TOSHIBA TC90A32F

== TOSHIBA CMOS Digital Interated Circuit
Preliminary Silicon  Monolithic

TC90A32F

Digital Video Encoder

The TC90A32F converts a digital image’s Y, Cb and Cr signals,
which conform to ITU-R601/656 standards, to analog Y and C
composite signals for NTSC and PAL systems.

Features

e Encodes ITU-R 601/656 format Y/Cb/Cr digital video signal
(8-bit/16-bit) to analog video signal.

e NTSC/PAL (-B, -G, -D, -K, -I) encoder LQFP64-P-1010-0.50
e Copy protection (MACROVISION Rev. 6.1/7.01)* Weight: g (typ.)
e C(losed caption, VBID encoding

e Various types of synchronizing signal can be generated.
e Master/Slave Modes

e Built-in 10-bit DAC for CVBS, Y and C

e Y set-up 0/7.5% changeable (NTSC)

e 27-MHz system clock (can be switched between internal oscillation/outside input)
e 13.5-MHz clock output

e Internal digital sub-carrier synthesizer

e Interlaced or non-interlaced support

e Can be controlled by I2C bus.

e 64-pin QFP

e Single 3.3-V power supply

*: This device is protected by U.S. Patent Numbers 4,631,603, 4,577,216 and 4,819,098 and other intellectual
property rights.
The use of Macrovision’s copy protection technology in the device must be authorized by Macrovision and is
intended for home and other limited pay-per-view uses only, unless otherwise authorized in writing by Macrovision.
Reverse engineering or disassembly is prohibited.

000707EBA1

* TOSHIBA is continually working to improve the quality and 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 comply with the standards of safety in making a safe design for the entire system, and
to avoid situations in which a malfunction or failure of such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal
equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are
neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a malfunction or
failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this document
shall be made at the customer’s own risk.

» The products described in this document are subject to the foreign exchange and foreign trade 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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Block Diagram
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TOSHIBA TC90A32F

Pin Assignment
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Pin Names
Pin No. Name I{e] Function Notes
1 YCDI13 |
2 YCDI12 |
3 YCDI11 |
Pixel data input pins*1
4 YCDI10 |
5 YCDI9 |
6 YCDI8 |
7 DVpp — Digital power supply
8 YCDI7 |
9 YCDI6 |
Pixel data input pins*2
10 YCDI5 |
11 YCDI4 |
12 DGND — Digital GND
13 YCDI3 |
14 YCDI2 |
Pixel data input pins*2
15 YCDI1 |
16 YCDIO |
17 BF O Burst flag pulse output (synchronized with analog output)
18 FID (0] Field ID output (synchronized with analog output)
19 VSYNC o Vertical synchronization signal output
(synchronized with analog output)
Horizontal synchronization signal output
20 HSYNC o (synchronized with analog output)
21 CSYNC (0] Composite sync output (synchronized with analog output)
22 DGND — Digital GND
23 DVpp — Digital power supply
24 AVce — Analog power supply for DAC For DAC
25 Clfsc (6] Analog C-signal/fsc output (for testing) Dynamic range of analog
output is set by VReF.
26 AGND — Analog GND for DAC
Output voltage:
27 Y O Analog Y-signal output
1.5 Vp.p max
28 AV — Analog power supply for DAC
ce il il (VoD to Vpp - 1.5 V)
29 CVBSI/fsc O Analog CVBS/fsc output
30 AGND — Analog GND for DAC
31 BIAS1 — Bias pin 1 for DAC
32 VREF — Reference voltage input for DAC
33 BIAS2 — Bias pin 2 for DAC
34 IMS2 | MSB
35 IMS1 | Input mode setting pins
36 IMSO | LSB
37 DGND — Digital GND
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TOSHIBA TC90A32F
Pin No. Name I{e] Function Notes
38 TESTO4 o MSB
39 TESTO3 o
40 TESTO?2 le) Output pins for testing (Connect to digital GND.)
41 TESTO1 O
42 |TESTOO ) LSB
43 DVpp — Digital power supply
44 SDA I{e] I°C bus data *5-V withstand
45 |SCL [ I°C bus clock
46 /RESET | RESET input (L: RESET)
47 MODE I NTSC/PAL selection (L: NTSC/H: PAL)
48 TMS3 [ MSB
49 TMS2 I
Input pins for testing (Connect to digital GND.)
50 TMS1 I
51 TMSO0 [ LSB
52 DVpp — Digital power supply
53 Xl | X'tal connection/27-MHz clock input
54 X0 (6] X'tal connection
55 DGND — Digital GND
56 CK270 (6] 27-MHz clock output
57 DVpp — Digital power supply
58 CK130 0 13.5-MHz clock output
59 DGND — Digital GND
60 IFV 110 Vertical synchronous signal for I/F input/output
61 IFH I{e] Horizontal synchronous signal for I/F input/output
62 VBLNK 110 Video blanking signal for I/F input/output
63 YCDI15 I
Pixel data input pins*1

64 YCDI14 I

Note1: Pixel data input pins *1 (YCDI [15:8])

ITU-R601 8-Bit Master/Slave Modes, ITU-R656 Mode: Fixed L-input

ITU-R601 16-Bit Master/Slave Modes: 8-bit parallel input pins for Cb/Cr signals

Pixel data input pins *2 (YCDI [7:0])
ITU-R601 8-Bit Master/Slave Modes, ITU-R656 Mode: Y/Cb/Cr 8-bit serial input pins

ITU-R601 16-Bit Master/Slave Modes: 8-bit parallel input pins for Y-signal
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TOSHIBA TC90A32F

Description of Functions

1. Clock Generation Circuit

Generates various clocks for Y/Cb/Cr separation using the video-blanking signal input from VBLNK (pin
62).

2. Y/Cb/Cr Separation Circuit

Separates the ITU-R601 and 656 standard 4:2:2 digital video data input (Cb/Y/Cr/Y) from YCDI [7:0]
(pins 8~11 and 13~16) into Y, Cb and Cr.

3. Color Bar/Ramp Waveform Generation Circuit

Generates color bar and ramp waveform for testing.
Color-bar/ramp-waveform generation mode is selected using IMS [2:0] (pins 36~34).

Color Bar Generation Mode IMS [2:0] = 5 (IMS2 = 1, IMS1 = 0, IMS0 = 1)
Ramp Waveform Generation Mode IMS [2:0] = 6 IMS2 = 1, IMS1 = 1, IMS0 = 0)

Note: Set VBLNK (pin 62) to “H” in test signal genration mode.

4. YLPF Circuit

This is an LPF for the Y-signal. The cut-off frequency for this LPF is 6 MHz.
The YLPF is switched ON/OFF using IIC BUS 01H [YLPFI.

5. Y-Level Adjustment and Sync Signal Addition Circuit

The Y-level adjustment and sync signal addition circuit adds the composite sync and blanking signal
from the sync generator circuit to the level-adjusted Y.

6. CLPF Circuit

The high-frequency components of the Cb and Cr signals are cut by the CLPF.

The cut-off frequency for this LPF is switched between 1.5 MHz and 3.0 MHz using
IIC BUS 01H [CLPFS].

The CLPF is switched ON/OFF using IIC BUS 01H [CLPF].

7. C Generation and Sync Addition Circuit

After increasing the rate of the Cb and Cr signals to 27 MHz by the interpolation filter, this circuit
modulates the sub-carrier generated digitally by ROM. Hence, generation of the C signal also adds the
color burst and blanking signals.

8. Y/C Addition Circuit

Performs Y/C addition to create a composite video signal.

9. Sync Generation Circuit

Generates various sync signals, the burst flag pulse and the sync signals for the video decoder interface.

10. VBID/WSS Encode Circuit

VBID: For NTSC Mode
Insert a signal denoting a new aspect ratio and various other information into the blanking for
20H and 283H.

WSS: For PAL Mode
Insert a signal denoting a new aspect ratio and various other information into the blanking for

23H.

VBID/WSS encoding is switched ON/OFF using IIC BUS 05H [VBON].
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TOSHIBA TC90A32F

11. Closed-Caption Encoding Circuit

Adds the closed-caption data to 21H and 284H for each field. This is for NTSC Mode only.
Closed-caption encoding is switched ON/OFF using IIC BUS 05H [CCD2, CCD1].

e 0: OFF = default

e 1:encodes field Odd

e 2! encodes field Even

e 3! encodes both field Odd and Even

12. Macrovision Copy Guard Function Encoding Circuit

Generates copy protection signal corresponding to macrovision Rev 6.1/7.01 and adds the signal to the
encoded video signal.
The copy guard function can be turned ON and OFF using IIC BUS 23H [MACONI.
0 = OFF (default)
1=0N
The version can be selected using IIC BUS 22H [REV67].
0 = Ver. 7.0.1 (default)
1=Ver. 6.1

*: This device is protected by U.S.patent number 4,631,603, 4,577,216 and 4,819,098, and other intellectual
property rights. The use of Macrovision’s copy protection technology in the device must be authorized by
Macrovision and is intended for home and other limited pay-per-view uses only, unless otherwise authorized
in writing by Macrovision.

Reverse engineering or disassembly is prohibited.

13. DAC Circuit

3-channel internal 10-bit DA converter 3 channels (for Y, C and composite video output)
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TOSHIBA TC90A32F

Video I/F

The video I/F format is set using IMS[2:0] as shown in the following table.
IMS2 IMS1 IMSO Description
0 0 0 ITU-R656 Mode
0 0 1 ITU-R601 8-Bit Master Mode
0 1 0 ITU-R601 8-Bit Slave Mode
0 1 1 ITU-R601 16-Bit Master Mode
1 0 0 ITU-R601 16-Bit Slave Mode
1 0 1 100% Color Bar Generation Mode (test signal generation)
1 1 0 Ramp Wave Generation Mode (test signal generation)
1 1 1 ITU-R656 Mode

(1

(2

3

(4)

6Y)

ITU-R656 Mode

ITU-R656 standard 8-bit digital video data (Cb/Y/Cr/Y, 27-MHz) is input on YCDI[7:0] (pins 8~11
and 13~16).

The TC90A32F reads the timing reference code in the video data and controls the internal H and V
counters.

The H and V sync signals for the video decoder interface are output on IFH (pin 61) and IFV (pin
60) respectively.

8-Bit Master Mode
ITU-R601 standard 8-bit digital video data (Cb/Y/Cr/Y, 27-MHz) is input.
The H and V sync signals for the video decoder interface are output on IFH and IFV respectively.

8-Bit Slave Mode
ITU-R601 standard 8-bit digital video data (Cb/Y/Cr/Y, 27-MHz) is input.
The H and V sync signals are input on IFH and IFV respectively.

16-Bit Master Mode
An ITU-R601 standard 8-bit digital Y-signal (13.5 MHz) is input on YCDI [7:0] and 8-bit digital Cb
and Cr signals (Cb/Cr, 13.5 MHz) are input on YCDI[15:8] (pins 1~6, 63 and 64).
The H and V sync signals for the video decoder interface are output.

16-Bit Slave Mode
An ITU-R601 standard 8-bit digital Y-signal (13.5 MHz) is input on YCDI [7:0] and 8-bit digital Cb
and Cr signals (Cb/Cr, 13.5 MHz) are input on YCDI[15:8].
The H and V sync signals are input on IFH and IFV respectively.

2000-10-24 8/50



TOSHIBA

TC90A32F

NTSC/PAL

The TC90A32F is designed for both NTSC and PAL systems.
The MODE pin (pin 47) is used to switch between NTSC and PAL.

IIC BUS (00H) [NTPAL] can also be used to switch between NTSC and PAL.

0 = NTSC (default)

1=PAL
Mode . Number of Scanning Line Cycle
Mode (pin 47) Field Frequency Lines (number of clock pulses)
NTSC L 60 Hz 525 63.5 us (1716 clocks)
PAL H 50 Hz 625 64 us (1728 clocks)

Interlace/Non-Interlace

The TC90A32F is designed for both interlace and non-interlace systems. The interlace mode is determined by
IIC BUS 00H [INTER]. The number of scanning lines for non-interlace systems is shown below.

System Clock

Mode Number of Scanning Lines
NTSC 262
PAL 312

The TC90A32F incorporates an oscillator circuit for generating a stable 27-MHz clock.
Connect a 27-MHz X’tal to XI and XO.
The system clock is output on CK270 (pin 56).
Alternatively, the system clock can be directly input on XI (pin 53).

13.5 MHz

CK130

58

27 MHz

(o)

=

[8}

Ke}

[§]

ETI % I
2]

>

<2

o ¢l
< o
(SIS X
6 54 53

8

(&——> 13.5MHz
CK130

6

($)——> OPEN
CK270

OPEN

54

(system clock)

27 MHz

X
53

27 MHz internal

27 MHz external

Figure 1 TC90A32F system clock
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TOSHIBA TC90A32F

Video Decoder Interface

The TC90A32F supports both Master and Slave Modes when interfacing with the video decoder.
Master and Slave Modes are selected using IMS[2:0] (pins 34~36).

Pin No. Pin Name 110 Description

Master Mode: Horizontal sync output

0 At start of line, outputs low level for 128 clock pulses synchronized with rising edge of

CK270(1).
61 IFH

Slave Mode: Horizontal sync input

At start of line, input low level for at least 8 clock pulses. Sampled on rising edge of
CK270(l)

Master Mode: Vertical sync output

0 At start of field, outputs low level for 3 lines (NTSC) or 2.5 lines (PAL) synchronized with
60 IV rising edge of CK270(l).

Slave Mode: Vertical sync input

At start of field, input low level for at least 16 clock pulses. Sampled on rising edge of
CK270(l)

Video blanking signal output

0 This internal signal is generated when video decoder does not output blanking signal for

valid pixel data input period.
62 VBLNK

Video blanking signal input

Input High signal for valid pixel data input period and Low signal for blanking period.
Sampled on rising edge of CK270(l)

8-bit pixel data bus.
811, YCDI[7:0

13~16 [7:0] Input multiplexed video data in sequence Cb/Y/Cr/Y according to ITU-R601 and 656
format. (In 16-Bit Mode: Input 8-Bit Y data.)

1~6 In 16-Bit Mode: input Cb/Cr data.
63. 64 YCDI[15:8]
’ In 8-Bit Mode: set to L.

53 Xl | Input pin when 27-MHz system clock is input from external source

56 CK270 (6] 27-MHz system clock output pin when built-in oscillator circuit is used
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TOSHIBA

TC90A32F

Video I/F Connection Examples

TC90A32F
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Cb/Cr: 8

ITU-R656 Mode

Video
Decoder

TC90A32F

|
Y/Cb/Cr: 8

>

&<
<
<
<

i
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ITU-R601 8-Bit Master/Slave Modes
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YCDI[7:0]

IFH
IFV
VBLNK
CK130
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ITU-R601 16-Bit Master/Slave Modes

Figure 2 Video I/F connection examples
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TOSHIBA TC90A32F

Internal Filter Characteristics

(1) Y-signal
The device incorporates a 6-MHz cut-off low-pass filter (13.5 MHz — 27 MHz, x2 oversampling) for
the luminance signal (Y-signal).
The filter can be switched ON/OFF using IIC BUS 01H [YLPFI.

*: Y-signal pass level: 5.00 MHz = -0.8dB
6.25 MHz = -4.0dB
over 7.50 MHz = under —11.2dB

WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] *** WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] ***
[amp: dB] CONV. TIM Dec 02 1996 [amp: dB] CONV. TIM Dec 02 1996
5
0 4
-5 \\
2
-10 ™
-15 0
N\ ™
-20 \ -2 N
-25 \ 4 \\
-30
-35 6 \\
N 8
40| \\ \
—45 \ 10 \
-50 12 \
-55 \
-60 -14 \
—65| -16
-70
-18
-75
0 2M 4M 6M 8M 10M 12M 0 ™ 2M 3M 4M 5M 6M ™
(DC offset: —0.17) [freq: Hz] (DC offset: —0.17) [freq: Hz]

Figure 3 Y-signal 6M-LPF characteristics
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TOSHIBA

TC90A32F

)

WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] ***

C-signal
Alow-pass filter for C (Cb/Cr) signal (6.75 MHz~13.5 MHz: x2 oversampling) is applied.
The cut-off frequency is 1.5 MHz/3.0 MHz. This LPF is switched using IIC BUS 01H [CLPFI.
The cut-off frequency is switched between 1.5 MHz and 3.0 MHz using IIC BUS 01H [CLPFS].
@ 1.5-MHz LPF

*: C (Cb/Cr) signal pass level: 1.25 MHz = -2.5dB

2.50 MHz =-13.0dB
Over 3.75 MHz = Under —35dB

WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] ***

[amp: dB] CONV. TIM Dec 02 1996 [amp: dB] CONV. TIM Dec 02 1996
0 4
_5 —
\\ 2

-10 N
—15] N 0 ~
-20 \ -2
-25 \\ 4
-30

o \ % N
- | AN
-40 I -8 N
—45) \ _10 N
-50 \
_55 -12
60 \ "\\ 14
65 \ -16
70 \ 18
-75 B

0 1M 2M  3M M 5M 6M 0 600K 12M 1.8M 24M  3M  3.6M

(DC offset: —0.00) [freq: Hz] (DC offset: —0.00) [freq: Hz]
Figure 4-1 C (Cb/Cr) signal 1.5M-LPF characteristics
@ 3-MHz LPF

WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] ***

*: C (Cb/Cr) signal pass level: 1.25 MHz = -0.2dB

2.50 MHz =-0.9dB
Over 3.75 MHz = Under —11.5dB

WAFP for DOS/V V 1.3 *** copyright 1993, 94 by TOSHIBA [AVL] ***

[amp: dB] CONV. TIM Dec 02 1996 [amp: dB] CONV. TIM Dec 02 1996
5
C 4
-5 ‘\\\ 2
-10] AN
5 0
-15] ™
20 \ -2
-25 \ 4 \\
-30
PN -6 \
-35 l \ ‘\
-40 -8 \
45 _ N\
o ,\\ 10
-12
—55]
—60 -14 \
—65| -16
-70
-18
-75
0 1™ 2M 3M 4aM 5M 6M 0 600K  1.2M 1.8M 2.4M 3M 3.6M
(DC offset: —0.17) [freq: Hz] (DC offset: —0.17) [freq: Hz]

Figure 4-2 C (Cb/Cr) signal 3M-LPF characteristics
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TOSHIBA TC90A32F

Video I/F V-Timings

524 21

525 Fields I and II
V=1(R656) [«—F =0 (R656) V=0 (R656)
1123 |4]5]6|7]8] 10 | 19 | 20

8 | 9 |10,
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VCTR 523|524 o [ 1] 2]ia[4a]s]ie|[7]s8]of[--]1]19]2 |
IFH rUrUuu U U IR
IFV - SH ——
VBLNK —l I_l |—| |—| I_l I—
(internal) n 1oH a
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261 | 262 | Fields I and IV 284

V = 1 (R656) F = 1 (R656) V = 0 (R656)
263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 | 272 273 | . | 282 | 283

cves UUUUUrrrrey v v v
VCTR [ 260 | 261 | 262 [ 263 | 264 | 265 [ 266 | 267 | 268 [ 269 | 270 | 271 [ 272 | --- | 281 [ 282 | 283 |
IFH rrurvrvrvrurvruvrvururururururyr

VBLNK
| I | I | I le 19H N| | I | I
(internal) C -

Even fields

Figure 5-1 |/F V-timing (NTSC)
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TOSHIBA TC90A32F

621 | 622 Fields I and II V =0 (R656) | 24
J=1RESO) (R656)
623|624 625 | 1 | 2 | 3 | 4|5 |6 |7 | 8] |21]2]22
cves uurrrrrey T U r U
VCTR 623624 o [ 1 | 2 ]ia [ 4] 5|6 |7 ]88 ]9 f[to]---]2sf[2a]25]02]
(R | | | I I T rrrrururuyuUrur
IFV ! 2.5H
VBLNK —l I_l I_l |—| |—| I_l I—
(internal) n 24H ]
Odd fields
309 | 310 Fields I and IV
J=TREO) | 1 (R656) V =0 (R656)
311 | 312 | 313 | 314 | 315 | 316 | 317 | 318 | 319 | 320 | 321 | | 33 | 324 | 3%
cves O
VCTR [ 311|312 | 313 [ 314 | 315 | 316 [ 317 [i318 | 319 [ 320 | 321 | 322 [ 323 | --- | 335 [ 336 | 337 | 338 |
[ R | N | | N I | R A RN
IFV ‘ 2.5H_—

memay LU U
< 25H >
(internal) C 4

Even fields

Figure 5-2 |/F V-timing (PAL)
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TOSHIBA

H-Timings

CK270 (XI)

YCDI[7:0]

IFH
(internal)

VBLNK
(internal)

1716 clock pulses (NTSC)
< 1728 clock pulses (PAL) >
[ x [co718] v718 Jer71s] Y719 [ FF [ 00 T oo JEAV ] (ANC DATA) [ FF T oo T oo Jsav]ceo] vo Jco] vi] x| -+ [cor1s[yr1s Jcrr1s] y719] FF ] 00 | oo JEAV]
128 clock
pulses

8 clock pulses (NTSC) 5«32 clock pulses (NTSC)
16 clock pulses (PAL) 24 clock pulses (PAL)

<€

294 clock pulses (NTSC)

276 clock pulses (NTSC)
288 clock pulses (PAL) >l

Digital H-blanking

10 clock pulses (NTSC)
20 clock pulses (PAL)

1440 clock pulses

Active pixel data

< 324 clock pulses (PAL)
Analog H-blanking

Figure 6-1

ITU-R656 Mode H-timing
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TOSHIBA TC90A32F

ckrod) LMLy
1716 clock pulses (NTSC)
128 clock < 1728 clock pulses (PAL) >,
IFH —— pulses
(internal) < L L |
3H (NTSC)
IFV R
(internal) 2.5H (PAL)
VBLNK
(external)
< V-blanking > Active pixel data > H-blankihg —— >
YCDI[[7:
(8(-:Bit[g\/lo(ge) cbo [ Yo Jeo vt Je2a] y2 T -+ TJoon]yn1Jcm-1] ¥n cbo [ Yo Jco ] vi]
YCDI[7:0] vo [ vi T v T T w1 T W vo | v ]
?(1%-D8|E:5Mgzje) coo | co [ o2 [ - ] cont ] cm coo [ co ]
Odd fields
(A2l C O I I I I I O
1716 clock pulses (NTSC)
128 clock 1728 clock pulses (PAL) >
IFH —— pulses
(internal) < L L |
1/2H-858 clock pulses (NTSC)
oy € 864 clock pulses (PAL) > 3H (NTSC)
(internal) e 2.5H (PAL)
VBLNK
(external)
< V-blanking > Active pixel data H-blanking —————>
YCDI[7:
(8(-:Bit[Mg]de) cbo [ yo Jeo vt Je2a] vy2 [ ] TJoon]yn1Jcm1] vn coo [ vo |
YCDI[7:0] Y1 [ v | Y3 [ [ vt ] Yn YO |
YCDI[15:
(1%-8& Mg]de) coo | co [ o2 [ - ] cont [ cCm- cbo |

Even fields

Figure 6-2 Master Mode H-timing (VBLNK external)
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TOSHIBA

TC90A32F

CK270 (XI)

IFH
(internal)

IFV
(internal)

VBLNK
(internal)

YCDI[7:0]
(8-Bit Mode)

YCDI[7:0]

CK270 (XI)

IFH
(internal)

IFV
(internal)

VBLNK
(internal)

YCDI[7:0]
(8-Bit Mode)

YCDI[7:0]

YCDI[15:8]

(16-Bit Mode)

Uy uy

Uy

1716 clock pulses (NTSC)

gy uye

128 clock 1728 clock pulses (PAL)
pulses
3H (NTSC) ack
25H (PAL) ] (244 - IFHD) clock pulses (NTSC) (32 + IFHD) clock pulses (NTSC)
16H (NTSC) (264 — IFHD) clock pulses (PAL) 1440 clock pulses (24 + IFHD) clock pulses (PAL)
24H (PAL)
V-blanking Active pixel data H-blanking ———————————

cbo [ vo Jco ] vi Jea] v2] [con-1] vn-1 Jcm-1] vn

- Jeoo yo oo v1]

vo | v T v2 ] [ vo1r T [ v T v ]
coo | co ] cb2 ] - ] cont ] Cm [ ceo [ co ]
Odd fields

Uyyyuuvuyyyuyuuyuyuyuyyyuwyuyuyyyuyuyyyyugyyuyuyyuyywyyuyyuwuyu oy

1716 clock pulses (NTSC)

128 clock 1728 clock pulses (PAL)
pulses
1/2H-858 clock pulses (NTSC)
€ 864 clock pulses (PAL) > 3H (NTSC) ack
2.5H (PAL) (244 - IFHD) clock pulses (NTSC) (32 + IFHD) clock pulses (NTSC)

(16 + 1/2)H (NTSC)

(264 — IFHD) clock pulses (PAL)

1440 clock pulses

(24 + IFHD) clock pulses (PAL)

(22 + 1/2)H (PAL)

V-blanking Active pixel data H-blanking ——————>
cbo [ yo JcroJ v Je2] va] Jcon-1] vn-1 Jema] va T - - Jooo ] vo ]
vo | vi T v2 ] [ v T v ] | RO
cbo [ co ] cb2 T - [ cont ] Cma T [ coo ]

Figure

Even fields

6-3 Master Mode H-timing (VBLNK internal)

* a is the phase difference between the falling edge and the first pixel data (Cb0).

It can be adjusted using [IC BUS 00-[IFHD1,IFHDO].
(a + IFHD[1:0]) = 4xm clock pulses (m = integer)
e.g.) if a =245 clock pulses, IFHD[1:0] = 3
* 16-Bit Master Mode
IFH and IFV are output on the rising edge of CK130.
YCDI[15:0] are sampled on the rising edge of CK270 (XI).
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11 (I I Uy
Hw=8 1716 clock pulses (NTSC)
clock < 1728 clock pulses (PAL) >
IFH —_pulses |
(external) g g
IFvV —— Vw 2 16 clock pulses |
(external)
VBLNK
(external)
< V-blanking < Active pixel data H-blankihg ——
YCDI[7:
(B?Bit[Mg]de) coo [ yo Jeo [ vt Jo2a] v2 T - TJobnt[ynt1Jcm1] ¥n coo [ vo |
YCDI[7:0] vo [ vi T v T T w1 T wn o |
Pq%-DBlgszSLe) coo [ co ] o2 [ - ] cont [ cm coo |
Odd fields
11 CICA N I U Iy
Hw=28 1716 clock pulses (NTSC)
FH clock < 1728 clock pulses (PAL) >,
——_ pulses
(external) <" >) g I
1/2H-858 clock pulses (NTSC)
€ 864 clock pulses (PAL) >
IFV Vw 2 16 clock pulses
(external) <
VBLNK
(external)
< V-blanking > Active pixel data > H-blanking ——
YCD[[7:
(B?BiE[Mg]de) coo [ o Jeo ] vt Joa] v2 T - TJoontyn1 Jcm-1] vn coo [ vo |
YCDI[7:0] vo | vi T va2 T -+ T v o |
JCDIl15:8] cbo | co [ ce2 [ -] cont coo |

(16-Bit Mode)

Even fields

Figure 6-4 Slave Mode H-timing (VBLNK-external)
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TOSHIBA

SOl I U I I g A
Hw=28 1716 clock pulses (NTSC)
clock 1728 clock pulses (PAL)
IFH —— pulses
(external) —l —l
ack
IFV ————Vw 2 16 clock pulses
(external) (244 + IFHD) clock pulses (NTSC) (32 - IFHD) clock pulses (NTSC)
16H (NTSC) (264 + IFHD) clock pulses (PAL) 1440 clock pulses (24 - IFHD) clock pulses (PAL)
-
VBLNK 22H (PAL)
(internal)
V-blanking Active pixel data H-blankihng ———————— >
YCDI[7:0]
(8-Bit Mode) cbo [ vo Jco ] vt Jeva] v2 ] Jcon-1] o1 Jem-T vn - Joo ] vo ]
YCDI[7:0] vo [ vi T v2 ] [ w1 T [ v 1]
YCDI[15:8]
(16-Bit Mode) cbo | oo ] cb2 ] -~ ] cont ] Cm [ oo ]
Odd fields
SAClCL T I U I I Y A
Hw=28 1716 clock pulses (NTSC)
clock 1728 clock pulses (PAL)
IFH —— pulses
(external) —l —l
1/2H-858 clock pulses (NTSC)
864 clock pulses (PAL)
IFV oo Vw 2 16 clock pulses
(external) (244 + IFHD) clock pulses (NTSC) (32 - IFHD) clock pulses (NTSC)
(16 + 1/2)H (NTSC) (264 + IFHD) clock pulses (PAL) 1440 clock pulses (24 - IFHD) clock pulses (PAL)
VBLNK (22 + 1/2)H (PAL)
(internal)
V-blanking Active pixel data H-blanking ———————
YCDI[7:0]
(8-Bit Mode) cbo [ vo [ cro | v1 Jopa] v2 | [con-1] vn-1 Jcm-1] ¥n - Jopo ] vo ]
YCDI[7:0] vo | vi T vz ] [ vt T [ vo ]
YCDI[15:8]
(16-Bit Mode) cbo | co ] cb2 ] - ] cont ] Cm [ oo ]

Even fields

Figure 6-5 Slave Mode H-timing (VBLNK- internal)
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TOSHIBA

TC90A32F

Slave Mode Detection

8 clock pulses

|

1/2H 1/2H
(NTSC: 858 (NTSC: 858
clock pulses clock pulses
PAL: 864 clock PAL: 864 clock
8 clock pulses <> pulses) pulses) <>
IFH
| I—
IFV
Odd field Even field
DETECT DETECT

Hw 2 8 clock pulses
Vw 2 16 clock pulses

Slave Mode (VBLNK external)

<«> 8 clock pulses

L J

1/2H 1/2H
(NTSC: 858 (NTSC: 858
clock pulses clock pulses >
PAL: 864 clock ~| PAL: 864 clock !
8 clock pulses «>! pulses) i pulses) |
— | |
|
Odd field : Even field
detection detection

Hw 2 8 clock pulses
Vw 2 16 clock pulses

Slave Mode (VBLNK-internal)

Figure 7 Slave Mode detection
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TOSHIBA

TC90A32F

Sync Signals

The pulse widths of all the sync signals generated by the TC90A32F conform to either the RS-170A standard (for
NTSC) or the CCIR Rec. 624-3 standard (for PAL). The following table shows the pulse widths.

NTSC Sync Signals

. . TC90A32F TC90A32F
Signal Name Function RS-170A Standard Pulse Width Clock Pulses
HSYNC Horizontal Sync 47+0.1pus 4.70 us 127
BF Burst Flag 9 cycles 9 cycles 68
BLK Horizontal Blanking 10.9+0.2 us 10.89 us 294
EQ Equalization Pulse 23+£01pus 2.310 pus 62
SR Serration Pulse 47+0.1us 4.690 us 127
PAL Sync Signals
Signal Nam Function CCIR Rec. 624-3 TC90A32F TC90A32F
'gnal Name unctio Standard Pulse Width Clock Pulses
HSYNC Horizontal Sync 47+01us 4.70 us 127
BF Burst Flag 10 £ 1 cycle 10 cycles 61
BLK Horizontal Blanking 12+0.3 s 12.00 ps 324
EQ Equalization Pulse 235+£0.1ps 2.337 us 63
SR Serration Pulse 47+01us 4.701 ps 127
NTSC: 1716 clock pulses
PAL: 1728 clock pulses
H-blanking period Active-video period
CVBS
! NTSC: 127 clock pulses i
! PAL: 127 clock pulsds :
HSYNC | i i | I
NTSC: 1716 clock pulses
L i i PAL: 1728 clock pulses o
BF |:| [ ]
ENTSC: 68 clock pulses E
EPAL: 61 clock pulses i
INTSC: 294 clock pulses |
Analog- | I PAL: 324 clock pulses |
blanking ) : | ! I_
| NTSC: 858 clock pulses NTSC: 858 clock pulses |
i PAL: 864 clock pulses N PAL: 864 clock pulses i
EQ | i |
NTSC: 62 clock pul I I I I
(CSYNC) clock pulses

SR
(CSYNC)

NTSC: 128 clock pulses
4‘:|PAL: 128 clock pulses

PAL: 63 clock pulses

]

—

Figure 8 1H-timing
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TOSHIBA TC90A32F

NTSC/PAL V-Timing

523 | 524 | 525 Fields I and I 21 21

1|2|3|4|5|6|7|8|9||10|| ||19||20
cves UUUULTTTTTTU U 1 Weeljeco

VCTR 522523524 o | 1 |2 [isa a5 6|78 [o]---]1[19]2]2]

CSYNC U U TTrTT rvrvre v
HSYNG rurruu U U rurvrururururuery

VSYNC - 3H —

B [ e n

FID
Analog-blanking —LI_LI_LI_|< 20H ;l_LI_LI_
(SMPTE-170M) L ]

(o Uk 1o A U U U
(internal) L ]

Figure 9-1 NTSC V-timing (odd)
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TOSHIBA TC90A32F

261 | 262 Fields I and IV 284 | 285

263 | 264 | 265 | 266 | 267 | 268 | 269 | 270 | 271 [ 272 | 273 | | 282 | 283
cves UUUUUTTTTTe U 0 0 U Weeliee

VCTR | 260 | 261 | 262 [ 263 | 264 | 265 [ 266 | 267 | 268 [ 269 | 270 | 271 [ 272 | --- | 281 [ 282 | 283 | 284 |

CSYNC U UTTTrTy e v ruvue iU
HSYNG rvrurvrryrurnrryeururureeyuu

VSYNC - 3H —

B [ e n

FID
Analog-blanking —LI_LI_|< 21H ;l_LI_LI_L
(SMPTE-170M) L ]

(e Uy k 1o f U UL
(internal) L ]

Figure 9-2 NTSC V-timing (even)
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TOSHIBA TC90A32F
623 624|625 1 | 2 | 3 | a |5 |6 |7 | 8] |21]2]23
ﬂVﬂvﬂml‘u‘u‘u‘u‘ﬂﬂﬂﬂl I u'wssArf
VCTR 623|624 o [ 1 | 2 [ia [ 4] [6 |7 ]88 ]9 [10]---]2s[2a]02]2 |
csYNC U UrrTTl e v uvuvuryeuryryr
HSYNC U T rurururururururyw
BF (1) [ [ |
BF (I) | [ A |

Analog-blanking

| | | | le 26H N| | |
(ITU-R624-3) C ]
(internal) C 4

Figure 9-3 PAL V-timing (odd)
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TOSHIBA

TC90A32F

308 | 309 | 310 Fields I and IV 336
311|312 | 313 | 314 | 315 [ 316 | 317 | 318 | 319 [ 320 | 321 | | 333 | 334 | 335

cves L IV =
vorn [0 e [ae [ o [t [ ot [ o1 [ e [ 510 [ oo [ e [aee s |~ [ [ [ o7 [ ]
csYNe U v urrry et tutuuut
HSYNC rrurururuvruy || R | I | I T
VSYNC 2.5H )
BF (1) L] [ I I
BF (V) 11 [
FID

Analog-blanking

< 25H | |
(ITU-R624-3) —I_LI_LI_I" -
JuUul |1

¢ 25H >
(internal) C 4

Figure 9-4 PAL V-timing (even)
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TOSHIBA

TC90A32F

Video Signal Output Waveforms

mV
W Ye Cy G Mg R B
1301.51-1023
1240.5F 97514
130.8 IRE
1020.4} 802 (735) 743
100 IRE (+232)| 647
(562) (+328) 587
- (+306)|_497
40 IRE (*306)|_438
+112) (*328)| 341
- (£232)
305.3F 2401-¥----¥
40 IRE 7.5IRE
204 16}-¥-1224) (42)
0
NTSC composite video output waveform
mV
W Ye Cy G Mg R B
1301.5\-1023
1240.5F 97514
130.8 IRE 600
1020.4}- 802 (739)
100 IRE
(562)
40 IRE
(*+112)
305.3- 2401-%----¥
40 IRE 7.5IRE
204 16}-¥-{224) (42)
0
NTSC Y-output waveform
mV
W Ye Cy G Mg R B
1301.5\-1023
1068.7 8403
116.7 IRE
651.41 512 D +232 | £328 | £306 | +306 | +328 | +232 *Di
40 IRE
(*+112)
23411 184}-Y
0
NTSC C-output waveform
Figure 10-1 NTSC Video Signal Output Waveforms (with 7.5% set-up)
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TOSHIBA

TC90A32F

mV

1303.2
1258.6

1020.4

305.7

20.4

—1023
— 988

— 801

— 240

Cy

Mg

A

" 133.3 IRE

748)
A

100 IRE
(561)

4

40 IRE
(*112)

A
M40 IRE

v (224)

737

(£251)

633

(+355)

569

(+331)

472

(+331)

408

(+355)

304

(+251)

mV

1303.2

1020.4

305.7

20.4

1023

— 801

— 240

NTSC composite video output waveform

Cy

Mg

801

N
100 IRE
(561)

A
M40 IRE

v (224)

mV

1303.2

1104.5

652.2

200

—1023

— 867

- 512

- 157

NTSC Y-output waveform

Cy

Mg

K
126.6 IRE

I_I

+251

[ ]

40 IRE
(*112)

+355

+331

+331

+355

+251

_Di

NTSC C-output waveform

Figure 10-2 NTSC Video Signal Output Waveforms (without 7.5% set-up)
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TOSHIBA

TC90A32F

mV

1277.2
1253.4

1020

319.6

20

—1023
—1004

- 817

— 256

Cy

Mg

A

" 133.3 IRE

748)
A

100 IRE
(561)

4

40 IRE
(£120)

A
M43 IRE

v (240)

753

(£251)

649

(+355)

585

(+331)

488

(+331)

424

(+355)

320

(+251)

mV

1277.2

1020

319.6

20

1023

- 817

— 256

PAL composite video output waveform

Cy

Mg

817

N
100 IRE
(561)

A
M43 IRE

v (240)

mV

1277.2

1082.4

639.2

196

—1023

— 867

- 512

- 157

PAL Y-output waveform

Cy

Mg

[N
126.6 IRE

I_I

+251

[ ]

43 IRE
(+120)

+355

+331

+331

+355

+251

_Bi

PAL C-output waveform

Figure 10-3 PAL Video Signal Output Waveforms
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TOSHIBA TC90A32F

IZC Bus Control Format

The bus control format of the TC90A32F conforms to the Philips I2C bus control format standard.

Data Transfer Format

S Slave address 0[A Sub-address A Data AP

T 7 bits T 8 bits T 8 bits

MSB MSB MSB

S: Start condition
P: Stop condition
A: Acknowledge

(1) Start condition and stop condition

SCL

Start conditiol Stop conditio

(2) Bit transfer

SDA / >< \

SCL

) )

SDA must not change. SDA can change.

(8)  Acknowledge

SDA ! i T
from master i

SDA

from slave

scL : TN
from master 1 N 8 9
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TOSHIBA

TC90A32F

(4) TC90A32F slave address
A6 A5 A4 A3 A2 A1 A0 R/W
0 1 0 0 1 0 0 X

Purchase of TOSHIBA I2C components conveys a license under the Philips I2C Patent Right to use these
components in an I12C system, provided that the system conforms to the I2C Standard Specification as defined by

Philips.
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TOSHIBA TC90A32F
IZC Bus Control Parameters
Sub- Register
Parameter Address Name Contents Default

IFH, IFV Phase Delay Adjustment 00 (H) |IFHD[1:0] Oto3ck 0 ck
IFH Polarity 00 IFHPO 0: Negative polarity 1: Positive polarity | Negative polarity
IFV Polarity 00 IFVPO 0: Negative polarity 1: Positive polarity | Negative polarity
VBLNK Input/Output Selection 01 VBLKIO 0: Input  1: Output Input
VBLNK Polarity 01 VBLKPO 0: Negative polarity 1: Positive polarity | Positive polarity
Sync Signal ON/OFF Selection 00 SYNDIS 0: ON 1: OFF ON
Y-Signal ON/OFF Selection 02 YDIS 0: ON 1: OFF ON
C-Signal ON/OFF Selection 02 CDIS 0: ON 1: OFF ON
Burst ON/OFF Selection 02 BURDIS 0: ON 1: OFF ON
YLPF ON/OFF Selection 01 YLPF 0: ON 1: OFF ON
CLPF ON/OFF Selection 01 CLPF 0: ON 1: OFF ON
CLPF Characteristics 04 CLPFS 0:1.5MHz 1:3.0 MHz 1.5 MHz
gélsei?:tr;slnﬂ Interpolation ON/OFF 01 CX20FF 0: OFF 1:ON ON
Composite Sync Signal Polarity Selection 03 CSPO 0: Negative polarity 1: Positive polarity | Negative polarity
Horizontal Sync Signal Polarity Selection 03 HSPO 0: Negative polarity 1: Positive polarity | Negative polarity
Vertical Sync Signal Polarity Selection 03 VSPO 0: Negative polarity 1: Positive polarity | Negative polarity
Field ID Polarity Selection 03 FIDPO 0: Negative polarity 1: Positive polarity | Negative polarity
Burst Flag Polarity Selection 02 BURPO 0: Negative polarity 1: Positive polarity | Positive polarity
fsc Gain Selection 02 fsc 0.375 Vp.p, 0.25 Vpp, 0.5 Vpp 0.375 Vpp
Set-up 01 SETUP 0: Variable 1: Fixed to 7.5% Variable
Set-up Level Setting 25 SUPD 0to 42 (0% to 7.5%) 0
Mode Selection 00 NTPAL 0: NTSC 1: PAL NTSC
Interlace/Non-Interlace Selection 00 INTER 0: Interlace  1: Non-interlace Interlace
Clfsc Output Selection 03 DAO1 0: C-signal 1: fsc C-signal
CVBS/fsc Output Selection 03 DAO2 0: CVBS 1:fsc CVBS

0: OFF
CCD Encoding ON/OFF Selection 05 CCD[2:1] 1+ Odd field ON OFF

2: Even field ON

3: Both fields ON
CCD Parity Bit 05 CCDP 0: Internal operation Internal
gé?égglor(])perahon/Dlrect Encoding 1: Direct encoding operation
VBID/WSS Encoding ON/OFF Selection 05 VBON 0: OFF 1:ON OFF
VBID Parity Bit 05 VBIDG 0: Internal operation Internal
Isrgtlaergteiltl)r(])peratlon/Dlrect Encoding 1: Direct encoding operation

0: Same data in both fields
VBID Data Encoding Field Selection 05 ODEVON 0

1: Data in two fields different
WSS Data Encoding Field Selection 28 CHFV 0: Odd field only 1: Both fields 0
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TOSHIBA TC90A32F
IZC Bus Write Registers
Address MSB LSB
(H) Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00 IFHD1 IFHDO IFHPO IFVPO INTER SYNDIS * NTPAL
01 SETUP YLPF CLPF CLPFS VBLKIO VBLKPO * *
02 * * YDIS CDIS BURDIS BURPO fsc1 fscO
03 CSPO HSPO VSPO FIDPO DAO2 DAO1 * *
04 CX20FF — * * * * * *
05 VBON CCD2 CCD1 VBIDC CCDP — — ODEVON
06 VIDA8 VIDA7 VIDAG VIDAS5 VIDA4 VIDA3 VIDA2 VIDA1
o7 VIDA14 VIDA13 VIDA12 VIDA11 VIDA10 VIDA9 * *
08 VIDA20 VIDA19 VIDA18 VIDA17 VIDA16 VIDA15 * *
09 * * * * * * * *
0A CCDP11 CCD116 CCD115 CCD114 CCD113 CCD112 CCD111 CCD110
0B CCDP12 CCD126 CCD125 CCD124 CCD123 CCD122 CCD121 CCD120
0C * * * * * * * *
oD CCDP21 CCD216 CCD215 CCD214 CCD213 CCD212 CCD211 CCD210
OE CCDP22 CCD226 CCD225 CCD224 CCD223 CCD222 CCD221 CCD220
OF * * * * * * * *
23 MACON * * * * * * *
24 — — — — — — * *
25 * * SUPD5 SUPD4 SUPD3 SUPD2 SUPD1 SUPDO
26 VIDB8 VIDB7 VIDB6 VIDB5 VIDB4 VIDB3 VIDB2 VIDB1
27 VIDB14 VIDB13 VIDB12 VIDB11 VIDB10 VIDB9 * *
28 VIDB20 VIDB19 VIDB18 VIDB17 VIDB16 VIDB15 * CHFV
29 * * * * * * * *
2A — — — — — — — —
2B * — — — — — — —
2C — — — — — — — —
2D — — — * — — — —
Note2: * indicates that the valve should be set to 0.
Note3: — indicates that bit setting is for test purposes (default value is 0).
Note4: 10H~21H are for MACROVISION data set.
I°C Bus Read Register
Bit Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name * * * * VBIDW CCD1W CCD2wW *
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TOSHIBA TC90A32F
Controls
1. Function Control
SUB 00H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name IFHD1 IFHDO IFHPO IFVPO INTER SYNDIS * NTPAL
Default 0 0 0 0 0 0 0 0

e IFHDI1:0]: IFH (H sync signal for I/F), IFV (V sync signal for I/F) delay (1 clock pulse = 27 MHz)

IFHD1 IFHDO Delay Notes
0 0 +0 clock pulses
0 1 +1 clock pulse
1 clock pulse = 27 MHz
1 0 +2 clock pulses
1 1 +3 clock pulses

e IFHPO: IFH (H sync signal for I/F) polarity selection
0: Negative polarity 1: Positive polarity

e IFVPO: IFV (V sync signal for I/F) polarity selection
0: Negative polarity 1: Positive polarity

e INTER: Interlaced or non-interlaced selection

0: Interlaced 1: Non-interlaced

e SYNDIS: Sync signal ON/OFF selection.

Applicable to Y and CVBS.
Outputs CSYNC, HSYNC, VSYNC and FID (monitor output).
0: ON 1: OFF

e NTPAL: NTSC/PAL mode selection
0: NTSC 1: PAL
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TOSHIBA TC90A32F
SUB-Address 01H (write)

Bit 7 (MSB) 6 5 4 3 2 0 (LSB)
Name SETUP YLPF CLPF CLPFS VBLKIO VBLKPO *
Default 0 0 0 0 0 1 0

e SETUP: NTSC set-up level selection
0: changeable (0 to 7.5%)
Set-up level from 0~7.5%
Set-up level is set by SUPDI5:0] (SUB 26H).
1: fixed at 7.5%
e YLPF: Y-LPF (6 M) ON/OFTF selection
0: ON 1: OFF
e CLPF: C-LPF (1.5 M/3 M) ON/OFF selection
0: ON 1: OFF
e CLPFS: C-LPF characteristic selection
0: 1.5 MHz 1: 3 MHz
e VBLKIO: VBLNK (video blanking signal for I/F) input/output selection
0: Input 1: OQutput
e VBLKPO: VBLNK (video blanking signal for I/F) polarity selection
(polarity of VBLNK for active pixel data input)
0: Negative polarity 1: Positive polarity
*: Set to 0 when VBLNK has negative polarity, and to 1 when VBLNK has positive polarity.
Ziaxt:ll >< Active pixel data period
VBLNK P Data is active when VBLNK = L.
g~ Negative
Blanking
VBLNK i€ - - Positive
Data is active when VBLNK = H.
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Sub-Address 02H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name * * YDIS CDIS BURDIS BURPO fsc1 fscO
Default 0 0 0 0 0 1 0 0

YDIS: Turns Y-signal output ON/OFF.

Selecting OFF (YDIS = 1) invalidates all Y-signal inputs and outputs at pedestal level.
Note that all sync signals are output. Applies to Y-signal and composite video signals.
0: ON 1: OFF

CDIS: Turns C-signal output ON/OFF.
Selecting OFF (CDIS = 1) invalidates all Cb/Cr signal inputs and causes them to be output as gray

scales.
Note that burst signals are output. Applies to C-signal and composite video signals.
0: ON 1: OFF

BURDIS: Turns burst output ON/OFF.

The Burst flag (BF) value is output even when this bit is set to OFF.
Applies to C-signal and composite video signals.
0: ON 1: OFF

BURPO: Selects the Burst flag monitor output (BF) polarity.

0: Negative polarity 1: Positive polarity

fsc [1:0]: Selects the fsc output gain.

fsc1 fscO Gain
0 0 0.375 Vpp
0 1 0.25 Vpp
1 — 0.5 Vpp
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Sub-Address 03H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CSPO HSPO VSPO FIDPO DAO2 DAO1 * *
Default 0 0 0 0 0 0 0 0
e CSPO: Selects the composite sync monitor output (CSYNC) polarity.
0: Negative polarity 1: Positive polarity
e HSPO: Selects the horizontal sync signal monitor output (HSYNC) polarity.
0: Negative polarity 1: Positive polarity
e VSPO: Selects the vertical (sync) signal monitor output polarity.
0: Negative polarity 1: Positive polarity
e TFIDPO: FID (field identify signal monitor output) polarity selection
0: ODD =L 1:ODD=H
EVEN =H EVEN =L
e DAO2: CVBS/fsc (pin 29) output selection
0: CVBS output 1: fsc output (for testing purposes)
e DAO1: C/fsc (pin 25) output selection
0: C output 1: fsc output (for testing purposes)
Sub-Address 04H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CX20FF — * * * * * *
Default 1 0 0 0 0 0 0 0
e CX20FF: C-signal x2 interpolation ON/OFF selection (CMOD block)
0: X2 interpolation OFF 1: X2 interpolation ON
Sub-Address 25H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name * * SUPD5 SUPD4 SUPD3 SUPD2 SUPD1 SUPDO
Default 0 0 0 0 0 0 0 0

e SUPD [5:0]: Set-up level setting register
When SETUP (01HI[7]) = 0, SETUP can be set in the range 0%~7.5% (0~42).

If the value of the data is greater than or equal to 42 (i.e. 42~63), forcibly set this value to 42.
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2. CCD/VBID/WSS Encoding
Sub-Address 05H (write)
Bit 7 (MSB) 6 5 4 3 0 (LSB)
Name VBON CCD2 CCD1 VBIDC CCDP ODEVON
Default 0 0 0 0 0 0
e VBON: Turns VBID (NTSC)/WSS (PAL) encoding ON/OFF.
0: ON 1: OFF
e CCD [2:1]: Selects closed-caption encoding mode.
CCD2 CCD1 Setting
0 0 Closed-caption encoding OFF
0 1 Field 1 (21 lines) encoding ON
1 0 Field 2 (284 lines) encoding ON
1 1 Encoding for both fields ON

VBIDC: Selects internal operation or direct encoding for the CRC code (bits 14~19) in VBID (NTSC)
data or for the parity bit (bit 3) in WSS (PAL) data.
0: Internal operation (processing is carried out within the IC; the CRC code or parity bit is then
inserted into the image data.)
1: Direct encoding (the microcontroller writes the CRC code or parity bit directly to the IIC BUS
register, thus inserting it into the image data).

*: VID[20:15] of VBID (NTSC) sub-address 08H
VID4 of WSS (PAL) sub-address 06H

CCDP: Selects internal operation or direct encoding for the closed-caption parity bit.
0: Internal operation (processing is carried out within the IC; the closed-caption parity bit is then
inserted into the image data)
1: Direct encoding (the microcontroller writes the closed-caption parity bit directly to the IIC BUS
register, thus inserting it into the image data).

*: Input bit CCDP11 of sub-address OAH into character #1 of field 1.
Input bit CCDP12 of sub-address OBH into character #2 of field 1.
Input bit CCDP21 of sub-address ODH into character #1 of field 2.
Input bit CCDP22 of sub-address OEH into character #2 of field 2.

ODEVON: Selects the encoding method for the VBID/WSS data.

NTSC Mode (VBID):

0: The same data is encoded in both fields. 1: Data encoded in the two fields is different.
PAL Mode (WSS):

Determined in combination with CHFV (sub-address 28H).

If CHFV =1:

0: The same data is encoded in both fields. 1: Data encoded in the two fields is different.
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SUB-Address 06 to 08H (write)

e NTSC-VBID data-setting registers (VBID data is added to lines 20H and 283H. (> is used for
CGMS-A))

In NTSC Mode, the same data is added to both the odd and even fields. In PAL mode, data is
added to the odd field only. If it is required that data be added to both fields in the future, bits
VIDB20~VIDBI1 of addresses 28H~2AH should be used.

Sub-Address 06H (write)

Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name OVIDA8 | OVIDA7 VIDAG VIDA5 VIDA4 VIDA3 VIDA2 VIDA1
Default 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 b1 b0
Sub-Address 07H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name OVIDA14 | OVIDA13 | OVIDA12 | OVIDA11 | OVIDA10 | OVIDA9 * *
Default 0 0 0 0 0 0 0 0
b13 b12 b11 b10 b9 b8
SUB-Address 08H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name OVIDA20 | OVIDA19 | OVIDA18 | OVIDA17 | OVIDA16 | OVIDA15 * *
Default 0 0 0 0 0 0 0 0
b19 b18 b17 b16 b15 b14

e VID [3:1]: WORDO-A (bits [2:0] - identification signal which varies according to video transfer method)

Name Descripton 0 1
VID1 Aspect ratio 4:3 16:9
VID2 Letterbox Normal Letterbox
VID3 Reserved — —

e VID [6:4]: WORDO-B (bits [5:3] - identification signal which varies according to video and other signals
(e.g. sound) which are transferred with video)

e VID [10:7]: WORD1 (bits [9:6] - identification signal dependent on WORDO)
OVID [8:7]: CGMS

VID7 VID8 Description
0 0 Copying OK
0 1 Not used
1 0 Copying once OK
1 1 No copying
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OVID [10:9]: APS

VID9 VID10 Description
0 0 AGC pulse OFF, Burst invert OFF
0 1 AGC pulse ON, Burst invert OFF
1 0 AGC pulse ON, Burst invert ON (2 lines at a time)
1 1 AGC pulse ON, Burst invert ON (4 lines at a time)

VID [14:11]: WORD2 (bits [13:10] - identification signal and information dependent on WORDO)

{OVID11: ASB
VID11 Description
0 Analog pre-recording package media not used
1 Analog pre-recording package media

VID [20:15]: CRC code (bits [19:14]) is effective when Direct Encode (SUB 05H — VBIDC) = 1.
OVID [20:15]: same as above

PAL-WSS Data-Setting Registers (data is added to line 23H)
Sub-Address 06H (write)

Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)

Name VIDA8 VIDA7 VIDAG VIDA5 VIDA4 VIDA3 VIDA2 VIDA1
Default 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 b1 b0

Sub-Address 07H (write)

%

Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name VIDA14 VIDA13 VIDA12 VIDA11 VIDA10 VIDA9 * *
Default 0 0 0 0 0 0 0 0

b13 b12 b11 b10 b9 b8

SUB 08H is not used.

VID [4:1]: group 1 (bits [2:0] - information relating to aspect ratio, bit 3 is odd parity bit)

VID1 VID2 VID3 VID4 Aspect Ratio Full Format/Letterbox Position
0 0 0 1 4:3 Full format —
1 0 0 0 14:9 Letterbox Center
0 1 0 0 14:9 Letterbox Top
1 1 0 1 16:9 Letterbox Center
0 0 1 0 > 16:9 Letterbox Top
1 0 1 1 14:9 Letterbox Center
0 1 1 1 14:9 Full format Center
1 1 1 0 16:9 Full format —

%

Parity bit (VID4-b3) is effective when Direct Encode (SUB 05H — VBIDC) = 1.
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VID [8:5]: Group 2 (bits [7:4] - additional information)

VID5: Film bit

VID5 Description
0 Camera Mode
1 Film Mode
VIDG6 : Color-coding bit
VID6 Description
0 Standard coding

1

Motion adaptive color plus

VID7: Helper bit

VID7

Description

0

No helper

1

Modulated helper

*: Helper signal may only be present when the aspect ratio is either 16:9 letterbox center or > 16:9

letterbox center.

VIDS: Reserved (should be set to 0.)

VID9: Subtitles within teletext selection

VIDO [11:9]: Group3 (bits [10:8] - information relating to subtitles)

VID9

Description

0

No subtitles within teletext

1

Subtitles within teletext

VID [11:10]: Subtitle mode selection

VID10 VID11 Description
0 0 No subtitles
1 0 Subtitles in active image area
0 1 Subtitles out of active image area

Reserved

e VID [14:12]: Group 4 (bits [13:11] - other)

VID12: Surround-sound bit

VID12

Description

0

No surround-sound

1

Surround-Sound Mode

VID [14:13]: Reserved (should be set to 0.)
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Sub-Addresses 26H~28H (write)
e VBID (NTSC)/WSS (PAL) Data Setting Registers

In cases where the even and odd fields are set to different values (as explained previously), the
even-numbered fields are set using the registers shown below.

Sub-Address 26H (write)

CHFV: VBID/WSS data encoding selection
Selects according to the combination with ODEVON (sub-address 05H)
0: encodes the data in the odd field.
1: when ODEVON = 0, encodes the same data in both fields.
1: when ODEVON = 0, encodes different data in each field.

Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name VIDB8 VIDB7 VIDB6 VIDB5 VIDB4 VIDB3 VIDB2 VIDB1
Default 0 0 0 0 0 0 0 0
b7 b6 b5 b4 b3 b2 b1 b0
Sub-Address 27H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name VIDB14 VIDB13 VIDB12 VIDB11 VIDB10 VIDB9 * *
Default 0 0 0 0 0 0 0 0
b13 b12 b11 b10 b9 b8
Sub-Address 28H (write)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name OVIDB20 | OVIDB19 | OVIDB18 | <OVIDB17 | OVIDB16 | OVIDB15 * CHFV
Default 0 0 0 0 0 0 0 0
b19 b18 b17 b16 b15 b14
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e (CCDP21: Closed-caption character #1 data (even 284H) odd parity bit
Effective when Direct Encode (SUB 05H - CCDP) = 1

e (CCD21 [6:0]: Closed-caption character #1 data (even 284H)

Sub-Address OEH (write)

Closed-caption character #2 data (even 284H)

TOSHIBA TC90A32F
CCD Data Setting Registers
Sub-Address 0AH (write) Closed-caption character #1 data (odd 21H)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CCDP11 CCD116 CCD115 CCD114 CCD113 CCD112 CCD111 CCD110
Default 0 0 0 0 0 0 0 0
chara#1 P1 b6 b5 b4 b3 b2 b1 b0
e CCDP11: Closed-caption character #1 data (odd 21H) odd parity bit
Effective when Direct Encode (SUB 05H — CCDP) = 1
e (CCD11 [6:0]: Closed-caption character #1 data (odd 21H)
Sub-Address 0BH (write) Closed-caption character #2 data (odd 21H)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CCDP12 CCD126 CCD125 CCD124 CCD123 CCD122 CCD121 CCD120
Default 0 0 0 0 0 0 0 0
chara#1 P2 b6 b5 b4 b3 b2 b1 b0
e CCDP12: Closed-caption character #2 data (odd 21H) odd parity bit
Effective when Direct Encode (SUB 05H - CCDP) = 1
e CCD12 [6:0]: Closed-caption character #2 data (odd 21H)
Sub-Address ODH (write) Closed-caption character #1 (even 284H)
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CCDP21 CCD216 CCD215 CCD214 CCD213 CCD212 CCD211 CCD210
Default 0 0 0 0 0 0 0 0
chara#1 p1 b6 b5 b4 b3 b2 b1 b0

Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name CCDP22 | CCD226 | CCD225 | CCD224 | CCD223 | CCD222 | CCD221 | CCD220
Default 0 0 0 0 0 0 0 0

chara#2 p2 b6 b5 b4 b3 b2 b1 b0

e (CCDP22: Closed-caption character #2 data (even 284H) odd parity bit
Effective when Direct Encode (SUB 05H - CCDP) = 1

e CCD22 [6:0]: Closed-caption character #2 data (even 284H)
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3. Copy Guard Function (MACROVISION)
Sub-Address 22H (write)
Bit 7 (MSB) 3 2 1 0 (LSB)
Name REV67 * * * *
Default 0 0 0 0 0
e REV67: MACROVISION revision selection
0: Rev. 7.01 1: Rev. 6.1
Sub-Address 23H (write)
Bit 7 (MSB) 3 2 1 0 (LSB)
Name MACON * * * *
Default 0 0 0 0 0
e MACON: Copy guard function ON/OFF
0: OFF 1: ON
Read Registers
Bit 7 (MSB) 6 5 4 3 2 1 0 (LSB)
Name * * * * VBIDW CCD1W CCD2W *

e VBIDW: VBID data can/cannot be written.

0: Data cannot be written 1: Data can be written

e CCD1W: Closed-caption data (odd 21H) can/cannot be written.

0: Data cannot be written 1: Data can be written

e CCD2W: Closed-caption data (even 284H) can/cannot be written.

0: Data cannot be written 1: Data can be written
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Absolute maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Supply voltage Vpp VgstoVgs +4.5 \%
Input voltage VIN -0.3toVpp +0.3 \%
Power dissipation Pp 1180 mw
Storage temperature Tstg -55t0 125 °C

Ta-Pp (on-board mounting)

1180

590

Power dissipation Pp (mW)

25 75 125

Ambient temperature Ta (°C)

TC90A32F
Recommended Operating Conditions
Characteristic Symbol Condition Min Typ. Max Unit
Supply voltage Vbp — 3.0 3.3 3.6 \
Input voltage VIN — 0 — Vbp \
Operating temperature Topr — -20 — 70 °C
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Electrical Characteristics
DC Characteristics (Vpp = 3.0 V~3.6 V, V|N = 0 V~Vpp, Ta =-20°C~75°C, Vgs =0 V)
- Test " . .
Characteristics Symbol circuit Test condition Min Typ. Max Unit
Current dissipation IbD — — — 100 — mA
b i CMOS 2.3 — —
\I;I(l)gl]tz Izvel input ViH . . v
9 SCHMITT 265 | — -
g ; CMOS — — 1.0
\I;glvt\;Iegel input Vi - o v
9 SCHMITT — — | 065
High-level1 lIH1 — |ViIN=VDD — — 10
Low-level1 liL1 — |VIN=Vss — _ 10
Input current uA
High-level2 lIH2 — |VIN=VDD — — 10
Low-level2 liL2 — |VIN=Vss — — 10
High-level1 VoH1 — |loH=54mA 2.4 — —
Low-level1 Vo1 — |loL=5.3mA — — 0.4
Output voltage \%
High-level2 VoH2 — |lop=10.5mA 24 — —
Low-level2 VoL2 — |loL=10.5mA — — 0.4
AC Characteristics (Vpp = 3.0 V~3.6 V, V|y = 0 V~Vpp, Ta =-20°C~75°C, Vss =0 V)
- Test " . .
Characteristics Symbol circuit Test condition Min Typ. Max Unit
Operating frequency conditions foLk — — — 27 — MHz
For YCDI15~YCDIO 3
Input set-up time 1 ts1 — — — ns
For VBLNKI, IFH, IFV (slave) 2
For YCDI15~YCDIO 9
Input hold time 1 th1 — — — ns
For VBLNKI, IFH, IFV (slave) 7
CK270 output load = 30 pF, 14
for YCDI15~YCDIO (*1)
Input set-up time 2 ts2 — | cK270 output load = 30 pF, — — ns
for VBLNKI, IFH, IFV (slave) 14
(*2)
*1)| -1
Input hold time 2 th2 — — — ns
(*2)] -3
CK130 output load = 30 pF, 20
for YCDI15~YCDIO (*3)
Input set-up time 3 ts3 — | CK130 output load = 30 pF, — — ns
for VBLNKI, IFH, IFV (slave) 20
(*4)
(*3) 0
Input hold time 3 th3 — — — ns
(x4)| -3
Output propagation delay time 1 tpd1 HAE &R CL3=30pF 8 — 23 ns
Output propagation delay time 2 tpd2 — |HAEVER CL3=30pF 5 — 16 ns
Output propagation delay time 3 tpd3 HAHE &R C3=30pF 6 — 22 ns
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*Input Set-up/Hold Time 1

CK271
(external clock input)

YCD15~YCDO,
VBLNKI, IFH, IFV (SLAVE)

*Input Set-up/Hold Time 2

CK270
(external clock output)

YCDI15~YCDIO,
VBLNKI, IFH, IFV (SLAVE)

*Input Set-up/Hold Time 3

CK130
(13.5-MHz clock output)

YCDI15~YCDIO,
VBLNKI, IFH, IFV (SLAVE)

_\_/

ts1

_\_/

ts2

-/

ts3

A

Y
A
}

*Qutput Propagation Delay Time 1

CK271
(external clock input)

Output pin 1

*Qutput Propagation Delay Time 2

CK270
(external clock output)

Output pin 1

_\_/

_><___

*Qutput Propagation Delay Time 3

CK130
(13.5-MHz clock output)

Output pin 1

-/

_><___
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DAC Characteristics (Vpp = 3.0~3.6 V, V|y = 0 V~Vpp, Ta=-20~75°C, Vgg =0 V)

Characteristics Symbol c-irr‘ca:ztit Test condition Min Typ. Max Unit
Resolution — — — — — 10 Bits
Integral linear error ILE — — — 1 — LSB
Differential linear error DLE — — — 1 — LSB
Output dynamic range VReg — |VrRep=VpD-15V  (Noteb)] — 1.5 — Vp-p
Current dissipation IbD — — — 10 — mA

Note5: Please ensure that neither of the following conditions arise:
VREF (pin 32) is the reference voltage for the DAC.
(1) VREr <AVpp-1.60V or AVpp — VRer > 1.60 V
(2) Output dynamic range > 1.60 V
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Application Circuit

* EBRBAREO ST RESET #MIFTTFELN.

|

—0O MONITOR OUT
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33V
"
-
100 puH
»
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2ofoB e Rg222 ¢
= = 4 wowowowow a o
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I 49] TMS2 VREF
50| TMS1 BIAS1
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% T 63 x AVce
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i 55 DGND AGND
56] CK270 Clisc
CE7 c7§j
% bvoo TCQ0A32F AVee
% T (58] CK130 DVop
it 59 DGND DGND
60] IFV CSYNC
61] IFH HSYNC
62] VBLNK VSYNC
63] YcDI15 FID
64] YCDI14 BF
™o N — O
T T T D 2oL @A
ODDDDDDDDDDDZDDDD
O0OO0OO0O0O0O>00000O0OO0O0OO0O
SE>>XS>ra>rss>axy s>
0060660000CVEETED]
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-
CE1
ez 2I25-28383688333038
Q9 e ¥oac-o
555 gggggg>—>—>—>—>—>—>—>—>—>—
zze

MPEG2/MPEG1
Decoder
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Package Dimensions

LQFP64-P-1010-0.50 Unit : mm

12.0£0.2
10.010.2

10.010.2
12.010.2

64

1.25TYP

Weight: g (typ.)
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