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MSM64153A/64153AL

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

GENERAL DESCRIPTION

The MSM64153A (1.5 V)/64153AL (3.0 V) is a high-performance 4-bit microcontroller that
incorporates Oki-original CPU core nX-4/20.

The MSM64153A/64153AL has an LCD driver for up to 144 segments, an event counter, and
melody circuits. It is best suited for applications such as clocks and LCD games.

FEATURES

* Operating range
Operating voltage
Operating temperature
Operating frequency

Supply current (Typ.)
¢ Minimum instruction execution time
* General memory space
* Local memory space
¢ LCD driver

* [/O port
Input-output port

Input port

* Event counter
* Melody output
¢ Interrupts

* Package:

:1.5V/3.0V
: =40 to +70 °C
: 32.768 kHz crystal oscillation

Approx. 32 kHz RC oscillation

: 0.9 uA (3.0 Vat HALT mode)
:91 us

: 3040 bytes

: 160 nibbles

140

Common driver x 4
Segment driver x 36
1/4 duty, 1/3 bias; 144 segments (36 x 4)
1/3 duty, 1/3 bias; 108 segments (36 x 3)

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

selectable; pull-down resistor input/high-impedance
input selectable)

: 1 port x 2 bits (pull-down resistor input/high-impedance

input selectable)
1 port x 4 bits (pull-down resistor input/high-impedance
input selectable)

: 1 channel
12
: 10 sources

External 4, time base 4, melody 2

80-pin plastic QFP (QFP80-P-1420-0.80-BK) : (Product name : MSM64153 A-xxxGS-BK,

Chip

MSM64153 AL-xxxGS-BK)

: MSM64153A-xxx, MSM64153 AL-xxx
xxx indicates a code number.

e OTP version (for program evaluation) : MSM64P155/64P155L
(The package, power polarity, and operating voltage of the MSM64P155/64P155L are
different from the MSM64153A /64153AL. For details, refer to the "MSM64P155 User's

Manual".)
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OKI Semiconductor MSM64153A/64153AL
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OKI Semiconductor

MSM64153A/64153AL

PIN CONFIGURATION (TOP VIEW)

Note:

SEG6 [1]
(NC) [Z]
SEG5 3]
SEG4 [4]
SEG3 [5]
SEG2 [6]
SEG1 [7]
SEGO 8]
(NC) @]
VssL (10
COM4 [
CcoM3 (12
com2 3]
(NC) [14]
COM1 [d5]
C2 (16}

c1 7
Vsss (18]
Vsso (191
Vsst1 [20]
TST3 [27]
(NC) 22
TST2 [23]
TST1 [24]

[80] SEG7
[79] SEG8
78] SEG9

[77] SEG10

761 SEG11

[75] SEG12

741 SEG13

73] SEG14

72] SEG15

711 SEG16

[70] SEG17

[69] SEG18

68] SEG19

[67] SEG20

[66] SEG21

65] SEG22

Pins marked as (NC) are no-connection pins which are left open.

@)

[64] SEG23
53] (NC)
1621 SEG24
1611 SEG25
[60] SEG26
[59] SEG27
58] SEG28
[57] SEG29
[56] SEG30
[55] SEG31
[54] SEG32
53] (NC)
[52] SEG33
511 SEG34
[50] SEG35
49] MDO
48] MDO
47] MDT
146] MD1
45] Vpp
144] P7.0
73] (NC)
1421 P7.1
[41] P7.2

0SCO0 25
0SC1 [26]

P3.1 [27]
P3.0 28]
P2.3 [29]
P2.2 [30]

P2.1 [31]

(NC) [32]

P2.0 [33]

(NC) [34]

P6.3 [35]
P6.2 [36]
P6.1 [37]
P6.0 [38]

RESET [39]

80-Pin Plastic QFP

P7.3 [40]
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OKI Semiconductor MSM64153A/64153AL

PAD CONFIGURATION

Pad Layout
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Chip Size : 4.08 mm x 4.02 mm
Chip Thickness : 350 um (typ.)
Coordinate Origin : Chip center

Pad Hole Size : 110 um X 110 um
Pad Size : 120 um x 120 pm
Minimum Pad Pitch : 180 um

Note: The chip substrate voltage is Vpp.
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OKI Semiconductor MSM64153A/64153AL

Pad Coordinates

Pad No. Pad Name X (pm) Y (um) Pad No. Pad Name X (pm) Y (um)
1 SEGS -1697 -1809 41 MDO 755 1809
2 SEG4 —1482 -1809 42 SEG35 547 1809
3 SEG3 -1270 -1809 43 SEG34 339 1809
4 SEG2 -1058 -1809 44 SEG33 131 1809
5 SEG1 -848 -1809 45 SEG32 =77 1809
6 SEGO -637 -1809 46 SEG31 —284 1809
7 VssiL 424 -1809 47 SEG30 -494 1809
8 COM4 -201 -1809 48 SEG29 =701 1809
9 COM3 10 -1809 49 SEG28 -907 1809
10 Com2 222 -1809 50 SEG27 -1116 1809
11 COM1 430 -1809 o1 SEG26 -1324 1809
12 C2 641 -1809 92 SEG25 -1530 1809
13 C1 854 -1809 93 SEG24 -1743 1809
14 Vss3 1065 -1809 54 SEG23 -1889 1599
15 Vsso 1275 -1809 25 SEG22 -1889 1409
16 Vss1 1486 -1809 26 SEG21 -1889 1214
17 TST3 1697 -1809 57 SEG20 -1889 1019
18 TST2 1889 -1712 58 SEG19 -1889 829
19 TSTH 1889 -1516 29 SEG18 -1889 639
20 0SCo 1889 -1319 60 SEG17 -1889 449
21 0SC1 1889 -1123 61 SEG16 -1889 260
22 P3.1 1889 —927 62 SEG15 -1889 70
23 P3.0 1889 =730 63 SEG14 -1889 -120
24 P2.3 1889 -536 64 SEG13 -1889 -310
25 p2.2 1889 -338 65 SEG12 -1889 -501
26 P2.1 1889 -141 66 SEG11 -1889 -693
27 P2.0 1889 25 67 SEG10 -1889 -885
28 P6.3 1889 251 68 SEG9 -1889 -1078
29 P6.2 1889 448 69 SEGS -1889 -1271
30 P6.1 1889 644 70 SEG7 -1889 -1465
31 P6.0 1889 840 71 SEG6 -1889 -1656
32 RESET 1889 1036
33 P7.3 1889 1233
34 pP7.2 1889 1429
35 P7.1 1889 1625
36 P7.0 1796 1809
37 Vop 1585 1809
38 MD1 1378 1809
39 MD1 1172 1809
40 MDO 962 1809
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OKI Semiconductor

MSM64153A/64153AL

PIN DESCRIPTIONS

Basic Functions

Function Pin Pad Symbol | Type Description
Power 45 37 Vbp — | Digital supply voltage (0 V)
Supply 20 16 Vss1 — | Digital negative power supply (1.5 V spec.)
Bias output for LCD driver (3.0 V spec.)
19 15 Vsso — | Digital negative power supply (3.0 V spec.)
Bias output for LCD driver (1.5 V spec.)
18 14 Vss3 — |Bias output for LCD driver (-4.5V)
17 13 C1 — | For connection to capacitors that generate bias for the
16 12 c2 — | LCD driver
10 7 VssL — | Negative power supply voltage pin for internal logic
(An internally generated constant voltage is present at this pin.)
Oscillation 25 20 0SCO || Clock oscillation pins:
Either a crystal (32.768 kHz) and a capacitor (10 to 30 pF)
2 21 0SC1 0 |are connected to these pins or a resistor (1 MQ) is.
Test 24 19 TST1 I Input pins for test
23 18 TST2 I
21 17 TST3 |
RESET 39 32 RESET I System reset input pin :

Setting this pin to "H" level puts this device into a reset state.
Then, setting this pin to "L" level starts executing an
instruction from address 0000H.

This pin is internally connected to Vgs1 or Vgso through a
pull-down resistor.
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OKI Semiconductor MSM64153A/64153AL
Basic Functions (continued)
Function Pin Pad Symbol | Type Description
Ports 33 27 P2.0 I 4-bit input port (port 2) :
31 26 P2 1 Select between pull-down resistor input and high impedance
30 o5 P2 2 input for each bit with the port 2 control register (P2CON).
: When configured for secondary functions, an external
29 24 P2.3 interrupt and capture circuit trigger input are allocated.
If P2.0 to P2.3 are set to "H" level, the device enters system
reset mode.
28 23 P3.0 I 2-bit input port (port 3) :
7 29 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.
38 31 P6.0 I/0 |4-bitinput-output port (port 6) :
37 20 P6.A Select between input and output, between pull-down resistor
: input and high impedance input, and between open-drain
36 29 P6.2 output and CMOS output with the port 6 control register
35 28 P6.3 (P6CON). When configured for a secondary function, an
external interrupt is allocated.
44 36 P7.0 [/0 |4-bit input-output port (port 7) :
Select between input and output, between pull-down
42 35 P7.1 C o .
resistor input and high impedance input, and between
41 34 P7.2 open-drain output and CMOS output with the port 7 control
40 33 P7.3 register (P7CON). When configured for a secondary
function, an external interrupt is allocated.
Melody 48 40 MDO 0 Output pin of melody driver 0
Drivers 49 41 MDO 0 |Inverted output pin of MDO output
46 38 MDA 0 Output pin of melody driver 1
47 39 MD1 0 Inverted output pin of MD1 output
LCD 15 11 coM1 0 LCD common signal output pins
Drivers 13 | 10 | com2 | O
12 9 COM3 0
11 8 COM4 0
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OKI Semiconductor MSM64153A/64153AL
Basic Functions (continued)

Function Pin Pad Symbol | Type Description

LCD 8 6 SEGO 0 LCD segment signal output pins

Drivers 7 5 SEG1 0
6 4 SEG2 0
5 3 SEG3 0
4 2 SEG4 0
3 1 SEGS 0
1 71 SEG6 0
80 70 SEG7 0
79 69 SEG8 0
78 68 SEG9 0
77 67 SEG10 0
76 66 SEG11 0
75 65 SEG12 0
74 64 SEG13 0
73 63 SEG14 0
72 62 SEG15 0
7 61 SEG16 0
70 60 SEG17 0
69 59 SEG18 0
68 58 SEG19 0
67 57 SEG20 0
66 56 SEG21 0
65 55 SEG22 0
64 54 SEG23 0
62 53 SEG24 0
61 52 SEG25 0
60 51 SEG26 0
59 50 SEG27 0
58 49 SEG28 0
57 48 SEG29 0
56 47 SEG30 0
55 46 SEG31 0
54 45 SEG32 0
52 44 SEG33 0
51 43 SEG34 0
50 42 SEG35 0
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OKI Semiconductor MSM64153A/64153AL
Secondary Functions
Function Pin Pad Symbol | Type Description
External 33 27 P2.0 I P2.0 to P2.3 secondary functions :
Interrupts 31 26 P2 1 These are level-triggered external interrupt input pins.
30 25 P 2 Select interrupt enable/disable for each bit with the
- P2 interrupt enable register (P2IE).
29 24 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.
28 23 P3.0 I P3.0 secondary function :
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.
38 31 P6.0 I P6.0 to P6.3 secondary functions :
37 30 P6.1 These are level-triggered external interrupt input pins.
36 29 P6.2
35 28 P6.3
44 36 P7.0 I P7.0 to P7.3 secondary functions :
49 35 P7 1 These are level-triggered external interrupt input pins.
41 34 P7.2
40 33 P7.3
Event 27 22 P3.1 P3.1 secondary function :
Counter Input port for event counter
Input
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OKI Semiconductor MSM64153A/64153AL

Handling When Specific Pins Are Not Used

Symbol Recommended Pin Connection
TST1to TST3 | Open
P2.0to P2.3 |"L"level or open
P3.0, P3.1 "L" level or open

P6.0to P6.3 |Ininput mode : "L" level or open (Initial setting: input mode)
In output mode : Open

P7.0to P7.3 |Ininput mode : "L" level or open (Initial setting: input mode)
In output mode : Open

MDO, MDO Open
MD1, MD1
COMH1 to COM4 | Open

SEGO to SEG35 | Open
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OKI Semiconductor MSM64153A/64153AL

ABSOLUTE MAXIMUM RATINGS

1.5V Spec. (MSM64153A)

(Vop=0V)
Parameter Symbol Condition Rating Unit

Power Supply Voltage 1 Vsst Ta=25°C —2.0t0 +0.3 v
Power Supply Voltage 2 Vsso Ta=25°C —4.0t0 +0.3 vV
Power Supply Voltage 3 Vss3 Ta=25°C -5.510+0.3 v
Power Supply Voltage 4 VssL Ta=25°C —2.0t0+0.3 v
Input Voltage 1 Vini Viss1 input, Ta = 25°C Vgs1—0.310 +0.3 vV
Input Voltage 2 Vine Vssy input,Ta = 25°C VssL —0.310 +0.3 v
Output Voltage 1 Vouts Vss1 output,Ta = 25°C Vgs1—0.310 +0.3 V
Output Voltage 2 Vout? Vg2 output,Ta = 25°C Vgso— 0.3 10 +0.3 V
Output Voltage 3 Vouts Vss3 output,Ta = 25°C Vss3— 0.3 10 +0.3 v
Output Voltage 4 VouTs VssL output,Ta = 25°C Vs — 0.3 10 +0.3 V
Storage Temperature Tstg — -5510 +150 °C

RECOMMENDED OPERATING CONDITIONS

1.5V Spec. (MSM64153A)

(Vop=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — —40 to +70 °C
, BUPF ="0" -1.71t0-1.25

Operating Voltage Vss1 BUPF = 1" 1710115 v
Crystal Oscillation Frequency fxT — 301035 kHz
External RC Oscillator Resistance Ros — 1M £10% Q
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OKI Semiconductor MSM64153A/64153AL

ELECTRICAL CHARACTERISTICS

1.5V Spec. (MSM64153A)

DC Characteristics
(Vbp=0V, Vgs1=—1.5V, Ta=—-40 to +70°C unless otherwise specified.)

. . .. IMeasuring
Parameter Symbol Condition Min. | Typ. |Max.| Unit L.
Circuit
Ca, Cp, C12= 0.1 uF +100%
Ta =40 to +60°C ° -32(-3.0|-28
BUPF ="0"
Ca, Cp, Cro= 0.1 uF +100%
Ta =-40t0 +70°C ° -32(-3.0|-27
Vs Voltage v BUPF-"0 v
ss2 Y0Tag %% Gy, Gy, Crp= 0.1 uF +00%
Ta =40 to +60°C ° -32|-3.0|-25
BUPF="1"
Ca, Cp, C12= 0.2 uF jggo/
Ta =-40 to +70°C ° -32/-3.0|-23
BUPF="1" 1
Ca, Cb, C12=0.1 uF i;go// 1
Ta =-40 to +60°C ° -47|-45|-42
BUPF ="0"
Ca, Cp, C12= 0.1 uF i;gg%
Ta=-4010 +70°C ¢ -47|-45]-4.0
Vigss Voltage v Bupr=10' v
SS3 g SS3 Ca, Cb, Cio=0.1 HF _ggg}%
Ta=-40t0 +60°C ~“°"° -4.7|-451-3.9
BUPF ="1"
Ca, Cp, C12=0.2 uF +1 89/%
Ta=—-40t0+70°C <" -47|-45|-3.7
BUPF="1"
Vee Voltage v BUPF ="0" -15(-13|-0.6 v
ssi. Voltag SSLIBUPF =" 19|13 -06
Crystal Oscillation Oscillation start time:
VsTa o — | — |-145| V
Start Voltage within 5 seconds after reset
Crystal Oscillation
Hold Voltage VHotp o — | =Y 1
External Crystal
Oscillator Capacitance Ce o 101 — | 30| pF
Internal Crystal C 10 1 15 | 20 "
Oscillator Capacitance D P
RC Oscillation
fcR | Ros=1MQ 15 | 40 | 75 | kHz 1
Frequency
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OKI Semiconductor

MSM64153A/64153AL

DC Characteristics (continued)

* 32.768 kHz crystal oscillation

(Vbp=0V, Vg1 =-1.5V, Ta =-40 to +70°C unless otherwise specified.)

. . . |Measuring
Parameter Symbol Condition Min. | Typ. |Max.| Unit L
Circuit
CPU is in HALT state Ta=-40to0 +40°C — | 2.0 | 6.0 | pA
Supply Current 1 IDD1
BUPF ="0" Ta=+401t0+70°C — | 2.0 | 40 | pA
Subblv Current 1 | CPU is in HALT state Ta=-40to +40°C| — | 3.0 | 10 | pA
PRy POt | BypF =" Ta=+4010+70°C, — | 3.0 | 50 | A 1
CPU is in operation state |Ta=-40t0+40°C| — | 6.0 | 15 | pA
Supply Current 2 Ipp2 .
BUPF="0 Ta=+401t0+70°C| — | 6.0 | 50 | pA
Suooly Current 2 | CPU is in operation state |Ta=—-40t0+40°C| — | 10 | 25 | A
PRy P02 | ByPF =" Ta=+4010+70°C, — | 10 | 60 | A

e RC oscillation

(Vbp=0V, Vsg1=-1.5V, Ros =1 MQ, Ta =-40 to +70°C unless otherwise specified.)

. . .. |IMeasuring
Parameter Symbol Condition Min. | Typ. |[Max.| Unit L
Circuit

Supply Current 1 o1 CPU is in HALT state Ta=-40t0+40°C| — | 3.0 | 10 | yA

BUPF ="0" Ta=+401t0+70°C| — | 3.0 | 45 | A
Supply Current 1 o1 CPU is in HALT state Ta=-40t0+40°C| — | 6.0 | 15 | A

BUPF="1" Ta=+401t0+70°C| — | 6.0 | 50 | pA 1
Supply Current 2 o2 CPU is in operation state |Ta=—-40t0+40°C| — | 7.0 | 20 | uA

BUPF ="0" Ta=+401t0+70°C| — | 7.0 | 50 | pA
Supply Current 2 o2 CPU is in operation state |Ta=-40to +40°C| — | 15 | 30 | pA

BUPF="1" Ta=+40t0+70°C| — | 15 | 70 | pA
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OKI Semiconductor

MSM64153A/64153AL

DC Characteristics (continued)

(Vbp=0V, Vsg1=Vsg =—1.5V, Vg0 =-3.0V, Vgs3=—4.5 V, Ta =40 to +70°C unless otherwise specified.)

Parameter . . . |Measuring
] Symbol Condition Min. | Typ. |[Max.| Unit L.
(Pin Name) Circuit
Output Current 1 | Vort = =05V —2.0|-06|-0.1| mA
(VIDO, WD0) OH1 OH1
(MD1, MDY) lout | VoLt = Vss1+ 05V 01|06 | 20 | mA
Output Current 2 loHo |Vowe=-0.2V (Vpp level) — | — |40 pA
Egg('\iﬂt? SCE(()EI\:;Z)) lomt2 | VomH2 = Vss1+ 0.2V (Vssq level) 40| — | — | pA
0
lomH2s | Vomres = Vss1— 0.2V (Vssy level) — | — |40] pA
lov2 | Vomre=Vss2 + 0.2V (Vss2 level) 40| — | — | vA
lomL2s | Vomios = Vss2— 0.2V (Vsso level) — | — |40 yA 2
lore | Volo=Vss3+0.2V (Vssa level) 40| — | — | pA
Output Current3 | Vo =—-0.5V -5.0|-21]-0.3| mA
(P6.0 to P6.3) oHs | oM
(P7.0 to P7.3) lois | Voiz=Vsst+ 0.5V 01|07 20| mA
Output Leakage
Current loon | Vor= VoD — | — | 03] pA
(P6.0 to P6.3)
(P7.0t0 P7.3) ool | VoL = Vss1 03| — | — | uA
Input Current 1
(P20 to P23) ||H‘| V|H1 = VDD (When pU”ed dOWﬂ) 1.0 20 100 MA
(P3.0, P3.1)
(P6.0 to P6.3) w1z |Viii=Vop  (Inahigh-impedance state)] 0 | — | 1.0 | pA
(P7.0 o P7.3)
3
it | Vit = Vsst -10| — | 0 | pA
Input Current 2 v | Viee = Vpp 03 075 15 | mA
(TST1, TST2, TST3) | ™ | yp= Vs 10 — | 0o | uaA
Input Current 3 vz | Viiz=Vop 15 | 40 | 100 | pA
(RESET) liis | Vis = Vsst 10 — ] 0 | pA
Input Voltage 1
(P20t0P23) | v, _ 03 — | o | v
(P3.0, P3.1)
(P6.0 to P6.3) 4
(TST1, TST2,
TST3) ViLs — 5| — |-12] v
(RESET)
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OKI Semiconductor MSM64153A/64153AL
Measuring circuit 1
- st
rysta
—?-32.768 kHz T Ce
0SCOo .
MSM64153A
C1 ] o
o bL— T
VssiL
Vop  Vsst  Vsso Vss3
Ca, Cp, G2 : 0.1t00.2 uF
Ca Clﬂ C|_ ;0.1 MF
CL = C@ @ f— CMD - C@ Cq : 15 pF

Measuring circuit 1'

SC1
% Ros
0SCo

MSM64153A .
1
:|' Ci2
VssL c2
Voo Vss1 Vsso Vss3
Ca, Cp, C12 :0.110 0.2 uF
L T T T .
© ® =+ ®
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OKI Semiconductor

MSM64153A/64153AL

Measuring circuit 2

ViH 00—

V||_ Oo—=

Measuring circuit 3

("3)

= 5
= MSM64153A 7
= =) T
o
Vpp VT VTz VTs VTL
——o0
o
= 5
= MSM64153A 7
= 3

Vop  Vsst Vss2  Vss3  Vssi

111
|
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OKI Semiconductor MSM64153A/64153AL

Measuring circuit 4

o
Viy © ——o Waveform
= Monitoring

(*3) = MSM64153A =

ViL © = S

Vpp  Vsst  Vsso  Vssz3  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 MSM64153A/64153AL

ABSOLUTE MAXIMUM RATINGS

3.0 V Spec. (MSM64153AL)

(Vop=0V)
Parameter Symbol Condition Rating Unit

Power Supply Voltage 1 Vss1 Ta=25°C -2.0t0 +0.3 v
Power Supply Voltage 2 Vsso Ta=25°C -4.0t0 +0.3 v
Power Supply Voltage 3 Vss3 Ta=25°C -5.5t0+0.3 v
Power Supply Voltage 4 VssL Ta=25°C -4.0t0 +0.3 v
Input Voltage 1 Vind Vs input, Ta = 25°C Vgso— 0.3 10 +0.3 V
Input Voltage 2 Ving Vssp input,Ta = 25°C Vgs — 0.3 10 +0.3 V
Output Voltage 1 VouTti Visso output,Ta = 25°C Vsso— 0.3 t0 +0.3 v
Output Voltage 2 Vour?2 Vss3 output,Ta = 25°C Vgs3—0.310 +0.3 V
Output Voltage 3 Vourts Vsst output,Ta = 25°C Vs —0.310 +0.3 v
Storage Temperature TsTg — -55t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

3.0 V Spec. (MSM64153AL)

(Vop=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — —40to +70 °C
Operating Voltage Vss2 BUPF="0 3510725 Vv
BUPF ="1" -3.510-2.0

Crystal Oscillation Frequency fxt — 30to 66 kHz
External RC Oscillator Resistance Ros — 1M 10% Q
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OKI Semiconductor MSM64153A/64153AL

ELECTRICAL CHARACTERISTICS
3.0 V Spec. (MSM64153AL)

DC Characteristics

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

. . . |Measuring
Parameter Symbol Condition Min. | Typ. |[Max.| Unit L.
Circuit

Vss1 Voltage Vssi | Ca Cp, Cio= 0.1 uF +100% 4.7 [-15|-13| Vv
Vsss Voltage Vsss | Ca Cb, Crz2=0.1 uF +100% 47|-45|-42| v 11
Vear Voltage v BUPF ="0" -15]-13]-06 v
ssi. Yoltag SSL ['gupF =1 -19|-1.3[-0.6
Crystal Oscillation Oscillation start time:

Vsta L — | — |-25] V
Start Voltage within 5 seconds after reset
Crystal Oscillation
Y VHoLb — — | — |20 V
Hold Voltage 1
External Crystal
Oscillator Capacitance
Internal Crystal

C — 10 | 15 | 20 F
Oscillator Capacitance D P
RC Oscillation

fcr Ros=1MQ 15 | 40 | 75 | kHz 1
Frequency

19/25



OKI Semiconductor

MSM64153A/64153AL

DC Characteristics (continued)

* 32.768 kHz crystal oscillation

(Vbp=0V, Vggp=-3.0V, Ta =—40 to +70°C unless otherwise specified.)

. . . |Measuring
Parameter Symbol Condition Min. | Typ. |Max.| Unit L.
Circuit
Suonly Current 1 | CPU is in HALT state Ta=-40to +40°C| — | 0.9 | 45 | pA
HpPYy LU PO1 | BypF = "0 Ta=+4010470°C — | 0.9 | 30 | uA
Supbly Current 1 | CPU is in HALT state Ta=-40t0+40°C| — | 1.5 | 6.0 | A
PRl PDT | pypF = °1" Ta= +4010470°C| — | 1.5 | 40 | pA 1
CPU is in operation state |Ta=-40t0+40°C| — | 3.0 | 10 | pA
Supply Gurrent 2 Ipp2
BUPF ="0" Ta=+40t0+70°C| — | 3.0 | 40 | pA
Suooly Current 2 | CPU is in operation state |Ta=-40t0+40°C| — | 5.0 | 15 | pA
PRy P02 | gypF = *1" Ta=+4010470°C| — | 5.0 | 50 | pA

e RC oscillation

(Vop=0V, Vssp=-3.0V, Rgs =1 MQ, Ta =—40 to +70°C unless otherwise specified.)

e . .. |IMeasuring
Parameter Symbol Condition Min. | Typ. |Max.| Unit .
Circuit
Suoolv Current 1 | CPU is in HALT state Ta=-40to +40°C| — | 1.5 | 6.0 | pA
PRl P01 | BypF = o Ta=+4010+70°C, — | 1.5 | 40 | A
CPU is in HALT state Ta=-40t0+40°C| — | 3.0 | 10 | pA
Supply Current 1 IDD1
BUPF ="1" Ta=+40t0+70°C| — | 3.0 | 50 | pA 1
Suoolv Current 2 | CPU is in operation state |Ta=-401t0 +40°C] — | 4.0 | 12 | pA
u urr
PRl P02 | ByPF = 0" Ta=+4010 +70°C, — | 4.0 | 50 | A
Supolv Current 2 | CPU is in operation state |Ta=-40t0+40°C| — | 8.0 | 25 | pA
PRl P02 | BypF = *1" Ta=+4010470°C| — | 8.0 | 60 | uA
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OKI Semiconductor

MSM64153A/64153AL

DC Characteristics (continued)
(Vbp=0V, Vsg1=Vsg =—1.5V, Vg0 =-3.0V, Vg53=—4.5 V, Ta =40 to +70°C unless otherwise specified.)

Parameter . . .. |IMeasuring
. Symbol Condition Min. | Typ. |[Max.| Unit L
(Pin Name) Circuit
Output Current 1 | Vit =-0.5V 6.0 [-1.8|-0.7 | mA
(VIDO, WD0) OH1 OH1
(MD1, MD1) lot | Vowi=Vsso+0.5V 07 | 1.8 | 6.0 | mA
Output Current 2 lon2 | VoHe=-0.2V (Vpp level) — | — |4.0] pA
(gg?/%t? SCE(?I\:;’IZ) lomH2 | VomH2 = Vss1+ 0.2V (Vssq level) 40| — | — | YA
0
‘ ! lowwzs | Vowres=Vss1-02V (Vssilevel) | — | — | 40| pA | 2
lom2 | Vomre=Vsso+ 0.2V (Vss2 level) 40 | — | — | YA
lomeos | Vomros = Vsso— 0.2V (Vsso level) — | — |[40] pA
lore | Voro=Vss3+0.2V (Vsss level) 40 | — | — | HA
Output Current3 | 150 | Vou3=—05V ~18 | -6.0 | -2.0 | mA
(P6.0 to P6.3) ons
(P7.0to P7.3) lors | VoLz=Vsso+0.5V 07116 | 6.0 | mA
Output Leakage
(P6.0 to P6.3)
(P7.0to P7.3) loor | VoL=Vss2 03| — | — | vA
Input Current 1
(P20 to P23) l1H1 Viv1 = Vbp (When pU”ed dOWﬂ) 50 100 | 300 LLA
(P3.0, P3.1)
(P6.0 to P6.3) iz | ViHt = Voo (In a high-impedance state) 0 | — | 1.0 | pA
(P7.0to P7.3)
3
e | Viet = Vsse -10| — | 0 | A
Input Current 2 l1H2 Vinz2 = Vpp 0751 15 | 30 | mA
(TST1, TST2, TST3) liL2 VL2 = Vggo 10| — 0 A
Input Current 3 liH3 Viuz = Vop 40 | 80 | 200 | pA
(RESET) s | ViLa=Vss2 10 — | 0 | uA
Input Voltage 3
(P2010P23) | . _ 06 — |0 | v
(P3.0, P3.1)
(P6.0 to P6.3) 4
(TST1, TST2,
TST3) Vit — 30| — |24 V
(RESET)
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OKI Semiconductor MSM64153A/64153AL

Measuring circuit 1

SC1 Vb
Crystal 1
_Dr32.768 kHz T~ Ce
0SCO0 °
MSM64153AL
Ot ——
Ci2
v
VssL
Vpop  Vss2  Vssi Vss3
s ! Ca, Cp, C12, G : 0.1 uF
C : 15 pF
1 Ca__ C[ﬂ_ G
U @ —" T T C@
Measuring circuit 1'
SC1
% Ros
0SCOo
MSM64153AL o
4‘( Ci2
VssL c2
Vpp  Vss2  Vssi Vss3
Ca, Cp, C12,CL  : 0.1 uF
o L Cal Co| Ros 11 MQ
LT | — L
) ® T W W
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OKI Semiconductor MSM64153A/64153AL
Measuring circuit 2
(*2)
V||-| O——= ——-O
— 5 @
(*1) — MSM64153AL =
Vi o——= = 3 T
Vbp VT VTz \TS VTL
Measuring circuit 3
(*3) DN
& —
= 5
> MSM64153AL o
o
Vop  Vsst Vsso  Vss3  Vssi

1]
[T
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OKI Semiconductor MSM64153A/64153AL

Measuring circuit 4

——0
Vi o—= —o Waveform
= Monitoring

(*3) = MSM64153AL =

Vi 00— = S

Vbp  Vsst Vsso  Vss3  Vssi

[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 MSM64153A/64153AL

PACKAGE DIMENSIONS

(Unit : mm)
QFP80-P-1420-0.80-BK|
25.0: 0.2
20.0+ 0.2
b RERERRREREREERGN
©== =
— O E:
S|3| = ==
HE— —
% % 2.5TYP.
@ o
T, © 2| 2 ﬁn
INDEX _MARK @ Q| Ny @; 0~10°
Mirrorfinish o g Typ. 0.32°3% [T 76 _ \<}
_ g T 13TYP.
0 .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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