TOSHIBA TC9083N/F

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC9083N, TC9083F

1 CHIP PIP CONTROLLER FOR MULTI COLOR SYSTEM

The TC9083N and the TC9083F provide ADC, DAC and TC9083N
memory. This is a PIP controller IC correspond to MULTI
COLOR system. TC9083N and TC9083F can realize PIP
processing with only two ICs by combining TC9083N or
TC9083F to TA8795BF (PAL/NTSC/SECAM V/C/D IC) or
TA8779F (NTSC V/C/D IC).

FEATURES SDIP42-P-600-1.78

e Including 129Kbit DRAM, 6bit ADCx 1, 6bit DACx3, TCO083F

clamp circuit, Multiplexer and controller.
® Corresponding to Multi Color System.

® Sub-picture size are 1/9 and 1/16 (1/16 mode is
available in case that horizontal line number of sub-
picture is equal to horizontal line number of main

picture.) QFP80-P-1420-0.80A

® Frame color is selectable with Fixed 4 colors (black, red, Weight
green and cyan), other programmable 64 colors and no %2';98402_';'162206_167880A ?ggg(gg%)
frame. - o -

® Frame width can be controlled.

® Display position is 4 corners. Display position trimming
can be controlled independently on each corner.

® Including vertical compensation filter.

® Still picture mode in sub-picture.

® Fixed color display for no program channel.
® |2C Bus interface.

® 5V single power supply.

® SDIP42 or QFP80 package.

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TC9083N/F

TOSHIBA

TERMINAL CONNECTION DIAGRAM (TOP VIEW)
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TOSHIBA

TC9083N/F

TERMINAL FUNCTION
TC9083N (SDIP42 PIN)

RN | PIN NAME | 170 FUNCTION CONDITION

1 | CLMPT | [Input for Clamp Timing Normally : 5.0Vp.p

2 |VDCN | | Vertical Sync. For Sub-picture Sync. negative, Normally : 5.0Vpp

3 |HDCN | | Horizontal Sync. For Sub-picture Sync. negative, Normally : 5.0Vp.p

4 (Vgs Digital GND For Including RAM

5 |SCL I [12C Bus Clock Input

6 [SDA /0 |12C Bus Data Input

7 |VDpD Digital Vpp For Including RAM Normally : 5.0V

8 | CKCI | | Gated-OSC For Sub-picture

9 |CKCO O | Gated-OSC For Sub-picture

10 |TESTO | |Test Terminal Normally : connect with Digital Vpp
11 |TEST1 | |Test Terminal Normally : connect with Digital Vpp
12 |RESETN I | System Reset Normally : connect with Digital Vpp
13 |VDPN | [Vertical Sync. For Main-picture Sync. negative, Normally : 5.0Vp.p
14 |HDPN | [Horizontal Sync. For Main-picture Sync. negative, Normally : 5.0Vp.p
15 | TESIOO /0O | Test Terminal Normally : connect with Digital GND
16 |TESIO1 /0O | Test Terminal Normally : connect with Digital GND
17 |TESIO2 /0 | Test Terminal Normally : connect with Digital GND
18 |TESIO3 /0O | Test Terminal Normally : connect with Digital GND
19 | TESIO4 /0 | Test Terminal Normally : connect with Digital GND
20 [TESIO5 /0 | Test Terminal Normally : connect with Digital GND
21 |Vsg Digital GND For Internal Logic

22 | CKPI | | Gated-OSC For Main-picture

23 |CKPO O | Gated-OSC For Main-picture

24 |\VpD Digital Vpp For Internal Logic Normally : 5.0V

25 | DCPI | | External Delay Input For Clamp

26 |DCPO O |External Delay Output For Clamp

27 (VpD Digital Vpp For Including RAM-Plate |Normally : 5.0V

28 |Vss Analog GND For ADC

29 |YI | [Analog Luminance Signal Input Normally : 1.0Vp.p

30 |RI I | Analog R-Y Signal Input Normally : 1.0Vpp

31 |BI I | Analog B-Y Signal Input Normally : 1.0Vpp

32 | ADBIAS I |Bias For Including ADC

33 |CLMP I [Clamp Control

34 |VREFH | |Reference Voltage For A/D Normally : 5.0V

35 (Vpp Analog Vpp For ADC, DAC Normally : 5.0V

36 |VREFL | [Reference Voltage For DAC Normally : 3.0V

37 |DABIAS | |Bias For Including DAC
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TOSHIBA

TC9083N/F

R | PIN NAME | 1/0 FUNCTION CONDITION

38 |YO O |Analog Y Signal Output Normally : 2.0Vpp

39 |RO O [Analog R-Y Signal Output Normally : 2.0Vpp

40 |BO O [Analog B-Y Signal Output Normally : 2.0Vpp

41 |Vss Analog GND For DAC

42 |YS O [Main, Sub-picture Switching Timing Sync. positive, Normally : 5.0Vp

TC9083F (QFP80 PIN)

A [ PIN NAME | 170 FUNCTION CONDITION

1 |SCL I |12C Bus Clock Input

2 |NC —

3 |SDA /0 [12C Bus Data Input

4 |NC —

5 (VDD Digital Vpp For Including RAM Normally : 5.0V

6 |NC —

7 | CKCI | |Gated OSC For Sub-picture

8 [NC —

9 [CKCO O |Gated OSC For Sub-picture

10 [NC —

11 |TESTO | |Test Terminal Normally : connect with Digital Vpp
12 |NC —

13 |TEST1 | [Test Terminal Normally : connect with Digital Vpp
14 |RESETN | |System Reset Normally : connect with Digital Vpp
15 [NC —

16 |VDPN I | Vertical Sync. For Main-picture Sync. negative Normally : 5.0Vp.p

17 [NC —

18 |HDPN I | Horizontal Sync. For Main-picture Sync. negative Normally : 5.0Vp.p

19 [NC —

20 |TESIOO /0O | Test Terminal Normally : connect with Digital GND
21 [NC —

22 |TESIO1 /0O | Test Terminal Normally : connect with Digital GND
23 |NC —

24 | TESIO2 /0 |Test Terminal Normally : connect with Digital GND
25 |TESIO3 /0O | Test Terminal Normally : connect with Digital GND
26 |NC —

27 |TESIOA4 /0 [Test Terminal Normally : connect with Digital GND
28 |NC —

1997-11-05 5/25




TOSHIBA

TC9083N/F

R | PIN NAME | 1/0 FUNCTION CONDITION
29 |TESIO5 /0 | Test Terminal Normally : connect with Digital GND
30 |NC —

31 |Vss Digital GND For Internal Logic

32 |NC —

33 |NC —

34 | CKPI I |Gated OSC For Main-picture

35 |NC —

36 |CKPO O |Gated OSC For Main-picture

37 |NC —

38 |VpD Digital Vpp For Internal Logic Normally : 5.0V
39 |NC —

40 |DCPI | |External Delay Input For Clamp

41 |DCPO O |External Delay Output For Clamp

42 [NC —

43 |VpD Digital Vpp For Including RAM-Plate [Normally : 5.0V
44 [NC —

45 |Vsg Analog GND For ADC

46 [NC —

47 |YI I |Analog Luminance Signal Input Normally : 1.0Vpp
48 [NC —

49 |RI I |Analog R-Y Signal Input Normally : 1.0Vpp
50 |NC —

51 |BI I |Analog B-Y Signal Input Normally : 1.0Vp.p
52 | ADBIAS I |Bias For including ADC

53 |NC —

54 | CLMP I [Clamp control

55 |NC —

56 |VREFH I |Reference Voltage For A/D Normally : 5.0V
57 |NC —

58 |VpD Analog Vpp For ADC, DAC Normally : 5.0V
59 |NC —

60 | VREFL I |Reference Voltage For DAC Normally : 3.0V
61 |NC —

62 |DABIAS | [Bias For including DAC

63 |NC —

1997-11-05 6/25




TOSHIBA TC9083N/F
R | PIN NAME | 1/0 FUNCTION CONDITION
64 |YO O |Analog Y Signal Output Normally : 2.0Vpp
65 |RO O |Analog R-Y Signal Output Normally : 2.0Vpp
66 |NC —
67 |BO O [Analog B-Y Signal Output Normally : 2.0Vpp
68 |NC —
69 |Vss Analog GND For DAC
70 |NC —
71 |YS O |Main, Sub-picture Switching Timing Sync. positive Normally : 5.0Vpp
72 |NC —
73 |NC —
74 | CLMPT I |Input for Clamp timing
75 |NC —
76 |VDCN I |Vertical Sync. For Sub-picture Normally : 5.0Vpp
77 |NC —
78 [HDCN I | Horizontal Sync. For Sub-picture Normally : 5.0Vpp
79 [NC —
80 |Vss Digital GND For Including RAM
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TOSHIBA TC9083N/F

FUNCTION SUMMARY
1. Clamp timing

The clamp pulse showed in <Timing fig.1> is generated by inputting composite sync. (negative)
or horizontal sync. (negative) to CLMPT terminal (ref. <Circuit fig.1>).

The CLMPT terminal can input clamp pulse from external circuit directly.

In this case, CLMPS of I2C bus register (sub-address 10H 3rd data, select clamp circuit) set 1, DCPI
terminal is pulled down to GND level and DCPO terminal is open.

Y, R-Y and B-Y signal, which are outputted from sub-picture demodulator IC, are clamped to
match dynamic range of ADC. Clamp level of each signal are

Y ooV
R-Y : 0.5V
B-Y : 0.5V

<Circuit fig.1>

HDCN (57

cmpt( >7:£>°—

CLAMPS =1

O

DCPO 00— Clamp pulse
RC time constant f CLAMPS =0
1.5us
H DCPI/.\

1]

N/

<Timing fig.1>

HDCN |
CLMPT | |

V/C/D Yout _| | picture data

Clamp pulse

1.5us
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TOSHIBA TC9083N/F

2. Multiplex circuit
After clamp circuit, Y, R-Y and B-Y are multiplexed to change to time division video signal.
(Y)=(R- Y)—>(Y)—>(B-Y)—=>(Y)—>(R- Y)—>(Y)—>(B-Y)
Multiplex is effected above order.

3. AD converter

WVp-p analog multiplexed video signal is converted to 6bit digital multiplexed video signal.
Sampling frequency are

when 1/9 size ............ 6.0MHz
when 1/16 size .......... 4. 5MHz

4. Vertical compensation filter

Vertical compensation filter improves vertical resolution with compensating each line data by
using 2Kbit SRAM when horizontal line data is thinned out to match sub-picture size 1/9, 1/16.
Difference vertical line number is compensated with changing coefficient of filter in 525/625
(horizontal line) Multi display mode.

SUB-PICTURE SIZE SYSTEM(R;‘gImCS’L'}';AL LINE) | AP NUMBER COEFFICIENT
5257525 3 174 1/2 1/4
6257625 3 174 1/2 1/4
179 5257625 4 1/8 3/8 3/8 1/8
6257525 3 174 1/2 1/4
16 525/525 4 1/8 3/8 3/8 1/8
6257625 4 1/8 3/8 3/8 1/8

Provided that In 525/625 mode, 2lines are took in with 1/8, 3/8, 3/8, 1/8, 3/8, 3/8, 1/8.
In 625/625 mode, 2lines are took in with 1/4, 1/2, 1/4, 1/2, 1/4.

5. Memory
129Kbit DRAM is used as sub-picture 1 field memory.
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TOSHIBA TC9083N/F

6. Sub-picture take in area

Sub-picture size 1/9 Sub-picture size 1/16
Horizontal Y = 168dot Horizontal Y = 128dot
R-Y = 42dot R-Y = 32dot
B-Y = 42dot B-Y = 32dot
Vertical (Sub-picture size 1/9) (Sub-picture size 1/9, 1/16 common)
Main /Sub 525line/625line =268H 525line /525line =228H
625line /525line =210H 625line /625line =252H

7. Explanation about take in timing
7.1. Horizontal take in area (Sub-picture size 1/9)

HDCN |_ |_|

1 1

1 1

Clock conversion address ! !
CKC (12MHz) 0 48 720

7.2. Horizontal take in area (Sub-picture size 1/16)

HDCN

Horizontal take in area I, _______ 682 X CKCrmmm == _.l

Clock conversion address
CKC (12MHz)

L
L

64 746

ol-—-

Horizontal take in area can be trimmed as follows ; (Clock conversion)
At 1/9 picture, —24, —12, +12 from preset
At 1/10 picture, —32, -16, + 16 from preset

7.3. \Vertical take in area (Sub-picture size 1/9, 1/16 common)
7.3.1. Main =525line, Sub =525line

VDCN

Vertical take in area

T
|_L

Clock conversion address
HDCN

of=-=-=-

27 255
7.3.2. Main =525line, Sub =625line (Sub-picture size 1/9)

VDCN | I | I
i
Vertical take in area i I- _________ 266H ——————~— _.l

1 1

1 1
Clock conversion address 1 !

HDCN 0 27 293
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TOSHIBA TC9083N/F

7.3.3. Main =625line, Sub =625line (Sub-picture size 1/9, 1/16 common)

VDCN

Vertical take in area

T
|*

Clock conversion address
HDCN

ob---
w

0

N

o

=

7.3.4. Main =625line, Sub =525line (Sub-picture size 1/9)

VDCN

_ _ i
Vertical take in area ! I _________ 210H - — == == —— _.l

1
Clock conversion address : !
HDCN 0 27 237
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TOSHIBA TC9083N/F

8. Sub-picture display area

Sub-picture size 1/9 Sub-picture size 1/16

Horizontal Y =160dot Horizontal Y =120dot
R-Y = 40dot R-Y = 30dot
B-Y = 40dot B-Y = 30dot

Vertical 525line =74H Vertical 525line =56H
625line =84H 625line =60H

9. Explanation about display timing

9.1. Main =525line, Sub =525line or 625line, Size=1/9
9.1.1. Horizontal sub-picture display area

HDPN I_! u

: 336 x CKP
Horizontal sub-picture 1 :' """"" ': _______
display area H : : 18.7 us
P [ i |
Clock conversion address ! i i H H
CKP (18MHz) 0 128( Left \ 464 640 { Right \ 976
( display) ( display)

9.1.2. Vertical sub-picture display area

VDPN | I I I
i -pi r-——-—------ 1
Vertical sub-picture F -—74H-—-—_-|

display area
1

!

! 1

! 1

! 1

1 1 1
32 Top 106 160 { Bottom\ 234
display display

Clock conversion address
HDPN

obl-—-F-—=--

9.2. Main =525line, Sub =525line, Size=1/16
9.2.1. Horizontal sub-picture display area

HDPN | I | I
Ve 256 x CKP
Horizontal sub-picture . [ P
display area L 1 14.2u8
: ! ! : 1
1 1
Clock conversion address H 1 1 H _ H
CKP (18MHz) 0 160 ( Left \ 416 672 ( Right \ 928
display display

9.2.2. Vertical sub-picture display area

VDPN | | | I
F========= 1
F—-—ssH-—-—_-l

Vertical sub-picture
display area

1

5 .

40 Top 96 168 { Bottom\ 224
display display

Clock conversion address
HDPN

f=) WPy

All of above data are preset value.

Display area can be trimmed as follows.

To horizontal direction, —28~127step (1step is CKP x 4)
To vertical direction, —64~63step (1step is 2H)
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9.3. Main =625line, Sub =525line or 625line, Size=1/9
9.3.1. Horizontal sub-picture display area

HDPN | I | I
H 336 x CKP
Horizontal sub-picture 1 pmTTmTTTTT T BT
display area H L L 18.7us
1 1 1 1 1
' 1 1 i I
Clock conversion address 1 ! 1 ! H
CKP (18MHz) 0 128 Left 464 640 { Right \ 976
display display

9.3.2. Vertical sub-picture display area

Vertical sub-picture
display area

Clock conversion address

LI

r========= 1
F-—84H-—-:|

VDPN | |
i
1
1
1
i
0

HDPN

display display

9.4. Main=625line, Sub =625line, Size=1/16
9.4.1. Horizontal sub-picture display area

1 1
1 1
1 1
32 ( Top ) 114 150(Bot‘com) 242

HDPN | I | I
H 256 X CKP
Vertical sub-picture | pmmTmTTTT T BT
display area ! L L 14.2us
B ; : :
Clock conversion address ! ) 1 : :
HDPN 0 160 { Left \ 416 672 { Right | 928
display display

9.4.2. Vertical sub-picture display area

display area

Clock conversion address

VDPN | I
Horizontal sub-picture E
1
i
0

LI

f========7 1
F--GOH-—-—_-l

CKP (18MHz)

40
display display

All of above data are preset value.

Display area can be trimmed as follows.

To horizontal direction, —28~127step (1step is CKP x 4)
To vertical direction, —64~63step (1step is 2H)

I

L

1 1

| 1

I 1

I L 1
Top ) 100 168 (Bottom) 228
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TOSHIBA TC9083N/F

10. ODD/EVEN field detection timing.

TC9083N and TC9083F detect ODD/EVEN field at each main and sub-picture internally. So, the
phase of HDCN and VDCN, or, HDPN and VDPN, which are inputted from external, must be
controlled. CTHM and PTHM are field detection pulse. These are made by HDCN and CKC
(12MHz), or, HDPN and CKP (18MHz). If the trailing of VDCN and VDPN, which are inputted from
external, exist during detection pulse is high, ODD field is detected. And if that trailing exist
during detection pulse is low, EVEN field is detected.

The leading of VDCD and VDPN must exist in center of detection pulse so that ODD/EVEN field
detection is stable.

The period of VDCN and VDPN must be more than 1H.

10.1. Write mode (Sub-picture) ODD/EVEN field detection

HDCN | I

1
1
e ____388xcKC -
1
CTHM I ; | 4 |
' i
ODD field 1 1
VDCN 1 |
i
: Pulse width must be more than 1H
EVEN field
VDCN I

10.2. Read mode (Main-picture) ODD/EVEN field detection
10.2.1. HDPN is “H" <1024 x CKP

HDPN | I :
[}
1
I i
1
PTHM I i I

[ty
1
1
' i
} 1
ODD field H
VDPN :
H Pulse width must be more than 1H
EVEN field I
VDPN

10.2.2. HDPN is “"H" >1024 x CKP
HDPN | | ! |
e =
PTHM I i | t |

ODD field
VDPN

Pulse width must be more than 1H.

EVEN field
VDPN

p— — = — — . —
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TOSHIBA TC9083N/F

11.

12.

13.

14.

15.

(Note) Limitation about HDCN (Sub-picture Horizontal sync. signal) width (Low period)
1. X is Low period of HDCN.

2. Y is a period start from leading edge of HDPN, and end at start point of sub-picture display.
X must be smaller than @.

® : X=Y-25(Clock cycle) (Clock : sub-picture)

HDCN -X -
oo v -
HDPN I :
:-— --Sub-picture Display Starting
1
Sub-picture Display I- ----- Display Area ---——I

Frame color setting

Frame color can be selected 4 color (black, red, green and cyan) as fixed color via 1°C BUS.
Besides this, frame color can be selected 64 colors with changing upper 2bit in the 6bit for Y, R-
Y, B-Y, which structure frame color, via 1°C BUS. Set frame color with BACKC =0, black color
change to selected color to CDATA 5-0 via I°C Bus.

Frame width control

Frame width can be controlled with changing the pulse width of main/sub switching pulse.
Control range is follows;

Horizontal 0~8dot 4dot step

Vertical 0~2line/field 1line step

Display position control
Preset position is Lower right. Besides this, display position can be set to upper right, upper left
and lower left via 1°C Bus. Display position can be trimmed with Horizontal 8bit and Vertical 7bit.
Control range is follows;

Horizontal - 128 ~ + 127 steps 4dot /step

Vertical -64~ +63 steps 1line/ step

Still picture mode

Still picture can be displayed with stopping writing to field memory for reading same picture
data.

Fixed color display for no program channel

Sub-picture is fixed color via IC Bus.

Display color can be selected 64 colors with changing upper 2bit in the 6bit for Y, R-Y, B-Y,
which structure display color, via 12C Bus. Set display color with BACK =1, black color change to
selected color to CDATA 5~0 via I°C Bus.
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TOSHIBA TC9083N/F

16. Multi color mode

Main-Picture

525Line 625Line
Sub- 525Line O @)
Picture 625Line O O

At 525line /625line or 625line/525line mode, 1 field is displayed for avoiding V dancing.

17. DA converter

This DA Converter converts 6bit sub-picture digital data to 2V analog signal. Bandwidth is
9MHz.

18. 12C Bus

I2C Bus control is provided.

Slave address 2E (H), 2F (H)

Sub-address 00 (H), 10 (H), 20 (H), 30 (H)
Sub-picture position trimming data (sub-address 20 (H)) should be sent after 20ms in NTSC mode,
or 24ms in PAL mode, sending sub-picture position data (sub-address 10 (H)).

APPLICATION CIRCUIT

1. GATED 0OSC
SUB CLOCK MAIN CLOCK
TRF1171D TRF1164D
cKeo OT —©) CKPO OT —©
3 4 4
& @t & ‘
2 5 5
Kl O—L —©) CKPI O—L —©)
1
12MHz  (DENKENSANGYO) 18MHz  (DENKENSANGYO)
2. CLAMP 3. CLAMP CONTROL 4. A/D BIAS 5. D/A BIAS
CLMP occo O—q AD BIAS O_J_ DA BIAS
§ T DCPI O—- zl
TIME CONSTANT 7
1.5us

1997-11-05
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TOSHIBA TC9083N/F

I12C BUS CONTROLLED FORMAT SUMMARY
Bus controlled fomat of TC9083N and TC9083F are based on I2C Bus Control format of Philips.

Data Transfer Format

I S | Slave address | 0 | A | Sub address | A | Data 1st | A | Data 2nd | A I Data 3rd | A | P I

T 7bit T 8bit T 8bit T 8bit T 8bit

MSB MSB MSB MSB MSB

S : Start Condition

P : Stop Condition
A : Acknowledge
(1) Start and Stop Condition (2) Bit Transfer
r--a . : N ;
on N[\ on [ X N\
1 T - ] 1 T T T T
1 [} 1 1 [} [} [} 1
1 1 1 ] [} 1 [} 1
w 3N/ N\ Sir] TN\
Start Condition Stop Condition ! 4 ! ! d
SDA cannot change. [
SDA can change.
(3) Acknowledge (4) Slave Address
r---: —_ —
o waser T\ | /- :X T etane A6 | A5 | A4 | A3 | A2 | A1 | A0 | R/W
SDA A - 0 0 1 0 1 1 1 0
I 1
from Slave i i High Im;d:nce \ /
SDA : :
Lo
from Master : : \ /1 -\‘ / 8 \ ’ 9 \
scL S

Purchase of TOSHIBA 1°C components conveys a license under the Philips I1°C Patent Rights
to use these components in an I°C system, provided that the system conforms to the 12C
Standard Specification as defined by Philips.
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TOSHIBA TC9083N/F

I2C Bus Register
TC9083F and TC9083N have write address of 00101110 (2EH).
Sub-address 00H (No program data)

Sub-address 10H

1st DATA (Preset : COH)
MSB LSB
POS1 POSO COLOR1 COLORO STILL 0 0 ON/OFF
2nd DATA (Preset : 02H)
MSB LSB
SPAL MPAL BACK 0 0 0 1 0
3rd DATA (Preset : 60H)
MSB LSB
YCDEL1 YCDELO WR1 WRO 0 0 0 CLAMPS
POS1, 0 : Sub-picture display position 4corners (Preset 11 : Right bottom corner)

00 — Left top corner, 01 —> Right top corner, 10 — Left bottom corner
11 — Right bottom corner
COLOR1,0 : Frame color (Preset 00 : Green)
00 — Green, 01 —>Cyan, 10 > Red, 11 — Variable (*)
(*) Color setting : Sub-address 20H CDATA5~0, Preset 000000 : Black

STILL . Still mode (Preset 0 : Moving picture)
0 —» Moving picture, 1 —>Still picture
ON/OFF : Sub-picture display ON/OFF (Preset 0 :  Undisplay)
0 — Undisplay, 1 — Display
SPAL : Sub-picture change 525line/625line (Preset 0 : 525line)
0 —> 525line, 1—>625line
MPAL : Main-picture change 525line/625line (Preset 0 : 525line)
0 —> 525line, 1—>625line
BACK : No program channel processing (Preset 0 :  No processing)

0 — no processing,
1 —No program channel processing (*)
(*) Color setting : Sub-address 20H CDATA5~0, Preset 000000 :Black
YCDL1, 0 : Sub-picture’s luminance Y phase control
(Preset 01 : Luminance Y color difference R-Y/B-Y same phase)
00 > Y phase is 1dot fast to R-Y/B-Y
01 — Luminance Y color difference R-Y/B-Y same phase
10 > Y phase is 1dot delay to R-Y/B-Y
11 —>Y phase is 2dot delay to R-Y/B-Y
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WR1, 0 : Write position (horizontal) (Preset 10
00 — 4dot fast to default
01 - 2dot fast to default
10 > Write from active area
11— 2dot delay to default

CLAMP : Clamp circuit (Preset 0
0 —Internal Circuit, 1— External Circuit

(Note) “0” should be put into open bit in above register
Sub-address 20H

Write from active area)

Internal Circuit)

1st DATA (Preset : 00H)
MSB LSB
H7 H6 H5 H4 H3 H2 H1 HO
2nd DATA (Preset : 00H)
MSB LSB
V6 V5 V4 V3 V2 V1 VO BACKC
3rd DATA (Preset : 00H)
MSB LSB
CDATAS CDATA4 CDATA3 CDATA2 CDATA1 CDATAOQ 0 0

H7-0 : Horizontal display adjustment ( Preset 00000000)

8bit 2's compliment data (4dot/ 1LSB)
10000000~00000000~01111111
Left Right

V6-0 : Vertical display adjustment (Preset 0000000)

7bit 2's compliment data (2Line/ 1LSB)
1000000~0000000~0111111
Bottom Top
BLACKC : Setting the resister for variable color data (Preset 0
0 — Frame color setting

1 — Display color setting for no program channel is resister

Frame color selection)

CDATA5-0 : Variable color (Preset 000000)

CDATAS5, 4 > MSB, 2ndMSB (Y  signal)
CDATA3, 2 > MSB, 2ndMSB (R -Y signal)
CDATA1, 0 > MSB, 2ndMSB  (B-Y signal)

(Note) “0” should be put into open bit in above register
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Sub-address 30H
1st DATA (Preset : 57H)
MSB LSB
9/16 YSHW6 YSHW5 YSHW4 YSHW3 YSHW2 YSHW1 YSHWO
2nd DATA (Preset : 98H)
MSB LSB
YSVW5 YSVW4 YSVW3 YSVW?2 YSVW1 YSVWO0 YSDEL1 YSDELO
3rd DATA (Preset : B2H)
MISB LSB
YSC6 YSC5 YSC4 YSC3 YSC2 YSC1 YSCO 0
9/16 : Sub-picture size select (Preset 0 1/9)
0>1/9, 1—>1/16
YSHW6-0 : YS horizontal width (Preset 1010111)
Straight binarydata
No frame —> 1010110
4dot width frame —>1010111
8dot width frame — 1011000
YSVWS5-0 : YS vertical width (Preset 100110)
Straight binarydata
No frame — 100100
1Line width frame —> 100101
2Line width frame — 100110
YSDL1, 0 : YS horizontal delay (Preset 00 No delay)
00 —> No delay 01— 0.5dot delay
10 — 1.0dot delay 01— 1.5dot delay
YSC6-0 : YS center (Preset 1011001)

Straight binarydata
1LSB — 2dot move
Recommendation

: 1011101

(Note) “0” should be put into open bit in above register

1997-11-05 20/25




TOSHIBA TC9083N/F

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vss, VDD Vgg~Vss + 6.0 Vv
Input Voltage VIN -0.3+Vgs~Vpp +0.3 \
Power Dissipation PD 800 mwW
Storage Temperature Tstg -55~125 °C

RECOMMENDED OPERATING CONDITION

CHARACTERISTIC SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT
Power Supply Voltage VpD 45 5.0 5.5 \Y
Input Voltage VIN 0 VDD \
Operating Temperature Topr -20 70 °C
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TOSHIBA TC9083N/F

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS
Condition : Vpp =4.5~5.5V, Ta= - 20~70°C, Vg =0V

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
Current Consumption IDD — — — 140 | mA
High Level CMOS v _ *9 4.0 — _ v
Input Voltage[SMTC IH *2 20 | — | —
Low Level CMOS v M — — 1.0 v
Input Voltage| SMTC IL *2 — [ = 1.0
| c |“H" Level lIIH1 — |VIN=VDD *3 -10 — 10 A
nput Curren e evel | i1 — [ViN=Vss *3 —10 | — 0| “
loH=-1TmA *4 \_/2% — | =
“HLevel | V — :
Output o on loH = -4mA  *5 VDD v
Voltage OH= -1.0| o
Y loL=1mA *6 — | = 1.0
L"Level| VoL | — [\J Zama *5 — [ — [ 10
SMT Hysteresis Voltage VH — | *2 —_ 0.6 — \Y
*1 CKCI, TESTO, 1, RESETN, CKPI, DCPI
*2 CLMPT, VDCN, HDCN, SCL, SDA, VDPN, HDPN (SDA is inputted)
*3 CKCI, TESTO, 1, RESETN, CKPI, DCPI, CSN, VDCN, HDCN, SCL, SDA, VDPN, HDPN, TESIO0~5
(SDA is inputted)
*4 SDA, TESIO0~5 (SDA is outputted) CLMPT
*5 CKCO, CKPO, DCPO, YS
*6 TESIO0~5, SDA (SDA is outputted)
AC CHARACTERISTICS
Condition : Vpp=5.0V, Ta= -20~70°C, Vg5 =0V
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Operational Frequency CKP — ™ — 18.0| — MHz
Condition CKC — | *1 — 120 —
Outout Leading Trailing Ti tr2 — | CL=30.0pF *2 — — 10.0
utpu eading lralling Iime 2 — CL=30.0pF %2 — — 10.0 ns

*1 CKPI, CKPO
*2 CKPO, CKCO, DCPO, YS
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ADC Characteristics

Condition : Vpp=5.0V, Ta= -20~70°C, Vs =0V

CHARACTERISTIC

SYMBOL

TEST
CIR-
CUIT

TEST CONDITION

MIN. | TYP. | MAX. | UNIT

Non-Linear Error

ILE

VDD =5V, VREFH =5V
f CKCl = 12MHz
(ADCK = 6MH?z)

-25| — 2.5| LSB

Differencial Non-linear Error

DLE

VDD =5V, VREFH =5V
f CKCl = 12MHz
(ADCK = 6MHz)

-3.0( — 3.0| LSB

Full SCA
Analog Input

VIFS

VDD =5V, VREFH =5V
f CKCl = 12MHz
(ADCK = 6MHz)

088 — 1.06

Voltage
Zero SCA

VIZS

Vpp =5V, VREFH =5V
f CKCl=12MHz
(ADCK = 6MHz)

0] — 0.06

DAC Characteristics

Condition : Vpp=5.0V, Ta= - 20~70°C, Vgg =0V

CHARACTERISTIC

SYMBOL

TEST
CIR-
CUIT

TEST CONDITION

MIN. [ TYP. | MAX. | UNIT

Non-Linear Error

ILE

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK = 9MHz)

-10| — 1.0| LSB

Differencial Non-linear Error

DLE

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK =9MH?z)

-1.0| — 1.0 LSB

Full SCA
Analog Input

VOFS

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK = 9MHz)

48| — 5.0

Voltage
Zero SCA

VOZSs

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK = 9MHz)

30| — 3.2

Error Between Channel

Vch

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK = 9MHz)

-0.2( — 02| V

Output Dynamic Range

VReg

VDD =5V, VREFL=3V
f CKPI = 18MHz
(DACK = 9MHz)

18| — 20| Vop
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TOSHIBA TC9083N/F

OUTLINE DRAWING
SDIP42-P-600-1.78 Unit : mm
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Weight : 4.13g (Typ.)
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TOSHIBA TC9083N/F

OUTLINE DRAWING
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