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+PD6105C-002

CMOS LSI FOR CHARACTER DISPLAY ON SCREEN

DESCRIPTION

The uPDB105C-002 is a character display CMOS LS| used in combination with a microcomputer; it displays
characters such as the time and channel number on a TV screen. If this LS is used in a video camera or a VTR, the
date, time, and so forth can be recorded overlapping the video signals. 5 X 7 dots format. The characters are made
easy 10 see with the smoothing function tor smoothing connection between dots and the background function tor

display on a black square background and black fringe.

FEATURES

@ Number of display characters .

® Character set :

® Cursor :

® Character color :

o Character size :

#® Display position :

e Background :

® Line space :
e Control input :

¢ Display output :

@ Display on/off :

@ Supply voltage :

® Package :

2115

NEC cannot assume any responsibility for any circuits shown or represent that

S men bvnm doarn matant inirinmormant

5 lines X 14 columns

64 (5 X 7 dots)

with smoothing function to join dots

Cursor indication is available for character display position corresponding
to the write address

Three colors may be specified line by line using commands. Colors may
also be specified in the same line using color change data and color select
data.

Two character heights of 14 H, 28 H, 42 H, or 56 H may be specified for
each line.

32 horizontal positions by 12/fosc (MHz), and 32 vertica! positions by 9 H.
No background, square background, fringe, or solid background may be
selected,

Vertical line spacing may be set in 16 grades from 2 dots to 2 dots + 30 H.
Display control and display data control are possible using 8 bit serial
input data. (Three input terminals for data, clock, and strobe)

Three character data output terminals (R, G, and B), and a biank output
terminal.

All dispiay data may be set on or off, or it may be set line by line using
commands. Some display data may also be set to otf by display off data.
45V '

22 pin m»oIded plastic DIP

&>

MOS DIGITAL INTEGRATED CIRCUIT
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ABSOLUTE MAXIMUM RATINGS (T,=25°C)

Supply Voltage - Vpp—Vss 7
input Voltage Vin Vgs = 0.3<Vin <Vpp +0.3
Qutput Voltage . VouT Vss - 0.3 < Voytr <Vpp +0.3
Operating Temperature Vopt ~20 ~ +75
~ Storage Temperature Vg ~40 ~ +125
Power Dissipation Py 100
Output Current lo 35
RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VpD-Vss 45 8.0 65 Y
Oscillation Frequency fosc 45 5.0 55 MH2
Operating Temperature Topt —10 +25 +60 °c
DATA, CLK,STB, TS
High Level Input Voltage ViH 24 v
DATA,CLK, 578, LS
Low Level Input Voltege ViL o8 v
VSYNC High Level input Voltage ViH 24 v
VSYNC Low Level input Volitage ViL 0.8 v
ﬁg{gc High Level [nput Voitage Vi 45 v
HOLD Low Levsl input Voltage ViL 1.0 v
VSYNT Puise Width VWL 4 Hs
HSYNC Puise Width tHWL 4 Hs

ELECTRICAL CHARACTERISTICS

< < <

°
OO0

mw
mA

{T4=25°C, Vpp=5.0 V, Vss=0 V, Losc =56 uH, Cosc in=5 ~ 30 pF, Cosc out=30 pF)

CHARACTERISTIC SYMBOL TEST CONDITION MiN. TYP. MAX. UNIT
Current Consumption ipp CosC IN=20pf s 10 mA
High Level Output Voltage VoH loH=-1mA 45
Low Level Qutput Voitage VoL loL=1 mA 05
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CONNECTION DIAGRAM (Top View)
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PIN DESCRIPTION

SYMBOL PIN NAME FUNCTION
Vpo Power supply terminal Supplies +5.V.
Vss Ground terminal Provides system grounding.
. Control data input termina!l. Data is read in synchronization
DATA Serial data input terminal . ) pu . y
- with clock signals sent to CLK terminal,
CLK Clock input pin Data read clock input bin. Data input to the DATA pin is
ock input pi )
putp read at the clock leading edge.
Terminal for strobe input after serial data input. Eight bit
STB Strobe input terminal data is read on the leading edge of the pulse sent to STB
robe input termi .
P terminal. If the B bit data is character data, the data address
is increased on the trailing edge of the pulse.
o Chip select terminal Normal operation in low level; shift clock input (CLK} and
select termina
'P strobe input (STB) input inhibited at the high level.
OSC IN s . . I , .
Oscillation terminal Terminal that connects an oscillation capacitor and coil.
OSC OUT
Horizonta! synchronization signal input terminal. Oscillated
e Horizontal synchronization when Hgync is at the high level,
SYNC signal input terminal Oscillation is synchronized with the change to high of
Hsync. Operates during active low state.
v Vertical synchronization Vertical synchronization signal input terminal. Operates
SYNC signal input terminal during active high state.
VR L .
v Character signal output Character data output terminal that corresponds to R, G,
\'/G terminal or B. Output during active high state.
8 .
v Blanking signal output Termina'l for output of blanking signal that inhibits video
BLK terminal signal, Output during active high state.
Stops oscillation during low state. At this time, output of
HOLD Hold terminal VR. Vg, Bg and Vg is low. (Normally, these states are
set to high.)
v Character signal output Output in high state, when R, G, or B character signal
MON monitor terminal output is high.
__inverse output of OSC QUT. if another uPD6104, uPDE105
CKourt Clock out terminal is connected in paralle!, the terminal should be connected
i 10 its OSC IN.
TEST TEST CLOCK input TEST CLOCK input terminal. (Normalily, this should be
IN terminal connected to Vss.)
In the low state, receives horizontal synchronization signals
Ve V/H synchronization circuit in synchronization with vertical synchronization signals. In
SYNC switching terminal the high state, receives horizontal synchronization signals
as they are.
Output terminal for LSI TEST. Normally, this terminal is
TESTouT TEST output terminal Y rm

open.
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(CH; ,CH4 ,CH3 ,CH: ,CH| B CHo)’“ ’ 1. 1 ,0 ' 1 ,0) ...... Blank

In the case of square background :
(CHs , CHy , CHy , CHy , CH, , CH)=(1,1,1,0,1,4..... . Display OFF data

When FS; (D, ) of the function select command is 0:

(CHs , CHy ,CH; , CH; ,CH, ,CHo)=(1,1,1,1,0,0),
(t,1,1.,1,0,1),
(t,1.,1,1,1,0...... Color data

(CHs ,CH, , CHy ,CH; ,CH, ,CHo)=(1, 1,1, ,1,1,1h..... OFF data in line

LIST OF uPD6105C COMMANDS

BANK F, D, D, o, D, D, D, D, D, CONTENT

0 0 0 CH; CHy; CHy; CH; CH; CHg Character data
o] 0 1 o 0 AC; AC, AC;, ACq Write column address
0 0 1 1 0 CFo, AR; AR, AR Write line address
0 0 1 1 1 X X X X TEST

: 0 1 0 cw, Cw, 0 R G 8 Color word specification

° 0 1 0 X SW, 1 X S, Se Size word specification
0 1 1 0 0 8S, 8BS, CwW; CW, Background specification
0 1 1 o 0 DOy~ X X Display ON/OFF
0 1 1 0 1 1 Co, X X Cursor ON/OFF*
0 1 1 1 0 FS; FS; FS, FSg Function select®
X 1 1 1 1 1 1 Fo Fr Format specification
1 0 0 0 Ha Hs M, H, Ho :ei::itn;orizomal start address
1 0 0 1 H, H3 H, H, Ho f:;?:;horimmal start address
1 0 1 0 Va Vs V, v, Vo Firs.t vertical start address

1 setting
1 0 1 1 Ve Vs v, v, Vo f:&?::-vemw start address
1 1 0 CW, CW, 0 AR; AR, ARp Line color specification®
1 1 1 0 SW, X " AR; AR; AR, Line size specification®
1 1 1 1T 0 RS; RS; RS, RS Vertical line spacing;

X :Don't care
* : The command is rese: by resetting the format

a5 (D
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INDEX

CHARACTER DISPLAY

FORMAT SPECIFICATION %
FORMAT RESET

DATA WRITING

CHARACTER SIZE
6.1 Writing of size word register (SWR)
§.2 Writing in the size control register (SCR)

6. CHARACTER COLOR
6.1 Specifying one color for each line
6.2 Specifying different colors in the same line using color change data
6.3 Specifying ditferent colors in the same line using color selection data

[~ JE S TR QN

7. BACKGROUND SPECIFICATION
8. CURSOR INDICATION (

9. DISPLAY POSITION

8.1 Displaying five lines or fourteen columns without division
9.2 Displaying the second and third lines with no division
DISPLAY ON/OFF CONTROL

10.1 Entire display ON/OFF

10.2 Line display OF F/Blank

10.3 Display OF F/Blank in one line
10.4 Character display OFF/Blank

11. SMOOTHING FUNCTION

10
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1. CHARACTER DISPLAY

Seventy characters are displayed in 5 lines X 14 columns as shown below.

" Column address
Ac)| 0 0 0 0 0 1] "] 0 1 1 1 1 1 1
AC,] 0 0’ 0 0 1 1 1 1 0 0 [+] 0 1 1
AC, 0 (1] 1 1 (1] o] 1 1 0 1] 1 1 0 0
am. AR ARAC 0 1 0 1 4] 1 0 1 V] 1 0 1 0 1
0 o0 O
'
o 0 1
0 1 O
0 1 1
Line
address o 0

o The space between characters is one dot, and the space between lines can be specitied in 16 grades by 2 H (from
2 dots to 2 dots +30 H) using the line spacing command.

Line Spacing Command

FO D" Dl Dl DQ DJ D’ DI DQ
EREEERERERIEEAE

1 ) 1 ]
I LINE SPACE SELECTION BIT
RS, RS, RS, RS, Line space
o o o0 O 2 dots
0o o © 1 2dowis+ 2 H
! {
1 1 1 1 2dots + 30 H

= {ndicates a tine spacing command.

Line spacing does not depend on character size. After format resetting, the command is set for (RS3, RS;, RS,,
RS, )=(0,0,0,0). (line space: 2 dots)

3015 (14D




2. FORMAT SPECIFICATIONS

Each uPD6105 command consists of nine bits, and the shift register for the external serial interface consists of . /
eight bits, There are two types of commands-display format specification mode commands, and normal mode .
commands. Switching of command type is performed using bit 1 (Fg ) of the format specification command.

Normal mode command (Fo=0)
~ O Character data

Write column address
Write line address

Word cofor specification
Word size specification
Background specification
Display ON/OFF

Cursor ON/OFF

Function selection

0O 0O 0 0 0 0 0O

Display format specification commands {Fo=1)
O Horizontal No. 1 start address setting

Horizontal No. 2 start address setting

Vertical No. 1 start address setting

Vertical No. 2 start address setting

Line color specification

Line size specification

Vertical line spacing ( }

o 0O O 0O O O

g

35 d2
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3. FORMAT RESET (Fr=1)

Specify bit (FRr) of the format specification command to clear the test command mode and reset the contents of
the next command. Format resetting is not latched.

(1) Set the contents of line color control register (CCRg (o a) 10 (CW,, CW,)=(0,0).
(2) Set the contents of line size control register (SCRg (o 4) to (SWo )=(0).

{3) Set the contents of the vertical spacing selection bit to (RS3, RS, RS, , RS, )=(0,0,0,0).
{Line space is 2 dots.}
{4) Set horizontal No. 2 start address to
(H4 N H;,_Hz . H| y Ho )‘“,1,1,1,1 )
{Divided horizontal OF F display.)
(5) Set vertical No. 2 start address to
(VA R Vg, Vz, V] R Vo)=(1,1,1,1,1).
(Divided vertical OF F display.)
(6} Set the contents of the function selection command to (FS,, FS,, FS,, FSo1=(1,0,0,0).
Smoothing feature
Division OFF for second to third lines
Color specification possible in one line using color change data
Blank selection by a display control command

{7) Set the cursor control bit to {COg )=(0).
(The cursor is set 1o off.)

(8) Set {color flag bit) of the write line address command to (CFo)=(0).
{The color change function by color select data is cleared.}

Format Specification Command
F, O, DO, D, D, D, D, D, D,

x |1 1l1[11[1‘|F,7gFa| ,
i — FORMAT RESET BIT (not tatched)

Fa Function
1 - The tést mode is cieared and the command is reset.

BANK SWITCHING BIT

F, Function
0 All normal mode commands can be used.
i
1 | All dispiay format specification mode commands can be used

Indicates 8 format specification command.

31s G
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4. DATA WRITING

A data write address can be placed in the address counter using a write line address setting command and a write \' )

column address setting command.
{f data is written by means of a character data command after specufymg the address, the address is automatically

increased.

D, toD

[ 2l S
Character data : . . >

sT8

- Column address increment

— Character data write

Line address increment

e

Line address counter AR,, AR,, AR, (CF =0}

[—‘ 0O — ——— { ——— 2 -—- — 3 —— 4

t -

1f the function to change colors in one line using color selection data® is set on (CF=1), the line address counter
uses base 6 notation, and the line address (AR;, AR, AR;)=(1,0,1} stores color select data. ‘

Line address counter AR,, AR, , AR, (CF =1)

ceem @ memeem | em—e 2w Jom— e 4 o

* For details, see the section explaining color specification in one line using cotor select data.

Hiwpeps
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f, D, D, O, D, D,

D, DO,

Write Line Address Setting Command

D,

CF |AR,

AR,

AR,

.

LINE ADDRESS SPECIFICATION BIT

AR, AR, AR, Function
0o o0 O Specifies first line,
o o0 1 Specifies second line.
§ §
1 0 O Specifies fifth line.
1 0 1 Specities sixth line.® (Writing color select data)

Addresses 0 to 5 may be set.

COLOR FLAG BIT*

CF,

Function

0

Clears function of changing color using color select data.

1

Performs function of color changing using color select data.

* See section explaining color specitication n one hine using color

select data.

Indicates a write line address setting command.

Write Column Address Setting Command

FO D? Dl Dl D‘ DI Di Dl DD
ojlo{1]|o0 AC,|AC,|AC,|AC,
L ]

COLUMN ADDRESS SPECIFICATION BIT
AC, AC, AC, AC, Function
0 0o 0 4] Specifies first column.
0o 0 O 1 Specifies second column.
§ ) )
1 0 1 Specifies 141h column.

Addresses 0 1o D may be set.

215

Indicates @ write column address setting command.
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5. CHARACTER SIZE

A character size can be specified for each line. it is possible to store any two 14 H, 28 H, 42 H, or 56 H character -
heights in the two bit size word register. Each line has a single-bit line size contro! register. The character size of a
line corresponds to the size stored in the size word register (SWR), and may be specified by the SWR that corre-

sponds to the line.

5.1 WRITING OF SIZE WORD REGISTER (SWR) .

The following size word setting command is used to store the character size in the size word register.

Size Word Soni_ng Command

f; D, D, D, D, O, b, D, D,
o [1 ol x[swlt|x|s]|s

H T
e L—t CHARACTER SIZE STORAGE 8IT ‘
8 Character size {dot size) to be stored

o
o

0 0 Vertical 14 H{2 H) Horizontal 5 tgoy (tdot!

o 1 28 H (4 H) 10 tgo; 12 tgor!
1 0 42 H (6 H) 15 1407 13 tgoq!
1 1 56 H (8 H) 20 tgor (4 tgor!

2
tdot = fo;c (MHz)} us

B

SIZE WORD ADDRESS
SW, Size word register to be selected
v 0 Size word register O
1 Size word register 1
Indicates a size word sétting command. ‘

eyt
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5.2 WRITING IN THE SIZE CONTROL R'EGISTER (SCR)
The line size specification command stores the size word address (SWy ) of the size word register {SWR) that

stores a character size in line size control register (SCRq (o 4 } corresponding to a line.

Line Size Spaecification Command

Fo O, O, O, O, D, D, D, D,

NERE ojswo x |AR,JAR AR,

— L1 LINE ADDRESS SELECTION BIT
AR, AR, AR, " Line address to be selected
(4] o 0 Spacifies first line.
0 0 1 Specifies second line.
{ §
1 0 0 Specifies fifth line.

Addresses 0 to 4 may be set.

S1ZE WORD ADDRESS

SW, Size word register 1o be specified -
0 Size word register 0
1 Size word register 1

Indicates a line size specification command.

After the format is reset, the contents of register (SCRq (g 4 ) for each line is set to {SW;)=(0).

Example
Display the first, third, and fourth line characters with character height 14 H, and the second and fifth line

characters with character height 28 H.




N E C ELECTRONICS INC 98 DEII:HE?SEE uma%g 0 ‘1' ‘71—01-“

ry - LTy 8
2Kl "—- ,; N, Y,

5 R AN R R eIty RS
::‘.,Z' ' 6‘ 0 &?la.. %#ﬂ i Y ’,;‘y‘a’, ﬁ,ti‘c(,d}(&, ﬂ%% {#- '. Cm “-&b"( _ﬁ?

.ux

e

Horizontal No. 1 stert address
Line size . l (H,.H,, H,, H, H,) - }

control register 6

SCR,
o]
[ ¥ ' 1 |> "‘b 1 1 t 0
- 0" - ST .’ N - -
0 « v ¢ ' £ Y] PV B ‘ NN
scn “ -u- -u < -I. h{’} *‘- -l- -l- 3 1 (] +
! IR O A 4 ' N 32 ] ' NN D I
sw° . [ 1 ' -l- -I--', -I--l. s [ “ -
Al 1 1 ' IR 3 ' [ N 4 1 1 [ t [
E --I- -l-i‘l. .u‘ -I- -‘--l- .. .l- -a--
iR .Y t r ' ] v ] t [ 1 1
7 R --'Pf::\T e A e T ) A
ok B \ Nl X \ | ) ) . . - T
% S N B - e B O P T O B B -1 i
. I f “ . ?ﬂ \:-. q- -:" .;'~ "'r:" i _:_. v -\,‘; ‘
REL,
SCR, <

s, [0]

SCR,

sw.l o}

I. -|- g AI "
— = . s
SCR, N~ 3 I IR |
1 -l- -I a2 :_.l_ . -l- -I ! .
Sw, 1 l . ,‘ 2¢.] - s ' B .

-I-';l- -l- -I. -l- -I- -I .

i ] 7 ] 1 [ 1 .

] ' '3 : ] v i

-I- -I— .li. 'l- .I- -l- - ;- -l-

| 21

L P et o -._ ... ; -n‘ _|_

[ ] [ ’ ] . '

S ere PP FRLlR

. - \‘ ,

Size word register

SWR, SWR,

P8, 0 0 .
Size specification bit - "
iSu 0 ]
Size word address  SW, 0 1 IS

3115 @&




N E C ELECTRONICS INC 48 DE.[:'-!E?EES 0018457 L l ‘T‘-'77—o‘7 //

6. CHARACTER COLOR

¥yt g

SR R R ,xﬁ'ﬁ"afm’h’éc-‘boz

The color of a character may be one of three kinds depending on which color word registers {CWR), bit R, G, or

B, is specified.

The color word register (CWR) can specify three of the following colors: red, blue, green, yellow, purpie, light
blue, white or black. Specification is made using the color word setting command.

Color Word Setting Command

F, D, D, O, D, D, 0, b, D,

o|1]o0fcwicw| 0| R

N T

G|8
L CHARACTER COLOR DATA BIT
i . .
lm>—-———+ R G B8 Character coiof
+ e+ me e e a—t e ———— s e
o 0 O Biack
o o0 1 Blue
0 1 0 Green
0 1 1 Light blue
1 0o 0 Red
1 0o 1 Purple
1 1 0 Yellow
1 1 1 White
COLOR WORD ADDR ESS
Cw, Cw, * Color word register 10 be selected
0 o Color word register O
0 1 Color word register 1
1 0 Color word register 2
1 1 Blank or display off*

* See the section explaining line display OFF /Blank.

Character color specification

indicates a color'word setting command.

-

The characters color can be specified in the following three ways;

o’ Specifying one color for each line
o Specifying different colors in the same line using color change data

O Specifying different colors in the same line using color selection data

2115 @2
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6.1 SPEClFYING ONE COLOR FOR EACH LINE
Each line has a two-bit line color controi register {CCRg 1o 4 ). The character color of a line corresponds 1o the

color stored in the color word register (CWR) and is specified by the contents (CW, .CW,).

Writing in color control register (CCRg 10 4)
The line color specification command stores the color word address (CW,, CW, ) of the color word register (CWR)

that stores the color of the characters in the line color control register {CCRg o 4 } corresponding to the line

Line Color Specifying Command

F, D, D, D, D, DO, D, D, D,

1| 1|0 [cwjew,| o |AR,|AR AR,

] t 1}
— L—l——-'— LINE ADDRESS SELECTION BIT
- AR, AR, AR, Line address 10 be selected

0 o 0 Specifies first line,

o 0 1 Specifies second hine.
] P

1 o 0 Specifies fifth line.

Addresses U 16 4 may be s81,

COLOR WORD ADDRESS
CwW, Cw, Color word register to be specified
0 o0 Color word register O
0 1 Color word register 1
1 0 Color word register 2
1 1 Blank or display off*®

* See the section explaining line display OF F/Biank.

Indicates a line color specifying command.

After format reset, the contents of the line color control register {CCRg 4o 4) for each line is set to (CW,, CW,y)

=(0,0).

Example
When displaying blue characters in the nth line.

315 (23
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Column 1 2 3 4 6 6 7 8 98 10 1t 12 13 14

cw.OOOOOOOOOO'OOOO

CCR
Current color cw, | Y| 1111

control register
{Shows currently
specified color

. word.)

RAM data Charscter dats

Dusplay Characters (blue)

Nth line color

reai
control register Color word register
CCRn CWR, CWR, CWR,
cw, | o R 1 0 0
Color — — —
cw, | 1 Lpac:!icatnon G |Red 0 |Biue O (Greeni
it — ——] N
0 1 0
Color word oW, 0 0 !
address cW, 0 1 0

N>
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6.2 SPECIFYING DIFFERENT COLORS IN THE SAME LINE USING COLOR CHANGE DATA

(1 is possible to specify different colors in the same line using the following data in the character data command:

(CHs., CHs, CH3, CH;, CH,, CHg)=(1,1,1,1,0,0): Color change data 1

[Change the color to the color of the color word address (CW;, CW;}=(0, 0) ]
{CHs. CH4, CH3, CH,, CHy, CHo)=(1,1,1,1,0,1): Color change data 2

[Change the color to the color of the color word address (CW,, CW, }=(0,1).]
(CHs, CH4, CH3, CHy, CH,, CHo)=(1,1,1,1,1,0): Color change data 3

[Change the color to the color of the color word address (CW,, CWp }=( 1,0).)

If any color change data is found when scanning a data RAM, it is possible to change the contents of the current
color control register (CCR) to the color word address specified by the lower two bits (CH,, CH,) of the color
change data from the address of the data RAM to the end of the line independent of the content of the line color
control register (CCRg 1o 4 ). The address that specifies the color change data becomes biank or is put in the display
off* status (specified by the first bit (FSg) of the function selection command}.

Color change data can be used an arbitrary number of times for the same line. It can be switched to character
data with the FS; bit of a FUNCTION SELECT command.

* For an explanation of the difference between blank and DISPLAY OFF, see the section Line Display OFF/Blank

Character Data Command

£, D. 0, D, D, D, D, D, D,

0] 0o [cH,cH,lcH,icH,iCcH,CH,

L ;oL | CHARACTER DATA BIT
CH, CH, CH, CH, CH, CH, Display data
0 0 O 0o 0 0 Character data,
58 kinds

Change 1o the color of
{CW, , CW, 1=(0,0)

1 1 1 1 0 1 Coior change data 2 Character

Change to the color of data
{CW,, CW, 1=(0,1}

1 1 1 1 1 0 Color change data 3

Change 1o the color of

“(CW,, CW, I=(1,0)

1 1 1 1 1 A4 OFF data in the hne/character dataz)

1 1 1 0o 1 (4] Blank
1 1 1 0 1 1 D:spalv OFF/character data”
1 1 1 ] ] 0 CoIor change data 1

1) Sew the section explaiiimy the display OFF/Blank fo1 gach character,
21 See the section gxbluiumg the dispiay OFF/Blank i une hne

Indicates a character data command.

15 &2
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Function Selection Code

F, O, O, O, O, DO, D, O, D,

0|11 |1]0|Fs,|Fs,|Fs,|FS,
l —J l_ BLANK/OFF SELECTION BIT

FS, Function

The address that specifies the color change data becomes
blank. The line having the register contents (CW, , CW, }=(1,1),
0 and the portion from the address in which the OFF data in
the line, is written to the end of the fine, and 15 put in the
display OFF status.

The address that specifies the cofor change data is put in the
display OFF status, The tine having register contents (CW

1 CW, }={1,1}, and the section from the address in which the
OFF data in the line 13 written, to the ¢nd of the hine s putin
the display OFF status.

DATA SWITCHING 81T

FS, Function

(CH,,CH, ,CH, CH, CH, CHy)=
(1,1,1,1,0,0), (1,1,1,1,0,1), (1,1,1,1,1,0}
o is color changing data, and
(CH,.CH,.CH, CH, CH, CH,}={1,1,1,1,1,%}
_ is Off data® for the hine.

(CH, ,CH‘,CH,,CH,,CHI,CHOD-
1 “1,1,1,1,0,0) ~ {(1,1,1,1,1,1)
is character data.

* Sve the section explaining display ON/OFF controt.

Lines 2 to 3 division on/off switching bt
{See the section explaining the display position.)

Smoothing function on/oft bit
(See the section explaining the smoothing function.)

---—- -- - Indicates a function selection commaend.

After format resetting, FS, =0 (color changing data and OFF data in the line are available®), and FS,=0 (blank
selection) are set. ‘ '

¢ See the section explaining display ON/OFF control,

3115 &
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Example
Changing the character color of the nth line from blue to green and red in one line.

28

Column
CCR cw,
Current color
|
control register cw,

{Shows the currently
specified coior word.)

RAM dats

Display

Nth line color
control register

CCRn
CwW, | o
CwW, | 1

1 2 3 4 5 6 -7 8 9 10 11 12 13 14
o{lojolois|rvivit]jo|lo|]OojoOo{loO]|O
1 1{1/1vJ0j]0]0|0}0j0o]joOojO|0O} O
Character § 5 Charscter §§ Character
dats § 3| deta § s dats

(CH, .CH, ,CH, .CH, CH, CH,)

(CH,.CH,.CH,.CH, CH, CH, |

=(1,1,1,1,1,0) =(1,1,1,1,0,0)
Character 5 2 Character |© :‘ Character
{blue) £ flgreen) -4 {red)
&8 88
) Do © 'il
Color word register
CWR, CWR, CWR,
1 0 0
Color - — —_—
specification G |Red O |Blue 0 (Greent
bit -—1 ———
-] o] 1 0
[ CW
Color word ! 0 0. !
address CW@ 0 1 0

315 @0
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6.3 SPECIFYING DIFFERENT COLORS IN ONE LINE USING COLOR SELECTION DATA

Colors in one line can be changed using one-bit color selection data written in line address (AR, AR,, ARy)
=(1,0,1).

The display data RAMs are scanned sequentially from line addresses (AR;, AR,, ARy)=(0,0,0} to {AR;, AR,
ARy )=(1,0,0). Each time the display data RAM of a line is scanned, the color selection data RAM of tine address
(ARj, AR, ARg)=(1,0,1) is scanned. o

If the contents of the current color control register is (CW, , CWo }=(0,0), the RGB output is changed to the color
of color word (CW,, CWg )=(0,1}, for the column of the color selection data which is 1. A

The color selection data uses the LSB (lowest digit) of the data to be written in each column of line address (AR,
AR;, ARy )=(1,0,1). Writing is performed in the same way as character data. This function can be set ON/OFF using
bit 1 of the write line address setting command.

Write Line Address Setting Command

£, D, D, O, D, Dy D, D, D,

T I
0101 [1]0 [cFoaR,iaR,[aR]

! L LINE ADDRESS SELECTION BIT
AR, AR, AR, Function
0 0 O Specities lines 1 to 5.
) Character data is written here.
1 0o O
1 o 1 Specifies line 6.
One-bit color selection date is written here,
COLOR FLAG BIT
CF,. Function

Cofor seiection data can be written, even if the color selection
data is “1”'. No color change operation, however, is performed.

1 | Detects color selection data. A iogical one changes the color.

indicates a write line address setting command.
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Example
Alternately displays red and blue characters.
Column 1 2 6§ 6 7 & 9 10 11 12 13 14
Color selection : :
Colorsetectien e, [o |1 [1]ofofofv[t]ofl1[ofr|]1
CCR
Current color ew,l1|1(1{o0]0O ojojojoejojojo|o
control register e
{Indicates currently cw,Jo[{olo|o|o|lojo|oflojojolojo]|oO
specified color word.)
b c i
isplay haracter £s
data RAM deta ] Character data
8¢
L———(CH, CH, ,CH, CH, CH, CH)
«{1,1,1,1,0,0)
y
Character |5 ©| Character
Display - x§|
)
Green m‘é] Red l Blue jRed]Blue RedJ Blue
Color word register
CCRn CWR, CWR, CWR,
cw, | 1 1 0 0
Color — —_— _—
cw, | 0 specification | Red O |Biue 0 |Green1
bit — —-- -—
0 1 0
I CwW 1
Color word | ! ° __.O_
address cw, 0 1 0

0
E‘.

}‘Vr

c*- ‘

Syt

eyt
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7. BACKGROUND SPECIFICATIONS

The type of background (no background, Fringe, Square background, solid background and its color (color
stored in color word registers O to 2, or black) may be specified with the background specification command.

- Background Specification Command

fF, O, D, D, D, O, D, D, O,

ol1]1] 0] 0|Bs, 8BS cwicw,

7 L L[-J BACKGROUND COLOR SPECIFICATION BIT
Ccw, CW, ) Function

0 0 The background color becomes the cotor written in

. word register 0.

0 1 The background color becomes the color written in
word register 1,

1 0 The background color becomes the color written \n
word register 2.

1 1 Background color is black.

BACKGROUND TYPE SPECIFICATION BIT
BS, BS, Funcuon
0 0 No background
] 1 Fringe
1 0 Square background
1 1 Solid background

indicates a backéround specification command.

in the case of no background, {(BS,, BSq}=(0,0)} sets the color specification bit to {CW;, CW, b=(1,1).

215 (D
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Background
Frin $
e 12dot—efe—39" 11 112 gor ‘\
- J
1/2 dot =7 ’ ::i_—_-]mpn'
i o _
} 3 I
T 1 |
7 dot 1
1y
. —
V2dot T/ o -
1/2 dot o
(Rs"'nsﬁ RS, RS} 1/2 dot 1/2 dot
i =1
- (RS, X2'+RS, x2? T
+RS, X2' +RS, X 2°)
X2H — [ 3
44 1 Blank ‘\
— ; — code

Square Background

1dot |

7 dot

Display
OFF
cogde

1 got

(RS, .RS, RS, .RS,)

I —
(RS, x2'+RS, x2?
+RS, Xx2' +RS, X 2°)
X2H

Bisnk
code

) tolid Background | 5;’ | 5- <3, > é

The solid background is same type as square background, and all video signals are changed to the background
:olor. '
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8. CURSOR INDICATION

With the 4PD6105C, & cursor indicates the address in which data is to be written. The cursor position is decided
by the write address counter. Control the ON/OFF state of the cursor using the cursor control command.

Cursor Control Command ;
£, D, O, D, O, O, D, D, D,
ol1]1Y]O0 ] ]1|COIXIX
J CURSOR CONTROL BIT
co, Function
4] The cursor is cut off.
1 The cursor is st 10 on.
Indicates 8 cursor control command.

When the display of a line is set to OFF from the beginning of the line, or in the line with line display OFF data,
the cursor does not appear even if the writing address is set in the portion where the display is cut OFF. The cursor

can be set to ON if.the display is cut OFF by Display OFF or blank data.
] After format resetting, COq =0 is set (cursor is cut OFF},

215 B>
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CURSOR

No Background . ) . ‘ )

,7//;.1 > -.,//I,,,’/‘ ,,,.

/,///'.
I

Charecier cofor

tmage

Fringe

Character colof

Backyround color

Imaye
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Square Background/Solid Background

Character color

Background color
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9. DISPLAY POSITION

A character can be diaplayed «n 32 horizontal positions {12/fosc(MHz)us] for the minimum character size
(character height is 14 H), and in 32 vertical positions, each half the minimum character size (9 H). The display can
be divided into six and eight characters, and two or more lines by specifying the appropriate addresses with the
horizontal first and second starf address setting commands, and vertical first and second start address setting com-

- mands. The second start address must not set specify an address that overlaps display characters starting in the first

start address.

Horizontal
secong start address —

(Hy Hy Hy H, H)

Horizontal
synchronization
I pulse
1]
1
L
[]
- - -' --------------------------------------------------------------------- - - oo
: 1
]
[}
) Vertical first start address
‘ (VVs V3V, V)
1
\ 2O HX {24V, 428V, 427V, 42!V, +2°V, |
:
]
t
: Vertical
1 second
: start
address
1
" V.V,
, Horizonte! . vy
! first start adgress V, .V, V)
: (H‘ .Hi .Hz ,H, .Ho ) : :
! = 12/fosc(MH2) X (2‘H.+_2'H,+2’H,+2‘H,+2'H,+2)us '
! ! , :
] [} 1
] ) i
) 1 ]
] ] ]
! - d o weoeoew-
1
L}
L]
[)
1
H
)
1
]
]
1
1
1
i
i

Vertical
synchronization
puise
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9.1 DISPLAYING FIVE LINES OR 14 CHARACTERS WITHOUT DIVISION

If (1,1,1,1,1) is set in both the horizontal and vertical second start addresses, display is made with five vertical
lines or 14 horizontal characters undivided. If, for example, (Hq, H3, Ha, Hy, Ho }=(1,1,1,1,1) is set in the horizontal
second start address, 14 characters are displayed horizontal without division, in the same manner, it (Vo. V3,V,,
V.. Vo)={1,1,1,1,1) is set in the vertical second start address, five lines are displayed without division.

Example
{Hq, Hy, Hy, Hy, Ho)=(1,1,1,1,1) and
(Ve, Vs, Va. Vi, Vo i=(1,1,1,1,1) are set in the horizontal and vertical second start addresses.

Horizontal
synchronization
pulse

.0

-----------------------------------------------------------------------------

Veruical first start address
V.V, V.V, V)

Horizontal second start address
(Hy Hy Hy H H b= 111,111

Horizontal tirst
start address .

(H Ky H;y Hy H)

Vertical second start address
(Ve VeV, vV, Vs 113,11,1)

Vertical synchronization
puise

3’.71‘5- @ ~e
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Horizontal First Start Address Setting Command

fF 04 D, D, O, D, DO, D, D,

1o o]0 |nfulu]n]H

I - | HORIZONTAL START ADDRESS SPECIFICATION 8IT
' | H, H, H, H, H, Start address
0o 0 0 0 0 After the horizontal synchronizstion pulss
12/fggc (MHz) X 3 [us)
0O 0 0 O Afrer the horizontal synchronization puise

12/fgec (MHZ) X & (us)

1 1 1 1 1 After the horizontal synchronization pulse
12/to5c (MH2) X 33 {us)

Indicetes 8 horizontal first start address setting command.

Horizontal Second Start Address Setting Command

f, 0, O, D, D, D, O, D, D,

1o o[ [H]u[H]n]H,

L l I —— HORIZONTAL START ADDRESS SPECIFICATION BiT
H, Hy H, H, H, Start address
0o 0 1 1 1 After the horizontal synchronization
pulse 12/fgee (MHZ) X 8 [us)
0 1 0 0 o After the horizontal synchronization

pulse 12/fgee (MH2) X 10 [us)

1 1 1 A I ¢ After the horizontal synchronization
pulse 12/fggc (MHZ) X 32 [ps)
1 1 1 1 1 Fourteen characters are displayed

horizontally without division

The second start address must not specity an address that overlaps
the display part {six characters) starting from the first start address
No address can be set if the (second start address) — (tirst start
address} is less than 6.

-~
-

Indicates a horizontal second start address setting command.
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Vertical First Start Address Setting Command

& D, D, O, D, D, D, D, D,

1{of1]o V‘I"’l““"[“’;l

— l l — VERTICAL START ADDRESS BIT
- Ve V; V, VvV, Start address
o 0 0 ©O0 0 Atter the vertical synchronization pulse
9X0H
o 0 0 0 1 _After the vertical synchronization pulse
S OX 1H
1 1 1 1 1 After the vertical synchronization puise
9x 31 H

Indicates a vertical first start address setting command.

Vertical Second Start Address Setting Command

F, D, D, _Dl e, b, D, D, Do

LT T O T O IO BV IRV (V0 B BN
N — VERTICAL START ADDRESS BIT
T V, V, V, V, V, . Start sddress
o o0 1 1 1 After the vertical synchronization puise
O9X7TH
4] t ¢ o O After the vertical synchronization puise
s 9x 8H S
1 1 1 1 0 After the vertical synchronization pulse
) 9x 30H
1 1 1 1 1 Five lines are displayed without division,

L
The second start address must Not se1 an address that overlaps the
display part (three tines) starting from the first start adaress.

indicates a vertical second start address setting command.

o

-3 @/



LTI 4T BT
PrED8T06CI002 ) fig -

N E C ELECTRONICS INC 98 DEJLU427525 0018474 1

6427525 N E C ELECTRONICS INC

r";‘ B "abz’

) ML

Fo
\.l'

98D 18474 D 'T“ '=1—7 -47' /

A

9.2 DISPLAYING THE SECOND AND THIRD LINES WITH NO DI\_/lSlON

L ¥ -]

Horizontal and vertical display is divided into four parts with the horizontal and vertical second start addresses.
Use bit 1 (FS;) of the function selection command to specify if the second and third lines are to be divided or not
(independent of other lines).

Function Selection Command

f, O, O, D, O, O, O, D, D,

o|l1{1}1]o0 Fs,]Fs,Fs, Fs,

- Color change data
Line display OFF dats
{Specifies color in one line using color changing dats.
See section explaining display OF F/Blank in one line.)

N [ Biank/OFF salection bit
(See saction explaining Display ON/OFF Control.)

/ Character data change bit

LINES

DIVISION ON/OFF SWITCHING BIT FOR SECOND AND THIRD

FS,

FUNCTION

0 Horizonta! division OFF for second and third lines,
1 Horizontal division ON for second and third lines.

Smoothing function ON/OFF bit
(See section explaining the smoothing function.)

Indicates & function selection commands.

After format resetting, FS, =0 is set. (Division OFF for second and third tines.)

211 &
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Example
“ Division OFF {FS;=0) for second and third lines
{Hq, Ha, Hy, Hy, Hol=(1,1,1,1,1)
(Va, V3, Va, Vi, Vo )=(1,1,1,1,7)

Horizontal
synchronizaton

I pulse

e A .

Horizontal first start address
V..V, .V, .V, .V,)

)
L}
)
[}
1]
]
[]
1
: Vertical
: sscond
o - start
| J agdress
]
1 Horizontal : VeV,
' K
v first stant V, .V, V)
1 a00ress
]
v (M, Hy H, H H)
: ‘
1 1
‘ 1
N ]
8 [}
' 1
1 L]
e " e & e . C—r——————————————————— - 4 . ® . -
! .
1
- [}
o '
t
i
[}
i ]
Horizontal second start address !
Vertical synchronization (H, H, H, H, H) 1
pulse
-~
-
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10. DISPLAY ON/OFF CONTROL

There are four method of controlling display as follows:

o Entire display ON/OFF
‘o0 Line display OFF/Blank

o Display OFF/Blank in one line
O Character display OFF/Blank

10.1 ENTIRE DISPLAY ON/OFF
Use the display ON/OFF command to dnsplay all characters on the screen or erase them. Even when the dnsplay is
in the off state, it is possible to write characters.

Display ON/OFF Command

¥, D, D, D, D, D, O; D, O,

ol1|s|o|1|olool x|x ' ‘\
l DISPLAY ON/OFF BIT
DO, Function
0 Enure displey OFF 1
1 Enu;-e display ON
Indicates a Display ON/OFF command. §
¢

10.2 LINE DISPLAY OFF/BLANK

1t is possible to display an entire line or erase it by writing color word address (CW;, CW,)=(1,1}) in line color
control register (CCR g o 4 ). The address is written using the line color specification command. (See section explain-
ing line color specification.)
The display is set to off or biank using bit 1 {FSy}° of the function selection command.
Blank: For no background or fringe background, no character or fringe is output. For square back-
ground or solid background, no characters are output, but the background remains.
Display OFF: For square background, no characters or background is output. For no background/fringe/
solid background, the display is made blank the same way as above.

e

10.3 DISPLAY OFF/BLANK IN ONE A LINE

If it is not necessary to dispaly data in one line, it is possible to display or make the display blank beglnmng from
an address to the end of the line by writing line display OFF data (CHg, CH,, CH;, CH;, CH,, CHy}=(1,1,1,1,1,1, }
at the address. Specify to display or make it blank using bit (FSg)* of the function selection command (as for B-
line display OF F/Blank. Like color change data, line display OFF data can be changed to character data with bit
(FS; }* of the function selection command.

*  For an explanation of the function selection command, see section on color specification in one line by color changing data
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10.4 SINGLE CHARACTER DISPLAY OFF/BLANK

A displayed character can be erased by setting blank data (CHs, CH,, CHy, CH;, CH,, CHg )={1,1,1,0,1,0) in the
display address to be made blank using character data command. If the display address in which the blank data is
set has no background or a fringe background, no character is output, Otherwise, the background remains, but no

character is output.
In the case of square background..if no character or background is to be output, set display OFF data (CHs, CH,,

CHj,CH;, CH;, CHgo)={1,1,1,0,1,1} using character data command. For other cases, a character is output even if the
display OFF data is set.

Character Data Command
F, D, D, Dy D, D, b, b, b,

o|o]o cH,JcH,[en,Jen, lcH, oH,|
i i i —
l I ] CHARACTER DATA BIT

CH, CH, CH, CH, CH, CH, Display date

0o 0 0 o0 0 0 Character data
(58 types)

1 1 1 0 1 0 Biank

Disptay OF F {square background)/
Character dats (no background,
fringe, or solid background)

Color change dats/character datal!

-
-
-
(=]

o = 0O

1 1 1 1 1
LI R A 1 Line display OF F data/character data?)

1) See section explaining tine character color specification using
color changing data.
2) See section explaining display OF F/Blank in one hne.

Indicates character dats command.

3is @2—\/ ..




11. SMOOTHING FUNCTION

function selection command.

&

]

111
[P ©
’-—
-
IP
s
L)

L L1

With smoothing function
#PDE104C

uPD6105C

(FS;=1)

Display is made in a 5X7 dot matrix. The uPDE105C can initiate the smoothing function using bit (FS; ) of the

1/2 dot :

1 dot

ELECTRONICS INC =15 DE1 b42?525 0018478 rT' -07-
s = 5 P oV I8 o 111;)11\ -
% EPNEC ik bt 15

L] ||

l [ 1]

Without smoothing function
KPDB10SC
(FS,=0} }

—~

3115' @
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Function Selection Command

fF, D, O, D, D, D, D, D, D,

o[1]1]1]o [Fs, [Fs, Fs,|
L___———] | IS Biank/off selection bit

{See saction explaining displsy on/off control.}

Coior change data
Line Dispiay off data
(See ssction explaining color specification in one line using color
change data, and section explaining Display oft/blank in one line.}

/ Character data change bit

Division on/off change bit for second and third lines
(See section explaining dispiay position.)

SMOOTHING FUNCTION ON/OFF BIT

FS, Function
0 With smoothing function
1 Without smoothing function

Indicetes function selection command,

After format resetting, FS; =1 is set (with smoothing function}.

31 @
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TIMING DIAGRAM OF DATA INPUT

= N

MSB LS8

N €59 €29 629 29 3 3 3 629

R I N I O O
M

STB
COMMAND VALID
INTERNAL X :
MODE
s
N A\
1Cs
DATA 4 nd Y
‘oD
Do L ewH 1S5¢ ,
CLK hamane- ’a ’
N L , N 7‘!
towt [ £ 1gS 1sc
teCy -
ST8 1SWH laces

. I |
INTERNAL *COMMAND VALID

MODE ” I
SYMBOL MIN. TYP. MAX. | UNIT
tpe 200 - ns
17Y5) 200 i ns
ewlL 700 ns .
towH 700 ns
tes 400 - ns
tswH 1 us
tcs 400 - ns
tsc 200 ns
taces 1 s
tocy 1.6 Hs
tso 4 s

(To=25°C, Vpp-Vs§=5.0 VI

- >
_ . e

congore

o
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dd ..,.\v'~.¢4n.._,,t: R
Rl Wy

PD61 05C"002

“{{ 'il‘

APPLICATION CIRCUIT

45V )
;]; uPDB105C-002 % §
K | N’ TEST |22 )
DATA outh—
10 the 2 21
output ports CLK HOLD
of s 3 e | 20
microcomputer ST8 HsyYNC - W
41— Ly rvorerd L1 . A —O H
cs VSYNC 5 "C" T—Wv SYNC
h
21vop ne P2 ”?_l l
6 17 + AAN O VSYNC
— 0SCIN NC |— 57 % ,
I
7 16
, 0SCouT VBUK
SOpFl 8 15
61to0 Vv
30 pF ; Vss MON y
. 10 the character
1 TESTIN ve mixing circuit
10 e 13 .
HVSYNC VG
i) — 12
CKouT VR

to the OSCyn terminal
of another xPD6105C

2] 2 .
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22PIN PLASTIC DIP (400 mil)

22 12
sleclelisliclinlinlsEelnls i 4

r

LJUUUUULJUUH

A
K
]
D c® M 0~15°
P22C-100-4008
NOTES : o ITEM | MILLIMETERS INCHES
1) Each lead centerline 1s located within 0.25 —-—
mm (0.01 inch) of its true position (T.P.} at A 27.94 MAX. 1.100 MAX.
maximum material condition. B 1.27 MAX. 0.050 MAX.
c 2.54 (T.P) 0.100 (T.P.) é
2) ltem “K" to center of ieads when formed T
parallel. D 0.50'°'° 0.020 '8 &3
F 1.2 MIN. 0.047 MIN.
G 3s'°? 0.138'°°"
H 0.51 MIN. 0.020 MIN.
I 4.31 MAX. 0.170 MAX.
J 5.72 MAX. 0.226 MAX.
K 10.16 {T.P) 0 400 (T.P.) ‘
L 86 0.339
M 0.26 '8 0.010 8833
N 0.25° 0.01
| P 0.8 MIN. 0.031 MIN.

NEC Corporatlon

INTERNATIONAL ELECTRON DEVICES DIV,
SUMITOMO MITA Buiiding, 378, %
Shiba Gochome, Mingto-ku, Tokyo 108, Japan

Tel: Tokyo 456—-3111

Telex Address: NECTOK J22686

Cable Address: NEC TOKYO
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