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OKI Semiconductor

This version: Jan. 1998
Previous version: Mar. 1996

MSM64155A/64155AL

Built-in Melody Circuit and LCD Driver 4-Bit Microcontroller

GENERAL DESCRIPTION

The MSM64155A (1.5 V) /64155AL (3.0 V) is a 4-bit microcontroller that incorporates an nX-4/
20CPU core. The MSM64155A family offers a built-in 256-nibble data memory, 4-Kbyte program
memory, melody output, LCD driver, and other functions.

FEATURES

¢ Operating range
Operating voltage
Operating temperature
Operating frequency

Current consumption (TYP.)
e Minimum instruction execution
time
* General memory space
* Local memory space
e LCD driver

* /O port
Input-output port

Input port
Output port

¢ Counter

* Melody output

e Interrupts

* Package:

:15V/3.0V
: =40 to +70 °C
: 32.768 kHz crystal oscillation

Approx. 32 kHz RC oscillation

: 0.9 LA (3.0 Vat HALT mode)

191 us

: 4064 bytes
: 256 nibbles
1 64

Common driver x 4
Segment driver x 60
1/4 duty, 1/3 bias; 240 segments (60 x 4)
1/3 duty, 1/3 bias; 180 segments (60 x 3)

: 2 ports x 4 bits (open-drain output/CMOS output

selectable; pull-down resistor input selectable)

: 1 port x 2 bits (A pull-down resistor input can be selected)

1 port x 4 bits (pull-down resistor input)

: 1 port x 4 bits (CMOS output)
: 1 channel

12

: 10 sources

External 4, time base 4, melody 2

100-pin plastic QFP (QFP100-P-1420-0.65-BK) : (Product name : MSM64155A-xxxGS-BK,

Chip

e OTP version

MSM64155AL-xxxGS-BK)

xxx indicates the code number.

: MSM64P155/64P155L

(The power polarity and operating voltage of the MSM64P155/64P155L are different from the
MSM64155A /64155AL. For details, refer to the MSM64P155 User's Manual.)
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OKI Semiconductor

MSM64155A/64155AL

PIN CONFIGURATION (TOP VIEW)

RESET [1]
0SCO 7]
0SC1 3]

VssL [4]
P2.3 5]
P2.2 [6]
P21 ]
P2.0 (3]
P3.1 @]
P3.0 (17}
P4.3 1]
P4.2 [12]
P4.1 [13]
P4.0 [14]
P6.3 [(15]
P6.2 [16]
P6.1 [17]
P6.0 [18]
P7.3 [19]
P7.2 [20]
P7.1 [21]
P7.0 [22]
Vop [23]
MDO [24]
MDO [25]
MD1 [26]
MD1 27]
TST3 [28]
TST2 [29]
TST1 [30]

[95]COM1
[9471COM2
[931COM3
[921COM4
[9T1SEGO
[907] SEG1
[891SEG2
[881SEG3
[871SEG4
[861SEGS
[85]SEG6
[841SEG7
[831SEG8
[821SEGY
[BT1SEG10

[981Vss3
[971C+
[961Co

1001 Vss1
[997Vss2

Q

O

801 SEG11
[79] SEG12
78] SEG13
771 SEG14
[76] SEG15
[75] SEG16
[74] SEG17
731 SEG18
[72] SEG19
[71] SEG20
[70] SEG21
691 SEG22
1681 SEG23
671 SEG24
661 SEG25
(651 SEG26
641 SEG27
631 SEG28
1621 SEG29
[611 SEG30
[601 SEG31
[59] SEG32
58] SEG33
(571 SEG34
(561 SEG35
[55] SEG36
[54] SEG37
(53] SEG38
[52] SEG39
511 SEG40

SEG59 [3T]
SEGS58 [37]
SEG57 [33]
SEGS56 [34]
SEG55 [35]
SEG54 [36]
SEGS3 [37]
SEG52 [38]
SEG51 [39]

(NC) 21
SEGS50 [4T]
SEG49 [47]
SEG48 [43]
SEG47 [44]
SEG46 [45]
SEG45 [46]
SEG44 [A7]
SEG43 [48]
SEG42 [49]
SEG41 [20]

NC: No-connection pin

100-Pin Plastic QFP
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OKI Semiconductor

MSM64155A/64155AL

PIN DESCRIPTIONS

Basic Functions

Function Pin Pad Symbol | Type Description
Power 23 21 Vb — | Digital supply voltage(0 V)
Supply 100 97 Vsst — | Digital negative supply voltage (1.5 V operation)
Bias output for LCD driver (3.0 V operation)
99 96 Vss2 — | Digital negative supply voltage (3.0 V operation)
Bias output for LCD driver (1.5 V operation)
98 95 Vss3 — | Bias output for LCD driver (-4.5 V)
97 94 C1 — | For connection to capacitors that generate bias for the
96 93 Co _ LCD driver
4 2 VssL — | Negative supply voltage pin for internal logic
(internally generated constant voltage)
Oscillation 2 99 0SCo || Clock oscillation pins:
Quartz oscillator (32.768 kHz) and capacitor (10 pF to 30 pF)
3 1 0SCT 0 |orresistor (1 M) are connected.
Test 30 28 TSTH I Input pins for test
29 27 TST2 I
28 26 TST3 |
RESET 1 98 RESET I System reset input :

When this pin switches from "L" to "H', the internal status
is initialized and instructions start executing from address
000H. The pin has a built-in pull-down resistor which
pulls the signal down to Vss1 or Vsso.
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OKI Semiconductor MSM64155A/64155AL
Basic Functions (Continued)
Function Pin Pad Symbol | Type Description
Ports 8 6 P2.0 | 4-bit input port (port 2) :
7 5 P21 Select between pull-down resistor input and high impedance
5 4 P2 2 input for each bit with the port 2 control register (P2CON).
: When configured for secondary functions, an external
] 3 P2.3 interrupt and capture circuit trigger input are allocated.
If P2.0 to P2.3 are set to "H" level, the IC enters system
reset mode.
10 P3.0 I 2-bit input port (port 3) :
9 P31 Select between pull-down resistor input and high impedance
input with the port 3 control register (P3CON).
When configured for a secondary function, an external
interrupt is allocated to P3.0 and an event counter is
allocated to P3.1.
14 12 P4.0 0 4-bit output port (port 4) :
13 11 P4.1 4-hit CMOS output port.
12 10 P4.2
11 9 P4.3
18 16 P6.0 I/0 |4-bit input-output port (port 6) :
Select between input and output, between pull-down resistor
17 15 P6.1 input and high impedance input, and between open-drain
16 14 PG.2 output and CMOS output with the port 6 control register
. (P6CON). When configured for a secondary function, an
15 13 P6.3 external interrupt is allocated.
22 20 P7.0 I/0 |4-bitinput-output port (port 7) :
Select between input and output, between pull-down
21 19 P71 resistor input and high impedance input, and between
20 18 P7.2 open-drain output and CMOS output with the port 7 control
: register (P7CON). When configured for a secondary
19 17 P7.3 function, an external interrupt is allocated.
Melody 25 23 MDO 0 Output pin of melody driver 0.
Drivers 24 22 MDO 0 |Negative-phase output pin of MDO output.
26 24 MD1 0 Output pin of melody driver 1.
27 25 MD1 0 Negative-phase output pin of MD1 output.
LCD 95 92 COM1 0 LCD common signal output pins.
Drivers 94 | 91 | com2 | O
93 90 COM3 0
92 89 COM4 0
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OKI Semiconductor MSM64155A/64155AL
Basic Functions (Continued)

Function Pin Pad Symbol | Type Description

LCD 91 88 SEGO 0 LCD segment signal output pins

Drivers 90 87 SEGH 0
89 86 SEG2 0
88 85 SEG3 0
87 84 SEG4 0
86 83 SEG5 0
85 82 SEG6 0
84 81 SEG7 0
83 80 SEG8 0
82 79 SEG9 0
81 78 SEG10 0
80 77 SEG11 0
79 76 SEG12 0
78 75 SEG13 0
77 74 SEG14 0
76 73 SEG15 0
75 72 SEG16 0
74 71 SEG17 0
73 70 SEG18 0
72 69 SEG19 0
7 68 SEG20 0
70 67 SEG21 0
69 66 SEG22 0
68 65 SEG23 0
67 64 SEG24 0
66 63 SEG25 0
65 62 SEG26 0
64 61 SEG27 0
63 60 SEG28 0
62 59 SEG29 0
61 58 SEG30 0
60 57 SEG31 0
59 56 SEG32 0
58 55 SEG33 0
57 54 SEG34 0
56 53 SEG35 0
55 52 SEG36 0
54 51 SEG37 0
53 50 SEG38 0
52 49 SEG39 0
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OKI Semiconductor MSM64155A/64155AL
Secondary Functions

Function Pin Pad Symbol | Type Description
LCD 51 48 SEG40 0 LCD segment signal output pins.
Drivers 50 47 SEG41 0

49 46 SEG42 0

48 45 SEG43 0

47 44 SEG44 0

46 43 SEG45 0

45 42 SEG46 0

44 41 SEG47 0

43 40 SEG48 0

42 39 SEG49 0

41 38 SEG50 0

39 37 SEG51 0

38 36 SEG52 0

37 35 SEG53 0

36 34 SEG54 0

35 33 SEG55 0

34 32 SEG56 0

33 31 SEG57 0

32 30 SEG58 0

31 29 SEG59 0
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OKI Semiconductor

MSM64155A/64155AL

Secondary Functions (Continued)

Function Pin Pad Symbol | Type Description
External 8 6 P2.0 | P2.0 to P2.3 secondary functions :
Interrupts 7 5 P2 1 These are level-triggered external interrupt input pins.
6 4 P2 2 Select interrupt enable/disable for each bit with the
. P2 interrupt enable register (P21E).
5 3 P2.3 If P2.0 to P2.3 pins are set to “H” level for a minimum
of 2 seconds, the device enters system reset mode.
P2.0, P2.1 secondary functions :
trigger input pins for capture circuit.
10 8 P3.0 | P3.0 secondary functions :
This is an input pin for external interrupt. This pin can
receive an interrupt at a rising edge, a falling edge, or at
both rising and falling edges.
18 16 P6.0 [ P6.0 to P6.3 secondary functions :
17 15 P6.1 These are level-triggered external interrupt input pins.
16 14 P6.2
15 13 P6.3
22 20 P7.0 I P7.0 to P7.3 secondary functions :
29 19 P7.1 These are level-triggered external interrupt input pins.
20 18 P7.2
19 17 P7.3
Event 9 7 P3.1 P3.1 secondary functions :
Counter input port for event counter
Input

8/24



OKI Semiconductor

MSM64155A/64155AL

Connections of Unused Pins

Symbol Recommended Pin Connection

TST1to3 Open

P2.0to P2.3 |'L"level or open

P3.0to P3.1 |"L"level or open

P4.0to P4.3 |Open

P6.0to P6.3 | Forinput setting : "L" level or open (Initial value is an input mode.)
For output setting : Open

P7.0to P7.3 |Forinput setting : "L" level or open (Initial value is an input mode.)
For output setting : Open

MDO, MDO | Open

MD1, MD1

COM1to4 Open

SEGOto 59 | Open
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OKI Semiconductor MSM64155A/64155AL
ABSOLUTE MAXIMUM RATINGS
1.5 V Operation (MSM64155A)
(Vop=0V)
Parameter Symbol Condition Rating Unit
Power Supply Voltage 1 Vss1 Ta=25°C -2.010 +0.3 v
Power Supply Voltage 2 Vsso Ta=25°C —4.0to0 +0.3 v
Power Supply Voltage 3 Vss3 Ta=25°C -5.510 +0.3 Vv
Power Supply Voltage 4 VssL Ta=25°C -2.01t0 +0.3 v
Input Voltage 1 Vini Vssy input, Ta=25°C Vss1—0.3 t0 +0.3 vV
Input Voltage 2 Vine VsgL input, Ta=25°C VssL 0.3 t0 +0.3 vV
Output Voltage 1 Vout1 Vssy input, Ta=25°C Vss1—0.3 t0 +0.3 v
Output Voltage 2 Voute Visso input, Ta=25°C Vsso —0.3 t0 +0.3 V
Output Voltage 3 Vouts Vsss input, Ta=25°C Vss3 —0.3 t0 +0.3 vV
Output Voltage 4 Vouts VgL input, Ta=25°C VssL 0.3 to +0.3 vV
Storage Temperature TsTg — -5510 +125 °C
RECOMMENDED OPERATING CONDITIONS
1.5V Operation (MSM64155A)
(Vpp=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — -401to0 +70 °C
BUPF="0" -1.7t0-1.25
Operating Voltage V v
perating Yoriag i BUPF="1" 1.7t0-1.15
Crystal Oscillator 7 . 3010 35 KHz
Frequency
CROSC External Resistance Ros — 1 M£10% Q
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OKI Semiconductor

MSM64155A/64155AL

ELECTRICAL CHARACTERISTICS

1.5 V Operation (MSM64155A)

DC Characteristics

(Vpp=0V, Vss1=—1.5V, Ta=—40 to +70°C unless otherwise specified.)

Parameter Symbol Condition Min. | Typ. |Max.| Unit M%?rsé:::tng
100%
Ca, Cb, C12=0.1 uF *
Tad0t0760°C 20% |-32|-30]-28
BUPF="0"
100%
Ca, Cb, C1p=0.1 pF *
Taed0to70°¢. ~20% |-32|-30] 27
Vssz Voltage Vs, [BUPFED o v
Ca, Cb, C12=0.1 ].,lF i200/ 0
Ta=—40 to +60°C ° |-32|-30|-25
BUPF="1"
100%
Ca, Cb, C12=0.2 uF *o%
Tad010470°C 0% |-32|-3.0|-2.3
BUPF="1" 1
100%
Ca, Cb, C1p=0.1 pF *o% 1
Tad0t0760°C ~20% | 47|45 42
BUPF="0"
100%
Ca, Cb, C12=0.1 uF *
Taed010570°C. 20% |-47|-45|-40
Vss3 Voltage Vsgy  |BUPF='0 o v
Ca, Cb, C1o=0.1 uF 506"
Ta=—40 to +60°C ° |-47|-45|-39
BUPF="1"
100%
Ca, Cb, C12=0.2 uF *7%
Tac-4010+70°C ~20% |-47|-45|-87
BUPF="1"
Veet Voltage y BUPF="0" -15|-1.3|-06 v
ssi. Voltag SSL [gypr=1” 19]-13]-06
Within 5 seconds after
XTOSC Oscillation Start Voltage VsTa _ — | — |-145 V
oscillation starts
XTOSC Oscillation Hold Voltage VhoLp — — | — |-115] V 1
XTOSC External Capacitance CG — 10 | — | 30 | pF
XTOSC Internal Capacitance CD — 10 | 15 | 20 | pF
GROSC Oscillation Frequency fer Ros = IMQ 15 | 40 | 75 | kHz 1

Notes: 1. "XTOSC" indicates the 32.768 kHz crystal oscillation circuit.
2. "CROSC" indicates the 32 kHz RC oscillation circuit.
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OKI Semiconductor MSM64155A/64155AL

DC Characteristics

* 32.768 kHz crystal oscillation
(Vpp=0V, Vss1=—1.5V, Ta=—40 to +70°C unless otherwise specified.)

Parameter | Symbol Condition Min. | Typ. Max.| Unit| M&asuring
Current IpD1 CPU in HALT state Ta=—401t0 +40°C | — | 2 6 | uA
Consumption 1 BUPF="0" Ta=+4010+70°C | — | 2 | 40 | pA
Current IpD1 CPU in HALT state Ta=—40t0+40°C| — | 3 | 10 | uA
Consumption 1 BUPF="1" Ta=+401t0+70°C| — | 3 | 50 | uA ’
Current Ibp2 CPU in operation state | Ta=—40t0+40°C | — | 6 | 15 | WA
Consumption 2 BUPF="0" Ta=+40t0+70°C| — | 6 | 50 | pA
Current Ipp2 CPU in operation state | Ta=—40t0+40°C | — | 10 | 25 | pA
Consumption 2 BUPF="1" Ta=+4010+70°C | — | 10 | 60 | MA

e RC oscillation
(Vpp=0V, Vss1=—1.5V, Rps=1 MQ, Ta=—40 to +70°C unless otherwise specified.)

Parameter Symbol Condition Min. | Typ. |Max.| Unit M%ailfcud‘iirg
Current IpD1 CPU in HALT state Ta=—40t0 +40°C| — | 3 | 10 | pA
Consumption 1 BUPF="0" Ta=+4010+70°C | — | 3 | 45 | pA
Current IbD1 CPU in HALT state Ta=—40t0 +40°C| — | 6 | 15 | WA
Consumption 1 BUPF="1" Ta=+401t0+70°C| — | 6 | 50 | MA "
Current Ibp2 CPU in operation state | Ta=—40t0 +40°C | — | 7 | 20 | pA
Consumption 2 BUPF="0" Ta=+4010+70°C | — | 7 | 50 | pA
Current Ipp2 CPU in operation state | Ta=—40t0 +40°C | — | 15 | 30 pA
Consumption 2 BUPF="1" Ta=+40t0+70°C| — | 15 | 70 | HA
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OKI Semiconductor MSM64155A/64155AL

DC Characteristics

(Vpp=0V, Vss1=VssL=—1.5V, Vg50=—3.0 V/, Vs53=—4.5 V,
Ta=—40to +70°C unless otherwise specified.)

(P Name) | Symbol Condition Min. | Typ. Max, Unit| Measuring
Output Current 1 loH1 Voui=—0.5V -2.0(-0.6|-0.1| mA
(P40t P4.3)
o1 Mo lott | Vour=Vsst+0.5V 01|06 |20 | mA
lo VoHp=—0.2 V (Voplevel) | — | — | —4 | pA
lomH2 Vomho=Vss1+0.2 V (Vss1 level) 4 | — | — |uA
Output Current 2 lomH2s VomH2s=Vss1—0.2 V (Vsst level) — | — | 4| pA
535%01?0355@3’) lowL2 Vomio=Vss2+0.2 V (Vss2 level) 4 | — | — | pA )
lomL2s Vomros=Vsso—0.2 V (Vsso level) — | — | -4 | pA
loL2 Voro=Vss3+0.2 V (Vss3 level) 4 | — | — | HA
Output Current 3 loH3 Vonsz=—0.5V -5.0(-21(-0.3| mA
(P6.0 o P6.3)
(P7.0t0 P7.3) loLs VoL3=Vss1+0.5V 01]07 |20 ]| mA
Output Leakage
Cur?ent g loo Vor=Vop — | — 03] pA
(P4.0 to P4.3)
(P6.0 to P6.3) - _ — | —
(P7.010 P73) loot Vor=Vsst 0.3 HA
Input Current 1 l1H1 ViH1=Vpp (when pulled down) 1 20 | 100 | pA
P2.0 1o P2. ——
EPS.([))E Ps_f; llH1z Vin1=Vpp (at high impedance) 0 | — | 1 | A
P6.0 10 P6.3
EP?.O 0 P7.3; it ViL1=Vsst 1| — | 0| pA
Input Gurrent 2 liH2 ViH=Vpp 03 [0.75| 15 | mA 3
(TST1, TST2, TST3)
liL2 ViLo=Vss1 -1 | — | 0 |pA
Input Gurrent 3 I ViHa=Vpp 15 | 40 | 100 | pA
RESET
(RESED liLs ViL3=Vss1 1| — | 0 |puA
Input Voltage 1
(P2.0 to P2.3) \ — 03| — | 0 |V
(P3.0to P3.1)
(P6.0to P6.3) 4
(P7.010 P7.3)
(TST1, TST2, TST3) ViL1 — -15| — |12 V
(RESET)
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OKI Semiconductor

MSM64155A/64155AL

Measuring circuit 1

___ \
SCT lDD
[ ] XTAL T CG
0SC0 1
MSM64155A c
1
T C12
VssL Co
Voo Vssi  Vss2 Vss3
Ca, Ch, G2 :0.1t00.2 uF
Ca Cb C|_ 101 ].lF
CL= = — XTAL 1 32.768 kHz
® =+ ) CG 15 pF
Measuring circuit 1'
SC1
% Ros
0SCo
MSM64155A
G—
4‘,‘ Ci2
VssL Co
Voo Vssi  Vss2 Vss3
Ca, Cb, C12 :0.110 0.2 uF
G :0.1 uF
Ca Ch L u
- = — R 1 MQ
CL QD 1 0S
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OKI Semiconductor MSM64155A/64155AL

Measuring circuit 2

ViR o™ ®

MSM64155A

INPUT
OUTPUT

V||_ oO———=

Vob  Vssi Vss2  Vsss  Vssi

Measuring circuit 3

(*3) o

B

T MSM64155A

INPUT
OUTPUT

Vop  Vsst Vsso  Vsss  Vssi
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OKI Semiconductor MSM64155A/64155AL

Measuring circuit 4

——-o

Waveform
check

Vi o™

MSM64155A

INPUT
OUTPUT

ViL o™

Vop  Vsst Vsso  Vsss  Vssi

L]

*1 Input logic is set to the designated state.

*2 Measurement is repeated for the designated output pins.
*3 Measurement is repeated for the designated input pins.
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OKI Semiconductor MSM64155A/64155AL

ABSOLUTE MAXIMUM RATINGS

3.0 V Operation (MSM64155AL)

(Vpp=0V)
Parameter Symbol Condition Rating Unit
Power Supply Voltage 1 Vss1 Ta=25°C -2.01t0 +0.3 v
Power Supply Voltage 2 Vss2 Ta=25°C -4.010 +0.3 v
Power Supply Voltage 3 Vss3 Ta=25°C -5.510 +0.3 V
Power Supply Voltage 4 VssL Ta=25°C -4.01t0 +0.3 v
Input Voltage 1 Vini Vsso input, Ta=25°C Vsso 0.3 t0 +0.3 v
Input Voltage 2 Ving VssL input, Ta=25°C VgsL -0.310 +0.3 vV
Output Voltage 1 Vouti Vssz input, Ta=25°C Vss2 0.3 10 +0.3 v
Output Voltage 2 Vout? Vsss input, Ta=25°C Vss3 —0.3 t0 +0.3 v
Output Voltage 3 Vouts VsgL input, Ta=25°C VgsL —0.31t0 +0.3 V
Storage Temperature TsTg — -5510 +125 °C
RECOMMENDED OPERATING CONDITIONS
3.0 V Operation (MSM64155AL)
(Vpp=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — -401t0 +70 °C
Operating Voltage Vsso BUPF-C ~8510-25 v
BUPF="1" -3.51t0-2.0
Crystal Oscillator Frequency fxr — 30 to 66 kHz
GROSC External Resistance Ros — 1 M+10% Q
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OKI Semiconductor

MSM64155A/64155AL

ELECTRICAL CHARACTERISTICS
3.0 V Operation (MSM64155AL)

DC Characteristics

(Vop=0V, Vss2=—3.0 V, Ta=—40 to +70°C unless otherwise specified.)

Parameter Symbol Condition Min. | Typ. |Max.| Unit M%?rs(;ﬁllpg
0,
Vss1 Voltage Vst |Ca, b, Crp=0.1 uF 200" |-1.7|-1.5| 1.3 | V
0,
Vsss Voltage Vsss  |Ca, b, Cra=0.1 uF 200" |47 | -45| 42| V 1
1
BUPF="0" -15|-1.3|-0.6
VssL Voltage V
ssL. Volkag L I upF=t- 19|-13|-06
At Within 5 seconds after I .
XTOSC Oscillation Start Voltage VsTa oscillation starts 251V
XTOSC Oscillation Hold VioLp _ — | — |20l v ’
Voltage
XTOSC External Capacitance CG — 10 | — | 30 | pF
XTOSC Internal Capacitance CD — 10 | 15 | 20 | pF
CROSC Oscillation Frequency for Ros=1 MQ 15 | 40 | 75 | kHz 1

Notes: 1. "XTOSC" indicates the 32.768 kHz crystal oscillation circuit.

2. "CROSC indicates the 32 kHz RC oscillation circuit.
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OKI Semiconductor

MSM64155A/64155AL

DC Characteristics

* 32.768 kHz crystal oscillation

(Vpp=0V, Vss52=—3.0 V, Ta=—40 to +70°C unless otherwise specified.)

Parameter | Symbol Condition Min. | Typ. Max.| Unit| M&asuring
Current IpD1 CPU in HALT state Ta=—40t0+40°C| — | 0.9 | 45 | pA
Consumption 1 BUPF='0" Ta=+4010+70°C | — | 0.9 | 30 | pA
Current It | CPUinHALT state | Ta=—40t0+40°C| — | 1.5 | 6 | WA
Consumption 1 BUPF="1" Ta=+40t0+70°C | — | 1.5 | 40 | MA 1
Current Ibp2 CPU in operation state | Ta=—40t0+40°C | — | 3 | 10 | uA
Consumption 2 BUPF="0" Ta=+4010+70°C| — | 3 | 40 | pA
Current Ipp2 CPU in operation state | Ta=—40t0+40°C | — | 5 | 15 | pA
Consumption 2 BUPF="1" Ta=+40t0+70°C| — | 5 | 50 | MA
¢ RC oscillation
(Vpp=0V, Vs52=—3.0 V, Rgs=1 MQ, Ta=—40 to +70°C unless otherwise specified.)
Parameter Symbol Condition Min. | Typ. |Max.| Unit M%?fcul:iitr\g
Current Ipp1 CPU in HALT state Ta=—40to+40°C| — | 15| 6 | pA
Consumption 1 BUPF='0" Ta=+4010+70°C | — | 15 | 40 | pA
Current IpD1 CPU in HALT state Ta=—40t0+40°C| — | 3 | 10 | pA
Consumption 1 BUPF="1" Ta=+401t0+70°C| — | 3 | 50 | WA "
Current Ipp2 CPU in operation state | Ta=—40t0 +40°C | — | 4 | 12 | pA
Consumption 2 BUPF="0" Ta=+40t0+70°C| — | 4 | 50 | pA
Current Ibp2 CPU in operation state | Ta=——40t0+40°C | — | 8 | 25 | pA
Consumption 2 BUPF="1" Ta=+40t0+70°C| — | 8 | 60 | MA

19/24



OKI Semiconductor

MSM64155A/64155AL

DC Characteristics

(Vpp=0V, Vsg1=Vss.=—1.5 V/, Vg59p=—3.0 V, V553=—4.5 V,

Ta=—40to +70°C unless otherwise specified.)

(T’ai':af‘?;er;%; Symbol Condition Min. | Typ. |Max.| Unit M%?fcul:ii{‘g
Output Current 1 | — 6 |- _
(P4.010 P4.3) ot Vor=—0.5V 6 |-1.8(-0.7 | mA
MDO, MDO
EMDLW; lot1 Vor1=Vss2+0.5 V 07 18| 6 | mA
lonz Vore=—0.2V (Vop level) — | — | -4 | A
lomHz VomHz=Vss1+0.2 V (Vsst level) 4 | — ] — uA
Output Current 2 I “Vaa1—0. N R
(SEGO 10 SEG59) OMH2S VomH2s=Vss1—0.2 V (Vss1 level) 4 | pA
(COM1 to COM4) lomL2 Vomr2=Vss2+0.2 V (Vss2 level) 4 | — | — | pA 5
lomL2s VomLes=Vss2—0.2 V (Vsso level) | — | — | -4 | A
loL2 VoL2=Vss3+0.2 V (Vsss level) 4 | —| — | uA
Output Current 3 loH3 Vons=—0.5V 18| -6 | =2 | mA
(P6.0to P6.3)
(P7.010 P7.3) loLs VoL3=Vss2+0.5 V 07|16 | 6.0 | mA
Output Leakage
Currpent g loo Vor=Vop — | — | 03| puA
(P4.0 10 P4.3)
(P6.0to P6.3) _ _ S
(P7.0t0 P7.3) loo Vor=Vss 0.3 HA
Input Gurrent 1 l1H1 ViH1=Vpp (when pulled down) 50 | 100 | 300 | pA
P2.0 to P2. —
EPB.g :g Ps.?; lH1z Vin1=Vpp (at high impedance) 0 | — | 1 | pA
P6.0to P6.3
EP?.O o P7.3; s ViL=Vss2 -1 — 1] 0| pA
Input Current 2 o Viro=Vop 075/ 15| 3 | mA 3
(TST1, TST2, TST3)
liL2 Vi 2=Vss2 -1 | — | 0 | uA
Input Gurrent 3 I3 Vina=Vop 40 | 80 | 200 | pA
(RESET) - —
liL3 ViLs=Vss2 -1 0 | mA
Input Voltage 1
(P2.0 10 P2.3) Vi — 06l — 1| 0o | v
(P3.0to P3.1)
(P6.0 10 P6.3) 4
(P7.010 P7.3)
(TST1, TST2, TST3) ViL1 — 30| — |-24| V
(RESET)
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OKI Semiconductor MSM64155A/64155AL

Measuring circuit 1

— V
0SCT lDD
[ ] XTAL T CG
0SCo 1
MSM64155AL
“—
:|' C12
VssL Co
Voo Vss2  Vssi Vss3
Ca, Cb, C12,C.  :0.1 uF
Ca b XTAL : 32.768 kHz
CLT 1 T - CG 15 pF
® T W )
Measuring circuit 1'
0SC1
% Ros
0SCo
MSM64155AL
Cq —_l_
4‘,‘ Ci2
VssL Co
Voo Vss2  Vssi Vss3
Ca, Ch, C2,CL  : 0.1 puF
Ca Ch ROS 1T MQ

CL =

(A_) =

21/24



OKI Semiconductor MSM64155A/64155AL

Measuring circuit 2

Vig o™ ®

MSM64155AL

INPUT
OUTPUT

V“. [

Vop  Vsst Vsso  Vsss  Vssi

Measuring circuit 3

(*3) o

® -

T MSM64155AL

INPUT
OUTPUT

Vop  Vsst Vsso  Vsss  Vssi
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OKI Semiconductor MSM64155A/64155AL

Measuring circuit 4

——-o

Waveform
check

Vi o™

MSM64155AL

INPUT
OUTPUT

ViL o™

Vop  Vsst Vssa  Vsss  Vssi

L]

*1 Input logic is set to the designated state.

*2 Measurement is repeated for the designated output pins.
*3 Measurement is repeated for the designated input pins.
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OKI Semiconductor MSM64155A/64155AL

PACKAGE DIMENSIONS

(Unit : mm)
QFP100-P-1420-0.65-BK |
25.0: 0.2
20.0:+ 0.2
S)
HA A R
©= = _
N % O % %
HE= =
= PR
XY 2.5+ 0,2
SRRt CRt AL Z[9
INDEX MARK w2 \
Mirror finish o =0 1vp. 0.65 | 0.32:%?% N :7 S_Q}OJO“
0.17+ 0.05 $ T ﬁBTYP.
%ﬂﬂﬂ 0 = 138+ 0.15
[/7]0.12 SEATING PLANE S
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.29 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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