.3/D7
1861 P9.0/DO
851 P9.1/D1
841 P9.2/D2
[831P9.3/D3
[82] P8.0/RD
(871 P8.1/WE
801 P8.2

| 791 P8.3/INT4
[ 781 P0.0/INTS
[ 771 PO.1/INT5
[ 761 P0.2/INT5
(751 P0.3/INTS
[ 741 P4.0/A0
(731 P4.1/A1
(721 P4.2/A2
711 P4.3/A3
(701 P5.0/A4
(691 P5.1/A5
1681 P5.2/A6
[671NC

(661 NC

1651 NC

NC [39]
NC [40]
Vss [4T]
Vpp1 [(42]
Vpp2 [43]
Vpp3 [(44]
Vpp4 [45]
Vpps [46]
C147]
C2 48]
VppH (49
CB1 [&0]
CB2 1]
Vpp (A2
VppL (53]
0SC1 [»7]
0SCO [55]
RESET [56]
XT1 [&7]
XT0 [78]
TST2 [49]

NC: No-connection pin

128-Pin Plastic QFP

TST1 [&0]
P5.3/A7 (1]
NC [6Z]

NC [63]

NC [64]
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OKI1I Semiconductor MSM63182

PIN DESCRIPTIONS

The basic functions of each pin on the MSM63182 are described in Table 1, and the secondary
functions in Table 2.

Table 1-(a) Pin Descriptions (basic functions)

Function Symbol Pin |Type| Description
Vpp 52 | — | Positive power supply
Vss 41 — | Negative power supply
Vpb1 42
Vpp2 43
Vb3 44 — | LCD bias output
Vbp4 45
Power Vbps 46
supply C1 47 . . S
— | LCD bias output capacitor connection pin
C2 48
Vbl 110 | — | External equipment interface supply (for ports PO to PA)
VpbpL 53 | — | Positive power supply for internal logic (internally generated voltage)
VbpH 49 | — | Step-up voltate supply
CB1 50 | — . ) .
Step-up voltage generation capacitor and connection
CB2 51 | —
XTO 58 | | Low-speed clock oscillator pin:
XT1 57 0 | 32.768 kHz crystal oscillator and capacitor (Cg) connection
Oscillator 0SCo 55 | | High-speed clock oscillator pin:
0SC1 54 0 Connect ceramic 9scillat9r and capacitor (Cr1, Cr2)
or external oscillation resistance (Ros).
Test TSTH 60 | | Test pin:
TST2 59 I Test pin: Pulled down to Vsg internally.

Reset input pin:
When this pin drops from high to low impedance, internal reset
occurs and execution begins from address 0000H.
Pulled down to Vgg internally.

Reset RESET 56 I

BD 108 | O |Buzzer output pin:
BDB 109 | O | Outputin normal or reversed phase.

Buzzer
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MSM63182

Table 1-(b) Pin Descriptions (basic functions)

Function| Symbol Pin |Type Description
P0.0/INT5 78 4-bit input port:
P0.1/INT5 77 | Selectable for pull-up resistor, pull-down resistor or
P0.2/INT5 76 high-impedance input for each bit. External interrupt is allocated
P0.3/INT5 75 as secondary functions.
P1.0/INT5 94 4-bit input port:
P1.1/INT5 93 | Selectable for pull-up resistor, pull-down resistor or
P1.2/INT5 92 high-impedance input for each bit. External interrupt is allocated as
P1.3/INT5 91 secondary functions.
P4.0/A0 74 4-bit output port:
P4.1/A1 73 0 Selectable for P-channel open drain output, N-channel open drain output
Ports P4.2/A2 72 or CMOS output for each bit. External memory access address bus
P4.3/A3 71 allocated as secondary functions.
P5.0/A4 70 4-bit output port:
P5.1/A5 69 0 Selectable for P-channel open drain output, N-channel open drain output
P5.2/A6 68 or CMOS output for each bit. External memory access address bus
P5.3/A7 61 allocated as secondary functions.
P6.0/A8 98 4-bit output port:
P6.1/A9 97 0 Selectable for P-channel open drain output, N-channel open drain output
P6.2/A10 96 or CMOS output for each bit. External memory access address bus
P6.3/A11 95 allocated as secondary functions.
P7.0/A12 107 4-bit output port:
P7.1/A13 106 0 Selectable for P-channel open drain output, N-channel open drain output
P7.2/A14 105 or CMOS output for each bit. External memory access address bus
P7.3/A15 99 allocated as secondary functions.
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MSM63182

Table 1-(c) Pin Descriptions (basic functions)

Function| Symbol Pin |Type Description
__ 4-bit input-output port:
P8.0/RD 82 ) P Putp .
For input mode, selectable for pull-up resistance, pull-down
__ resistance or high-impedance input for each bit.
P8.1/WR 81 .
/0 For output mode, selectable for P-channel open drain output, N-channel
open drain output or CMOS output for each bit.

P8.2 80 L .
External memory access read/write signal and external interrupt
allocated as secondary functions.

P8.3/INT4 79
4-bit input-output port:

PO.ODO | 86 ¢ Input-output p ,
For input mode, selectable for pull-up resistance, pull-down

P9.1/D1 85 resistance or high-impedance input for each bit.

Port ' /o For output mode, selectable for P-channel open drain output, N-channel

open drain output or CMOS output for each bit.

P9.2/D2 84 .
External memory access data bus signal allocated as secondary
functions.

P9.3/D3 83
4-bit input-output port:

PA.0/D4 90 . P putp .
For input mode, selectable for pull-up resistance, pull-down
resistance or high-impedance input for each bit.

PA.1/D5 89 .

/0 For output mode, selectable for P-channel open drain output, N-channel

open drain output or CMOS output for each bit.

PA.2/D6 88 .
External memory accrss data bus signal allocated as secondary
functions.

PA.3/D7 87
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Table 1-(d) Pin Descriptions (basic functions)

Funciton| Symbol Pin |Type Description
COM1 111 LCD common signal output pins
com2 112
COM3 113
COM4 114
COM5 115
COM6 116
Com7 117
COM8 118 0
CoOM9 119
CcomM10 120
ComM11 121
ComM12 122
COM13 123
ComM14 124
COM15 125
COM16 126
SEGO 35 LCD segment signal output pins
SEG1 34
SEG2 33
SEG3 32

LCD SEG4 31
SEGS 30
SEG6 29
SEG7 28
SEG8 27
SEG9 26
SEG10 25
SEG11 24
SEG12 23
SEG13 22 0
SEG14 21
SEG15 20
SEG16 19
SEG17 18
SEG18 17
SEG19 16
SEG20 15
SEG21 14
SEG22 13
SEG23 12
SEG24 11
SEG25 10
SEG26 9
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MSM63182

Table 1-(e) Pin Descriptions (basic functions)

Function

Symbol

Pin

Type

Description

LCD

SEG27

SEG28

SEG29

SEG30

SEG31

A |01 OO || 0o

LCD segment signal output pins
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Table 2-(a) Pin Descriptions (secondary functions)

Function| Symbol Pin |Type Description
P0.0/INT5 78 P0.0 to P0.3, P1.0 to P1.3 secondary functions:
P0.1/INT5 77 External interrupt input pin. Interrupt to level change supported.
P0.2/INT5 76 Each bit may be enabled/disabled with port 0 interrupt enable
External P0.3/INT5 75 | register (POIE) and port 1 interrupt enable register (P1IE).
xtern
. ema P1.0/INT5 94
interrupt
P1.1/INT5 93
P1.2/INT5 92
P1.3/INT5 91
P8.3 secondary function:
P8.3/INT4 79 | . / . .
External interrupt input pin. Interrupt to level change supported.
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Table 2-(b) Pin Descriptions (secondary functions)

Function| Symbol Pin [Type Description

P4.0/A0 74 P4, P5, P6, P7 secondary functions:
P4.1/A1 73 Address bus signals for external memory access
P4.2/A2 72
P4.3/A3 71
P5.0/A4 70
P5.1/A5 69
P5.2/A6 68
P5.3/A7 61
P6.0/A8 98 0
P6.1/A9 97
P6.2/A10 96
P6.3/A11 95
P7.0/A12 107

External
P7.1/A13 106

memory
P7.2/A14 105
P7.3/A15 99
P9.0/D0 86 P9, PA secondary functions:
P9.1/D1 85 Data bus signals for external memory access
P9.2/D2 84
P9.3/D3 83 V0
PA.0/D4 90
PA.1/D5 89
PA.2/D6 88
PA.3/D7 87

P8.0 secondary function:

P8.0/RD 82 0 ) . .
Read signal (negative logic) for external memory access.

P8.1 secondary function:

P8.1/WR 81 0 L . .
Write signal (negative logic) for external memory access.
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MEMORY MAPS
Program memory space

The program memory space is used for program data.

It has a 16-bit data length, allocated from addresses OH to OFDFH. ROM table data, as well as the
program data, can be stored in the program memory space. The program memory space
configuration is indicated in Fig. 3.

OFFFH

OFEOH Test data area 32 words
OFDFH
Program data 4064 words
or
ROM table data
0037H ¢
Interrupt vector area 40 words
0010H l
Instruction 0000H
execution
start 16 bits
address

Fig. 3 Program Memory Space Configuration

Address 0000H is the instruction execution start address used after system reset. The interrupt
area from 0010H to 0037H includes the interrupt processing routine start address when an send
interrupt is generated.

ROM table data is transferred to data memory by the ROM table reference instruction. The 32
words from OFEOH to OFFFH are a test data area and cannot be used as a program memory area.
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Data memory space

As indicated in Fig. 4, the data memory consists of 3.5 banks, with each bank unit having 256
nibbles in size. Bank 0 is assigned to SFR space, bank 1 is assigned to LCD display registers, and
banks 2 to 3.5 (384 nibbles) are assigned to data RAM.

OFFFH 1FFH
BANK15
OFOOH
OEFFH
BANK14
0EQOH
0DFFH 17FH
0DOOH BANK13 LCD display registers
OCFFH .
BANK12 (128 nibbles)
0COOH 100H
0BFFH
BANK11 OFFH MIEF
0BOOH EBR
OAFFH OFEH
BANK10 CBR
0@&2H OFDH :
BANK9 OFCH
900H OFBH L
8FFH X
BANKS OFAH
800H
7FFH OF9H Y
BANK7
700H OF8H
BFFH OF7H 5P
BANK6 -
6%2E OF6H
5
BANK5 OF5H RA3
500H
4FFH OF4H RA2
BANK4 RA1
400H OF3H ™
it BANK3 0F2H
300H [} OF1H
2FFH Data RAM area
BANK2 (384 nibbles)
200H
1FFH
BANKA Other SFR area
100H
OFFH
BANKO SFR area (256 nibbles)
000H i 000H
4 bits 4 bits

(Note) I:I indicates an unused area.
Fig. 4 Data Memory Space Configuration
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External memory space

The external memory space has an 8-bit data length, allocated from address 0 to address OFFFFH.

It is configured as indicated in Fig. 5.

OFFFFH

Data

0000H

65,

536 Bytes

8 bits

Fig. 5 External Memory Space Configuration
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ABSOLUTE MAXIMUM RATINGS (when power supply is backed up or not)

(Vss=0V)
Parameter Symbol Condition Rating Unit

Supply Voltage 1 Vb1 Ta=25°C -0.3t0+1.6 v
Supply Voltage 2 Vbbp2 Ta=25°C -0.31t0+2.9 v
Supply Voltage 3 Vb3 Ta=25°C -0.3t0 +4.2 \
Supply Voltage 4 Vbba Ta=25°C -0.3t0+5.5 v
Supply Voltage 5 Vipps Ta=25°C -0.310 +6.8 v
When backed up, Ta = 25°C —0.310 +3.0 v

Supply Voltage 6 Vpp
When not backed up, Ta=25°C | —-0.310 +6.0 \
Supply Voltage 7 Vppi Ta=25°C -0.310 +6.0 v
Supply Voltage 8 VppH Ta=25°C -0.310 +6.0 Y
Supply Voltage 9 VppL Ta=25°C -0.310 +6.0 v
Input Voltage 1 Vind Vpp Input, Ta=25°C -0.3to Vpp+0.3| V
Input Voltage 2 Vine Vppi Input, Ta=25°C -0.3to Vpp+0.3] V
Output Voltage 1 Vouti Vpp1 Output, Ta=25°C -0.3to Vpp1+0.3| V
Output Voltage 2 Vout? Vppz Output, Ta=25°C —0.3t0 Vppp+0.3] V
Output Voltage 3 Vouts Vpps Output, Ta=25°C -0.3to Vpp3+0.3] V
Output Voltage 4 Vouta Vpp4 Output, Ta=25°C -0.3t0 Vppg+0.3| V
Output Voltage 5 Vouts Vpps Output, Ta=25°C -0.3t0o Vpp5+0.3] V
Output Voltage 6 Voute Vpp Output, Ta=25°C —0.3t0 Vpp+0.3| V
Output Voltage 7 Vour? Vppi Output, Ta=25°C -0.3to Vppi+0.3] V
Output Voltage 8 Vouts Vppy Output, Ta=25°C -0.3t0 Vppu+0.3 V
Storage Temperature Tstg — -5510 +125 °C
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MSM63182

RECOMMENDED OPERATING CONDITIONS (when power supply is backed up)

Parameter Symbol Condition Range Unit
Operating Temperature Top — —20to +70 °C
Vop — 09t02.7 v
Operating Voltage
Vo — 0.9t05.5 v
Crystal OSC Frequency fxr — 301to0 35 kHz
Vpp=0.9t0 2.7V 300k max.
Ceramic Oscillation Frequency fom Vpp=1.2t02.7V 500k max. Hz
Vpp=1.5t02.7V 1M max.
Vpp=0.9to 2.7V 200 to 300
RC Oscillator External Resistance Ros Vpp=1.2t02.7V 100 to 300 kQ
Vpp=1.5t02.7V 50 to 300

RECOMMENDED OPERATING CONDITIONS (when power supply is backed up)

Parameter Symbol Condition Range Unit
Operating Temperature Top — -201to0 +70 °C
. Vbp — 1.8t05.5 v
Operating Voltage Voo, — 181055 v
Crystal OSC Frequency fxt — 30to0 35 kHz
Vpp=1.8t0 5.5V 500k max.
Ceramic Oscillation Frequency fom Vpp=2.2t0 5.5V 1M max. Hz
Vpp=2.7t0 5.5V 2M max.
Vpp=1.8t0 5.5V 100 to 300
RC Oscillator External Resistance Ros Vpp=2.21035.5V 50 to 300 kQ
Vpp=2.7t05.5V 30 to 300
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ELECTRICAL CHARACTERISTICS

DC Characteristics (when power supply is backed up or not)

(Vpp=Vpp1=3.0V, Vgg=0 V, Ta=-20 to +70°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. Typ. Max. |Unit suring
Circuit
Vpp1 Voltage Vb1 — Typ.—0.2/ 1/2*Vpp2 | Typ.+0.2| V
Vpp2 Voltage Vpp2 — Vr-0.2 Vr Vr+0.2 | V
Vpp3 Voltage Vpp3 — Typ.—0.3| 3/2*Vpp2 | Typ.+0.3| V
Vipp4 Voltage Vpp4 — Typ.—0.4| 2*Vppy |Typ.+0.4| V
Vpps Voltage Vops — Typ.—0.5/5/2*Vpp2 | Typ.+0.5| V
Vpp=1.5V
High-speed clock oscillaiton stops| 2.8 — 3.0 \
Ch, Cb12=1uF
Vppy Voltage
ith back VpoH Vpp=1.5V
(with back up) High-speed clock oscillation 20 o 97 v
Ceramic oscillation, 1 MHz :
Ch, Cb12=1uF
High-speed clock oscillaiton stops| 1.0 1.5 2.0 v
VppL Voltage VooL [T, — 1
High-speed clock oscillation| 1.8 — 5.5 v
XTOSC Oscillation Start Voltage| Vsra | OSclldionstrtsinG 1o 111y
seconds.
With back up 0.85 — — v
XTOSC Oscillation Hold Voltage| V
ge| Vhowo With no back up 17 | — | — v
XTOSC Stop Detect Time TsToP — 0.1 — 1000 | ms
XTOSC External Capacitance Cg — 10 — 30 pF
XTOSC Internal Capacitance Cp — 12 15 20 pF
Ceramic Oscillation External Ceramic oscillation
Capacitance CLo, 1 1 MHz, 2 MHz T 30 T pF
RCOSC Internal Capacitance Cos — 8 12 16 pF
Vop=1.5V 0 — 04 v
POR Voltage V
g POR1 — 0 _ 0.7 v
Non-POR Voltage v Yop=15V 1.2 — 15 |V
g POR2 — 20 _ 30 v

Notes: 1. "Vr"changesintherangefrom1.8Vto2.4V according to the value of Display Contrast
Transistor (DSPCNT).
2. "XTOSC" indicates a 32.768 kHz crystal oscillation circuit.
3. Tstop indicates that the system is reset if XTOSC is inoperative over the value of

Tstop-
4. "POR" denotes Power ON Reset.

5. "Vpori" indicates that POR occurs when Vpp falls from 3.0 V (1.5 V) to Vpory and
again rises up to 3.0 V (1.5 V).

6. Vporo indicates that POR does not occur when Vpp falls from 3.0 V (1.5 V) to Vporo
and again rises up to 3.0 V (1.5 V).
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DC Characteristics (when power supply is backed up)

(Vpp=Vpp1=1.5V, Vgg=0V, Ta=-20 to +70°C unless otherwise specified) (179

Mea-
Parameter Symbol Condition Min. Typ. Max. |Unit suring
Circuit

CPU is in HALT state.
Current Consumpiton 1 Ipp1 |(High-speed clock oscillation] — 6 35 HA
stops)

CPU is in HALT state.
Current Consumption 2 Ipp2 LCD(I;siér; l:r%\:qvﬁgr?r;?/viToTkOde. — 4.6 30 uA

oscillation stops)

CPU is in operating state. y
Current Consumpiton 3 Ippz  |(High-speed clock oscillation] — 17.0 40 uA
stops)

CPU is in operating at

Current Consumpiton 4 Iopa high-speed oscillaiton — 550 700 | pA
(RC oscillation, Ros=51 kQ)

CPU is in operating at
Current Consumpiton 5 Ipps high-speed oscillaiton — 600 700 uA
(Ceramic oscillation 1 MHz)
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DC Characteristics (when power supply is backed up)

(Vpp=Vppi=Vppr=1.5V, Vss=0V, Vpp1=1.1V, Vppp=2.2V,Vpp3=3.3V, Vpps=4.4V, Vpp5=5.5
V, Vppyu=3 V, Ta=-20 to +70°C unless otherwise specified)

(2/3)
Mea-
Parameter Symbol Condition Min. Typ. | Max. |Unit|suring
Circuit
Ol:’LIA;[POu%OCIL%EII:%nt 1 loH1 Vou1=Vpp-0.5V -2.0 -1.2 -0.4 mA
EPS,O to P5,3E loL1 Vor1=0.5V 0.4 1.2 2.0 mA
P6.0 tO P6.3 lonts | Vppi=d V, Von1s=Vppi—0.5 V -8 -4 -2 mA
(PR 10 PAS) ous | Voo5V.Vos05V | 2 | 4 | & | ma
Output Current 2 loH2 Voue=Vpp-0.7 V -2.5 -1.3 -05 | mA
(BD, BDB) loL2 Vore=0.7 V 0.5 1.3 2.5 mA
Output Current 3 lons | Vpp3=Vpps—0.2 V(Vpps level) — — —4 uA
Eggﬁ/ﬂ t?oScEgn%)s) lokvia | VOHM3=Vppa+0.2 V(Vopa level)| 4 — | — | A
loHmas | VOHM3S=Vpps-0.2 V(Vpps level) |  — — —4 uA
lomuz | VOMH3=Vpps+0.2 V(VDDg Ievel) 4 — — MA
lomuas [VOMH3S=Vpp3-0.2 V(Vpps level) — — —4 uA 2
lomes | VOML3=Vppo+0.2 V(VD[)Q Ievel) 4 — — MA
lomLas | VOML3S=Vppa-0.2 V(Vpp2 level)| — — —4 uA
loums | VOLM3=Vpp1+0.2 V(VD[)1 Ievel) 4 — — MA
loumas | VOLM3S=Vpp1-0.2 V(Vpp1 level)| — — —4 uA
loLs VoL3=Vss+0.2 V(Vss level) 4 — — UA
Output Current 4 lonar | Vonar=Vopr-0.5 V(RC osc mode) | —2.5 -15 -0.75 | mA
(0SC1) loir | Vousr=0.5V(RC osc mode) | 075 | 15 | 25 | mA
lonac | Vorac=Ypor—0.5 V(Ceramic osc mode)| —200 -100 -50 UA
loLac | Vorac=0.5 V(Ceramic osc mode)| 50 100 200 uA
Output Leakage
§P4.0 to P4.3T looH Vor=Vooi — — 0.3 pA
P5.0 to P5.3
P6.0 to P6.3
(PAO to PA3) looL Vou=Vss Rt e i
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DC Characteristics (when power supply is backed up)

(Vpp=Vppi=Vppr=1.5V, Vss=0V, Vpp1=1.1V, Vppp=2.2V,Vpp3=3.3V, Vpps=4.4V, Vpp5=5.5
V, Vppyu=3 V, Ta=-20 to +70°C unless otherwise specified)

(3/3)
Mea-
Parameter Symbol Condition Min. Typ. Max. |Unit|suring
Circuit
Input Gurrent 1 l1H1 ViH1=Vppi(pulldown) 2 10 30 uA
1013 I Vi=Vss(pullp) | =30 | 10 | -2 | pA
(P8.0-P8.3) s | Vit=Vppi=5 V(pulldown) | 70 250 | 600 | pA
(P9.0-1P9.3) litis | Viei=0V, Vppi=5 V(pullup) | -600 —250 70 uA
(PA.O;PA.3) H1iz | Vin1=Vppi(High impedance) 0 — 1 uA
iz | Vies=Vss(high impedance) -1 — 0 uA
Input Current 2 liL2 ViLo=Vss(pullup) —200 | -110 | -30 | pA
(0SC0) lor | ViH2=VpoH(RC oscillation) | 0 — 1 | pA ’
liLor Vi12=Vss(RC oscillation) -1 — 0 uA
lihec | ViHe=Vppr(Ceramic oscillation) | 0.1 0.5 1.0 uA
liog | ViLo=Vss(Ceramic oscillation) -1 -0.5 -0.1 uA
Input Current 3 liH3 ViH3=Vpp 10 50 80 uA
(RESET) s ViL3=Vss -1 — 0 HA
Input Current 4 l1H4 ViH4=Vpp 50 150 300 uA
(TSTH, T8T2) L4 ViLa=Vss -1 — 0 HA
IB%%X%EQB 1 ViH1 — 1.2 — 15 v
P1.0-P1.3 ViL1 — 0 — 0.3 v
ESSES% Vints Vppi=5 V 4 — 5 Vv
(PA.0-PA3) ViLis Vppi=5 V 0 — 1 v
Input Voltage 2 ViH2 — 2.4 — 3.0 v
(0SC0) Vi — 0 — o6 | v
Input Voltage 3 Ving — 1.35 — 1.5 v 4
(RESET, TST1, TST2) Viis — 0 — 0.15 v
S ESg Vi1 AVTH — 005 | 01 | 03 |V
P1.0-P1.3
P8.0-P83
(PA.O-:PA.S) AVT1S Vppi=5 V 0.25 1.0 1.5 v
e s e IR L
Input Pin Capacitance
P0.0-P0.3
P1.0-P1.3
35H: N R
(PA.0-PA3)
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Measuring circuit 1
I CB1 Cg
Cpi2 == XT0
L emo I: T
T C1 1T
(P— XT1
[ Cc2
@®o——08sC0
1
@o0——0SCT
Vss Voo Voor Voot Vop2  Vops  Vopsa  Vops Voo Vpoo

Ca, Cb, Gc, Gq, Ce, Gy, C12 :0.1 puF

Cb12, Cn

Co

Cuo

Cui

Ceramic Oscillator

A uF

15 pF

:30 pF

:30 pF

:CSB1000J (1 MHz)
(Murata-make)

Ceramic Oscillation

®
CLo = Geramic Oscillator
@)
Cu1
777
Measuring circuit 2
*3
Vigo—»
! — °
! INPUT OUTPUT |
Vi o—» ‘
Vss Voo Vooi Vopt Vop2 Vobs Vopsa Vops Vooe Vooo

R e A e A

D G G (D W

*2 Input logic to determine a specified state.
*3 To be repeated for the specified output pin.
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Measuring circuit 3

*4

INPUT OUTPUT

Vss Voo Vooi Voot Voo2 Voos Vopsa Vops Voow Vool

I T T 1T T 1T 11
A D G D G B G G

Measuring circuit 4

V|HO—> ——=o°
—o Waveform
! Probing
*4 3
INPUT OUTPUT
L
ViLo—»
Vss Voo Voor Vopr Vo2 Vops Voposa Vops Vopu Voou

N A R e N R A
A N N D W B

*4 To be repeated for the specified input pin.
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DC Characteristics (when power supply is not backed up)

(Vbp=Vpp1=Vppu=3 V, Vss=0 V, Ta=-20 to +70°C unless otherwise specified)
(173)
Mea-

Parameter Symbol Condition Min. Typ. Max. |Unit suring
Circuit

CPU in HALT state
Current Consumpiton 1 Ipp1  |(High-speed clock oscillation| — 2.7 18 UA
stops)

CPU in HALT state
. LCD in Power Down mode
Current Consumption 2 Ibp2 (High-speed clock — 2.0 15 UA
oscillation stops)
CPU in operating state
Current Consumpiton 3 lops  |(High-speed clock oscillation] — 8.0 20 uA
stops)

CPU in operaton state at
Current Consumpiton 4 Iop4 high-speed oscillation — 380 500 | pA
(RC oscillation, Ros=51 k<)
CPU in operation state at

Current Consumpiton 5 IoDs high-speed oscillation — 700 800 | pA
(Ceramic oscillation 2 MHz)
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MSM63182

DC Characteristics (when power supply is not backed up)

(Vpp=Vppr=Vppu=3V, Vss=0V, Vpp1=1.1V, Vppy=2.2V, Vpp3=3.3 V, Vpps=4.4 V, Vpp5=5.5
V, Ta=-20 to +70°C unless otherwise specified)

(2/3)

Mea-

Parameter Symbol Condition Min. Typ. Max. |Unit|suring

Circuit
OPUA{POUEOCBE{.%M 1 loH1 Vou1=Vpp—0.5V -5.0 -3.0 -1.0 | mA
§P5_0 to PS,SE loLd VorL1=0.5V 1.0 3.0 5.0 mA
P6.0 TO P6.3 lon1s | Vppoi=d Vv, Vois=Vopi—0.5 V -8 -4 -2 mA
(PAD 1 PAS) ot | Voor5V,Vois=05V | 2 | 4 | 8 | mA
Output Current 2 lon2 Voho=Vpp-0.7 V -6 -4 -2 mA
(BD, BDB) loL2 Voro=0.7V 2 4 6 mA
Output Current 3 lons | Vppa=Vpps—0.2 V(Vpps level) — — —4 UA
Eggﬁ,ﬂ t? oSCEOGI\?Il )6) lonms | Vorms=Yops+0.2 V(Vops level) | 4 — — | MA
lonmss | Voumss=Vons—0.2 V(Vpps level) | — — -4 | uA
lomns | Vomns=Yop3+0.2 V(Vops level) | 4 — — | MA

lomnss | Vommss=Vops—0.2 V(Vpps level) |  — — 4 | pA| 2
lomLs | Vomis=Vop2+0.2 V(Vppa level) 4 — — | MA
lomLss | Vomiss=Vopz—0.2 V(Vop level) | — — -4 | WA
lotms | Voums=Vop1+0.2 V(Vpp1 level) | 4 — — | uA
lotmss | Voumss=Vopt=0.2 V(Vppi level) | — — -4 | WA
loLs Vor3=Vss+0.2 V(Vss level) 4 — — uA
Output Current 4 lonar | Vonar=Vppr-0.5 V(RC osc mode) | —2.5 -15 -0.75 | mA
(0sC1) loir | Vousr=0.5V(RC osc mode) | 075 | 15 | 25 | mA
lonac | Vonac=Vppy-0.5 V(Ceramic osc mode)| —240 -120 —60 UA
loLac | Vorac=0.5 V(Ceramic osc mode)| 60 120 240 uA
?PUJPOUEOLI%%%T(% looH Von=Vppi — — 0.3 pA
P5.0 to P5.3
P6.0 to P.3

(PAQ o PA3) loot Vou=Vss 03 = — M
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OKI Semiconductor MSM63182

DC Characteristics (when power supply is not backed up)

(Vpp=Vpopr=Vopu=3V, Vss=0V, Vpp1=1.1V, Vpp=2.2V, Vpp3=3.3 V, Vpps=4.4 V, Vpps=5.5
V, Ta=-20 to +70°C unless otherwise specified)

(3/3)
Mea-
Parameter Symbol Condition Min. Typ. Max. |Unit|suring
Circuit
| Vin=V lldown 30 90 180 A
Input Current 1 IH1 iH1=Vppi(pulldown) 1
(P0.0 to P0.3) liL1 ViL1=Vss(pullup) -180 -90 =30 HA
(P1.0 o P1.3) lis | Vini=Vopoi=5 V(puldown) | 70 250 | 600 | pA
(P8.0 o P8.3) . . - - -
(P9.0 10 P93) I||L1s \>/IL1—3 v, \;?DL—? V(D:”UD) 6000 250 :0 Mﬁ
! = mpedance —
(PA0 to PA3) 1z | Vint=Vooi( .|g .I p ) 1
iz | Vies=Vss(high impedance) -1 — 0 HA
Input Current 2 liLo V2=Vss(pullup) -200 -110 =30 uA 3
(0SC0) ez | ViHe=Vppr(RC oscillation) 0 — 1 HA
liLoz V2=Vss(RC oscillation) -1 — 0 uA
liac | ViHe=Vppr(Ceramic oscillation) | 0.75 15 3 HA
o | Vie=Vss(Ceramic oscillation) -3 -15 -0.75 | pA
Input Current 3 liH3 ViH3=Vbp 150 350 600 HA
(RESET) liLs ViL3=Vss -1 — 0 A
Input Current 4 l1H4 ViHa=VDD 0.5 1.0 1.5 mA
(TST1,TST2) liL4 ViL4=Vss -1 — 0 JuA
Input Voltage 1 vV — 2.4 — v
P00 to P03 i
Ilgég %0 Eég Vi — 0 — 0.6 v
.0 to P8.
P9.0 to P93 Vikts Vppi=5 V 4 — 5 v
(PA.0to PA.3) ViLis Vppi=5 V 0 — 1 Vv
Input Voltage 2 ViH2 — 24 — 3.0 v
(0SC0) Via _ o | — |06 |V
Input Voltage 3 Vins — 2.4 — 3.0 v 4
(RESET, TST1, TST2) ViLs _ 0 — 0.6 v
Ak AVTH — 02 | 05 | 1 | v
P1.0to P1.3
P8.0 to P83
(PA.O‘tO PA.3) AVT1S Vppi=5 V 0.25 1.0 1.5 V
Hysteresis Width 2
(RESET, TST1, TST?) AVT2 — 0.2 0.5 1.0 vV
Input Pin Capacitance
P0.0 to PO.
P1.0to P1.3
P8.0 to P83 Cin _ N 5 | pF | 1
P9.0to P9.3
(PA.0 to PA.3)

26/33



OKI Semiconductor MSM63182

Measuring circuit 1

(Open) | CB1 Co
XT0 T{E
(Open) | CB2 ——
[ C1 T
Cip — XT1
[ c2
Ho——0SC0
*q
@o———0sCH1
Vss  Vop Voo Voot Vope  Vops  Vopa  Vpps VqDH Voo,

Ga, Cb, Gc, Gg, Ge, Gy, G12:0.1 uF *1 RC Oscillation

Cg 15 pF

Clo 30 pF ®
(VR :30 pF Ros

Ceramic Oscillator :CSA2.00MG (2 MHz) @

(Murata-make)
Ceramic Oscillation

CLO = Ceramlc Oscillator

Measuring circuit 2

*3
Vigo—»
: 0
2| | ®
© | INPUT OUTPUT| |
! S |
Vi o—»
Vss VE)D V[‘)DI VD‘D1 VD‘DZ VD‘DS VD‘D4 VD‘DS VD‘DH VoL
ITTTTTITIT 1

*2 Input logic to determine a specified state.
*3 To be repeated for the specified output pin.
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Measuring circuit 3
*4
I
— °
A 1
@ INPUT OUTPUT
1 !
Vss VED Voo VD‘D1 VD‘D2 VD‘D3 Vbp4 VD‘DS VpoH Vool

]

< 1 L L L L L
S D W S B |
Measuring circuit 4
V|HO—>
| |
.| INPUT OUTPUT
ViLo—>» |

Vss Voo Voor Voot Vooe Vops Voos Vops Voo Voou

o

I o Waveform

——o

It
L L L L

O

[
L

!

€L

!

[
L

!

]

*4 To be repeated for the specified input pin.

Probing
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AC Characteristics (data transfer from/to external memory)
(Vpp=0.9to 5.5V, Vgs=0V, Vppi=5 V, Ta=-20 to +70°C)
(1) Reading from external memory

(a) When the CPU operates at 32.768 kHz

Parameter Symbol Condition Min. Typ. Max. |Unit
Read Cycle Time tre — — 61 — us
RD Output Delay Time toe — — — 5 us
Output Enable Time toHA — — — 5 us
External Memory Output oo . . . 5 us
Delay Time

(b) When the CPU operates at 2 MHz (Vpp=Vppp=2.7 to 5.5 V).

Parameter Symbol Condition Min. Typ. Max. |Unit
Read Cycle Time trRe — 1 — — us
RD Output Delay Time toe — — — 100 us
Output Enable Time toHA — — — 100 us
External Memory Output
1! — — — 150 S
Delay Time DO H

MOVXB obj, xadr 16

< »
Il »

MOVXB obj, [RA] |
<+-—— >

S1 S2 S1 S2 S1 S2

System clock

P7 to P4 3 | Vop
(A15 to AD) Port setup value ‘ éﬂtdprgtss >< Port setup value ;.
P80 N | oo
" ANy
foE—»—e— > fona
PA, P9 o y
(D7 to DO) Port setup value >—< Input data>—< \';'gl[}esetul) V;’;"

("H" level=4 V, "L" level=1 V)
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(2) Writing to external memory

(a) When the CPU operates at 32.768 kHz

Parameter Symbol Condition Min. Typ. Max. |Unit
Write Cycle Time twe — — 61 — us
Address Setup Time tas — — 30.5 — us
Write Time tw — — 15.3 — us
Write Recovery Time twr — — 15.3 — us
Data Setup Time tps — — 45.8 — us
Data Hold Time tbH — — 15.3 — us

(b) When the CPU operates at 2 MHz (Vpp=Vppp=2.7 to 5.5 V).

Parameter Symbol Condition Min. Typ. Max. |Unit
Write Cycle Time twe — 1 — — us
Address Setup Time tas — 0.4 — — us
Write Time tw — 0.2 — — us
Write Recovery Time twr — 0.2 — — us
Data Setup Time tps — 0.7 — — us
Data Hold Time tDH — 0.2 — — us

MQVXB [RA], obj, or MOVXB xadr 16, obj

»
>

A

S1 S2 S1 S2 S1 S2

System clock

-« we
P70 P4 / Address \ Vop|
(A15 0 AQ) Port setup value \__output A Portsetupvalue o
PA, P9 ; 3 Output ; 3 Vppi
(D7 to DO) Port setup value A\_data i>:<Port setup value
105 ity
o — a Vop|
(WR) . | Vss
I e
tas  tw

("H"level=4 V, "L" level=1 V)
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APPLICATION CIRCUITS

*RC oscillation is selected as high-speed
oscillation.

LCD *Ports are powered from external RAM
power source.
ﬁ F *Cv is an IC power supply bypass capacitor.
39,768 kHz XTAL COM1to16 SEGOto 31
L XT0 0SCo
CGJf (] % Ros
ch 1 XT1 0SC1
T 15 v, | Voo
¢ | Vop
. ]
o OB P3.3
C|Cb12— CB2 P3.2
a4 )
e
+—=—| Voos Pe-3 SW Matrix
% 1 Voo E%?) /(8><8)
Cc :
) Ch ‘ Vbog P1.3 D e e e
Tl e . s
e Vopi Eég — 1
e O — i
\LL—CQ P0.0 B S e e O N O J
O O— RESET
—| TST1
—1 TST2 Voo
B
uzzer 80
g{ I Vpp
BDB P4 to P7 A15100
External 50V
Vss P9to PA D7 to 0 Memory | —L—
P8.0 R_—D (64Kx8hits) T
P8.1 WR Vs

Application Circuit Example with Power Supply Backup
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MSM63182

eCeramic oscillation is selected as high-speed
oscillation.

LCD *Ports, external RAM, and IC share their
power supply.
ﬁ P Cv is an IC power supply bypass capacitor.
Cuo
32 768 kHz XTAL COM1to16  SEGO to 31
Ji T XTO 0scof— ¢
Ceramic
Cg— g Q oscillaitor
Voo X7 0SC1 [————
- VboH Cu —
) 3.0V‘
—1 | Voo
T o | —| OB P3.3
— CB2 P3.2
Cl
e | 5
e .
1 od | Voos re3 SW Matrix
'04{ | Vb4 Egg) (8x8)
s C; | Vpp3 P1.3 P R e AT
SR 2 |
2 | VD1 P1.0 - j
P0.3 R ‘
C12—— g S 5
e PO.0 [
O O— RESET
— TSTH
—1 TST2 <
Buzzer Voo Vop
BD
O
% T Vop
BDB P4 to P7 A15t00
External
Vss PO9toPAf _ JD7to 0 Memory
P8.0 RD (64Kx8hits)
P8.1 WR Vs

Application Circuit Example with No Power Supply Backup
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OKI Semiconductor MSM63182
PACKAGE DIMENSIONS
(Unit : mm)
QFP128-P-1420-0.50-K |
22.0: 0.2
20.0+ 0.15
AAAARAARAAARARAARAAARAAAARARARARRAAAARAR
=] =
= O g ¢
== == =
oo = = 0
b = = S
old = =
s|5| 8 =
@&/ 1 =
LR R R LR EEEEEREEEELL
INDEX MARK @
Mirror finish o 75 7yp. 0.22 1537 (B0 10®)
0.17+ 0.05
[/7]0.10 SEATING PLANE
. 1.0+ 0.2
X
=9
Q|
ay YLl yo~o°
8l || o
? S 0.5+ 0.2
© 0.59TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 119 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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