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OKI ScmicoNAUCTIOT rreviows version: seo. 1998
MSM64P155L

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

GENERAL DESCRIPTION

The MSM64P155L is a one-time-programmable ROM version product, which has one-time
PROM (OTP) as internal program memory. On the other hand, the MSM64155AL is a mask
ROM-version product, which has mask ROM as internal program memory.

Unlike themask ROM-versionMSM64155AL which hasa P-well CMOS structure, theMSM64P155L
has been fabricated with the N-well CMOS-structured EPROM process technology.
Therefore, the MSM64P155L differs from the MSM64155AL in the polarity of the power supply
for LCD bias generation and in the external circuit structure.

Unlike the mask ROM-version product, the MSM64P155L cannot be supplied in the form of a
chip. The MSM64P155L is an OTP-version product used to evaluate an application program.
The MSM64P155L has two operation modes, microcontroller operation mode and PROM mode.
The microcontroller operation mode is used to operate the MSM64P155L like a mask ROM-
version product and the PROM mode is used to program or read the PROM.

FEATURES

® Operating range
Operating voltage (mask option) :3.0V
Operating frequency : 32.768 kHz crystal oscillation
Approx. 32 kHz RC oscillation
¢ Minimum instruction execution time : 91 us

* General memory space : 4064 bytes (PROM)
* Local memory space : 256 nibbles
e LCD driver : 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)
* /O port

Input-output port : 2 ports X 4 bits (open-drain output/CMOS output
selectable; pull-down resistor input/high-impedance
input selectable)

Input port : 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)

Output port : 1 port x 4 bits (CMOS output)
¢ Event counter : 1 channel
* Melody output 12
¢ Capture circuits : 2 channels

256 Hz, 128 Hz, 64 Hz, 32 Hz
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OKI Semiconductor MSM64P155L

e Interrupt sources : 10 sources
External 4, time base 4, melody 2
(When TST3 = "1", six time base sources)
¢ Clock generation circuit (mask option) : Crystal/RC oscillation
® Package:
100-pin plastic QFP (QFP100-P-1420-0.65-BK)
Product name :
MSM64P155L-002GS-BK (crystal oscillation, 3.0 V, blanked PROM)
MSM64P155L-004GS-BK (RC oscillation, 3.0 V, blanked PROM)
MSM64P155L-xxxGS-BK (crystal /RC oscillation, 3.0 V, written PROM)
xxx indicates a code number.
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MSM64P155L

PIN CONFIGURATION (TOP VIEW)

[931COM3
[921COM4
[97]1SEGO
[901SEGT
[89]1SEG2
[88]1SEG3
(87 1SEG4
[861SEGS
[851SEG6
[84]1SEG7
[83]1SEG8
[821SEGY
[BT1SEG10

97 1C1

[1001Vpp1
[991Vpp2
[981Vpp3
[961C2
[95 1COM1
[941COM2

RESET ]
0SC0 2]
0SC1 =]

Vpp (4]
P2.3 =]
P2.2 5]
P2.1
P2.0 7]
P3.1 o]
P3.0 (0]
P4.3 O1]
P4.2 [12]
P4.1 [43]
P4.0 (4]
P6.3 (1]
P6.2 (g
P6.1 7]
P6.0 (18]
P7.3 9]
P7.2 [20]
P7.1 [21]
P7.0 (2]

Vss [23]
MDO (4]
MDO [25]
MD1 [26]
D1 27}
TST3 [28]
TST2 [29]
TST1 [30]

O

801 SEG11
(791 SEG12
78] SEG13
[771 SEG14
[761 SEG15
[751 SEG16
(741 SEG17
731 SEG18
721 SEG19
7171 SEG20
[70] SEG21
691 SEG22
681 SEG23
671 SEG24
661 SEG25
651 SEG26
641 SEG27
631 SEG28
621 SEG29
611 SEG30
[601 SEG31
[59] SEG32
58] SEG33
571 SEG34
561 SEG35
557 SEG36
[54] SEG37
53] SEG38
[521 SEG39

Note:

(NC) [a0]

SEGS9 [31]
SEG58 [32]
SEG57 [33]
SEG56 [34]
SEGS55 [35]
SEG54 [36]
SEG53 [37]
SEG50 [4T]
SEG49 [42]
SEG48 [43]
SEG47 [44]
SEG46 [45]
SEG45 48]
SEG44 [47]
SEG43 [48]
SEG42 [49]
SEG41 [50]

SEG52 [38]
SEG51 [39]

100-Pin Plastic QFP

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

571 SEG40

4/23



OKI Semiconductor

MSM64P155L

PIN DESCRIPTIONS

Basic Functions

Function Pin Symbol | Type Description
Power 23 Vss — |Digital supply voltage (0 V)
Supply 100 Vopi — | Bias output for LCD driver

99 Vpp2 — | Digital positive power supply

98 Vb3 — | Bias output for LCD driver (+4.5 V)

97 C1 — | Pins for connecting a capacitor for generating LCD driving bias

96 C2 —

4 Vpp — | Positive power supply for writing programming data to PROM
(+12.5V)

Oscillation 2 0SCo | |Clock oscillation pins:
Either a crystal (32.768 kHz) and a capacitor (10 to 30 pF) are

3 0SCT 0  |connected to these pins or a resistor (1 MQ) is.

Test 30 TSTH I Input pins for test:

29 TST? | These pins are internally pulled down to Vss.

28 TST3 I When this pin is set to "H" level, the 256 Hz and 4 Hz interrupts are
enabled, and then the MSM64P155L can be used as an OTP version
of the MSM64152AL, MSM64153AL, and MSM64158AL.

RESET 1 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 000H.

This pin is internally connected to Vsgs through a pull-down resistor.
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MSM64P155L

Basic Functions (continued)

Function Pin Symbol | Type Description
Ports P2.0 | 4-bit input port (port 2) :
P2 1 Select between pull-down resistor input and high impedance input
: for each bit with the port 2 control register (P2CON).
p2.2 If P2.0 to P2.3 are set to "H" level, the device enters system reset
P2.3 mode.
10 P3.0 | 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).
14 P4.0 0 4-bit output port (port 4) :
13 P4.1 4-hit CMOS output port.
12 P4.2
11 P4.3
18 P6.0 I/0 |4-bit input-output port (port 6) :
17 P6 1 Select between input and output, between pull-down resistor input
. and high impedance input, and between open-drain output and CMOS
16 P6.2 output with the port 6 control register (P6CON).
15 P6.3
29 P7.0 I/0 |4-bitinput-output port (port 7) :
91 P71 Select between input and output, between pull-down resistor input
: and high impedance input, and between open-drain output and CMOS
20 P7.2 output with the port 7 control register (P7CON).
19 P7.3
Melody 25 MDO 0 Output pin of melody driver 0.
Drivers 24 MDO 0 |Inverted output pin of MDO output.
26 MD1 0 Output pin of melody driver 1.
27 MD1 0 Inverted output pin of MD1 output.
LCD 95 CoM1 0 LCD common signal output pins.
Drivers 94 COM?2 0
93 COM3 0
92 COM4 0
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MSM64P155L

Basic Functions (continued)

Function Pin Symbol | Type Description

LCD 91 SEGO 0 LCD segment signal output pins

Drivers 90 SEG1 0
89 SEG2 0
88 SEG3 0
87 SEG4 0
86 SEG5 0
85 SEG6 0
84 SEG7 0
83 SEGS 0
82 SEG9 0
81 SEG10 0
80 SEG11 0
79 SEG12 0
78 SEG13 0
77 SEG14 0
76 SEG15 0
75 SEG16 0
74 SEG17 0
73 SEG18 0
72 SEG19 0
71 SEG20 0
70 SEG21 0
69 SEG22 0
68 SEG23 0
67 SEG24 0
66 SEG25 0
65 SEG26 0
64 SEG27 0
63 SEG28 0
62 SEG29 0
61 SEG30 0
60 SEG31 0
59 SEG32 0
58 SEG33 0
57 SEG34 0
56 SEG35 0
55 SEG36 0
54 SEG37 0
53 SEG38 0
52 SEG39 0
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MSM64P155L

Basic Functions (continued)

Function Pin Symbol | Type Description

LCD 51 SEG40 0 LCD segment signal output pins

Drivers 50 | SEG41 0
49 SEG42 0
48 SEG43 0
47 SEG44 0
46 SEG45 0
45 SEG46 0
44 SEG47 0
43 SEG48 0
42 SEG49 0
41 SEG50 0
39 SEG51 0
38 SEG52 0
37 SEG53 0
36 SEG54 0
35 SEG55 0
34 SEG56 0
33 SEG57 0
32 SEG58 0
31 SEG59 0
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MSM64P155L

Secondary Functions

Function Pin Symbol | Type Description
External 8 P2.0 I P2.0 to P2.3 secondary functions :
Interrupts 7 P2 1 These are level-triggered external interrupt input pins.
Select interrupt enable/disable for each bit with the P2 interrupt
6 P2.2 X
enable register (P2IE).
5 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 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.
18 P6.0 I P6.0 to P6.3 secondary functions :
17 P6.1 These are level-triggered external interrupt input pins.
16 P6.2
15 P6.3
22 P7.0 I P7.0 to P7.3 secondary functions :
29 P71 These are level-triggered external interrupt input pins.
20 P7.2
19 P7.3
Event 9 P3.1 P3.1 secondary function :
Counter Input port for event counter
Input
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PROM-Related Pins
The pins for writing program data of the MSM64P155L are shown below.

Function Pin Symbol | Type Description
Programming| 23 Vss 0 0V power supply
100 Vpp1+ — | Positive power supply pin (+5 V)
99 Vpp2- — | Positive power supply pin (+5 V)
4 Vpp — | Power supply pin for programming PROM (+12.5 V)
1 RESET I PROM programming setting pins.
30 TSTH When a "H" level is input to these pins, the device enters the PROM
29 TST2 mode.
91 SEGO/DO I/0 | Pins for writing or reading program data to and from PROM.
90 SEG1/D1
89 SEG2/D2
88 SEG3/D3
87 SEG4/D4
86 SEG5/D5
85 SEG6/D6
84 SEG7/D7

83 SEGS/CE | 1/0 |PROM chip enable pin

82 SEGY/OE | I/0 |PROM output enable signal
81 SEG10/A0 | Program address input pins
80 | SEG11/A1
79 | SEG12/A2
78 | SEG13/A3
77 SEG14/A4
76 SEG15/A5
75 SEG16/A6
74 SEG17/A7
73 | SEG18/A8
72 | SEG19/A9
71 | SEG20/A10
70 | SEG21/A11
69 SEG22 I Normally apply a "H" level to this pin.

* When in PROM mode, supply a 5 V power to both Vpp; and Vppp.
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Handling When Specific Pins Are Not Used

Symbol Recommended Pin Connection
TST1 to TST3 | Open
P2.0to P2.3 |'L"level or open
P3.0, P3.1 "L" level or open
P4.0to P4.3 |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
COM1 to COM4 | Open
SEGO to SEG59 | Open
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OKI Semiconductor MSM64P155L
(1) Microcontroller Operation Mode
ABSOLUTE MAXIMUM RATINGS
(Vss=0V)
Parameter Symbol Condition Rating Unit
Power Supply Voltage 1 Vpp1 Ta=25°C -0.310+2.0 v
Power Supply Voltage 2 Vpp2 Ta=25°C -0.310 +4.0 V
Power Supply Voltage 3 Vb3 Ta =25°C —0.3t0 +6.0 V
Input Voltage 1 Vind Vppe input, Ta = 25°C -0.3to Vpp2 + 0.3 Vv
Output Voltage 1 Vouri Vipp2 output, Ta = 25°C —0.3to Vpp2+0.3 V
Output Voltage 2 Vout2 Vbps output, Ta = 25°C —0.3to Vpp3 + 0.3 v
Storage Temperature Tstg — —55t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — 0to +65 °C
Operating Voltage Vb2 — 27t035 \
Crystal Oscillation Frequency fxr — 30 to 66 kHz
External RC Oscillator Resistance Ros — 400k to 1M £10% Q
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MSM64P155L

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vss=0V, Vppe=3.0V, Ta=0to +65°C unless otherwise specified)

Parameter Symbol Condition Min.| Typ. Max.| Unit Mearsur.mg
Circuit
Vpp1 Voltage Vb1 Ca=1uF Gy, C12=01pF| 13 |15 | 17| V
Vpp3 Voltage Vpp3 Ca=1uF Gy, Ci2=01puF| 43| 45|47 | V
Oscillation start time:
Crystal Oscillation Start Voltage VsTaA o 27| — | — | V
within 5 seconds
Crystal Oscillation Hold Voltage VhoLp — 27| — | — | V
External Crystal Oscillator 1a
Capacitance Ce - 10| — | 30 | pF
Internal Crystal Oscillator
. Cp — 10 | 15 | 20 | pF
Capacitance
Ros=1MQ 15 | 25 | 50 | kH
RC Oscillation Frequency for 05 :
Ros = 400 kQ 20 | 35 | 60 | kHz

DC Characteristics (32.768 kHz Crystal Oscillation)
(Vss=0V, Vppp=3.0V, Ta=0to +65°C unless otherwise specified)

Parameter Symbol Condition Min. | Typ. Max. Unit Me:i\sur.mg
Circuit

Supply Current 1 Ipp1 CPU in the HALT mode — | 12|50 | pA

CPU in the HALT mode
Supply Current 2 I — | 37| 55 A

PRy bb2 During LCD assign data transfer H ’
a

Supply Current 3 Ipp3 CPU in the operatingmode | — | 30 | 50 | A

CPU in the operating mode
Supply Current 4 Iona peraiing — | 75 [100 | pA

During LCD assign data transfer

DC Characteristics (RC Oscillation)

(Vss=0V, Vppe=3.0V, Rgs=1 MQ, Ta = 0 to +65°C unless otherwise specified)

M -
Parameter Symbol Condition Min. | Typ. Max. Unit eellsur.mg
Circuit

Supply Current 1 Ipp1 CPU in the HALT mode — |1 5 | uA

CPU in the HALT mode
Supply Current 2 Ipp2 ] ) — | 36| 55 | UA

During LCD assign data transfer 1b
Supply Current 3 Ipp3 CPU in the operatingmode | — | 20 | 50 | pA

CPU in the operating mode
Supply Current 4 Iona perating — | 55 | 100 | pA

During LCD assign data transfer

13/23



OKI Semiconductor MSM64P155L

DC Characteristics (continued)

(Vss=0V, Vppy=1.5V, Vpp2=3.0V, Vpp3=4.5V, Ta = 0 to +65°C unless otherwise specified)

Parameter Symbol Condition Min.| Typ. Max.| Unit Measuring
Circuit
?gng‘tg“;fg; 1 lowi Vot =Vop2— 05V 60| -2.0| 07| mA
(MDO, MDO)
(MD1, MD1) loL1 VoL1=+05V 0.7 20|60 | mA
|0H2 Vonz = Vppz— 0.2 V (Vpps level) — — |-4.0 LLA
Output Current 2 lomH2  |[Vowmz=Vop2+ 0.2V (Vppz level) | 4.0 | — | — | pA
(SEGO to SEG59) lomH2s  |Vomkzs=Vope— 0.2V (Vppy level)| — | — |—4.0| pA 2
(COM1 to COM4) lomL2 Vomiz=Vop1 + 0.2V (Vppy level) | 4.0 | — | — | LA
lomL2s  |[Vomies=Vop1—0.2V (Vppy level)| — | — |-4.0 | pA
lolz Vo= +02V (Veslevel) | 40 | — | — | pA
nggpgttgugéeg)t 3 lows  |Vors = Vop2—- 0.5V 18] -6.0|-2.0 | mA
(P7.0 o P7.3) lois  |Vos=+0.5V 07|16 | 60 | mA
(%g’épgttléesléa:sg)e Current looH Von = Vop2 — | — 103 uA
(P7.0 to P7.3) loo  |VoL=Vss 03] — | — | uA
ViHi=V
Input Current 1 IH1 = ¥DD2
(Pp2 010 P23) i (when pulled down) 50 | 150/ 300 | uA
' ' Vigi =V
(P3.0, P3.1) iz | H1= 7DD2 0| — |10/ pA
(P6.0 10 P6.3) (in a high impedance state)
(P7.0t0 P7.3) Lt ViLt = Vss -10) —| 0 | pA
3
Input Current 2 liH2 ViH2 = Vpp2 0751 15 | 3.0 | mA
(TST1, TST2) 2 Viz=Vss 0] — 0 | uA
Input Current 3 liH3 Vi3 = Vop2 1 3 5 uA
(TST3) liLs V3= Vss -10, — | 0 uA
Input Current 4 llHa ViHa = Vpp2 40 | 80 [ 200 | pA
(RESET) liLa ViLa = Vss -10, — | 0 UA
Input Voltage 1
(P2.0to P2.3) Vin1 — 24| — 30| V
(P3.0, P3.1)
(P6.0 to P6.3) 4
(P7.010 P7.3)
(TST1, TST2, TST3) VL1 — 0| — 1|06 ]|V
(RESET)
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MSM64P155L

Measuring circuit 1a

SC1
D ggy%afil kH
= 32. z
0SC0 .
MSM64P155L ‘
L T G
ol 1" Vss
Vss  Vop2 Vppi Vb3
Ca 1 “.F
‘ Cp, C12 ;0.1 uF
-+ G| Co| Cq -15 pF
® I J J W)
Measuring circuit 1b
SC1
% Ros
0SCo
MSM64P155L
L e
S 12
Vss  Vop2 Vot Vo3
Ca 1 LLF
) Cp, C12 ;0.1 uF
Cal Co| Ros -1 MQ
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Measuring circuit 2

= (*2)
x
=l
V||-|O—> 8 © g
'_
(*1) g MSM64P155L T‘-
ViLo—> -

Vss  Vpp1 Vpp2  Vops

[ ]
[ []

Measuring circuit 3

(*3)

Ca
OUTPUT

MSM64P155L

INPUT

Vss  Vopr Vpp2  Vobs

I ],
| ]
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Measuring circuit 4

—o

——0 Waveform
Monitoring

OUTPUT

ViH o—»

MSM64P155L

INPUT

ViLo—»

Vss  Vop1 Voo2  Vops

I ],
[

*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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(20 PROM Operation Mode

ABSOLUTE MAXIMUM RATINGS

(Vss=0V)
Parameter Symbol Condition Rating Unit
Vee = Vo1 = Vob2
PROM P Volt V -0.3t0 +6.7
OM Power Source Voltage cC Ta< 25°C + v
Program Voltage Vpp Ta=25°C -0.31t0 +14.0 v
Ve input
PROM Input Voltage V -0.3to Vg +0.3 v
putvolag ! Ta=25°C co+
PROM Output Voltage v Voo output Vssi— 0310 +0.3 v
p g 0 Ta = 95°C ss1—U. +0.
Storage Temperature Tstg — 5510 +150 °C
RECOMMENDED OPERATING CONDITIONS
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — 0to +65 °C
Vcc Power Supply Voltage Vee Ve = Vo1 = Vpp2 475105.25 V
When data is read 475105.25 V
Vpp Power Supply Voltage V
PP PPy Yotag PP When data is written 12.01013.0 v
Input Voltage Vin Vee = Vo1 = Vpp2 4.01to Ve v
Vi — 0to 1.0 V
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MSM64P155L

ELECTRICAL CHARACTERISTICS

(1) Read Operation

DC Characteristics

(Vpp1=Vpp2=Vpp=5V +5%, Ta = 25°C +5°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Voo =Vpp1 =V
Ve Supply Voltage (Standby) loo1 -¢C= ¥bD1 = ¥DD2 — — 35 mA
CE=Vpy
Voo =Vpp1=V
Ve Supply Voltage (Operating) Icco _ce= "bot = 7oz — — 100 mA
CE=V)L
Input Voltage Vin Ve = Vop1 = Vop2 4.0 — Ve v
Vi — 0 — 1.0 v
lon Vee = Voot = Vop2 - 07 02 mA
Output Current Von=Vge—-0.5V
loL VoL=05V 0.2 0.7 2 mA

AC Characteristics

(Voo =5V £5%, Vpp = Vg, Ta = 0 to +65°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit

Address Access Time tace OE=CE=V)_ — — 120 ns
CE Access Time tce 0E=V_ — — 120 ns
OF Access Time toe CE=V| — — 50 ns
Output Disable Time toF CE=V) 0 — 40 ns
Measurement Conditions:

Input pulse level............ 045V to455V

Input rise/fall time ....... 5ns

Threshold level

.............. input 0.8 V,2V/output 0.8 V,2V
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MSM64P155L

Read Timing
/
Address Input >§( ><
o= _
T‘ tce

OE

toe tor

. tacc N
Data Qutput / \
X 7}

20/23



OKI Semiconductor

MSM64P155L

(2) Write Operation

DC Characteristics

(Vss=0V, Vpp1=Vpp2=5V £5%, Vpp=12.5V 0.5V, Ta = 25°C +£5°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit

Vpp Power Supply Current lpp CE=V)_ — — 50 mA

Viec Power Supply Current lec Ve = Vppi = Vpp2 — — 100 mA

Veo=Vpp1=V _

Input Voltage ViH cc=Vop1=Vop2 4.0 Vee v
Vi — 0 — 1.0 Vv
oy | ec=Voor = Voo 20 | -07 | <02 | mA

Output Current Vo=V —-05V
loL VoL=05V 0.2 0.7 2.0 mA

AC Characteristics

(Vss=0V, Vpp1=Vpp2=5V £5%, Vpp=12.5V 0.5V, Ta = 25°C +£5°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Address Setup Time tas — 2.0 — — us
OE Setup Time toes — 2.0 — — us
Data Setup Time tps — 2.0 — — us
Address Hold Time taH — 0 — — us
Data Hold Time toH — 2.0 — — us
OE Output Floating Delay Time torp — 0 — 130 ns
Vpp Power Source Setup Time tvs — 2.0 — — us
Initial Program Pulse Width tow \éD\;)L;ZEEE 095 | 10 | 105 | ms
Additional Program Pulse Width | topw Vo1 = Vooz 285 | — | 7875 | ms

6V 025V
OF Output Effective Delay Time toe — — — 150 ns
Measurement Conditions:
Input pulse level............ 0.45V to 4.55 V

Input rise/fall time
Threshold level ......

....... less than 20 ns

input 0.8 V,2 V/output 0.8 V,2V
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MSM64P155L

Write Timing

Address Input

Data Input-Output —————(
.

/

A
>§ Address N §<
N v

- tA|-| —»
< tas ]
/ \ -\
Data Input 7§ Output S—

tpH toe

- tDS > —> -~ —

/]

4

tpw

topw

e— logs ——*
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PACKAGE DIMENSIONS

(Unit : mm)
QFP100-P-1420-0.65-BK |
25.0: 0.2
20.0: 0.2
&)
HE R R
= = .
Jy = OE:
E— = -
D= /@ :EE XN 2.5+ 0.2
o, - 2[°
INDEX MARK 0|2 \
Mirror finish , 5 g v, 0.32 08 o : \g%woa
0.7+ 0.05 a T 13TYP,
—%dﬂﬂﬂ 5 S 1382 0.15
L7702 \SEATING PLANE °

Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight () 1.29 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, TQFP, LQFP, 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
on the productname, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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NOTICE

1.

9.

The information contained herein can change without notice owing to product and/or
technical improvements. Before using the product, please make sure that the information
being referred to is up-to-date.

The outline of action and examples for application circuits described herein have been
chosen as an explanation for the standard action and performance of the product. When
planning to use the product, please ensure that the external conditions are reflected in the
actual circuit, assembly, and program designs.

When designing your product, please use our product below the specified maximum
ratings and within the specified operating ranges including, but not limited to, operating
voltage, power dissipation, and operating temperature.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair, alteration
or accident, improper handling, or unusual physical or electrical stress including, but not
limited to, exposure to parameters beyond the specified maximum ratings or operation
outside the specified operating range.

Neither indemnity against nor license of a third party’s industrial and intellectual property
right, etc. is granted by us in connection with the use of the product and / or the information
and drawings contained herein. No responsibility is assumed by us for any infringement
of a third party’s right which may result from the use thereof.

The products listed in this document are intended for use in general electronics equipment
for commercial applications (e.g., office automation, communication equipment,
measurement equipment, consumer electronics, etc.). These products are not authorized
forusein any system or application that requires special or enhanced quality and reliability
characteristics nor in any system or application where the failure of such system or
application may result in the loss or damage of property, or death or injury to humans.
Such applications include, but are not limited to, traffic and automotive equipment, safety
devices, aerospace equipment, nuclear power control, medical equipment, and life-support
systems.

Certain products in this document may need government approval before they can be
exported to particular countries. The purchaser assumes the responsibility of determining
thelegality of export of these products and will take appropriate and necessary steps at their
own expense for these.

No part of the contents cotained herein may be reprinted or reproduced without our prior
permission.

MS-DOS is a registered trademark of Microsoft Corporation.

Copyright 1999 OKki Electric Industry Co., Ltd.
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