TOSHIBA

TA1360ANG

TOSHIBA Bipolar Linear Integrated Circuit Silicon Monolithic
TA1360ANG

YCbCr/YPbPr Signal and Sync Processor for Digital TV, Progressive Scan TV and Double

Scan TV

The TA1360ANG integrates an analog component signal
(YCbCr/YPbPr) processor and sync processor in a 56-pin shrink
DIP plastic package. The IC is ideal for digital TVs, progressive
TVs, and double scan TVs.

The luminance block and the color difference block incorporate
the high performance signal processing circuits. The sync
processor block supports 5251/60, 6251/50, 525P/60, 625P/50,
11251/50, 11251/60, 750P/60, (750P/50), PAL100 Hz, NTSC120 Hz,
and SVGA/60(VESA).

The TA1360ANG incorporates the I2C bus. The device can
control various functions via the bus line.

Features

Luminance Block

e Black stretch circuit and DC restoration rate correction circuit
e Dynamic y correction circuit (gray scale correction)

e SRT (LTI

e Y group delay correction (shoot balance correction)

e High-bright color circuit

e Color detail enhancer (CDE)

e White pulse limiter (WPL)

o VSM output

Color difference Block

e Flesh color correction

e Dynamic Y/C correction circuit
e Color SRT (CTD

e Color y circuit

e Green stretch

e Blue stretch

Text Block

e OSD blending SW

¢ ACB (only black level)

e Two analog RGB inputs
Synchronization Block

e Horizontal sync (15.75 k, 28.125 k, 31.5 k, 33.75 k, 37.9 k, 45 kHz)

T

]
v

SDIP56-P-600-1.78

Weight: 5.55 g (typ.)

e Vertical sync (5251/P, 6251/P, 750P, 11251/P, PAL 100 Hz/NTSC 120 Hz

e 2-and 3-level sync separator circuit

e HD/VD input (positive and negative polarities)
e Copy guard

e Vertical blanking
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TOSHIBA TA1360ANG
Block Diagram
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TOSHIBA TA1360ANG
Pin Assignment
DARK AREA DETFILTER 1 ~ 56 APLFILTER
BPHFILTER 2 55 YICVce
Y1IN 3 54 VSMOUT
Cp1/Ppt IN 4 53 ABCLIN
Ci/PIN 5 52  Ypm/P-MUTE/BLK
YICGND 6 51 Yg 1 (analog OSD)
LIGHT AREA DET FILTER 7 50 Yg 2 (analog OSD)
Y2IN 8 49  Yg 3 (analog RGB)
Cpo/Pp2 IN 9 48 RSH
CrolPr2 IN 10 47 GSH
COLOR LIMITER 11 46 BS/H
VSM FILTER 12 45 IkIN
H-FREQ SW1 13 44 RGBGND
SYNC IN 14 TA1360ANG 43 ROUT
VDIN 15 42 GOUT
HDIN 16 41 BOUT
SCPIN 17 40 RGBVcc
CPOUT 18 39 ANALOGOSDRIN
DEF/DAC Vge 19 38 ANALOG OSDG IN
AFC FILTER 20 37 ANALOG OSD B IN
HVCO 21 36 DAC2 (ACB pluse)
H-FREQ SW2 22 35 ANALOGRIN
H CURVE CORRECTION 23 34 ANALOG G IN
FBPIN 24 33 ANALOGBIN
DEF/DAC GND 25 32 PPLGND
H-OUT 26 31 SDA
VP OUT 27 30 ScL
DAC1 (SYNC OUT) 28 29 PLVpp
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Pin Functions
EI(: Pin Name Function Interface Circuit Input Signal/Output Signal
° ° @
ry
Connects filter for detecting dark
area. 5 kQ
;| DARK AREA DET © K .
FILTER Voltage of this pin controls 1kQ
dynamic y circuit gain for dark r
area. ry g
(==
o
- ]
X
—e ®
Connects filter for detecting black
peak.
Voltage of this pin controls black
2 |BPHFILTER stretch gain. Dc
Leaving Y open and setting the
test circuit SW 2 = C enable to
monitor H/V-BPP
(black-stretch-stop pulse) width.
1 Vp-p (including sync) at 100%
color bar
@
K
3 1kQ
3 |y1in Inputs Y1 signal via clamp 4 O
capacitor. 5 PR S
or
3 5 kQ
®
4 |Coi/Ppr IN Inputstb1/Pb1 signal via clamp 700 mVp-p at 100% color bar for
capacitor. Cp1/Pp1
Inputs Cr1/Prq signal via clamp 700 mVp-p700 mVp-p at 100% color
5 |Cr/Pr1IN p
capacitor. bar for Cy1/Prq
6 |Y/C GND GND pin for Y/C block — —
° ° @
ry
Connects filter for detecting light
area. 5 kQ
7 LIGHT AREA @ N '\ DC
DET FILTER Voltage of this pin controls 1kQ
dynamic y circuit gain for light P
area. P's g
o3
o
- o]
x
—e ®
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Elg Pin Name Function Interface Circuit Input Signal/Output Signal
1 Vp-p (including sync) at 100%
color bar

@
; ; 8
Inputs Y2 signal via clamp 1kQ
8 |Y2IN capacitor. 9 O v
10 < 1kQ or
5 kQ
®
Inputs Cp2/Pp2 signal via clamp 700 mVp-p at 100% color bar for
9 |Co2fPb2N capacitor. Co1/Pp1
10 |CrPia IN Inputs Cro/Pr2 signal via clamp 700 mVp-p700 mVp-p at 100% color

capacitor.

bar for Cr1/Prq

COLOR LIMITER

Connects filter for detecting color

limit.

DC

VSM FILTER

Connects VSM output filter.

Connect 0.01-pF capacitor
between this pin and GND.

200 Q

200 Q |1 kQ

A

e/

1 kQ

1.6 mA

DC

H-FREQ SW1

Switches horizontal frequency

(Switch 1).

Leave this pin open when
horizontal frequency is switched

by Bus controlling.

Controlling this pin prevails over
Bus control. (Refer to Table 1:

Bus control function.)

When this IC is used for CRT,
connect this pin to DEF Vg (pin
19) or DEF GND (pin 25). If it is
not necessary to control this pin
on CRT, connect this pin directly
to DEF VCC or DEF GND on the

PCB.

@ 1 kQ

»t
A
50 A

>
50kQ
30 kQ
<
®
¢

DEF V¢ or DEF GND

SYNC IN

Inputs Y signal with sync signal

via clamp capacitor.

ry 1 kQ

®
e S

1kQ

1kQ

>
»}
°

60 kQ

®

White 100%: 1 Vp-p

or
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TOSHIBA

Elg Pin Name Function Interface Circuit Input Signal/Output Signal
. Threshold |
:0.75V
Ky
Inputs vertical sync VD signal.
15 |VDIN Inputs positive- or @ 1R J‘J
negative-polarity signals. or
Ky g — —
s
~ Threshold
. D) 075V
ov
@ Threshold
1075V T
Yy —
Inputs horizontal sync HD signal. @ 1kQ
16 |HDIN Inputs positive- or or
negative-polarity signals. o
ry X —
3
Threshold
(2 1075V
oV
x
Inputs SCP from up converter.
17 |scp N Input signals are clamp pulse @ 5 kQ J‘J 22Vto2.8V:BPP
(CP) and black peak detection '\ 42Vto9V :CP
stop pulse (BPP). i s
o
v
@)
9
---5V
kY v
Outputs internal clamp pulse v
18 [CPOUT (CP). @ 200 Q 9 ov
T 0
N
@
V¢ pin for DEF/DAC block.
19 | DEF/DAC Vce See “Maximum Ratings” about the - -
voltage.
®
kY f
300 Q 30 kQ
20) D» vco
20 |AFC FILTER Connects filter for detecting AFC. LS DC
0
* f ~
>1
™
. @
9
Connects ceramic oscillator for F el S
horizontal oscillation. < -
21 |HVCO Use M N —
se Murata
“CSBLA503KECZF30". @ 1kQ
x
10 kQ
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Elg Pin Name Function Interface Circuit Input Signal/Output Signal
S
Switches horizontal frequency -
(Switch 2).
o c At BUS control (horizontal
Leave this pin open when h] frequency) : output voltage value
horizontal frequency is switched g G' 28 k/15 kHz :DC9V
by Bus controlling. Controlling this + <2 31 kHz :DC6V
pin prevails over Bus control. 5‘3' 75V 33 kHz :DC3V
(Refer to Table 1: Bus control . 1kQ c 5 37 k/45 kHz :DCOV
22 |H-FREQ SwW2 function.) @ =
. . TSO kQ 3 At pin 22 control, horizontal
When this IC is used for CRT, A 4.5V  |frequency and input voltage value
frequency of horizontal output (pin x E 0to1.0V : 37 k/45 kHz
26) is controlled according to > L 2] 20Vto4.0V :33kHz
voltage of this pin. DC voltage that e 15V 50Vto7.0V :31kHz
is generated by dividing resistor of & [ — x 8.0Vt09.0V :28k/15kHz
DEF Ve (pin 19) should be used I
to control this pin. $<
9
]
T >
Adjusts screen curve at high 8 g}
voltage fluctuation. Input AC 1kQ o
component of high voltage @ \ 4 ©
53 |HCURVE fluctuation. e
CORRECTION
When not used, connect 0.01-pF o
capacitor between this pin and T 22 y 65V
GND. & c
x
o
@
’ @9
2 4{1_}
O
QT
N
Inputs FBP for horizontal AFC. -
24 |FBEIN P x= ok I) H5A3F\(/2 threshold
Sets H-BLK width. @ v N e
500 Q BLK threshold
+ c 123V
x
1o
(5]
>
w
P o)
25 |DEF/DAC GND GND pin for DEF/DAC block — —
9
T
26 |H-ouT Horizontal output pin. @—4 S
Open-collector output.
T
. @
VP output:
Outputs vertical pulse. 5v
Applying current to this pin,
performs external blanking by
27 |vpout OR-ing with internal blanking.
Note: Changing H-positonvaries | | % | = ——— - oV
VP output width. Use the
start phase only for VP
output.
Start phase
V-BLK input current: 780 pA to 1 mA
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TOSHIBA TA1360ANG

Pin

No Pin Name Function Interface Circuit Input Signal/Output Signal
¥ 5000 DC or SYNC OUT
Outputs 1-bit DAC or separated
g |DACH syﬁc, P

(SYNC OUT) +*
Open-collector output.

Vpp pin for I2L block. Connects 2
V (typ.).

2,
29 |IL Vpbp Supply power via zener diode
through resistor from pin 19. (See
“Application Circuit”.)

30 |SCL SCL pin for I°C BUS —
31 |SDA SDA pin for I°C BUS —
32 |IPL GND GND pin for I’L block — —
@
33 |ANALOG B IN T
33 1kQ
34 |ANALOG G IN Inputs analog R/G/B signal via 34 O TR 100 IRE: 0.7 Vp-p (not including
clamp capacitor. 35 sync)
x
35 |ANALOGRIN 1kQ
@
@
x DC or ACB PULSE

Outputs 1-bit DAC or pulse over

500 Q
s |DAC2 ACB period.
(ACB pulse)

Open-collector output.
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Elg Pin Name Function Interface Circuit Input Signal/Output Signal
@
ANALOG OSD
37 BIN x
37 1kQ
38 ANALOG OSD Inputs analog OSD signal via 38 O 1KOQ 100 IRE: 0.7 Vp-p (not including
GIN clamp capacitor. 39 sync)
x
39 | ANALOG OSD 1A
RIN
@
Ve pin for text/RGB block.
40 |RGBVcc See “Maximum Ratings” about the - -
supply voltage.
41 |BOUT 100 IRE: 2.3 Vp-p
Outputs R/G/B signal. Conditions:
42 |Gout Recommended output amplitude: UNI-COLOR = max
100 IRE = 2.3 Vp-p SUB-CONT = Cent
43 |ROUT Y IN=0.7 Vp-p
44 |RGB GND GND pin for text/RGB block,
Inputs feedback signal from CRT.
(BLK level should be 0 to 3 V.)
45 |IKIN
When ACB function is not used,
connect this pin to RGB V¢ pin. +
or RGB Ve
46 |BS/H
S/H (sample-and-hold) pin.
47 |G S/H In ACB Mode, connect 2.2-uF DC
capacitor. In CUT-OFF Mode,
connect 0.01-uF capacitor.
48 |RSH
@
Switches internal RGB and * .
49 Ys3 external analog RGB input. 01005V - Internal
(analog RGB) VSM output is muted when analog 3000 1.5Vto9 V:Ivl'trt]:log RGB, V&M
RGB is selected. x

©
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TOSHIBA TA1360ANG

Pin
No.

Pin Name Function Interface Circuit Input Signal/Output Signal

Switches internal RGB and OSD
input signals.

The blend ratio of internal RGB
and OSD signals can be adjusted @
according to applying voltage to
pins Ys1 and Yg2. *

Ys2 .
VSM output is muted when Yg1 or
analog OSD . N 50 300 Q
( 9 ) Ys2 pin is set to High. 51 A J‘J 0to 0.5V : Internal

Blend ratio 1.1Vt0 1.7 V: VSM Mute

Ys2|Ys1 Int RGB: +
OSD RGB 29Vto9V :0SD, VSM Mute

10:0 @

73

50

50 kQ

51

Ys1
(analog OSD)

5:5

I|rr ||
I|IT|rr |

0:10

300 O 0to 0.5V - Int |
High-speed halftone switch for @ IA ° ntema
internal RGB signal. e] 1.2V to 1.8 V : Half Tone
52 | Ym/P-MUTE/BLK *
Enables picture mute and 2V.7t04.0V : P-Mute
7Vto9V : Blanking

80 ki

blanking.

10 kQ

_ +oL | 30Kk 5k0
Inputs ABL and ACL signals. S L

53 |ABCL IN Sets gain and start point of ABL @ DC
and dynamic ABL signal
according to bus controlling.

?

Outputs Y signal for VSM that
passed through HPF circuit (first

54 |[vsmouT differential circuit). See pin 12. _

Output signals are muted
according to pins 49, 50, and 51.

V¢ pin for Y/C block.

55 |Y/CVce See “Maximum Ratings” about the
supply voltage.

T 40ko
Connects filter for correcting DC

restoration rate.
& 1kQ 'W

56 | APL FILTER Leaving this pin open enables to
monitor Y signal after black P
stretch and dynamic y.

1kQ
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TOSHIBA TA1360ANG
Bus Control Map

Write Data
Slave Address: 88H

Sub-Add | D7 D6 D5 D4 D3 D2 D1 DO Preset
00 H-FREQ1 H-DUTY | Yuv-sw | Dact DAC2 | SYNC-SW | H-FREQ2 | 1000 | 0000
01 HORIZONTAL POSITION CLP-PHS | 1000 | 0000
02 ACB-MODE | SCP-sW [HBP-PHS1| SYNCSEP-LEVEL | TEST 1000 ! 0000
03 V-BLK PHASE | VERTICAL FREQUENCY 1000 ! 0000
04 COMPRESSION-BLK PHASE-1 | COMPRESSION-BLK PHASE-2 1000 | 0000
05 | P-moDE" | UNI-COLOR 1000 | 0000
06 BRIGHTNESS 1000 ' 0000
07 | ospact | COLOR 1000 1 0000
08 TINT HBP-PHS2| 1000 | 0000
09 PICTURE SHARPNESS BLSy | 1000 ! 0000
0A RGB BRIGHTNESS DCRR-SW | 1000 ! 0000
0B HIBRT RGB CONTRAST 1000 | 0000
oc SUB CONTRAST WPS  [YUV MODE| Y-oUTy | 1000 | 0000
) DRIVE GAIN1 DR-R | 1000 ! 0000
0E DRIVE GAIN2 DR-B/G | 1000 ! 0000
OF R CUT OFF 1000 | 0000
10 G CUT OFF 1000 | 0000
11 B CUT OFF 1000 ! 0000
12 R-Y/B-Y GAIN R-Y/B-Y PHASE 1000 1 0000
13 G-Y/B-Y GAIN G-Y/B-Y PHASE 1000 1 0000
14 COLORSRTTRAN | CFREQ | GREENSTRETCH | COLORy cLtt | 1000 | 0000
15 CDE. YICGAINCOMP | BLSTRETCHGAIN | FLESH | H-SHIFT | 1000 | 0000
16 VSM PHASE VSM GAIN APACON PEAK FREQ | 1000 1 0000
17 DC REST POINT DC REST RATE DCRESTLIMIT | 1000 1 0000
18 BLACK STRETCH POINT APL VS BSP B.L.C. BD.L | BS-AREA | 1000 | 0000
19 SRT-GAIN WPL-LEVEL 1000 ! 0000
1A D-ABL POINT D-ABL GAIN BL STRETCH POINT P-MODE2 1000 | 0000
1B ABL POINT ABL GAIN RGB OUTMODE | 1000 | 0000
1c DYNCy GAIN  |BS-CHAR1 STATIC y GAIN-1 STATIC, GAIN-2 | 1000 | 0000
1D 0SD BRIGHT OSD CONTRAST | Y/C-DL1 DYNC y AREA 1000 ! 0000
1E Y DETAIL CONTROL BS-CHAR?2 WP BLUE POINT 1000 1 0000
1F Y GROUP DELAY CORRECTION Y/C-DL2 WP BLUE GAIN 1000 | 0000

Read Data
Slave Address: 89H

D7 D6 D5 D4 D3 D2 D1 DO
0 POR IKIN |RGB-OUT| YUV-IN | H-OUT | VP-OUT | RGB-IN | SYNC-IN
11 2005-08-18




TOSHIBA

TA1360ANG

Bus Control Features

Write Mode

Resister Name

Description

Preset Value

H-FREQ1/2

Switches horizontal oscillation frequency. (See the appendix 1)

33.75 kHz

H-DUTY

Switches horizontal output duty.
0:41% 1:47%

41%

YUV-SW

Switches YUV input.
0: INPUT-1 (Y1/Cp1/Crq)  1: INPUT-2 (Y2/Cp2/Cio)

INPUT-1

DAC 1

Switches DAC controlling output.

0: OPEN (high) 1: ON (low)
Controls 1-bit DAC of open-collector when TEST is 00.
Outputs H/C-SYNC from pin 28 when TEST is 01.

OPEN

DAC 2

Switches DAC controlling output.

0: ON (low), 1: OPEN (high)
Controls 1-bit DAC of open-collector when TEST is 00.
Outputs ACB reference pulse from pin 36 when TEST is 01.

ON

SYNC-SW

Switches sync input.

0: Selects HD/VD input. 1: Selects SYNC input.

HD/VD

HORIZONTAL POSITION

Adjusts horizontal picture position (phase).
0000000: -12.5% 1111111: +12.5%

Note: VP output width (pin 27) varies with a change of horizontal position.

CENTER

CLP-PHS

Switches clamp pulse phase.
0: 0.7-ps (2.5%) width, 1.1-us (3.8%) delay from HD stop phase.
1: 0.7-us (2.4%) width, 0.2-us (0.7%) delay from HD stop phase

when no signal, 0.8-us (2.7%) width that is 1.2-us (4.2%) delay from FBP start
phase.

Also switches CP phase of CP-OUT (pin 18).

1.1-us delay

ACB MODE

Sets ACB mode; Sets converged reference level.
00: ACB OFF (cutoff BUS control), 01: ACB ON (5 IRE),
10: ACB ON (10 IRE) 11: ACB ON (20 IRE)

ACB ON
(10 IRE)

SCP-SW

SCP (sand castle pulse) Switches modes.

0: Internal Mode 1: External input Mode

Internal Mode

HBP-PHS1/2

Switches phase of black-stretch-detection stop pulse.
HBP-PHS1 = 0 and HBP-PHS2 = 0: FBP + 3%
HBP-PHS1 = 0 and HBP-PHS2 = 1: FBP + 8%
HBP-PHS1 =1 and HBP-PHS2 = 0: FBP + 13%
HBP-PHS1 =1 and HBP-PHS2 = 1: FBP + 18%

Leaving Y open and setting the test circuit SW 2 to C enable to monitor H/V-BPP
(black-stretch-detection stop pulse) width through pin 2.

+3%

SYNC SEP-LEVEL

Switches Sync SEP-level.
00: 16% 01:24% 10:32% 11: 40% (At 11251/60)

16%

TEST

Test Mode:
Controls 1-bit DAC of open-collector when TEST is 00.

Outputs H/C-SYNC from pin 28, and ACB reference pulse from pin 36 when TEST
is 01.

Do not set TEST to 10/11 for that is shipment TEST Mode.

00

12
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TOSHIBA

TA1360ANG

Resister Name

Description

Preset Value

Switches vertical BLK stop phase.
00000: 16 H~ 11110: 46 H (1 H/STEP)

V-BLK PHASE 32H
11111: Internal H/V-BLK OFF
Please set ACB Mode to OFF when internal H/V-BLK is OFF (11111).
V-FREQUENCY Vertical free-run frequency: Sets V pull-in range. (See Appendix 2.) 1281 H
COMPRESSION-BLK Compression BLK phase: Sets BLK for upper and lower parts of screen. (See
PHASE-1/2 Appendix 3.) CENTER, OFF
P-MODE1/2 Picture Mode: Sets picture mute, halftone, blue background, and Y mute. (See P-MUTE 1
Appendix 4.)
Unicolor adjustment:
UNI-COLOR min
0000000: -16dB~ 1111111: 0dB
Brightness adjustment:
BRIGHTNESS CENTER
00000000: -40 IRE  11111111: +40 IRE
OSD-ACL;
OSD-ACL ON
0: OFF 1:ON
Color adjustment:
COLOR 0000000: COLOR MUTE, C-MUTE
0000001: —20dB or more  1111111: +4dB
Tint adjustment:
TINT +0 deg
0000000: -32 deg~ 1111111: +32 deg
Sharpness adjustment:
PICTURE-SHARPNESS 0000000: —10dB or more  1000000: +10dB CENTER
1111111: +17.5dB (at peak FREQ)
Blue stretch y correction: B-axis correction
BLSy OFF
0: OFF 1:ON
RGB brightness:
RGB-BRIGHTNESS CENTER

0000000; -20 IRE~  1111111; +20 IRE

Switches DC restoration rate.

DCRR-SW 100% or higher
0: 100% or higher 1: 100%or lower
High-bright color:
HI BRT ON
0: OFF 1:ON
RGB contrast:
RGB-CONTRAST min
0000000: -16.5dB  1111111: 0dB
Sub-contrast:
SUB-CONTRAST CENTER
00000: -3.3dB  11111: +2.5dB
WPS level:
WPS 110 IRE
0: 110 IRE  1: 130 IRE
Y/color-difference input Mode:
YUV MODE 0: Y/Cb/Cr, 1:Y/Pb/Pr Y/Cb/Cr
(Remarks) Y/Cb/Cr: ITU-R BT 601
Y/Pb/Pr: ITU-R BT 709 (1125/60/2:1)
Y -out gamma control:
Y-outy OFF
0: OFF 1:ON
Drive gain 1/2;
DRIVE GAIN1/2 CENTER
0000000: -5dB  1111111: +3dB
DR-R Switches RGB drive gain base. (See Appendix 5 R
DR-B/G 9 - (See App )
13 2005-08-18



Resister Name Description Preset Value
R/G/B cutoff:
1) At ACB-OFF RGB-OUT
R/G/B CUT OFF 00000000: 1.9V  11111111: 29V CENTER
2) At ACB-ON SENS-IN
00000000: 0.5 Vp-p  11111111: 1.5 Vp-p
Switches R-Y/B-Y relative amplitude:
R-Y/B-Y GAIN CENTER
0000: min (0.45) 1111: max (0.9)
Switches R-Y/B-Y relative phase:
R-Y/B-Y PHASE min
0000: min (90 deg) 1111: max (111.5 deg)
Switches G-Y/B-Y relative amplitude:
G-Y/B-Y GAIN CENTER
0000: min (0.25) 1111: max (0.48)
Switches G-Y/B-Y relative phase:
G-Y/B-Y PHASE min
0000: min (232 deg) 1111: max (254 deg)
Color SRT transient: Color-difference transient improvement
COLOR SRT TRAN CENTER
00: C-SRT OFF~ 11: max
Color SRT peak frequency:
C FREQ 4.5 MHz
0:4.5MHz 1:5.8 MHz
Green stretch:
GREEN STRETCH OFF
00: OFF~ 11: max (+3dB)
Color y correction point
COLOR y OFF
00: OFF, 01:0.23Vp-p, 10:0.40 Vp-p, 11:0.58 Vp-p
Color limiter level:
CLT 1.65 Vp-p
0: 1.65 Vp-p, 1:2Vp-p
Color detail enhancer:
CDE CENTER
00: min  11: max
Dynamic Y/C compensation: Operated when luminance level is made up
Y/C GAIN COMP according to dynamic Yy. OFF
00: OFF~ 11: max
Blue stretch gain: B-axis correction
BL STRETCH GAIN OFF
00: OFF 11: max (+6.4dB)
Flesh color: Skin tone correction
FLESH OFF
0: OFF 1: ON (Lead-in angle: +33.7 deg)
Shifts a center of horizontal picture position (phase):
H-SHIFT OFF
0: OFF 1:ON (FBP shifts 6.7% against HD)
VSM phase:
VSM-PHASE CENTER
000: -37.5ns 101: normal 111: +15 ns
VSM gain:
VSM GAIN OFF
000: OFF 001:0dB~ 111: +16dB (VSM gain is limitted 1.4 Vp-p)
APACON peak frequency:
APACON PEAK fg 13.5 MHz
00: 13.5MHz 01:9.5MHz 10:7.2MHz 11:4.5 MHz
DC restoration rate correction point:
DC REST POINT CENTER
000: 0% 111: 49%
DC restoration correction rate:
DC REST RATE min
000: 100% 111: 135% (70%)
DC restoration rate correction limit point:
DC REST LIMIT min
00: 67% 01:77% 10:80% 11: 80%
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Resister Name Description Preset Value
Black stretch start point 1:
BLACK STRETCH POINT CENTER
000: OFF 001: 25 IRE~ 111: 55 IRE
Black stretch start point 2:
APL VS BSP 0 IRE
00: 0 IRE 11: 46 IRE up (at APL 100%)
Black level automatic correction: Up to 6.5 IRE. (Black stretch takes priority.)
B.L.C OFF
0: OFF 1:ON
Switches black detection level:
B.D.L. 3IRE
0:3IRE 1:0IRE
Black stretch area reinforcement:
BS-AREA ON
0: ON 1: OFF
SRT gain; Y transient improvement (LTI)
SRT-GAIN CENTER
00000: min - 11111: max
White letters improvement amplitude;
WPL-LEVEL min
000: min (21 IRE) ~ 110: max (102 IRE) 111: OFF
Dynamic ABL detection voltage
D-ABL POINT CENTER
00: min  11: max
Dynamic ABL sensitivity
D-ABL GAIN min
00: min  11: max
Blue stretch point; B-axis correction
BL STRETCH POINT min
00: min (28 IRE) 11: max (60 IRE)
ABL detection voltage
ABL POINT CENTER
000: min  111: max
ABL sensitivity
ABL GAIN min
000: min 111: max
RGB output mode; RGB output mode SW for test and adjustment
RGB-OUT MODE Normal
00: Normal 01:Ronly 10:Gonly 11:Bonly
Dynamic Yy gain vs dark area; dynamic y-correction according to dark area.
DYNCy GAIN 00:min~ CENTER
11: max (Maximum gain is +6dB included Static Yy gain for dark area.)
Black stretch characteristic swich
BS-CHAR1 = 0 and BS-CHAR2 = 0: OFF
BS-CHAR1/2 BS-CHAR1 = 0 and BS-CHAR2 = 1: min OFF
BS-CHAR1 = 1 and BS-CHAR2 = 0: mid
BS-CHAR1 = 1 and BS-CHAR2 = 1: max
Static Yy dark area gain; y correction for dark area
STATICy GAIN-1 000: OFF 001: min (-5dB) ~ 11: max (+2.4dB) OFF
Note: When STATIC y GAIN-1 is 000(OFF), set DYNC y GAIN to min (00),
STATIC y GAIN-2 to OFF (11), and DYNC y AREA to min (000).
Static Yy light area gain; y correction for light area
STATICy GAIN-2 00: max (-8.8dB)~ 11: OFF max
When 00~10 is set, light area static Yy and light dynamic Yy according to light area
is operated.
OSD brightness:
OSD BRIGHT -5 IRE
00:5IRE 01:0IRE 10:-5IRE 11:-10IRE
OSD contrast:
OSD-CONTRAST min
00: min (1.7dB) 11: max (0dB)
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Resister Name Description Preset Value

Adjusts Y/C phase; adjusts the phase Y before passing through matrix circuit.
Y/C DL1/2 Y/CDL2=0and Y/CDL1=0:-10ns, Y/CDL2=0and Y/CDL1=1:-5ns -10ns
Y/CDL2=1and Y/CDL1=0:0ns,Y/CDL2=1andY/CDL1=1:+5ns

Dynamic y dark area detection sensitivity; switches detection sensitivity of dynamic
DYNC’)/AREA Yy of dark area. min
000: min~ 111: max

Controls Y detail; corrects sharpness of 5.0-MHz peak frequency.
Y DETAIL CONTROL CENTER
0000:min (trap) 1111: max (+6dB)

White peak blue point;
WP BLUE POINT OFF
000: OFF 001: min (42 IRE) ~ 111: max (106 IRE)

Y group delay correction; shoot balance correction.
Y-GROUP DELAY

CORRECTION 0000: Pre-shoot gain is lowered. (Overshoot gain is raised.) CENTER
1111: Overshoot gain is lowered. (Pre-shoot gain is raised.)
White peak blue gain.
WP BLUE GAIN min

000: min (+3dB) 111: max (+10dB)
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Appendix 1: Horizontal Frequency

Pin Voltages (V) Bus Data
- - H-Frequency (kHz)
Pin 13 Pin 22 00-DO 00-D7 00-D6
DEF Vce
(8.0~9.0) 0 0 0 28.125
DEF GND 6.0 (5.0~7.0) 0 0 1 31.5
(0~1.0) 3.0 (2.0~4.0) 0 1 0 33.75
DEF GND
(0~1.0) 0 1 1 37.9
DEF Vco
(8.0~9.0) 1 0 0 15.75
DEF Vge 6.0 (5.0~7.0) 1 0 1 31.5
(8.0~9.0) 3.0 (2.0~4.0) 1 1 0 33.75
DEF GND
(0~1.0) 1 1 1 45

Note 1: Controlling pins prevails over BUS control. When the TA1360N is used for CRT, control horizontal oscillation

frequency by pins 13 and 22. (See the pin descriptions for details.)

Note 2: Horizontal output frequency may not be switched at once but may takes two steps if switching pins 13 and
22 is controlled at the same time. Switching horizontal output frequency may cause deterioration of the

horizontal transistor. Thus, be sure to take account of applications, included software.

Appendix 2; Vertical Frequency

V-BPP
D V Pull-in R E le of Fi H)-F
ata ull-in Range Stort Phase Stop Phase xample of Format/V (H)-Frequency
000 48~1281 H 1100 H 1125P/30 Hz (33.75 kHz)
- 750P/60 Hz (45 kHz)
001 48~849H 730 H (750P/50H2(37.5 kHz))
~ 625P/50 Hz (31.5 kHz)
010 48~725H 600 H SVGA/60 Hz(37.9 kHz)
V-BLK P.
_ 11251/50 Hz (28.125 kHz)
011 48~660 H 545 H (C.BLKP) 11251/60 Hz (33.75 kHz)
+20 H
100 48~613 H 500 H 525P/60 Hz (31.5 kHz)
_ PAL/SECAM/50 Hz (15.625 kHz),
101 48~363 H 290 H 100 Ha (31,5 kHz)
_ NTSC/60 Hz (15.734 kHz),
110 48~307 H 240 H 120 Hz (31.5 kHz)
111 VP-OUT HI — — _

17
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Appendix 3; Compression-BLK Phase

V-Frequency Phase-1 (start phase) * Phase-2 (stop phase)
000 1088 H~1116 H
001 720 H~748 H
010 592 H~620 H
50~78 H
011 528 H~556 H (0000: C-BLK2 OFF)
100 488 H~516 H
101 280 H~308 H
110 224 H~252 H
111 C-BLK OFF

*: C-BLK1=1111: C-BLK1 OFF

Appendix 4; P-Mode

05-D7 1A-D1 1A-DO MODE Description

P-Mute and halftone the main signal by pin Y.
0 0 0 NORMAL 1 | Insert analog RGB-IN by Ys3, and OSD-IN by Ys1/Ys2.
Analog RGB-IN > P-Mute

Full-screen-mute process is executed on Y of main signal by BUS.
0 0 1 Y-MUTE Insert analog RGB-IN by Ys3, and OSD-IN by Ys1/Ys2.
Analog RGB-IN > P-Mute

Full-screen-halftone process is executed on main signal by BUS.
Insert P-Mute by pin Y), and analog RGB-IN by Ys3.

Ys1/Ys2 blends OSD-IN and main halftone signal.

Analog RGB-IN > P-Mute

0 1 0 Yy 1

Blue background process is executed on main signal by BUS.
0 1 1 BB Insert P-Mute by pin Y}, analog RGB-IN by Ys3, and OSD-IN by Ys1/Ys2
Analog RGB-IN > P-Mute

Full-screen-mute process is executed on main signal by BUS.
1 0 0 P-MUTE 1 Insert analog RGB-IN by Ys3, and OSD-IN by Ys1/Ys2.
Analog RGB-IN > P-Mute

Full-screen-halftone process is executed on main signal by BUS.

Insert P-Mute by pin Yy, and analog RGB-IN by Ys3.

1 0 1 Ym 2
Ys1/Ys2 blends OSD-IN and main halftone signal
P-Mute > Analog RGB-IN
Full-screen-mute process is executed on main signal and analog RGB-IN by
BUS.
1 1 0 P-MUTE 2

Insert OSD-IN by Ys1/Ys2.
P-Mute > Analog RGB-IN

P-Mute and halftone process is executed on the main signal by pin Y.
1 1 1 NORMAL 2 | Analog RGB-IN is inserted by Ys3, and OSD-IN by Ys1/Ys2.
P-Mute > Analog RGB-IN

Output priority; ~ (000)~(100): Main signal < BB < P-MUTE < RGB-IN < OSD-IN
(101)~(111): Main signal < BB < RGB-IN < P-MUTE < OSD-IN
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Appendix 5; DR-R, DR-B/G

DR-R DR-B/G Reference Axis Drive Gain1 Drive Gain2
0 0 R G B
0 1 R G B
1 0 G R B
1 1 B G R

Read Function

Signal Function

Power-on reset:
POR 0: RESISTER PRESET 1: Normal

After power on, 0 is returned at first read; 1, at second and subsequent reads.

Detects IK input; detects input through pin 45.

0: NG (no signal) 1: OK (signal detected)
Detects RGB-OUT self-check; detects output of pins 41, 42, 43.
RGB-OUT 0: NG (no signal) 1: OK (signal detected)

IK-IN

Detects signal when all three outputs hsve signals. Small signals are not detected.

Detects YUV-IN self-check; detects input of pins 3, 4, 5 or pins 8, 9, 10.

YUV-IN 0: NG (no signal) 1: OK (signal detected)

Detects signal when all three inputs are AC signals. Small signals or signals like DC voltage are not
detected.

Detects H-OUT self-check; detects output of pin 26.
0: NG (no signal) 1: OK (signal detected)

Detects VP-OUT self-check; detects output of pin 27.
0: NG (no signal) 1: OK (signal detected)

Detects RGB-IN self-check; detects input of pins 33, 34, 35.
0: NG (no signal) 1: OK (signal detected)

H-OUT

VP-OUT

RGB-IN

Detects signal when all three inputs are AC signals. Small signals or signals like DC voltage are not
detected.

Detects SYNC-IN self-check; detects input of pin 14.
0: NG (no signal), 1: OK (signal detected)

SYNC-IN
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How to Transmit/Receive Via I°C Bus
Slave Address: 88H

A6 A5 A4 A3 A2 A1 A0 WIR

1 0 0 0 1 0 0 0/1

Start and Stop Conditions

Start condition Stop condition

Bit Transfer

SDA / X \

SCL

¢

SDA must not be changed ~SDA may be changed

Acknowledgement

SDA from transmitter _\_DC L >< / High impedance at bit 9
SDA from receiver | —— —~~—~
Low impedance only

' at bit9

Clock pulse for acknowledgement
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Data Transmit Format 1

| S | Slave address | 0 |A| Sub address

| A | Transmit data

[a]P]

T 7 bit T 8 bit
T MSB T MSB
S: Start condition A: Acknowledgement

Data Transmit Format 2

1

MSB

9 bit

T

P: Stop condition

| S | Slave address | 0 |A| Sub address

|A| Transmit data 1 |A|

S\ ------ | Sub address

|A| Transmit data n |A| P|

Data Receive Format

|S| Slave address | 1 |A| Receive data

[a]P]

T 7 bit T 8 bit

MSB MSB

To receive data, the master transmitter changes to a receiver immediately after the first acknowledgement. The

slave receiver changes to a transmitter.

The stop condition is always created by the master.

Optional Data Transmit Format

| S | Slave address | 0 |A| 1 | Sub address

[A] Transmitdata1 |----

| Transmit data n | A| P |

T 7 bit T 7 bit

MSB MSB

1

8 bit

MSB

1

MSB

8 bit

In this way, sub addresses are automatically incremented from the specified sub address and data are set.

I2C BUS Conditions

Characteristics Symbol Min Typ. Max Unit
Low level input voltage ViL 0 — 1.0
High level input voltage VIH 1.8 — Vce
Low level output voltage at 3 mA sink current VoL1 0 — 0.4
Input current each 1/O pin with an input voltage I _10 o 10 VA
between 0.1 VDD and 0.9 VDD
Capacitance for each I/O pin Ci — — 10 pF
SCL clock frequency fscL 0 — 100 kHz
Hold time START condition tHD:STA 4.0 — — us
Low period of SCL clock tLow 4.7 — — us
High period of SCL clock tHIGH 4.0 — — us
Set-up time for a repeated START condition tsu:sTA 4.7 — — us
Data hold time tHD:DAT 350 — — ns
Data set-up time tsu:DAT 250 — — ns
Set-up time for STOP condition tsu:sTo 4.0 — — us
Bus free time between a STOP and START condition tBUF 47 — — us
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Maximum Ratings (Ta = 25°C)
Characteristics Symbol FCBA | Egténg FCBC Unit
Power supply voltage (pins 19, 40, 55) | Vccmax9 12
Power supply voltage (pin 29) Veemax2 25 \%
Input pin voltage Vin GND -0.3to Vgc +0.3
Power dissipation Pp (Note 3) 2551 2717 3378 mwW
Power o_Iissipation reduction rate 1/6ja 20.4 217 27.0 mW/eC
depending on temperature
Operating temperature Topr —-20 to 65 -20 to 65 -20 to 65 °C
Storage temperature Tstg -55 to 150 -55to 150 -55to 150 °C
min 8.5 8.7 8.7
Supply voltage (pins 19, 40, 55) typ. 8.8 9.0 9.0 \Y
max 9.1 9.3 9.3

Note 3: See the following Figure A.

Note, however, that the conditions apply only to the case where the device is mounted on board A (180 mm
x 125 mm x 1.6 mm, one-sided); board B (329 mm x 249 mm x 1.6 mm, two-sided); or board C (276 mm x
192 mm x 1.6 mm, six-layered). When mounting the IC, select boards no smaller than these. When using
under the conditions of board A, set the IC’s power supply voltage (pins 19, 40, 55) to 8.8 V (+0.3 V).
Because the IC’s thermal capacity margin is narrow, when designing a set, incorporate heat discharge
features into the design. Note that the power dissipation varies widely depending on the board mounting

conditions.

(mW)

Power dissipation Pp

3378

2717

2551

2297

{

1848

N

1735

Printed Circuit
Board A

Printed Circuit Board B
Printed Circuit Board C

25 65

150

Ambient temperature Ta (°C)

Figure A Power Dissipation Reduction Curve
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Note 4: Power supply sequence

At power-on, power should be supplied to the power supply pins according to the following sequence:

1. Pin 29 (I°L VDD)
2. Pin 19 (DEF/DAC Vcc)
3. Pins 40 and 55 (RGB Vcc/YC Vee)

Supply power to pin 29 via zener diode through resistor from pin 19. (See “Application Circuit”.)

BUS preset value is become undefined and caused malfunction of the IC unless supplying power to all
supply pins or follow the power supply sequence described above. When the frequency of horizontal output
(pin 26) became undefined, horizontal transistor may be damaged. When the TA1360N is used for CRT,
control horizontal oscillation frequency by pins 13 and 22.

Y% DEF/DAC V¢e

>

Horizontal output 6.0 V (typ.)

POR release voltage (BUS operation) 4.6 V (typ.)

A\ 4

Logic operation 1.3 V (typ.)

t

Figure B Timing chart that indicates the timing from power-on
till horizontal output. (At Ta= 25 C°)
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Operating Conditions
Characteristics Description Min Typ. Max Unit
Board A (Note 5) 8.5 8.8 9.1
Pins 19, 40, 55
Supply voltage (Vcc) Boards B and C (Note 5) 8.7 9.0 9.3 \4
Pin 29 1.8 2.0 22
- - o - - -
Y input level P|n.s 3,8: 1(?0/0 color bar, including sync (Picture o 10 .
period amplitude, 0.7 Vp-p) Vp-p
Color-difference input level Pins 4,59, 10: 100% color bar, not including sync — 0.7 —
Y input frequency Pins 3, 8 0 — 30
MHz
Color-difference input frequency Pins 4, 5,9, 10 0 — 15
HD/VD input level Pins 15, 16 2.0 5.0 Vee \%
SYNC input level Pin 14: 100% color bar, including sync 0.9 1.0 1.1 Vp-p
CP 4.2 5.0 Vce
SCP input level Pin 17
BPP 2.2 25 2.8
At 28 k/31 k/33 k/37 kHz 0 0 1.0
Pin 13
At 15 k/31 k/33 k/45 kHz 8.0 Vce Vce
Horizontal frequency switching 28.125 kHz or 15.75 kHz 8.0 Vec | Vee v
voltage 31.5 kHz 50 | 60 | 70
Pin 22
33.75 kHz 2.0 3.0 4.0
37.9 kHz or 45 kHz 0 0 1.0
H-AFC 6.5 7.0 Vce
FBP input level Pin 24
H-BLK 3.0 3.5 4.0
FBP input width Pin 24 0.16 — 0.3 H
H-OUT input current Pin 26 — 9.0 15.0 A
m
DAC input current Pins 28, 36 — 0.3 1.0
SCL/SDA pull-up voltage Pins 30, 31 3.3 5.0 Vce \%
SDA input current Pin 31 — — 2 mA
Analog RGB input level Pins 33, 34, 35: White 100% — 0.7 — v
p-p
Analog OSD input level Pins 37, 38, 39: White 100% — 0.7 —
Ys3 switching voltage Pin 49 1.5 5.0 Vce
OSD 2.9 5.0 Vce
Ys1/2 switching voltage Pins 51, 50
VSM MUTE 1.1 1.5 1.7 v
BLK 7.0 Vee Vee
Ym switching voltage Pin 52 P-MUTE 2.7 3.5 4.0
HALF TONE 1.2 1.5 1.8
External V-BLK input current Pin 27 0.78 — 1 mA

Note 5: See “Maximum Ratings” about the boards A, B, and C.

Electrical Characteristics (unless otherwise specified, Vcc =9 V2 V, Ta = 25°C)

Current Dissipation

Pin Name Symbol C-Ii-:izsutit Min Typ. Max Unit
DEF/DAC Vgc (9 V) lcct — 19.2 240 | 282
RGB Vcc (9V) lcc2 — 48.8 61.0 | 67.8 A
I’L Vpp (2V) lccs — 21.3 250 | 294
Y/ICVcc (9V) Icca — 36.8 | 46.0 | 511

24
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Pin Voltage

Test Condition
(1) BUS = Preset
(20 SW1=B,SW2=B, SW3=C, SW4 =B, SW5 =B, SW7 = B, SW8~10 = B, SW14 = B, SW20 = ON,
SW23 =B, SW24 =A, SW26 =A, SW33~35=A, SW37 to 39=A, SW54 = OFF, SW56 = ON

Pin No. Pin Name Symbol C-Ii-recsutit Min Typ. Max Unit
1 DARK AREA DET FILTER V4 — — 0.09 | 0.15
2 BPH FILTER Vo — 5.5 5.8 6.1
3 Y1IN V3 — 4.7 5.0 53
4 Cb/Pb1 IN Vg4 — 4.7 5.0 5.3
5 Cr/Pr1 IN Vs — 4.7 5.0 5.3
7 LIGHT AREA DET FILTER V7 — — 0.09 | 0.15
8 Y2IN Vg — 4.7 5.0 53
9 Cb/Pb2 IN Vg — 47 5.0 5.3
10 Cr/Pr2 IN V1o — 4.7 5.0 5.3
11 COLOR LIMITER V11 — 6.65 6.9 7.15
12 VSM FILTER Vq2 — 7.5 7.7 7.9
14 SYNCIN V14 — 1.8 21 24
15 VD IN V15 — — 0 0.3
16 HD IN Vie — — 0 0.3
17 CPIN Vi7 — — 0 0.3
20 AFC FILTER Voo — 54 6.2 7.0
21 HVCO V21 — 4.4 5.0 5.6 v
23 H CURVE CORRECTION Vo3 — 2.2 25 2.8
33 ANALOGB IN V33 — 365 | 395 | 4.25
34 ANALOG G IN Vaa — 365 | 395 | 4.25
35 ANALOG R IN V35 — 365 | 395 | 4.25
37 ANALOG OSD B IN V37 — 365 | 395 | 4.25
38 ANALOG OSD G IN V3g — 365 | 395 | 4.25
39 ANALOG OSDRIN V39 — 365 | 395 | 4.25
46 B S/H Vag — | 42 5.2 6.2
47 G S/H Va7 — 4.2 5.2 6.2
48 R S/H Vag — | 42 5.2 6.2
49 Ys3 Va9 — — 0.1 0.2
50 Ys2 V5o — — 0.1 0.2
51 Ys1 V51 — — 0.1 0.2
52 Ym Vsp — — 0.1 0.2
53 ABCL IN Vs3 — 6.1 6.35 6.6
54 VSM OUT Vsy — 4.1 4.3 4.5
56 APL FILTER Vsg — 4.8 5.0 5.2
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Picture Quality (Sharpness) Block

T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
Y input dynamic range Dry — — 0.7 1.0 15 Vp-p
Vg — -15 10 15
Black detection level shift (Note PO1) mV
Vg3 — 35 45 55
Black stretch amp maximum gain Ggs — (Note PO2)| 2.4 2.8 3.2 dB
PBsT1 — 20 25 35
Black stretch start point 1 (Note P03) IRE
PesT2 — 50 55 60
PBs1 — 0 5 10
Black stretch start point 2 (Note P04) IRE
Pes2 — 14 21 30
Pesc1 — 26 28 30
PBsc2 — -8 -6 -4
Pgsca — 26 28 30
Black stretch characteristic switch (Note P05) IRE
PBsc4 — -5.5 -3 -1
PBscs — 26 28 30
PBsce — -3.5 -2 -0.5
Black stretch area reinforcement IBSA o (Note POB)| 13 18 23 VA
current
DVp1 — 80 120 160
D.ABL detection voltage DV1o — (Note PO7)| 240 280 320 mV
DV11 — 380 420 460
SpAMIN — — 0.01 0.02
D.ABL sensitivity (Note P08) VIV
SpAMAX — 0.25 | 0.28 | 0.31
Black level correction BLC — (Note P09)| 4.5 6.5 8.5 IRE
Dark area Yy correction point Ppcp — (Note P10)| 25 28 33 IRE
Dark area dynamic Yy gain GpDGMAX — (Note P11)| 5.5 6 6.5 dB
GpSGMIN — -6.5 -5 -4
Dark area static Yy gain (Note P12) dB
GDSGMAX — 2 24 2.6
Light area Yy correction point LPG — (Note P13)| 64 74 80 IRE
Light area dynamic Yy gain GLDG — (Note P14)| 1.1 1.7 2.3 dB
GLsSGMIN — 0.3 0.6 0.9
Light area static Yy gain (Note P15) dB
GLsGMAX — 1.4 1.7 2.3
DAMIN — 0.25 0.3 0.37
Dark area detection sensitivity DACEN — (Note P16)| 0.88 0.98 1.08 \
DAMAX — 0.95 1.05 1.15
ADT100 — 0.9 1.1 1.2
DC restoration rate ADTq35 — (Note P17)| 1.2 1.35 1.5 times
ADTgs5 — 0.55 0.70 0.85
VpTo — -5 0 5
DC restoration point (Note P18) %
VpT1 — 47 49 55
PpTL60 — 64 67 70
PpTL75 — 74 77 80
DC restoration limit (Note P19) %
PpTL87 — 74 80 82
PbTL100 — 74 80 82
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T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
FaP00 — 10.5 13.5 17
FaP01 — 7 9.5 12
Sharpness control peak frequency — MHz
FapP10 — 5 7.2 7.8
Fap11 — 3.5 4.5 6.3
DC fluctuation at switching sharpness VRDC o (Note P20)| — 0.01 0.02 v
control peak frequency
GmAax00 — 15 17.5 19
GMINOO — -4 -0.6 25
GMmAX01 — 15 17.5 19
GMINO1 — -5 -0.3 25
Sharpness control range (Note P21) dB
GpmAX10 — 15 17.5 19
GMIN10 — -7 -2.5 15
GMAX11 — 15 17.5 19
GMIN11 — 12 -5 0
GcENoo — 7 10 13
GcENo1 — 7 10 13
Sparonessconrol contr ote P2) ds
GCEN10 — 7 10 13
GCEN11 — 7 10 13
TSRT00 — 0.9 1.6 2.7
TsRrT01 — 35 4.8 7.1
2T pulse response SRT control (Note P23) dB
TSRT10 — 6.7 8.5 11.3
TSRT11 — 115 | 125 | 155
VSM peak frequency Fvsm — — 19 19.5 25.5 MHz
Gvooo — — -40 -35
Gvoo1 — -2 -1.2 -0.4
Gvo1o — 3.7 4.6 55
Gvo11 — 71 8.2 9.3
VSM gain (Note P24) dB
Gv100 — 8.9 10.5 121
Gv101 — 11.4 12.6 13.8
Gv110 — 13.5 14.4 15.3
Gv111 — 14.8 15.7 16.6
Vsr49 — 0.62 0.78 0.85
VSM mute threshold voltage VsRrs0 — | Pins 49, 50, 51 0.62 0.78 0.85 \%
VsRr51 — 0.62 0.78 0.85
Viu — 0.55 0.66 0.75
VSM limit (Note P25) Vp-p
Vip — 0.55 0.66 0.75
Y input to R output delay time TYR — — 110 125 145 ns
YDLA — 3 5 10
Y delay time switch YDLB — (Note P26) 7 10 15 ns
YDLC — 10 15 25
GaMIN — -4 -2.5 -1
GBMIN — 2.5 3 3.5
Y group delay correction (Note P27) dB
GAMAX — 1 1.7 2.4
GemAX — -5 -4 -2
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T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
GcDpEOO — 9 10 11
G — 9 10 11
Color detail enhancer CDEO1 (Note P28) dB
GcpE10 — 9 10 11
GcDE11 — 9 10 11
Y detail frequency Fyp — — 4 5 6 MHz
GyDMAX — 11 13 15
Y detail control range GYDCEN — (Note P29) 8 10 12 dB
GyDpMmIN — 3 5 7
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Color Difference Block 1: YUV input and matrix

T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
DrB — 0.7 0.9 1.0
Color difference input dynamic range — Vp-p
Drr — 0.7 0.9 1.0
TRMAX — 25 29 33
Color difference tint control TRMIN — . -37 -33 -29 o
characteristic TBMAX . 27 31 35
TBMIN — -36 -32 -28
FBoo — 3.6 4.5 5.4
FBo1 — 4.6 5.8 7.0
Color SRT peak frequency — MHz
Froo — 3.6 4.5 5.4
Fro1 — 4.6 5.8 7.0
GSBoocEN — 1.5 2.8 4.1
GSpoomax — 29 4.2 55
GSB01CEN — 2.0 3.3 46
GSgotmax | — 3.5 4.8 6.1
Color SRT gain (Note SO01) dB
GSRO0CEN — 3.4 4.7 6.0
GSRoOMAX — 54 6.7 7.0
GSRo1CEN | — 3.1 4.4 5.7
GSRo1MAX — 5.2 6.5 7.8
Cb1 input to B output delay time T — — 130 155 185 ns
Cr1 input to R output delay time TR — — 130 155 185 ns
GCgpyY1 — 1.8 2.25 2.7
GCgpy2 — -165 | -1.2 | -0.75
Dynamic Y/C compensation (Note S02) dB
GCRDY1 — 1.8 2.25 2.7
GCRDY?2 — -165 | -1.2 | -0.75
Gvoo — 2.4 3.4 4.4
Gyo1 — 2.4 3.4 44
Gces — 95 | 11.0 | 125
GpgB — 9.9 11.4 12.9
YUV gain (Note S03) dB
GpBR — -18.0 | -16.0 | -14.0
GCRR — 9.5 11.0 12.5
GpRB — -15.0 | -13.5 | -12.0
GPRR — 10.0 | 11.5 | 13.0
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Characteristics Symbol C-Ii—risijtit Test Condition Min Typ. Max Unit
GrA01 — 0.98 1 1.02
GrA10 — 0.95 1 1.05
GrA11 — 0.93 1 1.07
GrB01 — 1.01 1.05 1.10
GrB10 — 1.05 1.1 1.15
GrB11 — 1.12 1.19 1.26
GrC01 — 1.10 1.14 1.18
Green stretch GrC10 — (Note S04)| 1.23 1.27 1.31 | times
GrC11 — 1.35 1.42 1.49
GrD01 — 1.09 1.13 1.17
GrD10 — 1.21 1.25 1.29
GrD11 — 1.32 1.39 1.46
GreE01 — 0.98 1 1.02
GrE10 — 0.95 1 1.05
GrE11 — 0.93 1 1.07

30 2005-08-18



TOSHIBA TA1360ANG

Color Difference Block 2

T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
Color diffgrgnce contrast adjustment AVyoy o (Note A01)| 145 16.0 175 dB
characteristic
AVeoY+ — 3.0 4.0 5.0
Color adjustment characteristic (Note A02) dB
AvcCY- — -35 -22 -17
ORMAX — 109 111.5 114
ORCNT — 98.5 101 103.5 °
ORMIN — 88 90 92
R-Y relative phase and amplitude —
VRVBMAX | — 0.86 | 0.90 | 0.94
VR/VBCNT | — 0.65 | 0.69 | 073 [ times
VRVBMIN — 042 | 045 | 0.49
OGMAX — 251 254 257
O0GCNT — 244 247 250 °
OGMmIN — 229 | 232 | 235
G-Y relative phase and amplitude —
VG/VBMAX — 0.43 0.48 0.53
VG/VBCNT — 0.33 0.37 0.41 times
VG/VBMIN — 0.22 0.25 0.28
GHTRY — 0.47 0.50 0.53
Color difference halftone )
characteristic GHTgy — (Note AO3) | 0.47 0.50 0.53 | times
GHTgy — 0.47 0.50 0.53
Vit — 0.09 0.23 0.37
V2 — 0.26 0.40 0.54 | Vp-p
Color y characteristic (Note A04)
Vy3 — 0.44 0.58 0.72
Ay — 0.60 0.70 0.80 —
CLTo — 1.45 1.65 1.85
Color limiter characteristic (Note AO5) Vp-p
CLTq — 1.80 | 2.00 | 2.20
High-bright color gain HBC1 — (Note A06)| 0.02 0.04 0.06 | times
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Text Block
- Test - . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
GRr — 3.08 3.45 3.90
AC gain (Y1in~R/G/B out) Gg — (Note TO1)| 3.08 3.45 3.90 | times
Gp — 3.08 3.45 3.90
GGgR — 0.94 1.00 1.06
AC gain axis difference —
GpR — 0.94 | 1.00 | 1.06
GrR — 30 60 —
Frequency characteristic At -3dB, sharpness
(Y1in~R/G/B out) Gre — | characteristic is flat 30 | 60 | — | MHz
Gis — 30 60 —
Frequency characteristic Grch _ 10 12.5 — MHz
(Cb1/Cr1in~R/G/B out) Gror — - 10 125 -
Gry1 — 2.05 | 230 | 2.59
Y frequency characteristic 2
(Y in~R/G/B out) Giy15 — 240 | 275 3.10 | Vp-p
G — 1.85 | 220 | 2.65
30 (Note T02)
Vybc1 — — 0.02 0.05
Difference among DC center voltages
of RGB output amplitudes Vypci1s —_ —_ 0.02 | 0.05 v
VyDCc30 — — 0.05 0.10
Unicolor adjustment characteristic AVy — (Note TO3)| 15.0 16.0 17.0 dB
VprMAX — 4.10 4.45 4.80
Brightness adjustment characteristic VproONT — (Note T04)| 3.05 3.40 3.75 \Y
VorMIN — 1.95 2.30 2.65
Vpst — 220 | 232 | 244
White peak slice level (Note T05) Vp-p
Vips2 — 259 | 274 | 2.89
Black peak slice level Vops — (Note TO6) | 1.15 1.35 1.45 \%
Ng1 — — -52 —46
RGB output S/N Ng2 — (Note TO7)[ — -52 -46 dB
Na3 — — -52 —46
GHT1 — 0.45 0.50 0.55
Halftone characteristic (Note T08) times
GHT2 — 0.45 0.50 0.55
Halftone on voltage VHT — |Pin52 0.65 0.85 1.05 \%
VvR — 0.30 0.80 1.30
V-BLK pulse output level Vva — — 0.30 0.80 1.30 \%
VvB — 0.30 0.80 1.30
VHR — 0.30 0.80 1.30
H-BLK pulse output level VHG — — 0.30 0.80 1.30 \
VHB — 0.30 0.80 1.30
tdoN — — 0.00 0.30
BLK pulse delay time (Note T09) us
tdoFr — — 0.08 0.30
AVsys — 195 | 245 | 2.95
Sub-contrast variable range — dB
Aysu- — -3.8 -3.3 -2.8
CUT+ — 0.42 0.47 0.52
Cut-off voltage variable range — \%
CUT- — 0.42 0.47 0.52
AVgaq — 2.05 | 230 | 2.55
RGB output voltage AVga2 — — 2.05 2.30 2.55 \%
AVya3 — 2.05 | 230 | 2.55
RGB output voltage 3-axis difference AVouT — — — 0 150 mV
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Characteristics Symbol C-Ii—isutit Test Condition Min Typ. Max Unit
DRR1+ — 25 3.0 35
DRR1- — -55 | 50 | 45
DRR2+ — 25 3.0 35
DRR2- — -55 | -50 | 45
DRG1+ — 25 3.0 35
DRG1- — -55 | -50 | 45
DRG2+ — 25 3.0 35
Drive adjustment variable range PRe2- _ (Note T10) o5 | 50| 48 dB
DRG3+ — 25 3.0 35
DRG3- — -55 | -50 | 45
DRB1+ — 25 3.0 35
DRp1- — -55 | -50 | 45
DRp2+ — 25 3.0 35
DRp2- — -55 | -50 | 45
DRp3+ — 25 3.0 35
DRp3- — -5.5 -5.0 -4.5
MURD — 1.7 | 1.85 | 20
Output voltage at P-mute MUgp — — 1.7 1.85 2.0 \%
MUgp — 1.7 | 1.85 | 20
P-mute ON voltage VMUTE — |Pin52 1.90 2.15 2.40 \%
BBR — 1.0 1.2 14
Output voltage at blue background BBg — — 1.0 1.2 14 v
BBg — 1.1 125 | 14 | Vpp
Input impedance of #53 Zin — (Note T11)| 24 30 36 kQ
ACL characteristic ACL _ (Note T12) B Wil Ml IS
ACL2 — -15.0 | -13.5 [ -11.0
ABLpq — -0.21 | -0.16 | —-0.11
ABLp2 — -0.28 | -0.23 | -0.18
ABLp3 — -0.37 | -0.32 | -0.27
ABLpg — -0.45 | -0.40 | -0.35
ABL point (Note T13) \%
ABLps — -0.54 | -0.49 | -0.44
ABLpg — -0.62 | -0.57 | -0.52
ABLp7 — -0.70 | -0.65 [ —0.60
ABLpg — -0.75 | -0.70 | -0.65
ABLg1 — -0.06 | -0.02 [ 0.00
ABLg2 — -0.17 | -0.12 | -0.07
ABLg3 — -0.34 | -0.29 | -0.24
ABLgs — -0.52 | -0.47 | -0.42
ABL gain (Note T14) \%
ABLgs — -0.68 | -0.63 [ —0.59
ABLgs — -0.85 | -0.80 [ -0.75
ABLg7 — -1.01 | -0.96 | -0.91
ABlLgs — -1.09 | -1.04 | -0.99
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Characteristics Symbol C1i—§:sljtit Test Condition Min Typ. Max Unit
V43R — 215 | 240 | 2.65
V42R — 0.30 | 0.80 1.30
V41R — 0.30 | 0.80 1.30
V43 — 0.30 | 0.80 1.30
RGB output mode V426 — (Note T15)( 215 | 240 | 2.65 \
V416 — 0.30 | 0.80 1.30
V438 — 0.30 | 0.80 1.30
V428 — 0.30 | 0.80 1.30
V41B — 215 | 240 | 2.65
Y1 — 56 66 76 RE
12 — 72 82 92
Y-OUT y characteristic Aq — (Note T16) | 0.49 1.24 1.99
A2 — -1.67 | -0.92 | -0.17 dB
A3 — -4.59 | -3.84 | -3.09
BSPmin — 37 42 47
BSpcnt — 72 77 82 IRE
BSpPmax — 101 106 | 111
White-peak blue characteristic (Note T17)
BSGmin — 21 3.1 4.1
BSgent — 6.4 7.4 8.4 dB
BSGmax — 9 10 11
Forced BLK input threshold voltage VBLKIN — |Pin52 5.1 5.6 6.1 \%
OACBR — — 1 —
OACBG — — 2 _ H
6aceB — — 3 —
VACBIR — 0.15 | 0.20 | 0.25
VacB1G — 0.15 | 0.20 | 0.25
ACB'insertion pulse phase and VacB1B — (Note T18) 0.15 0.20 0.25
amplitude VACB2R — 027 | 032 | 0.37
VACE2G — 027 | 032 | 037 | Vpp
VacB28 — 027 | 032 | 0.37
VACB3R — 0.52 0.57 0.62
VACB3G — 0.52 0.57 0.62
VACE3B — 052 | 057 | 0.62
IKR — 0.73 | 0.93 1.13
IK input amplitude IKg — (Note T19)( 0.73 0.93 1.13 Vp-p
IKg — 0.73 0.93 1.13
DIKin+ — 3.00 | 3.30 | 3.60
IK input cover range (Note T20) \%
DIKjn— — -0.50 | -0.30 | -0.10
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Characteristics Symbol C-Ii—isutit Test Condition Min Typ. Max Unit
GTXR — 3.03 | 340 | 3.83
Analog RGB gain GTxG — (Note T21)| 3.03 | 3.40 | 3.83 | times
GtxB — 3.03 | 3.40 | 3.83
Analog RGB gain 3-axis difference ALl _ — 094 199 199 —
GTxBIR — 0.94 1.00 1.06
GfTxr — 30 35 —
Analog RGB frequency characteristic Gfrxe — [At-3dB 30 35 — MHz
Gftxs — 30 35 —
DR35 — 0.80 1.20 1.50
Analog RGB input dynamic range DR34 — — 0.80 1.20 1.50 Vp-p
DR33 — 0.80 1.20 1.50
TXVwpSR — 245 | 270 | 2.95
Analog RGB white peak slice level TXVwpsc — (Note T22)| 2.45 | 2.70 | 2.95 | Vp-p
TXVwpsB — 245 | 270 | 2.95
VBPSR — 1.15 1.30 1.45
Analog RGB black peak limit level VBPSG — (Note T23)| 1.15 1.30 1.45 \Y
VBPSB — 115 | 1.30 | 1.45
AVUTXR — 15.5 16.5 18.5
RGB contrast adjustment Ao | — (Note T24)| 155 | 165 | 185 | dB
AVyTXB — 15.5 16.5 18.5
VbrTXmax - 3.0 3.2 34
éﬁ:r';’gtggt?cbﬁght adjustment VirTxent — (Note T25)| 26 | 2.8 | 3.0 Vv
VbrTXmin — 2.1 2.3 25
Analog RGB mode switching voltage VTXON — |Pin49 0.65 0.85 1.05 \%
TRYS — — 15 50
tPrYs — — 20 50
Analog RGB mode switching transfer Atrys _ (Note T26) —_ 0 10 ns
characteristic VS _ . 10 50
tPRYs — — 30 50
AtRYs — — 0 10
Text ACL characteristic TXACLY _ (Note T27) BT AT 2T
TXACLp — -16.5 | -14.5 [ -12.5
GospR — 2.95 | 330 | 3.70
Analog OSD gain Gosbpe — (Note T28)| 2.95 3.30 3.70 | times
Gosps — 295 | 330 | 3.70
Analog OSD gain 3-axis difference GospeR _ — 094 199 199 —
GosDBR — 0.94 1.00 1.06
Gfospr — 35 40 —
Analog OSD frequency characteristic Gfosbpe — |At-3dB 35 40 — MHz
Gfosps — 35 40 —
DR3g — 0.80 1.20 1.50
Analog OSD input dynamic range DR3g — — 0.80 1.20 1.50 Vp-p
DR37 — 0.80 1.20 1.50
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Characteristics Symbol C-Ii—isutit Test Condition Min Typ. Max Unit
OSDVwpsr | — 245 | 270 | 2.95
@r\}aellog OSD input white peak slice 0SDVupse | — (Note T29) | 2.45 270 295 | Vo
OSDVwpsg | — 245 | 270 | 2.95
OSDVgpsr | — 130 | 1.45 | 1.60
Analog OSD black peak limit level OSDVgpsa — (Note T30)| 1.30 1.45 1.60 \%
OSDVepsg | — 1.30 | 1.45 | 1.60
Vuospr11 | — 0.58 | 0.64 | 0.71
VuospG11 | — 0.58 | 0.64 | 0.71
VuospB11 | — 0.58 | 0.64 | 0.71
Vuosprio | — 0.47 | 053 | 0.59
VuospG1o | — 0.47 | 053 | 0.59
OSD contrast adjustment VuosbB10 — (Note T31) 0.47 | 053 | 0.59 Vop
characteristic Vuospbrot1 | — 0.31 | 037 | 045
Vuosbeo1 | — 031 | 037 | 045
VuosDBo1 — 0.31 | 037 | 045
Vuospbroo | — 0.19 | 022 | 0.24
VuosbGoo | — 0.19 | 022 | 0.24
Vuospeoo | — 019 | 022 | 0.24
Vbrosbo — 220 | 240 | 2.60
Analog OSD bright adjustment Vbrosp1 — (Note T32) 2.05 2.25 2.45 v
characteristic Vbrosb2 — 1.95 | 215 | 2.35
Vbrosp3 — 1.80 | 2.00 | 2.20
Analog OSD mode switching voltage Vospont | Pin 51 2.05 2.30 2.5 Vv
Vospon2 |— Pin 50 2.05 2.30 2.55
TRYS1 — — 15 50
tPRyS1 — — 20 50
AtPRYS1 — — 0 10
TFYS1 — — 10 50
tPRys1 — — 30 50
Analog OSD mode switching transfer AtPRYS1 — (Note T33) — 0 10 o
characteristic TRYS2 — — 15 50
tPRYs?2 — — 20 50
AtPRyYs2 — — 0 10
TFYS2 — — 10 50
tPRys?2 — — 30 50
AtPRyYs2 — — 0 10
OSDACL1 — — 0.00 —
OSD ACL characteristic OSDACL, — (Note T34) — 0.0 _ dB
OSDACL3 | — 6.7 | -47 | 2.7
OSDACL4 — -16.5 | -14.5 | -12.5
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041TVq — -7 -6 -5
042TV¢ — -7 -6 -5
043TVq — -7 -6 -5
41TV, — -4 -3 -2
042TVo — -4 -3 -2
43TV, — -4 -3 -2
041TV3 — — -55 -50
042TV3 — — -55 -50
. o 043TV3 — — -55 -50
OSD blending characteristic (Note T35) dB
04108D — -6.5 | -55 | 45
04208SD — -6.5 | 55 | 45
04308SD — -6.5 | -55 | 45
a410SD2 — -12.0 | -10.5 [ -9.0
0420SD2 — -12.0 | -10.5 | -9.0
0430SD2 — -12.0 | -10.5 | -9.0
0410SD3 — — -40 -30
0420SD3 — — -40 -30
0430SD3 — — -40 -30
Y — RGB input Vv 5 A — — -50 —45
Y — OSD input Vv 50 — — -55 -45
RGB input - Y Va5 v — Input: Signal 1 — -50 -45
RGB input o =4 MHz, ol -
OSD input Va-o Amplitude 0.7 Vp-p) 50 45
Input crosstalk OSD input > Y Vo v — _— _45 —40 dB
OSD input —
RGB input Vosa | — — | 50| 45
RGB input in
three axes - - |(?PU111 S,\;ﬁ?a' 1 — 50 | 40
0= Z,
OSD input in - __ | Amplitude 0.7 Vp-p) _ _50 _40
three axes
BLPmin - 23 28 33 RE
BLPmax — 55 60 65
Blue stretch point/gain (Note T36)
BLGmin — 2.4 2.9 3.4 o
BLGmax — 54 6.4 74
BLy1 — 84 89 94
BLy2 — 89 94 99
Blue stretch y correction (Note T37) IRE
BLy3 — 93 98 103
BLy4 — 98 103 108
WPLA1 — 16 21 25
White letters improvement WPL2 — (Note T38)[ 51 56 61 Vp-p
WPL3 — 97 102 107
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Sync Block
T
Characteristics Symbol Cirisijtit Test Condition Min Typ. Max Unit
Sync input horizontal sync phase SpH — (Note HAO1)| 0.55 0.65 0.75 us
HD input horizontal sync phase HDpH — (Note HAO2)| 0.58 0.68 0.78 us
HDpuTY1 — — 0.5 2.0
HDpuTY2 — 62 67 72
Polarity detecting rage (Note HAO3) %
HDpuTY3 — — 99.5 98
HDpyTY4 — 47.5 52.5 57.5
Vthsoo — 10 16 22
Vihso1 — 18 24 30
Sync input threshold amplitude (Note HAO4) %
Vihs10 — 26 32 38
Vihs11 — 34 40 46
HD input threshold voltage VihHD — (Note HAO5)| 0.65 0.75 0.85 Vp-p
Horizontal picture position (phase) AHsFT- — (Note HAOS) 11 12.5 14 o
adjustment variable range AHsFT+ . 1 12.5 14 °
Horizontal picture position (phase) o o
shift switching amount HsFr o 52 6.7 9.2 %
Curve correction variable amount AHgo3 — (Note HAO7)[ 2.9 3.4 3.9 %
CPsg — 3.1 3.8 45 9
(o]
CPwo — 2.0 25 3.0
CPyg — 4.7 5.0 5.3 \Y
CPs1 — 0 0.7 15 o
(o]
Clamp pulse phase/width/level CPw1 — (Note HAO8)[ 1.9 24 2.9
CPy1 — 4.7 5.0 5.3 \Y
CPs» — 3.2 4.2 5.2 9
(o]
CPw2 — 2.2 2.7 3.2
CPy2 — 4.7 5.0 5.3 \Y
HBPso0a — 1.1 3.0 8.1
HBPsoo0b — 1.2 3.0 5.9
HBPso1a — 6.0 8.0 13.0
HBPso1b - 6.0 8.0 11.0
Black peak detection pulse phase (Note HAQ9) %
HBPg10a — 10.0 13.0 17.0
HBPg10p — 10.0 13.0 15.0
HBPg114 — 15.5 18.0 22.5
HBPg11p — 16.0 18.0 21.0
FBP threshold VihEBP — (Note HA10)| 4.8 5.3 5.8 \%
HVCO oscillation start voltage Vvco — | Pin 21: Monitor, V¢ voltage 3.0 4.0 5.0 \%
H-OUT start voltage VHON — | Pin 26: Monitor, V¢ voltage 5.0 6.0 7.0 \%
H-OUT stop voltage VHOFE — | Pin 26: Monitor, V¢ voltage 4.3 5.3 6.3 \%
THA — 38 41 43
H-OUT pulse duty (Note HBO1) %
TH — 44 47 49
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Characteristics Symbol C-Ii—risijtit Test Condition Min Typ. Max Unit
F15K — 15.59 | 15.75 | 15.91
F28K — 27.90 | 28.125| 28.35
F31K — 3119 | 315 | 31.82
Horizontal free-run frequency (Note HBO02) kHz
F33K — 33.41 | 33.75 | 34.09
F37K — 37.60 | 37.9 | 38.40
F45K — 4452 | 45.0 | 45.48
F15KMIN — 14.58 | 14.88 | 15.18
F15KmaX — 16.52 | 16.85 | 17.18
F28Kmin — 25.91 | 26.44 | 26.97
F28Kpmax — 29.37 | 29.96 | 30.55
F31KMmIN — 29.12 | 29.72 | 30.32
; Hati F31Kpmax — 33.03 | 33.70 | 34.37
\Ij;riztc)nlr;t?;r?sglllatlon frequency (Note HBO3) KHz
9 F33KmIN — 31.09 | 31.73 | 32.37
F33Kpmax — 35.24 | 35.95 | 36.66
F37KmIN — 35.82 | 36.54 | 37.26
F37Kmax — 40.59 | 41.39 | 42.19
F45KmIN — 42.34 | 43.20 | 44.06
F45Kpax — 47.99 | 48.93 | 49.87
BH15K — 176 220 264
BH28K — 320 400 480
; Hati BH31K — 352 440 528
Horzlzigcittal oscillation control Hz/0.1 V (Note HBO4) o
sensitivity BH33K — 376 | 470 | 564
BH37K — 390 480 570
BH45K — 520 650 780
VHOH — 4.8 5.1 5.2
H-OUT output voltage (Note HBO05) \%
VHoL — — 0.1 0.3
Pin 13 ViHsw1 — 1.7 2.0 23
Horizontal oscillation VfHswoaL — 1.3 15 1.7
frequency control voltage i — \%
threshold Pin 22 ViHsw2m — 4.3 45 4.7
ViHSW2H — 7.3 7.5 7.7
VDAC1H — | TEST = (00), DAC1 =(0) 8.5 9.0 —
DAC1
VDACqL — | TEST = (00), DAC1 = (1) — 0.3 0.7
DAC switch voltage \%
VDAC2H — | TEST =(00), DAC2 = (1) 8.5 9.0 —
DAC2
VDACy — | TEST = (00), DAC2 = (0) — 0.3 0.7
VP output pulse width VPw — (Note VO1) 4 4.5 5 H
000 VPO — 1278 | 1281 | 1284
001 VPt1 — 846 849 852
010 VPt2 — 722 725 728
Vertical free-run
(maximum pull-in range) 011 VPt3 — — 657 660 663 H
100 VPt4 — 610 613 616
101 VPt5 — 360 363 366
110 VPt6 — 304 307 310
Vertical minimum pull-in range TvPULL — (Note V02)| 47 48 49 H
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Characteristics Symbol C-Ii—risijtit Test Condition Min Typ. Max Unit
VBPP — 51 52 53
000 0F
VBPPgs — 1099.5 | 1100.5 [ 1101.5
VBPP/g — 51 52 53
001
VBPP1g — 7295 | 7305 | 7315
010 VBPP,g — 495 | 505 | 515
VBPPys — 599.5 | 600.5 | 601.5
Vertical black peak detection | ., VBPP3Eg — (Note VO3)| 49.5 | 505 | 515 H
pulse VBPP3s | — 5445 | 545.5 | 546.5
VBPP4g — 51 52 53
100
VBPP4s — 4995 | 500.5 | 501.5
VBPPsg — 51 52 53
101 5
VBPPs5s — 289.5 | 290.5 | 291.5
o VBPPgg — 51 52 53
VBPPgs — 239.5 | 240.5 | 241.5
VBLKMIN — 15 16 17
Vertical blanking end phase (Note V04) H
VBLKMAX — 45 46 47
High Vvpy — 4.6 5.0 5.4
VP output voltage pin 27 voltage \%
Low VvpL — — 0.1 0.5
15.75 kHz — 10.0 11.6 13.4
28.125 kHz — 5.4 6.4 8.8
31.5 kHz — 4.8 5.8 7.6
SYNC input to VP output delay time — us
33.75 kHz — 4.4 5.4 7.2
37.9 kHz — 3.9 4.8 6.6
45 kHz — 3.1 4.1 5.9
000 CBLK1g00min | — 1087 | 1088 | 1089
CBLK1g00max| — 117 | 1118 | 1119
001 CBLK1g0tmin | — 719 | 720 | 721
CBLK1g01max| — 749 | 750 | 751
016 CBLK1g10min | — 591 | 592 | 593
CBLK1p10max| — 621 | 622 | 623
Compression BLK 1 CBLK1o11min | — 527 528 529
(start phase) 011 o H
P CBLK1011max| — 557 | 558 | 559
100 CBLK1100min | — 487 | 488 | 489
CBLK1100max| — 517 | 518 | 519
o1 CBLK1101min | — 279 | 280 | 281
CBLK1101max| — 309 | 310 | 311
o CBLK110min | — 223 | 224 | 225
CBLK1110max| — 253 | 254 | 255
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Characteristics Symbol C-Ii—risijtit Test Condition Min Typ. Max Unit
000 CBLK2000min | — 49 50 51
CBLK2gp0max| — 77 78 79
001 CBLK2001min | — 49 50 51
CBLK2001max| — 77 78 79
010 CBLK2010min | — 49 50 51
CBLK2010max| — 77 78 79

Compression BLK 2 o011 CBLK2011min [ — - 49 50 51 H

(end phase) CBLK2011max| — 77 78 | 79
100 CBLK2100min | — 49 50 51
CBLK2100max| — 77 78 79
101 CBLK2101min | — 49 50 51
CBLK2101max| — 77 78 79
110 CBLK2110min | — 49 50 51
CBLK2110max| — 77 78 79

External V-BLK input current IEXTBLK — | Pin 27 input current 520 625 780 pA
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Test Condition for Picture Quality (Sharpness) Block

Common Test Condition for Picture Quality (Sharpness) Block

1. SW4=SW5=B, SW8~SW10 =B, SW20 = ON, SW23 = B, SW33~SW39 = A, SW54 = OPEN
2. Send bus control data as preset values, turn ACB operation switching to ACB OFF (00), select Sync input (1), turn P-MODE to Normal 1(000), WPL-LEVEL to
max (111), and change subaddress (1C) to (03).
3. Input sync signal, which is in sync with input signal for testing except “Sweep”, to #14 (Sync input). “H-Freq.” should be the same frequency as the one of #14.
4.  Set Y/color difference input mode to (0), sync separator level to 20 % (01), and vertical free-running frequency to 307H (110).
Test Conditions
Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2 V, Ta =25 £ 3°C)
SW1 SW2 SW3 SW7 [ SW56
pPo1 Black detection level shift B C C B OPEN |1. Connect external power supply PS to #3, and monitor #2 and #56.
2. Set black stretch point 1 to OFF (000), and black detection level to 0 IRE (1).
3. Increase PS voltage from 4.95 V in steps of 1 mV. At the moment when #2 picture period (High) drops to
Low level, monitor DC difference on #56 Vg.
4. Set black detection level to 3 IRE (0).
5. Repeat the step 3 above and monitor DC difference, Vg3 on #56.
#56 waveform Y
VB, VB3
#2 waveform
P02 Black stretch amp maximum B A A B OPEN [1. SetSW2to A (maximum gain), and input 500-kHz sine wave to TPA.
ain
& 2. Adjust signal amplitude to 0.1 Vp-p on #3.
3. Set black stretch point 1 to OFF (000), and measure #56 amplitude Va.
4. Set black stretch point 1 to 001 (black stretch ON), and measure #56 amplitude Vg.
5. Calculate GBS using a following equation.
GBS =20x/¢og (Vg+Va) [dB]
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P03 Black stretch start point 1 A A C B OPEN [1. SetSW2to A (maximum gain), and black stretch point 1 to OFF (000). Apply 0 V to #1.

2. Connect external power supply PS to #3, increase voltage from V3, and plot #56 voltage change S1. The #56
voltage is set as Vg when V3 is applied, and as V199 when V3 + 0.7 V is applied.

3. Set black stretch point 1 to minimum (001), increase PS voltage from V3, and then plot #56 voltage change
S2.

4. Set black stretch point to maximum (111), repeat 3 above, then plot #56 voltage change S3.

5. Determine intersection points of S1, S2 (VgsT1), and S3 (VgsT2) as shown in the figure below. Also

calculate PgsT1 and PgsT2 using following equations.
Vz [VI=Vi00 [V] - Vo [V]
PesT1 [(IRE)] = [(VBST1 [V] - V56 [V]) + VZ] x 100 (IRE)
Pest2 [(IRE)] = [(VBsT2 [V] - V56 [V]) + VZ] X 100 (IRE)

A 456

VBsT2
A
VBsT1
A
Vs Y
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Note No.

Characteristics

Test Conditions

SW Mode

SW1

SW2

SW3

SW7

SW56

Test Method (Test condition: Vcc =9 V/2V, Ta= 25 + 3°C)

P04

Black stretch start point 2

A

B

ON

1.

2.

3.

4.
5.

Set black stretch point 1 to OFF (000), apply 0 V to #1, input TG7 LINEARITY to TPA, adjust amplitude on #3
as shown in the figure below, set unicolor to center (1000000), and measure amplitude of #43 (R OUT),

Vpa3.

Set black stretch point 1 to 001 (black stretch ON), connect external power supply PS to #56, and monitor

#43 (R OUT).

Set black stretch start point 2 data to minimum (00). When PS is Vsg (APL 0%), and V56 + 1.0 V (APL
100%), determine black stretch start point difference AVgg as shown in the figure below. (Monitor input
waveform and output waveform with an oscilloscope, adjust the both waveforms to have the same amplitude

(gradient), and compare them to determine the bend point of the output.)

Set black stretchstart point 2 data to maximum (11), determine black stretch start point difference AV11.

Calculate following equations.
PBs1 = (AVoo/Vpa3) x 100
PBs2 = (AV11/Vp4a3) x 100

LINEARITY
A pYY

APL 100%

0.7 Vpp

APL 0%

AV

0.3 Vpp

#3 waveform (linearity)
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Test Conditions

switch

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P05 Black stretch characteristic A A (e} B OPEN Set SW2 to A (maximum gain), black stretch point 1 (18) to maximum (EO), subaddress (1C) data to (00) and

(1E) data to (08).

Apply 0 V to #1 and connect external power supply PS to #3. Set PS to V3 + 0.7 V, and adjust unicolor so

that DC level of #43 is +1.0 V. Plot voltage change S4 of #43 (voltage in picture period).

Determine intersection points (Vgsc1 and Vesc2) of S2 and S4 obtained from the plot in black stretch start

point 1. Then calculate Pgsc1 and Pgsc2 using following equation.

Set black stretch characteristic switch subaddress data (1C)/(1E) to (20)/(00) and (20)/(08) respectively. As
described in steps 2 and 3, determine intersection points (Vesca, VBsc4, VBscs and Vescs) and calculate

PBscs, Pescas Pescs and Pescs.
Pesc* = (VBsc* [V] - Va3 [V]) + 1.0 x 100 [(IRE)]

#43
A
VBsc2 s2
Y /
VasTAV3 Varozv
VBsc1
S4 Black stretch characteristic switch ON
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 [ SW2 | SW3 | SW7 [ SW56
P06 Black stretch area B — C B ON | 1. Connect external power supply PS1 to #3.
reinforcement current
2. Leave SW2 open, put an ammeter between SW2A and #2, connect external power supply PS2 to SW2A, set
PS1to 5.7V, and set PS2to 5 V.
3. Measure current value IBSAO0 and IBSA1 when bus data of black stretch area reinforcement [18] is set to ON
[80] and OFF [81]. Calculate IBSA using the following equation.
IBSA = IBSA0O—IBSA1
-0 SW2A
o A O *—o
hed . _L PS2
n Ammeter ‘ l 5V
P07 D.ABL detection voltage B A C B OPEN [1. Set D.ABL sensitivity to maximum (11), and black stretch point 1 to OFF (000).

2. Connect external power supply PS to #53 and decrease voltage from 6.5 V.

3. Repeat 2 when D.ABL detection voltage is changed to 00, 01, 10, and 11. At the moment when #56 picture
period changes to Low, measure respective PS voltages Voo, Vo1, V10, and V11.

4. Calculate voltage differences between Voo and Vg1 (DVo1), between Vg and V1o (DV1g), and between Vgg
and V11 (DV11)

DVsxx = Voo — Vo1 (V10, V11)

#56 undetected

#56 detected

#2 waveform
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Note No.

Test Conditions

Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2V, Ta= 25 + 3°C)
SW1 | SW2 | SW3 [ SW7 | SW56
P08 D.ABL sensitivity B A C B ON

Set black stretch point 1 to OFF (000), and connect external power supply to #53.

Set D.ABL detection voltage to minimum (00). Interrelation between #53 voltage and #56 voltage when
D.ABL sensitivity is set to minimum (00) and maximum (11) can be plotted as figure shown below.

Measure gradients SDAMIN and SDAMAX using the figure below.
SpaMIN = AY/AX  Spamax = AY/AX

#56

A

100%

10%

AY

10%

AX

\ 4

#53
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P09 Black level correction B A A B OPEN |[1. Set black stretch point 1[18] to OFF (00).
2. Input signal of 0.7-V picture period amplitude to #3, and measure #43 picture period amplitude VB [V].
3. Set black level correction [18] to ON [04], determine DC change VBLC [V], and calculate BLC [V] using the

following equation
BLC = (VBLC/VB)] x 100 [(IRE)]

#43

Black level correction OFF

Black level correction ON ---
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P10 Dynamic Yy correction point A B C B OPEN [1. Connect external power supply PS1 to #3, PS2 to TP1, and set PS2to O V.
2. Setdark area dynamic Yy gain VS dark area to MIN (00), static Yy gainl to OFF (000).
3. Increase PS1 from V3 [V] to V3 [V] + 0.7 V and plot voltage change of #43 picture period. Take 0 for V3 [V]
when the change is plotted. (V3 is pin voltage of pin 3)
4. Set dark area dynamic Yy gain VS dark area max (11), static Yy gainl to max (111) and PS2to 1.2 V.
5. Increase PS1 from V3 [V] to V3 [V] + 0.7 V and plot voltage change of #43 picture period.
6. Measure VDGP by the following figure, and Ppgp using the following equation.

DGP = (VDGP [V] - V3 [V])/0.7 [V] x 100

#43 voltage [V]
A

> #3 voltage [V]
V3 VDGP V3 + 0.7V

(100 IRE)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P11 Dark area dynamic Yy gain A B C B OPEN [1. Connect external power supply PS1 to #3, external power supply PS2 to TP1, and set PS2to 0 V.
2. Setdark area dynamic Yy gain [1C] to MIN [03], and dark area static Yy gain [1C] to 0dB [17].
3. Set PS1to V3 [V], and measure #43 picture period voltage VDDGV3 [V].
Set PS1 VDGP [V], and measure #43 picture period voltage VDDGMIN [V].
4,

Set dark area dynamic Yy gain [1C] to MAX [D7], PS2 to 1.2 V, measure voltage VDDGMAX [V] of #43

picture period when PS1 is VDGP [V], and calculate the following equations.
VDDGMAX — VDDGMIN = A
VDDGMIN - VDDGV3 =B
GDDGMAX =20 ¢og [B/(B-A)] [dB]

#43 voltage [V]

A

VDDGMAX --
MAX — VDDGMIN = A
VDDGMIN
5MIN — VDDGV3 = B
VDDGVy --£ > #3voltage [V]
V3 VDGP V3+0.7V
(100IRE)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 | SW7 | SW56
P12 Dark area static Yy gain A B C B OPEN Connect external power supply PS1 to #3, external power supply PS2 to TP1, and set PS2to 0 V.

Set dark area dynamic Yy gain [1C] to MIN [03], and dark area static Yy gain [1C] to OFF [03].
Set PS1 to V3 [V], and measure #43 picture period voltage VSGOFF1 [V].
Set PS1 to VDGP [V], and measure #43 picture period voltage VSGOFF2 [V].

a b 0w nNoE

Set dark area static Yy gain [1C] to MAX [1F], PS1 to VDGP [V], measure #43 picture period voltage
VSGMAX, and calculate GDSGMAX using the following equations.

VSGMAX - VSGOFF2 = A
VSGOFF2 - VSGOFF1 =B

GDSGMAX =20 x fog [B/(B - A)] [dB]
#43 voltage [V]
A /
~OFF
ON
VSGMAX --
T VSGMAX — VSOFF2 = A
VSGOFF2 --{--£ -4 T
VSGOFF1 --¥ > #3 voltage [V]
V3 VDGP V3+0.7V
(100IRE)

6. Set dark area static Yy gain [1C] to MIN [07], PS1 to VDGP [V], measure #43 picture period voltage VSGMIN,
and calculate GDSGMIN using the following equation.
GDSGMIN =20 x fog [(VSGMIN - VSGOFF1)/(VSGOFF2 — VSGOFF1)] [dB]
#43 voltage [V]
A

VSGOFF2 |-~ 7 OFF2 - VSGOFF1
VSGMIN --{-- MIN — VSGOFF1
VSGOFF1 -4 1 > #3voltage [V]
V3 VDGP V3+0.7V

(100IRE)
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Note No.

Characteristics

Test Conditions

SW Mode

SW1

SW2 | SW3 | Sw7

SW56

Test Method (Test condition: Vcc =9 V/2V, Ta= 25 + 3°C)

P13

Light area Yy correction point

B C

A

OPEN

[

Connect external power supply PS1 to #3, external power supply PS2 to TP1, and set PS2to 0 V.
Set dark area static Yy gain [1C] to 0dB [17], and bright area static Yy gain [1C] to 0dB [17].

Increase PS1 from V3 [V] to V3 [V] + 0.7 [V], and plot the voltage change of #43 picture period. Take O for V3
[V] when the change is plotted. (V3 is pin voltage of pin 3)

Set light area static Yy gain [1C] to MAX [04].
Increase PS1 from V3 [V] to V3 [V] + 0.7 [V], and plot the voltage change of #43 picture period.
Measure VLGP using the following figure, and PLGP using the following equation.

LGP = (VLGP [V] - V3 [V])/0.7 [V] x 100 (IRE)

#43 voltage [V]
A

ON_—7
/" OFF
» #3 voltage [V]
V3 VLGP v3+07V
(100IRE)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P14 Light area dynamic Yy gain A B C A OPEN [1. Connect external power supply PS1 to #3, external power supply PS2 to TP7, and set PS2to 1.2 V.
2. Setdark area static Yy gain [1C] to 0dB [17], and light area static Yy gain [1C] to 0dB [17].
3. Set PS1to V3 [V], and measure #43 picture period voltage VLDGOFF1.
4. Set PS1to VLGP [V], and measure #43 picture period voltage VLDGOFF2.
5. Set light area static Yy gain [1C] to MAX [14], PS2to 0 V, PS1 to VLGP [V], determine #43 picture period

voltage VLDGMAX [V] using the following equations.
VLDGMAX - VLDGOFF2 = A
VLDGOFF2 - VLDGOFF1 =B
GLDG =20 x fog [B/(B — A)]

#43 voltage [V]

A
VLDGMAX -
ON T VLPGMAX — VLDGOFF2 = A
VLDGOFF2 A 2
LDGOFF2 - VLDGOFF1 = B
/~ OFF
VLDGOFF1 > #3 voltage [V]
V3 VLGP v310.7V

(100IRE)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 | SW7 | SW56
P15 Light area static Yy gain B B C A OPEN Connect external power supply PS1 to #3, external power supply PS2 to TP7, and set PS2to 0 V.

Set dark area static Yy gain [1C] to 0dB [17], and light area static Yy gain [1C] to 0dB [17].
Set PS1 to V3 [V], and measure #43 picture period voltage VLSGOFF1 [V].
Set PS1 to VLGP [V], and measure #43 picture period voltage VLDGOFF2 [V].

Set light area static Yy gain [1C] to MAX [14], PS1 to VLGP [V], measure #43 picture period voltage
VISGMAX, and calculate GLASGMAX [dB] using the following equations.
VLSGMAX — VLSGOFF2 = A
VLSGOFF2 - VLSGOFF1 =B
GLSGMAX =20 x fog [B/(B — A)]

a b 0w N oE

[dB]

#43 voltage [V]
A 77

VLSGMAX v
TVLS GMAX - VLDGOFF2 = A

VLSGOFF2 o 7 A

,

LSGOFF2 - VLSGOFF1 =B
/" OFF

> #3 voltage [V]
V3+0.7V
(100IRE)

VLSGOFF1
V3 VLGP

6. Setlight area static Yy gain [1C] to MIN [16], PS1 to VLGP [V], measure #43 picture period voltage
VLSGMIN, and calculate GLASGMIN [dB] using the following equations.

VLSGMIN - VLSGOFF2 =C

VLSGOFF2 - VLSGOFF1 = B
GLSGMIN = 20 x fog [B/(B - C)]

#43 voltage [V]
A 7

[dB]

VLSGMIN
ON TVLSGMIN - VLDGOFF2 = C

LSGOFF2 - VLSGOFF1 = B
/~ OFF
VLSGOFF1 > #3 voltage [V]

V3 VLGP V3+0.7V
(100IRE)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P16 Dark area detection A B A A OPEN |[1. Input the signal whose picture period amplitude is 0.18 V to #3 as shown in the figure below.
sensitivit
y 2. Measure #1 pin voltage DAMIN, DACEN, and DAMAX [V] when dark area detection sensitivity [1D] is set to

MIN [00], CEN [04] and MAX [07].

#3
0.18 Vv

#1

DAMIN-CEN-MAX [V]
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Test Conditions

gain

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P17 DC restoration rate correction B B C B ON Set DC restoration rate correction point to minimum (000), DC restoration rate correction limit point to 80%

(11), and connect external power supply PS1 to #3.

Monitor DC level of #43 picture period. Set PS1 to V3 + 0.7 V, and adjust uncolor so that DC level is + 0.7.

Set DC restoration correction rate to minimum (000), and measure VpT1 and VpT2 of V3 [V] and V3 + 0.1 V

as shown in the figure below.

Set #3 to V3 + 0.1V, DC restoration correction rate to maximum (111), and measure VpT3.

Set DC restoration correction rate SW to less than 100 % (1), #3 to V3 + 0.1 V, DC restoration correction rate

to maximum (111), and measure VpTa.

Calculate ADT100, ADT135, and ADTgs using following equations.
ADT100 = (VD12 [V] - VDT1 [V]) + 0.1 [V]
ADT335 = (Vp13 [V] - VD11 [V]) + 0.1 [V]
ADTg5 =1 - ((VpT2 [VI-VDT4 [V]) + 0.1 [V])

V3 [V] Picture period Vor1
7y
V3+0.1V VpT2 VDT3
#43 waveform VD14
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Test Conditions

point

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P18 DC restoration rate correction B B C B ON Set DC restoration rate correction point to minimum (000), DC restoration rate correction limit point to 80%

(11), and connect external power supply PS1 to #3.
Monitor DC level of #43 picture period. Set PS1 to V3 + 0.7 V, and adjust unicolor so that DC level is + 1.0.

Set DC restoration correction rate to minimum (000), and increase PS1 from V3. Plot relation between #56
(DC voltage) and #43 (voltage in picture period).

Set DC restoration correction rate to maximum (111), and increase PS1 from V3. Plot relation between #56
and #43.

Set DC restoration correction rate to maximum (111), DC restoration rate correction point (111), and increase
PS1 from V3. Plot relation between #56 and #43.

Determine VpTo, and VpT1 using the following equations.
VpTo = [(Vspo — Vs6)/1 V] x 100%
VpT1 = [(Vsp1 — V56)/1 V] x 100%

#43 DC restoration rate
correction point 000
’ DC restoration rate correction
f point 111
/7
DC restoration correction
rate 000
Vspo ~ |
Vpc > #56
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Test Conditions

limit point

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P19 DC restoration rate correction B B B C ON Set unicolor to maximum (1111111), DC restoration rate correction point to minimum (000), and connect

external power supply PS1 to #56.
Set DC restoration correction rate to maximum (111).
Increase PS from 5 V. Monitor #43, and plot DC restoration correction amount.

Repeat the step 3 above by changing data at DC restoration rate correction limit point. Measure the value
using the figure below. Calculate PpT1L60, PDTL75, PDTL87, @nd PpTL100 USing following equations.

PpTL60 = [(VLeo — V56)/1.0] x 100%
PpT1L75 = [(VL75 — V56)/1.0] X 100%
PpT1L87 = [(VLg7 — V56)/1.0] x 100%
PpTL100 = [(VL100 — V56)/1.0] X 100%

A
#43
100% (00)

0,
— 87% (01)

0,
—_— 73% (10)
— 60% (11)

Vieo ViL100 #56
V75 Vig7
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Test Conditions

sharpness control peak
frequency

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P20 DC fluctuation at switching B B A B ON Set unicolor [05] to MAX [7F], SRT gain [19] to MIN [00], and CDE [15] to CEN [80]. Input setup signal

(0.2 Vp-p) to TPA as shown in the figure below.
Set sharpness [09] to MIN [00] and MAX [80]. Monitor #43, measure DC level VRDCMIN and VRDCMAX [V].

Calculate VRDC [V] using the following equation.
VRDC = VRDCMIN - VRDCMAX [V]
#3
0.2V
#43
VRDC*
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 | SW7 | SW56
P21 Sharpness control range B B A B ON | 1. Inputsine wave to TPA. (The frequency is variable.)

2. Set #3 amplitude to 20 mVp-p.

3. Set unicolor to maximum (1111111), SRT-GAIN to minimum (00000), APACON peak frequency to 13.5 M
(00), and color detail enhancer (CDE) to center (10).

4. Set picture mute to OFF (P-MODE: Normal 1, 000), and monitor #43.

5. Set picture sharpness to center (1000000). Set input frequency to 100 kHz, and measure the amplitude V1qg.

6. Set picture sharpness to maximum (1111111). Set input frequency to Fapgg, measure the amplitude Vpaxoo,
and calculate Gpaxoo using the following equations.

7. Set picture sharpness to minimum (0000000). Set input frequency to Fapgg, measure the amplitude Vynoo,
and calculate Gynoo using the following equations.

8. Set APACON peak frequency to 9.5 M (01). Set input frequency to Fapg1, measure Vipaxo1/Vmino1 and
calculate Gpmaxo1/GmINO1L-

9. Set APACON peak frequency to 6.4 M (10). Set input frequency to Fap10, measure Viax1o0/VmiNio and
calculate Gpmax10/GMmIN1O-

10. Set APACON peak frequency to 4.5 M (11). Set input frequency to Fap11, measure Vipax11/Vmini1 and

Note: When a spectrum analyzer is used, measure gain for low frequency.

calculate Gpmax11/GmIN11-
Gumaxs+ =20 x £0g  (Vmaxe++ + V1) [dB]
Gmin*** = 20 x fog (VM|N*** - VlOO) [dB]
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Test Conditions

characteristic

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 | SW7 | SW56
P22 Sharpness control center B B A B ON |1. |Inputsine wave to TPA. (The frequency is variable.)

2. Set the amplitude of #3 to 20 mVp-p.

3. Set unicolor to maximum (1111111), SRT-GAIN to minimum (00000), APACON peak frequency to 13.5 M
(00), and color detail enhancer (CDE) to center (10).

4.  Set picture mute to OFF (P-MODE: Normal 1, 000), and monitor #43.

5.  Set picture sharpness to center (1000000). Set input frequency to 100 kHz, and measure the amplitude
V100

6.  Set picture sharpness to center (1000000). Set input frequency to Fapoo, measure #43 amplitude VceNoo,
and calculate Gcenoo using the following equations.

7. Set APACON peak frequency to 9.5 M (01). Set input frequency to Fapo1, measure Vceno1 and calculate
GCENo1-

8. Set APACON peak frequency to 6.4 M (10). Set input frequency to Fap10, measure Vcen1o and calculate
GCEN10-

9. Set APACON peak frequency to 4.5 M (11). Set input frequency to Fap11, measure Vcen11 and calculate
GCEN11-

Geen*** =20 x fog (Vcen*** + V100) [dB]

Note: When a spectrum analyzer is used, measure gain for low frequency.
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Note No.

Characteristics

Test Conditions

SW Mode

SW1

SW2

SW3

SW7

SW56

Test Method (Test condition: Vcc =9 V/2V, Ta= 25 + 3°C)

P23

2T pulse response SRT

control

B

A

B

ON

a r 0N

Input 2T pulse (0.7 Vp-p) signal to TPA. Set unicolor to maximum (1111111), SRT-GAIN to minimum
(00000), CDE to center (10) picture sharpness control to center (1000000).
Set APACON peak frequency t013.5 M (00), and monitor #43.

Measure TsrTMmINoo @and VsrTMINOO @s shown in the figure below.
Set SRT-GAIN to maximum (11111), and measure TsrTmAx00 and VSRTMAX00-

Set APACON peak frequency to 9.5 M (01). Set SRT-GAIN to minimum (00000) and maximum (11111).
Measure TsrTmMINOL/VSRTMINOL @Nd TsRTMAX01/ VSRTMAXO1-

Set APACON peak frequency to 6.4 M (10). Set SRT-GAIN to minimum (00000) and maximum (11111).
Measure TsrTmIN1O/VSRTMINIO @nd TsrTMAX10/ VSRTMAX10-

Set APACON peak frequency to 4.5 M (11). Set SRT-GAIN to minimum (00000) and maximum (11111).
Measure TsrTmiN11/VSRTMINIL @nd TSRTMAX11/VSRTMAX11-

Calculate the following equations.
TsrT00 = 20 x £0g  [((VSRTMAX00/TSRTMAX00)/(VSRTMINOO/ TSRTMINOO))
TsrT01 =20 x f0g [(VSRTMAX01/TSRTMAX01)/(VSRTMINO1/ TSRTMINO1)]
TsrT10 = 20 x £0g  [(VSRTMAX10/TSRTMAX10)/(VSRTMIN10/ TSRTMIN10)]

Tsrr11=20xf0g [(VsrRTMAX11/TSRTMAX11)/(VSRTMIN1T/TSRTMIN11)]

Taxx

T A
100%

Vawx

20% v
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Test Conditions

2. SetVSM gain to 111, and #3 amplitude to 0.7 Vp-p.
3. Turn on SW54 and measure TP54 amplitude V| y and V|_p [Vp-p] as shown in the figure below.

Vi

i

VLD

I

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2V, Ta= 25 + 3°C)
SW1 SwW2 [ Sw3 SW7 | SW56
P24 VSM gain B B A B ON |1. Inputsine wave of Fygy frequency to TPA. Set #3 amplitude to 0.02 Vp-p.
2. Turn on SW54 and change VSM gain from minimum (001) to maximum (111). Measure #54 amplitude, Vgoz1,
Vo11, V100, V101, V110, @nd V111. Set input amplitude to 0.7 Vp-p, and VSM gain to OFF (000). Measure
TP54 amplitude Vgoo.
3. Calculate the following equations.
Gvooo =20 x fog (Vpoo/0.7) [dB]
Gyoo1 =20 x fog (Vgp1/0.02) [dB]
Gvo10 = 20 x fog (Vp10/0.02) [dB]
Gvo11 = 20 x tog (Vo11/0.02) [dB]
Gy100 = 20 x fog (V100/0.02) [dB]
Gy101 =20 x fog (V101/0.02) [dB]
Gy110 =20 x fog (V110/0.02) [dB]
Gy111 =20 x fog (V111/0.02) [dB]
P25 VSM limit B B B A ON |1. |Inputsine wave of frequency Fysy to TPA.
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Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P26 Y delay time switching B B A B ON Set unicolor to maximum (1111111), SRT-GAIN to minimum (00000), and input 2T pulse signal

(approximately 0.7 V (p-p)) to TPA.
Set picture sharpness to center (1000000).

Monitor #3 and #43 as shown in the figure below. Measure YDLOO that is the time difference between signals

#3 and #43.

Set Y/C-DL1 to +5 ns (1), and
measure YDLO1 as shown in the
figure below.

Set Y/C-DL1 to O ns (0),
Y/C-DL2 to +10 ns (1) and
measure YDL10 as shown in the
figure below.

Set Y/C-DL1 to +5 ns (1),
Y/C-DL2 to +10 ns (1) and
measure YDL11 as shown in the
figure below.

| 2T pulse
Approximatel
1 0.7 Vp-p

Determine YDLA, YDLB, and —>/—>/—> 50%
YDLC using the following
equations. : \
YDLA = YDLO1 - YDLOO 50%
YDLB = YDL10 - YDLOO Y
YDLC =YDL11 - YDLOO
__YDLOO
' YDLO1 N
_ YDL10 N
' YDL11 R
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(1111111), SRT-GAIN to minimum (00000), and Color detail enhancer (CDE) to minimum (00000).

Set sharpness to flat (DEC [30]),
APACON peak frequency to 4.5
M (11), and monitor #43.

Sine wave signal A input
becomes like signal B on #43 as
shown in the figure on the right.
Measure Sp and Sg.

When group delay correction is
set to minimum (0000), signal A
becomes like signal C on #43.
Measure Samin and SpmiN-

When group delay correction is
set to maximum (1111), signal A
becomes like signal D on #43.
Measure Sapmax and SBMAX-

Calculate the following equations.

GaMIN =20 x fog (Samin/Sa)  [dB]
GpmIN =20 x (og (Smin/Sg)  [dB]

Gamax = 20 x (og (Samax/Sa)

Gpmax = 20 x (og (SBMAX/SB)

continuous.

[dB]
[dB]

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 | SW7 | SW56
P27 Y group delay correction B B A B ON Input Multi Burst signal (4.2-MHz frequency, 0.1 Vp-p at #3) of A signal in TPA. Set unicolor to maximum

Signal
A

Signal

Signal
C

Note: Sine wave input starts and ends within the picture period such as a burst signal. The wave is not

SAMIN
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Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 | SW3 [ SW7 | SW56
P28 Color detail enhancer (CDE) B B A B ON Set unicolor to maximum (1111111), SRT-GAIN to minimum (00000), color to center (1000000), and color

limiter level to 2 Vp (1). Input SWEEP signal to TPA so that #3 amplitude is 20 mVp-p. Set SW4 to A, and
input signal as shown in the figure below (#4 amplitude is 0.2 Vp-p) to TP4.

Set picture sharpness to center (1000000), Y detail control to center (1000), and monitor #41 with a spectrum
analyzer.

When CDE is at minimum (00), set low frequency area to 0dB, and determine peak level GcpemiN-
When CDE is at maximum (11), set low frequency area to 0dB, and determine peak level Gcpemax-

Calculate the following equation.
Gcpeoo = GepEMAX00 — GCDEMINGD

When APACON peak frequency is 13.5 M (00), 9.5 M (01), 6.4 M (10), and 4.5 M (11), calculate Gcpeoo,
Gcpeol, Gepe1o, and Gepe11 respectively using above equation.

Output gain [dB]
A

0.2 Vp-p

0dB

BLK picture period

> period

3
>

Input frequency [MHz]
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Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/I2 V, Ta =25 + 3°C)
SW1 | SW2 [ SW3 | SW7 | SW56
P29 Y detail control range B B A B ON Set unicolor to maximum (1111111), SRT-GAIN to minimum (00000), CDE to center (10), and APACON

peak frequency to 4.5 M (11). Input SWEEP signal to TPA.
Set #3 amplitude to 20mVp-p.

Set picture sharpness to center (1000000), Y detail control to maximum (1111), and monitor #43 with a

spectrum analyzer.
Set low frequency area to 0dB, and measure each peak level Gypmax-
Set Y detail control to center (1000), and measure peak level Gypcen-

Set Y detail control to minimum (0000), and measure peak level Gypmin-
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Test Conditions for Color Difference Block 1: YUV input and matrix

Common Test Condition for Color Difference Block 1: YUV input and matrix

1. SW1=B, SW2=B, SW20= 0N, SW33~SW39 = A, SW54 = OPEN, SW56 = OPEN

2.  Transfer BUS control data with preset values.

3.  Turn ACB operation switching to ACB OFF (0), and turn high blight color OFF  (0).

4. Input sync signal [must be sync with input signal for testing except Sweep.] to #14 (sync input), and set SYNC-IN-SW to 1.

Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2 V, Ta= 25 + 3°C)
SW3 | SW4 | SW5 [ sw7
So01 Color SRT gain C A A B 1. SetY mute ON (P-MODE: Y-MUTE, 001), brightness to center (10000000), color to center (1000000),

unicolor to maximum (1111111).
SW8 [ SW9 | SwW10 —

2. Input 2T pulse signal to TP4 so that #4 amplitude is 423 mVp-p.

3. Monitor #41 output waveform. When color SRT peak frequency is 4.5 MHz (0), measure gradients of color
SRT gain for minimum (00), center (10), and maximum (11) that are SBOOMIN, SBOOCEN, and SBOOMAX as
shown in the figure below. Set SBOOMIN to 0dB, calculate GSggocen = 20 x fog (SBOOCEN/SBOOMIN) and
GSpoomax = 20 x fog (SBOOMAX/SSBOOMIN).

4. When color SRT peak is 5.8 MHz (1), measure gradients of color SRT gain for minimum (00), center (10), and
maximum (11). Calculate GsgoiceN and Gso1MAX-

5. Input 2T pulse signal to TP5 so that #5 amplitude is 300 mVp-p.

6. Monitor #43 output waveform. When color SRT peak frequency is 4.5 MHz (0), measure gradients of color
SRT gain for minimum (00), center (10), and maximum (11) that are SROOMIN, SrooceNn, and SroomAx as
shown in the figure below. Set SROOMIN to 0dB, calculate GSBOOCEN = 20 x fog (SBOOCEN/SBOOMIN) and
GSBOOMAX =20 x fog (SBOOMAX/SSBOOMIN).

7. When color SRT peak is
5.8 MHz (1), measure
gradients of color SRT .
gain for minimum (00), l Gradient S = Vxxs/Tee
center (10), and
maximum (11). Calculate 20%

Gsro1cen and T 4

Tr**
— > €

GSsRo1MAX-
- 100%
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Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2 V, Ta= 25+ 3°C)
SW3 | SW4 | SW5 [ Sw7
S02 Dynamic Y/C compensation [} A A B 1. Input 100-kHz sync signal to TP4, and set #4 amplitude to 0.2 Vp-p.
sw8 | sw9 | swi10 | swse | 2. Set Y mute OFF (P-MODE: Normal 1, 000), brightness to center (1000000), color to center (1000000),
unicolor to maximum (1111111), and Y/C Gain Comp to minimum (00). Set black stretch point 1 to OFF (000),
B B B OPEN dark area static Yy gain to minimum (00), light area static Yy gain to maximum (11), and SW1 to B. Apply 5.16
V to #3 from external power supply PS1.
3. Monitor #41 output waveform, and measure amplitude VBDYO.
4. Set Y/C Gain Comp to maximum (11). Set SW1 to B. Set black stretch point 1 to OFF (000), dark area static
Yy gain to maximum (11), light area static Yy gain to maximum (00), and monitor #41 amplitude VBDY1.
5. Set Y/C Gain Comp to maximum (11). Switch SW1 to A, and TPI to GND. Set black stretch point 1 to

maximum (111), dark area static Yy gain to minimum (00), bright area static Yy gain to maximum (11), and
monitor #41 amplitude VBDY2.

Calculate the following equations.
GCgpy1 =20x/og (VBDY1/VBDYO0), GCgpy2 =20 x fog (VBDY2/VBDYO0)

Input 100-kHz sync signal to TP5, and repeat the procedure above. Calculate the following equations.
GCRrpy1 = 20 x fog (VRDY1/VRDYO0), GCrpy2 = 20 x fog (VRDY2/VBDYO0)
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Test Conditions

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2 V, Ta= 25+ 3°C)
SW3 | SW4 | SW5 [ Sw7
S03 YUV gain AlC A/B A/B B 1. Set picture mute to OFF (P-MODE: Normal 1, 000), brightness to maximum (11111111), color to center

(1000000), and unicolor to maximum (1111111).
SW8 [ SW9 | SW10 | SW56

5 5 5 OPEN 2. Set SW3to A. Set SW4 and SW5 to B, and input 100-kHz sine wave to TPA. Set #3 amplitude to 0.2 Vp-p.

w

Set SW56 open. Measure #56 amplitude VY00 and VY01 when Y/color difference input mode is set to
Y/Cb/Cr (0) and Y/Pb/Pr (1).

Set SW3to C, SW4 to A, and SW5 to B. Input 100-kHz sine wave to TP4, and set #4 amplitude to 0.2 Vp-p.
Measure #41 amplitude VBOO when Y/color difference input mode is set to Y/Cb/Cr (0).

Measure #41 and #43 amplitude VBBO1 and VBRO1 when Y/color difference input mode is set to Y/Pb/Pr (1).
Set SW3to C, SW4 to B, and SW5 to A. Input 100-kHz sine wave to TP5, and set #5 amplitude to 0.2 Vp-p.
Measure #43 amplitude VR0O when Y/color difference input mode is set to Y/Cb/Cr (0).

Measure #41 and #43 amplitude VRBO1 and VRRO1 when Y/color difference input mode is set to Y/Pb/Pr (1).

© ® N o a &

10. Calculate the following equations.
Gvgo =20 x fog (VY00/0.2), Gyp1 = 20 x fog (VY01/0.2)
Gepg =20 x f0og  (VB00/0.2), Gpgg =20 x fog (VBB01/0.2),
GpgRr =20 x fog (VBR01/0.2)
GcrR =20 x fog  (VR00/02), Gprg =20 x fog (VRB01/0.2),
GpRR =20 x fog (VRR01/0.2)
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GrAO0l= A—Ol
A00

creo1= 2%
B0O

GrC01= %
C00

GrD01= Dol
D00

GrEO1= E—Ol
EOO

Signal A

Signal B

Pin 42

Note No. Characteristics SW Mode Test Method (Test condition: Vcc =9 V/2 'V, Ta = 25 £ 3°C)
SW3 | SW4 | SW5 | SwW7
S04 Green stretch C A A — |1. Inputsignal B as shown in the figure below from TP4 (Cb/Pb1 input), and signal A from TP5 (Cr/Pr input).
SW33 | sw34 | sw3s | sw37 [2.  Set brightness [06] to maximum (FF).
A A A A 3. Measure amplitudes A, B, C, D, and E at #42 (Gout) as shown in the figure below. (A0O to E0O)
sw3s | swag — — |4 Setgreen stretch [14] data to (08), and repeat the step 3 above. (AO1 to EO1)
A A — — 5. Set green stretch [14] data to (10), and repeat the step 3 above. (A10 to E10)
6. Set green stretch [14] data to (18), and repeat the step 3 above. (A1l to E11)
7. Green stretch gain is calculated by the following equations

GrAlO:A—lO GrAll:ﬂ
A00 A00
GrBlO:B—lo GrB:Ll:E
B0OO B0O
are10- S0 are11=S1
CO00 C00
GrDlO:% GrDll:E
D00 D00
GrElO:E—lo GrEll:E
EOO0 EOO0
0.05 Vp-p
—0.087 Vp-p
- —-0.1 Vp-p
+0 Vp-p
—-0.07 Vp-p

-0.122 Vp-é)l— -0.122 Vp-p

4 Vp-p
B
] C

A

D E

150° 180° 210° 240° 270°
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Test Conditions for Color Difference Block 2

Common Test Conditions for Color Difference Block 2

1. SW1=B,SW2=B, SW7~SW10=B, SW20=0N, SW23=B
2. Unless otherwise specified, measure each bus data with preset values.
3. Set the following data.
Subaddress (00) Data (02)
Subaddress (02) Data (0C)
Subaddress (05) Data (7F)
Subaddress (06) Data (6C)
Subaddress (07) Data (40)
Subaddress (0B) Data (7F)
Subaddress (0C) Data (84)
Subaddress (12) Data (F0)
Subaddress (13) Data (F0)
Subaddress (15) Data (00)
Subaddress (18) Data (00)
Subaddress (1A) Data (C0)
Subaddress (1B) Data (E0)
Subaddress (1C) Data (03)
Subaddress (1D) Data (78)
Test Conditions
Note No. Characteristics SW Mode Test Method
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
A01 Color difference contrast C A A A A A A A A Set brightness to maximum, and subaddress (12) data to (FO).
igfaurztcr?:rri]sttic or or Input signal 3 (fo = 100 kHz, picture period amplitude = 0.23 Vp-p) from pin 5.
B B Change unicolor data to maximum (7F), center (40), and minimum (00), and
measure pin 43 picture period amplitude Vycymax, VucyceNT, and Vycymin
respectively.
Determine unicolor amplitude ratio between maximum and minimum in
decibels. (AVycy)
Repeat the steps 2 to 4 above with the following pins: Input (picture period
amplitude 0.2 Vp-p) from pin 4, and measure pin 41.
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Note No.

Characteristics

Test Conditions

SW Mode

SW3

SW4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

Test Method

A02

Color adjustment
characteristic

or

or

A

A

A

Set brightness to maximum, and subaddress (12) data to (FO).

Input signal 3 (fg = 100 kHz, picture period amplitude = 0.115 Vp-p) from pin 5.

Change color data to maximum (7F), center (40), and minimum (01), and
measure pin 43 picture period amplitudes Vccymax. VccyenT. and Veeymin
respectively.

Calculate amplitude ratios of maximum and minimum against color center in
decibels. (AVccy)

Repeat the steps 2 to 4 above with the following pins: Input (picture period
amplitude 0.1Vp-p) from pin 4 and measure pin 41.

A03

Color difference halftone
characteristic

or

or

S T o

Input signal 3 (fg = 100 kHz, picture period amplitude 0.2 Vp-p) from pin 5.
Measure pin 43 output picture period amplitude vVHTARY.

Apply 1.5V to pin 52 from external power supply.

Measure pin 43 output picture period amplitude vHTBRY.

Calculate GHTRy = VHTBRY/VHTARY

Repeat the steps 1 to 5 above and measure pin 42.
Calculate GHTgy = VHTBGY/VHTAGY

Repeat the steps 1 to 5 above and measure pin 4. Calculate GHTgy =
VHTBBY/VHTABY.
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Test Conditions
Note No. Characteristics SW Mode Test Method
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
A04 Color y characteristic C B A A A A A A A 1. Input signal 2 from pin 5.
2. Increase signal 2 amplitude A. Determine gamma correction point Vy1, Vy2,
and Vy3 of subaddress data (14). Set subaddress (14) data as follows:
(01) - yOFF
(03) -y1ON
(05) —y20N
(07) -y30ON

Measure #43 output signal amplitude levels and chart a characteristic diagram.

3. Determine Vy where y starts applying and gradient A at y ON when linearity at y

OFFis 1.

#43 output

amplitude
A
Vy

#5 input
> amplitude
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Note No. Characteristics SW Mode Test Method
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
AO5 Color limiter C B A A A A A A A Input signal 2 (picture period amplitude = 0.56 Vp-p) from pin 4.
characteristic . . .
Set subaddress (14) to (00)/(01), and measure pin 43 output signal picture
period amplitude, CLTo/CLTj.
A06 High-bright color gain C B A A A A A A A Input signal 2 (picture period amplitude = 0.28 Vp-p) from pin 4.

Adjust color so that pin 41 output picture period amplitude is 1.2 Vp-p.

Set subaddress (0B) data to (80) and measure pin 41 output signal picture
period amplitude vg1.

Calculate the following equation. HBC1 = (1.2 —vg1)/1.2
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Test Conditions for Text Block

Common Test Conditions for Text Block

1. SW1=B,SW2=B, SW7~SW10 =B, SW20=0N, SW23=B
2. Unless otherwise specified, measure each bus data with preset values.
3. Set the following data.

Subaddress (00) Data (02)

Subaddress (02) Data (0C)

Subaddress (05) Data (7F)

Subaddress (06) Data (6C)

Subaddress (07) Data (40)

Subaddress (0B) Data (7F)

Subaddress (0C) Data (84)

Subaddress (12) Data (F0)

Subaddress (13) Data (F0)

Subaddress (15) Data (00)

Subaddress (18) Data (00)

Subaddress (1A) Data (C0)

Subaddress (1B) Data (E0)

Subaddress (1C) Data (03)

Subaddress (1D) Data (78)

Test Conditions

I\'l\lc;tfe Characteristics SW Mode Test Method
SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
TO1 [AC gain A B B A A A A A A 1. Inputsignal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3.
2. Measure pins 41, 42, and 43 picture period amplitude, V41, V42, and V43.
3. Calculate AC gain using the following equations.
GR =V43/0.2 Gg=V42/0.2 Gg=Vy41/0.2
TO2 |Y frequency A B B A A A A A A 1. Set APACON f0 to (00), SRT gain to minimum, Sharpness gain to (1F) and Sub-contrast to
characteristic (C).
2 2. Input signal 1 (fo = 1 MHz, picture period amplitude = 0.7 Vp-p) from pin 3.
3. Measure pins 41, 42 and 43 picture period amplitude, Gyy1.
4. Calculate the difference among DC center voltages of RGB output amplitudes, Vypc1.
5. As well, measure Gsy15 and Gyyzg against each input with fg = 15 or 30 MHz, Calculate the

difference among DC center voltages of RGB output amplitudes, Vypc1s, and Vypc3o-
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Note Test Conditions
No Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39

TO3 | Unicolor A B B A A A A A A 1. Inputsignal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3.
adjustment
Chfaracteristic 2. Change unicolor data to maximum (7F), center (40), and minimum (00) and measure pin 43

picture period amplitude, Vymax, VucNT, and Vymin respectively.
3. Calculate amplitude ratio of Vymax and Vymin in decibels (AVy)

TO4 | Brightness A B B A A A A A A Input signal 2 from pin 3 and adjust pin 43 picture period output amplitude to 1 Vp-p.
adjustment Change brightness data to maximum (7F), center (80), and minimum (00) and measure pin
characteristic 43 voltages, Vprmax, VbreNT. and Vprvin respectively.

TO5 | White peak C B B A A A A A A 1. Set subcontrast to maximum.
slice level

2. Apply external power supply to pin 3 and gradually increase voltage from 5.8 V.

3.  When picture period of pin 43 is clipped, measure pin 43 picture period amplitude voltage,
prsl-

4. Change subaddress (0C) data to (FC) and repeat the steps 1 to 3 above. (Vwps2)

TO6 |Black peak C B B A A A A A A 1. Apply external power supply to pin 3 and gradually decrease voltage from 5.8 V.

slice level
2. When picture periods are clipped, measure pins 41, 42, and 43 voltage, Vpps.
TO7 [RGB output C B B A A A A A A 1. Adjust brightness data so that picture period voltage of pin 41 is 2.4 V.
S/N
2. Set color data to minimum.
3. Measure noise levels n41-, n42-, and n43-Vp-p in picture period of pin 41, 42, and 43 with an
oscilloscope.
4. Calculate S/N.
Ng1=-20 x fog [2.3/(0.2 x n41)]
Ng2 =-20 x fog [2.3/(0.2 x n42)]
Ng3 =-20 x fog [2.3/(0.2 x n43)]
TO8 | Halftone A B B A A A A A A 1. Inputsignal 1 (fg = 100 kHz, picture period amplitude 0.2 Vp-p) from pin 3.
characteristic . . ) .
2. Measure pin 41 picture period amplitude v41A.
3. Apply 1.5V to pin 52 from external power supply.
4. Measure pin 41 picture period amplitude v41B
5. Calculate the following equation. Gput1 = v41B/V41A
6. Stop applying voltage to pin 52. Set subaddress (1A) to data (E2) and measure pin 41-picture
period amplitude, v41C.
7. Calculate the following equation. Gpt2 = v41C/v41A
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Test Conditions

l\ll\loc:e Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
TO9 |BLK pulse C B B A A A A A A 1. Apply signal shown in the figure (A) below to pin 24 (BLK input), and measure tdoy and
delay time tdogr of output signals from pins 41, 42, and 43 shown in the figure (B) below.

63.5 s

(A) Appling signal
to pin 24

_,
o
o
z
—
o
o
A
]

(B) Output signal from
pins 41, 42, and 43
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
T10 | Drive A B B A A A A A A 1. Inputsignal 1 (fg = 100 kHz, picture period amplitude 0.2 Vp-p) from pin 3.
adjustment
vaJriabIe range 2. Measure picture period amplitude of pin 42 when subaddress (0D) data is changed to
maximum (FE), center (80), and minimum (00).

3. Use picture period amplitude at center as the base. Determine amplitude ratio DRg1+ and
DRg1- at maximum and minimum in decibels.

4. Repeat the steps 1 to 3 above to measure amplitude ratio of pin 41, DRg1+ and DRg1- in
decibels when subaddress (OE) data is changed.

5. Repeat the steps 1 to 3 above to measure amplitude ratio of pin 42, DRg2+ and DRg2- in
decibels when subaddress (OE) center data is set to (81) used as the base.

6. Repeat the steps 1 to 3 above to measure picture period amplitude ratio of pin 41, DRgo.
and DRpgo_ in decibels when subaddress (OE) data is changed to maximum (FF), center (81),
and minimum (01).

7. Repeat the steps 1 to 3 above to measure picture period amplitude ratio of pin 43, DRR1+
and DRR2- in decibels when subaddress (0D) data is changed to maximum (FF), center (81),
and minimum (01).

8. Repeat the steps 1 to 3 above to measure picture period amplitude ratio of pin 41, DRg3,
and DRg3- in decibels when subaddress (0D) data is set to (81), and subaddress (OE) data
is changed.

9. Repeat the steps 1 to 3 above to measure picture period amplitude ratio of pin 42, DRg3+
and DRg3- in decibels when subaddress (OE) data is set to (81), and subaddress (OD) data
is changed to maximum (FF), center (81), and minimum (01).

10. Repeat the steps 1 to 3 above to measure picture period amplitude ratio of pin 43, DRRo+
and DRR- in decibels when subaddress (0OD) data is set to (81), and subaddress (OE) data
is changed to maximum (FF), center (81), and minimum (01).

T11 |#53 input C B B A A A A A A 1. Connect external power supply, an ammeter, and a voltmeter to pin 53. Adjust voltage so that
impedance current value is set to zero.

2. Measure the current when voltage of pin 53 is increased by 0.2V. (lin)

3. Calculate the following equation. Z j,53 = 0.2 V/lj ()

- +
&) ®
Ammeter
A Voltmeter
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Test Conditions
Characteristics SW Mode Test Method
SW3 SW4 SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39

T12 [ACL A B B A A A A A A
characteristic

Note
No.

[

Input signal 1 (fg = 100 kHz, picture period amplitude 0.2 Vp-p) from pin 3.
2. Measure pin 43 picture period amplitude, vVACL1.

3. Apply “DC voltage of pin 53 — 0.8 V" to pin 53 from external power supply and measure pin
43-picture period amplitude, vVACL2.

4. Apply “DC voltage of pin 53 — 1.3 V" to pin 53 from external power supply and measure pin
43-picture period amplitude, vVACL3.

5. Calculate the following equations.
ACL; =-20x fog (VACL2/VACL1)
ACL, = -20 x fog (VACL3/VACL1)

T13 | ABL point C B B A A A A A A 1. Measure DC voltage of pin 53, VABLL1.
2. Set subaddress (1B) data to (1C).

3. Apply external voltage to pin 53, and decrease voltage from 6.5 V. When voltage of pin 43
starts changing, measure pin 53 voltage, VABL2.

4. Change subaddress (1B) data to (3C), (5C), (7C), (9C), (BC), (DC), and (FC) under the
status of the step 3 above. Measure pin 53 voltage: VABL3, VABL4, VABL5, VABL6, VABL7,
VABLS, and VABLO9.

5. ABLpy =VABL2 - VABL1 ABLps = VABL6 — VABL1
ABLpy = VABL3 - VABL1 ABLpg = VABL7 — VABL1
ABLp3 = VABL4 - VABL1 ABLp7y = VABLS - VABL1
ABLpy = VABL5 — VABL1 ABLpg = VABL9 — VABL1
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Note o Test Conditions
No. Characteristics SW Mode Test Method
SW3 SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
T14 | ABL gain C B B A A A A A A 1. Apply 6.5-V external voltage to pin 53.
2. Set subaddress (1B) data to (00).
3. Set brightness data to maximum.
4. Apply 4.5-V external voltage to pin 53.
5. Change subaddress (1B) data to (00), (04), (08), (OC), (10), (14), (18), and (1C).
Repeat the step 3 above, and measure VABL11, VABL12, VABL13, VABL14, VABL15,
VABL16, VABL17, and VABL18.
6. ABLg: =VABL11 - VABL10
ABLg2 = VABL12 - VABL10
ABLg3 = VABL13 - VABL10
ABLg4 = VABL14 - VABL10
ABLgs = VABL15 - VABL10
ABLgg = VABL16 — VABL10
ABLg7 = VABL17 — VABL10
ABLgg = VABL18 — VABL10
T15 [RGB output C B B A A A A A A 1. Adjust brightness data so that picture period voltage of pin 43 is 2.4 V.
mode 2. Set subaddress (1B) data to (01).
3. Measure pins 43, 42, and 41 picture period voltage, V43R, Va2r, and V41R.
4. Set subaddress (1B) data to (02), and repeat the step 3 above. Measure pins 43, 42, and 41
picture period voltage, Va3c, V426, and Va1G-
5. Set subaddress (1B) data to (03), and repeat the step 3 above. Measure pins 43, 42, and 41
picture period voltage, V43, V428, and V41g.
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Test Conditions

l\ll\loc:e Characteristics SW Mode Test Method
) SW3 SwW4 SW5 | SW33 | SW34 | SW35 [ SW37 | SW38 | SW39
T16 |Y-OUTy A B B A A A A A A Input RAMP waveform from pin 3. Adjust input amplitude so that picture period amplitude of
characteristic pin 43 is 2.3 Vp-p.

Set subaddress (0C) data to (81).
Adjust input amplitude so that picture period amplitude of pin 43 is 2.3 Vp-p.

Monitor pin 43. According to the figure below, determine Y-OUT y correction start points y1
and y2. Also determine ratios of gradients at Y-OUT ON to Y-OUT OFF in decibel. (A1, A2,
and A3)

Output amplitude (Y-OUT)
A

100 IRE _=Z 7
A3 —> -
- - -
v2 ~
7’
A2—p
7/
7’
7’
vl 7
/ 2.3 Vp-p
Al —7/
/
/
/
/
/
/
/ Note: Solid line indicates gamma OFF.
/' Dotted line indicates gamma ON.
/
A 2N

>

Input amplitude
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
) SW3 SwW4 SW5 | SW33 | SW34 | SW35 [ SW37 | SW38 | SW39
T17 | Whitepeak A B B A A A A A A 1. Input 0.7-Vp-p RAMP signal from pin 3.
blue
characteristic 2. Set subcontrast data to maximum.
3. Set subaddress (1F) data to (04).
4. Set subaddress (1E) data to (01), and monitor pin 41. Determine blue stretch start point
BSpmin using the figure below.
5. Repeat the step 4 above by changing subaddress (1E) data to (04) and (07). Determine blue
stretch start point BSpcnT @and BSpmax-
6. Set subaddress (1E) data to (04).
7. Monitor pin 41 and calculate ratio of blue stretch ON gradient in relative to blue stretch OFF
gradient in decibel (BSgcnT) Using the figure below.
8. Repeat the step 7 above by changing subaddress (1F) data to (00) and (07). Calculate

Note: Calculate white-peak blue start point in IRE as setting positive amplitude at pedestal level

gradient ratio in decibel (BSgmin and BSgmax)-

of output signal to 2.3 Vp-p = 100 IRE.

A
Output | (Output from pin 41)

Start point

> Input amplitude
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Test Conditions

l\ll\lo;‘e Characteristics SW Mode Test Method
SW3 SwW4 SW5 | SW33 | SW34 | SW35 [ SW37 | SW38 | SW39
T18 | ACB insertion A B B A A A A A A Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
gzgzrggﬁfjde or gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
c Set brightness data to 108.

Note: Take picture period following FBP input fall after V - BLK ends as phase 1H. After next H-

Figure 1: RGB Output

Figure 2: FBP Input (#24)

Measure pins 46, 47, and 48 voltage. Apply measured voltages from external power supply.
Set subaddress (02) data to (40).

Use output signals from pins 43, 42, and 41, and measure ACB insertion pulse phase as
shown in the Figure 1.

BLK, count the phase as 2H, 3H, and so on.

A

ACB insertion pulse

V-BLK period

1H 2H 3H 4H

L

Monitor pins 43, 42, and 41. Measure ACB insertion pulse amplitudes (level from picture
period amplitude at quiescent.): VACB1R, VACB1G, and VACB2B.

Set subaddress (02) data to (80), and repeat the step 5 above: VACB2R, VACB2G, and
VACB2B.

Set subaddress (02) data to (C0), and repeat the step 5 above: VACB3R, VACB3G, and
VACB3B.
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
T19 |IKinput A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
amplitude or gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
c 2. Set subaddress (02) data to (40).
3. Measure voltage amplitude of pin-45 input signal in ACB insertion period.
1H=IKR 2H=IKg 3H=IKg
T20 |IK input cover C B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
range gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
2. Set subaddress (02) data to (40).
3. Measure pin 45 DC voltage in V-BLK period. (#45VBLK)
4. Apply the current externally to pin 45.
5. Measure DC voltage of pin 45 in V-BLK period when pin-43 picture period voltage begins to
be decreased. (#45VBLK+)
6. Apply current outward from pin 45.
7. Measure DC voltage of pin 45 in V-BLK period when pin-43 picture period voltage begins to
be increased. (#45VBLK-)
8. DIKjp+ = (#45VBLK+) — (#45VBLK)
DIKin_ = (#45VBLK-) + (#45VBLK)
T21 |Analog RGB A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
gain or or or gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
B B B 2. Apply 5-V external voltage to pin 49.
3. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 35.
4. Measure pin 43 picture period amplitude, v43R.
5. Repeat the steps 3 and 4 above with the following pins:
Input from pin 34, and measure output from pin 42 (v42G).
Input from pin 33, and measure output from pin 41 (v41B).
6 Calculate the following equations. GTXR = v43R/0.2 GTXG =v42G/0.2 GTXB =v41B/0.2
T22 | Analog RGB A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
white peak gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
slice level
2. Apply 5-V external voltage to pin 49.
3. Set RGB contrast data to maximum (7F).
4. Input signal 2 to pin 35. Gradually increase picture amplitude, and measure picture period
amplitude voltage when output from pin 43 is clipped.
5. Repeat the steps 3 and 4 above with following pins: Input from pin 34 and measure output
from pin 42. Input from pin 33 and measure output pin 41.
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39

T23 | Analog RGB A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
black peak gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
limit level

2. Apply 5-V external voltage to pin 49.

3. Set RGB contrast data to maximum (7F).

4. Input signal 2 to pin 35. Gradually decrease picture amplitude, and measure picture period
amplitude voltage when output from pin 43 is clipped.

5. Repeat the step 4 above with the following pins: Input from pin 34 and measure output from
pin 42. Input from pin 33 and measure output pin 41.

T24 | RGB contrast A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
adjustment gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
characteristic or or or )

B 5 B 2. Apply 5-V external voltage to pin 49.

3. Inputsignal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 35.

4. RGB contrast data to maximum (7F), center (40), and minimum (00). Measure pin 43 picture
period amplitudes VyTxr (maximum, center, and minimum) respectively.

5. Calculate amplitude ratio of maximum and minimum in decibels.

6. Repeat the steps 4 and 5 above with the following pins: Input from pin 34 and measure pin
42. Input from pin 33 and measure pin 41.

T25 |Analog RGB A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
brightness gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
adjustment or or or - -
characteristic 5 5 B 2. Input signal 2 from pins 33, 34, and 35.

3. Apply 5-V external voltage to pin 49.

4. Adjust amplitude A of signal 2 so that picture period amplitude of pin 43 is 0.5 Vp-p.

5. Change RGB brightness data to maximum (FE), center (80), and minimum (00). Measure
pins 43, 42, and 41 picture period voltage Vp,x (maximum, center, and minimum)
respectively.

T26 |Analog RGB C B B A A A A A A 1. Set RGB brightness data to maximum (FE).
mode
switching 2. Input signal 4 (signal amplitude = 1.5 Vp-p) from pin 49.
transfer 3. Measure input/output transfer characteristics using pin 43 according to the figure T-2.
characteristic

4. Repeat the steps 2 and 3 above with the following pins: Input from pin 34 and measure pin
42. Input from pin 33 and measure pin 41.

5. Calculate maximum inter-axial rise/fall transfer delay time, using the data measured above.
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Note Test Conditions
No Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
T27 | Text ACL A B B A A B A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
characteristic gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.

2. Apply 5-V external voltage to pin 49.

3. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 35.

4. Measure pin 43 picture period amplitude, vTXACL1.

5. Apply “pin 53 DC voltage — 0.8 V" to pin 53 from external power supply, and measure pin
43-picture period amplitude, vVTXACL2.

6. Apply “pin 53 DC voltage — 1.3 V" to pin 53 from external power supply, and measure pin
43-picture period amplitude, vVTXACL3.

7. TXACLy=-20x/og (VTXACL2WTXACL1)
TXACLy = -20 x fog (VTXACL3/VTXACLL)

T28 | Analog OSD A B B A A A A A A |1. Inputsignal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive

gain or or or gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
B B B 2. Apply 5-V external voltage to pins 50 and 51.

3. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 39.

4. Measure pin 43 picture period amplitude, v43R.

5. Repeat the steps 3 and 4 above with the following pins: Input from pin 38, and measure pin
42. Input from pin 37 and measure pin 41. (v42G and v41B)

6. Calculate the following equations.
GospRr =V43R/0.2 Gopspg =Vv42G/0.2 Gospgp = v41B/0.2

T29 |Analog OSD A B B A A A A A A 1. Input signal 1(fo = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive

input white gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
eak slice
I?avel 2. Apply 5-V external voltage to pins 50 and 51.
3. Input signal 2 from pin 39. Gradually increase picture amplitude, and measure picture period
amplitude voltage when output from pin 43 is clipped.
4. Repeat the step 3 above with the following pins: Input from pin 38, and measure pin 42. Input
from pin 37, and measure pin 41.

T30 |Analog OSD A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
black peak gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
limit level

2. Apply 5-V external voltage to pins 50 and 51.

3. Input signal 2 from pin 39. Gradually decrease picture amplitude, and measure picture period
amplitude voltage when output from pin 43 is clipped.

4. Repeat the step 3 above with the following pins: Input from pin 38, and measure pin 42. Input
from pin 37, and measure pin 41.
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
' SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39

T31 | OSD contrast A B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
adjustment gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
characteristic or or or )

B B B 2. Apply 5-V external voltage to pins 50 and 51.
3. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 39.
4. Change OSD contrast data to (11), (10), (01), and (00). Measure pin 43 picture period
amplitude Vyospr (11), (10), (01), and (00) respectively.
5. Repeat the steps 3 and 4 above with the following pins: Input from pin 38, and measure pin
42, Vyospe (11), (10), (01), and (00). Input from pin 37, and measure pin 41, VuOSDB
(11), (10), (01), and (00).

T32 | Analog OSD C B B A A A A A A 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
brightness gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.
adjustment )
characteristic 2. Apply 5-V external voltage to pins 50 and 51.

3. Change OSD brightness data (subaddress 1D) to (38), (78), (B8), and (F8), and measure
picture period voltage of pins 43, 42, and 41 respectively.
Data (38) = Vprospo
Data (78) = Vprosp1
Data (B8) = Vprosp2
Data (F8) = Vprosps

T33 [Analog OSD C B B A A A A A A 1. Set OSD brightness data to maximum (11).
mode
switching 2. Input signal 4 (signal amplitude = 4.5 Vp-p) from pin 50.
transfer 3. Measure input/output transfer characteristics using pin 43 according to the figure T-2.
characteristic

4. Repeat the steps 2 and 3 above, and measure pins 42 and 41.

5. Calculate maximum inter-axial rise/fall transfer delay time, using the data measured above.

6. Repeat the steps 1 to 5 above with the following pin. Input signal 4 (signal amplitude 4.5
Vp-p) from pin 51.
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Test Conditions

l\ll\lo;‘e Characteristics SW Mode Test Method
SW3 SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
T34 [OSD ACL A B B A A A A A B 1. Input signal 1(fp = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3. Control drive
characteristic gain adjustment data so that pins 41 and 42 picture period amplitude equals that of pin 43.

2. Set subaddress (07) data to (01).
3. Apply 5-V external voltage to pins 50 and 51.
4. Input signal 1 (fo = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 39.
5. Measure pin 43 picture period amplitude, vVOSDACLL1.
6. Apply “pin 53 DC voltage — 0.8 V" to pin 53 from external power supply, and measure pin

43-picture period amplitude, VOSDACL2.

7. Apply “pin 53 DC voltage — 1.3 V" to pin 53 from external power supply, and measure pin
43-picture period amplitude, vVOSDACL3.

8. OSDACLy =-20x fog (VOSDACL2/VOSDACL1)
OSDACL, =-20 x f0g (VOSDACL3/VOSDACL1)

9. OSDACL3, OSDACL4 Change subaddress (07) data to (80), and repeat the steps 6 to 8
above to measure OSDACL3 and OSDACLA4.
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Test Conditions

l\ll\lo;fa Characteristics SW Mode Test Method
SW3 | SW4 | SW5 | SW33 | SW34 [ SW35 | SW37 | SW38 | SW39
T35 | OSD blending A B B A A A A A B 1. Input signal 1(fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pin 3.
characteristic A N N N 2. Measure pins 41, 42, and 43 picture period amplitude, v4la, v42a, and v43a.
c B B B 3. Apply 5-V external voltage to pin 51.
4. Measure pins 41, 42, and 43 picture period amplitude, v41b, v42b, and v43b.
5. Calculate v41b amplitude in relation to v4la, v42b amplitude in relation to v42a, and v43b

amplitude in relation to v43a in decibel: 041TV1, a42TV1, and a43TV1.

6. Apply 5-V external voltage to pin 50, and repeat the steps 3 to 5 above: a41TV2, a42TV2,
and a43TV2.

7. Apply 5-V external voltage to pins 50 and 51, and repeat the steps 3 to 5 above: 041TV3,
a42TV3, and a43TV3.

8. Set SW3to C. Set SW37, 38, and 39 to B.

9. Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp-p) from pins 37, 38, and 39.
10. Apply 5-V external voltage to pins 50 and 51.

11. Measure pins 41, 42, and 43 picture period amplitude, v4lc, v42c, and v43c.
12. Apply 5-V external voltage to pin 50.
13. Measure pins 41, 42, and 43 picture period amplitude, v41d, v42d, and v43d.

14. Calculate v41d amplitude in relation to v41c, v42d amplitude in relation to v42c, and v43d
amplitude in relation to v43c in decibel: t410SD1, a420SD1, and a430SD1.

15. Apply 5-V external voltage to pin 51, and repeat the steps 12 to 14 above: a410SD2,
a420SD2, and 0430SD2.

16. Apply 5-V external voltage to pins 50 and 51, and repeat the steps 12 to 14 above:
0410SD3, 0420SD3, and a430SD3.
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
) SW3 SwW4 SW5 | SW33 | SW34 | SW35 [ SW37 | SW38 | SW39
T36 |Blue stretch A B B A A A A A A 1. Input RAMP signal 0.7 Vp-p from pin 3.
point/gain )
2. Set subcontrast data to maximum.
3. Set subaddress (15) data to (0C).
4. Set subaddress (1A) data to (C0), monitor pin 41, and measure blue stretch start point using
the figure below (BLPmin).

5. Set subaddress (1A) data to (CC), and repeat the step 4 above. (BLPmax)

6. Set subaddress (1A) data to (C4).

7. Monitor pin 41 and measure gradient at blue stretch ON in decibel in relation to the one at
blue stretch OFF according to the figure below. (BLGmax)

8. Set subaddress (15) data to (04), and repeat the step 7 above. (BLGin)

Note: Calculate blue stretch start point in IRE as setting positive amplitude at pedestal level of
output signal to 2.3 Vp-p = 100 IRE.

Output amplitude
A

'«<—— Blue stretch ON

4

e
,%—— Blue stretch OFF
e

> Input amplitude
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Test Conditions

l\ll\lo;e Characteristics SW Mode Test Method
) SW3 SwW4 SW5 | SW33 | SW34 | SW35 [ SW37 | SW38 | SW39
T37 |Blue stretch A B B A A A A A A 1. Input RAMP signal 0.7 Vp-p from pin 3.
amma
gorrection 2. Set subcontrast data to maximum.

3. Set subaddress (15) data to (08).

4. Set subaddress (09) data to (81).

5. Monitor pin 41 and measure amplitude of the intersection point of blue stretch y OFF and
blue stretch y ON according to the figure below. Calculate pin 41 output amplitude in IRE as
setting positive amplitude at pedestal level of output signal to 2.3 Vp-p = 100 IRE.

6. Set subaddress (1A) data to (C4), (C8), and (CC). Repeat the step 5 above. (BLy2, BLy3, and

BLy4)

Output amplitude
A

,“<—— Blue stretch y OFF

4

,/_— «—Blue stretch y ON

BLy

7

A
4
e
e
Intersection
poiint

> Input amplitude
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Note
No.

Characteristics

Test Conditions

SW Mode

SW3

SW4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

Test Method

T38

White
letters
improvement

A

A

A

[

Apply a pulse to pin 3 as shown in Figure A.

Monitor # 43 output waveform. Plot # 43 output amplitude when changing # 3 input signal

amplitude from 0 to 120 IRE (0.857 Vp-p) (See Figure B below).
Set subaddress (19) data to (80).

Monitor # 43 output waveform. Plot # 43 output amplitude when changing # 3 input signal
amplitude from 0 to 120 IRE (0.857 Vp-p). Then, compare to the plot in the step 2, calculate

a point where a gradient changes (WPL1).

Repeat the step 4 above by changing subaddress (19) data to (83) and (86). Calculate

points where gradients change (WPL2, WPL3).

L

# 43 output
amplitude
A

WPL3

WPL2

WPL1

<>
80 ns

Figure A

Data 87

L Data 86

Data 83

Data 80

> # 3 input amplitude

Figure B
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Test Condition for Synchronization Block

Common Test Conditions for Synchronization Block: unless otherwise specified,
Vce =9V, Ta=25°C, bus data; preset value, SW3 =A, SW14 = A, SW INPUT =B, SW20 =
ON, SW22 = OPEN, SW23 =B, SW24a =B, SW24b = OPEN, SW26 =B

Note Characteristics Test Conditions

HAO1 | Sync input horizontal [1. Input signal A (as shown in the figure below) to TPA. Set subaddress (00) data to 82H.
sync phase
ynep 2. Monitor # 14 (Sync input) and #20 (AFC filter) waveforms. Measure phase difference (Spp).

29.36 ps

Signal A 0.285 V

—> <0593 ps

#20 waveform \/ \/

HAOQ2 | HD input horizontal 1. Set subaddress (00) data to 40H.
sync phase

2. Input signal B (as shown in the figure below) to TP 16.
3. Monitor # 16 (Sync input) and #20 (AFC filter) waveforms. Measure phase difference (HDpp).

31.75 ps

Signal B 15V

—>  «—2.35us

—» <«— HDpy

#20 waveform \/ \/
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Note Characteristics Test Conditions
HAO3 | Polarity detection Set subaddress (00) data to 40H.
range
g Input signal B (as shown in the figure below) to TP16 pin.
Decrease signal B duty from 10% (to shorter negative polarity period) and measure signal B
duty (HDpuTy1) when #16 input signal phase no longer locks with that of #26 (H-OUT).
Increase signal B duty from 10% (to longer negative polarity period) and measure signal B duty
(HDpuTY2) when #24 (FBP input) phase changes in relation to signal B.
Further increase signal B duty (to longer negative polarity period) and measure signal B duty
(HDpyTY3) when #16 input signal phase no longer locks with that of #26 (H-OUT).
Decrease signal B duty from 90 % (to shorter negative polarity period) and measure signal B
duty (HDpuTya) when #24 (FBP input) phase changes in relation to signal B.
b 3175 s R
Signal B 15V
| v
A
4) e
«————B——>
Duty = A/B x 100% (0 to 100%)
HAO04 | Sync input threshold Set subaddress (00) data to 82H, and TEST mode to 01.

amplitude

Connect variable power supply to #14 via 20-kQ resistor.

Set variable power supply voltage to 0 V, and measure #14 voltage. (SYNC_TIP_00) Also
check that #28 voltage is set to Low (GND level).

Increase variable power supply voltage so that #28 voltage becomes High (VCC level).
Measure #14 voltage. (SYNC_OFF_00)

Calculate the following equation to determine SYNC input separation level at SYNC separation
level is 00. Vihsoo = (SYNC_OFF_00 — SYNC_TIP_00)/0.286 x 100

Change SYNC separation level to 01, 10, and 11. Calculate following equations to determine
VthS01, VthS10, and VthS11.

Vihso1 = (SYNC_OFF_01 — SYNC_TIP_01)/0.286 x 100
Vihs10 = (SYNC_OFF_10 — SYNC_TIP_10)/0.286 x 100

Vihsi1 = (SYNC_OFF_11 — SYNC_TIP_11)/0.286 x 100

#14 1H ‘
< > < 0.08H
40IRE
(=286 mVp-p) Sync separation level
R Sync tip level
#28 —
(SYNC output mode)
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Note

Characteristics

Test Conditions

HAOQ05

HD input threshold
amplitude

Set subaddress (00) data to 40H.
Input signal B (as shown in the figure below) to TP 16.

Increase signal B amplitude from 0 Vp-p. When #26 (H-OUT) phase locks with that of signal B,
measure signal B amplitude VinHp.

31.75 us

Signal B
9 VthDH

—> <235

HAOQ06

Horizontal picture
phase adjustment
variable range

Set subaddress (00) data to 40H.
Input signal B (the figure is shown below) to TP16.

Change subaddress (01) data from 80H to O0H, and measure phase change amount AHggT—
of #24 (H-OUT) waveform.

Change slave address (01) data from 80H to FEH, and measure phase change amount
AHsET, of #24 (H-OUT) waveform.

31.75 us

A

Signal B 15V

—> <235

#24 waveform
Data: 00H

—>» <— AHgpT-

#24 waveform
Data: 80H

#24 waveform
Data: FEH

96 2005-08-18



TOSHIBA

TA1360ANG

Note Characteristics
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HAO7 | Curve correction
amount

Set subaddress (00) data to 40H.
Input signal B (as shown in the figure below) to TP16.

Connect external voltage to #23 (curve correction), and measure phase change amount
(AH#23) of #26 (H-OUT) output waveform at 1.5V and 3.5 V.

31.75 us

Signal B 15V

—>  «—2.35us

#26 waveform
(#23 voltage; 1.5 V)

—» < AH#23

#26 waveform
(#23 voltage; 3.5V)

HAOQ8 | Clamp pulse phase,
width and level

Set subaddress (00) data to 40H.
Input signal B (as shown in the figure below) to TP16.

Measure #18 (SCP output) clamp pulse phase (CPsg), width (CPpwg), and output level
(CPyp) in relation to signal B.

Set subaddress (01) data to 81H, and repeat the step 3 above to measure (CPs1), (CPw1),
and (CPy1).

Apply no signal input to TP16.

Measure #18 clamp pulse phase (CPgp), width (CPyw?2), and output level (CPy>2) in relation to
#24.

31.75 ps
Signal B 15V
" 12.35 1S
4) (;
CP
s S0/1

#18 waveform CPyon

—» <— CPwors1

#24 waveform

CPs2

#18 waveform CPy2

—> «— CPw2
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Note Characteristics Test Conditions

HAO09 | Black peak detection
pulse phase and
level

Set subaddress (00) data to 40H.
Set SW2to C, SW3to C, and SW24A to OPEN
Input signal C (as the figure shown below) to #24 (FBP input).

E A

Measure #2 (BPH filter) black peak detection pulse phase (HBPggoa and HBPggqp) in relation
to signal C.

5. Set HBP-PHS 1/2 to (01), (10), and (11). Measure black peak detection pulse phase.

. 31.5pus -
4.13 pus
% %
2V
Signal C
_— ov
HBPg#x HBPg**
S**a o 5 S**b

#2 waveform

HA10 | FBP input threshold |1. Set subaddress (00) data to 40H.
2. Input signal B (as shown in the figure below) to TP16.

3. Increase amplitude of FBP signal to be input to #24 (FBP input) from 0 Vp-p. When #26
(H-OUT) phase locks with that of signal B, measure #24 input amplitude Vinrgp.

31.75 ps

A
Y

15V

> e 2.35pus
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Note

Characteristics

Test Conditions

HBO1

H-OUT pulse duty

No signal input.

Measure T1 and T2 (as shown in the figure below) from #26 (H-OUT) output waveform when
subaddress (00) data is 80H and AOH. Calculate duties (THa and THg) using the following
equation:

TH = TL/(T1 + T2) x 100 %

T1 T2

#26 waveform

HBO02

Horizontal free-run
frequency

Set SW20 to open.

Set subaddress (00) data to 01H and measure horizontal free-run frequency (F15K) according
to #26 (H-OUT) output waveform.

Set subaddress (00) data to 00H, 41H, 81H, COH, and C1H. Measure horizontal free-run
frequency F28K, F31K, F33K, F37K, and F45K as in the step 2 above.

HBO3

Horizontal oscillation
frequency variable
range

Set subaddress (00) data to 01H.

Connect 10-kQ resistor between #20 and Vcc. Measure horizontal frequency (F15Kvn)
according to #26 (H-OUT) output waveform.

Connect 68-kQ resistor between #20 and GND. Measure horizontal frequency (F15Kyax)
according to #26 (H-OUT) output waveform.

Set subaddress (00) data to 00H, 41H, 81H, COH, and C1H. Repeat the steps 2 and 3 above
and measure horizontal frequencies F28Kyin, F28Kmax, F31KmiN, F31Kpmax: F33KMIN,
F33KMA)(, F37KM|N, F37KMA)(, F45KM|N, and F45KMA)(.

HB04

Horizontal oscillation
control sensitivity

Set SW20 to open.
Connect external power supply to TP 20, and set subaddress (00) data to 01H.

Apply Voo + 0.05 V, and Vg — 0.05 V to TP 20. Measure frequencies FA and FB according to
#26 (H-OUT) output waveform. Calculate frequency change rate (BH15K) using the following
equation.

BH15K = (FB — FA)/0.1

Set subaddress (00) data to 00H, 41H, 81H, COH, and C1H. Repeat the step 2 above, and
measure frequency change rate BH28K, BH31K, BH33K, BH37K, and BH45K

HBO05

H-OUT output
voltage

Set SW26 to open.
Measure voltage at High (V26y) and Low (V26| ) of #26 (H-OUT) output waveform.
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Vo1l

VP output pulse
width, Vertical
free-run (maximum
pull-in range)

Input signal D (shown in the figure below) to TP 16, and signal E (shown in the figure below) to
#24 (FBP input).

Measure VP output pulse width (VPw) according to TP 27 output waveform.
Measure VP pull-in range (VPt0) according to TP 27 output waveform.

Set subaddress (03) data to 01H, 02H, 03H, 04H, 05H, and 06H. Measure pull-in range VPt1,
VPt2, VPt3, VPt4, VPt5, and VP16 as in the step 3 above.

{1 2.35us
> ¢
3 29.63 us R
Signal D 4
(TP 16 input signal) 4V
Y
5.6 us
Ssignaae 1 1 9V
(#24 input waveform)
fffff GND
#24
putwaverorm | | [ | [ L[] LT
TP 27wWavefom | [
«— VPwW—>»
< VPt

V02

Vertical minimum
pull-in range

Repeat the step 1 of Note# VO1.
Input signal F (shown in the figure below) to TP 15.

Increase signal-F cycle from 30H. Measure the cycle (TypuyLL) when phase locks with that of
TP 27.

Signal F (TP 1 L —_
waveform input)

i €«—3H—>
< TveuL —

mputvverorn | | | [ | | | ]| HENEENE

TP 27 waveforﬂ _______
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Characteristics

Test Conditions

V03

Vertical black peak
detection pulse

A w N oPE

Signal F (TP 15
waveform input)

#24 I
input waveform

L1

Input signal F (shown in the figure below) to TP 15.

<—3H—>

Repeat the step 1 of Note# VO1. Set SW2 to C, and SW3to C.

Measure phase differences VBPPge and VBPPgg according to #2 output waveform.

Set subaddress (03) data to 01H, 02H, 03H, 04H, 05H, and 06H. Measure phase differences
VBPP1E, VBPP1s, VBPP2g, VBPP2s, VBPP3g, VBPP3s, VBPP4g, VBPPy4s, VBPPsE,
VBPPsgs, VBPPgE, and VBPPgg as in the step 3 above.

262.5Ht0 1125H ———————— >

UL

LI

< VBPPg

«——— VBPPg ——>

#2 waveform J

V04

Vertical blanking stop
phase

1. Repeat the step 1 of Note# VO1.

2. Input signal F (shown in the figure below) to TP 15.

3. Set subaddress (03) data to 00H and FOH. Measure blanking stop phase VBLKyn and

VBLKpmax according to #43 output waveform.

Signal F (TP 15
waveform input)

#24 I
input waveform

<—3H—>

1L

L]

#24 input

112256H——>!

|

L

HENEEE
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(1) Video signal

i 63.5 ps i
<>

Sine wave of frequency fg

(2) Input signal 1

(3) Input signal 2 Amplitude A

Sine wave of frequency fg

(4)  Input signal 3

Figure T-1 Signals for Text/Color Difference Signal 2
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50%

(©)
0%

10%

50%

90%

100%

TA1360ANG
63.5 s
20 ns —> L a— —> l«—— 20 ns
(1) Input signal 4
tpr —> [ — —> [ €<—tpg
< R < TF
tpr —> f—— —> «— tpg

3
0%

10%

50%

90%

100%

Figure T-2

R

T

Test Pulses for Text/Color Difference Signal 2
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Application Circuit
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ACB Application Circuit

+B O

< CRT < CRT < CRT
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1 VP'P ;,W <«— 0~3.0V (DC) g
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Package Dimensions
SDIP56-P-600-1.78 Unit : mm
' %
56 29 - i
imimEmisisiaisininininininininbsinisinisisinimiaisisinis) T o
(\! <
D, A
A - -2
F7
|0 D D OO S N N N O OO SO N N N N N S N 4 O O [ 6 ¥y LC(J)
1 28 o
50.9MAX
50.40.2
f
@
o
<+l
o
P
1.1971vp | | 1.0+0.1 0.4620.1 rpro—p
1.778
Weight: 5.55 g (typ.)
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About solderability, following conditions were confirmed
¢ Solderability

(1) Use of Sn-63Pb solder Bath
- solder bath temperature = 230°C
- dipping time = 5 seconds
- the number of times = once
- use of R-type flux

(2) Use of Sn-3.0Ag-0.5Cu solder Bath
- solder bath temperature = 245°C
- dipping time = 5 seconds
- the number of times = once
- use of R-type flux

RESTRICTIONS ON PRODUCT USE

030619EBA

e The information contained herein is subject to change without notice.

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

e 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.

e TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and
sold, under any law and regulations.
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