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OKI ScmicoNAUCTOTr  rrevions vercion: Mo 1096
MSM64162

4-Bit Microcontroller with Built-in RC Oscillation Type A/D Converter and LCD Driver

GENERAL DESCRIPTION

The MSM64162 is a low power 4-bit microcontroller that employs Oki's original CPU core nX-
4/20.

The MS5M64162 has 2-channel RC oscillation type A/D converter, LCD driver for up to 80
segments, and buzzer output port. It is best suited for applications such as low power, high
precision thermometers and hygrometers.

FEATURES

¢ Operating range
Operating frequencies
Operating voltage

Operating temperature

* Memory space
Internal program memory
Internal data memory

¢ Minimum instruction execution time

® RC oscillation type A/D converter
e LCD driver
(1) At 1/4 duty and 1/3 bias
(2) At 1/3 duty and 1/3 bias
(3) At 1/2 duty and 1/2 bias
® Buzzer driver
e Capture circuit
* Watchdog timer
¢ Clock

CPU clock
Time base clock
® Power supply voltage
* /O port
Input-output port
Input port
Output port

¢ Interrupt sources
External interrupt
Internal interrupt

® Battery check circuit

SUNSTAR

32.768 kHz, 400 kHz

1.25t0 1.7 V (1.5 V spec.)

2.0t0 3.5V (3 V spec.)
22t03.5V (3 Vspec, 1/2 duty)
—40 to +85°C

2016 bytes

128 nibbles

7.5 us @ 400 kHz

91.6 us @ 32.768 kHz

2 channels

24 outputs; duty ratio switchable by software
80 segments (max)

63 segments (max)

44 segments (max)

1 output (4 output modes selectable)
2 channels

32.768 kHz crystal oscillator and 400 kHz RC
oscillator (with an external resistor)

32.768 kHz /400 kHz (switchable by software)
32.768 kHz

1.5 V/3 V (selectable by mask option)

2 ports X 4 bits

1 port x 4 bits

1 port x 4 bits

(8 out of the 24 LCD driver outputs can be used
as output-only ports by mask option.)

2 sources
7 sources
1 (incorporated into the input-only port)

http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss200163.com

1/39



SUNSTAR http://www.sunstare.com/ TEL: 0755-83376282 FAX:0755-83376182 E-MAIL:szss200163.com
OKI Semiconductor MSM64162

* Package options:
64-pin plastic QFP (QFP64-P-1420-1.00-BK) : (Product name : MSM64162-xxxGS-BK)
80-pin plastic QFP (QFP80-P-1420-0.80-BK) : (Product name : MSM64162-xxxGS-BK-F)

Chip : (Product name : MSM64162-xxx)
xxx indicates a code number.
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OKI Semiconductor MSM64162
BLOCK DIAGRAM
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PIN CONFIGURATION (TOP VIEW)

(641 C2

(631 C1

[62] Vss3
[611 Vss.
[60] Vsso
[597 Vss;
581 P1.3
571 P1.2
561 P1.1
(551 P1.0
541 BD

531 P3.3
521 P3.2

L0 1] @ 511 P3.1
L1 2] (501 P3.0
L2 3] [49] P2.3
L3 4] (481 P2.2
L4 2] 471 P2.1
L5 (6] 1461 P2.0
L6 ] (451 RT1
L7 (8] 441 RS1
L8 (O] (437 CSH1
L9 (0] (427 IN1
L10 (A1 (417 INO
L11 2] 401 CSO
L12 (3] 1391 RSO
L13 4] 1381 CRTO
L14 O8] 1371 RTO
L15 6] 1361 P0.3
L16/P5.0 (A7 351 P0.2
L17/P5.1 18] 1347 P0.1
L18/P5.2 (19 1331 P0.0
NI I el 8§|§E|.:|E
$EE55887 Eﬂﬂ
A B B
64-Pin Plastic QFP
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PIN CONFIGURATION (TOP VIEW) (continued)

o A - O
i - &8 _ g8
Fdoe.csefiegsecs
JEEENERERENEERAEEE
TST?2 (1] 164] L19/P5.3
P0.0 [2] 163] L18/P5.2
P0.1 3] 162] L17/P5.1
P0.2 4] 1671 L16/P5.0
P0.3 [5] 160] L15
RTO [6 53] (NC)
(NC) ] 58] L14
CRTO 8] 57] L13
RSO 9] 156] L12
€S0 [0 155] L11
INO [11] 154] L10
INY (12 53] (NC)
CS1 3] 152] L9
(NC) (12l 51 L8
RS1 [15] 150] L7
RT1 (16| 149] L6
P2.0 (7] 148] L5
P2.1 [18] 147] L4
P2.2 [19] 146] L3
P2.3 [20] 145] 1.2
P3.0 [27] 144] L1
(NC) 22 73] L0
P3.1 [23] 142] C2
(NC) [24] 147] C1
EEEEREEEEEEEEEEEE
N OOTATT SN 535 a2 &
PR EZrZEr 2Ly

80-Pin Plastic QFP

Notes: 1. Pins marked as (NC) are no-connection pins which are left open.
2. Vpp should be supplied from pin 74. Pin 32 is internally connected to Vpp.
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PAD CONFIGURATION

Pad Layout
5049 48 47 4645444342 414039 38 37 36 35 34 33

51 32
52
53 31
30
54 29
55 08
56 27
57 26
59 24
60 23
61 . 22
62 o oz . 1 21
64 | o.M - 20
ac ' i J 19 y
123 45678910111213 1415 16 17 18 X
Chip Size :4.69 mm x 4.41 mm
Chip Thickness : 350 um (typ.)
Coordinate Origin : Chip center
Pad Hole Size 2110 um x 110 um
Pad Size : 130 um x 130 pm
Minimum Pad Pitch : 180 um
Note: The chip substrate voltage is Vpp.
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Pad Coordinates

Pad No. Pad Name X (um) Y (um) Pad No. Pad Name X (um) Y (um)

1 LO -2168 -2042 33 P0.0 2168 2042
2 L1 -1918 —2042 34 PO.1 1899 2042
3 L2 -1669 -2042 35 P0.2 1628 2042
4 L3 -1426 —-2042 36 P0.3 1364 2042
5 L4 -1170 —-2042 37 RTO 1100 2042
6 L5 -934 —-2042 38 CRTO 829 2042
7 L6 =727 —2042 39 RSO 565 2042
8 L7 -519 -2042 40 CS0 349 2042
9 L8 -312 -2042 41 INO 141 2042
10 L9 -104 -2042 42 IN1 —67 2042
11 L10 104 -2042 43 CSt 274 2042
12 L11 31 —2042 44 RS1 -482 2042
13 L12 527 —2042 45 RT1 -689 2042
14 L13 791 —2042 46 P2.0 -911 2042
15 L14 1062 —2042 47 P2.1 -1160 2042
16 L15 1340 —2042 48 P2.2 -1416 2042
17 L16/P5.0 1618 —2042 49 P2.3 -1666 2042
18 L17/P5.1 1897 —2042 50 P3.0 -1916 2042
19 L18/P5.2 2168 —2042 51 P3.1 -2168 1829
20 L19/P5.3 2168 -1714 92 P3.2 -2168 1563
21 L20/P6.0 2168 -1424 93 P3.3 -2168 1382
22 L21/P6.1 2168 -1134 54 BD -2168 1017
23 L22/P6.2 2168 -844 95 P1.0 -2168 688
24 L23/P6.3 2168 -554 56 P1.1 -2168 328
25 0SCH1 2168 -264 o7 P1.2 -2168 6
26 0SC2 2168 26 58 P1.3 -2168 -353
27 Vpp 2168 316 59 Vss1 -2168 -645
28 XT 2168 606 60 Vss2 -2168 -826
29 XT 2168 896 61 VssL -2168 -1254
30 RESET 2168 1186 62 Vss3 -2168 -1435
31 TST1 2168 1476 63 C1 —2168 -1616
32 TST2 2168 1766 64 C2 —2168 -1796
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OKI1I Semiconductor

MSM64162

PIN DESCRIPTIONS

The following tables describe the pin basic functions and secondary functions of the MSM64162.
For pin, "64QFP" and "80QFP" denote 64-pin flat package and 80-pin flat package respectively.

Basic Functions

Function| Symbol Pin Pad Type Description
64QFP |80QFP
Vpp 27 74 27 — | 0V power supply
Vs 59 36 59 . N.egatlve power SL.Jp.p|y (for 1.5 V spec.)
Bias output for drivig LCD (-1.5 V) (for 3.0 V spec.)
Vsso 60 57 60 o N.egatwe power smljp.ply (for 3.0 V spec.)
Bias output for driving LCD (-3.0 V) (for 1.5 V spec.)
gm)el; Vss3 | 62 | 40 | 62 | — | Biasoutputfor driving LCD (45 V).
C1 63 41 63 — | Pins for connecting a capacitor for generating LCD
C2 64 42 64 — | driving bias
Negative power supply for internal logic
VssL 61 39 61 — | (Aninternally generated constant voltage is present at
this pin.)
XT 28 76 28 | Low-speed clock oscillation input and output pins:
I XT 29 77 29 0 | Connect to a crystal (32.768 kHz).
Oscillation
0SC1 25 71 25 | High-speed clock oscillation input and output pins:
0SC2 26 72 26 0 | Connect to an external resistor for oscillation (Ros).
Test T 31 80 31 I Input pins for testing.
TST2 32 1 32 | A pull-up resistor is internally connected to these pins.
System reset input pin.
Setting this pin to "L" level puts this device into a reset state.
Reset RESET 30 79 30 | Then, setting this pin to "H" level starts executing an
instruction from address 000H.
A pull-up resistor is internally connected to this pin.
SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss20@163.com
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OKI1I Semiconductor

MSM64162

Basic Functions (continued)

Pin
Function| Symbol Pad Type Description
64QFP 80QFP
4-bit input port (P0):
POO | 33 | 2 33 || Aditinputport (PO): ,
Selectable as pull-up resistor input, pull-down resistor
PO.1 34 3 34 | inpyt, or high impedance input by the port 01 control
register (PO1CON).
As secondary functions, P0.0 to P0.3 are assigned
P0.2 35 4 35 I . ) .
external interrupt functions, P0.0 and P0.1 are assigned
a capture trigger function, and P0.3 is assigned an
P0.3 36 5 36 I .
analog comparator input for battery check.
P1.0 55 29 55 0 | 4-bit output port (P1):
P1.1 56 31 56 0 Selectable as NMOS open drain output or CMOS output
P1.2 57 34 57 0 by the port 01 control register (P01CON). P1.0is a
P1.3 58 35 58 0 high current drive output port.
P20 16 17 16 10 4-hit mlput-output port. (.P2): .
Ports Following can be specified for each bit by the port 2
control registers 0 to 3 (P20CON to P23CON): (1) input
P2.1 47 18 47 1/0 L .
or output, (2) pull-up/pull-down resistor input or high
P29 48 19 48 Vo impedance input, and (3) NMQOS open drain output or
' CMOS output.
As secondary functions, P2.0 to P2.3 are assigned
P2.3 49 20 49 1/0 . .
external interrupt functions.
4-bit input-output port (P3):
P3.0 50 21 50 /0 Following can be specified for each bit by the port 3
control registers 0 to 3 (P30CON to P33CON): (1) input
P3.1 51 23 51 I/0 | or output, (2) pull-up/pull-down resistor input or high
impedance input, and (3) NMQOS open drain output or
P32 | 52 | 25 52 /0 | CMOS output
As secondary functions, P3.0 to P3.3 are assigned
external interrupt functions, P3.3 is assigned a function
P3.3/MON | 53 26 53 /0 that monitors the RC oscillation clock for A/D converter.
Buzzer BD 54 27 54 0 Output pin for the buzzer driver
Resistance temperature sensor connection pin
RTO 37 6 37 0
(for channel 0)
Resistance/capacitance temperature sensor connection
CRTO | 38 | 8 | 38 o |- P P
pin (for channel 0)
RS0 39 9 39 0 | Reference resistor connection pin (for channel 0)
A/D €SO 40 10 40 0 | Reference capacitor connection pin (for channel 0)
Converter INO 41 11 41 I Input pin for RC oscillator circuit (for channel 0)
RT1 45 16 45 0 Resistance temperature sensor connection pin
(for channel 1)
RS1 44 15 44 0 Reference resistor connection pin (for channel 1)
CS1 43 13 43 0 Reference capacitor connection pin (for channel 1)
SUNSTAR INT_hiep 42wy Astare. &2/ TEL: b755-4BPHiDIn fonREroscilateneischi (fprcharpehids. con
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OKI1 Semiconductor

Basic Functions (continued)

Function| Symbol Pin Pad Type Description
64QFP |80QFP
LO 1 43 1 0 LCD segment and common signals output pins.
L1 2 44 2 0
L2 3 45 3 0
L3 4 46 4 0
L4 5 47 5 0
L5 6 48 6 0
L6 7 49 7 0
L7 8 50 8 0
L8 9 51 9 0
L9 10 52 10 0
L10 11 54 11 0
LCD L11 12 55 12 0
Driver L12 13 56 13 0
L13 14 57 14 0
L14 15 58 15 0
L15 16 60 16 0
L16/P5.0 | 17 61 17 0 LCD segment and common signals output pins.
L17/P51 | 18 62 18 0 Functions as output ports by mask option.
L18/P5.2 | 19 63 19 0
L19/P5.3 | 20 64 20 0
L20/P6.0 | 21 65 21 0
L21/P6.1 | 22 66 22 0
L22/P6.2 | 23 68 23 0
L23/P6.3 | 24 69 24 0
SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss20@163.com
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Secondary Functions

Function| Symbol Pin Pad Type Description
64QFP |80QFP
P0.0 33 2 33 Secondary functions of P0.0 to P0.3:
P0.1 34 3 34 | Level-triggered external interrupt input pins.
P0.2 35 4 35 The change of input signal level causes an interrupt to
P0.3 36 5 36 occeur.
P2.0 46 17 46 Secondary functions of P2.0 to P2.3 and P3.0 to P3.3:
External P2.1 47 18 47 Level-triggered external interrupt input pins.
Interrupt P2.2 48 19 48 The change of input signal level causes an interrupt to
P2.3 49 20 49 | occur.
P3.0 50 21 50
P3.1 51 23 51
P3.2 52 25 52
P3.3 53 26 53
Capture P0.0 33 33 | Secondary functions of P0.0 and PO0.1:
Trigger P0.1 34 34 Capture circuit trigger input pins.
Secondary function of P3.3:
RC Oscillation Monitor output pin for an RC oscillation clock for A/D
) P3.3 53 26 53 0 I
Monitor converter and a 400 kHz RC oscillation clock for the
system clock.
Battery P03 36 5 36 | Secondary function .of P0.3.:
Check Analog comparator input pin for battery check.
SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss20@163.com
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MEMORY MAPS

Program Memory

Test program area

07FFH

07EOH 32 bytes

N Contents of interrupt area

03BH Watchdog interrupt
2016 bytes 038H External interrupt (0)
032H External interrupt (1)
02FH ADC interrupt
02CH 256 Hz interrupt
029H 32 Hz interrupt
03EH 026H 16 Hz interrupt
023H 1 Hz interrupt
Interrupt area 020H 4 Hz interrupt
020H -
CZP area
010H
Start address
000H '

-~ 8bhits ———

Program Memory Map

Address 000H is the instruction execution start address by the system reset.

The CZP area from address 010H to address 01FH is the start address for the CZP subroutine of
1-byte call instruction.

The start address of interrupt subroutine is assigned to the interrupt address from address 020H
to 03DH.

The user area has 2016 bytes of address 000H to address 07DFH. No program can be stored in
the test program area.

SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss200163.com
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Data Memory
The data memory area consists of 8 banks and each bank has 256 nibbles (256 x 4 bits).
The data RAM is assigned to BANK 7 and peripheral ports are assigned to BANK 0.

7FFH BANK 7 Data/Stack area (128 nibbles)
780H Data RAM area
77FH !
| Unused area |
T00H LT :
: Contents of 000H to 07FH
E Inaccessible area : 07FH
| E SFR area
100H ! ' :
OFFH:_____L;___d __________ X
080 | nused area !
07FH
BANK 0
000H = 000H

- 4bits ——

Data Memory Map

The data RAM area (128 nibbles) is shared by the stack area. The stack isa memory starting from
address 7FFH toward the low-order addresses where 4 nibbles are used by Subroutine Call
Instruction and 8 nibbles are used by an interrupt.

The addresses 080H to OFFH of BANK 0 and the addresses 700H to 77FH of BANK 7 are not
assigned as the data memory, so access to these addresses has no effect. Moreover, it is
impossible to access BANK 1 to BANK 6.

SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss200163.com
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ABSOLUTE MAXIMUM RATINGS (1.5 V Spec.)

(Vop=0V)
Parameter Symbol Condition Rating Unit

Power Supply Voltage 1 Vss1 Ta=25°C -2.0t0 +0.3 v
Power Supply Voltage 2 Vss2 Ta=25°C -4.0t0 +0.3 v
Power Supply Voltage 3 Vss3 Ta=25°C -5.51t0 +0.3 V
Power Supply Voltage 4 VssL Ta=25°C —2.0t0 +0.3 V

Input Voltage 1 Ving Vss1 Input, Ta = 25°C Vss1 —0.310 +0.3 v

Input Voltage 2 Ving Vsst Input, Ta = 25°C Vss —0.31t0 +0.3 V
Output Voltage 1 Vourt Vss1 Output, Ta = 25°C Vss1 —0.310 +0.3 v
Output Voltage 2 Vourz Vsso Output, Ta = 25°C Vss2 - 0.310 +0.3 v
Output Voltage 3 VouTs Vss3 Output, Ta = 25°C Vsg3 —0.31t0 +0.3 V
Output Voltage 4 VouTs4 Vss Output, Ta = 25°C VssL —0.3t0 +0.3 V
Storage Temperature TsTg — -5510 +150 °C
RECOMMENDED OPERATING CONDITIONS (1.5 V Spec.)

(Vop=0V)
Parameter Symbol Condition Range Unit

Operating Temperature Top — —-40 to +85 °C

Operating Voltage Vss1 — -17t0-1.25 \

External 400 kHz RC Oscillator

. Ros — 250 to 500 kQ

Resistance

Crystal Oscillation Frequency fxr — 3010 35 kHz

SUNSTAR
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MSM64162

ELECTRICAL CHARACTERISTICS (1.5 V Spec.)

DC Characteristics

(Vop=0V, Vss1 =-1.5V, Ta =-40 to +85°C unless otherwise specified)

- . .. | Measuring
Parameter Symbol Condition Min. | Typ. | Max. | Unit L
Circuit
+100%
Vsso Voltage Vsso | Cg, Cp, C12=0.1 uF 509 -32 | -3.0 | 28 v
i (]
+100%
Vss3 Voltage Vsss | Ca, Cp, C12=0.1 uF 509 4.7 | 45 | 43 v
i 0
Vg Voltage Vsst — -15 | 13 | 06 v
Crystal Oscillation Oscillation start time:
VsTa o — — -1.45 V
Start Voltage within 5 seconds
Crystal Oscillation v 105 v
Hold Voltage HOLD '
Crystal Oscillation T 01 1000 | ms
Stop Detection Time | >'0" '
Internal Crystal C 10 15 20 E
Oscillator Capacitance G P 1
External Crystal
) . Cgoex | When external Cg used 10 — 30 pF
Oscillator Capacitance
Internal Crystal
C — 10 15 20 F
Oscillator Capacitance D P
Internal 400k RC
C — 8 12 16 F
Oscillator Capacitance 05 P
400k RC Oscillation ‘ External resistor Rpg = 300 kQ 80 290 350 | KM
z
Frequency 0sC Vgg1=—-1.25t0-1.7V
POR Generation When Vgg1 is between Vpgr4
V 04 — 0 v
Voltage PORT and-1.5V
POR Non-generation No POR when Vgg1 is between
VpoRr2 -15 — -1.2 Vv
Voltage Vpor2 and -1.5V
Battery Check
Ve |Ta=25°C -0.73 | -0.63 | -0.53 | V
Reference Voltage )
Vrg Temperature
e peratt AVRg — — | =20 | — |mV/°C
Variation
Notes: 1. "POR" denotes Power On Reset.

2. "Tstop" indicates that if the crystal oscillator stops over the value of Tgrop, the
system reset occurs.

SUNSTAR
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OKI1 Semiconductor

MSM64162

DC Characteristics (continued)

(Vop=0V, Vss1 =-1.5V, Ta =-40 to +85°C unless otherwise specified)

. . ) Measuring
Parameter Symbol Condition Min. | Typ. | Max. | Unit .
Circuit
CPU in halt state Ta=-40t0 +40°C| — 2 5 uA
Supply Current 1 Ipp1 o
(400k RC oscillation halt)| Ta = +40 to +85°C| — 2 30 pA
CPU in operating state| Ta = -40 to +40°C| — 5 15 A
Supply Current 2 Ipp2 P , ,g - .
(400k RC oscillation halt)| Ta = +40 to +85°C| — 5 40 uA
CPU in operating state
Supply Current 3 Ipps | (400k RC oscillation in operation) — 40 80 uA
Ros =300 kQ
GPU in halt state 1
(400K RC oscillation |RTO=10kQ | — 1 150 | 230 | pA
Supply Current 4 Ippg | halt), RC oscillator for
A/D converter is in RTO =2kQ - 600 900 “-A
operating state
Battery check circuit in operating
Supply Current 5 Ipps | state, GPU in operating state — 25 125 HA
(400k RC oscillation halt)
SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss20@163.com
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MSM64162

DC Characteristics (continued)

(Vop=0V, Vss1 =VssL=-1.5V, Vgs2=—-3.0V, Vss3=—4.5V,

Ta =—40 to +85°C unless otherwise specified)

Parameter . . . Measuring
(Pin Name) Symbol Condition Min. | Typ. | Max. | Unit Circuit
Output Current 1 lon1 | Vow1=-05V 2.1 07 | 02 | mA

(P1.0) loi | Voit=Vsst +0.5V 10 | 30 | 90 | mA
Output Current 2 lohe | VoHz=-05V -21 | -07 | 02 | mA
(P1.1to P1.3)

(P2.0 to P2.3)

(P3.0 to P3.3) lore | Voro=Vss1+0.5V 0.2 0.7 2.1 mA
Output Current 3 lons | Vows=-0.7V -1.8 06 | 02 | mA
(BD) lots | Vois=Vsgt + 0.7V 02 | 06 | 18 | mA
Output Current 4 lons | Vona=-0.1V -11 | -06 | -03 | mA
(RTO, RT1, RSO, RS1,

CRTO, €SO, CS1) lota | Vora=Vss1+0.1V 0.3 06 | 1.1 | mA
Output Current 5 lons | Voxs=-0.5V -15 | <05 | <01 | mA
(When L16 to L23 are
configured as output
ports) lo.s | Vors=Vss1+0.5V 0.1 0.5 1.5 mA
Output Current 6 lows | Vors =—0.5V 21 | —07 | =02 | mA 2
(0SC2)

los | Vog=Vss1+0.5V 0.2 0.7 2.1 mA
lon7 | Vou7=-02V (Vpp level) | — — -4.0 uA
lomH7 | Vomr7=Vss1+0.2V (Vssi level) | 4.0 — — | HA
Output Current 7 lomnzs | VomHrs = Vss1— 0.2V (Vssq level) | — — 4.0 | pA
(LO to L23)
lom7 | Vomr=Vss2+0.2V  (Vsso level) | 4.0 — — | MA
lomL7s | Vomzs =Vss2— 0.2V (Vsso level) | — — | 40 | pA
lo7 | Vorz=Vss3+ 02V  (Vss3level)| 4.0 — — uA
Output Leakage Current

(P1.0to P1.3) loon | Von=Vop — — 03 | pA
(P2.0to P2.3)

(P3.0to P3.3)

(RTO, RT1, RS0, RS1, oo | VoL = Vss1 -0.3 — — uA

CRTO, CSO, CS1)
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OKI1 Semiconductor

MSM64162

DC Characteristics (continued)

(Vop=0V, Vsst = VssL =15V, Vgsp=—3.0 V, Vsg3=-4.5V,
Ta =—40 to +85°C unless otherwise specified)

P t . M i
PO ombol  Condion | M| Ty Max | uni| Meseu
lIH1 V11 = Vpp (when pulled down) 5 18 60 uA
Input Current 1
(POO to POS) |||_1 V||_1 = VSS1 (When pU”ed Up) —60 -18 -5 HA
Eigg :8 ﬁgg; lit1z | Vi1 =Vop (inahigh impedance state)| 0 — 1.0 uA
lit1z | Vi1 =Vssq (in a high impedance state)) —1.0 — 0 uA
lin2 | ViH2 = Vbp (when pulled down) 5 18 60 uA
Input Current 2 o
(INO, IN1) liHoz | ViH2=Vpp (in a high impedance state)| 0 — 1.0 uA
’ 3
lioz | ViLo=Vssq (in a high impedance state)) —1.0 — 0 UA
liLs VL3 = Vssi (When pulled up) —60 -22 -6 uA
I?ggég))urrent 3 litaz | Viz=Vop (inahigh impedance state)| 0 — 1.0 uA
litaz | ViLs=Vsst (ina high impedance state) | —1.0 — 0 uA
Input Current 4 liva | Vina=Vop 0 — 1.0 | pA
(RESET, TST1, TST2) liLa ViLa = Vssq -15 | =075 | -0.3 mA
Input Voltage 1 Vi1 — -0.3 — 0 V
(P0.0 to P0.3)
(P2.0 to P2.3)
(P3.0 to P3.3) Vi — -15 — -1.2 V
v 0.3 0 v 4
Input Voltage 2 2 — - —
(INO, IN1, 0SC1) Vit _ 15 _ 19 Vv
Input Voltage 3 Ving — -03 — 0 v
(RESET, TST1, TST2) Vis . 15 . 19 vV
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OKI Semiconductor MSM64162

DC Characteristics (continued)

(Vop=0V, Vg1 =Vss=—1.5V, Vsg2=-3.0V, Vgs3=—4.5V,
Ta =-40 to +85°C unless otherwise specified)

Parameter

. A B Measuring
(Pin Name) Symbol Condition Min. | Typ. | Max. | Unit

Circuit

Hysteresis Width
(P0.0 to P0.3)

(P2.0 to P2.3) AVTy — 005 | 01 | 03 | V
(P3.0 to P3.3)

Hysteresis Width
(RESET, 75T1, T572) AVT2 — 0.05 0.1 0.3 v

Input Pin Capacitance
(P0.0 to P0.3) B o
(P2.0to P2.3) Cin 50 | pF 1
(P3.0to P3.3)
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OKI Semiconductor MSM64162

Measuring circuit 1

csi
RTO T RIO

RTO €S0 INO XT E—
0SC1 0 Crystal
32.768 kHz
Ros XT —
0SC2 C1 — .
12
col— T
VssL
Voo Vsst Vss2 Vss3
q @ ¢ Ci :0.47 LLF
1 Ca__ Cb__ Ca, Cp, C12  : 0.1 puF
G — @ Ros : 300 kQ
RTO - 10 kQ/2 kQ
T S0 : 820 pF
® ® ® . ® RIO 10 kQ
Measuring circuit 2
(*2)
l_
: —O
o
(*1) = S
= -
\/”_ Oo——=
Voo  Vsst  Vssa  Vsss  VssL
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OKI Semiconductor MSM64162
Measuring circuit 3
(*3)
——o
—
®—o
® 3
5 o
o
=
Vop Vsst Vss2  Vssz  VssL
Measuring circuit 4
——o
—
. T
Vi = 2 | Waveform
) © o
(*3) g Monitoring
V||_ o—=
Vop  Vsst  Vss2  Vssy  Vssi
*1 Input logic circuit to determine the specified measuring conditions.
*2 Measured at the specified output pins.
*3 Measured at the specified input pins.
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OKI Semiconductor MSM64162

A/D Converter Characteristics

(Vop=0V, Vss1=—-1.5V, Ta=-40 to +85°C unless otherwise specified)

M Ir-

Parameter Symbol Condition Min. | Typ. | Max. | Unit ing
Circuit
RS0, RST1,
Resistor RTO,
for Oscillation | RTO-1, CS0, CTO, CS1 > 740 pF 20 = 7| e
RT1
Input Current RIO, RI1 — 10 | 10 k
Limiting Resistor ’ ' _ Q
5
fosct Resistor for oscillation = 2 kQ 165 221 256 kHz
Oscillation . .
Frequency fosc2 Resistor for oscillation = 10 kQ 418 | 52.2 | 60.6 kHz
foscs Resistor for oscillation =200 k@ | 2.55 | 3.04 | 3.53 kHz
Kf1 RTO, RTO-1, RT1 =2 kQ 3.89 | 4.18 | 4.35 —
RSeRT Oscillation
Frequency Ratio (*) | Kf2 RTO, RTO-1, RT1 = 10 kQ 0990 | 1.0 | 1.010| —
Kf3 RTO, RTO-1, RT1 = 200 kQ 0.0561 | 0.0584|0.0637 | —

* Kifx is the ratio of the oscillation frequency by a sensor resistor to the oscillation frequency
by a reference resistor in the same condition.

foscx (RTO-CSO Oscillation)  foscx (RT0-1-CS0 Oscillation)  foscx (RT1-CS1 Oscillation)

Kfx =
foscx (RS0-CSO Oscillation) ,  foscx (RS0-CSO Oscillation) , fosex (RS1-CS1 Oscillation)
(x=1,2,3)
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OKI Semiconductor MSM64162
Measuring circuit 5
(CROSC1) (CROSCO0)
= | |l =
| | O| c
2
oc
RT1 RS1 CS1 IN1 INO CSO RSO  CRTO RTO
| <{ RESET
o
S _
s —= TST1
2 —_— P3.3——=O Frequency
2 [ TS12 Measurement
g — P00 CUT (foscx)
= | PO
S
§ —= P0.2
8 L P0.3
Vpp VssL Vsst
16 1
RTO, RTO-1, RT1 = 2 kQ/10 kQ/200 kQ
RS0, RS1 =10 kQ
RI0, RI1 =10 kQ
CS0, CTO, CS1 =820 pF
Ci=0.1uF
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OKI Semiconductor MSM64162
ABSOLUTE MAXIMUM RATINGS (3.0 V Spec.)

(Vop=0V)
Parameter Symbol Condition Rating Unit

Power Supply Voltage 1 Vsst Ta=25°C —2.01t0 +0.3 v

Power Supply Voltage 2 Vss2 Ta=25°C —4.0 to +0.3 v

Power Supply Voltage 3 Vss3 Ta=25°C -5.51t0 +0.3 v

Power Supply Voltage 4 VssL Ta=25°C -4.0t0 +0.3 v

Input Voltage 1 Vini Vsso Input, Ta = 25°C Vss2 —0.31t0 +0.3 v

Input Voltage 2 Vine VgL Input, Ta = 25°C VssL —0.310 +0.3 V

Output Voltage 1 Vouti Vss1 Output, Ta = 25°C Vss1 —0.3t0 +0.3 V

Output Voltage 2 Vout? Vss2 Output, Ta = 25°C Vss2 —0.310 +0.3 V

Output Voltage 3 Vouts Vss3 Output, Ta = 25°C VssL —0.31t0 +0.3 V

Output Voltage 4 VouTs Vsst Output, Ta = 25°C VssL —0.310 +0.3 V

Storage Temperature TsTg — -5510 +150 °C
RECOMMENDED OPERATING CONDITIONS (3.0 V Spec.)

(Vop=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — —40 to +85 °C
Using LCD driver with
-3.5t0-2.2
) "duty 1/2"
Operating Voltage Vss2 Except using LCD driver v
. -3.5t0-2.0
with "duty 1/2"

External 400 kHz RC Oscillator

Resistance Ros — 90 to 500 kQ

Crystal Oscillation Frequency fxr — 30 to 66 kHz
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MSM64162

ELECTRICAL CHARACTERISTICS (3.0 V Spec.)

DC Characteristics

(Vop=0V, Vsgp=-3.0V, Ta =—-40 to +85°C unless otherwise specified)

. . . Measuring
Parameter Symbol Condition Min. | Typ. | Max. | Unit L
Circuit
+100%
Vss1 Voltage Vss1 | Ca, Cp, C12=0.1 uF 50% -17 | <15 | -1.3 v
+100%
Viss3 Voltage Vsss | Ca, Cp, C12=0.1 uF 509 -47 | -45 | -43 v
VssL Voltage VssL — -19 | -13 | 0.6 V
Crystal Oscillation v Oscillation start time: 20 v
Start Voltage STA within 5 seconds '
Crystal Oscillation v 20 y
Hold Voltage HOLD '
Crystal Oscillation
N TsToP — 0.1 — 1000 | ms
Stop Detection Time
Internal Crystal C 10 15 20 E
Oscillator Capacitance G P 1
External Crystal
; ) Cgex | When external Cg used 10 — 30 pF
Oscillator Capacitance
Internal Crystal C 10 15 20 E
Oscillator Capacitance D P
Internal 400k RC C g 19 16 E
Oscillator Capacitance 05 P
400k RC Oscillation External resistor Rps = 100 kQ
f 300 400 620 | kHz
Frequency 0sC Vsgo=—-2.0t0-3.5V
POR Generation When Vgsp is between Vpgr4
v -0.7 — 0 v
Voltage PORT and-3.0V
POR Non-generation No POR when Vssgp is between
Vpor2 -3.0 — 2.0 Vv
Voltage Vpore and -3.0 V
Battery Check
Vpg | Ta=25°C -0.73 | -0.63 | -0.53 | V
Reference Voltage )
Vrg Temperature
RB. . P AVRs — — | =20 | — |mV/°C
Variation
Notes: 1. "POR" denotes Power On Reset.

2. "Tstop" indicates that if the crystal oscillator stops over the value of Tsrop, the
system reset occurs.
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OKI1 Semiconductor

MSM64162

DC Characteristics (continued)

(Vpp =0V, Vsso =-3.0V, Ta =-40 to +85°C unless otherwise specified)

- . .. | Measuring
Parameter Symbol Condition Min. | Typ. | Max. | Unit L
Circuit
CPU in halt state Ta=-40t0 +40°C| — 1.5 45 UA
Supply Current 1 Ipp1 o
(400k RC oscillation halt)| Ta = +40 to +85°C| — 1.5 30 uA
CPU in operating state| Ta=-40to +40°C| — 5.0 15 A
Supply Current 2 Ipp2 nop r_ ! ,g 2 i B
(400k RC oscillation halt)| Ta = +40 to +85°C| — 5.0 40 UA
CPU in operating state
Supply Current 3 Ipps | (400k RC oscillation in operation) — 220 450 | pA
Ros = 100kQ
CPU in halt state 1
(400K RC oscillation |RTO=10kQ | — 1 300 | 450 | pA
Supply Current 4 Ippsa | halt), RC oscillator for
ADconverterisin —|\RTo=2kQ | — | 1300 | 2000 | pA
operating state
Battery check circuit in operating
Supply Current 5 lpps | state, GPU in operating state — 55 150 uA
(400k RC oscillation halt)
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OKI Semiconductor MSM64162

DC Characteristics (continued)

(Vpp=0V, Vss1=Vss . ==15V, Vgsp=-3.0V, Vgs3=—4.5V,
Ta =—40 to +85°C unless otherwise specified)

Parameter . . . Measuring
(Pin Name) Symbol Condition Min. | Typ. | Max. | Unit Circuit
Output Current 1 lon1 | Vo1=-05V -6.0 20 | -0.7 | mA
P1.0
( ) lot1 | Vor1=Vss2+ 0.5V 3.0 8.0 25 mA
Output Current 2 _ _ N N
(P14 to P1.3) lon2 | Vono=-0.5V 6.0 2.0 0.7 | mA
(P2.0 to P2.3)
(P3.0 to P3.3) loz | VoL2=Vss2+0.5V 0.7 2.0 6.0 | mA
Output Current 3 lons | Vowz=-0.7V 6.0 20 | 07 | mA
(BD) lois | Vois=Vssa + 0.7V 07 | 20 | 60 | mA
Output Current 4 lows | Vora=-01V -25 | <13 | 0.7 | mA
(RTO, RT1, RSO, RS1,
CRTO, CSO, CS1) lota | Vora=Vss2+0.1V 0.7 1.3 25 | mA
Output Current 5 | Vors = —0.5 V 15 | -06 | -0.15 | mA
(When L16to L23 argl 01> | 0= : ' '
configured as output| |y L Ve, 1 05V 015 | 06 | 15 | mA
ports) 9
Output Current 6 lons | Vowg=—-0.5V -6.0 20 | -0.7 | mA
(05C2) lots | Vo= Vsso + 0.5V 07 | 20 | 60 | mA
lon7 | Vou7=-02V (Vpp level) | — — -4.0 uA
lomH7 | Vomrz=Vss1 +0.2V  (Vssy level) | 4.0 — — | uA
Output Current 7 lomH7s | Vomrrs = Vss1= 0.2V (Vs level) | — — | 40 | pA
(L0toL23) lom7 | Vour=Vss2+02V (Vssplevel)| 40 | — | — | pA
lomL7s | Vomirs=Vss2—0.2V (Vsgo level) | — — | 40 | pA
lo7 | Vorz=Vss3+ 02V  (Vss3level)| 4.0 — — uA
Output Leakage Current
(P1.0to P1.3) loow | Vor=Vop — — 03 | pA
(P2.0to P2.3)
(P3.0to P3.3)
(RTO, RT1, RS0, RS1, 1oL | VoL = Vss2 -0.3 — — uA
CRTO, CSO0, CS1)

SUNSTAR http://www.sunstare.com/ TEL: 0755-83778810 FAX:0755-83376182 E-MAIL:szss200163.com
27/39



SUNSTAR http://www.sunstare.com/ TEL: 0755-83376282 FAX:0755-83376182 E-MAIL:szss200163.com
OKI Semiconductor MSM64162

DC Characteristics (continued)

(Vop=0V, Vgs1 =Vgs =—1.5V, Vss0=—-3.0V, Vgs3=—-4.5V,
Ta = —40 to +85°C unless otherwise specified)

Parameter . i i Measuring
(Pin Name) Symbol Condition Min. | Typ. | Max. | Unit Circuit

liH1 V41 = Vpp (when pulled down) | 30 90 300 uA

Input Current 1

(P0.0 to P0.3) I VL1 = Vss2 (when pulled up) =300 -90 =30 LA

(P2.0t0 P2.3) | V41 = Vpp (in a high impedance state 0 — 1.0 A

(P3.0to P3.3) IH1z | ViK1 =Vop (inahighimp ) . it
lit1z | Vi = Vssp (ina high impedance state)] —1.0 — 0 HA
liH2 | ViH2 = Vpp (when pulled down) | 30 90 300 uA

Input Current 2 o

(INO, IN1) livoz | Vie=Vpp (in a high impedance state)] 0 — 1.0 uA 3
lioz | Vi2=Vss2 (in a high impedance state)| —1.0 — 0 uA
lits | ViLz=Vss2 (when pulled up) =300 | -110 | -10 HA

I?gga))urrent 3 linsz | Vins=Vpp (in a high impedance state)] 0 — 1.0 HA
litsz | ViLz=Vsso (in a high impedance state)| —1.0 — 0 HA

Input Current 4 lia | Vina=Vop 0 — 1.0 WA

(RESET, TST1, TST2) | ' | v/ L4 = Vsso 30 | 15 | —0.75 | mA

Input Voltage 1 Ving — 06 | — 0 v

(P0.0 to P0.3)

(P2.0 to P2.3)

(P3.0to P3.3) Vi - 80— 24V

Input Voltage 2 Vik2 — 0.6 — 0 v 4

(INO, IN1, OSCT1) Vil _ 3.0 _ 24 v

Input Voltage 3 Ving - -0.6 - 0 v

(RESET, TST1, TST2) Vis _ -3.0 _ 24 v
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OKI1 Semiconductor MSM64162

DC Characteristics (continued)

(Vop=0V, Vss1 =Vss ==1.5V, Vs5p=-3.0V, Vss3=—4.5V,
Ta =-40to +85°C unless otherwise specified)

Parameter

- . ) Measuring
(Pin Name) Symbol Condition Min. | Typ. | Max. | Unit Circuit

Hysteresis Width
(P0.0 to P0.3) B
(P2.0 to P2.3) AVTs 02 | 05 | 10 | V
(P3.0 to P3.3)

Hysteresis Width
(RESET, 75T, T572) AVT2 — 0.2 0.5 1.0 v

Input Pin Capacitance
(P0.0 to P0.3)

(P2.0 1o P2.3) Cin - — | — | 50 | pF 1
(P3.0 to P3.3)
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OKI Semiconductor MSM64162

Measuring circuit 1

csol
RTO T RIO

RTO CSO INO XT —_|
0SCH 0 Crystal
32.768 kHz
Ros XT 4—,_
0SC2 C1 —
Ci2
co b T
VssL
Vop  Vss2  Vssi Vss3
! S C :0.47 uF
1 @ Ca__ Cb__ Ca, Cp, C12 :0.1 uF
C — (\_/) Ros :100 kQ
RTO 110 kQ/2 kQ
T CS0 : 820 pF
' ' ’ ° ’ RIO 10 kQ

Measuring circuit 2

(*2)
5
n_ _O
Viy o0——= =
: _ = ®
(*1) =
= —
ViLo—=
Vop  Vsst  Vss2  Vsss  VssL
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OKI Semiconductor MSM64162
Measuring circuit 3
(3) .
|_
T —o
®) =
5 )
o
=
Vop  Vsst  Vssa  Vsss  Vssi
Measuring circuit 4
——o0
|_
)
& —o
Viy o——= — 2 Waveform
(*3) § Monitoring
VILH
Vbop  Vssi  Vss2  Vssz  Vssi

| 1]

[T17

*1 Input logic circuit to determine the specified measuring conditions.
*2 Measured at the specified output pins.

*3 Measured at the specified input pins.
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OKI Semiconductor MSM64162

A/D Converter Characteristics

(Vop=0V, Vsgp=-3.0V, Ta =—40 to +85°C unless otherwise specified)

Measur-
Parameter Symbol Condition Min. | Typ. | Max. | Unit ing
Circuit
RS0, RS,
Resistor RTO,
for Oscillation | RTO-1, €S0, CTO, CS1 > 740 pF W= = |k
RT1
Input Current RIO. RIH _ 10 10 K
Limiting Resistor ’ : o Q
5
fosct Resistor for oscillation = 2 kQ 200 239 277 kHz
Oscillation f Resistor for oscillation = 10kQ | 46.5 | 554 | 64.3 | KH
Frequency 0SG2 istor for oscillation = . . . z
foscs Resistor for oscillation =200 kQ2 | 2.79 | 3.32 | 3.85 kHz
Kf1 RTO, RTO-1, RT1 =2 kQ 4115 | 422 | 4326 | —
RSeRT Oscillation
Frequency Ratio(*) | Kf2 RTO, RTO-1, RT1 = 10 kQ 0990 | 1.0 | 1010 | —
Kf3 RTO, RTO-1, RT1 =200 kQ 0.057310.0616|0.0659 | —

*  Kfx is the ratio of the oscillation frequency by a sensor resistor to the oscillation frequency

by a reference resistor in the same condition.

foscx (RTO-CSO Oscillation)  fosex (RT0-1-CSO0 Oscillation)  fosgx (RT1-CS1 Oscillation)

Kix =
foscx (RS0-CSO Oscillation) ,  foscx (RS0-CSO Oscillation) , foscx (RS1-CS1 Oscillation)
(x=1,2,3)
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OKI Semiconductor MSM64162
Measuring circuit 5
(CROSC1) (CROSCO)
= & »h| =
oc| ocf O oo
e
[a's
RT1 RS1 CS1 IN1 INO CSO RSO  CRTO RTO
|| RESET
o
S -
s —= TST
2 TS5 P3.3———=O Frequency
S Measurement
g [ P00 CULT (foscx)
=
— |—{ PO.1
S
g —— P0.2
S [ P03
Voo VssL Vss2
10 I
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OKI Semiconductor MSM64162

FUNCTIONAL DESCRIPTION

e A/D converter (ADC)

The MSM64162 has a built-in 2-channel RC oscillation type A /D converter. The A/D converter
is composed of a 2-channel oscillation circuit, Counter A (CNTAO0-4, a 4.8-digit decade counter),
Counter B (CNTBO-3, a 14-bit binary counter), and A/D Converter Control Registers 0 and 1
(ADCONO, ADCONT).

By counting oscillation frequencies that vary depending on a resistor or capacitor connected to
the RC oscillation circuit, the A/D converter converts resistance values or capacitance values to
corresponding digital values. By using a thermistor or humidity sensor as a resistance, a
thermometer or a hygrometer can be constructed. By applying a separate sensor to each channel
of the 2-channel RC oscillation circuit, it is also possible to extend measure ranges or measure at
two places.

e LCD driver (LCD)

The MSM64162 has a built-in LCD driver for 24 outputs.

The LCD driver consists of 21 x 4-bit display registers (DSPR0-20), the Display Control Register
(DSPCON), a 24-output LCD driver circuit, and a bias generation circuit (BIAS).

There are three types of driving methods: 1/4 duty, 1/3 duty and 1/2 duty. Software selects the
duty mode.

A mask option can select either a common driver or a segment driver for each LCD driver pin.
A mask option can also specify assignment of each bit of the display register to each segment.
All the display registers must be selected by a mask option.

L16 to L23 of the LCD driver can be configured to be output ports by a mask option.
Therelationship between the duty, the bias method, and the maximum segment number follows:

1/4 duty 1/3 bias method ------- 80 segments
1/3 duty 1/3 bias method ------- 63 segments
1/2 duty 1/2 bias method ------- 44 segments

e Buzzer driver (BD)

The MSM64162 has a built-in buzzer driver with 2 buzzer output frequencies and 4 buzzer output
modes. Each buzzer output is selected by the Buzzer Control Register (BDCON) and the Buzzer
Frequency Control Register (BFCON).

e Capture circuit (CAPR)

The MSM64162 captures 32 Hz to 256 Hz output of the time base counter at the falling of Port 0.0
or 0.1 (P0.0 or P0.1) to "L" level when the pull-up resistor input is chosen, or at the rising to "H"
level when the pull-downresistorinputis chosen. The capture circuitis composed of the Capture
Control Register (CAPCON) and the Capture Registers (CAPRO, CAPR1) that fetch output from
the time base counter.

e Watchdog timer (WDT)

The MSM64162 has a built-in watchdog timer to detect CPU malfunction. The watchdog timer
is composed of a 6-bit watchdog timer counter (WDTC) to count a 16 Hz output and a watchdog
timer control register (WDTCON) to reset WDTC.
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OKI Semiconductor MSM64162

¢ Clock generation circuit (2CLK)

The clock generation circuit (2CLK) in the MSM64162 contains a 32.768 kHz crystal oscillation
circuit, a400 kHz RC oscillation circuit, and a clock control port. This circuit generates the system
clock (CLK) and the time base clock (32.768 kHz).

The system clock drives the CPU while the time base clock drives the time base counter and the
buzzer driver.

Via the contents of the frequency Control Register (FCON), the system clock can be switched
between 32.768 kHz (the output of the crystal oscillation circuit) and 400 kHz (the output of the
RC oscillation circuit).

Note: The oscillation frequency of the RC oscillation circuit varies depending on the value of
an external resistor (Rpg), operating power supply voltage (Vpp), and ambient
temperatures (Ta).

¢ Time base counter (TBC)

The MS5M64162 has a built-in time base counter (TBC) that generates clocks to be supplied to
internal peripheral circuits. The time base counter is composed of 15 binary counters. The count
clock of the time base is driven by the oscillation clock (32.768 kHz) of the crystal oscillation
circuit. The output of the time base counter is used for the buzzer driver, the system reset circuit,
the watchdog timer, the time base interrupt, the sampling clocks of each port, and the capture
circuit.

¢ |/O port

Input-output ports (P2, P3) (8 bits) : Pull-up (pull-down) resistor input or high-
impedance input, CMOS output or NMOS
open drain output: these can be specified for
each bit; external O interrupt

Input port (PO) (4 bits) : Pull-up (pull-down) resistor input or high-
impedance input; external 1 interrupt

Output port (P1) (4 bits) : CMOS output or NMOS open drain output

¢ Interrupt (INTC)

The MSM64162 has 9 interrupt sources (9 vector addresses), of which two are external interrupts
from ports and seven are internal interrupts.

Of the nine interrupt sources, only the watchdog interrupt cannot be disabled (non-maskable
interrupt). The other eight interrupts are controlled by the master interrupt enable flag (MI) and
the interrupt enable registers (IEO, IE1 and IE2). When an interrupt condition is met, the CPU
branches to a vector address corresponding to the interrupt source.

e Battery check circuit (BC)

The battery check circuit (BC) detects the level of the supply voltage by comparing the voltage
generated by an external supply-voltage dividing resistor (RBLD) with the internal reference
voltage (Vrb).
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OKI Semiconductor MSM64162
PACKAGE DIMENSIONS
(Unit : mm)
QFP64-P-1420-1.00-BK |
25.0+ 0.2
20.0: 0.2
(€5)
_ HAAARRRRARARRRAARR] <
= OGN =3
35 = =
E E L 2.5: 0.2
g (E T =y
INDEX MARK ® Ny %q}
Mirror finish 1.0 TYP. 042558 @70 . QT
0.17+ 0.05 ; S;YZE

Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.25 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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OKI Semiconductor MSM64162
(Unit : mm)
QFP80-P-1420-0.80-BK |
25,0+ 0.2
20.0: 0.2
@
IR RERERRRRERRRERRER
O= =
= O =t
S8 = = °
s = ==
% /@ % 2.5TYP.
(D) oo
e 3 S
- . g T 1.3TYP.
g .38+ 0.15
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating

Solder plate thickness | 5 um or more
Package weight (g) 1.27 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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