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MOS DIGITAL INTEGRATED CIRCUIT

«PD6104C-001

CMOS LSI FOR CHARACTER DISPLAY ON SCREEN

DESCRIPTION
The uPD6104C-001 is a character display CMOS LS| used in- combination with a microcomputer; it displays
characters such as the time and channe! number on a TV screen. {f this LSIis used in a video camera or a VTR,
the date, time, and so forth can be recorded overlapping the video signSls. 5 x 7 dots format. The characters are
made easy to see with the smoothing function for smoothing connection between dots and the background
function for display on a black square background and black fringe.

FEATURES

o Number of characters displayed: 2 lines x 6 columns

e Number of character types: 16

® Character size: 14 H, 28 H, 42 H, or 56 H {selective)
Display position: 32 horizontal positions and 16 vertical positions (selective}
Character format: 6 x 7 dots with smoothing function
Address output terminals for specifying the color for four independent blocks
No background, black square background, or black frfnge can be selected.

8-bit serial input for easy interfacing with a microcomputer

Single +5 V supply voltage, CMOS with low power requirement 16-Pin dual in-line package (DIP).
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" ABSOLUTE MAXIMUM RATINGS (Ta=25 °C)

Supply Voltage 7 VpD—-Vss 7 \%

input Voltage ) " VN Vpp+0.3>VIN>Vss—0.3 Vv

QOutput Voltage . VouT Vpp+0.3>VouT> Vss—0.3 Vv

Operating Temperature Topt’ ~20 to +75 °C

Strage Temperature Tstg —40 to +125 °c

Power Dissipation Pg 250 mwW

Output Current ) o 5 mA

RECOMMENDED OPERATING CONDITIONS (Ta=0~45°C)
CHARACTERISTIC J SYMBOL || MIN. TYP. MAX. : UNIT

Supply Voltage : Vpp-Vss i 45 5.0 5.5 . \Y

Osciliation Frequency ' fosc ! I! 48 | 52 . MH:z
ELECTRICAL CHARACTERISTICS (Ta=25 °C, VpD—-Vs§s=5 V, Vgs=0 V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.iTYP. MAX.E UNIT
Operating Voltage VpD-Vss | fosc=4.8MHz 45 [50 185 | V
Current Consumption {s)») SSSLC"';U#S’;&'?; WM. CosC IN“5~30 °F. ' 16 ‘ mA
D e i e > M| Vin24V | 00| A
N T 1 V|L=0.8 V Pt l300 . wA
Voo e urent W | Vin=3oV | 1 o0} wa
Vow Levet Input Current L VIL=08V | 1300 0 WA

- I\-I/gf\\{.se\&eil( Output Voltage | VOH loH=-2 mA I[ 4.5 : I v
t/oow \Ii?v‘-efOutput Voltage ; VoL loL=2 mA ! i ;r0.5 -V
LC Oscillation Frequency | fosc tgig'iﬂa&?ﬁ‘é IN=5~30°pF, ; 48 l MHz
High Level Input Leak Current ILH Except TESTiN 1 A
Low Level Input Leak Current ILL ' : 1 uA
YISE L?\Q?Ouxput Voltage Il VOH loH=—1mA - - 4.5 JI Vv
\L/:vsreeg Output Voliage E VoL loL=tmA -~ . ! 05 I \Y
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PACKAGE DIMENSIONS (Unit: mm)
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16 PIN PLASTIC DIP (300 mit}
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Pin description
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Symbol Pin name Function
VDD Power supply +5 V Power supply termina!
Vss Ground System ground
. ) Controi data input terminal. Data is read in synchroniza-
DATA Serial data input | tion with the clocks input to the CLK terminal
I
{ Data read clock input terminal. The data input to the
CLK Shift clock input DATA terminal is read at the leading edge of the clock.
(Normally, set this pin at the high level.)
i This pin is used to input strobe signals after inputting
. serial data. Eight-bit data is read at the leading edge
STB : Strobe i ¢ 5 of a pulse input to the STB pin. In case of the 8 bit
robe inpu ' data is a character data the data address is incremented
_ at the STB pulse trailing edge.
. : (Normally, set this pin at the low leve!l.}
When this pin is at the low fevel, ordinary operation
Cs ., Chip selection " is performed; when set at the high leve!, shitt clock
i ' input {CLK) and strobe input (STB) are inhibited.
OSCIN Oscillati . | These pins are connected to oscillation LC. The
OSCouT scillation pins ‘ oscillator starts oscillation at the HSYNC leading edge.
1
. | . . o
: e . ! Use to input horizontal synchronization signals. Whe
HSYNC . Horizonta! synchronization signal input - .e. o npu rizo . y‘ ront on signals n
i . Itis at the low level, oscillation stops.
VSYNC | Vertica! synchronization signal input ' Use to input vertical synchronization signal
: . This pin generates character signal. The signal is active
* h ¢
Vo * Character signal output ! when high.
. _ This pin generates & back ground signa! for cutting
\Y% Back I ) . . ”
BLK ack ground signal output video signals. The signal is active when high.
: These pins generate the address information of the
i : character currently being displayed. The address in-
HAO . Horizontal address output tormation (HAQ, VAO) is output as follows according
VAO Vertical address output . to the address where the character currently displayec.
: HAO: L {columns 1-4}, H {columns 5 and 61}
VAO: L (line 1), H {line 2)
TESTIN : Test terminals Normall t TESTINtO V d TEST
TESTOUT orma (chonnec IN to Vss and open ouUT-
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Display format
The number of characters dispiayed is 12 (2 lines x 6 columns} as shown in the following figure. There is a

one-dot space between characters and 3 two-dot space between lines.

A2A1Aqfi

Ash3 000001010} 01111001{ 10 1| ColumnAddress

00

Line Address

Character format
A character is displayed in the & x 7 dot matrix format.
The smoothing function for smoothing connection between dots makes the displayed characters easy to see.

— F1/2 dot
l'— i1 dot
_i
| | 011l h
|| LF
In
a F
[ ]
L]
L L1 L L 1]
Without smoothing function With smoothing function

(uPD6104C-001)
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Type of Characters
cdcaczc‘COi 00 01 10 11
1 h O [ Bligllh
=
-— — -—
- L ] O
000 ] [ | L rlL—l
[1F 1Ty H
L1 11 h 11
[ P — TThii ‘ a ¥
001 il [T hii F
l H i 4
- ul I | = |
f 3y I1TF: T1iF.: 7
g 1T hoifd 1 ; o !i 11h
{ 1 fd W S = - ]
‘ N r*mf m! L SR .
01OIJI]L-J [ 1 ! . I 11 l
'h o] a r—'_ __':
IEEERHEEREE
11 h! __!l
P Hi
o1 | Nisunnn] I3
- 0 QO |

In addition to the above characters, a blank code (C4C3C2C1Cp=11110) and a display off code {C4C3C2C1Co
=11111) are provided as display character data.

Example of Display

14 [ r_ll 1L1 0 = ] |J4,
H a0 r — O O0Th
l - n [—‘ i L
|
- - H D - -
= ] ] T T
| [ o 1] [ g 11l he |
1 SHEN S
Blank code ' t : : ‘ : l B B
or Discizy : - - L D:D [ — Jl
OFF code i - - ‘ - — —
' N 5 I
| L1 TTF | HTITE
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Command format
A control command is input in the 8-bit serial format.
Character data, display address, display location character size, and background can be controlied with coritro!

commands.
Command Specification
D7 Dg Ds D4 D3 D2 D1 Do : FUNCTION
0] 0 0 C4 C3 C Ci Cp Charagter Data
0- © 1 Ay Az A2 A7 Ap Display Address Data
0 1 0 V4 Vz V2 Vi Vp Vertical Location Address
0 1 1 Hs H3 Hz H1 Hp Horizontal Location Address
1 0 1 S4 S3 X X X | Character Size Specification
1 1 0 0 0 X X X Display off (Test Mode Reset)
1 1 0 0 1 X X X Display on
1 1 0 1 0 X X X | Without Back Ground
1 1 0 1 1 X X X With Back Ground
1 1 1 0 0 X X X Black Square Back Ground
1 1 1 0 1 X X X Black Fringe Back Ground
1 0 0 1 0 X X X Test Mode Set
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AT ST - s =2

Character Data

(D7, D6. D51 = (0,0,0)

C4 C3 C2 C-Co

0 o 0 0 0 16 types

1 1 1 1 1 Display off {The display at the address having this code is set off.)

| “Blank (For black square background display, only characters are set
: off and the background is displayed.)

Display Address Data

{D7,D6.D5) = 10,0, 1)

As A3 Az Aj; Ap i HEXA
o 0 0 0 -0 i 00 | 8 digits of first line
i
| H
o o o o 1 . O '\
] R
i |
o o 1 0 1 05 .
0 1 0 0 0] | 08 _ 6 digits of second line
o 1 o0 0 1} o9
! I l
i
o 1 1 0 1 . oD

Display Address Asignment

column ' . i ; - ]

A3=0 bo o1 |2 13 ta s
W i "
Az =1 8 © - A B c . D
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Display Location
Vertical Location Address

(D7,Dg,D5) = (0, 1,0)

Va V3. Va2 Vi Vo HEXA V. Location
0] 0 0 4] (4] . 0 0

0 0 0 0] 1 1 1

0 0 4] 1 0 2 2

! ! !
0 1 1 0 o . C 12
i

0 1 1 0 1 E D 13

0 1 1 1 0 ; E Il 14

0 1 1 1 1 F i 15

Horizontal Location Address

{D7,Dp,. DY =1(0,1, 1)

Hg H3 H2 Hj I;Io HEXA H. Location
0 0 0 0 o : 00 0
0 0 0 0 1 01 I 1
0 0 0 1 0 02 2
z S
0 1 1 1 1 oF l:' 15
1 0 0 0 0 10 16
! L z
1 1 1 1 0 1€ ! 30
1 1 1 1 1 ‘ 1F 31
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Data write
The character data write address can be set directly in the address counter by data address

follows. (Only 0—5, 8—D addresses can be set. )
(D7DeD5D4D3D2D1D0) = {0 0 1 C4C3C2C1Co)
After setting the address, the address is automati

set command as

ically incremented by writing & display character data

command as follows:
(DyDgD5D4D3D2D1D0) = {0 00 C4C3CzC1Co)

T IS S

Display character data

STB :

-

- - Address counter increment

_——————— Display cnaracier data write

Address counter AgA3A2A1A0
(—-0——1——2—-—3——4-—-»5—»8—*9—-A—>B——C—-D:l

Character size
The character size can be specified in a character size specification command as follows:

(D7DgD5D4D3D2D1Dg) = (1 0 1 S4S3xxx )

Code ¢ Character size (dots)
S4 S3 |  Vertical | Horizontal
0 0 | 14H(@2H) 5 tdot (tdot)
0 1 | 28BH(4H) 10 tdot (2tdot)
1 0 | 42H(6H) | 151tdot (3tdot)
1 1 56 H (8H) | 20 tdot (4tdot)

2

t z — LIS
dot =1 5sc (MHz) -

10

Simer

e
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Character display address

The character display starting address is decided as follows according to the values specified in display position
vertical address command )

(D7DgDsD4D3D2D1Dp) = (0 1 0 V4V3V2V1Vp) and display
position horizonta! address command

(D7DgD5D4D3D2D1Dg) = (01 1 HaH3H2HHo) :

-=-- Horizontal
{V4.V3.V2,V1.Vp!

18 H x [21V4+2° V3421 Vo+2! V1+2° V()

Synchronization Pulse

|
!
i | |
: (Ag A3 A AL Ap)
[k 2 Hz Ry Hp ¢} 1 2 ! 3 i 4 5’/ 4434272170
12 a3 : ! | |
g oo x 29 Hg427 e : L :
Nl B S o B T
295 qm 23] [ s :
2T H5 22" R+2% e - Trps e 2 A i B i1 C i D
; ; | i |
1 } .

i
i

T
Vertical Svackronization Pulse

11
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Display contro!
The entire display on/off, existence of background, black square background, and black fringe can be specified

with the following commands:

D7 D¢ Dsg Dg D3 D2 D4 Do - Function

1 1 0 - o 0 X X X Display OFF

1 1 0 0 1 X X X Display ON

1 1 0] 1 0 X X X Without Back Ground .

1 1 0 1 1 X X X With Back Ground

1 1 1 0 0 X X X Black Square Back Ground
1 1 1 0 1 X . X X s Black Fringe

The display can be set off partially with a display-set-off character data command as foliows:

(D7DgD5D4D302D1DQ! = (0 0 O C4C3C2C1Co)

{C4C3C2C1Col = (11111)

The character and background are not gdisplayed at the address where display-off data is set. To inhibit display
of a character while displaying the background in case of black square background, set blank data

{C4C3C2C1Cp) = (11110).

12

0 gy
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Back Ground

Black Fringe

1/2 dot Sdot 1/2 dot

1/2 dot
11 TT R A TT Rl T
- milmm -,
: 1 1] H1l1 70z
1 1 111 miimm 1
1/2 dot T
{ [ | 11 1 1 L1
1do1y /;
1/2 dot
1/2Tc’ol l I
L H
[ 1
Black Square (7 x 9 dot) Back Ground
1 ot —ep—f—— e 1
Ve b .
1 ' l ‘
—0 [T mun R nns
] Display OFF -
200 : = (pCord) J l -ll Ir
u r T ]
- sl e h
i L ] L [ 11 1 L1
yes rTIJL [_JJH R : 1]
u | r4 Fe 17 P [
|| [ l ) |
- oY ' H | i
N Ch_ A h n
[ | (1 F [ 1 [

Letters and numbers are indicated with the square black back ground super imposed on tne SCreer.

13
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Timing Diagram of Data input

= — T
MSB

LS8
DATA X o7 X 06 X 05 X 04 X D3 X 02 X ©1 X Po X__

M

STB
. COMMAND VALID
INTERNAL MODE (
cs . 7
K. ) |
— 1 —
) , { i
DATA X X X
. B 1 * >
-~ =D . ’
D¢ — i-l- town || - l 'S¢
CLK I ! : , : _
S i 7L ' ; | 7(
ol e '
. tocy H '
STB - H .
I 1SWH l laces
. i
INTERNAL MODE >§ COMMAND VALID
SYMBOL MIN, TYP. MAX, UNIT
tD¢ 100 ns
6D 100 ns
tewlL 350 ns
toWH 350 ns
168 200 ns
tSWH 600 ns
1cS 200 ns
tsC 100 o ns
taces 500 ns
ey 800 ns
{7 2000 : ns

14
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Application Circuit

+5V
— VG e
s 1o Ly
=) -
- lo ) b3 g S
uPD6104C-001 =21 e
1
! DATA TEST|N
to the 2 1
output poris CLK TESTouT
ofa 81ste  FSYNCR
microcomputeri al HSYNG
L CcS VSYNC "
5 from
/
[ voo HAO 1 3 TV set
OSCouT VAO
padaly 7 VSYNC |
osCjy VBLK ;
-
300 pF [5~30 c=1 L—' vss. \%

10 the character
mixing circuit
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