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This version: Sep. 1998

OKI SemiCOHdUCtOI Previous version: Mar. 1996
MSM6051

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

GENERAL DESCRIPTION

The MSM6051 is a low-power microcontroller manufactured in complementary metal-oxide
semiconductor technology. Integrated into a single chip are ROM, RAM, crystal oscillator,
voltage doubler, timer, melody circuit, LCD driver, input port, and output port.

Using the on-chip ROM for application code reduces power consumption.

The MSM6051 is widely used in electronic products requiring low-power operation, such as
stopwatches with lap time memory, calculator watches, and handy terminals.

FEATURES

¢ Low power consumption

¢ Internal ROM : 2560 x 14 bits

¢ Internal RAM : 120 x 4 bits

¢ Input port : 2 ports x 4 bits, 1 port x 1 bit
¢ Output port : 1 port x 4 bits

* 4 x 4 key matrix input is available by using K; to K4 and M; to My

* 66 LCD drivers (including 3 commons) (1/3 duty, 1/3 bias, 189 segments)

¢ 59 instructions

* Minimum instruction execution time : 91.5 us (Display instruction cycle : 183 us)

* 1.5 V operating voltage (Can be changed to the lithium battery version by mask option)

* Melody function : Up to 512 notes can be played automatically (with an
envelope)

* Lamp drivers

¢ Crystal oscillator :32.768 kHz

e Chip (102 pads)
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OKI Semiconductor MSM6051

PIN DESCRIPTIONS

Symbol Description
Vpp Circuit ground potential.
Vss1 Power source (-1.5'V).
Vsso Power source for LCD driver (-3.0 V).
This pin is connected to the Vpp pin through a 0.1 uF capacitor.
Vss3 Power source for LCD driver (—4.5 V).
This pin is connected to the Vpp pin through a 0.1 uF capacitor.
VEe Power source for internal logic (-1.5t0 -3.0 V).
This pin is connected to the Vpp pin through a 0.1 uF capacitor.
Vep, Vem Booster capacitor connection pins.
Vcp pin is connected to Vg pin through a 0.1 uF capacitor.
XT, XT Input and output pins of oscillator inverter. 32.768 kHz crystal is connected to these pins.
T1t0T5 Pins to test internal logic. T4, To, T4, and Ts are pulled down to Vsg1.
T3 is an output. The test pins are normally open.
RESET Pin to clear internal logic pulled down to Vgg.
After power is turned on, the MSM6051 can be reset by this pin.
BD Buzzer output.
LD Lamp output.
LO Load data pin of My to M.
AC2 Reset pin for external circuit.
XTOUT Clock output for external circuit.
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OKI Semiconductor MSM6051
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vss1-Vbp Ta=25°C -2.0t0 +0.3 V
Input Voltage Vin Ta=25°C Vss1—0.310 +0.3 Vv
Storage Temperature TsTg — -5510 +125 °C
Operating Temperature Top — -20t0 +75 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vop=0V, Vgs1 = Vg =—-1.55V, Vgg0 =-3.0 V, Vgg3 = 4.5V, C; = 30 kQ, Ta = 25°C)

Parameter Symbol Condition Min. Typ. Max. |Unit
Vissy Operating Voltage —Vss1 Vs pin 1.25 1.55 1.65 v
Vss1 pin .
Power Supply Current oo (Refer to Measuring Circuit) o 3.0 o nA
Oscillation Start Voltage Voge | Vithin 5 seconds, Vs pin |- o — — |
(Refer to Measuring Circuit)

loH1 Vo1 =-0.2V — — -4

Output Current 1 lomH1 Vomu1 = Vss1 20.2V —4 — 4

COM 103 lowL1 Vomw: = Vs £0.2V 4 — ;| A
loL1 Vor1=—4.3V 4 — —
lon2 Vone =-0.2V — — 4

Output Current 2 lomMH2 VomH2 = Vss1 20.2 V —4 — 4

SEGMENT lomL2 Vomee = Vsgo £0.2 V —4 — HA
loL2 Voo =—4.3V 4 — —

Output Current 3 loHs Vonz=-0.5V — — -10

LO loL Vols=—1.15V 10 — — |

Output Current 4 loH4 VoHa =-05V — — -500

M to Mg loLe VoLa=—1.0V 2 — 0 | M

Output Current 5 lows ~ Vos=-055|Vss1 =18V g5 | 25 | 125

LD Vee=-2.0V uA
loLs Vo5 =-0.85V Vggo = 2.0V 1 — —

Output Current 6 lows  Vow=-055V|Vsst="12V | 515 | 30 | 172

8D Vee=-2.0V uA
loLs Vog=-0.85V Vgso = —2.0V — 5 —

Input Current 1 l1H1 Vi1 =0V 2 20 100

S1t0 S, liLy Vil =-155V 0.2 — — nA

Input Current 2 liH2 Viig=0V 5 13 26

Ki to Ky I Vio =155V 02 | — — A

Input Current 3 liH3 ViHz=0V — 30 45

OPIN s Vig =155V 02 — — A

Built-in CD Capacitance CD — — 20 — pF

* The typ. value varies depending on the application program.
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OKI Semiconductor MSM6051
Measuring circuit
Vep Ll
Vem T
MSM6051 AT L Crystal
Vee T T 32.768 kHz
CS -
Vbp  Vssi Vss2 Vss3
C Co Cs
1:: <A> T pu— pu—

C1, Co, C3, C4: 0.1 uF
Cs : 30 pF

6/7



OKI Semiconductor MSM6051

APPLICATION CIRCUIT

Ci1 : 5to 35pF
LCD CotoCs : 0.1puF
B :15V
L:20mH
"""" Lamp
a0
S SEGMENTS COM1 to COM3 2
155 S
Sy BD {0
00 Sy
MSM6051 '
Crystal XT Vsst 5
32.768 kHz -
= |(CD=20pF) Voo
# L Xt Vee
C Vep Vom RESET Vsso  Vsss
—] © - - -
Cy O% C3 | C4 Cs
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