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M54940P/FP

DISPLAY DRIVER FOR MICROCOMPUTER

DESCRIPTION

The M54940P, a monolithic integrated circuit fabricated with
using.an IL technology, is designed for driving an 8-digit, 7-
segment fluorescent display.

FEATURES

® Separated power supplies; 5V (Logic circuit), and 35V
(Output circuit)

® integral scanning oscillator circuit for display

APPLICATION
Micro computer display. Digital equipment for consumer and
Industrial use.

FUNCTION

The M54940P, having a 5-bit X 8-digit memory, is a decoder
driver for dynamic displaying of a vacuum fluorescent tubes.
The data for one digit section is organized into a 4-bit BCD
and an 1-bit decimal point. The data memory consists of a
shift register and a latch, and is capable of displaying the
previous data while the data is being transported.

PIN CONFIGURATION (TOP VIEW)

DAIVER
POWER SUPPLY Vo2 g — T8(MSD)
LOGIC Vool —T7
POWER SUPPLY. " T
102 — [1] — 15 DIGIT QUTPUT
DATAINPUTS ¢ | —~Ts
108 — €} z — T3
IDP — 3 — T2
CLOCKINPUT  CLK—s [E] o — TI(LSD)
RESETINPUT  RST — [3] = ] — a
LOAD INPUT  LOAD —» [I3 — b
DISPLAY INPUT DISP — [TT] - C
OSCILLATOR ~ yo s — d > SEGMENT OUTPUTS
INHIBIT ’
GND — e
DECIMAL NC -
POINT QUTPUT  DP +— — 9

Outline 30P4B

NC : No connection

DRIVER
POWER SUPPLY Vo2 [T~ 2] T8 (MsD
BowER suppLy Veel  [E] 1 — 17
101 — 5] 5] — 16
1D2 — [4] =] — 15 DIGIT
DATAINPUTS < g — 5] ] — T4 OUTPUTS
108 — [€} 7] — 13
1DP — [7] cgn %] — T2
Ne  [E] § [Z] — T1 (LSD)
CLOCK INPUT ~ CLK — €] 2 2
RESETINPUT ~ RST — [0} v 73] b
LOAD INPUT  LOAD — [I] 2] — ¢
DISPLAY INPUT DISP — E E —d SEGMENT OUTPUTS
Ne [ ]
NC 14 19 —
SR 0% [ 5
DECIMAL
GND «-[is 7}— DP  BOINT OUTPUT

Outline  82P2W-A  \¢ : No connection
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8-DIGIT FLUORESCENT DISPLAY DRIVER FOR MICROCOMPUTER

INPUT PIN FUNCTION

1) OSC : External capacitor connecting terminal for 5) RST: Reset input : the CLK input counter is reset at “H"
the oscillator circuit. 6) LOAD : Signal Input to load the data latch with the data
? 124 | #5600 ot npu eer 0o mmeric
Designations-resultant displays for -the relation N
D4 of the input data to the display ceived.
D8 ’ 7) DISP : When it is set to “H" it displays. When it is set to

“", the display is inhibitted. During the display
inhibition period, both the segment and digit
outputs will be at “L".

3) IDP : decimal point data Input
4) CLK : Data transport clock Input: the data can be input
at a positive-going edge of the CLK

TIMING CHART
DATA PROGRAMMING

{1) USING CLK AND RST inputs with LOAD="H".

RST ——-‘ | J-———
e T ) a G G G G G G G SN

ot nTntnn
CLK
[}
]
e
DISPLAY OF PREVIOUS DATA ] DISPLAY OF NEW DATA
!

When LOAD is kept at “ H", LOAD is automatically done at the 8th CLK input when RST=“L".
However, while RST="L ", if there is a 9th CLK input, the Sth data will be |baded and displayed.

{2) Using CLK, RST and LOAD inputs.

RST ——-‘ _ J—
ormor ~T 77T ) D G G G G G G G SR
T T T

M|

|
!
b
>re
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!

CLK

LOAD

DISPLAY OF PREVIOUS DATA DISPLAY OF NEW DATA

After the 8th clock input, the LOAD is valid only in the period while RST="L".
Furthermore, if there is 9th CLK input before the LOAD input, the LOAD input is ignored.

MITSUBISHI
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OUTPUT TIMING CHART
n —I 1 L
T2 1
3 1

o —1 1 1 1 L
PNV I R N L
¢ — LT LU U o
DP I I I L
(] a ]
DISPLAY 8 ] 5 5 Y 3 C | 8
NUMERICAL DESIGNATIONS-RESUITANT DISPLAYS
0 1 2 3 4 5 6 7 8 9 A B C D E F
D1 L H L H L H L H L H L H L H L H
BCD 1D2 L L H H L L H H L L H H L L H H
DATA 104 L L L L H H H H L L L L H H H H
1D8 L L L L L L L L H H H H H H H H
M (]
Display (] : E' =1 5 E —l - P L =1 Blank
* The decimal point, independent of BCD data, is cutput when the decimal bit of the corresponding digitis at " H". a
Furthermore, when the decimal point bit is set at “ H " at plural digits, plural decimal points are displayed. —_—
1] il o
OSCILLATOR CIRCUIT e | |c
1) External connection 3 D.P

OSC (M54940P)
GND

Cext I_

tosc = 20 Cext X 1073 (us) (Typ.)
2) Oscillation period (Unit of Cext: [pF))

DISPLAYS IMMEDIATELY “AFTER POWER ON.”
The display which appears immediately after “power-on” is in-
definable. During the period bofore the regular data is trans-
ported the display can be erased if DISP input is setat“L".
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ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75C, unless otherwise noted)

Symbol Parameater Conditions Ratings Unit
Veer Loglc supply voitage —0.3~+9 \%
Vecz Driver supply voltage —0.3~+438 v
Vi Input voltage —0.3~Vccl v
Vo Output voltage 0~V Vv
Tsty Storage temperature —55~4-150 T
Topr Operating temperature —20~475 T
Pd Powaer dissipation 600 mw

Limits
Symbot Parameter Unit
Min Typ Max
Vecer Logic supply voltage 5 7 v
Veez Driver supply voitage 10 30 35 v

RECOMMENDED OPERATING CONDITIONS (1a=—20~+75C, uniess otherwise noted)

ELECTRICAL CHARACTERISTICS (Ta=—20~+475%, Veol=5V, Vcc2=35V, unless otherwise noted)

Limits
Symbol Parameter Test Conditions Unit
Min Typ Max
Vin “H " input voltage Voo | =4~7V 2.7 Vel v
Vo “L " Input voltage Vee= 1 =4~7V 0 0.7 v
lin “H " Input current Vin=5V . 0 20 A
he “L" Input current ViL=0v —0.25| —0.4 mA
Digit output lon=-~10mA 33 33.8
Vom “H " Output voltag v
Segment output loy=—2mA 33 34
Voo “L* Output voltage lo=0mA 0 2 v
Input © open
lcct Logic circult current 12 22 mA
All segment outputs; ON
Output : Open
locz Driver circuit current 8 14 mA
! All segment outputs : ON
tosc Oscillation Period Cext=1000pF 10 20 40 “s
* Typical values are measured at 25C
TIMING CHARACTERISTICS (Ta=—20~+475C, uniess otherwise noted)
Limits
Symbol Parameter Test Conditions r Unit
Min Typ Max
foux Clock Freguency 100 kHz
fosc Osciliation frequency 10 100 kHz
twe Clock puise width 2 us
twL Load Pulse width 2 MS
tsetup Data setup time (DATA—CLK) 4 us
thold Data Hold time{CLK—DATA) 2 HS
trc Reset-ciock time(RST—~+CLK) 4 MSs
toL Clock-load, time{CLK—~LOAD) 4 uS
trce Clock pulse rise time 10 Ms
thcLky Clack pulse fall time 10 us
2—4g82 MITSUBISHI
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INPUT TIMING CHART

RST
BK 1.5V

ID1~IDP

90% 90%

1.5v
10% 10
oux /. f %
we
e
toL ' twi |
treur) ok
% * 1.5v

LOAD

OUTPUT TIMING CHART

tov |

twd ‘
DIGIT OUTPUT __[__l ri
SEGMENT OUTPUT _'_l I_'I I__—l_l_
twe twe=tws=14osc
tws tws= 2 tosc
/0 CIRCUIT SCHEMATIC . lor=12Btoso

INPUT CIRCUIT ' OUTPUT | vee2
CIRCUIT

Voel

20k S

O_
2 80k

GND

OSCILLATOR I % Vel
3
0osC -
COMP
+
.[ :
Cext
‘ T ‘ GND
GND
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