TOSHIBA TB1227BN

TENTATIVE TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB1227BN

VIDEO, CHROMA AND SYNCHRONIZING SIGNALS PROCESSING IC FOR
PAL/NTSC/SECAM SYSTEM COLOR TV

TB1227BN that is a signal processing IC for the PAL/NTSC
/SECAM color TV system integrates video, chroma and
synchronizing signal processing circuits together in a 56-
pin shrink DIP plastic package.

TB1227BN incorporates a high performance picture
quality compensation circuit in the video section, an
automatic PAL/NTSC/SECAM discrimination circuit in the
chroma section, and an automatic 50/60Hz discrimination
circuit in the synchronizing section. Besides a crystal
oscillator that internally generates 4.43MHz, 3.58MHz and
M /N-PAL clock signals for color demodulation, there is a
horizontal PLL circuit built in the IC.

The PAL/SECAM demodulation circuit which is an
adjustment-free circuit incorporates a 1H DL circuit inside SDIP56-P-600-1.78
for operating the base band signal processing system. Weight : 5.55g (Typ.)
Also, TB1227BN makes it possible to set or control various

functions through the built-in 1°C bus line.

—

i

FEATURES
Video section Synchronizing deflecting section
® Built-in trap filter ® Built-in horizontal VCO resonator
® Black expansion circuit ® Adjustment-free horizontal/vertical oscillation
® Variable DC regeneration rate by count-down circuit
® Y delay line ® Double AFC circuit
® Sharpness control by aperture control ° V_erti_cal frequency automatic discrimination
®  correction CII’Cl.JIt ) ) ]
e VSM output ® Horizontal / vertical holding adjustment
® Vertical ramp output

Chroma section ® Vertical amplitude adjustment
® Built-in 1H Delay circuit ® Vertical linearity /S-shaped curve adjustment
® PAL/SECAM base band demodulation system ® SCP (Sand Castle Pulse) output
® One crystal color demodulation circuit )

(4.43MHz, 3.58MHz, M/N-PAL) Text section
e Automatic system discrimination, ® Linear RGB input

system forced mode ® OSD RGB input
® 1H delay line also serves as comb filter in ® Cut/off-drive adjustment

NTSC demodulation ® RGB primary signal output

® Built-in band-pass filter, SECAM bell filter
® Color limiter circuit

® Fsc output
980508EBA2

@ 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.
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the third parties which may result from its use. No license is granted
1998-07-24 2/92

presented only as a guide for the apflications of our products. No responsibility is assumed by TOSHIBA

y infringements of intellectual property or other rights o
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.

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

@ The information contained herein is




TOSHIBA

TB1227BN

TERMINAL FUNCTIONS

PIN
No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

INPUT / OUTPUT
SIGNAL

SCP OUTPUT

Output terminal of Sand
Castle Pulse. (SCP)

To connect drive resistor for
SCP.

bl
Lg ]

60k§2

bl
Lg

50k 2

25k

GSkQ@

Horizontal blanking

73v Clamping pulse

4.5V

4v
0 Vertical blanking

V-AGC

Controls pin 52 to maintain a
uniform V-ramp output.
Connect a current smoothing
capacitor to this pin.

»l
Lat }

H-Vcc (9V)

Vcc for the DEF block
(deflecting system). Connect
9V (Typ.) to this pin.

Horizontal
Output

Horizontal output terminal.

5.0V

0.2v

Picture
Distortion
Correction

Corrects picture distortion in
high voltage variation. Input
AC component of high
voltage variation.

For inactivating the picture
distortion correction
function, connect 0.014F
capacitor between this pin
and GND.

i
L |

S~
=
O

225k

4.5|V

4.5V at Open

FBP Input

FBP input for generating
horizontal AFC2 detection
pulse and horizontal
blanking pulse.

The threshold of horizontal
AFC2 detection is set
H.Vcc-2Vs (V§=0.75V).
Confirming the power supply
voltage, determine the high
level of FBP.

.5V

1

1.5V
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TOSHIBA TB1227BN
PIN INPUT/OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL

®
To connect filter for i
. detecting presence of H.
. Q —
7 | Coincident Det synchronizing signal or V. OR =4
synchronizing signal. %
Vecd /l
Vpp terminal of the LOGIC
8 |Vpp (5V) block. Connect 5V (Typ.) to —
this pin.
9 [sCL SCL terminal of 1°C bus.
10 [SDA SDA terminal of I°C bus. 0
50
. Grounding terminal of
11 | Digital GND LOGIC block.
12 |B Output
13 |G Output R, G, B output terminals.
14 |R Output
15 | TEXT GND Grounding terminal of TEXT .
block.
External unicolor brightness
control terminal. Sensitivity
16 | ABCL WY
6 ¢ and start point of ABL can 6 at Open
be set through the bus.
Vcc terminal of TEXT block.
17 |RGB-V¢c (9V) Connect 9V (Typ.) to this —
pin.
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TOSHIBA TB1227BN
PIN INPUT/OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL
18 | Digital R Input Input terminals of digital R, @) OSD 3.0V

G, B signals. Input DC 18 . C> TEXT ’
19 |Digital G Input directly to these pins. 190w 50V
OSD or TEXT signal can be [?° :
20 | Digital B Input input to these pins. ” ” GND
0osD
p ) 3.0V
Selector switch of halftone/ y ¥ ¥ |< TEXT 5 0V
21 |Digital YS/YM internal RGB signal / digital O *®Q ) HT '
RGB (pins 18, 19, 20). o
GB (pins 18, 19, 20) 1 Ij 1.0V
” v
GND
@)
JL—K Analog RGB
Selector switch of internal x ¥ % iy
22 | Analog YS RGB signal or analog RGB 1k _|< )
: @K TV
(pins 23, 24, 25). x GND
”7 ”7
23 | Analog R Input Analog R, G, B input 100IRE = 0.5V o
terminals. Input signal
24 | Analog G Input through the clamping _/—I_
capacitor. Standard input 4.6V
25 [Analog B Input level : 0.5Vp.p (100 IRE). GND
26 |Color Limiter To cor.mect f||ter. fc?r —
detecting color limit.
3.58MHz
27 |FSC Output Output terminal of FSC.
Other
500mVp-p

1998-07-24 5/92




TOSHIBA TB1227BN
PIN INPUT / OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL

X ” 4.5V
Enable to change slave (Date : (1))
28 1Bit I?AC Output |address _to 8Ah by.a .
Terminal connecting V¢ with this
terminal. 2.0V
(Date : (0))
% S
” «
@)
Power output the signal
that is primary
29 VSM Output differentiated Y signal.
Terminal Enable to change output
amplifier and phase by the
Bus.
VSM
T t APC filter f T } g’ DC
0 connec ilter for
APC Fil ) 30082
30 C Filter chroma demodulation. L' c:{>_- 3.2V
x f__g "
”7 i
@
Input terminal of processed z zL_K 0.7Vp-p
Y signal. Input Y signal =1 Y22V
. . , 1k R-Y, B-Y
31 | Y2 Input through clamping capacitor. ST ey
Standard input level : ! R 1k N 20v
GND
0.7Vpp -
Vecd l
Grounding terminal of
VCXO block. Insert a
decoupling capacitor
2 |F ND L . — —
3 s¢ G between this pin and pin 38
(Fsc Vpp) at the shortest
distance from both.
@ DC
|f 2.5V
x > AC
33 |B-Y Input Input terminal of B-Y or R-Y - Y2 :2v
pu . pu ! . ; 1k I} RZY' B-Y B-Y : 650mVp_p
signal. Input signal through rS W 25v |R-Y : 510mV
34 |R-Y Input a clamping capacitor. 3| o I~ ' PP

(with input of
PAL-75% color
bar signal)
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TOSHIBA TB1227BN
PIN INPUT /OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL

DC
. 1.9v
Output terminal of AC 9
35 [R-Y Output demodulated R-Y or B-Y
. . B-Y : 650mVpp
signal. There is an LPF for
: ) e R-Y : 510mVpp
36 |B-Y Output removing carrier built in this L
i (with input of
pin. PAL-75% color
bar signal)
0.7Vp_p
Output terminal of
processed Y signal. /—I_
71Y
3 Output Standard output level : 23V
07Vp.p GND
Vpp terminal of DDS block.
Insert a decoupling
capacitor between this pin
and pin 32 (Fsc GND) at the
38 |Fsc Vpp shortest distance from both. — —
If decouping capacitor is
inserted at a distance from
the pins, it may cause
spurious deterioration.
To connect filter for
controlling black expansion il
gain of the black expansion DC
39 |Black Stretch circuit. Black expansion gain D) 1.6V
is determined by voltage of  §
this pin. )
To connect 16.2MHz crystal ®
clock for generating sub-
carrier. £
L
' owest resonance freguer\cy A15k0 K I) DC
40 | 16.2MHz X'tal (fg) of the crystal oscillation @0 ] 41V
can be varied by changing L X ey ¥ .
DC capacity. Adjust fg of
the oscillation frequency ® ®
with the board pattern. i -
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TOSHIBA TB1227BN
PIN INPUT/OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL

Vcc terminal of Y/C signal
411Y/CVee (B processing block. - -
Chroma signal input
terminal. Input negative DC
1.0Vp_p Sync composite 2.4V
42 |Ch | o, PP o
Chroma Input video signal to this pin AC : 300mVpp
through a coupling burst
capacitor.
23 |Y/c GND G.roundmg tel.'mmal of Y/C . .
signal processing block.
@
To connect filter for DC + ® “C) N
regeneration compensation. TN 3B
44 | APL Y signal after black @ T1:lf§% _K| { 2D2CV
expansion can be monitored 150 ] :
by opening this pin. X >=’ﬁ
77 N./l
: @ ‘I.OVp_p
Input terminal of Y signal.
Input negative 1.0Vpp sync [
45 | Y1 Input composite video signal to @ 129.9.9 22v
this pin through a clamping 2k QS
capacitor. = GND
7”7
T} +—@)
Fy~— \
To connect fg adjustment ® 1k9fd Y10 DC
46 |S-Demo-Adj. filter for SECAM }
. 3.2V
demodulation.
x % 2l
” 7 /77
RS @
DC Output Enable to control output DC | @ DC
47 |Terminal For V
. voltage by the bus. 2.7~6.3V
Centering
g : <
®s w
Vecd - 7 ~
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TOSHIBA

TB1227BN

PIN
No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

INPUT / OUTPUT
SIGNAL

48

AFC1 Filter

To connect filter for
horizontal AFC1
detection.

Horizontal frequency is
determined by voltage of
this pin.

®

DC
5.0V

49

Sync Output

Output terminal of
synchronizing signal
separated by sync
separator circuit.

Connect a pull-up resistor
to this pin because it is
an open-collector output

type.

50

V-Sepa.

To connect filter for
vertical synchronizing
separation.

O
T
©

5002

30042 3

DC
5.9v

51

Sync Input

Input terminal of
synchronizing separator
circuit. Input signal
through a clamping
capacitor to this pin.
Negative 1.0Vp.p sync.

36k{2

Y

1kQ
o KLy
5008 M» d

1.0Vp-p

GND

52

V-Ramp

To connect filter for
generating V-ramp
waveform.

;
AN

1.9Vp-p

1998-07-24 9/92




TOSHIBA

TB1227BN
PIN INPUT/OUTPUT
No. PIN NAME FUNCTION INTERFACE CIRCUIT SIGNAL
53 | Vertical Output Output. terminal of vertical =] _LI_LI_
ramp signal. Y W Y
D) Ll W
Input terminal of vertical NF X% sq| Loke
54 | V-NF signal. 7= T I-\/—\
177 177 177
Grounding terminal of DEF
>5 |DEF GND (deflection) block. - -
®
< <
3,
x ;CD 3000 1k DS
1360
o wf
. 56, 5V V blanking
56 |V BLK Output glutpktft terminal of V %23 _
anking ™ 2 ov
T S
”,rm”m ”,r ”m y
EXT-VBLK
1998-07-24 10/92
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TOSHIBA TB1227BN
READ-IN DATA
Slave address : 89H (Pin28-High : 8BH)
VISB LsB
7 6 5 3 2 1 0
00 | PORES | COLOR SYSTEM X'tal V-FREQ | V-STD | N-DET
01| LOCK |RGBOUT| Yq-IN | UVIN | Yp-IN H V__ |V-GUARD
BUS CONTROL FUNCTION
WRITE FUNCTION
ITEM DESCRIPTION I\(IDUFN||3E|;1ESR VARIABLE RANGE PRESET VALUE
UNI-COLOR — 8bit | — 18dB~0dB 80h MAX —5.0dB
BRIGHT — 8bit | — 1V~1V 80h OV
COLOR — 8bit |~0dB 80h - 6dB
TINT — 7bit | - 45°~45° 40h 0°
P/N KIL P/N KILLER sensitivity 1bit  |Normal/Low 00h NORMAL
control
SHARPNESS _ 6bit | —-6dB~12dB 20h +3dB
SECAM double trap .
DTrp-SW oON . OFF 1bit |ON/OFF 01h OFF
TEXT-11 dB pre-
R-Mon amplification UV 1bit Normal / Monitor 00h Normal
output
B-Mon (RPC";' 35 : Bo, Pin 36 : 1bit | Normal /Monitor 00h Normal
Y SUB CONTRAST — S5bit | - 3dB~ + 3dB 10h 0dB
RGB-CONTRAsT | X1 RGB UNI-COLOR 8bit | - 18dB~0dB 80h MAX-5.0dB
control
Yy ¥ ON/OFF 1bit |OFF/95 IRE 00h ON
WPL SW White peak limit level 1bit | 130 IRE/OFF 00h 130 IRE
BLUE BACK MODE | -uminance selector 2bit  |IRE ; OFF, 40, 50, 50 00h OFF
switch
Y-DL TIME .
Y-DL SW (28, 33, 38, 43, 48) 3bit 280~480ns after Y IN 04h 480ns
G DRIVE GAIN — 8bit | - 5dB~3dB 80h 0dB
B DRIVE GAIN — 8bit | - 5dB~3dB 80h 0dB
HORIZONTAL Horizontal position .
POSITION adjustment Sbit | -3ps~+3ps 10h 0

1998-07-24
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TOSHIBA

TB1227BN

ITEM DESCRIPTION '\élf:“’é'ff? VARIABLE RANGE PRESET VALUE
AFC MODE AFC1 detection 2bit  |dB ; AUTO, 0, —10, —10 |00h AUTO
sensitivity selector
H-CK SW HOUT generation clock | 154 |384th-vco, FSC-VCXO  |01h FSC-VCXO
selector
R CUT OFF — 8bit | —0.5~0.5V 00h -0.5V
G CUT OFF — 8bit | —0.5~0.5V 00h -0.5V
B CUT OFF — 8bit | —0.5~0.5V 00h -0.5V
B. S. OFF g'lf:k expansion ON/ 1bit | ON/OFF 00h ON
C-TRAP g\t‘vmma Trap ON/OFF |\ |ON/OFF 00h ON
Black offset SECAM
FST SwW discrimination 1bit SECAM only/All systems |00h S only
interlocking switch
C-TOF P/N TOF ON/OFF SW | 1bit |ON/OFF 00h ON
P/N GP PAL GATE position 1bit  |Standard/0.5us delay 00h Standard
CL-L SW COLOR LIMIT ON/OFF | 1bit |ON/OFF 00h ON
WBLK SW WIDE V-BLK ON/OFF 1bit |OFF/ON 00h OFF
WMUT SW )'\QFDFE Picture-MUTE ON| o 1 oFF/ON 00h OFF
S-INHBT Z‘e’ t:ftt‘esc;ci’\rM”"t to 1bit | Yes/No 00h Yes
3.58 Trap ¢ Trap-fg, force 1bit |AUTO/Forced 3.58MHz  |[00h AUTO
3.58MHz switch
F-B/W Force B/W switch 1bit AUTO /Forced B/W 00h AUTO
000 ; European system
AUTO, 001 ; 3N
APC oscillation 010 ; 4P, European
X'tal MODE frequency selector 3bit 011 ; 4P (N inhibited) 00h svstem AUTO
switch 100 ; S.American system y
AUTO, 101 ; 3N,
110 ; MP, 111 ; NP
COLOR sysTEm | Chroma system 2bit | AUTO, PAL, NTSC, SECAM |00h AUTO
selection
R-Y color difference
R-Y BLACK OFFSET |output black offset 4bit | —24~21mV STEP 3mV  |08h OmV
adjustment
B-Y color difference
B-Y BLACK OFFSET |output black offset 4bit | —24~21mV STEP 3mV  |08h OmV
adjustment
CLL LEVEL Color limit level 2bit |91, 100, 108, 116% 02h 108%
adjustment

(Note) 3N ; 3.58-NTSC, 4P ; 4.43-PAL, MP ; M-PAL, NP ; N-PAL
European system AUTO ; 4.43-PAL, 4.43-NTSC, 3.58-NTSC, SECAM
S.American system AUTO ; 3.58-NTSC, M-PAL, N-PAL

1998-07-24 13/92



TOSHIBA

TB1227BN

ITEM DESCRIPTION '\élf:“’é'ff? VARIABLE RANGE PRESET VALUE
PN CD ATT P/N color difference 2bit | +1~-2dB STEP 1dB 01h 0dB
amplitude adjustment
TOF Q TOF Q adjustment 2bit 1.0, 1.5, 2.0, 2.5 02h 2.0
TOF Fg TOF fg adjustment 2bit kHz ; 0, 500, 600, 700 02h 600kHz
VSM PHASE VSM output phase 2bit +20ns, +20ns, Ons, Ons  |02h Ons
VSM GAIN VSM output gain 2bit 0dB, 0dB, -6dB, OFF 03h OFF
C-TRAP Q Chroma trap Q control 2bit 1.0, 1.5, 2.0, 2.5 02h 2.0
. kH ' -1 = 1 Yy
C-TRAP Fg Chroma trap fg control 2bit z +580 >0, 0 02h OkHz
BLACK STRETCH Bla.ck expz.ansmn start 3bit 28~70% IRE x 0.4 05h 56% IRE
POI point setting
Direct transmission
DC TRAN RATE compensation degree 3bit 100~130% APL 00h 100%
selection
APA-CON PEAK Fq |nareness peak 2bit |kHz : 2.5, 3.1, 42, OFF  |02h 4.2kHz
frequency selection
ABL POINT ABL detection voltage 3bit ABL point ; 6.5V~5.9V 00h 6.5V
ABL GAIN ABL sensitivity 3bit Brightness ; 0~ -2V 00h 0V
HALF TONE SW Halftone gain selection 2bit -3dB, -6dB, OFF, OFF 00h -3dB
Horizontal blanking .
PHASE o ~3. : h
H BLK S end position 3bit 0~3.5us step 0.5us 00h Ous
AUTO, 60Hz
i i ! ! h AUT
V FREQ Vertical frequency 2bit Forced 60, 50, 60 00 uTo
V OUT PHASE Vertical position 3bit |0~7H STEP 1H 00h OH
adjustment
V-AMPLITUDE vertical amplitude 7bit | -50~50% 40h 0%
selection
1bit DAC 1bit DAC output 1bit LOW, HIGH 00h LOW
V CENTERING V Centering 6bit 1~4V 20h 2.5V
00 ; DSYNC
COINCIDENT Discriminator output . 01 ; DSYNCx AFC . .
MODE signal selection 2bit 10 ; Field counting 02h Field counting
11 ; VP is present.
Vertical S-curve .
V S-CORRECTION . 7bit Reverse S-curve, S-curve 40h —
correction
V-MODE Force Sync Mode 1bit  |TELETEXT/Normal 01h Normal
Selection
DRG SW Drlve.reference axis 1bit R/G 00h R
selection
V LINEARITY Vertical linearity 5bit  |(one side) 00h —
correction
ND SW Noise Det SW 1bit Normal, Low 00h Normal
i - TO/F
V-CD MD Vertical coupt down 1bit AUTO/ c->rce. 00h AUTO
mode selection synchronization
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TOSHIBA

TB1227BN

ITEM DESCRIPTION '\élf:“’é'ff? VARIABLE RANGE PRESET VALUE
DRV CNT All drive gains forced 1bit | OFF/Force centering 00h OFF
centering switch
Vertical ramp tim . . .
VAGC SP ertical ramp time 1bit |Normal/High speed 01h High speed
constant selection
MUTE MODE OFF, RGB mute, ¥ 2bit |OFF, RGB, Y, Transverse |01h RGB
mute, transverse
WIDE V-BLK START Vertlc.al pre-position 6bit — 64~ —1H STEP 1H 3Fh —1H
PH selection
BLK SW Blanking ON/OFF 1bit ON /OFF 00h ON
WIDE V-BLK STOP Vertlc.al post-position Tbit 0~128H STEP 1H 00h OH
PH selection
ND SW
Noise detection level Normal : 0.15, 0.125,
NOISE DET LEVEL Sel;ction lon lev 2bit 0.1, 0.075 02h 0.1
Low . 0.5, 0.475,
0.45, 0.425
WIDE P-MUTE Video mute pre- .
START PH position selection 6bit | -64~-1H STEP 1H 3Fh -1H
N COMB 1H addition selection 1bit OFF/ADD 00h OFF
WIDE P-MUTE Video mute post- .
STOP PH position selection 7bit 0~128H STEP 1H 00h OH
SECAM color and Q .
S-field selection in weak 1bit Weak electric field 00h ON
. control ON/OFF
electric field
SECAM color
SCD ATT difference amplitude 1bit [0/ -1dB 00h 0dB
adjustment
DEMO Fg SECAM deemphasis 1bit | 85kHz/100kHz 00h 85kHz
time constant selection
S GP SECAM gate position 1bit Standard /0.5us delay 00h Standard
selection
V-ID SW SE(.:AM V-ID ON/OFF 1bit OFF/ON 00h OFF
switch
S KIL SECAM.KILLER . 1bit NORMAL/LOW 00h NORMAL
sensitivity selection
BELL Fg Bell fg adjustment 2bit -46~92kHz STEP 46kHz |01h OkHz
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TB1227BN

READ-IN FUNCTION

NUMBER
ITEM DESCRIPTION OF BITS
PONRES 0 : POR cancel, 1 : POR ON 1bit
00 : B/W, 01 : PAL .
COLOR SYSTEM 10 : NTSC, 11 : SECAM 2bit
00 : 4.433619MHz
. 01 : 3.579545MHz .
Xtal 10 : 3.575611MHz (M-PAL) 2bit
11 : 3.582056MHz (N-PAL)
V-FREQ 0 : 50Hz, 1 : 60Hz 1bit
V-STD 0 : NON-STD, 1 : STD 1bit
N-DET 0 : Low, 1 : High 1bit
LOCK 0 : UN-LOCK, 1 : LOCK 1bit
RGBOUT, Y1-IN Self-diagnosis .
UV-IN, Y5-IN, H, V |0 : NG, 1: OK 1bit each
Detection of breaking neck .
V-GUARD 0 : Abnormal, 1 : Normal 1bit
DATA TRANSFER FORMAT VIA I12C BUS
Start and stop condition
r==——=—=-=- hl r==——=—=-=7 1

Bit transfer

Acknowledge

SDA /

I
SDA by : \ ’ /The transmitter releases the SDA line (HIGH) during the
transmitter 1 Nk o - ———— - acknowledge clock pulse.

I
I
SDA_by : \jmeiver has to pull down the SDA line
receiver ! (LOW) during the acknowledge clock pulse.
I
SCL from |
master H

Clock pulse for Acknowledge
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TOSHIBA TB1227BN

Data transmit format 1
[ S| Slave address [0 | A| Subaddress | A | Transmitdata |A [P |

b 7bit b sbit b sbit
MSB MSB MSB
S : Start Condition A : Acknowledge P : Stop Condition
Data transmit format 2
/
| S| Slave address | 0 | A | Slave address | A | Transmit data 1 | A |————\S
U
{
S\----| Sub address | A | Transmit datan | A | P |

Data receive format

| S| Slave address | 1 | A | Received data 01 | A | Received data 02 | A | P |

} 7bit } 8bit
MSB MSB

At the moment of the first acknowledge, the master transmitter becomes a master receiver and the
slave receiver becomes a slave transmitter. This acknowledge is still generated by the slave.

The STOP condition is generated by the master.

Optional data transmit format : Automatic increment mode

| S| Slave address | 0 [ A| 1 | Sub address | A |[Transmit data 1| - [Transmit datan| A | P |

b 7bit } 7bit b 8bit b 8bit
MSB MSB MSB MSB

In this transmission method, data is set on automatically incremented sub-address from the specified
sub-address.

Purchase of TOSHIBA I2C components conveys a license under the Philips 1°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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MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VeeMAX 12 Y
Permissible Loss PDMAX 2190 (Note) | mw
Power Consumption Declining 1/Qja 17.52 mW /°C
Degree
Input Terminal Voltage Vin GND -0.3~Vcc +0.3 \Y
Input Signal Voltage €in 7 Vp-p
Operating Temperature Topr -20~65 °C
Conserving Temperature Tstg -55~150 °C

(Note) In the condition that IC is actually mounted. See the diagram below.

2190

1489

Permissible Loss Po (mWw)

0 25 65

Surrounding Temperature Ta (°C)

Fig. Power consumption declining curve relative to temperature change
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TOSHIBA TB1227BN

RECOMMENDED OPERATING CONDITION

CHARACTERISTIC DESCRIPTION MIN. | TYP. | MAX. [ UNIT
Pin 3, pin 17 8.50 9.0 | 9.25
Supply Voltage Pin 8, pin 38, pin 41 475 | 50 | 525 | Y
Video Input Level 0.9 1.0 1.1
Chroma Input Level 100% white, negative sync 0.9 1.0 1.1 | Vpp
Sync Input Level 0.9 1.0 2.2
FBP Width — 11 12 13 HS
Incoming FBP Current (Note) —_ —_ —_ 1.5
H. Output Current — — 1.0 2.0 mA
RGB Output Current — — 1.0 2.0
Analog RGB Input Level — — 0.7 0.8 v
0SD RGB Input Level In TEXT input 0.7 1.0 1.3
In OSD input — 4.2 5.0
Incoming Current to Pin 49 Sync-out — 0.5 1.0 mA

(Note) The threshold of horizontal AFC2 detection is set H.V¢cc-2Vs (V§=0.75V).
Confirming the power supply voltage, determine the high level of FBP.

ELECTRICAL CHARACTERISTIC

( Unless otherwise specified, H, RGB Vcc =0V, Vpp, Fsc Vpp. )
Y/C Ve =5V, Ta=25%3°C

CURRENT CONSUMPTION

PIN No. CHARACTERISTIC SYMBOL C|TRECSJ|T MIN. | TYP. | MAX. | UNIT
3 |H.Vcc (9V) lcc — 16.0 | 19.0 | 23.5
8 Vpp (5V) lcc2 — 88 | 11.0 14.0
17 |RGB Vcc (9V) lcc3 — 250 | 315 | 39.0| mA
38 |Fsc Ve (5V) lcca — 6.8 85 | 11.0
41 |Y/C Ve (9V) Iccs — 80 | 100 | 130
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TOSHIBA TB1227BN
TERMINAL VOLTAGE
PIN No. PIN NAME SYMBOL C|TRECSJ|T MIN. | TYP. | MAX. | UNIT
16 ABCL V1e — 59 | 64 | 69 | V
18 0SD R Input Vis — — 0| 03 | V
19 0SD G Input V1g — — 0| 03 | V
20 0SD B Input Va0 — — 0| 03 | V
21 Digital Ys Vo1 — — 0| 03 | V
22 Analog Ys Va2 — — 0 0.3 \
23 Analog R Input V23 — 4.2 4.6 5.0 Vv
24 Analog G Input Vaa — 42 | 46 | 50 | Vv
25 Analog B Input V35 — 4.2 4.6 5.0 \
28 DAC Vs — 17 | 20 | 23 | Vv
31 Y5 Input V31 — 17 | 20 | 23 | Vv
33 B-Y Input V33 — 22 | 25 | 28 | V
34 R-Y Input V3a — 22 | 25 | 28 | V
35 R-Y Output V3s — 15 | 19 | 23 | Vv
36 B-Y Output V3g — 1.5 1.9 2.3 Vv
37 Y1 Output V37 — 19 | 23 | 27 | Vv
40 16.2MHz X'tal Oscillation Vao — 3.6 4.1 4.6 Vv
42 Chroma Input Var — 2.0 2.4 2.8 Vv
50 V-Sepa. Vsg — 54 | 59 | 64 | V
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AC CHARACTERISTIC
Video section

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Y Input Pedestal Clamping VYclp — | (Note) Y1 20 52 24 v
Voltage
ftr3 — 3.429 | 3.58 | 3.679
Ch T F Note) Y MH
roma frap Frequency ftra —|(Note) Y2 4203| 443 | 4633| ¢
Chroma Trap Attenuation Gtr3a —
N Y 2 2 2
_______________________________________ (3.58MHz) [“Gusf | — |t Y3 i il Al
....................................... (4.43MHz) | Gtr4 — |(Note) Yg 20/ 26] 52
(SECAM) | Gtrs — |[(Note) Y5 18 26 52
Yy Correction Point 7p — |[(Note) Yg 920 95 99| —
Yy Correction Curve ye — |[(Note) Y7 -26| -20| -1.3| dB
APL Terminal Output Zo44 — |(Note) Yg 15| 20| 25| kQ
Impedance
DC Transmission Adrmax — 0.11( 0.13 0.15
. - . (Note) Yg
Compensation Amplifier Gain [ Adrent — 0.44( 0.06 | 0.08 times
Maximum Gain of Black
Expansion Amplifier Ake — |(Note) Y19 120 15| 1.65
VBS9MX — 65| 775 80
VBS9CT — 55| 62.5 70
Black Expansion Start Point VBSOMN | — (Note) Y11 48| 55.5 63 IR
VBS2MX | — 35( 425 50
VBS2CT — 25| 315 38
VBS2MN — 19| 255 32
Black Peak Detection Period
. TbpH — 1 1 17
.................................... (Horizontal) | TP (Note) Y12 i ”S
(Vertical) | TbpV — 33 34 35 H
picture Quality Control fp25 — 15| 25| 34
icrre Suality ~ontro fp31 — | (Note) Yq3 19 3.1] 43| MHz
Peaking Frequency
fp42 — 3.0 42| 54
Pict Quality Control GS25MX | — 12.0] 145 17.0
cture Lua ity Lontro GS3TMX | — | (Note) Y14 120 145| 17.0
Maximum Characteristic
GS42MX — 10.6 13.5 16.4
Picture Quality Control GS25VIN — -22.0(-19.5|-17.0
icture Quality Contro — — —
Minimum Characteristic GS31MN | — |(Note) Y15 22.0|-19.5 17.0
GS42VIN — -19.5(-16.5| -13.5 dB
Picture Quality Control GS25CT — 6.0 85 11.0
ure uatity ~on GS31CT | — |(Note) Y1g 60| 85| 110
Center Characteristic
GS42CT — 4.6 7.5 10.4
Y Signal Gain Gy — |(Note) Y17 -1.0 0 1.6
Y Signal Frequency
f — [(N Y - 6. 1.
Characteristic Gty (Note) Y1g 6.5 0 0
Y Signal Maximum Input
Range Vyd — |[(Note) Y19 0.9 1.2 1.5 \
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Chroma section

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MIN. [ UNIT
CUIT
3N — 30 35 90
eAT MmVpp
3NF1T — 68 85| 105
3N — 0.9 1.0 1.1

ACC Characteristic o =3.58 F—2T

3NF1E | — 71 85| 102 | M
N — . . .

........................................................... 3NAE (Note) Cq 0.9 10] 11
ANgAT — 18 5] — 1
ANE1T — 71 85| 102 |MVPP
ANAT — 0.9 10 1.1

fno=4.4

o 3 ANeAE _ 18 35 — tim
ANE1E — 71 85| 102 | "M
ANAE — 0.9 10 1.1
3Nfoq — 3.43 | 3.579| 3.73

Band Pass Filter Characteristic| 3Nfoggg | — 3.93 | 4.079| 4.23

fo=3.58| 3Nfoggg | — 403 [ 4179 433
3Nfo7gp | — 413 | 4279 4.43
4Nfog —|(Note) G2 428 | 4.433 | 4.58
4Nfosgg — 478 | 4.933| 4.58

fo=4.43
4Nfogoo | — 4388 | 5.033| 5.18
ANfo700 | — 498 [ 5.133| 5.28
fog —

Band Pass Filter, —3dB Band | fosggp —

Characteristic fo=3.58| fogoo — 164 179 1.94
foz00 —

........................................................... MH
foo — (Note) C3 z
fo —

fo =4.43 200 207 | 222 237
fos00 —
foz00 —
Q; — — | 358 —

Band Pass Filter, Q Q15 — — 239 | —

Characteristic Check fg=3.58| Q2 — 1.64 | 1.79| 1.94
Q25 — — 143 —

Q1 — (Note) Cyq — yWEY -
Q15 — — 295| —
fo=443 Q20 — 207 | 222 237
Q25 — — 177 —
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
fog — 145 1.60] 1.75
1/2 f¢ Trap Characteristic fosgo — 1.70| 1.85| 2.00
fo =3.58 | fogpo — 1.75| 1.90 2.06
fo700 — 1.80| 1.95( 2.10

........................................................... N MHz
fog —|(Note) Cs 185 2.00] 2.15
fo — 2.00 2.15 2.30

fo =4.43 [ 200
fo600 — 205 220 235
fo700 — 2.10| 2.25 2.40
3NAG1 — 35.0( 45.0 55.0

Tint Control Range 3NAg2 — -55.0| -45.0| -35.0

(fo = 600kHz) ANAD1 —|(Note) Ce 5ol 4s0| ssol
4ANAG2 — ) ’ )

Tint Control Variable Range | 3NAfT —

(fo = 600kH2) ANADT — (Note) Cy 70.01 90.0( 110.0
3THTin — .
3E0Tim — 39 40 47| bit

Tint Control Characteristic 3NAT.|n — 1 (Note) Cg 73 80 87) Step
4ToTin_ | — 39| 40| 47| bit
4EATin — !
4NATIn — 73 80 87| Step
4.433PH — 350 500| 1500

APC Lead-In Range 4.433PL — -350( -500]|-1500

(Lead-In Range)| 3.579PH — 350 500 1700

........................................................... 3279PL 1L = f(Note) Cg — 3501 - S00L- T,

4.433HH — 400 500( 1100

(Variable Range) 4.433HL — -400| -500(-1100
anable Range) I'37s79mH | — 400| 500| 1100
3.579HL — -400| -500(-1100

3.58(33 — 1.50 2.2 2.90

APC Control Sensitivity 4.4343 — | (Note) C10 1.70 2.4 3.10 —
M-PALAM | — 1.50| 22| 290
N-PALAN | — ' ' '
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CHARACTERISTIC SYMBOL TchgT TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
3N-VTK1 — 1.8 2.5 3.2
3N-VTC1 — 2.2 3.2 4.0
3N-VTK2 — 25 3.6 4.5
3N-VTC2 — 3.2 4.5 5.6
4N-VTK1 — 1.8 2.5 3.2
4N-VTC1 — 2.2 3.2 4.0
4N-VTK2 — 2.5 3.6 4.5
4N-VTC2 — 3.2 4.5 5.6
4P-VTK1 — 1.8 2.5 3.2
. . 4P-VTC1 — 2.2 3.2 4.0
Killer Operation Input Level APVTK2 — (Note) Cq1 75 36 25
4P-VTC2 — 3.2 4.5 5.6
MP-VTK1 — 1.8 2.5 3.2
MP-VTC1 — 2.2 3.2 4.0
MPVTK2 | — 25| 36| 45 |MUPP
MP-VTC2 | — 3.2 4.5 5.6
NP-VTK1 — 1.8 2.5 3.2
NP-VTC1 — 2.2 3.2 4.0
NP-VTK2 — 2.5 3.6 4.5
NP-VTC2 — 3.2 4.5 5.6
3NeB-Y — 320 380 460
3NeR-Y — 240 290 350
Color Difference Output 4NeB-Y — 320 380 | 460
(Rainbow Color Bar)| 4NeR-Y — (Note) C12 240 290 350
4PeB-Y — 360 430 520
4PeR-Y — 200 240 290
........................... (75%C0I0rBar) Zreby — =20 T es0 T80
4Per-y — 430 | 510 | 610
Demodulation Relative NGR/B | — 069 | 0.77 | 0.86 :
Amplitude ANGR/B | — |(Note) Cq3 0.70 | 0.77 | 0.85 | times
4PGR/B | — 0.49 | 0.56 | 0.64
3NGR-B — 85 93 100
Demodulation Relative Phase | 4N{R-B — | (Note) Cq4 87 93 99 °
4PGR-B — 85 90 95
3N-SCB —
Demodulation Output 3N-SCR —
Residual Carrier P 4N-SCB ——|(Note) C15 0 > 15 | mVpp
4N-SCR —
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
3N-HCB —
Demodulation Output 3N-HCR —
Residual Higher Harmonic 4N-HCB ——|(Note) C16 o 10 30| mVp-p
AN-HCR | —
Color Difference Outout ATT B-Y-1dB | — -1.20( -0.9 | -0.60
Cﬁe"ck Trerence Lutpu B-Y-2dB | — |(Note) C17 —230| 17 |-155| dB
B-Y+1dB | — 0.60 0.8 1.20
16.2MHz Oscillation AfoF — |(Note) C13 -20| 0| 20| kHz
Frequency
16.2MHz Oscillation Start
VFon1 — [(N . 2 4 \'
Voltage on (Note) Cq9 3.0 3 3
fsc Free-Run Frequency
............................................ (3.58M) il _ ool el M
............................................ (4.43M) | 4fr — |(Note) C3 -125 25 175| H2
........................................... (M-PAL)| Mfr -
(N-PAL) Nfr — -140 10 160
. 4.43e27 —
fgc Output Amplitude 358037 — (Note) Cy1 420 500 580 | mVp.p
3.58eV27 | — 2.6 2.9 3.2
fse Output DC Volt — Vv
sc LutpU orage Oth V27 | — 16] 19| 22
DEF section
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
H. Reference Frequency FHVCO — | (Note) DH1 5.95 6.0/ 6.10 | MHz
H. Reference Oscillation Start VSHVCO — | (Note) DH2 53 26 29 v
Voltage
H. Output Frequency 1 fH1 — | (Note) DH3 15.5 [ 15.625] 15.72 KHz
H. Output Frequency 2 fH2 — | (Note) DH4 15.62 | 15.734| 15.84
H. Output Duty 1 Hé1 — | (Note) DH5 39 41 43 %
H. Output Duty 2 Hg2 — |(Note) DH6 35 37 39 °
H. Output Duty Switching
Voltage 1 Vi5_q — | (Note) DH?7 1.2 1.5 1.8
H. Output Volt VHH —— (Note) DH8 45 0] >3,
. Output Voltage VAL — ote — — 05
H. Output Oscillation Start VHS — | (Note) DHo . 50/ —
Voltage
H. FBP Phase ¢ FBP — |(Note) DH10 6.2 6.9 7.6
H. Picture Position, Maximum | HSFTmax | — |[(Note) DH11 17.7 18.4] 19.1
H. Picture Position, Minimum | HSFTmin | — [(Note) DH12 12.4 13.1] 13.8| us
H. Picture Position Control AHSET — |(Note) DH13 45 5.3 6.1
Range
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CHARACTERISTIC SYMBOL TchgT TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT

Esri'zfﬁ;”g;""edm" AHCC — |(Note) DH14 05| 10| 1.5 |us/v
H. BLK Phase ¢ BLK — | (Note) DH15 6.2 6.9 7.6
H. BLK Width, Minimum BLKmin — | (Note) DH16 9.8 10.5 11.3
H. BLK Width, Maximum BLKmax — | (Note) DH17 13.2 14.0 14.7
P/N-GP Start Phase 1 SPGP1 — |(Note) DH18 3.45 | 3.68 | 3.90
P/N-GP Start Phase 2 SPGP2 — |(Note) DH19 3.95 | 4.18 | 4.40
P/N-GP Gate Width 1 PGPW1 — | (Note) DH20 1.65 1.75 1.85 S
P/N-GP Gate Width 2 PGPW?2 — | (Note) DH21 1.70 1.75 1.85
SECAM-GP Start Phase 1 SSGP1 — | (Note) DH22 5.2 54 5.6
SECAM-GP Start Phase 2 SSGP2 — |(Note) DH23 5.7 6.0 6.2
SECAM-GP Gate Width 1 SGPW1 — |(Note) DH24 1.9 2.0 2.1
SECAM-GP Gate Width 2 SGPW2 — |(Note) DH25 1.9 2.0 2.1
Noise Detection Level 1 NL1 — | (Note) DH26 0.15 0.2 | 0.25
Noise Detection Level 2 NL2 — |(Note) DH27 0.1 | 0.18 | 0.26 v
Noise Detection Level 3 NL3 — |(Note) DH28 0.1 | 0.15 0.2
Noise Detection Level 4 NL4 — | (Note) DH29 0.08 | 0.13 0.2
V. Ramp Amplitude Vramp — | (Note) DV1 1.62 20 | 2.08
V. NF Maximum Amplitude VNFmax — |(Note) DV2 3.2 35 3.8 Vp-p
V. NF Minimum Amplitude VNFmin — |(Note) DV3 0.8 1.0 1.2
V. Amplification Degree GVA — [(Note) DV4 20 26 32 | dB
V. Amplifier Max. Output Vvmax — | (Note) DV5 5.0 — — v
V. Amplifier Min. Output Vvmin — | (Note) DV6 0 — 1.5
V. S-Curve Correction, Max.
Correction Quantity Vs — |(Note) DV7
V. Reverse S-Curve 9 11 13
Correction, Max. Correction VsRr — [(Note) DV8 %
Quantity
\é.uel;rtei:ynty Max. Correction vy _ | (Note) DVO 9 20 31
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CHARACTERISTIC SYMBOL TchgT TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT

AFC-MASK Start Phase $ AFCf — | (Note) DV10 2.6 3.2 3.8

AFC-MASK Stop Phase $AFCe — [ (Note) DV11 4.4 5.0 5.6

VNFB phase $VNFB — | (Note) DV12 0.45 0.75 1.05

V. Output Maximum Phase Vg4 max — |(Note) DV13 7.3 8.0 8.7

V. Output Minimum Phase Vémin — | (Note) DV14 0.5 1.0 1.5

V. Output Phase Variable AV — | (Note) DV15 6.3 70 27 H

Range

50 System VBLK Start Phase V50BLKf | — [(Note) DV16 0.4| 0.55 0.7

50 System VBLK Stop Phase V50BLKe | — |[(Note) DV17 20 23 26

60 System VBLK Start Phase V60BLKf | — |(Note) DV18 0.4| 0.55 0.7

60 System VBLK Stop Phase V60BLKe | — |[(Note) DV19 15 18 21

Pin 56 VBLK Max Voltage V56H — 4.7 5.0 5.3 Vv

Pin 56 VBLK Min Voltage V56L — 0 — 0.3
VAcalL — — 2325 —

V. Lead-In Range 1 VAcaH — (Note) DV20 — 3245 —
Ve0al | — — 2325 — |

V. Lead-In Range 2 V60caH —1 (Note) DV21 3025 —

W-VBLK Start Phase SWVB — |(Note) DV22

W-PMUTE Start Phase SWP — |(Note) DV23 o — 88

W-VBLK Stop Phase STWVB — | (Note) DV24 10 . 120 H

W-PMUTE Stop Phase STWP — | (Note) DV25

V Centering Center Voltage V51 — | (Note) DV26 4.55

V Centering Max Voltage V51Max — |(Note) DV27 6.30

V Centering Min Voltage V51Min — |(Note) DV28 2.75

P|r.1 28 DAC Output Voltage V28H i 40 45 5.0 Y

(High)

Pin 28 DAC Output Voltage V28L . . 0 0.1

(Low)
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1H DL section

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
. . VNBD —_
1HDL Dynamic Range, Direct VNRD — (Note) H1q 0.8 12| —
. VPBD —
1HDL Dynamic Range, Delay VPRD — (Note) H> 0.8 12| — \Y
1HDL Dynamic Range, VSBD —
Direct + Delay vsro | — | (Note) H3 091 12} —
Frequency Characteristic, GHB1 —
Direct GHRT —1(Note) Hg 3.0 2.0 0.5
Frequency Characteristic, GHB2 —_
Delay GHRD — (Note) Hg 8.2 6.5 4.3
. . GBY1 —_
AC Gain, Direct GRY1 — (Note) Hg -2.0| -0.5 20| dB
. GBY2 —
AC Gain, Delay GRY2 —1 (Note) H7 -24| -05 1.1
Direct-Delay AC Gain GBYD —
Difference GRYD — (Note) Hg -1.0 0.0 1.0
Color Difference Output DC VBD — | (Note) H 5 0.0 5| mv
Stepping VRD _ o 9 .
. BDt —
1H Delay Quantity RDt — (Note) H1ig 63.7| 640 644 us
Color Difference Output Bomin — 22 36 55
DC-Offset Control Bomax — | (Note) H -55| -36( -22
Bus-Min Data Romin — ote) h11 22 36 55
Bus-Max Data Romax — -55 -36| -22| mV
Color Difference Output DC- Bo1 —
Offset Control /Min. Control (Note) Hq2 1 4 8
Quantity Ro1 —
NTSC Mode Gain/NTSC-COM GNB — | (Note) H -0.90 o 1.20 4B
Gain GNR I 0.92 0| 158
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Text section

CHARACTERISTIC SYMBOL EEIET TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT
Y Color Difference Clamping Vep3i — 1.7 2.0 23
Vcp33 — |(Note) Tq
Voltage Vep3a — 2.2 2.5 2.8
Vc12mx — 2.50 3.00| 3.50
Vc12mn — 0.21 0.31| 0.47
D12¢80 — 0.83 1.24| 1.86 v
Vc13mx — 2.50 3.00| 3.50
Eﬁg:;ac:;i‘;:tm' Vci3mn | — |(Note) T 021 | 031] 047
D13¢80 — 0.83 1.24| 1.86
Vc14mx — 2.50 3.00| 3.50
Vc1dmn — 0.21 0.31| 0.47
D14¢80 — 0.83 1.24| 1.86
Gr —
AC Gain Gg — |[(Note) T3 2.8 4.0 5.2 | times
Gb —
Frequency Characteristic Gf — |(Note) Ty — -1.0| -3.0| dB
Zhi‘::cfe"r?s::“ Control AVsent | — |(Note) Ts 30| 60| 90
Y7 Input Range Vy2d — |[(Note) Tg 0.7 — —
Vn12mx — 1.6 2.3 4.3
Vn12mn — 0.17 0.35( 0.42
D12n80 — 0.67 1.16 | 1.68
Vn13mx — 1.6 2.3 4.3 v
Unicolor Control Vn1i3mn | — (Note) Ty 0.17 0.35| 0.42
Characteristic D13n80 — 0.67 1.16 | 1.68
Vn14mx — 1.6 2.3 4.3
Vni14mn — 0.17 0.26| 0.42
D14n80 — 0.67 1.16 | 1.68
AV13un — 16 20 24 dB
Relative Amplitude (NTSC) Mnr-b — {(Note) Tg 0.70 | 0.77] 0.85 ] o
Mng-b — 0.30 0.34| 0.38
. Onr-b — 87 93] 99|
Relative Phase (NTSC) fngb — (Note) Tg 535 122151 228
. . Mpr-b — 0.50 056 0.63 | ..
Relative Amplitude (PAL) Mpg-b — (Note) T1p 030 532 038 times
. fpr-b — 86 90 94 o
Relative Phase (PAL) fpob — (Note) T11 >33 537 343
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CHARACTERISTIC SYMBOL TchgT TEST CONDITION MIN. | TYP. | MAX. | UNIT
CuUIT
Vemx — 150 1.80] 2.10| Vpp
Color Control Characteristic €col — |(Note) Tq2 80 128 160
Acol — 142 192 242 SteP
Color Control Characteristic, Sa —
Residual Color €eg — |(Note) Tq3 0| 125 25 MVp.p
€cb —
Chroma Input Range Ver — |(Note) T14 700 — —
Brightness Control Vbrmx — | (Note) T 3.05| 345 3.85
Characteristic Vbrmn | — 15 105| 135 165| V
Brightness Center Voltage Vbent — |(Note) T1g 2.05| 230 2.55
Brightness Data Sensitivity AVbrt — |[(Note) Tq7 6.3 7.8 9.4
RGB Output Voltage Axes AVbct — |(Note) Tq3 ~ 150 o| 10| ™V
Difference
White Peak Limit Level Vwpl — |(Note) T1g 2.63| 3.25( 3.75
Vcomx — 255( 275| 2.95
Cutoff Control Characteristic Veorn — (Note) T2g 1551 1751 195 \'
Cutoff Center Level Vcoct — |(Note) T4 2.05 23| 2.55
Cutoff Variable Range ADcut — |[(Note) T2 2.3 3.9 55 mV
. . DR + — 27| 3.85 5.0
Drive Variable Range DR = — (Note) To3 o5 —sel a7 dB
DC Regeneration TDC — |(Note) Tyg 0 50 100 | mV
RGB Output S/N Ratio SNo — [(Note) Tz5 — -50| -45| dB
Blanking Pulse Output Level x\f: : (Note) Tg 0.7 1.0 13| V
. . tdon — 0.05| 0.25| 0.45
Blanking Pulse Delay Time toff — (Note) To7 505 035 0s8% us
RGB Min. Output Level Vmn — |[(Note) Trg 0.8 1.0 1.2
RGB Max. Output Level Vmx — |(Note) Tag 6.85| 7.15| 7.45| V
Halftone Ys Level Vthtl — |[(Note) T3g 0.7 0.9 1.1
Halftone Gain 1 G3htl3 — [(Note) T34 -45| -3.0| -15 dB
Halftone Gain 2 G6htl3 — |[(Note) T3 -75| -6.0| -45
Text ON Ys Level Vittxl — |(Note) T33 1.8 2.0 2.2
Text/OSD Output, Low Level | VitxI13 — |(Note) T34 -0.45|-0.25|-0.05
Text RGB Output, High Level | Vmt13 — |(Note) T35 1.15 1.4 1.85
OSD Ys ON Level Vtosl — |[(Note) T3g 2.8 3.0 32| V
OSD RGB Output, High Level Vmos13 — |[(Note) T3y 1.75| 2.15| 2.55
Text Input Threshold Level Vixtg — | (Note) T3g 0.7 1.0 1.3
OSD Input Threshold Level Vosdg — | (Note) T3q 1.7 2.0 2.3
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
OSD Mode Switching Rise-Up “Rosr —
. TRosg — |[(Note) Tzg —_ 40 100 ns
Time
TRosb _
o . tPRosr -
OSD Mode Switching Rise-Up
Transfer Time tPRgsg —_ (Note) T4’| —_ 40 100 ns
tPRosb —
OSD Mode Switching Rise-Up
Transfer Time, 3 Axes AtpRos — |[(Note) Ty — 15 40 ns
Difference
oL TFosr —
OSD Mode Switching
— |(N T — 1
Breaking Time tFosg (Note) Ta3 30 00 ns
TFosb -
. tPFosr —
OSD Mode Switching
— T — 1
Breaking Transfer Time tPFosg (Note) Ta4 30 00 ns
tPFosb —

OSD Mode Switching
Breaking Transfer Time, 3 AtFRos — |[(Note) Tzs —_ 20 40 ns
Axes Difference

. o . TRoshr -
?SD Hi DC Switching Rise-Up TRoshg — | (Note) T4g . 20 100 ns
ime
TRoshb -
. I . tPRohr -
OSD Hi DC Switching Rise-Up
Transfer Time tPRohg — |[(Note) Ty7 —_ 20 100 ns
tPRohb | —
OSD Hi DC Switching Rise-Up
Transfer Time, 3 Axes AtpRoh — |[(Note) Tzg — 0 40 ns
Difference
. o TFoshr —
OSD Hi DC Switching
Breaking Time TFoshg — | (Note) Tag — 20 100 | ns
TFoshb -
. I tPFohr -
OSD Hi DC Switching
Breaking Transfer Time tpohg — |(Note) Tsg - 20 100 ns
tPFohb | —

OSD Hi DC Switching
Breaking Transfer Time, 3 AtpFoh — |[(Note) T — 0 40 ns
Axes Difference
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CuUIT
Vc12mx — 2.10 25| 2.97
Vc12mn — 0.21 0.31| 0.47
D12¢80 — 0.84 1.25| 1.87
RGB Contrast Control Vc13mx — 2.10 25| 297
Characfc’;rir;isc ontro Vci3mn | — |(Note) Ts 021 | 031 047 | V
D13c¢80 — 0.84 1.25| 1.87
Vc14mx — 2.10 25| 2.97
Vcl1dmn — 0.21 0.31| 0.47
D14¢80 — 0.84 1.25| 1.87
Analog RGB AC Gain Gag — |[(Note) Tg3 4.0 5.1 6.3 | times
Analog RGB Frequency
f — |(N T -0. -1.75( -3. B
Characteristic Gig (Note) Ts4 0-5 5| =30 d
Analog RGB Dynamic Range Dr24 — |[(Note) Tx5 0.5 — —
RGB Brightness Control Vbrmxg — 3.05 3.25( 3.45
Characteristic Vbormng | — | (Note) Tse 105 | 125 145| V
RGB Brightness Center
\Y — |(N T 2. 2.25( 2.45
Voltage bentg (Note) Tg7 05
RGB Brightness Data
Sensitivity AVbrtg — |[(Note) Tsg 6.3 7.8 94 | mV
Analog RGB Mode ON
— |(N T . 1. 1.2 \Y
Voltage Vanath (Note) Tsg 0.8 0
e . TRanr -
Analog RGB Switching Rise-
TRanb —
o . tpRanr —
Analog RGB Switching Rise-
Up Transfer Time tPRang — |(Note) Te1 - 20 100
tPRanb | —
Analog RGB Switching Rise-
Up Transfer Time, 3 Axes AtpRras — |[(Note) Tg2 — 0 40
Difference ns
o TFanr _
Analog RGB Switching
Breaking Time ‘Fang — |(Note) Te3 - >0 | 100
TFanb —
L tPFanr -
Analog RGB Switching
Breaking Transfer Time tPFang — |(Note) Tea o 30 100
tPFanb —
Analog RGB Switching
Breaking Transfer Time, 3 AtpFas — |(Note) Tgs — 0 40
Axes Difference
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CuUIT
e e TRanhr -
Analog RGB Hi Switching
RiSE—Up Time TRanhg —_ (Note) T66 —_ 50 100
TRanhb | —
e L tPRahr -
Analog RGB Hi Switching
Rise-Up Transfer Time tPRahg — |(Note) Te7 o 20 1 100
tPRahb | —

Analog RGB Hi Switching
Rise-Up Transfer Time, 3 AtpRah — |[(Note) Tgg — 0 40
Axes Difference

ns
e b tFanhr —
tFanhb | —
Analog RGB Hi Switchin ‘PFahr | —
Breaki?lg Transfer Time ° tpFahg — |(Note) T7g - 20 | 100
tPFahb | —
Analog RGB Hi Switching
Breaking Transfer Time, 3 AtpFah — |(Note) T71 — 0 40
Axes Difference
TV-Analog RGB Crosstalk Crtvag — |(Note) Ty, _80 | -50 | —40 | g
Analog RGB-TV Crosstalk Crantg — [(Note) T73
Vablpl — 5.5 5.6 5.7
ABL Point Characteristic Vablpc — |(Note) T74 5.7 5.8 5.9 \
Vablph — 5.9 6.0 6.1
ACL Characteristic Vcal — [(Note) Ty5 -19 | -16 | -13 | dB
Vabll — -0.3 0 0.3
ABL Gain Characteristic Vablc — |[(Note) T7¢ -13 | -1.0 | -0.7 Vv
Vablh — -23|-20 | -17
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SECAM section

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MIN. [ UNIT
CUIT
Bell Monitor Output
Amplitude embo — |(Note) S1q 200| 300 400 [ mVpp
Bell Filter fq foB-C — |(Note) Sy -23 0 23
Bell Filter fo Variable R foBL —— (Note) S “69] -46 | -23) khz
ell Filter fo Variable Range foB-H — ote) S3 &9 92 115
Bell Filter Q QBEL — |[(Note) Sg 14 16 18| —
Color Difference Output VBS — 050 — 0.91
. N
Amplitude VRS —|(Note) S5 039] — | 073] PP
Color Difference Relative
Amplitude R/B-S — |[(Note) Sg 0.70| — 090 —
Color Difference Attenuation SATTB —
Quantity SATTR — (Note) S7 -150( — |-0.50
SNB-S dB
Color Difference S/N Ratio SBRSS (Note) Sg -85 — -25
LinB — 75| — 117
i i Note) S 9
Linearity R — (Note) Sg el — 120 %
Rising-Fall Time trfB —
(Standard De-Emphasis) trfR — (Note) S10 o 13 15
Rising-Fall Time tfBw | — [ iy 3 s
(Wide-Band De-Emphasis) trfRw — (Note) S11 - : :
Killer Operation Input Level esSK —
(Standard Setting) escC — (Note) S12 0.5 1 5
Killer Operation Input Level eSFK — | (Note) s ) iy
(VID ON) eSFC — 13 PP
Killer Operation Input Level eSWK —
(Low Sensitivity, VID OFF) eswe | — |(Note) S14 0.71 15 3
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OUTLINE DRAWING
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