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This version: Sep. 1998

OKI ScmicondUCtOr  rrevious version: Mar. 199
MSM63P180

4-Bit Microcontroller with Built-in 16K Word PROM and 1024-Dot Matrix LCD Drivers

GENERAL DESCRIPTION

The MSM63P180 is an M6318x series one-time-programmable ROM version product of OLMS-
63K family, which employs Oki's original CPU core nX-4/250.

The MSM63P180 has one-time PROM as internal program memory.

The MSM63188 and other mask ROM-version products have mask ROM as internal program
memory.

The specifications of the MSM63P180 are equal to those of the MSM63188 except for electrical
characteristics, packaging, and some functions.

The MSM63P180 is used for evaluating the software development of M6318x series products.

FEATURES

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

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

* Processing speed
Two clocks per machine cycle, with most instructions executed in one machine cycle.
Minimum instruction execution time : 61 s (@ 32.768 kHz system clock)
1 us (@ 2 MHz system clock)

¢ Clock generation circuit
Low-speed clock : 32.768 kHz crystal oscillator
High-speed clock : 2 MHz (Max.) RC or ceramic oscillator select

* Program memory space
16K words (PROM)
Basic instruction length is 16 bits/1 word

* Data memory space
3584 nibbles

* External data memory space
64 Kbytes (expandable by using an I/O port)
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e Stack level

Call stack level : 16 levels
Register stack level : 16 levels
* [/O ports

Input ports: Selectable as input with pull-up resistance/input with pull-down resistance/
high-impedance input
Output ports: Selectable as P-channel open drain output/N-channel open drain output/
CMOS output
Input-output ports: Selectable as input with pull-up resistance/input with pull-down
resistance/high-impedance input
Selectable as P-channel open drain output/N-channel open drain

output/CMOS output

Can be interfaced with external peripherals that use a different power supply than this device
uses.
Number of ports:

Input port : 2 ports X 4 bits

Output port : 6 ports x 4 bits

Input-output port : 8 ports x 4 bits

* Buzzer function
Buzzer output : 0.946 to 5.461 kHz (adjustable in 15 steps)
Buzzer output modes : Intermittent sound 1, 2; simple sound; continu-
ous sound

* Melody output function

Melody sound frequency : 529 t0 2979 Hz

Tone length : 63 types

Tempo : 15 types

Note data : Resides in the program memory

¢ LCD driver
Number of segments : 1024 Max. (64 SEG x 16 COM)
1/1to 1/16 duty
1/4 or 1/5 bias (regulator built-in)
Selectable as all-on mode/all-off mode/power down mode/normal display mode
Adjustable contrast

* Multiplier/divider circuits
Multiplier : (8 bits) x (8 bits) — Product (16 bits)
Divider : (16 bits) = (8 bits) — Quotient (16 bits), Remainder (8 bits)

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

* Battery check
Low-voltage supply check
Criterion voltage : Selectableas 2.2 Vor28V
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* Power supply backup

Backup circuit (voltage multiplier) enables operation at 1.45 V minimum

e Timers and counter
8-bit timer x 4

Selectable as auto-reload mode/capture mode/clock frequency measurement mode

Watchdog timer x 1

Overflows in 2 sec.
100 Hz timer x 1

Measurable in steps of 1/100 sec.
15-bit time base counter x 1

1,2,4,8,16,32, 64, and 128 Hz signals can be read

* Time base capture function

Captures the time base counter output values (32, 64, 128, and 256 Hz) upon the rise (fall) of

P1.0 and P1.1

* Serial port
Mode
UART communication speed
Clock frequency in synchronous mode

Data length

e Shift register
Shift clock

Data length

¢ Interrupt sources
External interrupt
Internal interrupt

* Operating voltage
When backup used
When backup not used

* Package:
176-pin plastic LQFP (LQFP176-P-2424-0.50-BK)

Product name :

Downloaded from Elcodis.com electronic components distributor

: UART mode, synchronous mode
: 1200 bps, 2400 bps, 4800 bps, 9600 bps
: 32.768 kHz (internal clock mode), external

clock frequency

: 5to 8 bits

: Ix or 1/2x system clock, timer 1 overflow,

external clock

: 8 bits

)
: 14 (watchdog timer interrupt is a nonmask-

able interrupt)

: Vpp=145t02.7V
: Vpp=27t0o55V

MSM63P180-xxxGS-BK (written PROM)
MSM63P180-NGS-BK (blanked PROM)
xxx indicates a code number.

3/35


http://elcodis.com/parts/6192738/msm63p180.html

OKI Semiconductor MSM63P180

BLOCK DIAGRAM
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PIN CONFIGURATION (TOP VIEW)

OKI Semiconductor
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176-Pin Plastic LQFP

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

Note:
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PIN DESCRIPTIONS

The basic functions of each pin of the MSM63P180 are described in Table 1.

A symbol with a slash (/) denotes a pin that has a secondary function.

Refer to Table 2 for secondary functions.

For type,"—" denotes a power supply pin, "I"aninput pin, "O" an output pin,and "I/O" aninput-

output pin.
Table 1 Pin Descriptions (Basic Functions)
Function| Symbol Pin Type Description
Vpp 86 — Power supply (+12.5 V) for PROM writing
Vpp 73 — Positive power supply
Vss 62 — Negative power supply
Vb1 63 Power supply pins for LCD bias (internally generated).
Vb2 64 Capacitors (0.1 uF) should be connected between these pins and
Vpp3 65 — Vss.
Vbp4 66
Vbps 67
Power ) . X ; .
Supply C1 68 . Capa0|t9r connection pins for LCD bias generation.
C2 69 A capacitor (0.1 uF) should be connected between C1 and G2.
Positive power supply pin for external interface
Vo 87 — . .
(power supply for input, output, and input-output ports)
Voo 70 . Voltage multiplier pin for power To enable high-speed oscillation, apply
supply backup (internally generated), 2.7 V to Vppy with CB1 and CB2 left open
CBA 71 . Pins to connect a capacitor for (backup QOFF).
voltage multiplier. To disable high-speed oscillation, connect
CB2 79 . A capacitor (0.1 uF) should be a1 uF capacitor between Vppy and Vsg
connected between CB1 and CB2. | and between CB1 and CB2.
XTO 79 | Low-speed clock oscillation pins.
A 32.768 kHz crystal should be connected between XT0 and XT1,
Oscillation XT1 /8 0 and Cg (12 to 30 pF) should be connected between XT0 and Vss.
0SCo 76 | High-speed clock oscillation pins.
A ceramic resonator and capacitors (G, C1) or external
03C1 & 0 oscillation resistor (Ros) should be connected to these pins.
TSTH 81 | Input pins for testing.
Test A pull-down resistor is internally connected to these pins.
TST2 80 | The user cannot use these pins.
Reset input pin.
Setting this pin to "H" level puts this device into a reset state.
Reset RESET 77 Then, setting this pin to "L" level starts executing an instruction
from address 0000H.
A pull-down resistor is internally connected to this pin.
Buzz6r BD 82 0 Buzzer output pin (non-inverted output)
BDB 83 0 Buzzer output pin (inverted output)
Melody MD 84 0 Melody output pin (non-inverted output)
MDB 85 0 Melody output pin (inverted output)
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Table 1 Pin Descriptions (Basic Functions) (continued)

Function Symbol Pin Type Description
P0.0/INT5 154 4-bit input ports.
P0.1/INT5 153 | Pull-up resistor input, pull-down resistor input, or
P0.2/INT5 152 high-impedance input is selectable for each bit.
P0.3/INTS 151
P1.0/INTS 150
P1.1/INTS 149
P1.2/INTS 148
P1.3/INT5 147
P2.0 146 4-hit output ports.
P2.1 145 0 P-channel open drain output, N-channel open drain output,
p2.2 144 CMOS output, or high-impedance output is selectable for each
P2.3 143 bit.
P3.0 142
P3.1 141
P3.2 140 0
P3.3 139
Por P4.0/A0 138
P4.1/A1 137
P4.2/A2 136 0
P4.3/A3 135
P5.0/A4 132
P5.1/A5 131
P5.2/A6 130 0
P5.3/A7 129
P6.0/A8 128
P6.1/A9 127
P6.2/A10 126 0
P6.3/A11 125
P7.0/A12 124
P7.1/A13 123
P7.2/A14 122 0
P7.3/A15 121
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Table 1 Pin Descriptions (Basic Functions) (continued)

Function Symbol Pin | Type Description
P8.0/RD 120 4-bit input-output ports.
P8.1/\WR 119 V0 In input mode, pull-up resistor input, pull-down resistor input,
P8.2 118 or high-impedance input is selectable for each bit.
P8.3/INT4 117 In output mode, P-channel open drain output, N-channel open
P9.0/D0 116 drain output, CMOS output, or high-impedance output is
P9.1/D1 115 selectable for each bit.
P9.2/D2 114 /o
P9.3/D3 113
PA.0/D4 112
PA.1/D5 111 V0
PA.2/D6 110
PA.3/D7 109
PB.O/INTO/
TMOCAP/ 108
TMOOVF
PB.1/INTO/ 10
TM1CAP/ 107
Port TM10VF
PB.2/INTO/T02CK 106
PB.3/INTO/T13CK 105
PC.0/INT1/RXD 104
PC.1/INT1/TXC 103 V0
PC.2/INT1/RXC 102
PC.3/INT1/TXD 101
PD.0/FRAME 100
PD.1/LCLK 99 10
PD.2/TBCCLK 98
PD.3/HSCLK 97
PE.O/SIN 96
PE.1/SOUT 95 V0
PE.2/SCLK 94
PE.3/INT2 93
PF.0/INT3 92
PF.1/INT3 91 10
PF.2/INT3 90
PF.3/INT3 89

Downloaded from Elcodis.com electronic components distributor

8/35


http://elcodis.com/parts/6192738/msm63p180.html

OKI Semiconductor MSM63P180
Table 1 Pin Descriptions (Basic Functions) (continued)
Function Symbol Pin | Type Description

COM1 61 LCD common signal output pins
com2 60
Com3 59
Ccom4 58
COM5 57
COM6 56
com7 55
COMm8 54
CcomM9 53 0
ComM10 52
Com11 51
com12 50
COM13 49
ComM14 48
COM15 47
COM16 46
SEGO 44 LCD segment signal output pins
SEG1 43
SEG2 42

LCD SEG3 41
SEG4 40
SEG5 39
SEG6 38
SEG7 37
SEG8 36
SEG9 35
SEG10 34
SEG11 33
SEG12 32 0
SEG13 31
SEG14 30
SEG15 29
SEG16 28
SEG17 27
SEG18 26
SEG19 25
SEG20 24
SEG21 23
SEG22 22
SEG23 21
SEG24 20
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Table 1 Pin Descriptions (Basic Functions) (continued)
Function Symbol Pin Type Description

SEG25 19 LCD segment signal output pins
SEG26 18

SEG27 17

SEG28 16

SEG29 15

SEG30 14

SEG31 13

SEG32 12

SEG33 11

SEG34 10

SEG35 9

SEG36 8

SEG37 7

SEG38 6

SEG39 5

SEG40 4

SEG41 3

SEG42 2

SEG43 1

LCD SEG44 175 0

SEG45 174

SEG46 173

SEG47 172

SEG48 171

SEG49 170

SEG50 169

SEG51 168

SEG52 167

SEG53 166

SEG54 165

SEG55 164

SEG56 163

SEG57 162

SEG58 161

SEG59 160

SEG60 159

SEG61 158

SEG62 157

SEG63 156

10/35

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6192738/msm63p180.html

OKI Semiconductor MSM63P180

Table 2 shows the secondary functions of each pin of the MSM63P180.

Table 2 Pin Descriptions (Secondary Functions)

Function Symbol Pin Type Description
PB.0/INTO 108 External O interrupt input pins.
PB.1/INTO 107 | The change of input signal level causes an interrupt to occur.
PB.2/INTO 106 The Port B Interrupt Enable register (PBIE) enables or disables
PB.3/INTO 105 an interrupt for each bit.
PC.0/INTH 104 External 1 interrupt input pins.
PC.1/INT1 103 | The change of input signal level causes an interrupt to occur.
PC.2/INT1 102 The Port C Interrupt Enable register (PCIE) enables or disables
PC.3/INT1 101 an interrupt for each bit.
PE 3/INT2 93 | External 2 mterlrupt mput pin. .
The change of input signal level causes an interrupt to occur.
External PF.0/INT3 92 External 3 interrupt input pins.
Interrupt PF.1/INT3 9N | The change of input signal level causes an interrupt to occur.
PF.2/INT3 90 The Port F Interrupt Enable register (PFIE) enables or disables
PF.3/INT3 89 an interrupt for each bit.
P8.3/INT4 117 | External 4 mterlrupt mput pin. |
The change of input signal level causes an interrupt to occur.
P0.0/INTS 154 External 5 interrupt input pins.
P0.1/INT5 133 The change of input signal level causes an interrupt to occur.
P0.2/INT5 152 The Port 0 Interrupt Enable register (POIE) and Port 1 Interrupt
P0.3/INTS 151 | Enable register (P11E) enable or disable an interrupt for each bit.
P1.0/INT5 150
P1.1/INT5 149
P1.2/INT5 148
P1.3/INT5 147
P1.0/TBCARO 10 | | Time base counter capture trigger input pins
P1.1/TBCAP1 149
Capture ™ o O/TMOCAP | 108 | 1| Timer O capture trigger input pin
PB.1/TM1CAP 107 I Timer 1 capture trigger input pin

11/35

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6192738/msm63p180.html

OKI Semiconductor MSM63P180

Table 2 Pin Descriptions (Secondary Functions) (continued)

Function Symbol Pin | Type Description
PB.0/TMOOVF 108 0 | Timer O overflow flag output pin.
Timer PB.1/TM10VF 107 0 | Timer 1 overflow flag output pin.
PB.2/T02CK 106 I External clock input pin for timer 0 and timer 2.
PB.3/T13CK 105 I External clock input pin for timer 1 and timer 3.
LCD PD.0/FRAME 100 | O | Frame output pin for LCD driver expansion
External
Expansion PD.1/LCLK 99 0 | Clock output pin for LCD driver expansion
Oscillation PD.2/TBCCLK 98 0 | Low-speed oscillation clock output pin
Output PD.3/HSCLK 97 0 | High-speed oscillation clock output pin
PC.0/RXD 104 I Serial port receive data input pin
Sync serial port clock input-output pin.
PC.1/TXC 103 I/0 | Transmit clock output when this device is used as a master processor.
Serial Transmit clock input when this device is used as a slave processor.
Port Sync serial port clock input-output pin.
PC.2/RXC 102 I/0 | Receive clock output when this device is used as a master processor.
Receive clock input when this device is used as a slave processor.
PC.3/TXD 101 0 | Serial port transmit data output pin.
PE.O/SIN 96 I Shift register receive data input pin
Shift PE.1/SOUT 95 0 | Shift register transmit data output pin
Register Shift register clock input-output pin.
PE.2/SCLK 94 I/0 | Clock output when this device is used as a master processor.
Clock input when this device is used as a slave processor.
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Table 2 Pin Descriptions (Secondary Functions) (continued)

Function Symbol Pin | Type Description
P4.0/A0 138 Address output bus for external memory
P4.1/A1 137
P4.2/A2 136
P4.3/A3 135
P5.0/A4 132
P5.1/A5 131
P5.2/A6 130
P5.3/A7 129
P6.0/A8 128 0
P6.1/A9 127
P6.2/A10 126
P6.3/A11 125
External
P7.0/A12 124
Memory
P7.1/A13 123
P7.2/A14 122
P7.3/A15 121
P9.0/D0 116 Data bus for external memory
P9.1/D1 115
P9.2/D2 114
P9.3/D3 113
PA.0/D4 112 /o
PA.1/D5 111
PA.2/D6 110
PA.3/D7 109
P8.0/RD 120 0 | Read signal output pin for external memory (negative logic)
P8.1/WR 119 0 | Write signal output pin for external memory (negative logic)

Downloaded from Elcodis.com electronic components distributor

13/35


http://elcodis.com/parts/6192738/msm63p180.html

OKI Semiconductor MSM63P180
ABSOLUTE MAXIMUM RATINGS
(Vss=0V)
Parameter Symbol Condition Rating Unit

Power Supply Voltage 1 Vpp1 Ta=25°C -0.3to+1.6 v
Power Supply Voltage 2 Vpp2 Ta=25°C -0.3t0+2.9 v
Power Supply Voltage 3 Vb3 Ta=25°C -0.310 +4.2 vV
Power Supply Voltage 4 Vbpa Ta=25°C —-0.31t0+5.5 V
Power Supply Voltage 5 Vpps Ta=25°C -0.3t0 +6.8 v
Power Supply Voltage 6 Vpp Ta=25°C -0.3t0 +6.0 v
Power Supply Voltage 7 Vppi Ta=25°C -0.31t0+6.0 V
Power Supply Voltage 8 VppH Ta=25°C -0.3t0+6.0 vV
Power Supply Voltage 9 VppL Ta=25°C -0.310 +6.0 vV
Input Voltage 1 Vind Vpp Input, Ta = 25°C -0.3toVpp+0.3 V
Input Voltage 2 Ving Vppi Input, Ta = 25°C —0.3to Vpp;+ 0.3 V
Output Voltage 1 Vourt Vipp1 Output, Ta = 25°C -0.3to Vpp1 + 0.3 v
Output Voltage 2 Vout2 Vpp2 Output, Ta = 25°C —0.3to Vpp2+ 0.3 V
Output Voltage 3 VouTts Vpps3 Output, Ta = 25°C —0.3to Vpp3z+0.3 V
Output Voltage 4 VouTs Vpps4 Output, Ta = 25°C —0.3t0o Vpps+ 0.3 V
Output Voltage 5 Vouts Vpps Output, Ta = 25°C —0.3to Vpps+ 0.3 V
Qutput Voltage 6 Voute Vpp Output, Ta = 25°C —0.3t0 Vpp+0.3 V
Output Voltage 7 Vour? Vopi Output, Ta = 25°C -0.3 to Vpp; + 0.3 v
Qutput Voltage 8 VouTs Vppy Output, Ta = 25°C —0.3t0 Vppy + 0.3 V
Storage Temperature TsTg — -551t0 +150 °C
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RECOMMENDED OPERATING CONDITIONS
* When backup is used
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — 0to +65 °C
) Vb — 1.45102.7 v
Operating Voltage
P g g Vb — 1.5t05.5 V
Crystal Oscillation Frequency fxr — 30to 35 kHz
Ceramic Oscillation Frequency fom Vpp=1.451t02.7V (*1) 200k to 1M Hz
External RC Oscillator Resistance Ros Vpp=1.45t02.7V (*1) 50 to 300 kQ
*1 A voltage of 2.7 V or more must be applied to Vppp.
* When backup is not used
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature Top — 0to +65 °C
v — 271055 v
Operating Voltage Db
Vb — 1.8t05.5 V
Crystal Oscillation Frequency fxr — 30t0 35 kHz
Vpp=2.7t055V kto 1M
Ceramic Oscillation Frequency fom 2t 093 300k to Hz
Vpp=29t05.5V 200k to 2M
Vpp=2.7t055V t
External RC Oscillator Resistance Ros oD 055 5010 300 kQ
Vpp=29t0 55V 30 to 300
15/35
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ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vbop=Vppi=1.451t05.5V, Vss =0V, Ta =010 +65°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. Typ. Max. |Unit | suring
Circuit
1/5 bias, 1/4 bias
Vbp2 Voltage V 1.7 1.8 1.9 v
DD2 g DD2 (Ta = 25°C)
Vpp2 Voltage Temperature Deviation | AVpp2 — — —4 — |mV/°C
Vppy Voltage Vb1 1/5 bias, 1/4 bias Typ.—0.2{1/2 x Vipp2|Typ.+ 02| V
1/5 bias Typ.— 0.3|3/2 x Vpp2|Typ.+ 0.2
Vpps Voltage Vb3 1/4 bias (connect V
Typ-02| Vppo |Typ.+0.2
Vpp3 and Vppa)
1/5 bias Typ— 04| 2%V, Typ.+ 0.2
Vpp4 Voltage Vbp4 - Ly X Yooz |Yp+ V
1/4 bias Typ.—0.3]3/2 x Vpp2|Typ.+ 0.2
1/5 bias Typ.— 0.5/5/2 x Vppa|Typ.+ 0.2
Vs Voltage Voos : L X Yooa WP+ 221,
1/4 bias Typ.—0.4] 2 x Vpp2 |Typ.+ 0.2
Vo Voltage High-speed clock oscillation
VppH stopped 2.8 — 3.0 V
(backup used) Vop=15V 1
_— Oscillation start time:
Crystal Oscillation Start Voltage VsTA within 5 seconds 1.40 — — V
Crystal Oscillation Hold Voltage VhoLp — 1.35 — — v
Crystal Oscillation Stop Detect Time | Tstop — 0.1 — 5.0 ms
External Crystal Oscillator Capacitance|  Cg — 12 — 30 pF
Internal Crystal Oscillator Capacitance Cp — 12 15 20 pF
. . CSA2.00MG (Murata
(E;xternil Ceramic Oscillator Co, 1 MFG.-make) used _ 30 _ OF
apacitance Vpp=3.0V
Internal RC Oscillator Capacitance Cos — 8 12 16 pF
Vpp=15V 0.0 — 0.4 v
POR Voltage v
g PORT — 00 | — | 07 |V
Non-POR Voltage v Vop=1.5Y 12 | — 15 |V
g POR2 — 20 | — | 30 |V

Notes: 1.
reset occurs.

2.

3.

up to Vpp.

again rises up to Vpp.
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"POR" denotes Power On Reset.
"Vpor1'"indicates that POR occurs when Vpp falls from Vpp to Vpor1 and again rises

"Tstop" indicates thatif the crystal oscillator stops over the value of TsTop, the system

"Vpory'" indicates that POR does not occur when Vpp falls from Vpp to Vporo and
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DC Characteristics

* When backup is used

(Vbp=Vppi=1.5V, Vppy=3.0V, Vss =0V, Ta=01to +65°C unless otherwise specified)

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

CPU is in HALT state.
Supply Current 1 lppy |(High-speed clock oscillationf — 10 20 uA
stopped)

CPU is in HALT state.
LCD is in Power Down mode.
Supply Current 2 Iop2 (High-speed clock oscillation| 8 16| pA

stopped) 1

CPU is in operating state.

Supply Current 3 Ipps  |(High-speed clock oscillation| — 100 140 HA
stopped)

CPU is in operation at

Supply Current 4 lop4 high-speed oscillation — 15 2 mA
(RC oscillation, Ros = 51 kQ)

CPU is in operation at
Supply Current 5 lpps high-speed oscillation — 2 3 mA
(Ceramic oscillation, 1 MHz)

* When backup is not used

(Voo = Vppi = Vppr = 3.0V, Vgs =0 V, Ta = 0 to +65°C unless otherwise specified)

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

CPU is in HALT state.
Supply Current 1 Iopi |(High-speed clock oscillation] — 5 10 pA
stopped)

CPU is in HALT state.
LCD is in Power Down mode.
Supply Current 2 Iopa (High-speed clock oscillation] 4 / uA

stopped)

CPU is in operating state. 1

Supply Current 3 Ipps |(High-speed clock oscillation] — 60 120 uA
stopped)

CPU is in operation at

Supply Current 4 IpD4 high-speed oscillation — 15 2 mA
(RC oscillation, Ros = 51 kQ)

CPU is in operation at
Supply Current 5 Ipps high-speed oscillation — 35 5 mA
(Ceramic oscillation, 2 MHz)

17/35
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DC Characteristics (continued)

(Voo = Vopi=VppH=3.0V, Vss =0V, Vpp1 =1.1V, Vpp2 =2.2V, Vpp3 = 3.3V,
Vppa =4.4V, Vpps = 5.5V, Ta = 0 to +65°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. |Unit |suring
Circuit
Output Current 1 Vppi=1.5V 21| -10 | -02 | mA
(P2.0to P2.3) low1 | Voui =Vopi—=0.5V | Vppi=3.0V -50 | 25 | -1.0 | mA
gig Ig ;312; Voo =5.0V 80 | 4.0 | -20 | mA
: Vppi=15V 0.2 1.0 21 | mA
(PF.0 to PF.3) loL1 Vor1=05V Vppi=3.0V 1.0 25 50 | mA
Vpp =5.0V 2.0 4.0 80 | mA
Output Current 2 Vpp=1.5V -18 | 1.0 | -0.2 | mA
(BD, BDB) lowz | Vorz=Vpp=0.7V |[Vpp=3.0V -5.0 | -3.0 | -1.0 | mA
(MD, MDB) Voo = Voo =50V | ~9.0 | -55 | 4.0 | mA
Vpp=1.5V 0.2 1.0 1.8 | mA
loro | Voro=0.7V Vpp=3.0V 1.0 3.0 50 | mA
Vop=Vppy=5.0V | 4.0 55 9.0 | mA
Output Current 3 lons | Vons = Vpps — 0.2 V (Vpps level) — — -4 | A
(SEGO to SEG63) lonms | Vouwms = Vppa + 0.2 V (Vpp4 level) 4 — — | uA
(COM1 to COM16) lonmss | Vorwmss = Vopa — 0.2V (Vpp4 level) — | — | 4 |uA
loms | Vomns = Vops + 0.2 V (Vpps level) 4 — | — | uA
lomHss | VomHss = Vops — 0.2V (Vpps level) — | — | 4 [ pA
lomLs | Vomis = Vpp2 + 0.2 V (Vppz level) 4 — — | MA 2
lomLss | VowmLss = Vppz2 — 0.2 V (Vppz level) — | — | 4 |uA
loms | Voums = Vop1 + 0.2V (Vpp1 level) 4 — | — |uA
lotmss | Vormss = Vop1 — 0.2V (Vpp1 level) — | — | 4 |uvA
lors | Vorg=Vss+ 0.2V (Vss level) 4 — — | uA
Output Current 4 Vorar =VopH—-05V| Vpp=Vppy=3.0V | 2.0 | -1.2 | -0.6 | mA
(0SC1) IOHR | 26 oscillaton) Vpp=Vpon=5.0V | =35 | =20 | -1.0 | mA
loLan Vor =05V Vpp=Vppy=3.0V | 0.6 1.2 20 | mA
(RC oscillation) Vpp=Vppy=50V | 1.0 2.0 3.5 | mA
lotic Vonac = Voo —05V| Vpp =Vppy=3.0V | =200 | =100 | =50 | pA
(ceramic oscillation) | Vpp =Vppy=5.0V | —400 | =200 | —100 | pA
loLac Voag =05V Vpp=Vppy=3.0V | 50 100 | 200 | pA
(ceramic oscillation) | Vpp=Vppy=5.0V | 100 | 200 | 400 | uA
Output Leakage
(P2.0 to P2.3) loon | Vo = Vool — — 0.3 | pA
(P3.0 to P3.3)
(P4.0 to P4.3)
5 loo. | VoL=Vss 03| — | — | A
(PF.0 to PF.3)
18/35
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DC Characteristics (continued)

(Vpp =Vppi=Vppy=3.0V,Vss=0V, Vpp1 =11V, Vpp2 =2.2V, Vpp3 = 3.3 V,
Vppa =4.4V, Vpps =5.5V, Ta = 0 to +65°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. |Unit |suring
Circuit
Input Current 1 Vopi=1.5V 2 10 30 | uA
(P0.0 to P0.3) g | 1 = VoD Vool =3.0V 30 | 90 | 180 | wA
(P1.0 to P1.3) (when pulled down) Vopl = 5.0V 100 | 250 | 500 | uA
(P8.0 to P8.3)
(P9.0 to P9.3) VooV Vppi=15V -30 | -10 | -2 | pA
: g | TS Voo =3.0V 180 | -90 | -30 | pA
(PF.0t0 PF.3) (when pulled up) Vppi = 5.0V -500 | =250 | —100 | pA
vz | Vin1 = Voo (in a high impedance state) 0.0 — 1.0 | pA
i1z | Vi1 = Vss (in a high impedance state) -1.0 | — 0.0 | uA
Input Current 2 Vi = Vss Vpp=Vppy=3.0V | =200 | 110 | =30 | pA
(0SCO) "2 | (yhen pulled up) | Vop = Voo =5.0V | —600 | ~350 | ~150 WA
|IH2R V|H2 = VD[)|-| (RC oscillation) 0.0 — 1.0 uA 3
hor | ViLe = Vss (RC oscillation) -10 | — 0.0 | pA
e Viu2 = VppH Vpp=Vppy=3.0V | 0.1 0.5 1.0 | pA
(ceramic oscillation)| Vpp = Vppy=5.0V | 0.75 | 1.5 3.0 | A
lLoc VLo = Vss Vop=Vppy=30V | 1.0 | -0.5 | -0.1 | pA
(ceramic oscillation)| Vpp = Vppy=5.0V | -3.0 | -1.5 | -0.75 | pA
Input Current 3 Vpp=1.5V 10 40 80 | uA
(RESET) ks | Vina = Vop Vpp=3.0V 150 | 350 | 600 | pA
Vpp=Vppy=50V | 0.5 1.0 20 | mA
s | Viis=Vss -10| — | 0.0 |pA
Input Current 4 Vpp=15V 30 120 | 300 | pA
(TST1, TST2) e | ViHa = Vop Vpp=3.0V 03 | 075 | 15 | mA
Vpp=Vppy=50V | 1.25 | 25 40 | mA
lia | Via=Vss -1.0 | — 0.0 | uA
19/35
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DC Characteristics (continued)

(Voo = Vppr = Vppr=3.0V, Vss =0V, Vpp1 = 1.1V, Vppp =2.2V, Vpp3 = 3.3 V,
Vppa =4.4V, Vpps = 5.5V, Ta = 0to +65°C unless otherwise specified)

Mea-
Parameter Symbol Condition Min. | Typ. | Max. |Unit |suring
Circuit
Input Voltage 1 Vppi=15V 1.2 — 1.5 V
(P0.0to P0.3) Vik Vppi=3.0V 24 | — | 30 |V
g;g :g E;g; Voo = 5.0V 40 | — | 50 | v
(P9.0 to P9.3) Vppi=1.5V 0.0 — 0.3 V
: Vi Vppi=3.0V 0.0 — 0.6 V
(PF.0to PF.3) Vppi=5.0V 00 | — | 10 |V
Input Voltage 2 Visa Vpp=Vppy=3.0V 24 — 3.0 V
(0SC0) Vpp=Vppy=5.0V 4.0 — 5.0 V
ViLs Vpp=Vppy=3.0V 0.0 — 0.6 V
Vpp =Vppy=5.0V 0.0 — 1.0 vV
Input Voltage 3 Vop=15V 135 | — 1.5 v
(RESET, TST1, TST2) Vikg Vpp=3.0V 24 | — |30 | V| 4
Vpp =Vppy=5.0V 4.0 — 5.0 Vv
Vpp=1.5V 0.0 — | 015 | V
Vis Vpp=3.0V 0.0 — 0.6 Vv
Vpp =Vppy=5.0V 0.0 — 1.0 vV
(Hggtgrt?go"g')dth 1 Vopi =15V 005 | 01 | 03 | V
Egég Eg E;g; AV Voo =3.0V 02 | 05 | 10 | Vv
(PF.0 ’[6 PF.3) Vpp=5.0V 025 | 1.0 15 V
Hysteresis Width 2 Vpp=15V 0.05 | 01 0.3 V
(RESET, TST1, TST2) AV Vpp=3.0V 0.2 05 1.0 V
Vpp =Vppy=5.0V 025 | 1.0 1.5 V
Input Pin Capacitance
(P0.0 to P0.3)
(P1.0 to P1.3)
P9.010793 G - — =5 e
(PF.0 o PF.3)
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Measuring circuit 1

(Open) 4 GB1 Cq
(Open) 1CB2 XT0 ;7
I C1 |_|Z_I
Cr2 XT1
Lc2 32.768 kHz
Crystal
. ®O——08C0
@0 0SCT Vss Voo Voo Voot Vopz Voos Vops Voos Voo
1 = '
—_ Ca__ Cb__ Cc__ Cd__ Ce__
I CACACACR
Ca, Cp, Cc, Cg, Cg, G12 : 0.1 puF *1 RC Oscillator
Cg 15 pF
Clo : 30 pF ®
CLy : 30 pF Ros
Ceramic Resonator : CSA2.00MG (2 MHz) @
CSB1000J (1 MHz)
(Murata MFG.-make) Ceramic Oscillator
O)
CLo = Geramic Resonator
@
CL1
777
Measuring circuit 2
*3
Vig O—= —O—
i —©
|
! |
2 | 1 |[INPUT OUTPUT| |
| - ®
i |
Vil O—» : —
. Vss Voo  Voor Vob1r Voo2 Voos Vobpsa Voos  Vood
I
*2 Input logic circuit to determine the specified measuring conditions.
*3 Measured at the specified output pins.
21/35
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Measuring circuit 3
*4
O
|
® |
INPUT OUTPUT| |
il B
Vss Voo Voo Voot Vop2 Vobs Vopsa Vops  VpoH
I
Measuring circuit 4
Vi O—= —O Waveform
i O Monitoring
|
I I
*4 | | [INPUT OUTPUT| !
| |
| o
ViL O—» :
Vss Voo Voo Vop1 Vop2 Vobs  Vopsa Vops  VboH

I T TTTTT

*4 Measured at the specified input pins.
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AC Characteristics (Serial Interface, Serial Port)

(Vpp=1.45t05.5V,Vppy=2.7t05.5V,Vgs=0V, Vppr=5.0V, Ta =0 to +65°C unless otherwise

specified)

(1) Synchronous Communication

Parameter Symbol Condition Min. Typ. Max. |Unit
TXC/RXC Input Fall Time tf — — — 1.0 us
TXC/RXC Input Rise Time tr — — — 1.0 us
TXC/RXC Input "L" Level _ _ _

Pulse Width fowt 08 us
TXG/RXC Input "H" Level . . .
Pulse Width fown 08 us
TXCG/RXC Input Cycle Time teve — 2.0 — — us
tcyc1o) | CPU in operation state at 32 kHz — 30.5 — us
TXG/RXC Output Cycle Time ) CPU in operation at 2 MHz 05 s
CYC20) | \ipp = Vpp = 2.9V 0 5.5 V ' "
TXD Output Delay Time tbpR Output load capacitance 10 pF — — 04 us
RXD Input Setup Time tps — 0.5 — — us
RXD Input Hold Time toH — 0.8 — — us
Synchronous communication timing
("H"level =4.0 V, "L" level = 1.0 V)
~ tcve _
TXC (PC.1)/
RXC (PC.2) ZZ—*& 5V (Vop)
/ 0V (Vss)
- tr - tf
towH . tow
toor ;[EER
TXD (PC.3) x& Q 5V (Vpp)
: 0V (Vss)
ng toH tps
RXD (PC.0) N 5V (Vppi)
v 0V (Vss)
23/35
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(2) UART Communication
Parameter Symbol Condition Min. Typ. Max. |Unit
Transmit Baud Rate TBRT Terr = 1/frr Tert-Tcr| Tert | TeRT+TCcR| S
Tcr = 1/fosc
Receive Baud Rate ReRT Rgrt = 1/fBRT Rer1x0.97| Rprr |RprTx1.03| s

UART communication timing

("H"level =4.0V, "L" level = 1.0 V)

TeRT

fgrT: Baud rates (1200, 2400, 4800, 9600 bps)

TXD (PC.3)

X

RBRT

RXD (PC.0)

X

Downloaded from Elcodis.com electronic components distributor

9V (Vooi)
0V (Vss)

9V (Vpoi)
0V (Vss)
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AC Characteristics (Serial Interface, Shift Register)

(Vpp=1.45t05.5V,Vppg=2.7t05.5V,Vsg=0V, Vppr=5.0V, Ta =0 to +65°C unless otherwise

specified)
Parameter Symbol Condition Min. Typ. Max. |Unit

SCLK Input Fall Time 1 — — — 1.0 us

SCLK Input Rise Time tr — — — 1.0 us

SCLK Input "L" Level _ _ _

Pulse Width fow 08 us

SCLK Input "H" Level _ _ _

Pulse Width fow 08 us

SCLK Input Cycle Time toye — 2.0 — — us
tcyct(0) | GPU in operation state at 32 kHz — 30.5 — us

SCLK Output Cycle Time ; CPU in operation at 2 MHz 05 s
CYe2(0) Vpp=VppH=29V1055V . a

SOUT OQutput Delay Time tDDR Ci=10pF — — 0.4 us

SIN Input Setup Time tps — 0.5 — — us

SIN Input Hold Time toH — 0.8 — — us

AC characteristics timing
("H"level =4.0 V, "L" level = 1.0 V)

teve
SCLK (PE.2) —\ S 5V (Vooi)
/ X / 0V (Vss)
SS
ol tr ol |l t
tow _ towL
toor IooR
SOUT (PE.3) 3& Q 5V (Vppi)
0V (Vss)
jng toH tps
SIN (PE.0) 5 \ { 5V (Vooi)
\ 0V (Vss)
25/35
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AC Characteristics (External Memory Interface)

(Vpp=1.45t05.5V,Vppy=2.7t05.5V,Vgs=0V, Vppr=5.0V, Ta =0 to +65°C unless otherwise

specified)

(1) Reading from External Memory

(a) When CPU operates at 32.768 kHz

Parameter Symbol Condition Min. Typ. Max. Unit
Read Cycle Time trRe — — 61.0 — us
RD Output Delay Time toe — — — 5.0 us
Output Valid Time toHA — — — 5.0 us
External Memory Output Delay Time tpo — — — 5.0 us
(b) When CPU operates at 2 MHz (Vppy =2.910 5.5 V)
Parameter Symbol Condition Min. Typ. | Max. Unit
Read Cycle Time tre — 1.0 — — us
RD Output Delay Time toe — — — 100 ns
Output Valid Time toHA — — — 100 ns
External Memory Output Delay Time tpo — — — 150 ns
AC characteristics timing
("H"level =4.0V, "L" level = 1.0 V)
B MOVXB obj, xadr16 N
| MOVXB obj, [RA] N
st s2! st s2 81 82
System clock
tRc |
r—>
‘ ‘ V(v
P7 - P4 Port setup value XAddress outputX Port setup value (Voo
‘ ‘ 0V (Vss)
(A15 - AD) \ \
P8.0 w V (Vboi)
(RD) 0V (Vss)
tOE toHA
PA, P9 $_< V (Vooi)
’ Port setup value ) Input data ) Port setup value
(D7 - DO) P . )~ portsetup 0V (Vsg)
tpo
26/35
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(2) Writing to External Memory

(a) When CPU operates at 32.768 kHz

Parameter Symbol Condition Min. Typ. Max. Unit
Write Cycle Time twe — — 61.0 — us
Address Setup Time tas — — 30.5 — us
Write Time tw — — 15.3 — us
Write Recovery Time twR — — 15.3 — us
Data Setup Time tps — — 45.8 — us
Data Hold Time tpH — — 15.3 — us

(b) When CPU operates at 2 MHz (Vppy=2.9t0 5.5 V)

Parameter Symbol Condition Min. Typ. | Max. Unit
Write Cycle Time twe — 1.0 — — us
Address Setup Time tas — 04 — — us
Write Time tw — 0.2 — — us
Write Recovery Time twr — 0.2 — — us
Data Setup Time tps — 0.7 — — us
Data Hold Time tpH — 0.2 — — us

AC characteristics timing
("H"level =4.0V, "L" level = 1.0 V)

‘ MOVXB [RA], obj or MOVXB xadr16, obj

S1 S2 S1 52 S1 S2

System clock

twe |
r—»
P7-P4 Port setup value XAddress outputX Port setup value g x %DD)')
(A15 - AD) | | SS
1 |
PA, P9 X X 5V (v
(D7 - DO) Port setup value DK Output data %Port setup value 0V EVSE)I)
i \ s  tpH ||
T ‘ ' 5V (Vppi)
P8.1 \ | |
(WR) | \—/ ‘ 0V (Vss)
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(3) PROM Operations (Applies to Both the Cases of Using and Not Using Backup)

ABSOLUTE MAXIMUM RATINGS

(Vss=0V)
Parameter Symbol Condition Rating Unit
Vec=Vpp=Vppu=V
PROM Power Source Voltage Vee ¢G= 7DD = YDOH = TDDI -0.3t0 +6.7 v
Ta=25°C
Program Voltage Vpp Ta=25°C —0.3t0 +14.0 v
Ve input
PROM Input Voltage v —0. :
p g I Ta = 95°C 0.3toVge+0.3 v
Ve output
PROM Output Violtage Vo co Oupu 0310 Veg+03 v
Ta=25°C
Storage Temperature TsTg — -5510 +150 °C
RECOMMENDED OPERATING CONDITIONS
(Vss=0V)
Parameter Symbol Condition Range Unit
Operating Temperature TopPep — 0to +65 °C
Vg Power Supply Voltage Vee — 4.75105.25 V
Wh ta i 4751t05.2 V
Vpp Power Supply Voltage Vpp en da ? s r(?ad 9105.25
When data is written 12.0t0 13.5 V
Input Voltage Vit — 400 Ve v
ViL — 0to1.0 V
28/35
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ELECTRICAL CHARACTERISTICS

(1) Read Operation

DC Characteristics
(Veg=Vpp=5V £5%, Ta = 25°C £5°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Vigc Power Supply Current _
I E=V — — 35 mA
(Standby) oet i
Vgc Power Supply Current —
I E=V — — 100 mA
(Operating) oez I
Input Voltage Vit — 4.0 — Vee v
ViL — 0 — 1.0 Vv
Output Current lon Von=Vec =05V -8 4 2 mA
loL VoL=05V 2 4 8 mA

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

Parameter Symbol Condition Min. Typ. Max. Unit
Address Access Time tacc OE=CE=V)_ — — 120 ns
CE Access Time tce 0E=V) — — 120 ns
OE Access Time toe CE=V, — — 50 ns
Output Disable Time tpF CE=V_ 0 — 40 ns
Measurement conditions:
Input pulse level............. 045V to4.55V
Input rise/fall time ....... 5ns
Threshold level .............. input 0.8 V,2 V/output 0.8 V,2V

29/35
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/s 5V
Address Input >§ ><
5 oV

\ T ey

OE 5V
toE . tor - oV

. tace N
Data Output I \ 5V
z: 7§ 0V
30/35
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(2) Write Operation

DC Characteristics
(Vss=0V,Veo=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
V¢c Power Supply Current Ico — — — 100 mA
— . — V
Input Voltage Vi 40 cc v
Vi — 0 — 1.0 V
I Vou=Vec—-0.5V -8 -4 -2 mA
Output Current O on =Vec =05
loL VoL=05V 2 4 8 mA

AC Characteristics
(Vss=0V,Vgo=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 ips — 2.0 — — us
Address Hold Time tAH — 0 — — us
Data Hold Time tbH — 2.0 — — us
OE Output Floating Delay Time tprp — 0 — 130 ns
Vpp Power Source Setup Time tvs — 2.0 — — us
Initial Program Pulse Width tpw 6V=025V 0.95 1.0 1.05 ms
Additional Program Pulse Width topw 6V=025V 2.85 — 78.75 ms
OE Output Effective Delay Time toe — — — 150 ns
Measurement conditions:

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

Input rise/fall time ....... less than 20 ns

Threshold level .............. input 0.8 V,2 V/output 0.8 V,2V
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I \ 5V
Address Input >< Address N }<
. 7 oV
- tAH —
< tas ]
/i Y —\ 5V
Data Input-Output ————— Data Input ) Output )————
N 7 [
ov
toH toe
le— tpg > — l— )
. 125V
Vep /
ov
e tyg >
_ ,X ZL 5V
CE
tpw — ltogs —
topw
y 5V
OE
K_/ oV
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APPLICATION CIRCUITS

*RC oscillation is selected as high-speed
oscillation.

*Ports are powered from external memory
power source.

Gy is an IC power supply bypass capacitor.

ﬂ ™~ oValues of Cy, Cp, Cc, Cq, Ce, Cy, C12, and Cg

LCD

are for reference only.

Crystal
32_7%3 kHz COM1-16  SEG0-63
T XTO 0SCO
12 t0 30 pF R 051
y Vv
'4| ‘ VDD
'ﬂcv 0 : s
__ | CB1 .
Open CB2 Eg%
c P30
C 0.1 uF
.L{ KARTS [y ot P
Co | 01uF | .
1 Vb3 P R e
T AT MSMB3P180  pr3|— = | ‘
P11 < |
'043{ ‘QIL Vop1 5(1)% >
oo e | HE=
12— VU. -
- P0.0 -
Push SW G2 - T
O O— RESET Ver | Open
open | 18T
Buzzer — K/ISDTZ Voo
gé:MDB pa7 | a15:0 Vop
P External 50V
Vss PO,PAf_ )D7-0 Memory | —L—
psol_ dRp (64K x8bits) T
P81 —9WR Vg

Note: Vppy is the power supply pin for the input, output, and input-output ports.
Be sure to connect the Vppy pin either to the positive power supply pin (Vpp) of this
device or to the positive power supply pin of the external memory.

Application Circuit Example with Power Supply Backup
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OKI Semiconductor MSM63P180

APPLICATION CIRCUITS (continued)

*Ceramic oscillation is selected as high-speed
oscillation.

LCD *Ports, external memory, and IC share their
power supply.
Cy is an IC power supply bypass capacitor.
*Values of Cg, Cp, G, Cq, Ce, Cy, C12, G, Cro,
and C1 are for reference only.
Crystal G030 pF
2768 KHz | COM1-16  SEGO-63 1500 Lo SUP o
? gramic
c % Resonator
G— LJ
Voo 12t030pF — | XT1 0SC1 4L_{
e VbDH Cbi —
) 50V Vo 30 pF
p ]
Cv ‘0-1 W] g P3.3
Open P3.2
—1 CB2 53(1)
'406—{ ‘%L Voos EES Key Matrix
0.1 uF .
¢G0T vy, P2Tf— (8x8)
L C ‘0.1 F Voo P2.0 LA
C 0.1 uF MSM63P180 P13 -
Y e 3
R AL P1O—=—
P0.3 -
i Ct P02 [——
Cio——0.1 uF 588 -
P\—uﬁw C2 . C , ,
0 O—|RESET Vep [~ Open
—1 TST1
Open Vo <+—Vpp
Buzzer — | TST2
MD
L] Vbb
MDB P4-7 A15-0
R External
Vss P9, PA D7-0 Memory
P80 dRD (64Kx 8 bits)
P81 9WR Vg

Note: Vppy is the power supply pin for the input, output, and input-output ports.
Be sure to connect the Vppy pin either to the positive power supply pin (Vpp) of this
device or to the positive power supply pin of the external memory.

Application Circuit Example with No Power Supply Backup
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OKI Semiconductor MSM63P180

PACKAGE DIMENSIONS

(Unit : mm)
LQFP176-P-2424-0.50-BK |
[QV}
o
S
(o]
[Q\
O
INDEX MARK
Mirror finish 125 TYP.
0.17+ 0.05
:
N~ \
- Qé&_ y0~10°
SN
. Lo
129 0.5TYP.
< (@}
= 0.6+ 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) 1.87 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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