OKI oufomer
OKI Semiconductor P
M L 9204-xx Preliminary

5x 7 Dot Character x 24-Digit x 2-Line Display Contradller/Driver with Character RAM (Built-in Key Scan)

GENERAL DESCRIPTION

The ML9204-xx isa 5 x 7 dot matrix type vacuum fluorescent display tube controller driver 1C which displays
characters, numerics and symbols of a maximum of 24 digits x 2 lines.

Dot matrix vacuum fluorescent display tube drive signals are generated by serial data sent from a
micro-controller. A display system is easily realized by internal ROM and RAM for character display.

Built-in key scan for 3-channel encoder type rotary switch and 5 x 6 matrix key switch allow the user to receive
each switch input.

The ML9204-xx has low power consumption since it is made by CMOS process technol ogy.

—01 isavailable as a general -purpose code.

Custom codes are provided on customer’s request.

FEATURES

* Logic power supply (Vpp) : 3.3V+10% or 5.0 V+10%

* VFD tube drive power supply (Vseg, Vcom ) : 20t0 60 V

» VFD driver output current
(VFD driver output can be connected directly to the VFD tube. No pull-down resistor is required.)
» Segment driver (SEGA1 to A35, SEGB1 to B35)

Only one driver output is high :5mA (Vg =60 V)
All the driver outputs are high 1 =350 MA (Vs = 60 V)
* Segment driver (ADA, ADB) :=15mA (Vsec =60 V)
* Grid driver (COM1to 24) : =25 mA (Vcow = 60 V)
» Content of display
SEGA1 to SEGA35 and ADA
« CGROM_A :5x7dots 240 types (character data)
* CGRAM_A :5x7dots 16 types (character data)
« ADRAM_A : 24 (display digit)x 1 hit (symbol data; can be used for a cursor.)
« DCRAM_A : 24 (display digit) x 8 bits (register for character data display)
SEGB1 to SEGB35 and ADB
« CGROM_B :5x7dots 240 types (character data)
« CGRAM_B :5x7dots 16 types (character data)
« ADRAM_B : 24 (display digit)x 1 bit (symbol data; can be used for a cursor.)
« DCRAM_B : 24 (display digit) x 8 bits (register for character data display)
» Digplay control function
* GCRAM : Simultaneous output of COM1 to 24 can be set in 1 grid.
» Digplay digits : 1to 24 digits (9- to 24-bit arbitrary setting)

» Display duty (brightness adjustment) : 0/1024 to 960/1024 stages
+ All lights ON/OFF
+ 5interfaces with microcontroller:DI/O, CS, CP, RESET, INT
* Built-in key scan circuit for 5 x 6 matrix key switch
* Built-in key scan circuit for 3-channel encoder type rotary switch
 Built-in oscillation circuit
Crystal oscillation or ceramic oscillation: 4.0 MHz (Typ)
» Standby function
Inhibiting the oscillator circuit provides |ow power consumption.
» Package options:
128-pin plastic QFP (QFP128-P-1420-0.50-K) (ML9204-xxGA)
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BLOCK DIAGRAM
Vsec
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Voo | 24w x8b 240w x 35b |
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L-GND Driver i
CGRAM_A i
[ 16w x 35b '
— -0
RESET O—» SEGAS35
== y ADRAM_B Segment
@g 8bit Shift 24w x 1b Driver | ¢ ADA
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|_»| 24w x 8b 240w x 35b
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Driver i
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LS S S G 6 O O O S

ROW1---ROW5 COL1---COL6 Al Bl A2 B2 A3 B3

2141



OKI Semiconductor

PEDL9204-02

M L 9204-xx

PIN CONFIGURATION (TOPV

m
S

~—"

[128 |SEGB7
[127 |SEGBS
[126 |SEGB9
[125 |SEGB10
[124 |SEGB11
[123]SEGB12
[122 |SEGB13

121 |SEGB14

120 |SEGB15

[119 |ISEGB16
[118 |SEGB17
[117 ISEGB18
[116 ISEGB19
[115 JSEGB20
[114 |SEGB21
[113 ISEGB22
[112 ISEGB23

111 ISEGB24

110 |SEGB25

109 |SEGB26

108 |SEGB27

107 |SEGB28

106 |SEGB29

[105 ISEGB30

104 |SEGB31

[103 ISEGB32

SEGB6
SEGB5
SEGB4

O

CcoM3
CoM4
COM5
COM6
com7
CcoMm8
COoM9
COM10
Ccom11
COoM12
com13
COM14
COM15
COM16
COoM17
cowmi1s
CcoM19
COM20
com21
CoMm22
Ccom23
com24
VCOM
SEGAL
SEGA2
SEGA3
SEGA4
SEGA5
SEGA6

SEGAS [40 |

SEGA7
SEGA9
SEGA10
SEGA11L
SEGA12[ 44 |
SEGA13

SEGA14 [ 46 |

SEGA15

SEGA16[ 48 |
SEGA17[49 |

SEGA18
SEGA19
SEGA20
SEGA21
SEGA22
SEGA23

128-Pin Plastic QFP

SEGA24

SEGA25

SEGA26

SEGA27

SEGA28[_60 |

SEGA29

SEGA32[ 64 |

[102] SEGB33
[101] SEGB34
[100 ] SEGB35
[ 99 | ADB
E Vses
97 ] D-GND
[ 96 | Voo
[95 ] INT
[94 ] DI/O
[93]CP
[921CS
o1 ] RESET
90 ] B3
89 ] A3
[88 ] B2
[87 ] A2
[86 ] B1

[ 85 ] Al
['84 ] COL6
83 ] COL5
[82°] COL4
[[81] COL3
['80 ] COL2

[ 79 ] COoL1

[ 78 ] ROW5
[77 ] ROW4
[76 ] ROW3
[75 ] ROW2
[74 ] ROW1
[73] osc1
[72 ] 0SCo
[ 71 ] L-GND
[ 70 ] D-GND
E VSEG

[ 68 ] ADA

[ 67 ] SEGA35
[ 66 | SEGA34
[ 65 ] SEGA33
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PIN DESCRIPTION

Pin Symbol Type Connects to Description
331067 | SEGA1lto A35 )
VFD tube anode electrode drive output.
1to6 VFD tube anode . .
(0] electrode Directly connected to fluorescent display tube and a
122;0 SEGB1to B35 pull-down resistor is not necessary. lon < -5 mA
. VFD tube grid electrode drive output.
81031 COM1to 24 (0] VFD tbe grid Directly connected to fluorescent display tube and a
electrode : .
pull-down resistor is not necessary. lon < —-25 mA
68 ADA VED tube anode VFD tube anode electrode drive ou.tput.
0] electrode Directly connected to fluorescent display tube and a
99 ADB pull-down resistor is not necessary. lon <-15 mA
96 Voo Vpp-L-GND are power supplies for internal logic.
71 L-GND Vcom-D-GND are power supplies for driving VFD tube
grid.
— Power suppl
7,32 Veom PRY Vcom-D-GND are power supplies for driving VFD tube
69,98 Vsec anode.
70,97 D-GND Use the same power supply for L-GND and D-GND.
Serial data input-output (positive logic).
94 DI/O o | Micro controller Dgta is |n.put and putput to sift register synchronized
with the rise of shift clock.
When Inputting data input from the LSB.
—_— . Shift clock input.
93 P M troll . . . . —
C IcTo controfier Serial data is shifted on the rising edge of CP.
—_— . Chip select input.
92 CS Micro controller Serial data transfer is disabled when CS pin is “H” level.
Output pin for interrupt signal to micro controller.
When depression or release of key matrix switch is
detected, key scanning starts and when 1 cycle is
95 INT 0] Micro controller | completed, this pin becomes high level. Upon receiving
encoder type rotary switch input, this pin becomes high
level. The INT pin remains at high level until the key
scan stop mode is selected..
Encoder type rotary switch input pins.
85,86 Al1,B1 All inputs possess chattering absorption function of
87,88 A2,B2 Rotary switch 256us period.
89,90 A3,B3 Those inputs must be tied to ground when they are
not used.
Input pins for return signal from key matrix with built-in
pull-up resister.
79 to 84 COL1to 6 | Key matrix When input is low level, the key matrix switch is

regarded as being pressed.
Dose not have chattering absorption function.
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Key matrix scan signal output pins.
Normally low level is output.
Key scanning starts by detecting depression or release

74t078 | ROW1lto5 Key matrix of key matrix switch and continues until selection of key
scan stop mode.
When key scan stop mode is selected, all outputs of
ROWT1 to 5 return to low level.
Reset input.
“Low” initializes all the functions.
Initial status is as follows.
* Address of each RAM.............. address “00"H
- . « Data of each RAM................... Content is undefined
9 RESET Micro controller || micoiay digit..........ooooororoo 24 digits
¢ Brightness adjustment............. 0/1024
¢ All lights ON or OFF................ OFF mode
¢ ROW11t05. oo becomes low level
O INT e becomes low level
Pins for self-oscillation.
(Do not apply external clocks to these pins.)
Connect these pins to the crystal and capacitors or to
72 0SCo the ceramic resonator and capacitors.
The target oscillation frequency is 4.0MHz.
Crystal.or (The device has an internal feedback resister.)
ceramic Voo Typical
resonator
3.3V 1Mohm
5.0V 0.4Mohm
73 0scC1

* For information regarding the oscillator contact the
manufacturer of the oscillator.
* As regards the circuit, refer to the Application Circuit.
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Supply Voltage (1) Vop — -0.3t0 +6.5 \%
Vsec — -0.3to0 +70 \Y,
Supply Voltage (2)
Vcom — —-0.3t0 +70 V
Input Voltage Vin — —-0.3 to Vpp+0.3 \%
Power Dissipation Pp Ta<85°C 470 *1) mwW
Storage Temperature Tste — —-55 to +150 °C
lo1 COML1 to COM24 -50 to +2.0 mA
lo2 ADA, ADB -30to +2.0 mA
Output Current
loa ROW1to5/INT -2.0to +2.0 mA

*1) When use two or more COM, be careful of the following things.

The junction temperature which can be found by the following formula does not exceed 120.

Tj=(Px85°C/W)+Ta (P isthe maximum power consumption of 1C.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Condition Min. Typ. Max. Unit
When thg power supply 45 50 55 Y
voltage is 5.0 V (typ.)
Supply Voltage (1) Vop
When the power supply 30 33 36 Y
voltage is 3.3 V (typ.) ’ ’ ’
\Y, — 20 — 60 \Y,
Supply Voltage (2) SEC
Veom — 20 — 60 \Y,
Operating Frequency fosc Oscillation 3.5 4.0 4.5 MHz
Frame Frequency fer DIGIT = 1 to 24, oscillation| 142 163 183 Hz
Operating Temperature Top — -40 — +85 °C
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ELECTRICAL CHARACTERISTICS

DC Characteristics (Vpp = 5.0 V£10%)

(VDD = 5.0 V+10%, Vsec and Vcom = 20 to 60 V, Ta =

—40 to +85°C, unless otherwise specified)

Parameter Symbol | Applied pin Condition Min. Max. | Unit
High Level Input Voltage| Vm *1 Vpp = 5.0 V+10% 0.7 Vop — \%
Low Level Input Voltage Vi *1 Vpp = 5.0 V+10% — 0.3Vop| V
High Level Input Current I *1 Vi = Vbp -1.0 +1.0 | pA
| *2 V=00V -1.0 +1.0
Low Level Input Current = = bA
|||_2 COL1to6 VDD =50 Vilo%, V||_ =00V -450 -100 HA
VoH1 COM1 to 24 Vecom =60V, lopr = =25 mA  [Vcom — 2.0 — V
Von ADA, ADB VSEG =60 V, IOH2 =-15mA VSEG -20 — V
High Level Output SEGAL to A35
V Vsec =60V, | =-5mA  |Vsgg—2.0] — \%
Voltage OH3 SEGB1 to B35 SEG OH3 SEG
= +109 = —
Vowe |INT,ROW1to5| Vo0 =20 VEIO% lona =450 1y, ~ oo _ |y
HA
Low Level Output Vor1 *3 — — 1.0 \Y,
Voltage Vorz |INT,ROW1to5| Vpp =5.0 V+10%, loi2 = 450 pA — 0.2 \%
= +109 =
oo Voo Vpp = 5.0 V+10%, fosc = 4.0 . 6.0 mA
MHz
Supply Current (1) Ipisp1 fosc = 4.0 | All output lights ON — 1.0 | mA
Vsec, Vcom MHz, .
Ibisp2 no load All output lights OFF — 200 MA
| V — 1.0
Supply Current (2) eos = In standby mode bA
Ipisps Vsec, Vcom — 20.0 | pA

*1)
*2)
*3)

CS, CP, DI/O, RESET, COLL1 to 6
CS, CP, DI/O, RESET
SEGAL1 to A35, SEGB1 to B35, ADA, ADB, COML1 to 24
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DC Characteristics (Vpp = 3.3V+10%)

(VDD = 3.3 V+10%, Vsec and Vcom = 20 to 60 V, Ta =

—40 to +85°C, unless otherwise specified)

Parameter Symbol | Applied pin Condition Min. Max. | Unit
High Level Input Voltage| Vm *1 Vpp = 3.3 V+10% 0.8 Voo — \%
Low Level Input Voltage Vi *1 Vpp = 3.3 V£10% — 3'2 Y,
DD
High Level Input Current I *1 Vi = Vbp -1.0 +1.0 | pA
I *2 V=00V -1.0 +1.0
Low Level Input Current = = bA
i3 COL1to6 Vpp = 3.3 V+10%, V. = 0.0V -120 -25 HA
VoH1 COM1 to 24 Vcom =60V, lopr =-25mA  [Vcom — 2.0 — V
Von ADA, ADB VSEG =60 V, IOH2 =-15mA VSEG -20 — V
High Level Output SEGAL to A35
V Vsec =60V, | =-5mA Vseg — 2.0 — \%
Voltage OH3 SEGB1 to B35 SEG OH3 SEG
= +109 = —
Vows |INT,ROW1to5| Vo0 =33 V‘lﬁAA” lows =-120 1y, 02| — | v
Low Level Output Vou1 *3 — — 1.0 \Y
Voltage Voiz |INT,ROW1t05|Vpp = 3.3 V£10%, lois = 120 pA|  — 02 | Vv
= +109 =
oo Voo Vpp = 3.3 V+10%, fosc = 4.0 . 4.0 mA
MHz
Supply Current (1) Ipisp1 fosc = 4.0 | All output lights ON — 1.0 | mA
Vsec, Vcom MHz, )
Ipisp2 no load All output lights OFF — 200 | pA
| V — 1.0
Supply Current (2) oos = In standby mode PA
Ipisps Vsec, Vcom — 20.0 | pA

*1)
*2)
*3)

CS, CP, DI/O, RESET, COLL1 to 6
CS, CP, DI/O, RESET
SEGAL1 to A35, SEGB1 to B35, ADA, ADB, COML1 to 24
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AC Characteristics

(Vop = 5.0 V£10%, or Vpp = 3.3 V£10%,Vsec and Vcom = 20 to 60 V, Ta = —40 to +85°C unless otherwise specified)

Parameter Symbol Condition Min. Max. Unit
CP Frequency fc — — 2.0 MHz
CP Pulse Width tew — 200 — ns
D/A Setup Time tos — 200 — ns
D/A Hold Time ton — 200 — ns
CS Setup Time tcss — 200 — ns
CS Hold Time tesh Oscillating state 8 — S
CS Wait Time tcsw — 200 — ns
Data Processing Time tborr Oscillating state 4 — S
BESET Pulse Width fRes Whgn RESET signal is input from 200 o ns
microcontroller etc. externally
RESET Time trson — toscon —
D/A Wait Time trsorFF — 200 — ns
tr tr = 20 to 80% — 2.0 Hs
All Output Slew Rate C,= 100 pF
te te = 80 to 20% — 2.0 Hs
OSC Duty Ratio duosc — 40 60 %
Oscillation Rise Time toscon — *1

*1 toscon (Oscillation rise time) differs with the oscillator pin used.
As regards oscillation rise time, refer to the data of oscillator used.

Key Scan Characteristics

(Vop = 5.0V+£10%, or Vpp = 3.3V+10%, Vsec and Vcom = 20 to 60 V, Ta = —40 to +85°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit

Key Scan Time t 142.2 160 182.8 S
y : SCAN fosc = 3.5 to 4.5 MHz K

Key Scan Pulse Width twscan 28.4 32 36.6 S

Rotary Switch Characteristics

(Vop = 5.0V+£10%, or Vpp = 3.3V+10%, Vses and Vcom = 20 to 60 V, Ta = —40 to +85°C unless otherwise specified)

Parameter Symbol Condition Min. Typ. Max. Unit
Phase Input Time t

put 1ime _ ach fosc = 3.5 to 4.5 MHz 1.2 — — ms
Phase Input Fixed Time tasH
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TIMING DIAGRAMS

Symbol Vpp = 5.0V £10% Vpp = 3.0V £10%
\ym 0.7 Vbbp 0.8 Vop
VIL 03 VDD 02 VDD
Data Input Timing
tcss .
@ 71 lcsw — Vi
ﬁr_’ :ﬁ;_vm
1/fc tcsh
= \ 7 * toorr %, tew, Alowk — Vi
CP M 1: 7|1 — Vi
tos ~—lpH
X —VH
DI/O VALID} VALID VALIDX VALID
(INPUT) T —ViL
Data Output Timing
L . tess -V
CS \( Vi
__ \f y -V
CP . Vi
i i =V
DI/O ><VALID><VALID ><VALID><
(OUTPUT) / ! -V

Output Timing

All Output Driver

OSC Timing

duosc=Bx100/(A+B)

-0.8 (Vsec, Vcom)
-0.2 (Vseg, Vcom)

/

/

XY / \ /_\_-O.SVDD

A

B

-
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Standby M ode Release Timing

I E— -V
CS % 7Z 200nsec or more \
| | Vi
CP b =V
CP _ trson \ /—\—/—\—/_
Vi
-V
DI/o VALID >< >< ><
‘ Vi

!

0.9Vp-p Vp-p (stationary state oscillation level)

toscon

0OSCO0

Reset Timing
* After a VDD injection should surely input a reset signal.

/ —0.8 Voo
Voo ( \ [ 0.0V

trRsoN
- - t
_»3 ;LRSOFF 3 : Vi
=V
DI/O . VALID >< ><
‘ Vi

Key Scan Timing

RESET

tscan

ROW1

twscan

ROW?2

ROW3

ROW4

ROWS5
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Rotary Switch Input Timing

AtABW - tagn _taBH o tasw taBw
«—> >

A
y
y
A
y
A
4

Digit Output Timing (24-Digit,960/1024-Duty)

*T= 1/fosc
~—— Frame cycle t;=24576T (fosc=4.0 MHz : t; = 6.144ms) S
— = Display t,= 9607 (fosc=4.0 MHz : t,= 240us)

— . V
- - imi - fosc=4.0 MHz : t;= 16ps -~ oM
COML — Blank Timing t;= 64T  (fosc 3= 16U9) ~«D-GND

COM2
COM3 1

COM4 1
COM5 1

COM20 1
COM21 1
COM22 1
COM23 1
COM24 1 1

Vsec
ADA,ADB, U U U U U U U U U U U U U U=—*p.GND
SEGA1~A35,

SEGB1~B35
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FUNCTIONAL DESCRIPTION
CommandsList
LSB 1st byte | LSB 2nd byte
Command MSB MSB
BO|B1|B2|B3|B4|B5|B6|B7|B0|B1|B2|B3|B4|B5|B6|B7
1 | DCRAM_Adatawrite | * | * | * | * 1 1]0|0]|0|CO|Cl|C2|C3|C4|C5|C6|CT7
CO|C5|C10|C15(C20(C25|C30| * |2nd byte
Cl|C6|Cl1|C16(C21{C26|C31| * |3rd byte
2 | CGRAM_Adatawrite [ 0 | 0 | 0| 0| 0|1 ]| 0| 0 |C2|C7|Cl2|C17|C22|C27|C32| * |4th byte
C3|C8|C13|C18|C23(C28|C33| * |5th byte
C4|C9|Cl4|C19(C24(C29|C34| * |6th byte
3 | ADRAM Adatawrite | * | * | * | * | 1| 1|0 |0 |CO|* | *|*|*|*]|*|[|F*
co|Cl|c2|C3(|C4(C5(C6(|C7
4 | GCRAM data write * x| *1*10|0|1|0/|C8|C9|CI0|CI1|C12|C13|C14|C15
C16|C17|C18|C19|C20|C21|C22|C23
5 | Display duty set DojD1| * | *|1|0|1|0|D2|D3|D4|D5|D6|D7|D8|D9
6 | Number of digitsset |KO|K1|K2|K3| 0 |1 |10
7 | All lights ON/OFF L{H|*|* 0
9 | DCRAM_Bdatawrite | * | * | * | * | 1 0|1 |COo|Cl|C2|C3|C4|C5|C6|CT7
CO|C5|C10|C15(C20(C25|C30| * |2nd byte
Cl|C6|Cl1|C16(C21{C26|C31| * |3rd byte
A | CGRAM_Bdatawrite | 0 | O | O | O |O |1 |0|1|C2|C7|Cl2|Cl7|C22|C27|C32| * |4th byte
C3|C8|C13|C18|C23(C28|C33| * |5th byte
C4|C9|Cl4|C19(C24(C29|C34| * |6th byte
B | ADRAM_Bdatawrite | * | * | * | * 1 (0|1 |CO|* | *|*|*|*]|=*]|*
C | Key scan stop * L x 11 01]0 1
D | Key data output * ol xx0 110111 Ejifcetriotr? diteingrirl?ti(c))rf].command and
F | Standby mode Sl T A A ¢ O ¢ O ¢ O e
0 | Test Mode(Note) ojojo|o0
* :Don't care
Xn : Address specification for each RAM
When data is written to RAM (DCRAM, CGRAM, Cn : Character code specification for each RAM
ADRAM, and GCRAM) continuously, addresses are Dn : Display duty specification
internally incremented automatically. En Eﬁ%?ﬁ; cgﬂliqu]tsstrigfggcatlon
Therefore it is not necessary to specify the 1st bytetowrite | . ajjlights OFF instruction

RAM data for the 2nd and later bytes.

Note: Thetest modeis used for inspection before shipment.

It isnot auser function. The user cannot use this

command. Enter commands 1to 7, 9to D, and

F alonein the way described on the next page and the

following pages. (The operation of this device cannot be

guaranteed if other commands are used.

13/41



OKI Semiconductor

PEDL9204-02

M L 9204-xx

Positional Relationship Between SEGn and ADn (one digit)

‘ CoO  oa ‘*—:— Corresponds to the 2nd byte of the ADRAM_A data write command.
|co|01|02||03||c4| E
sEaAL || || secaz) || sEcas]||| sEcaa |||l secas]|
e lrenl el E
sEGAs ||| sEGA7) || sEGas ||| sEaag ||| secato]|
C10|/|| C11 ||| C12 ||| C13 ||| C14 E
| seGAn]| || secata) | | sEGA13|||| sEcaLal||| SEGats]|
| C15 | C16 | C17 | C18 | C19 1
SEGALS || SEGAL?)||| SEGA1 (| SEGALY)||| SEGA20]|
C20 ||| C21 ||| C22 ||| C23 ||| C24 1
| seeaon || sEca2] | stoazs || seozd) || sEcaze]|
| C25 | C26 | c27 | Cc28 | Cc29 E
secaze | sEGazr| || sEGazs| | sEGz9| | sEGaRl|
| C30 | C31 | C32 | C33 | C34 E
seGA31 ||| sEcasz | sEcassl| || sEcasdl || sEGass||

t—i— Corresponds to the 6th byte of the CGRAM_A data write command.
Corresponds to the 5th byte of the CGRAM_A data write command.

Corresponds to the 4th byte of the CGRAM_A data write command.

Corresponds to the 3rd byte of the CGRAM_A data write command.

\ Co

ADB

|CO| C1 C2 | C3|
se1 ||| sEcB2] ||| sece3 ||| sEcBs

EA

C5 C6 C7 C8
SEGBS || ||_SEGBY | ||| SEGBS ||||_SEGBY

C9
SEGB10

Cl0|||C11]|[[C12|]| C13
|qmm1 SEGB12| ||| SEGBL3]||| SEGB14

Cil4
SEGB15

|ClS |ClG |Cl7 |ClB
SEGBL6|||| SEGBL7] || SEGB8|| SEGBL9

| C19

C20 ||| C21]||| C22 ||| C23
|qmm1 SEGB22) ||| SEGB23|||| SEGB24

C24
SEGB2S

|025 |026 |CZ7 |028
SEGB26|| || SEGB27] ||| SEGB28 || SEGB29

| C29
SEGB30

C30 ||| C31]|[| C32 ||| C33
|q|=r,m1 SEGB3?) ||| SEGBS33]||| SEGB34

C34
SEGB35

'
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
E

SEGB20||
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:
:

Corresponds to the 5th byte of the CGRAM_B data write command.

Corresponds to the 4th byte of the CGRAM_B data write command.

Corresponds to the 3rd byte of the CGRAM_B data write command.

i Corresponds to the 2nd byte of the CGRAM_A data write command.

‘*—‘— Corresponds to the 2nd byte of the ADRAM_B data write command.

: Corresponds to the 2nd byte of the CGRAM_B data write command.
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Data Transfer M ethod and Command Write Method

Display control command and data are written by an 8-bit serial transfer.
Write timing is shown in the figure bel ow.

Setting the CS pin to “Low” level enables a data transfer.
Datais 8 bits and is sequentially input into the DI/O pin from LSB (LSB firt).
As shown in the figure below, data isread by the shift register at therising edge of the shift clock, which isinput

into the CP pin. If 8-bit dataisinput, internal load signals are automatically generated and data is written to each
register and RAM.
Therefore it is not necessary to input load signals from the outside.

Setting the CS pin to “High” disables data transfer. Data input from the point when the CS pin changes from
“High” to “Low” isrecognized in 8-bit units.

CS toorF tesk

STV

B0|B1B2|B3B4|B5B6|B7 B0|B1|B2 83‘84 B5|B6(B7 B0|B1B2B3B4/B5B6 BT
DA
LSB MSB LSB MSB LSB MSB
1st byte 2nd byte 3rd byte
. . Character code data of the
When data is written Command and address data Character code data next address
to DCRAM*

* When dataiswritten to RAM (DCRAM, ADRAM, CGRAM, GCRAM) continuoudly, addresses are internally
incremented automatically.
Therefore it is not necessary to specify the 1st byte to write RAM data for the 2nd and later bytes.
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Data Outputting and Command Writing

In an operation to read key scan data, when CS goes “Low” after Key Data Output Mode is entered, the DI/O pin
changes modes to OUTPUT and key data is output in synchronization with the rise of Shift Lock.

The waveforms to read key data are shown blow.
The DI/O pin enters the INPUT mode when the CS pin is set to “High” after key datais outpuit.

. em oo
= AN WA 1L
oo __ ERFRFERH FRRRRRR (01100

LSB MSB LSB MSB;

Keyscan stop Key data output mode Data output (42-bit)

Reset Function

Reset is executed when the RESET pin is set to “L”, (when turning power on, for example) and initializes all
functions.
Initial statusis asfollows.

* Addressof each RAM .........cceeuee. address “00"H

* Dataof each RAM .......cccovvevieinnn, All contents are undefined

* Display digit.....c.ccoveniiiiiiiiieee 24 digits

* Brightness adjustment..................... 0/1024

* All display lights ON or OFF.......... OFF mode

o Segment QUEPUL........ccevereeeenieeane All segment outputs go “Low”
® AD OUEPUL....ociuveriieeiee e All AD outputs go “Low”

* ROW1tO5. .o, All ROW outputs go “Low”

¢ INT e INT goes“Low.”

Be sure to execute the reset operation when turning power on and set again according to “Setting Flowchart”
after reset.
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Description of Commands and Functions

1,9. DCRAM data write
(Writesthe character code of CGROM and CGRAM.)

DCRAM (Data Control RAM) has a 5-bit address to store character code of CGROM and CGRAM.

The character code specified by DCRAM is converted to a5 x 7 dot matrix character pattern via CGROM or
CGRAM.

(The DCRAM can store 24 characters.)

[Command format]

LSB MSB 0: Select DCRAM_A
BO Bl B2 B3 B4 B5 B6 37/11 Select DCRAM_B
* * | 1 | 0 | 0 |O/1| . Selects DCRAM data write mode

*

1st byte
(1st)

*

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

2nd byte |co|c1|c2|ca|calcs|ce|c7] : Specifies character code of CGROM and CGRAM
(2nd) (Written into DCRAM address 00H)

To specify the character code of CGROM and CGRAM continuoudly to the next address, specify only character
code as follows.
The addresses of DCRAM are automatically incremented. Specification of an address is unnecessary.

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

2nd byte |co|c1|c2|c3|ca[cs|ce|c7| : Specifies character code of CGROM and CGRAM

(3rd) (Written into DCRAM address 01H)
LSB MSB

BO Bl B2 B3 B4 B5 B6 B7
2nd byte |co|c1|c2|c3|calcs|ce]c7| : specifies character code of CGROM and CGRAM
(4th) . (Written into DCRAM address 02H)
LSB I MSB
BO Bl B2 B3 B4 B5 B6 B7

2nd byte |co|c1]c2|c3|ca|cs]c6|c7| : Specifies character code of CGROM and CGRAM
(25th) (Written into DCRAM address 17H)

A character code setup of CGROM to 24-Digit and CGRAM is completion in the above work.

Furthermore, you have to specify the character codes of a dummy to be DCRAM and 18H-1FH to perform a
character code setup from DCRAM address O0H continuously.

(In order to carry out the increment of the address of DCRAM automatically and to set a DCRAM address to
O0H.)
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LSB MSB
BO B1 B2 B3 B4 B5 B6 B
2nd byte |co|c1|c2|c3|c4|cs|cs|c7]
(26th)

8 times enforcement
LSB I MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte |co|c1|c2|c3|c4|cs|cs|c7]
(33th)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7
2nd byte | co|c1[c2|c3|ca[cs|cs|c7]
(34th)

: CGROM of a dummy and the character code of CGRAM

are specified.
(It is not written in a DCRAM address.)

. CGROM of a dummy and the character code of CGRAM

are specified.
(It is not written in a DCRAM address.)

. Character code of CGROM and CGRAM is specified.

(DCRAM address 00H are rewritten.)

CO (LSB) to C7 (MSB): Character code of CGROM and CGRAM (8 hits: 256 characters)

*: Don't Care

[COM positions and set DCRAM addresses]

DCRAM address COM DCRAM address COM DCRAM address COM
(HEX) (HEX) (HEX)
00 COM1 oc COM13 18 Dummy
01 COM2 (0]n] COM14 19 Dummy
02 COM3 OE COM15 1A Dummy
03 COmM4 OF COM16 1B Dummy
04 COM5 10 coM17 1C Dummy
05 COM6 11 COM18 1D Dummy
06 Ccom7 12 COM19 1E Dummy
07 COM8 13 COM20 1F Dummy
08 COoM9 14 COoM21 -
09 COM10 15 COM22  Dummy is put in to set up a DCRAM
0A COM11 16 coM23 address from OOH continuously.
0B COM12 17 COM24
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2,A. CGRAM datawrite
(CGRAM writes character pattern data.)

CGRAM (Character Generator RAM) has a 4-bit address to store 5x 7 dot matrix character patterns.

A character pattern stored in CGRAM can be displayed by specifying the character code (address) by
DCROM.

The address of CGRAM is assigned to 00H to OFH. (All the other addresses are the CGROM addresses.)
(The CGRAM can store 16 types of character patterns.)

[Command format]

LSB MSB 0: Select CGRAM_A
BO B1 B2 B3 B4 B5 B6 37/11 Select CGRAM_B

istbyte [0 ] oo |o o] 1]0on|: Selects CGRAM data write mode
(1st)

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte | Cco | C5 |C10‘C15|C20|025|C30| * | . Specifies 1st column data
(2nd) (Rewritten into CGRAM address 00H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
3rdbyte |c1|ce|citcielcaicoeical] * | ¢ Specifies 2nd column data
(3rd) (Rewritten into CGRAM address 00H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
athbyte |c2|c7|c1dc17cegc27icad * | @ Specifies 3rd column data
(4th) (Rewritten into CGRAM address 00H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
5th byte | c3|cslc13c18c23c2gc3g * | ¢ Specifies 4th column data
(5th) (Rewritten into CGRAM address 00H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
6th byte |ca|colci4cidee4cadesd * |+ Specifies 5th column data
(6th) (Rewritten into CGRAM address 00H)

To specify character pattern data continuously to the next address, specify only character pattern data as foll ows.
The addresses of CGRAM are automatically incremented. Specification of an address is unnecessary.

The 2nd to 6th byte (character pattern data) are regarded as one data item, so 200 ns is sufficient for tpo time
between bytes.
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LSB MSB
BO B1 B2 B3 B4 B5 B6 B
2nd byte |co|csc1ociscaocascad * | specifies 1st column data
(7th) (Rewritten into CGRAM address 01H)

LSB ! MSB
BO B1 B2 B3 B4 B5 B6 B7

6th byte | c4|colc14c19c24c29C34 * | : Specifies 5th column data

(11th) (Rewritten into CGRAM address 01H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

2nd byte |co|cs|ciocisc20c25c30 * | ¢ Specifies 1st column data
(12th) (Rewritten into CGRAM address 02H)

LSB . MSB
BO Bl B2 B3 B4 B5 B6 B7
6th byte |ca4|colci4cidca4cadead * | : Specifies 5th column data
(16th) , (Rewritten into CGRAM address 02H)

LSB MSB
BO Bl B2 B3 B4 BS B6 B7
2nd byte |co|cslc1ocisc2oc2sicad * | : Specifies 1st column data
(77th) , (Rewritten into CGRAM address OFH)

LSB ! MSB
BO B1 B2 B3 B4 B5 B6 B7

6th byte |ca|colcidcidcadcadesd * | ¢ Specifies Sth column data

(81th) (Rewritten into CGRAM address OFH)
LSB MSB

BO B1 B2 B3 B4 B5 B6 B7Y

2nd byte [co|cs|ciocagcaocascad * | ¢ Specifies 1st column data
(82th) (Rewritten into CGRAM address 00H)

LSB ! MSB
BO B1 B2 B3 B4 B5 B6 B7

6th byte | C4| C9 |C14|Cl9|C24lC29‘C34| * | . Specifies 5th column data
(86th) (Rewritten into CGRAM address 00H)

X0 (LSB) to X3 (MSB) : CGRAM addresses (4 bits: 16 characters)
CO(LSB) toC34 (MSB) : Character pattern data (35 bits: 35 outputs per digit)
* . Don't care
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[CGROM addresses and set CGRAM addresses]

Refer to ROM code tables.

HEX | X0 | X1 | X2 | X3 CGROM address HEX | X0 | X1 | X2 | X3 CGROM address
00 0 0 0 0 RAMOO0 (00000000B) 08 0 0 0 1 RAMO08 (00001000B)
01 1 0 0 0 RAMO1 (00000001B) 09 1 0 0 1 RAMO09 (00001001B)
02 0 1 0 0 RAMO02 (00000010B) 0A 0 1 0 1 RAMOA (00001010B)
03 1 1 0 0 RAMO03 (00000011B) 0B 1 1 0 1 RAMOB (00001011B)
04 0 0 1 0 RAMO04 (00000100B) oc 0 0 1 1 | RAMOC (00001100B)
05 1] 0| 1| 0 | RAMO5(00000101B) | OD | 1 | O | 1 | 1 | RAMOD (00001101B)
06 0 1 1 0 RAMO06 (00000110B) OE 0 1 1 1 RAMOE (00001110B)
07 1 1 1 0 RAMO7 (00000111B) OF 1 1 1 1 RAMOF (00001111B)

Positional relationship between the output area of CGRAM

Co Ci1 C2
C5 C6 C7 C5 C7 C8
C10|||| C11 ||| C12 C10|||| C11 C13||||C14
SEGnil SEGn12 SEGnil SEGn12 - SEGN15!
C15|(|[|C16 ||| C17 C15|||| C16 ||| C17 - C19
secnisl| || sEcni7 || || sEcnis seGn16lf|| sEcnizl||| SEGnis SEGN20
C20|(|||C21 ||| C22 C20 (||| C21 - C23|||| C24
SEGn21 SEGn22 SEGn23 SEGn21 SEGn22 SEGN24 SEGn25.
C25|||| C26 ||| C27 C25 C27 ||| C28

SEGN27 SEGN26 - -
C30||||C31 ||| C32

L Area that corresponds to 2nd byte (1st column) J
(Input 1000001*B)
Area that corresponds to 3rd byte (2nd column)
(Input 1100011*B)
Area that corresponds to 4th byte (3rd column)

(Input 1010101*B)
Area that corresponds to 5th byte (4th column)
(Input 1001001*B)
Area that corresponds to 6th byte (5th column)
(Input 1100011*B)

Note: CGROM_A and CGROM_B (Character Generator ROM A, B) have an 8-bit address to generate
5 x 7 dot matrix character patterns.
Each of CGROM_A and CGROM_B can store 240 types of character patterns.
The contents of CGROM_A and CGROM_B can be set separately.
General-purpose code -01 is available (see ROM code tables) and custom codes are provided
on customer's request.
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3,B. ADRAM datawrite
(ADRAM writes symbol data)

ADRAM (Additional Data RAM) has a 1-bit address to store symbol data.

Symbol data specified by ADRAM isdirectly output without CGROM and CGRAM.
(The ADRAM can store 1 type of symbol patterns for each digit.)

The terminal to which the contents of ADRAM are output can be used as a cursor.

[Command format]

- - 0: Select ADRAM_A
BO Bl B2 B3 B4 BS5 B6 B7 ,~ 1 SelectADRAM B

istbyte |+ [+ [+ | | 1] 1] o0 |oa] : Selects ADRAM data write mode
(1st)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte | Co * | x| » | % | x| | : Setssymbol data
(2nd) (Written into ADRAM address 00H)

To specify symbol data continuoudly to the next address, specify only character data as follows.
The address of ADRAM is automatically incremented. Specification of addresses is unnecessary.

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte |CO * | x| x| x| x| x|  Sets symbol data
(3rd) (Written into ADRAM address 01H)
LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte |CO o T A I O B : Sets symbol data

(4th) (Written into ADRAM address 02H)

LSB : MSB
BO Bl B2 B3 B4 B5 B6 B7

2nd byte |CO| * : Sets symbol data
(25th) (Written into ADRAM address 17H)

* * * * * *

A character code setup of 24-Digit is completion in the above work.

Furthermore, you have to specify the character codes of a dummy to be ADRAM and 18H-1FH to perform a
character code setup from ADRAM address 00H continuously.

(In order to carry out the increment of the address of ADRAM automatically and to set a ADRAM address to
O0H.)
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LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

2ndbyte [co| * [+ [ = [+ ] =] *]*]| : Thesign data of a dummy is specified.

(26th) | (It is not written in an ADRAM address.)
LSB : MSB
BO B1 B2 B3 B4 B5 B6 B7
2nd byte |CO S I I I O I | . The sign data of a dummy is specified.
(33th) (It is not written in an ADRAM address.)
LSB MSB

BO B1 B2 B3 B4 B5 B6 BY

2ndbyte |co| * | * [ *|* [ *|+]*]| : Thesign data of a dummy is specified.
(34th) (ADRAM address 00H are rewritten.)

CO: Symboal data (1 bit: 1-symbol data per digit)

* . Don't care

[COM positions and ADRAM addresses)

ADRAM address ADRAM address ADRAM address
(HEX) COM (HEX) COM (HEX) COM

00 COoM1 oc COM13 18 Dammy
01 COM2 oD COM14 19 Dammy
02 COM3 OE COM15 1A Dammy
03 CcOom4 OF COM16 1B Dammy
04 COM5 10 COM17 1C Dammy
05 COM6 11 COM18 1D Dammy
06 Ccom7 12 COM19 1E Dammy
07 COM8 13 COM20 1F Dammy
08 COM9 14 COoM21 . .
oo [cowio| 15 | cowam Dumyismtinto st up s ADRAN
0A CcomM11 16 COM23
0B COM12 17 COM24
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4. GCRAM datawrite
(writes data by the number of COM outputs for digits)

GCRAM (Grid Control RAM) has a 5-bit address to control the number of COM outputs for digits.

GCRAM outputs specified data directly to COMn, allowing COM outputs to be controlled arbitrarily.

It is also possible to supply alarge current by connecting a plurality of COMs outside the ML9204.

For example, when COM23 and COM24 are connected, the ML9204 has 23 display digits. In this case, the user
specifies “23” as the number of display digits.

Write grid data at GCRAM addresses 00H and later.

Carry out this mode before putting-out-lights mode rel ease.

Refer to a“ setting operation flow chart” about the details of a setup.

Write COM data’0" in the GCRAM address which is not used for incorrect display prevention.

[Command format]
LSB MSB
BO Bl B2 B3 B4 B5 B6 B7
1st byte | * | * | * | * | 0 | 0 | 1 | 0 | . Selects a GCRAM data write mode.
(1st)
LSB MSB

BO Bl B2 B3 B4 B5 B6 B7
2ndbyte | co | c1[c2|c3|calcs5|ce|c7 ]| Specifies COM data.
(2nd) (Written into GCRAM address 00H)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

ardbyte | c8 | c9 [c10|c11]c12]c13|c14|c15] : Specifies COM data.
(3rd) (Written into GCRAM address 00H)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

4thbyte |C16]c17]c18|c19][c20]c21|c22|c23] : Specifies COM data.
(4th) (Written into GCRAM address 00H)

CO (LSB) to C23 (MSB): Grid control data (24 bits)
*. Don't Care

Note: To specify additional grid control data, specify the grid control data as shown below. The GCRAM
addresses are automatically incremented.

The second byte to the fourth byte (for grid data) are treated as a single piece of element and the
byte-byte tporr can be 200 ns.
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LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

2ndbyte | co [ c1]c2|c3|calcs5]ce|c7|: Specifies COM data.
(5th) | (Written into GCRAM address 01H)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

4thbyte |C16]c17]c18|c19]c20]c21|c22|c23] : Specifies COM data.
(7th) ‘ (Written into GCRAM address 01H)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

2ndbyte | co [ c1]c2|c3|calcs5]ce|c7|: Specifies COM data.
(71st) | (Written into GCRAM address 17H)

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7Y

4thbyte |C16]c17][c18|c19]c20]c21|c22|c23] : Specifies COM data.
(73rd) (Written into GCRAM address 17H)

With the above operations, COM data of up to 24 digits are set. To set other COM data at GCRAM addresses
OOH and later, specify dummy symbol data at GCRAM addresses 18H to 1FH (to automatically increment the
GCRAM address and set the GCRAM address to O0H).

[GCRAM addresses (digit positions) and COM positions]

GCRAM
address | 1(00) | 2(01) | 3(02) 22(15) | 23(16) | 24(17)
(HEX)
coMm1 Co c1 Cc2 c21 c22 c23
CcoM2 Co c1 Cc2 c21 c22 c23
coM3 Co c1 Cc2 c21 c22 c23
COM4 Co c1 Cc2 c21 c22 c23
COM5 Co c1 Cc2 c21 c22 c23
COM20 Co c1 Cc2 c21 c22 c23
com21 Co c1 Cc2 c21 c22 c23
CoM22 Co c1 Cc2 c21 c22 c23
CoM23 Co c1 Cc2 c21 c22 c23
COM24 Co c1 Cc2 c21 c22 c23
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[GCRAM output exampl €]
1. When 4-digit of the 9-digit display requires an output current of 40 mA

<Setup>
Number setup of display beams: 9-digit
GCRAM setup:4-digit of COM4 and COM5
* Write"0" also in the beam which is not used.
GCRAM
address | 1(00) | 2(01) | 3(02) | 4(03) | 5(04) | 6(05) | 7(08) | 8(07) | 9(08) | 11(09) | 11(0A) | ...... 23(16) | 24(17)
(HEX)
COM1 1 0 0 0 0 0 0 0 0 0 0 0 0
COM2 0 1 0 0 0 0 0 0 0 0 0 0 0
COM3 0 0 1 0 0 0 0 0 0 0 0 0 0
CcCOoM4 0 0 0 1 0 0 0 0 0 0 o | 0 0
COM5 0 0 0 1 0 0 0 0 0 0 0 0 0
COM6 0 0 0 0 1 0 0 0 0 0 0 0 0
CcComM7 0 0 0 0 0 1 0 0 0 0 0 0 0
COM8 0 0 0 0 0 0 1 0 0 0 0 0 0
CcCOoM9 0 0 0 0 0 0 0 1 0 0 0 0 0
COM10 0 0 0 0 0 0 0 0 1 0 0 0 0
+«— 1Cycle ——»
coMl —1I 1 gy = coMm1 GRID1
COM2 1 COM2 GRID2
com3 1 Strap COM3 GRID3
COM4 com4 3
3— GRID4 =
COM5 COMS >
COM6 1 COM6 GRID5 ©
COM7 1 com? GRID6 A
Ccom8 1 coms GRID7
COoM9 1 COM9 GRID8
COM10 1 COM10 GRID9

* Strapping COM4 and COMS5 brings display digitsto 9 digits, and a current of 50 mA can be supplied.
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2. When only one digit of the 22-digit display requires an output current of 60 mA

<Setup>
Number setup of display beams:22-digit
GCRAM setup:1-digit of COM1 and COM23 and COM24
* Write "0" also in the beam which is not used.
GCRAM
address | 1(00) 3(02) | 4(03) | 5(04) 8(07) 11(09) 24(17)
(HEX) 2(01) 6(05) | 7(08) 9(08) | ~~\W | L. 22(15) | 23(16)
COM1 1 0 0 0 0 0 0 0 0 0 0 0 0
COM2 0 1 0 0 0 0 0 0 0 0 0 0 0
COM3 0 0 1 0 0 0 0 0 0 0 0 0 0
COM22 0 0 0 0 0 0 0 0 0 0 1 0 0
COM23 1 0 0 0 0 0 0 0 0 0 0 0 0
COM24 1 0 0 0 0 0 0 0 0 0 0 0 0

<+—— 1Cycle —
com1 — Strap
COM2 1 —t+—> CcoMm1 GRID1
COM3 1 COM2 GRID2 o
: : COM3 GRID3 5
e i i @
; ' | | 2
ggmgi ] COM22 GRID22 a
1 L,
COM24__| ggmgi
—>

* Strapping COM 1, COM23 and COM24 brings display digits to 22 digits, and a current of 75 mA can be
supplied.
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5. Display duty set
(writes display duty value to duty cycle register)

Display duty adjusts brightness in 1024 stages using 10-bit data.
When power is turned on or when the RESET signal is input, the duty cycle register value is “0". Always
execute this instruction before turning the display on, then set a desired duty value.

[Command format]

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

1st byte |DO|D1| * | * | 1 | 0 | 1 | 0 | . Selects display duty set mode and sets duty value (lower 2 bits)
(1st)

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7
2rzd tggte |D2| D3| D4|D5| D6 |D7|D8|DY| : sets duty value (upper 8 bits)
2n

DO (LSB) toD9 (MSB) : Display duty data (10 bits: 1024 stages)
*: Don’t care

[Relation between setup data and controlled COM duty]

HEX | DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 | D8 | D9 COM duty
—> 000 0 0 0 0 0 0 0 0 0 0 0/1024
001 1 0 0 0 0 0 0 0 0 0 1/1024
002 0 1 0 0 0 0 0 0 0 0 2/1024
3BE 0 1 1 1 1 1 0 1 1 1 958/1024
3BF 1 1 1 1 1 1 0 1 1 1 959/1024
3C0 0 0 0 0 0 0 1 1 1 1 960/1024
3C1 1 0 0 0 0 0 1 1 1 1 960/1024
3FF 1 1 1 1 1 1 1 1 1 1 960/1024

— The state when power is turned on or when RESET signal is input.
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6. Number of digits set
(writes the number of display digitsto the display digit register)

The number of digits set can display 9 to 24 digits using 4-bit data.
When power is turned on or when a RESET signal is input, the number of digit register value is 0. Always
execute this instruction to change the number of digits before turning the display on.

[Command format]

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

1st byte |KO|K1|K2|K3| 0 | 1 | 1 | 0 |

. selects the number of digit set mode and specifies
the number of digit value

KO (LSB) toK3 (MSB) : Number of digit data (4 bits: 24 digits)
*: Don’t care

[Relation between setup data and controlled COM]

* When the number of COM isoneat 1 digit

Number of digits of Number of digits of
HEX | KO | K1 | K2 | K3 o 9 HEX | Ko | K1 | K2 | K3 o 9

—+ 0 | 0| o] o] o 124comito24) | 0 [ 0] 0] o 1] 1160COMLto016)
1 |1]o]lo]o 1-9(COML to 9) 1 |1 ]o]o1] 117(coMito17)

2 o] 1] 0] o] 110comito10) | 2 | 0| 1] 0] 1] 118comito1s)

3 | 1] 1] 0] 0] t1zcomitorry | 3 | 1| 1] 0] 1] 1-19(comito19)

4 | o|lo] 1] o] 112ccomit012) | 4 | o] o] 1| 1] 120coM1to20)

5 | 1] 0] 1] 0] 113comito13) | 5 | 1|0 | 1] 1] 121comMLto21)

6 | 0| 1| 1] o] 114comito14) | 6 | 0| 1| 1] 1| 122(comito22)

7 | 1] 1] 1] 0] 115comito1s)y | 7 | 1| 1] 1] 1] 123comito23)

The state when power is turned on or when RESET signal is input.
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7. All display lights ON/OFF set
(turns all display lights ON or OFF)

All display lights ON is used primarily for display testing.
All display lights OFF is primarily used for display blink and to prevent malfunction when power is turned on.

[Command format]

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

1st byte | L | H | * | * | 1 | 1 | 1 | 0 | . Selects all display lights ON or OFF mode

L, H: Display operation data
*: Don’t care

[Set data and display state of SEG and AD]

Display state of SEG and AD
Normal display

Sets all outputs to Low

Sets all outputs to High
Sets all outputs to High * Priority is given to an all-points light command.

Rr|lO|rRr|O|F
F|kr|lO|O|XI
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C. Key scan stop
This command stops key scanning and makes ROW1 to ROWS outputs “Low” and the INT output “Low”.

[Command format]

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7
1st byte | * | * | * | * | 0 | 0 | 1 | 1 | . stops key scanning.

*: Don't Care

D. Key data output

This command puts the pin in the output mode and causes the pin to output the scanned switch data.
The DI/O pin outputs 42-bit switch data at the rise of a clock.

When the CS pin goes high, the DI/O pin enters the output mode.

“R1, R2, R3 = 0" meansturning a control knob clockwise.

“R1, R2, R3 = 1" meansturning a control knob counterclockwise.

Contact count hits are Q11(L SB) to Q13(MSB), Q21(LSB) to Q23(MSB), and Q31(LSB) to Q33(MSB).

[Command format]

LSB MSB
BO Bl B2 B3 B4 B5 B6 B7
1st byte | * | * | * | * | 1 | 0 | 1 | 1 | . outputs key data.

*. Don't Care

[COL input and ROW output key-switch matrix]

ROW1 ROW?2 ROW3 ROW4 ROWS5

o o Q o o
S11 S21 S31 S41 S51
RIRIRIERER
*—O *—oO ¢—O *—oO *—O
coL2 o » » » » ’
S12 S22 S32 S42 S52
—O —O —O *—O —O
S13 S23 S33 S43 S53
*—oO «—O *—O ¢—O ¢—O
coL4 o ’ ’ ’ P '
S14 S24 S34 S44 S54
*—oO «—oO *—O e—O «—O
coLs o » » » . ,
S15 S25 S35 S45 S55
1 1 1 1 1
*—oO «—O *—O ¢—O ¢—O
coL6 o , ' ' ' ,
S16 S26 S36 S46 S56
—O —O —O —O «—O
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[Output Data Format]
Output data: 42 bits
5 x 6 push switch data: 30 bits
Encoder switch data: 12 bits
Bit 1 2 3 4 5 6 7 8 9 10 11 12
Output Data | S11 | S12 | S13 | S14 | S15 | S16 | S21 | S22 | S23 | S24 | S25 | S26
Bit 13 14 15 16 17 18 19 20 21 22 23 24
Output Data | S31 | S32 | S33 | S34 | S35 | S36 | S41 | S42 | S43 | S44 | S45 | S46
Bit 25 26 27 28 29 30 31 32 33 34 35 36
Output Data | S51 | S52 | S53 | S54 | S55 | S56 | R1 | Q11 | Q12 | Q13 | R2 | Q21
Bit 37 38 39 40 41 42
Output Data | Q22 | Q23 | R3 | Q31 | Q32 | Q33

Sij:i= ROW1to5; j= COL1to0 6

Sij = 1: switch ON
Sij = 0: switch OFF
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Keyscan

Keyscanning is started only when depression or release of any key is detected in order to minimize noise caused
by scanning signal. Then, keyscanning is continued until the keyscan stop mode is sent from a microcomputer.
The INT pin goes to the high level at the completion of 1-cycle scanning after the keyscan start, so the (high
level) signal sent from the INT pin can be used as an interrupt signal.

[Keyscan Timing and Cycles]

ROW1

ROW?2

ROW3

ROW4 4 \—‘
ROWS5 ] \—

1 keyscan cycle

INT |

iR Q

Depress/Release keyscan stop

Keyscanning cannot be stopped by selecting the keyscan stop mode only onceif:

- keyscanning is started after depression or release of any key is detected, and then
- akey isdepressed or released again before the keyscan stop mode is selected.

To stop keyscanning, it isrequired to select the keyscan stop mode once again.

Depress Depress Release
INT Keyscan Keyscan
CS KS KS KS

KS: Keyscan stop mode
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The rotary encoder switch function

As Figure 1 shows, the rotary encoder switch circuit is consisted of Phase detection, Interrupt generation,
Up/down counter, Direction latch and Parallel-in serial-out shift register.

A B

I 1

Phase Detection
UP  DOWN

Interrupt
Generation

—» for INT

UP/DOWN Counter
Q3 Q2 Q1

Direction Latch
R1

P-in/S-out Shift Register

Output data

The Rotary Encoder Switch Circuit

1. Phasedetection
1-1. Clockwise rotation

The input A and B have a chattering absorption circuit of 256 us period. When signal A and B input as shown
below, the phase detection circuit outputs UP signal after the chattering absorption period. At this time, the
output INT also goes to high level, so this signal can be used as an interrupt. The INT stays High level until the

keyscan stop mode is selected.

B

chattering absorption time —> <*— —» l«—

UP (internal) —| —|

INT

The Input and Output Timing in the Case of Clockwise Rotation
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1-2. Counterclockwise rotation

When signal A and B input as shown bel ow, the phase detection circuit outputs Down signal after the chattering
absorption period. At this time, the output INT also goes to High level. The INT stays High level until the
keyscan stop mode is selected.

A
chattering absorption time —>  =— —
B
DOWN (internal) —‘ —‘ —‘ —‘
INT

The Input and Output Timing in the Case of Counterclockwise Rotation

2. UP/DOWN COUNTER
When the UP/DOWN COUNTER isinput UP, it counts up and when it isinput DOWN, it counts down.
But if the UP/DOWN COUNTER isincremented beyond “111”, it stays“111”.

A

B L
5 \ A A \ 3 A 3

Q1, Q2, Q3 100 010 110 001 101 011 111 111

Counter Overflow

3. Direction latch
When the Direction latch is input DOWN the output R1 goes “1”. But if the UP pulse is input and the count
value changes to a positive value, the output R1 goesto “0”.

Q1, Q2, Q3 100 010 100 000 100 010

Direction Latch
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F. Standby mode set
(Display all switched off and an oscillation stopped)

Standby mode realizes low power consumption of VDD, VSEG, and VCOM by al switching off a display,
stopping an oscillation of an external (COM is fixed to Low) oscillation child, and stopping internal operation
completdy. All display lights OFF is primarily used for display blink and to prevent malfunction when power is
turned on.

* |f aRESET signal is inputted during standby mode execution, standby mode is canceled, and keep in mind it
that all stateswill beinitialized.

[Command format]

LSB MSB
BO B1 B2 B3 B4 B5 B6 B7

* 1]1]1]1] : Standoy mode s specified.

1st byte

* * *

*: Don't care

[Rel ease standby mode]

Release in standby mode is performed in falling of CS. (An oscillation child's oscillation is started)

Datainput will become possible if an oscillation is stabilized. (Please return brought-down CS high-level before
data input)

When you display after standby mode release since it is al putting out lights although the setting state is held,
please cancel all putting-out-lights modes (in usual mode).

* Please do not input a shift clock into CP until an oscillation is stabilized. (Data will be given)
tRSON (oscillation standup time) changes with oscillation children who use it. Please make reference an
oscillation child's data to be used.

(o) P Data input

" T T

P _»
<« »

* May not place the section.
DA BO|B1B2/B3B4/B5B6| BT
LSB
Standby release, Usually, a state of operation 1st byte
Standby state Standby section (all putting-out-lights states)
Osco .=—<i 0.9Vp-p A Vpp
] A
Oscillation stop state , Oscillation unstable state Oscillation stable state

(oscillation standup time)

Oscillation start

36/41



PEDL9204-02

OKI Semiconductor M L 9204-xx

SETTING FLOWCHART
(Power applying included)

C Apply Voo )
|

RESET execution
( Apply Vsee/Vcom )

Status of all outputs by RESET

Number of digits setting

|

Display duty setting

Select a RAM to be used
A

!

!

!

|

DCRAM_Aor B
Data write mode

CGRAM_Aor B
Data write mode
(with address setting)

ADRAM_Aor B
Data write mode

GCRAM
Data write mode

Address is automatically
incremented

A4

Address is automatically
incremented

A

Address is automatically
incremented

A

Address is automatically
incremented

A

DCRAM_Aor B
Character code

CGRAM_Aor B
Character code

ADRAM_Aor B
Character code

GCRAM code

Is character code
write ended?

Is character code
write ended?

ADRAM
Is character code
write ended?

GCRAM
write ended?

NO

YES

Another RAM to

be set?

Releases all 'display lights
OFF mode

|

C End of setting ) Display operation mode
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POWER-OFF FLOWCHART

( Turn off Vses/Vcom )

Turn off Vbb )

APPLICATION CIRCUIT

5x 7 dot matrix fluorescent display

I ) m— ) — ) — ] m— ] m— ) s— ] s— - ..

UFD DRIVER o
| H e s B

s " ual
) — ) — ] — ) — ] — ] — ) — 7 — 7 I ] — — —

ANODE  ANODE ANODE  GRID
(SEGMENT) (SEGMENT) (SEGMENT) (DIGIT)

= 7 G G G [
eP Voo ADAADB SEGBL-B35 SEGALA35 COML24 Vseo ;R
Output port Cs 1 __VSEG/ Vcom
cP S
Vop = —— DI/O
o MCU N ML9204-xx Veow
GND RESET B
OSCO OSC1 L-GND D-GND A1-3B1-3 ROW1-5COLi-6 7~ ZD
7 Tl LRl IR . A A
e 5x6Key matrix
/ and rotary switch

Crystal oscillation or
Ceramic oscillation

*1 The Vsge and Vcon Voltages depend on the fluorescent display tube used. Adjust the value of the
constants R and ZD to the Vsgg and Vcoy Voltages used.

*2 The wiring trace between the OSCO pin and the resonator should be kept as short as possible, and
the GND traces should be provided along both sides of the wiring trace.

*3  Adjust the capacitance of the capacitor depending on the type of the oscillator used. (Refer to the
data of oscillator used.)
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PACKAGE DIMENSIONS

(Unit: mm)

QFP128-P-1420-0.50-K |

Oki Electric Industry Co.,Ltd.

22.0+ 0.2
20.0: 0.15
AARARRARARARRARRAAARAARAAARARAAAARARAR
= =
= O E ¢
= ==} =
N = = 1)
Sle e = G
Sla = =
EIE . =
@5/ E®
L GE L CE B CEECE L CEE R CE L B EE R EE R EREREE L
INDEX MARK @ T 102 0.2
Mirror finish 0 75 7. 022%3% rom = 2| O
S
Q.17+ 0.05 ol | y 0~10°
ﬁ [Fel
© 0.5: 0.2
PLANE © 0.59TYP.
Package material Epoxy resin
Lead frame material 42 alloy

Pin treatment

Solder plating (25pm)

Package weight (g)

1.19TYP.

Rev. No./Last Revised

4/Nov. 28, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages 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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REVISION HISTORY

Page
Document No. Date Previous | Current Description
Edition Edition
PEDL9204-01 Jan. 8, 2003 - - Preliminary edition 1
PEDL9204-02 Oct. 12, 2004 4 4 Pin description added
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NOTICE
1. The information contained herein can change without notice owing to product and/or technica

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, ateration or accident, improper handling, or
unusual physical or electrica stress including, but not limited to, exposure to parameters beyond the
specified maximum ratings or operation outside the specified operating range.

Neither indemnity againgt 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, unless specifically authorized by Oki, authorized for use in 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 equi pment, 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 the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

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

Copyright 2004 Oki Electric Industry Co., Ltd.
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