TOSHIBA

TA1316AN

Toshiba Bipolar Linear Integrated Circuit  Silicon Monolithic

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

Scan TV

TA1316AN is a component signal and sync processor for Digital
TV, Progressive scan TV and Double scan TV.

TA1316AN provides high performance signal processors in the
luminance and color difference blocks. The sync circuit can
process 5251/P, 6251/P, 750P, 11251/P, PAL100 Hz and
NTSC120 Hz formats.

TA1316AN provides 12C bus interface, so various functions and
controls are adjustable via the bus.

Features

Luminance Block

* Black stretch, DC restoration

« Dynamic y correction

e SRT (LTI

« Y group delay correction (shoot balance correction)
« APACON white peak limit

e White pulse limit (white letter improvement)

« Hi-bright color

¢ Color detail enhancer (CDE)

¢ VSM output

Color Difference Block

* Flesh color correction
* Dynamic Y/C correction
¢ Color SRT (CTI)
¢ Colory
* White peak blue correction
Text Block
e OSD blending SW
¢ ACB (only black level)
e 2 analog RGB inputs
Synchronization Block
e Horizontal synchronization
(15.75 kHz, 31.5 kHz, 33.75 kHz, 45 kHz)
« Vertical synchronization
(5251/P, 6251/P, 750P, 11251/P, PAL 100 Hz, NTSC 120 Hz)
e 2-and 3-level sync. separation circuit
* Accept both positive and negative HD/VD input
¢ Mask for copy-guard signal
e Vertical blanking

s

)]
v

SDIP56-P-600-1.78

Weight: 5.55 g (typ.)
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TOSHIBA TA1316AN

Block Diagram
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TOSHIBA TA1316AN
Pin Assignment
DARK AREA DET FILTER 1 ~ 56 APL FILTER
BPHFILTER 2 55 YICVce
YLIN 3 54 VSMOUT
Cp1/Pp1IN 4 53 ABCLIN
Cr/PiiIN 5 52  YM/P-MUTE/BLK
YICGND 6 51 Ys 1 (analog OSD)
MATRIX SW 7 50 Ys 2 (analog OSD)
Y2IN 8 49 Yg 3 (analog RGB)
Cpo/Pp2 IN 9 48 RSMH
Ci/Pi2 IN 10 47 G SH
COLOR LIMITER 11 46 B S/H
VD2IN 12 45 1IN
HD2 IN 13 44 RGB GND
SYNCIN 14 TA1316AN 43 ROUT
VD1IN 15 42 GOUT
HD1IN 16 41 BOUT
SCPIN 17 40 RGBVce
SCP OUT 18 39 ANALOG OSDRIN
DEF/DAC Ve 19 38 ANALOG OSD G IN
AFC FILTER 20 37 ANALOG OSD B IN
HVCO 21 36 DAC2 (ACB pulse)
HORIZONTAL FREQUENCY SW 22 35 ANALOGRIN
H CURVE CORRECTION 23 34 ANALOG G IN
FBPIN 24 33  ANALOG B IN
DEF/DAC GND 25 32 IPLGND
H-OUT 26 31 SDA
VP OUT 27 30 SCL
28 29 1°LVpp
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TOSHIBA

TA1316AN

Pin Functions

:\Dl:)n Pin Name Function Interface Circuit Input Signal/Output Signal
? ' &
Connect filter for detecting
DARK AREA DET black area.
L |FLTER < i bC
Voltage value of this pin @
controls dynamic y circuit gain. 5kQ '\
Q.
X 2
-
o
®
Connect filter for detecting
black peak.
2 |[BPHFILTER DC
Voltage value of this pin
controls black stretch gain.
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:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
1 Vpp (including sync) at 100% color bar
&
Inputs Y1 signal via clamp @
capacitor.
3 |YLIN Recommended input
amplitude: 1 Vp_p (including or
sync) at 100% color bar.
®
@
Inputs Cp1/Pp1 signal via
clamp capacitor. @
4 | Cp1/Pp1 IN Recommended input 700 mVp.p at 100% color bar for Cp1/Pp1
amplitude: 700 mVp_p at 100%
color bar.
®
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:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
®
Inputs Cy1/Pr1 signal via clamp
capacitor. @
5 |[Ci1/Pr1 IN Recommended input 100 mVp.p at 100% color bar for Cr1/Pr1
amplitude: 700 mVp_p at 100%
color bar.
®
6 |[Y/C GND GND pin for Y/C block. ad ad

7 | MATRIX SW

Matrix switching pin for YCbCr
or YPbPr input.

Switches matrix according to
voltage value input to this pin.

Control by pin has priority over
control by BUS.

When pin is not used, connect
0.01 pF capacitor between pin
and GND.

1kQ

&

0~1.3 V: YCbCr - YUV
1.7~5V: YPbPr - YUV
Open: BUS control
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TOSHIBA TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
1 Vpp (including sync) at 100% color bar
®
ry
8
Inputs Y2 signal via clamp O
capacitor.
. x
8 [Y2IN Recommended input or
amplitude: 1 Vp.p  (including
sync) at 100% color bar.
®
®
ry
Inputs Cpo/Pp2 signal via
clamp capacitor. @
9 | Cb2/Pb2 IN Recommended input 700 mVp.p at 100% color bar for Cpo/Pp2
amplitude: 700 mVp_p at 100% ry
color bar.
®
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TOSHIBA

TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
&
ry
Inputs Cy2/Pr2 signal via clamp 1kQ
capacitor. @
10 [Cro/Pr2 IN Recommended input LkQ 4< 700 mVp_p at 100% color bar for Cyo/Py2
amplitude: 700 mVp_p at 100% x |
color bar. 5 kQ J
®
’ &
<
x ™~
11 |COLOR LIMITER f;g?ﬁﬁ:itf"te’ for detecting Q 5kQ DC
r'y
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TOSHIBA TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ Threshold:
0.75V
x
Inputs vertical sync signal I‘J
VD2. Signal input can have 1kQ
12 VD2 IN both positive and negative @ or
polarity.
g
'y =
e Threshold:
0.75V
@ Threshold:
0.75V
x
Inputs horizontal sync signal
HD2. Signal input can have 1kQ
13 |HD2 IN both positive and negative @ j‘ or
polarity.
'y ge
85: Threshold:
0.75V
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TOSHIBA

TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
White 100%: 1 Vp.p
®
Inputs sync signal via clamp
14 |SYNCIN capacitor. or
®
@ Threshold:
0.75V
Inputs vertical sync signal p)
VDL1. Signal input can have 1kQ
15 |VDLIN both positive and negative @ or
polarity.
G
X<
S Threshold:
Py @ 0.75V

10
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:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ Threshold:
0.75V
Inputs horizontal sync signal
HDL1. Input signal can have 1kQ
16 [HD1IN both positive and negative @ j‘ or
polarity.
c
x:;
i Threshold:
0.75V
. @
®
cl
Xz
Inputs SCP from up converter. S
. 2.2V~2.8V:BPP
17 |SCPIN Input signals are clamp pulse
(CP) and black peak detection 47V~9V: CP
stop pulse (BPP).
®
Outputs SCP. 1
3 @)
Output signals are clamp pulse 528
(CP) and black peak detection o Py CP:5.0V
stop pulse (BPP).
18 |scpout (Note) Don't use " BPP:25V
Horizontal-BPP (H-BPP) for
the timing pulse of picture ov
period on the screen (e.g. @ 200 Q c
H-BLK) because H-BPP width =X
will be changed by the o
temperature. @
11 2002-01-17




:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
Vcc pin for DEF/DAC block.
To ascertain the correct
19 |DEF/DAC Vce voltage for V¢, please refer to u o
the table entitled Maximum
Ratings.
®
20 | AFC FILTER gggnect filter for detecting DC
’ 300 Q
@ °
: BX
a4
o >|,
™
®
®
o]
L 4
Connect ceramic oscillator for 9;: -
horizontal oscillation. o
21 |HVCO Use Murata @ g
CSBLA503KECZF30 1kQ
oscillator.
10 kQ
12 2002-01-17



TOSHIBA TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
Horizontal frequency select g
pin. -
Selects horizontal frequency At BUS control (horizontal frequency):
according to voltage value gl output voltage value
input to this pin. o3 00 (15.75 kHz): DC 9 V
_ _ © * - Ss 01 (31.5kHz): DC6V
When selecting horizontal £y 10 1 10 (33.75 kHz): DC 3V
HORIZONTAL lf;?/‘ée”?y by BUCS Comlrg" . 1kQ 75V 11 (45kHz): DCOV
22 | FREQUENCY pin open. Control by pin | (29) <2 , ,
has priority over control by o3 At pin 22 control, horizontal frequency
SW BUS. 30 kQ ©e45y |andinputvoltage value
A .
x c
When this IC will be used on ! -‘o‘gi 0~1.0 V: 45 KHz
CRT, the frequency of H-out 1% © 2.0~4.0V: 33.75 kHz
(pin 26) should be controlled o 15V 5.0~7.0V: 31.5 kHz
by DC voltage which is divided N - - ¥ 8.0~9.0 V: 15.75 kHz
from voltage of DEF V¢ (pin L L gl
19) by resisters. 3 =3 ©o>
—

50 kQ

Corrects curve at high-tension ¥ o7
fluctuation. =
Input AC component of @ 1 kO ol 1
o3 |H CURVE high-tension fluctuation. o DC
CORRECTION
When pin is not used, connect
0.01 pF capacitor between pin x C¥>‘. 6.5V
and GND. e
N

AMA,

130 kQ
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horizontal AFC.

lBLK threshold: 1.5 V

TOSHIBA TA1316AN
:\Dli)n Pin Name Function Interface Circuit Input Signal/Output Signal
! @

> max: 9V

K‘)- “ [ \

N

- H-AFC threshold: 3.0 V
24 |FBPIN Input FBP and H-BLK for Y | j reshol
_]

@ 500 Q 1kQ
x
>
Te)

L

25 | DEF/DAC GND

GND pin for DEF/DAC block.

26 [H-OUT

Horizontal output pin. Open
collector output.

—FV&(‘_}

14
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:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
Outputs vertical pulse. §
When a current of 500 pA or 8 — 5V
more is applied to the pin, x 2000 N
external blanking is carried out @_4

27 |ve ouT by ORIing this signal with the
internal blanking signal. oV
(Note) When H-POSITION will A
be changed, VP width will £y
change. Use the start phase of @
VP. Start phase

®
®

Outputs_l-bit DAC or + DC or SYNC OUT
composite SYNC signal after
sync separation. 500 Q

28 DSA\‘(C,\IIC ouT Open-collector output +

( ) (The output level for this pin
cannot be guaranteed since
leakage from internal signals
may occur.)
®
. 2
Vpp pin for I"L block.
Connect 2 V (typ.).
2

29 |I't Voo Power to pin 29 should be . .
supplied from pin 19 via zener
diode through resister.

15

2002-01-17



TOSHIBA TA1316AN
:\Dli)n Pin Name Function Interface Circuit Input Signal/Output Signal
®
30 |SCL SCL pin for I2C BUS. g
31 |SDA SDA pin for I2C BUS. a
32 [1LGND GND pin for I°L block. D D

16
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TOSHIBA

TA1316AN

Pin

No. Pin Name

Function

Interface Circuit

Input Signal/Output Signal

33 |ANALOGBIN

@

DAC2

36 (ACB pulse)

pulse

Open-collector output

Inputs analog R/G/B signal via | 33 1 kQ
clamp capacitor. 34 O
34 |ANALOG G IN i 1kQ 100 IRE: 0.7 Vp.
Recommended input 35 p-p
amplitude: 0.7 Vp_p (N0 sync)
at 100% white 3
35 |ANALOGRIN 1kQ
@
D
DC or ACB pulse
r'y
Outputs 1-bit DAC or ACB 500 Q

JL

17
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TOSHIBA TA1316AN

Pin

No Pin Name Function Interface Circuit Input Signal/Output Signal

@

37 | ANALOG OSD B IN

Inputs analog OSD signal via 37 1 kQ
clamp capacitor. 38 O
38 |ANALOG OSD G IN Recommended input 39 1kQ 100 IRE: 0.7 Vp.p
amplitude: 0.7 Vp_p (N0 sync)
at 100% white ¥
39 [ANALOG OSDRIN 1kQ

Vcc pin for text/RGB block.

To ascertain the correct

40 |RGBVcc voltage for Vcc, please refer to o o
the table entitled Maximum
Ratings.
' @
c
o
41 |B OUT + = 100 IRE: 2.3 Vpp
._ i+ .
Outputs R/G/B signal. a1 I Conditions:
200 Q _
42 |GouT Recommended output 42 O *—W UNI-COLOR = max
amplitude: 100 IRE =2.3 Vpp | 43 SUB-CONT = Cent
< -
43 [ROUT % c Y IN=0.7 Vpp
N~
o
44 [RGB GND GND pin for text/RGB block. O O

18 2002-01-17



TOSHIBA

TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ R G B
Inputs the feedback signal b - -
from CRT. (BLK level should or RGB V¢c
a5 | N beOVto3V.) 1kQ
K ‘—1
When ACB is not used, @
connect this pin to the RGB
Ve pin. 1
46 |B S/H
Sample-and-hold (S/H) pin.
47 |G S/H In ACB mode connect a 2.2-puF DC
capacitor. In CUTOFF mode
connect a 0.01-pF capacitor.
48 |R S/H
19 2002-01-17



TOSHIBA TA1316AN

:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
@
Selects input between internal
RGB and external analog RGB +
49 Ys3 according to voltage value 0~0.5 V: Internal
input to this pin.
(analog RGB) P P @9 0.9~5 V: Analog RGB, VSM mute
When analog RGB is selected,
mutes VSM output. T
@)
Switches between internal
RGB and OSD input signals.
Voltage applied to Ys1 and @
Ys2 adjusts blend ratio of
internal RGB and OSD signals.
50 |Ys2 When Ygl or Yg2 is High, +
(analog OSD) mutes VSM output.
- 0~0.5V: Internal
Blend ratio 50 300 Q W
Ys2|Ysl||nt RGB: 51 O Wy 0.9~2.1 V: VSM mute
OSD RGB 2.4~5V: OSD, VSM mute
51 |Ysl L [L |100 x gl
(analog OSD) 85'
H L 7:3
L |H |55 7S @9
H H 0:10

20 2002-01-17



:\Dlg] Pin Name Function Interface Circuit Input Signal/Output Signal
D
0~0.5V: Internal
Fast half-tone switch for @ 39%9 |2
internal RGB signal. c 0.9~2.1 V: Half-tone
52 | YM/P-MUTE/BLK 3
Also performs image mute or 81’ 2.4~5.8 V: P-mute
blanking.
9 .,—ﬁ 6.2~9V: Blanking
o]
X<
o3
—
’ D
N l—g
ABL and ACL input pin. RT 302 o 3K <
©
53 | ABCL IN Can set gain and start point for DC
ABL and dynamic ABL by BUS @
control. *—
(?

21
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TOSHIBA

TA1316AN

Pin

No. Pin Name

Function

Interface Circuit

Input Signal/Output Signal

54 | VSM OUT

Outputs Y signal for VSM
which passes through HPF
circuit (primary differential
circuit).

Mutes output signal using pins
49, 50 and 51.

55 |YIC Ve

Vcc pin for Y/C block.

To ascertain the correct
voltage for Vcc, please refer to
the table entitled Maximum
Ratings.

56 [APLFILTER

Connect filter for correcting DC
restoration.

Leaving this pin open enables
user to monitor Y signal after
black stretch and dynamic y.

x

40 kQ

66

1kQ 'W

1kQ

22
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TOSHIBA TA1316AN
Bus Control Map

Write Mode
Slave Address: 88H

Sub-Add | D7 D6 D5 D4 D3 D2 D1 DO Preset
00 H-FREQ H-DUTY | Yuv-sw | DAc1 DAC?2 SYNC INPUT-SW | 1000 : 0000
o1 HORIZONTAL POSITION | cLp-phs | 1000 | 0000
02 ACB-MODE | SCP-SW | HBP-PHS | SYNC SEP-LEVEL | TEST 1000 ! 0000
03 V-BLK PHASE VERTICAL FREQUENCY 1000 1 0000
04 COMPRESSION-BLK PHASE-1 | COMPRESSION-BLK PHASE-2 1000 | 0000
05 | P-moDE1 | UNI-COLOR 1000 ! 0000
06 BRIGHTNESS 1000 ' 0000
07 | ospact | COLOR 1000 | 0000
08 TINT RGB-ACL | 1000 | 0000
09 PICTURE SHARPNESS YNR | 1000 ' 0000
0A RGB BRIGHTNESS DCRR-SW | 1000 ! 0000
0B HI BRT RGB CONTRAST 1000 | 0000
oc SUB CONTRAST | wes | vuvinpuTmoDE | 1000 | 0000
oD DRIVE GAIN1 DR-R | 1000 ' 0000
OE 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 | 0000
14 COLOR SRT GAIN | csrrrreq | COLORY cLT | 1000 ! 0000
15 CD.E. | viccancomPt | vic GaIN comp2 FRESH-COLOR | 1000 ' 0000
16 VSM PHASE VSM GAIN APACON PEAK FREQ | 1000 | 0000
17 DC REST POINT DC REST RATE DC RESTLIMIT | 1000 | 0000
18 BLACK STRETCH POINT APL VS BSP B.L.C. BDL | BS-ARE | 1000 ' 0000
19 SHR-TRACKING WPL-LEVEL WPL-FREQ 1000 ! 0000
1A DYNAMIC ABL POINT DYNAMIC ABL GAIN P-MODE? 1000 | 0000
1B ABL POINT ABL GAIN RGB OUT MODE | 1000 | 0000
1c DYNC y-POINT DYNC y GAIN VS DARK AREA STATICY-GAIN | Y-OUTy | 1000 ! 0000
1D OSD BRIGHT OSD CONTRAST | Y/C-DL1 APACON WPL 1000 ! 0000
1E Y DETAIL CONTROL WP BLUE POINT 1000 1 0000
1F Y GROUP DELAY CORRECTION | vicoL2 WP BLUE GAIN 1000 | 0000

Read Mode
Slave Address: 89H

D7 D6 D5 D4 D3 D2 D1 DO
0 POR IK-IN |RGB-OUT| YUV-IN | H-OUT | vP-oUT | RGB-IN | SYNCAIN
23 2002-01-17




TOSHIBA

TA1316AN

Write Mode

Bus Control Functions

Parameter

Explanation

Preset

H-FREQUENCY

Selects horizontal oscillation frequency.
00: 15.75 kHz, 01:31.5kHz, 10:33.75kHz, 11:45kHz

Control by pin 22 has priority over BUS control. When this IC will be used on CRT,
the frequency of H-out should be controlled by pin 22.

33.75 kHz

H-DUTY

Switches horizontal output duty.

0:41%, 1:47%

41%

YUV-SW

Switches YUV input.

0: INPUT-1 (Y1/Cp1/Cr1), 1 INPUT-2 (Y2/Cppp/Cy2)

INPUT-1

DAC 1

Switches DAC control output.

Don't use this function

Open

DAC 2

Switches DAC control output.

0: On (low), 1: Open (high)
When TEST = 00, controls 1-bit DAC when output is open-collector.
When TEST = 01, outputs ACB reference pulse from pin 36.

On

SYNC INPUT-SW

Selects sync input.
00: Selects HD1/VD1 input.
01: Selects HD2/VD2 input.
10/11: Selects SYNC input.

HD/VD1

HORIZONTAL
POSITION

Adjusts horizontal picture phase.
0000000 (-10%)~1111111 (+10%)
(Note) When H-POSITION will be changed, VP width (pin 27) will change.

Center

CLP-PHS

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

While quiescent, 0.8-ps (2.7%) width with 1.2-us (4.2%) delay from FBP start
phase

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

1.1-ps delay

ACB MODE

Sets ACB mode. Selects reference level for convergence.
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

Switches SCP (sandcastle pulse) mode.
0: Internal mode,

Also switches SCP-OUT (pin 18).

1: External input mode

(Note) Don't use H-BPP for the timing pulse, because H-BPP width of internal
mode will be changed by the temperature.

Inside IC

HBP-PHS

Switches horizontal black peak detection pulse phase.

0: £6% of FBP, 1: +3% of FBP

6% width

SYNC SEP-LEVEL

Selects SYNC separation level.

00: 30%, 01:40%, 10:50%, 11:60%

30%

TEST

Test mode
When TEST = 00, controls 1-bit DAC when output is open-collector.

When TEST = 01, outputs H-SYNC from pin 28 and ACB reference pulse from pin
36.

Do not use TEST = 10/11 because this is used for IC Shipment Test mode.

24
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TOSHIBA TA1316AN

Parameter Explanation Preset

Adjusts vertical BLK stop phase.
V-BLK PHASE 00000 (16H) ~11110 (46H) (1 H/STEP), 32H
11111: Internal V-BLK off

V-FREQUENCY Vertical free-running frequency. Sets vertical pull-in range (Table 1). 1281 H
COMPRESSION-BLK Adjusts compression BLK phase. Adjusts BLK at top and bottom (Table 2). Off
PHASE-1/2

P-MODE1L/2 Selects picture mode. Selects between picture mute, half-tone, blue background, P-MUTE 1

and Y mute (Table 3).

Adjusts unicolor.
UNI-COLOR min
0000000 (-15.5dB) ~111 (0dB)

Adjusts brightness.
BRIGHTNESS Center
00000000 (40 IRE) ~11111111 (+40 IRE)

Turns OSD-ACL on/off.
OSD-ACL On
0: Off, 1:0n

Adjusts color.
COLOR 0000000: Color mute, C-MUTE
0000001 (-20dB or more) ~1111111 (+4.5dB)

Adjusts tint.
TINT Center
0000000 (-32 deg) ~1111111 (+32 deg)

Switches analog RGB-ACL sensitivity.
RGB-ACL -6 dB
0: -6dB, 1: Normal

Adjusts sharpness.
PICTURE-SHARPNESS Center
0000000 (—10dB or more) ~1111111 (+15dB (at peak FREQ) )

YNR: Turns luminance (Y) noise reduction (NR) on/off.
0: Off, 1:0n

Lower two bits of PICTURE-SHARPNESS (09-D2/D1)
YNR = 00: Trap (at peak FREQ) Off
=11: Flat

YNR level is controlled by lower two bits (09-D2) of PICTURE-SHARPNESS.
DL-APACON gain control by PICTURE-SHARPNESS is invalid.

Adjusts RGB brightness.
RGB-BRIGHTNESS Center
0000000 (-20 IRE) ~1111111 (+20 IRE)

Switches DC restoration rate.
DCRR-SW 100% or more
0: 100% or more, 1:100% or less

Turns high bright color on/off.
HI BRT On
0: Off, 1:0On

Adjusts RGB contrast.
RGB-CONTRAST min
0000000 (-17dB) ~1111111 (0dB)

Adjusts sub-contrast.
SUB-CONTRAST Center
00000 (-3.4dB) ~11111 (+2.6dB)

Adjusts WPS level.
WPS 110 IRE
0: 110 IRE  1: 130 IRE

Selects Y/color difference signal input mode.

00: Y/Cb/Cr, 01:Y/Pb/Pr, 10: Through, 11: Y/U/V (TA1270)

YUV INPUT MODE Y/Cb/Cr

Control by pin takes priority.

(Ref.) Y/Cb/Cr: ITU-R BT 601
Y/Pb/Pr: ITU-R BT 709 (1125/60/2:1)

25 2002-01-17



Parameter Explanation Preset
Adjusts drive gain 1 and drive gain 2.
DRIVE GAIN1/2 Center
0000000 (-5dB) ~1111111 (+3dB)
DR-R
Switches reference RGB drive gain (Table 4). R
DR-B/G
Adjusts R/G/B cutoff.
1) RGB-OUT when ACB off
R/G/B CUT OFF 00000000 (1.9 V) ~11111111 (2.9V) Center
2)SENS-IN when ACB on
00000000 (0.5 Vp-p) ~11111111 (1.5 Vp.p)
Adjusts R-Y/B-Y relative amplitude.
R-Y/B-Y GAIN 0.74
0000 (0.56) ~1111 (0.86)
Adjusts R-Y/B-Y relative phase.
R-Y/B-Y PHASE 90 deg
0000 (90 deg) ~1111 (109 deg)
Adjusts G-Y/B-Y relative amplitude.
G-Y/B-Y GAIN 0.38
0000 (0.30) ~1111 (0.45)
Adjusts G-Y/B-Y relative phase.
G-Y/B-Y PHASE 232.5 deg
0000 (232.5 deg) ~1111 (255 deg)
Adjusts color SRT gain.
COLOR SRT GAIN Center
000 (min) ~111 (max)
Selects color SRT peak frequency.
C-SRT-FREQ 4.3 MHz
00: 4.3 MHz, 01:5.8 MHz, 10:8.4 MHz, 11: Off
Selects color y correction point.
COLORY Off
00: Off, 01:0.23 Vp.p, 10:0.37 Vp.p, 11:0.52Vp,
Switches color limiter level.
CLT 1.65 Vpp
0:1.65Vpp, 1:2Vpp
Adjusts color detail enhancer.
CDE Center
00: min  11: max
Selects dynamic Y/C compensation.
Y/C GAIN COMP1/2 COMP1, 00: Off, 01:min, 10: mid, 11: max All off
COMP2, 00: Off, 01:min, 10:mid, 11: max
Selects flesh color.
FRESH-COLOR 00: Off, 01:+33.7 deg, Normal, Off
10: £9.5 deg, High, 11: £9.5 deg, Normal
Adjusts VSM phase.
VSM-PHASE -7.5ns
000 (-37.5 ns) ~101 (normal) ~111 (+15 ns)
Adjusts VSM gain.
VSM GAIN Off
000: OFF, 001:+3dB, 111:+19dB
Selects APACON peak frequency.
APACON PEAK fg 13.5 MHz
00: 13.5 MHz, 01:9.5MHz, 10:7.3 MHz, 11:4.7 MHz
DC restoration point
DC REST POINT 26%
000: 0%, 111:47%
Adjusts DC restoration rate.
DC REST RATE 100%
000 (100%) ~111 (135% (65%) )
Selects DC restoration limit point.
DC REST LIMIT 60%
00: 60%, 01:73%, 10:87%, 11:100%
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Parameter Explanation Preset

Adjusts black stretch point 1.
BLACK STRETCH POINT 40 IRE
000: OFF, 001 (22 IRE) ~111 (56 IRE)

Adjusts black stretch point 2.
APL VS BSP 0 IRE
00 (0 IRE) ~11 (23 IRE) up

Turns black level automatic correction on/off.
B.L.C Max: 7.5 IRE, black stretch has priority. Off
0: Off, 1:0n

Switches black detection level.
B.D.L. 3 IRE
0:3IRE, 1l:0IRE

Turns black stretch area on/off.
BS-ARE On
0: On, 1:Off

SHR tracking (adjusts SRT component gain.)
SHR-TRACKING Center
00 (SRT-GAIN max) ~11 (SRT-GAIN min)

Adjusts white letter improvement amplitude.
WPL-LEVEL min
000: min  111: max

Adjusts white letter improvement start frequency.
WPL-FREQ 5 MHz
000 (5 MHz) ~111 (16 MHz)

Adjusts dynamic ABL detection voltage.
DYNAMIC ABL POINT Center
000 (min) ~111 (max)

Adjusts dynamic ABL sensitivity.
DYNAMIC ABL GAIN min
000 (min) ~111 (max)

Adjusts ABL detection voltage.
ABL POINT Center
000 (min) ~111 (max)

Adjusts ABL sensitivity.
ABL GAIN min
000 (min) ~111 (max)

Switches RGB output mode (switch for RGB output mode for test and adjustment).
RGB-OUT MODE Normal
00: Normal, 01: Ronly, 10: Gonly, 11:B only

Switches dynamic Y y point.
DYNCy-POINT 23.5IRE
00: 20 IRE, 01:21.5IRE, 10:23.5IRE, 11:25IRE

Turns dynamic Y y gain VS dark area on/off.

DYNCy GAIN VS DARK 000 (min) ~ min

AREA
111 (max (when 25 IRE or below is 25% or more of area ratio, +3dB) )

Turns static Y y dark area gain on/off.
STATICy-GAIN Off
00: Off (0dB) 11: max (1.5dB, at this time, DYNCy gain is +1.5dB max)

Turns Y-out y on/off.
Y-outy Off
0: Off, 1:0n

Adjusts OSD brightness.
OSD BRIGHT -5 IRE
00: 5IRE, 01:0IRE, 10:-5IRE, 11:-10IRE

Adjusts OSD contrast.
OSD-CONTRAST min
00 (min (-9.5dB) ) ~11 (max (0dB) )

Adjust Y/C relative phase: Y phase before RGB matrix is changed.
Y/C DL1/2 Y/CDL2=0and Y/CDL1=0:-10ns,Y/CDL2=0and Y/CDL1=1:-5ns -10 ns
Y/CDL2=1andY/CDL1=0:0ns,Y/CDL2=1and Y/CDL1=1:+5ns

Adjusts APACON white peak limiter.
APACON WPL Off
000 (Off) ~111 (Maximum effect of positive limiter)
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Parameter Explanation Preset
Controls Y detail: Adjusts differential signal for frequency other than picture
sharpness.
Peak frequency linked to APACON PEAK FREQ
00: 5.5 MHz, 01: 3.7 MHz, 10:14.5MHz, 11:10 MHz
Adjusts white peak blue point.
WP BLUE POINT min
000 (55 IRE) ~111 (105 IRE)
Corrects Y group delay.
Y-GROUP DELAY . S .
CORRECTION 0000: Decreases preshoot gain (increases overshoot gain). Center
1111: Decreases overshoot gain (increases preshoot gain).
Adjusts white peak blue gain.
WP BLUE GAIN min
000 (min (+2 dB) ) ~111 (max (+9.5 dB) )

Table 1: Vertical Frequency

V-BPP
Data V PULL-IN Range Format/V-FREQUENCY, H-FREQUENCY
Start Phase Stop Phase
000 48~1281H 1100H 1125P/30 Hz (33.75 kHz)
001 48~849H 730H 750P/60 Hz (45 kHz)
010 48~725H 600H 625P/50 Hz (31.5 kHz)
V-BLK P.
011 48~660H 545H 11251/60 Hz (33.75 kHz)
(C.BLK P.)
100 48~613H 500H 0 525P/60 Hz (31.5 kHz)
+20 H
_ PAL/SECAM/50 Hz (15.625 kHz),
101 48~363H 290H 100 Hz (31.5 kHz)
_ NTSC/60 Hz (15.734 kHz),
110 48~307H 240H 120 Hz (315 kH2)
111 VP-OUT HI O O O
Table 2: Compression-BLK Phase
V-FREQUENCY PHASE-1 (start phase) PHASE-2 (stop phase)

000 1088H~1118H

001 720H~750H

010 592H~622H

50H~78H

011 528H~558H (0000: C-BLK OFF)

100 488H~518H

101 280H~310H

110 224H~254H

111 C-BLK OFF
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Table 3: P-Mode

05-D7

1A-D1

1A-DO

MODE

Details

NORMAL 1

Can mute picture or half-tone main signal using Yy pin.

Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.

Analog RGB-IN > P-Mute

Y-MUTE

Mutes main signal Y in whole picture using BUS.

Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.

Analog RGB-IN > P-Mute

Ym 1l

Half-tones main signal in whole picture using BUS.
Can insert P-Mute using Yy pin.

Can insert analog RGB-IN using Ys3.

Blends OSD-IN with main H/T signal using Ys1/Ys2.
Analog RGB-IN > P-Mute

BB

Blue-backs main signal using BUS.

Can insert P-Mute using Yy pin.

Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.

Analog RGB-IN > P-Mute

P-MUTE 1

Mutes main signal in whole picture using BUS.

Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.

Analog RGB-IN > P-Mute

0

1

Ym2

Cannot be used.

1

0

P-MUTE 2

Cannot be used.

1

1

NORMAL 2

Cannot be used.

Output priority: main signal < BB < P-MUTE < RGB-IN < OSD-IN
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Table 4: DR-R, DR-B/G
0D-DO OE-DO Reference Axis Drive Gainl Drive Gain2
0 0 R G B
0 1 R G B
1 0 G R B
1 1 B G R
Read Mode
Parameter Explanation
Power-on reset
POR 0: Register preset, 1: Normal
After power-on, 0 is read on first read; 1 on subsequent reads.
N IK input detection: detects input to pin 45.
0: NG (no input), 1: OK (input)
RGB-OUT self-check result: detects output from pins 41, 42 and 43.
RGB-OUT 0: NG (no output), 1: OK (output)
Returns OK when signal is detected on all three outputs. If signals are small, does not return
OK.
YUV-IN self-check result: detects input to pins 3, 4 and 5 or pins 8, 9 and 10.
YUV-IN 0: NG (no input), 1: OK (input)
Returns OK when AC signal is detected on all three inputs. If signals are small or are DC
voltage, does not return OK.
H-OUT self-check result: detects output from pin 26.
H-OUT
0: NG (no output), 1: OK (output)
VP-OUT self-check result: detects output from pin 27.
VP-OUT
0: NG (no output), 1: OK (output)
RGB-IN self-check result: detects input to pins 33, 34 and 35.
RGB-IN 0: NG (no input), 1: OK (input)
Returns OK when AC signal is detected on all three inputs. If signals are small or are DC
voltage, does not return OK.
SYNC-IN self-check result: detects input to pin 14.
SYNC-IN
0: NG (no input), 1: OK (input)
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Data Transfer Format via I2C BUS
Slave Address: 88H

A6 A5 A4 A3

A2

Al

A0

W/R

1 0 0 0

0/1

Start and Stop Condition

Start condition

Bit Transfer

...........

Stop condition

SDA /

SCL

t

SDA stable

Acknowledge

.

\_

Change of SDA allowed

SDA by transmitter _\__CX: >< /  Bit 9: High-impedance

SDA by receiver

SCL from master _\—/T\—

Clock pulse for acknowledge

\ j£ Bit 9 only: Low-impedance
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Data Transmit Format 1

| S | Slave address | 0 |A | Sub address |A | Transmit data |A | P |

T 7 bits T 8 bits T 9 bits
T MSB T MSB MSB T
S: Start condition A: Acknowledge P: Stop condition

Data Transmit Format 2

| S | Slave address | 0 |A | Sub address |A | Transmit data |A | ------ /\g

S\ ------ | Sub address |A | Transmit data n |A | P |

Data Receive Format

| S | Slave address | 1 |A | Transmit data 1 |A | Transmit data 2 |A | P |
T 7 bits T 8 bits
MSB MSB

At the moment of the first acknowledge, the master transmitter becomes a master receiver and a slave
transmitter.

The Stop condition is generated by the master.

Details are provided in the Philips 12C specifications.

Optional Data Transmit Format: Automatic Increment Mode

| S | Slave address | 0 | A | 1 | Sub address | A | Transmit data 1 | LR | Transmit data 2 | A | P |
T 7 bits T 7 bits T 8 bits T 8 bits
MSB MSB MSB MSB

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

Purchase of TOSHIBA 12C components conveys a license under the Philips 12C Patent Rights to use these
components in an 12C system, provided that the system conforms to the 12C Standard Specification as defined by
Philips.
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Maximum Ratings (Ta = 25°C)
Characteristics Symbol Rating Unit
PCB A PCB B PCB C
Power supply voltage Vccmax 12 12 12 \%
Input pin signal voltage ejinmax 9 9 9 Vp-p
Power dissipation Pp (Notel) 2551 2717 3378 mw
Power dissipation reduction rate 1/6ja 20.4 21.7 27.0 mw/°C
Operating temperature Topr -20~65 -20~65 -20~65 °C
Storage temperature Tstg -55~150 -55~150 -55~150 °C
min 8.5 8.7 8.7
F;};Vsrlg?ﬁg"ys‘g;'tage typ. 8.8 9.0 9.0 v
max 9.1 9.3 9.3

Note 1: Please see the following Figure.

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 (x0.3 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.

3378

2717

2551

2297

N

1848
1735

Power dissipation Pp (mW)

Printed
circuit
board A

Printed circuit board B

Printed circuit board C

{

25 65

Ambient temperature Ta (°C)

Figure 1 Characteristics of decrease in power dissipation

Note 2: Pins 3,4,5,7,8,9, 10, 11, 20, 21, 22, 23, 30, 31, 33, 34, 36, 39, 45, 46, 49, 50, 51, 52 and 53 are

susceptible to damage from surge voltages and should thus be handled with extreme care.
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Note 3: Power supply sequence
At power-on, power should be supplied to the IC’'s power supply pins according to the following sequence:
first to pin 29 (I"L Vpp), then to pin 19 (DEF/DAC V), and finally to pin 40/pin 55 (RGB Vcc/YC Vo).
Power to pin 29 should be supplied from pin 19 via zener diode through resister.
If power is not supplied to all the power pins or if power is not supplied in the above sequence, BUS preset
will be unsettled and the IC may not function properly.
Especially, when the frequency of H-out (pin 26) will be unsettled, H deflection output transistor may be
broken.
When this IC will be used on CRT, the frequency of H-out should be controlled by pin 22.

v DEF/DAC Ve

H-out output 5.2 V (typ.)

Power-on reset (POR) threshold voltage
for bus operation 3.3V (typ.)

A 4

Logic operation 1.5V (typ.) [---5

t

Figure (Note 3) Timing from immediately after power-on to time
at which H-out is output (at Ta = 25°C)
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Note 4:

Vcc condition at Power-OFF

At power-off, the last pulse of H-out (pin 26) will become unknown, if I2L Vpp (pin 29) is over 1.7 V at the

timing of H-out stop.

I2L Vpp should be below 1.7 V when DEF/DAC V¢ (pin 19) will be 6.2 V, which is the maximum voltage

when H-out stops.
Refer to Figure (Note 4-1).

V| DEF/DAC V¢ (pin 19)

6.2V

H-out stop voltage (max)

I’L Vpp (pin 29)

below 1.7 V

Figure (Note 4-1)

Power off
H-out stop

Vcc condition at power-off

If it is not in the condition of Figure (Note 4-1), it is recommended that H-out will be made LOW at power-off
by external control like micro-processor ang so on. Refer to Figure (Note 4-2).

TA1316 —q DEF Vce

H-out

Control signal by
micro-processor and so on.

Figure (Note 4-2)

DFF/DAC V¢ (Pin 19)

v \

Control signal by micro-processar and so on.

Approximately ten
milli seconds or more

H-out waveform

Power OFF
H-out stop

Example how to stop H-out
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Recommended Operating Conditions
Characteristics Description Min Typ. Max Unit
Pins 19, 40 and 55 Board A (Notel) 8.5 8.8 9.1
Supply voltage (Vcc) Boards B and C (Notel) 8.7 9.0 9.3 \
Pin 29 1.8 2.0 2.2
Y input level Zlgr?a? gr;dvi:_pioo% color bar, including sync (picture 0 1.0 0 y
Color difference signal input level Pins 4, 5, 9 and 10: 100% color bar, no sync O 0.7 ad "
Matrix switching voltage Pin 7 2.0 3.0 5.0 \%
HD/VD input level Pins 12, 13, 15 and 16 2.0 5.0 9.0
SYNC input level Pin 14: 100% color bar, including sync 0.9 1.0 11 Vep
SCP input level Pin 17 P A7 | 50 | 99
BPP 2.2 2.5 2.8
15.75 kHz 8.0 9.0 9.0
Horizontal frequency switching Pin 22 31.5 kHz 5.0 6.0 7.0 v
voltage 33.75 kHz 20 | 30 | 40
45 kHz 0 0 1.0
H-AFC 4.0 5.0 9.0
FBP input level Pin 24
H-BLK 1.7 2.25 2.8
H-OUT input current Pin 26 O 9.0 15.0
DAC input current Pins 28 and 36 g 0.3 1.0 mA
SCL/SDA pull-up voltage Pins 30 and 31 3.3 5.0 9.0 \%
Analog RGB input level Pins 35, 34 and 33: White 100% O 0.7 O
Analog OSD input level Pins 37, 38 and 39: White 100% g 0.7 g Vep
Y s3 switching voltage Pin 49 15 5.0 9.0
Ys1/2 switching voltage g(i)ns siand |OSD 27 >0 %0
VSM MUTE 1.2 1.5 1.8
BLK 6.7 9.0 9.0 v
Ym switching voltage Pin 52 P-MUTE 25 3.2 5.0
HALF TONE 1.2 15 1.8

Notel:

For the parameter values for boards A, B and C, please refer to the table entitled Maximum Ratings.

Electrical Characteristics (Vcc =9 V/2 V, Ta = 25°C, unless otherwise specified)

Current Dissipation

Pin Name Symbol CTis:Sutit Min Typ. Max Unit
DEF/DAC Ve lcc1 0 21.0 | 242 | 26.9
RGB Vcc lcc2 0 553 | 63.6 | 70.8 A
I°’L Vpp lccs 0 | 210 | 241 | 2658
Y/C Vce Icca 0 39.3 | 453 | 50.3
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Pin Voltage

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

Pin No. Pin Name Symbol C-Ii—recsutit Min Typ. Max Unit
2 BPH FILTER Vo a 55 5.8 6.1
3 Y1IN V3 4.7 5.0 5.3
4 Cb/Pbl IN Vg a 4.7 5.0 5.3
5 Cr/Pr1 IN Vg a 4.7 5.0 53
7 MATRIX SW V7 a 2.0 3.0 4.0
8 Y2 IN Vg a 4.7 5.0 5.3
9 Cb/Pb2 IN Vo g 4.7 5.0 5.3
10 Cr/Pr2 IN V1o a 4.7 5.0 5.3
11 COLOR LIMITER V11 g 6.65 6.9 7.15
12 VD2 IN V1o 0 0 0 0.3
13 HD2 IN Vi3 0 0 0 0.3
14 SYNC IN Via a 1.6 2.0 2.4
15 VD1 IN Vis 0 0.3
16 HD1 IN Vis 0 0 0 0.3
17 SCP IN V17 0 3.9 4.4 4.9
20 AFC FILTER Voo a 5.8 6.5 7.2
21 HVCO o 0 5.0 5.3 5.6 v
23 H CURVE CORRECTION Vo3 a 2.2 2.5 2.8
33 ANALOG B IN Va3 0 3.65 | 3.95 | 4.25
34 ANALOG G IN \V 0 365 | 3.95 | 4.25
35 ANALOG R IN Vasg a 3.65 3.95 4.25
37 ANALOG OSD B IN V37 a 3.65 3.95 4.25
38 ANALOG OSD G IN Vag g 365 | 3.95 | 4.25
39 ANALOG OSD R IN V3g a 3.65 3.95 4.25
46 B S/H Ve a 3.5 4.0 4.5
47 G SH Va7 0 35 4.0 45
48 R S/H Vg 0 35 4.0 45
49 Ys3 Vg g 0.0 0.1 0.2
50 Ys2 Vs 0 0.0 0.1 0.2
51 Ysl V51 0 0.0 0.1 0.2
52 Ym V5o 0 0.0 0.1 0.2
53 ABCL IN Vs3 0 5.85 6.1 6.35
54 VSM OUT Vsgq a 4.2 4.4 4.6
56 APL FILTER Vse a 4.8 5.0 5.2
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Luminance Block

- Test - . .
Characteristics Symbol Cirecsuit Test Condition Min Typ. Max Unit
Y input dynamic range Dry — — 0.7 1.0 15 Vo-p
] ) VB — -15 -5 5
Black detection level shift (Note PO01) mV
VB3 — 35 45 55
Black stretch amplifier maximum gain Ggs — (Note PO2)| 2.5 3.0 3.5 dB
) PpsT1 — 31 34 37
Black stretch start point 1 (Note P03) IRE
PgsT2 — 50 53 56
) Pps1 — 0 5 10
Black stretch start point 2 (Note P04) IRE
PBs2 — 19 24 29
DVoo1 — 30 50 70
Dynamic ABL detection voltage DVo10 — (Note PO5)| 80 100 120 mv
DV100 — 190 220 250
SpAMIN — — 0.005 | 0.02
Dynamic ABL sensitivity (Note P06) VIV
SDAMAX — 0.29 0.32 0.35
Black level correction BLC — (Note PO7)| 7.0 8.5 10 IRE
PpGproo — 17 20 23
PpcpPa — 0.5 1.5 2.5
Dynamic Y y correction point (Note P08) IRE
PpcpB — 2 35 5
Pberc — 3 5 7
Dynamic Y y gain Gpg — (Note P09) 2 3 4 dB
Static Y y dark area gain Gsc — (Note P10)| 1.3 1.7 2.2 dB
ADT100 — 0.9 11 1.2
DC restoration gain ADT135 — (Note P11)| 1.2 1.35 15 times
ADTgs — 0.55 0.7 0.85
. . VbTo — -5 0 5
DC restoration start point (Note P12) %
VbpT1 — 47 51 55
PpTL11 — 54 57 61
PpTL10 — 67 71 75
DC restoration limit point (Note P13) %
PpTLOL — 74 78 82
PbTLo0 — 74 78 82
Fapoo — 12.2 135 14.9
Fapo1 — 8.5 9.5 10.5
Sharpness control peak frequency — MHz
Fap1o — 6.5 7.3 8.1
Fap11 — 4.2 4.7 5.2
GMAX00 — 13 16 18
Gminoo — -15 -8 -4
GMAX01 — 14 17 19
GMINO1L — -20 -14 -7
Sharpness control range (Note P14) dB
Gmax10 — 14 17 19
GMIN10 — 25 | -16 -7
GmAx11 — 14 18 20
GMIN11 — -30 -20 -8
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Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
GcENoo — 7.5 10 12.5
e oo et e (ot P15) | —————— 4B
GCcEN10 — 8 11 13
GCcEN11 — 9 12 14
GYNRTO0 — -15 -8 -4
GYNRF00 — -3 -1 1
GYNRTO1 — -20 -12 -8
YNR characteristic ALY _ (Note P16) 3 -t ! dB
GYNRT10 — -20 -13 -8
GYNRF10 — -2 -0.5 15
GYNRT11 — -25 -12 -8
GYNRF11 — -2 0 2
TSRT00 — 0.05 | 04 0.7
ﬁ:}gﬂirol of SRT response to 2T pulse Tsrro1 _ (Note P17) 0.5 1 2 dB
TsrT10 — 1.5 2 4
TsrT11 — 3.5 5 7
VSM peak frequency Fvsm — — 15 19 22.8 MHz
Gvooo — — -39 -35
Gvoo1 — 2 3 4
Gvo10 — 5.5 6.5 7.5
VSM gain Svont — Note p1gy—> | | 12 | g
Gv100 — 12.5 13.8 15
Gvio1 — 14.5 16 17.5
Gvi10 — 155 | 16.8 | 185
Gvi11 — 175 | 186 | 195
VsRrag — 0.62 | 0.72 | 085
Threshold voltage of VSM muting VsRr50 — | Pins 49, 50 and 51 0.62 0.72 0.85 \
VsRrs1 — 0.62 | 0.72 | 085
Tyma9A — 0 30 100
TvMa9B — 0 30 100
TymMs0A — 0 30 100
Response time for VSM muting (Note P19) ns
Tvms0B — 0 30 100
TvM51A — 0 30 100
Tvms1B — 0 30 100
VSM limit Vi _ (Note P20) 058 | 065 | 975 Vop
VLD — 0.55 | 0.62 | 0.75
Delay time from Y input to R output TYrR — (Note P21)| 96 120 144 ns
YDLA — 3 5 7
Y delay time switch YDLB — (Note P22) 7 10 13 ns
YDLC — 11 15 19
GAMIN — -5 32 | 20
GBMIN — 1 2 35
Transfer distortion correction (Note P23) dB
GAMAX — 0.3 1.0 1.7
GBMA X — -30 | -15 | -1.0
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Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
GcbEoo — 55 6.8 8
Color detail enhancer Gopeot _ (Note P24) >2 68 8 dB
GcDE10 — 5.5 6.8 8
GcpE11 — 5.5 6.8 8
Fypoo — 4.4 5.5 6.6
Y detail frequency Fvoo1 _ — 2.9 37 45 MHz
Fyp1o — 116 | 145 | 174
Fyp11 — 8 10 12
GYDMAX00 — 6 9 12
Gybmaxo1 — 7 10 13
GYDMAX10 — 2.5 5.5 8.5
GybmAx11 — 3 6 9
GYDCENO0O 35 6.5 9.5
Y detail control range Cvocenor (Note P25) 4 ! 10 dB
GYDCEN10 -2 0.8 2
GYDCEN11 -1 1 2
GYDMINOO — 0 1.5 3
GybMiINo1 — 0 2 4
GYDMIN10 — -8 -5 -2
GYDMIN11 — -18 -15 -12
GwpL1 — -10 -7 -4
APACON white peak limiter GwpL2 — (Note P26) | -7 -4.8 -2 dB
GwpL3 — -5 23 | -05
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Color Difference 1/YUV Input and Matrix Block

Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
Color difference signal input dynamic DeB — o 0.7 0.9 1 v
range DrR — 07 | 09 1 PP
TRMAX — 25 29 33
Color difference signal tint control TRMIN - -37 -33 -29 o
characteristic TaMAX N o 27 31 35
TBMIN — 36 | -32 | -28
Matrix fast SW threshold voltage VMsw — |Pin7 0.65 0.72 0.8 \%
Fgoo — 3.6 45 5.4
Fgo1 — 4.6 5.8 7.0
Fg10 — 6.8 85 | 102
Color SRT peak frequency — MHz
FrooO — 3.6 45 5.4
Fro1 — 4.6 5.8 7.0
Frio — 6.8 85 | 102
GSBo0OCEN — 5 8 11
GSgoomax | — 9 12 15
GSBo1CEN — 2 5 8
GSpoimax | — 5 8 11
GSB10CEN — 1 2 5
GSp1omax — 1 3 6
Color SRT gain (Note S01) dB
GSRO0OCEN — 5 8 11
GSroomax | — 9 12 15
GSRo1CEN — 2 5 8
GSRro1mAX — 5 8 11
GSR10CEN — 1 2 5
GSRr10MAX — 1 3 6
Delay time from Cb1 input to B output TB — — 104 130 156
Delay time from Crl input to R output R — — 104 130 156 "
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Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
GCgpv1 — 0.3 0.5 0.7
GCgpY2 — 0.7 1.0 1.3
GCgpY3 — 0.7 1.0 1.3
GCgBs1 — 0.2 0.4 0.6
GCggs2 — -10 | -06 | -05
Color difference signal amplitude GCpBs3 — (Note S02) -3.6 -3.3 -3.0 dB
correction GCRDY1 _ 0.3 0.5 0.7
GCrpY2 — 1.4 1.6 1.8
GCRrDY3 — 1.4 1.6 1.8
GCRrBs1 — 0.1 0.3 0.5
GCRBs2 — -12 | -1.0 | -08
GCrBs3 — -37 | -33 | 29
Gvoo — 45 55 6
Gvo1 — 45 5.5 6
Gvio — 45 55 6
Gvi1 — 45 55 6
Gga — 0.2 0.4 0.5
YUV gain (Note S03) dB
GgB — 1.0 11 1.3
Ggc — 1.0 1.1 1.3
GRrA — 0.8 1.0 1.2
GRrB — -16 | -14 | -1.2
Grc — -34 | =32 | 3.0
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Color Difference 2 Block

- Test -, ) .
Characteristics Symbol Cirecsuit Test Condition Min Typ. Max Unit
Color difference signal contrast AV . (Note A01)| 155 17.0 185 4B
adjustment characteristic ucy : . .
AVeeys — 3.6 4.6 5.6
Color adjustment characteristic (Note A02) dB
AvcCY- — -35 -25 -18
ORMAX — 109 | 1115 | 114
ORCNT — 985 | 101 | 1035 °
ORMIN — 88 90 92
R-Y relative phase and amplitude —
VRIVBMAX | — 0.82 | 0.85 | 0.88
VRIVBCNT | — 0.68 | 0.71 | 0.74 | times
VR/VBMIN — 051 | 054 | 057
BcMAX — 253 256 259
O0GeNT — 245 248 251 °
. ) OcMIN — 229 232 235
G-Y relative phase and amplitude —
Velvemax | — 0.35 | 0.38 | 041
VG/VBCNT — 0.30 | 0.33 | 0.36 | times
VG/VBMIN — 0.25 | 0.28 | 031
GHTRyY — 0.47 | 050 | 0.53
Color difference signal half-tone GHT (Note A03) | 0.47 0.50 053 | times
characteristic GY — . . .
GHTRy — 0.47 | 050 | 0.53
Vi1 — 0.09 0.23 0.37
o Vy2 — 0.26 | 040 | 054 | Vpp
Color y characteristic (Note A04)
Vy3 — 0.44 | 058 | 0.72
Ay — 0.60 0.70 0.80 —
CLTo — 1.45 1.65 1.85
Color limiter characteristic (Note A05) Vpp
CLTy — 1.80 2.00 2.20
High bright color gain HBC1 — (Note AO6)| 0.02 0.04 0.06 | times
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Text Block
- Test . . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
] GRr — 3.39 3.80 4.28
AC gain )
_ Geg _ (Note TO1)| 3.39 3.80 4.28 | times
(Y1in~R/G/B out)
Gp — 3.39 3.80 4.28
GG/R — 0.94 1.00 1.06
AC gain axial difference — —
GB/R — 0.94 1.00 1.06
Gir — 24 30 —
Frequency characteristic Flat gain
Gic — : 24 30 — MHz
(Y1in~R/G/B out) (-3 dB point at 10 MHz)
G — 24 30 —
Frequency characteristics Gicp — 11 14.5 —
— MHz
(Cb1/Crlin~R/G/B out) Gicr — 11 145 —
Unicolor adjustment characteristic AVy — (Note TO2) | 15.5 16.5 17.5 dB
VprMAX — 4.10 4.45 4.80
Brightness adjustment characteristic VoreNT — (Note TO3) | 3.05 3.40 3.75 \%
VorMIN — 1.95 2.30 2.65
. ) Vwps1 — 230 | 245 | 265
White peak slice level (Note T04) Vp-p
Viwps2 — 2.70 2.90 3.10
Black peak slice level Vbps — (Note TO5) | 1.05 1.20 1.35 \%
Ng1 — — -55 -49
RGB output S/N Na2 — (Note TO6) [ — -55 -49 dB
Ng3 — — -55 -49
o GHT1 — 0.45 0.50 0.55 )
Half-tone characteristic (Note T07) times
GHT?2 — 0.45 0.50 0.55
Half-tone ON voltage VHT — |Pin52 0.65 0.85 1.05 \%
VvR — 0.30 0.80 1.30
Vertical blanking pulse output level Vvg — — 0.30 0.80 1.30 \
VvB — 0.30 0.80 1.30
VHR — 0.30 0.80 1.30
Horizontal blanking pulse output level VHG — — 0.30 0.80 1.30 \Y
VHB — 0.30 0.80 1.30
tdon — — 0.00 0.30
Blanking pulse delay time (Note T08) us
tdorr — — 0.08 0.30
) AVgyt — 2.1 2.6 3.1
Sub-contrast variable range — dB
Avgy— — -4.0 -35 -3.0
) CUT+ — 0.42 0.47 0.52
Cutoff voltage variable range — \%
CUT- — 0.42 0.47 0.52
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Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
DRR1+ — 25 3.0 35
DRR1- — 55 | -5.0 | -45
DRR2+ — 25 3.0 35
DRR2- — 55 | -5.0 | -45
DRG1+ — 25 3.0 35
DRGg1- — 55 | -5.0 | -45
DRG2+ — 25 3.0 35
Drive adjustment variable range DRe2- _ (Note T09) S5 | 50| 48 dB
DRG3+ — 25 3.0 35
DRG3- — 55 | -5.0 | -45
DRB1+ — 25 3.0 35
DRg1- — 55 | -5.0 | -45
DRg2. — 25 3.0 35
DRgo- — 55 | -5.0 | -45
DRg3. — 25 3.0 35
DRg3- — 55 | -5.0 | -45
MURD — 15 1.7 1.9
Output voltage at picture muting MUgDp — — 15 1.7 1.9 \%
MUgp — 15 1.7 1.9
P mute ON voltage VMUTE — |Pin52 1.90 2.15 2.40 \%
BBR — 1.0 1.2 1.4
Output voltage at blue back BBg — — 1.0 1.2 14 Y
BBg — 11 | 125 | 14 | Vpp
Pin 53 input impedance Zin — (Note T10)| 24 30 36 kQ
ACL1 — -7.5 -5.5 -3.5
ACL characteristic (Note T11) dB
ACLp — -16.0 | -14.5 | -12.0
ABLp1 — 0.10 | 0.15 | 0.20
ABLp> — -0.01 | 004 | 0.09
ABLp3 — -0.07 | -0.02 | 0.03
ABLpy — -0.17 | -0.12 | -0.07
ABL point (Note T12) \%
ABLpsg — -0.27 | -0.22 | -0.17
ABLpg — -0.36 | -0.31 | -0.26
ABLp7 — -0.44 | -0.39 | -0.34
ABLpg — -0.50 | -0.45 | -0.40
ABLg1 — -0.06 | -0.02 | 0.00
ABLG2 — -0.17 | -0.12 | -0.07
ABLG3 — -0.34 | -0.29 | -0.24
ABLG4 — -0.52 | -0.47 | -0.42
ABL gain (Note T13) \%
ABLGs — -0.68 | -0.63 | -0.59
ABLGg — -0.85 | -0.80 | -0.75
ABLG7 — -1.01 | -0.96 | -0.91
ABLgg — -1.09 | -1.04 | -0.99
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- Test - . .
Characteristics Symbol Cirecsuit Test Condition Min Typ. Max Unit
V43R — 2.15 2.40 2.65
V2R — 0.30 0.80 1.30
V1R — 0.30 0.80 1.30
Va3c — 0.30 | 0.80 | 1.30
RGB output mode Vare _ (Note T14) | 2.15 2.40 2.65 \%
Vaic — 0.30 | 0.80 | 1.30
Va3 — 0.30 0.80 1.30
Va2 — 0.30 0.80 1.30
V1B — 2.15 2.40 2.65
1 — 56 66 76
IRE
Y2 — 72 82 92
Y-OUT v characteristic Aq — (Note T15) | 0.49 1.24 1.99
Ao — -1.67 | -0.92 | -0.17 dB
A3 — -4.59 | -3.84 | -3.09
BSpmin — 55.0 60.0 65.0
BSpcnt — 92.5 97.5 | 1025 IRE
BSpmax — 107 112 117
Blue stretch circuit characteristic (Note T16)
BSemin — 175 | 225 | 2.75
BSgent — 6.4 7.4 8.4 dB
BScmax — 9 10 11
\l:(c))lrtgzg blanking input threshold VBLKIN _ |pins2 550 6.00 6.50 v
OACBR — — 1 —
BAcBG — — 2 — H
6acBB — — 3 —
VACBIR — 0.04 | 0.07 | 0.10
VACB1G — 0.04 0.07 0.10
VacB1B — 0.04 | 0.07 | 0.10
ACB pulse phase and amplitude (Note T17)
VACB2R — 0.16 | 0.21 | 0.26
VaACB2G — 0.16 0.21 0.26 Vpp
VacB2B — 0.16 | 0.21 | 0.26
VACB3R — 041 | 046 | 051
VACB3G — 0.41 0.46 0.51
VaAcB3B — 0.41 | 0.46 | 051
IKR — 0.73 0.93 1.13
IK input amplitude IKg — (Note T18)| 0.73 0.93 1.13 Vp-p
IK — 0.73 0.93 1.13
DIKins — 3.00 | 3.30 | 3.60
IK input cover range (Note T19) \%
DIKijn— — -0.50 | -0.30 | -0.10
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Characteristics Symbol C-Ii-risutit Test Condition Min Typ. Max Unit
GTxR — 3.03 | 3.40 | 3.83
Analog RGB gain GTxG _ (Note T20) | 3.03 3.40 3.83 times
GTxB — 3.03 | 3.40 | 3.83
Analog RGB gain triaxial difference CTXGR — — 054 100 106 —
GTxB/R — 0.94 1.00 | 1.06
Grxr — 30 35 —
Analog RGB frequency characteristic Gfrxc — |At-3dB 30 35 — MHz
Gfrxs — 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 | — 230 | 255 | 2.80
Analog RGB white peak slice level TXVwpsG — (Note T21)| 2.30 2.55 2.80 Vp-p
TXVWpPsB — 230 | 255 | 2.80
VBPSR — 1.05 120 | 1.35
Analog RGB black peak limit level VBPSG — (Note T22)| 1.05 1.20 1.35 \Y
VBpsB — 1.05 | 1.20 | 1.35
AVUTXR — 155 16.5 | 185
S@?ag?:rtirjfg adjustment AVUTXG — (Note T23)| 155 | 165 | 185 | dB
AVUTXB — 155 | 165 | 185
VorTXmax — 3.0 3.2 3.4
?ﬁ;};)gt;i(;t?cbrlghtness adjustment Vortxent - (Note T24)| 2.5 57 59 Vv
VorTXmin — 2.0 2.2 2.4
Analog RGB mode switch voltage VTXON — |Pin49 0.65 0.85 1.05 \%
TRYS — — 15 50
tPRYS — — 20 50
Analog RGB mode switching transfer Atrys — (Note T25) — 0 10 ns
characteristic TFYS . - 10 50
tPRYS — — 30 50
AtRys — — 0 10
TXACL1 — -2.00 | -1.00 | —-0.05
Text ACL characteristic TXACL? — (Note T26) ’s 53 3° dB
TXACL3 — -6.0 -4.0 -2.0
TXACLg — -17 -15 -13
GOSDR — 295 | 3.30 | 3.70
Analog OSD gain Gosbpe — (Note T27) 2.95 3.30 3.70 | times
GospB — 295 | 330 | 3.70
Analog OSD gain triaxial difference ©Gospeir — — 054 100 106 —
GoSsDB/R — 0.94 1.00 | 1.06
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Characteristics Symbol C-Ii-recsutit Test Condition Min Typ. Max Unit
Gfospr — 35 40 —
Analog OSD frequency characteristic Gfosps __ |At-3dB 35 40 — MHz
Gfosps — 35 40 —
DR3s — 0.80 | 1.20 | 1.50
Analog OSD input dynamic range DR34 _ — 0.80 1.20 1.50 Vp-p
DR33 — 0.80 | 1.20 | 1.50
OSDVwpsr | — 245 | 2.70 | 2.95
@r\}aelllog OSD input white peak slice 0SDVwpse | — (Note T28)| 2.45 2.70 2.05 Vo
OSDVwpsg | — 245 | 270 | 2.95
OSDVgpsr | — 1.30 | 145 | 1.60
@r\}aelllog OSD input black peak limit 0SDVgpsg | — (Note T29)| 1.30 145 1.60 v
OSDVgpsg | — 1.30 | 1.45 | 1.60
VUosbr11 | — 058 | 0.64 | 0.71
VuospGil | — 058 | 0.64 | 0.71
VuospbB1l | — 058 | 0.64 | 0.71
VUuosbrio | — 0.47 | 053 | 0.59
VuosbGgio | — 0.47 | 053 | 0.59
?ﬁ;lrlggtgifi)ccontrast adjustment Vuospe1o | — (Note T30) 0.47 | 0.53 | 0.59 Voo
Vuosbror | — 032 | 0.38 | 0.46
VuosbGcor | — 032 | 0.38 | 0.46
VuosbBo1l | — 0.32 | 038 | 0.46
Vuosbroo | — 021 | 023 | 0.25
Vuosbeoo | — 021 | 023 | 0.25
VuosbBoo | — 021 | 023 | 0.25
Vbrospo — 220 | 2.40 | 2.60
?ﬁ;}ggtgiﬁcbrightness adjustment Vbrospi1 — (Note T31) 205 | 225 | 245 v
Vbrosp2 — 195 | 215 | 2.35
Vbrosp3 — 1.80 | 2.00 | 2.20
Analog OSD mode switch voltage Vospont . 205 230 295 Vv
Vosbon2 — | Pin 50 205 [ 230 | 255
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_ Test " . .
Characteristics Symbol Cirecsuit Test Condition Min Typ. Max Unit
TRYS1 — — 15 50
tPRYs1 — — 20 50
AtPRyYSs1 — — 0 10
TEYS1 —_ —_ 10 50
tPRYs1 — — 30 50
AtPRyYs1 — — 0 10
TRYS2 — — 15 50
tPRyYs2 — — 20 50
Analog OSD mode switching transfer AtPRYs2 — (Note T32) |—— 0 10 ns
characteristic
TEYS2 — — 10 50
tPryYs2 — — 30 50
AtPRYs2 — — 0 10
tRosD — — 20 50
tPrRoOSD — — 15 50
AtPROSD — — 0 10
TFOSD — — 20 50
tPrROSD — — 20 50
AtPROSD — — 0 10
OSDACL; — — 0.00 —
OSDACL, — — 0.00 —
OSD ACL characteristic (Note T33) dB
OSDACL3 — -8.0 -5.5 -3.0
OSDACL4 — =17 -15 -13
adlTVq, — -7 -6 -5
ad2TVq1 — -7 -6 -5
a43TVq1 — -7 -6 -5
adlTVo — -4 -3 -2
ad2TVo — -4 -3 -2
a43TVo — -4 -3 -2
adlTV3 — — -55 -50
ad2TV3 — — -55 -50
_ o 043TV3 — — | -5 | -50
OSD blending characteristic (Note T34) dB
a410SDq — -6.5 -5.5 -4.5
a420SDq — -6.5 -5.5 -4.5
a430SDq — -6.5 -5.5 -4.5
a410SDy — -12.0 | -10.5 -9.0
a420SDo — -12.0 | -10.5 -9.0
a430SD> — -12.0 | -10.5 | -9.0
a410SD3 — — -40 -30
0420SD3 | — — | 40 | -30
0430SD3 | — — 40 | -30
Crosstalk between inputs — — — — -50 -40 dB
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Deflection Block

Test " . .
Parameter Symbol Cirecsuit Test Condition Min Typ. Max Unit
Sync input horizontal sync phase SpH — (Note HAO1) | 0.55 0.65 0.75 us
HD 1/2 input horizontal sync phase HD1pH/2PH — (Note HA02) | 0.58 0.68 0.78 us
HDpuTY1 — — 0.5 2.0
HDpuTY?2 — 62 67 72
Polarity detection range (Note HA03) %
HDpuyTY3 — — 99.5 98
HDpuTY4 — 47.5 52.5 57.5
Vthsoo — 4 8.5 14
. . Vihso1 — 14 20 26
Sync input threshold amplitude (Note HA04) %
Vths10 — 24 30 36
Vihs11 — 34 40 46
HD 1/2 input threshold voltage VihHD1/2 — (Note HAO5)| 0.7 0.8 0.9 Vpp
; ; ; AHsET- — 9.5 105 | 115
\l;gg&r;t?;r?l%ture phase adjustment (Note HAO6) %
9 AHsET+ — 95 | 105 | 11.5
Curve correction amount AHgo3 — (Note HAO7)| 2.9 3.4 3.9 %
CPso — 31 3.8 45
%
CPwo — 2.0 25 3.0
CPyg — 4.7 5.0 5.3 \%
CPs1 — 0 0.7 1.5
%
Clamp pulse phase, width and level CPw1 — (Note HA08)| 1.9 2.4 2.9
CPyq — 4.7 5.0 5.3 \%
CPs» _ 3.2 4.2 5.2
%
CPw2 — 2.2 2.7 3.2
CPy2 — 4.7 5.0 5.3 \
HBPsoa — 4.3 6.3 8.9
%
HBPsop — 4.3 6.3 8.9
HBPvo — 22 25 2.8 \
HBPs1a — 15 35 5.9
: %
IB;I\%:Ik peak detection pulse phase and HBPs1p — (Note HA09)| 1.5 35 59
HBPy1 — 2.2 25 2.8 \
HBPsas4 — 6.0 8.5 11.5 %
HBPsa5p — 6.0 8.5 115 %
HBPsys5 — 22 25 2.8 %
FBP threshold VihEBP — (Note HA10)| 2.5 3.0 3.5
HVCO oscillation start voltage Vvco — | Monitor pin 21 =Vcc 3.5 4.0 4.5 \%
H-OUT start voltage VHON — | Monitor pin 26 = Vcc 4.5 5.2 6.2
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Test - . .
Parameter Symbol Cirecsuit Test Condition Min Typ. Max Unit
THooa — 39 41 43
THo1A — 38 40 42
TH10A — 38 40 42
H-OUT pulse duty (Note HB01) %
THoos — 45 47 49
THo1B — 445 | 465 | 485
TH108 — 45 47 49
FOO — 15.59 | 15.75 | 15.91
) ) FO1 — 31.19 | 315 | 31.82
Horizontal free-running frequency (Note HB02) kHz
F10 — 33.41 | 33.75 | 34.09
F11 — 4452 | 45.0 | 45.48
FOOMmIN — 14.48 | 14.78 | 15.08
FOOMmAX — 16.37 | 16.70 | 17.03
FOI1min — 28.97 | 29.56 | 30.15
; Mati FO1max — 32.72 | 33.39 | 34.06
\T;E;?Ir;t?;r?sgnlatlon frequency (Note HBO3) KHz
9 F10MmIN — 30.91 | 31.54 | 32.17
F10max — 34.91 | 35.62 | 36.33
F1imin — 43.20 | 44.00 | 44.80
F1llpmax — 47.85 | 48.65 | 49.45
BHOO — 176 220 264
BHO1 — 352 440 528
Horizontal oscillation control sensitivity Hz/0.1 V (Note HB04) —
BH10 — 376 470 564
BH11 — 520 650 780
V264 — 4.8 5.1 5.2
H-OUT output voltage (Note HBO5) \%
V26 — — 0.1 0.3
V22, — 1.3 15 1.7
Horizontal oscillation frequency pin (pin —
22) control voltage threshold Vaam o 43 45 47
V224 — 7.3 7.5 7.7 \
VDAC2H — | TEST =(00), DAC2 = (1) 8.5 9.0 —
DAC switching voltage DAC2
VDACy — | TEST =(00), DAC2 = (0) — 0.3 0.7
VP output pulse width VPw — 4 4.5 5 H
000 VPt0 — 1278 | 1281 | 1284
001 VPt1 — 846 849 852
010 VPt2 — ( | 722 725 728
; ; Note V01
Vertical free-running —
(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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Test " . .
Parameter Symbol Cirecsuit Test Condition Min Typ. Max Unit
000 VBPPoe — 51 52 53
VBPPqs — 1099.5]1100.5|1101.5
VBPP1g — 51 52 53
001
VBPP1g — 729.5 | 730.5 | 731.5
010 VBPPoE — 49.5 50.5 51.5
VBPP2g — 599.5 | 600.5 | 601.5
; ; VBPP3e — 49.5 50.5 51.5
Varstg:al black peak detection 011 (Note V03) H
p VBPP3s — 5445 | 545.5 | 546.5
VBPP4g — 51 52 53
100
VBPP4s — 499.5 | 500.5 | 501.5
VBPPsg — 51 52 53
101
VBPPsg — 289.5 | 290.5 | 291.5
110 VBPPge — 51 52 53
VBPPgs — 239.5 | 240.5 | 2415
VBLKMIN — 15 16 17
Vertical blanking stop phase (Note V04) H
VBLKMAX — 45 46 47
High Vo7vPH — 4.6 5.0 5.4
VP output voltage Pin 27 voltage \%
Low Vo7vpL — — 0.1 0.5
15.75 kHz — 10.0 11.6 13.4
Delay time from SYNC input to VP 31.5 kHz — o 4.8 5.8 7.6 us
output 33.75kHz | — 44 | 54 | 72
45 kHz — 3.1 4.1 5.9

52 2002-01-17



TOSHIBA TA1316AN

Test L . .
Parameter Symbol Cirecsuit Test Condition Min Typ. Max Unit
000 CBLK1goomin| — 1087 | 1088 | 1089
CBLK1poomax| — 1117 | 1118 | 1119
CBLK1goimin| — 719 720 721
001
CBLK1goimax| — 749 750 751
010 CBLK1p10min| — 591 592 593
CBLK1010max| — 621 622 623
Compression BLK1 011 CBLK1p11min| — 527 528 529 H
(start phase) CBLK1p11max| — 557 558 559
100 CBLK1100min| — 487 | 488 | 489
CBLK11p0max| — 517 518 519
101 CBLK1101min| — 279 280 281
CBLK1101max| — 309 | 310 311
110 CBLK1110min| — 223 224 225
CBLK1110max| — 253 254 | 255
CBLK2000min| — 49 50 51
000
CBLK2p00max| — 7 78 79
CBLK2001min| — 49 50 51
001
CBLK2p01max| — 77 78 79
CBLK2010min| — 49 50 51
010
CBLK2010max| — 77 78 79
Compression BLK2 011 CBLK2011min| — 49 50 51 H
(stop phase) CBLK2011max| — 77 78 79
CBLK2100min| — 49 50 51
100
CBLK2100max| — 77 78 79
CBLK2101min| — 49 50 51
101
CBLK2101max| — 77 78 79
CBLK2110min| — 49 50 51
110
CBLK2110max| — 77 78 79
External vertical blanking insert | _ Pin 27. current 400 450 550 A
current T '
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Test Conditions for Luminance

Common Test Conditions for Luminance

(1) SW4=SWS5=B, SW7=0PEN, SW8~SW10 =B, SW20 = ON, SW23 =B, SW33~SW39 = A, SW54 =54 = ON
(2) After sending bus control data with preset values, set ACB MODE to off (00) and SYNC INPUT-SW to sync input (10).
(3) Input sync signal [signal in sync with input signal used for testing, except for sweep signal] to pin 14 (SYNC IN). Set horizontal frequency to that of pin 14.
(4) Set pin 7 to open, Y/color difference signal input mode (YUV INPUT MODE) to Through (10), SYNC SEP-LEVEL to 20% (01) and vertical free-running frequency
to 307H (110).
Test Conditions
Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
PO1 Black detection level shift B C C OPEN | (1) Connect external power supply (PS) to pin 3 and monitor pins 2 and 56.
(2) Set black stretch point 1 to off (000) and black detection level (BDL) to O IRE (1).
(3) Increase PS voltage from 4.95 V in 1-mV steps. When pin 2 picture period (High) goes Low, measure pin 56
DC differential Vp.
(4) Set black detection level (BDL) to 3 IRE (0).
(5) Repeat step (3) above and measure pin 56 DC differential Vg3.
Pin 56 waveform y
VB, VB3
Y
Pin 2 waveform
P02 Black stretch amplifier maximum gain B A A OPEN | (1) Set SW2to A (maximum gain) and input 500-kHz sine wave to TPA.
(2) Adjust signal amplitude to 0.1 V. using pin 3.
(3) Set black stretch point 1 to off (000) and measure pin 56 amplitude Va.
(4) Set black stretch point 1 to 001 (black stretch on) and measure pin 56 amplitude Vg.
(5) Calculate GBS using the following formula.
GBS =20x/og (Vg+Va) [dB]
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P03 Black stretch start point 1 B A C OPEN | (1) Set SW2 to A (maximum gain) and black stretch start point 1 to off (000).

@)

©)

4)

®)

Connect external power supply (PS) to pin 3, increase voltage from V3, and plot resulting pin 56 voltage
change S1. Define pin 56 voltages when V3 and V3 + 0.7 V are applied as Vg and V1qp.

Set black stretch start point 1 to 001 (minimum), increase PS voltage from V3 as in (2) above and plot
resulting pin 56 voltage change S2.

Set black stretch start point 1 to maximum (111), repeat step (2) above and plot resulting pin 56 voltage
change S3.

Determine S1 and S2 intersection VgsTt1 and S1 and S3 intersection VgsT2 using the graph below. Calculate
PgsT1 and PgsT2 using the following formulae.

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)

Apin 56
VBST2 s1
A
VBsT1
A
Vsg A\ N
Pin 3
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Test Conditions

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

Note No. Parameter SW mode
SW1 SwW2 SW3 [ SW56
P04 Black stretch start point 2 B A A ON |(1) Set black stretch start point 1 to off (000), picture mute to off (P-MODE: Normall (000)) and apply O V to #1.

Input TG7 linearity to TPA, adjust amplitude using pin 3 as shown below, set UNI-COLOR to center
(1000000}, then measure pin 43 (R OUT) amplitude Vp43.

(2) Set black stretch start point 1 to 001 (black stretch on), connect external power supply (PS) to pin 56 and
monitor pin 43 (R OUT).

(3) When black stretch start point 2 data is a minimum (00), determine black stretch start point differential AVgg
for PS = Vgg (APL = 0%) and for PS = V56 + 1.0 V (APL = 100%), as shown below. (Using oscilloscope,
adjust input waveform so that amplitude (gradient) is same as that of output waveform in VAR. Compare
waveforms and determine point where output waveform bends.)

(4) When black stretch start point 2 data is a maximum (11), determine black stretch start point differential AV11
as in (3) above.

(5) Calculate using the following formulae.
Pes1 = (AVoo/Vp43) x 100
PBs2 = (AV11/Vp43) x 100

LINEARITY
X N

APL 100%

0.7 Vpp
AVxxx

APL 0%

&<
<

0.3 Vpp

Pin 3 waveform (linear) / I Pin 43 (R OUT)
/, I
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@

(3) When DYNAMIC ABL POINT bus data is 000, 001, 110 and 100, repeat step (2) above. When pin 56 picture

4)

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P05 Dynamic ABL detection voltage B A C OPEN | (1) Set ABL GAIN to minimum (000), DYNAMIC ABL GAIN to maximum (111) and black stretch point 1 to off

(000).

Connect external power supply (PS) to pin 53 and decrease voltage from 6.5 V.

period goes Low, measure PS voltages Voo, Voo1, Vo1o and V1gp.

Determine voltage differential between Vggg and Vg1 (AVgo1), between Voo and Vo10 (AVo10), and between

Vooo and V100 (AV100)-

DVs++ = Vooo — Voo1 (Vo10, V100)

Pin 56 undetected

Pin 56 detected

Pin 2 waveform
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@)

©)

When DYNAMIC ABL POINT is a minimum (000) and DYNAMIC ABL GAIN is a minimum (000) or a

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P06 Dynamic ABL sensitivity B A C ON |(1) Set black stretch point 1 to off (000) and connect external power supply (PS) to pin 53.

maximum (111), plot pin 53 voltage characteristic in relation to pin 56 voltage.

Determine gradients Spamin @and Spamax using the graph below.

SpAMIN = AY/AX  Spamax = AY/AX

Pin 56 1

100%

10%

AY

AX

A

Y
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Test Conditions

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

Note No. Parameter SW mode
SW1 [ Sw2 [ SW3 [ Sw56
B A C OPEN [ (1) Set black stretch point 1 to off (000) and monitor pin 56.

Po7 Black level correction
(2) Set black level correction (BLC) to on (1), measure AV1 (mV) and calculate BLC using the following formula.
(Vz: P09 value)

BLC = [AV1/(Vz x 10%)] x 100 (IRE)

Picture period

Y

AV [mV]

2002-01-17
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 [ Sw2 [ SW3 [ Sw56
P08 Dynamic Y y correction point A B A OPEN [ (1) Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.
(2) Set dynamic Y y point switch (DYNCy-POINT) to 19 IRE (00), dynamic Y y gain VS dark area (DYNCy GAIN

©)
4)

®)
(6)

@)

®)

VS DARK AREA) to off (000) and dynamic Y y dark area gain to off (00).

When PS1 is increased from V3 to V3 + 0.7 V, set V3 to 0 V and plot voltage change in pin 56. (V3 is pin
voltage of pin 3.)

Set DYNCy GAIN VS DARK AREA to maximum (111), static Y y dark area gain (STATICy-GAIN) to maximum
(11) and PS2to 1 V.

As in step (3) above, increase PS1 from V3 to V3 + 0.7 V and plot pin 56 voltage change.

Set DYNCy-POINT to 21 IRE (01), 25 IRE (10) and 30 IRE (11), increase PS1 from V3 to V3 + 0.7 V and plot
pin 56 voltage change.

Determine dynamic Y y point when DYNCy-POINT is set to 19 IRE (00) as Vpgpoo using the graph below.
Also determine dynamic Y y point when DYNCy-POINT is set to 21 IRE (01) as Vpgpoz1; to 25 IRE (10) as
Vpgp1o; to 30 IRE (10) as Vpgp11-

Using Vpgpro1, Vbcep10, and Vpgp11 thus determined, calculate Ppgpoo, PpGgrPo1: PDgP1o and Ppgpi1
using the following formulae.

PDGPqo = (Vbgpoo/0.7) x 100
PDGPg;1 = (Vpgpo1/0.7) x 100
PDGP19 = (Vpgp10/0.7) x 100
PDGP11 = (Vpgp11/0.7) x 100

PDGPA = PDGPg; - PDGPqy
PDGPB = PDGP10 - PDGPq
PDGPC = PDGP11 — PDGPgg

Pin 56 voltage [V]
A

» Pin 3 voltage
VDGP#*x 100 IRE
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)

SW1 | SW2 | SW3 | SW56

P09 Dynamic Y y gain A B A OPEN | (1) Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.
(2) Set DYNCy-POINT to 30 IRE (11), DYNCy GAIN VS DARK AREA to off (000) and STATICy-GAIN to off (00).
(3) Set PS1to V3 and determine pin 56 voltage VpGoFF1-
(4) SetPS1toV3z+0.16 V and determine pin 56 voltage Vpgorr2-
(5) Set DYNCy GAIN VS DARK AREA to maximum (111), PS2 to 1 V and determine pin 56 voltage VcpoN-
(6) Calculate Gpg using the following formula.
Gpg =20x(og (VpGoN — VDGOFF1/VDGOFF2 — VDGOFF1)
P10 Static Y y dark area gain A B A OPEN | (1) Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.
(2) Set DYNCy-POINT to 30 IRE (11), DYNCy GAIN VS DARK AREA to off (000) and STATICy-GAIN to off (00).

(3) Set PS1to V3 and determine pin 56 voltage VscoFF1-
(4) SetPS1toVz+ 0.16 V and determine pin 56 voltage VsGoFF2.
(5) Set STATICy GAIN to maximum (11) and determine pin 56 voltage VsGgon-

(6) Calculate Gsg using the following formula.

Gsg =20x/0g (VsGoN — VsGOFF1/VsSGOFF2 — VSGOFF1)
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)

SW1 | SW2 | SW3 | SW56

P11 DC restoration gain B B C ON |(1) Set picture mute to off (P-MODE: Normall (000)), DC restoration start point to minimum (000) and DC
restoration limit point (DC REST LIMIT) to 100% (11) and connect external power supply PS1 to pin 3.

(2) Measure DC level of pin 43 picture period. When use PS1 at V3 as reference, Set PS1to V3 + 0.7 V and
adjust DC level to 0.7 V using UNI-COLOR.

(3) Set DC REST RATE to minimum (000) and measure VpT1 and Vpt2 when pin 3is at V3 and at V3 + 0.1 V
(see figure below).

(4) Measure VpT13 when pin 3is at V3+ 0.1 V. Set DC REST RATE to maximum (111) and measure VpT3.

(5) Set DC restoration rate switch (DCRR-SW) to 100% or less (1) and pin 3 to V3 + 0.1 V, and measure VpT4.
Set DC REST RATE to maximum (111) and measure VpT4.

(6) Calculate ADT109, ADT135 and ADTgs using the following formulae.
ADT100 = (VpT2 [VI - VDT1 [V]) + 0.1 [V]
ADT135 = (Vp13 [VI - VpT1 [V]) + 0.1 [V]
ADTe5 =1-{(VpT2 [V] - VDT4 [V]) = 0.1 [V]}

V3 [V] Picture period VpT1

A
Y
—>

Vpt2 VDT3

V3+0.1V V
3 Pin 43 waveform bT4
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P12 DC restoration start point B B C ON |(1) Set picture mute to off (P-MODE: Normall (000)), DC restoration start point to minimum (000) and DC REST

@

©)

4)

®)

(6)

Pin 43 5 DC restoration start point: 000
;
/
// DC restoration start point: 111
/
/
DC restoration rate: 000
Vspo ~ |
Vsp1
Vpc —> Pin 56

LIMIT to 100% (11), and connect external power supply PS1 to pin 3.

Measure DC level of pin 43 picture period. Use PS1 at V3 as reference. When PS1 is set to V3 + 0.7 V, adjust
DC level to +1.0 V using UNI-COLOR.

Set DC REST RATE to minimum (000), increase PS1 from V3 and plot voltage relationship between pin 56
(DC voltage) and pin 43 (picture period voltage).

Set DC REST RATE to maximum (111), increase PS1 from V3 and plot voltage relationship between pins 56
and 43.

Set DC REST RATE to maximum (111), DC restoration start point to maximum (111), increase PS1 from V3
and plot voltage relationship between pins 56 and 43.

Calculate VpTg and Vpr1 using the following formulae.
VpTo = [(Vspo — Vsg)/1 V] x 100%
Vpr1 = [(Vsp1 - Vsg)/1 V] x 100%

63 2002-01-17



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P13 DC restoration limit point B B C ON |(1) Set picture mute to off (P--MODE: Normall (000)), UNI-COLOR to maximum (1111111) and DC restoration

@
(©)
4)

start point to minimum (000), and connect external power supply PS to pin 56.
Set DC REST RATE to maximum (111).
Increase PS from 5V, monitor pin 43 and plot DC restoration.

Change DC REST LIMIT and repeat step (3) above. Determine V|11, V10, VLo1 and V| gg using the graph
below. Calculate PpTL11, PDTL10: PDTLO1 @nd PpTL00 USing the following formulae.

PoreL11 = [(VL11 - V56)/1.0] x 100%
PoTL10 = [(VL10 — V56)/1.0] x 100%

PotLo1 = [(VLo1 - Vs6)/1.0] x 100%
PoTLoo = [(VLoo — V56)/1.0] x 100%

Pin 43

100% (00)

87% (01)

73% (10)

60% (11)

(ﬁ’

Vioo Pin 56
Vio1

Vi1 /

VL1o

64 2002-01-17



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P14 Sharpness control range B B A ON | (1) Inputsine wave (frequency variable) to TPA.

@)
©)

4)
®)

(6)

@)

®)

9

(10) Set APACON PEAK fg to 5 M (11) and measure amplitudes Vpax11 and Vpn11 as in steps (6) and (7) when

*-

Set pin 3 amplitude to 20 mVp_p.

Set UNI-COLOR to maximum (1111111), SHR-TRACKING to SRT-GAIN minimum (11), APACON peak
frequency (APACON PEAK fg) to 15 M (00) and color detail enhancer (CDE) to center (10).

Set picture mute to off (P-MODE: Normall (000)) and monitor pin 43.

Set picture sharpness (PICTURE-SHARPNESS) to center (1000000) and measure amplitude V199 when
input frequency is 100 kHz.

Set PICTURE-SHARPNESS to maximum (1111111) and measure amplitude Vaxoo When input frequency is
Fapoo. Calculate Gpaxoo using the following formula.

Set PICTURE-SHARPNESS to minimum (0000000) and measure amplitude Vyynoo When input frequency is
Fapoo. Calculate Gyynoo using the following formula.

Set APACON PEAK fg to 8.8 M (01) and measure amplitudes Vpaxo1 and Vpinoz1 @s in steps (6) and (7)
when input frequency is Fapg1. Calculate Gpaxo1 and Gyinoi using the following formulae.

Set APACON PEAK fg to 7.5 M (10) and measure amplitudes Vpax1o0 and Vyinio @s in steps (6) and (7)
when input frequency is Fap1g. Calculate Gpax10 and Gpnio using the following formulae.

input frequency is Fap11. Calculate Gmax11 and Guni1 using the following formulae.
Gumax#** = 20 x fog (Vmax*** = V100) [dB]
GMlN*** =20 x fog (VM|N*** - VlOO) [dB]

When using a spectrum analyzer for monitoring, measure gain for low frequency.
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P15 Sharpness control center B B A ON |(1) Inputsine wave (frequency variable) to TPA.
characteristic ) .
(2) Set pin 3 amplitude to 20 mVp_p.

©)

4)
®)

(6)

@)

®)

9

Set UNI-COLOR to maximum (1111111), SHR-TRACKING to SRT-GAIN minimum (11), APACON peak
frequency (APACON PEAK fg) to 15 M (00) and color detail enhancer (CDE) to center (10).

Set picture mute to off (P-MODE: Normall (000)) and monitor pin 43.

Set PICTURE-SHARPNESS to center (1000000) and measure amplitude V1gg when input frequency is 100
kHz.

Measure pin 43 amplitude Vcenoo When input frequency is Fapgg with PICTURE-SHARPNESS set to center
(1000000). Calculate Gcenoo using the following formula.

Set APACON PEAK fg to 8.8 M (01) and measure amplitude Vcgno1 as in step (6) when input frequency is
Fapo1. Calculate Geceno1 using the following formula.

Set APACON PEAK fg to 7.5 M (10) and measure amplitude Vcgn1o as in step (6) when input frequency is
Fap1o. Calculate Gcen1g using the following formula.

Set APACON PEAK fgto 5 M (11) and measure amplitudes Vcgn11 @s in step (6) when input frequency is
Fap11. Calculate Gecen11 using the following formula.

GCEN*** =20 x /Og (VCEN*** + VlOO) [dB]

When using a spectrum analyzer for monitoring, measure gain for low frequency.
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©)

4)
®)

(6)

@)

®)

)

(10) Set APACON PEAK fg to 5 M (11) and measure amplitude VTrap11 as in step (7) when input frequency is

*-

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P16 YNR characteristic B B A ON |(1) Inputsine wave (frequency variable) to TPA.
(2) Set pin 3 amplitude to 20 mVp_p.

Set UNI-COLOR to maximum (1111111), SHR-TRACKING to SRT-GAIN minimum (11), APACON peak

frequency (APACON PEAK fg) to 15 M (00) and color detail enhancer (CDE) to center (10).
Set picture mute to off (P-MODE: Normall (000)) and monitor pin 43.

Set PICTURE-SHARPNESS to center (1000000) and measure amplitude V1gg when input frequency is 100

kHz.

Set YNR to on (1) and PICTURE-SHARPNESS to minimum (0000000). Measure pin 43 amplitude VTRrAP00

when input frequency is Fapgp and calculate GynrToo USing the following formula.

When PICTURE-SHARPNESS is set to 0000011 and measure pin 43 amplitude Vg _aToo- Calculate

GyNRF00 Using the following formula.

Set APACON PEAK fg to 8.8 M (01) and measure amplitude VTrapo1 as in step (7) when input frequency is

Fapo1. Calculate GTrapo1 Using the following formula.

Set APACON PEAK fg to 7.5 M (10) and measure amplitude VTrap10 as in step (7) when input frequency is

Fap10- Calculate GTrap10 Using the following formula.

Fap11. Calculate GTrap11 Using the following formula.

GyNRT** =20 x fog (VTRAP**/V100) [dB]
GynNRF** =20 x (og (VFLAT*/V100) [dB]

When using a spectrum analyzer for monitoring, measure gain for low frequency.
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input

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P17 Control of SRT response to 2T pulse B B A ON |(1) Input 2T pulse (0.7 Vp.p) signal to TPA and set picture mute to off (P-MODE: Normall (000)), UNI-COLOR to

@)
©)
4)
®)

(6)

@)

®)

maximum (1111111), and SHR-TRACKING to SRT-GAIN minimum (11), CDE to center (10) and
PICTURE-SHARPNESS to center (1000000).

Set APACON frequency to 15 M (00) and monitor pin 43.
Measure TsrTMINOO and VsrTMINOO @S shown in the figure below.
Set SHR-TRACKING to SRT-GAIN maximum (00) and measure TsrTmaxoo and VSRTMAXO00.

Set APACON frequency to 8.8 M (01), SHR-TRACKING to SRT-GAIN minimum (11) and maximum (00) as in
step (4) above, and measure TSRTMINOL, VSRTMINOL: TSRTMAX01 and VSRTMAXO01-

Set APACON frequency to 7.5 M (10), SHR-TRACKING to SRT-GAIN minimum (11) and maximum (00) as in
step (4) above, and measure TSRTMIN10, VSRTMIN10: TSRTMAX10 and VSRTMAX10-

Set APACON frequency to 5 M (11), SHR-TRACKING to SRT-GAIN minimum (11) and maximum (00) as in
step (4) above, and measure TsSRTMIN11, VSRTMIN11: TSRTMAX11 @nd VSRTMAX11-

Calculate using the following formulae.
TsrT00 = 20 x fog  [((VSRTMAX00/ TSRTMAX00)/(VSRTMINOO/ TSRTMINOO)]
TsrTo1 =20 x (0g [(VsrTMAX01/TSRTMAX01)/(VSRTMINOL/TSRTMINO1)]
TsrT10 =20 x fog [(VSRTMAX10/TSRTMAX10)/(VSRTMIN10/ TSRTMIN10)]
TsrT11=20x(0g [(VsrTMAX11/TsSRTMAX11)/(VSRTMIN11/TSRTMIN11)]

T

Vs 100%
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P18 VSM gain B B A ON |(1) Inputsine wave of frequency Fygyp to TPA.

Set picture mute to off (P-MODE: Normall (000)), and pin 3 amplitude to 0.02 Vp_p.

Vary VSM GAIN from off (000) to maximum (111) and measure pin 54 amplitudes Vgo1, Vo10, Vo11, V100,
V101, V110 and V111. Set input amplitude to 0.7 Vp_p and measure pin 54 amplitude Vggg when VSM GAIN is

OFF (000).

Calculate using the following formulae.
Gvooo =20 x fog  (Vooo/0.7) [dB]
Gvoo1 = 20 x fog (Vp1/0.02) [dB]
Gvo10 =20 x fog (V010/0.02) [dB]
Gvo11 = 20 x fog (V11/0.02) [dB]
Gv100 =20 x fog (V100/0.02) [dB]
Gv101 = 20 x fog (V101/0.02) [dB]
Gy110 =20 x fog (V110/0.02) [dB]
Gv111 = 20 x fog (V111/0.02) [dB]
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P19 Response time for VSM fast muting B B A ON |(1) Inputsine wave of frequency Fysy to TPA.

(2) Set picture mute to off (P-MODE: Normall (000)), VSM GAIN to 100 and pin 3 amplitude to 0.1 Vp_p. Monitor

pin 54.
(3) Input pulse as shown below to pin 49 and determine response times Typag9a and Tym49B-
(4) Likewise input pulse to pin 50 and determine response times Typs0a and TymsoB-

(5) Likewise input pulse to pin 51 and determine response times Typs1a and Tyms1e-

/ Square wave (50 kHz, 2 Vp.p)

2V
VsRrag [V]
Pin 49 ov
waveform T

VM49A
— [ S — ———
TvmaoB
Pin 54
waveform
Mute period
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P20 VSM limit B B A ON |(1) Inputsine wave of frequency Fysnm2 to TPA.

(2) Set picture mute to off (P-MODE: Normall (000)), VSM GAIN to 111 and pin 3 amplitude to 0.7 Vp_p.

(3) Measure pin 54 amplitudes V| y and V| p [Vp-p] as shown below.

]
>

Vi

i

Vib

€
<
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SRT-GAIN minimum

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 [ SW56
P21 Delay time from Y input to R output B B A ON |(1) Set picture mute to off (P-MODE: Normall (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

(11) and input 2T pulse signal (STD) to TPA.

(2) Set PICTURE-SHARPNESS to center (1000000).

(3) Determine Tyr by monitioring pins 43 and 3 as shown below.

2T pulse (STD)

Pin 3

50%

50%

— > Tyrp €<

Pin 43 —
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Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P22 Y delay time change B B A ON |(1) Set picture mute to off (P-MODE: Normall, 000), UNI-COLOR to maximum (1111111) and SHR-TRACKING
to SRT-GAIN minimum (11), and input T2 pulse signal (approx. 0.7 Vp-p) to TPA.
(2) Set picture sharpness to center (1000000).
3) L\)/Iclmitor pin 3 and pin 43, and determine the time difference YDLOO for each signal at the 50% point as shown
elow.

Set Y/C-DL1 to +5 ns (1) and determine YDLO1.
Set Y/C-DL1 to +0 ns (0) and Y/C-DL2 to +10 ns (1), and determine YDL10.
Set Y/C-DL1 to +5 ns (1) and Y/C-DL2 to +10 ns (1), and determine YDL11.
Determine YDLA, YDLB and YDLC as follows: b

YDLA =YDLO1 - YDLOO

YDLB = YDL10 - YDLOO

YDLC = YDL11 - YDLOO

T2§ pulse signa
approx. 0.7 Vp-p

50%

YDLOO _
YDLO1

Y

YDL10

A A A A

YDL11

Y

Y
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(©)

4)

®)

(6)

Note:The input sine wave starts and ends within the picture period. It is like a burst signal, not a continuous wave.

(P-MODE: Normall (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to SRT-GAIN minimum

(11) and CDE to minimum (00).

Set PICTURE-SHARPNESS to
flat (near DEC[24]), APACON
PEAK fgto 5 M (11) and monitor
pin 43.

Input sine wave signal A (approx.
4.2 MHz) becomes signal B on
pin 43 as shown at right.
Determine Spa and Sg.

When Y-GROUP DELAY
CORRECTION is set to minimum
(0000), signal A becomes signal
C on pin 43. Determine SamIN
and SpmIN-

When Y-GROUP DELAY
CORRECTION is set to
maximum (1111), signal A
becomes signal D on pin 43.
Determine Samax and Sgmax-

Calculate using the following formulae.

GaMIN = 20 x (0g (SamIN/SA)  [dB]

GamIN =20 x fog (SBMIN/SB)
Gamax =20 x fog  (SamAX/Sa)

Gamax =20 x fog  (SpmaX/SB)

[dB]
[dB]
[dB]

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P23 Transfer distortion correction B B A ON | (1) Input multi-burst signal (frequency equivalent to 4.2 MHz) of signal A to TPA. Set picture mute to off

S ANANAYA

EERVAVAVAVE

Signal

A
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Test Conditions

SRT-GAIN minimum (11), COLOR to center (1000000), color limiter level (CLT) to 2 Vp (1) and C-SRT-FREQ
to 4.5 M (10). Input SWEEP signal to TPA and set pin 3 amplitude to 20 mVp.p. Set SW4 to A. Input signal

(pin 4 amplitude: 0.2 Vp_p) to TP4 as shown in the figure below.

(2) Set PICTURE-SHARPNESS to center (1000000) and Y DETAIL CONTROL to center (10000), and monitor

pin 41 using a spectrum analyzer.

(3) Set low-frequency area to 0dB when CDE is set to minimum (00) and measure peak level GcpemIN-
(4) Set low-frequency area to 0dB when CDE is set to maximum (11) and measure peak level Gcpemax-
(5) Calculate using the following formula.

Gcpeoo = GebEMAX00 — GCDEMINGO

(6) Set APACON PEAK fgto 15 M (00), 8.8 M (01), 7.5 M (10) and 5 M (11), and measure peak levels Gcpeoo,
Gcpeo1, Gepelo and Gepeii-

—>

BLK period

Picture period

0.2 Vpp

A

>

Output gain [dB]

0dB

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P24 | Color detail enhancer B B A ON [(1) Set picture mute to off (P-MODE: Normall (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

4

\

Input frequency [MHz]
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SW2 SW3 | SW56
P25 | Y detail control range B B A ON [(1) Set picture mute to off (P-MODE: Normall (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

SRT-GAIN minimum (11) and CDE to center (10). Input SWEEP signal to TPA.

(2) Set pin 3 amplitude to 20 mVp.p.

(3) Set PICTURE-SHARPNESS to minimum (0000000) and Y DETAIL CONTROL to maximum (11111), and
monitor pin 43 using a spectrum analyzer.

(4) Set low-frequency area to 0dB. Set APACON PEAK fg to 15 M (00), 8.8 M (01), 7.5 M (10) and 5 M (11), and
measure peak levels Gypmaxoo, Gybmaxo1, Gynmax1o and Gypmaxii-

(5) SetY DETAIL CONTROL to center (10000) and measure peak levels GypceNoo: GYDCENO1: GYDCEN10 and
GYDCEN11-

(6) SetY DETAIL CONTROL to minimum (00000) and measure peak levels Gypminoo, GYDMINOL: CYNDIN1O

and GypMIN11-
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW1 SwW2 SW3 [ SW56
P26 APACON white peak limiter B B A ON [(1) Set picture mute to off (P-MODE: Normall (000)), UNI-COLOR to 1101000, SHR-TRACKING to SRT-GAIN

@
©)
4)
®)

(6)

@)

maximum (00) and CDE to maximum (11). Input T pulse signal (0.7 Vp_p) to TPA.

Set PICTURE-SHARPNESS to maximum (111111) and APACON PEAK fg to 5 M (11), and monitor pin 43.
When APACON white peak limiter is off (000), measure positive spike amplitude V\ypLOFF1-

When APACON white peak limiter is at maximum (111), measure positive spike amplitude V\ypLmAX1-

Set UNI-COLOR to center (1000000). When APACON white peak limiter is off (000) and at maximum (111),
measure positive spike amplitudes V\ypLorr2 and VwpLmAX2-

Set UNI-COLOR to minimum (0000000). When APACON white peak limiter is off (000) and at maximum
(111), measure positive spike amplitudes V\ypLorF3 and VywpLMAX3-

Calculate using the following formulae.
GwpL1 =20 xlog (VwpLmax1/VwpLoFF1) [dB]
GwpL2 =20 x log (VwpLMAX2/VwPLOFF2) [dB]
GwpL3 =20 xfog (VwpLmAX3/VwpLOFF3) [dB]

s R

A Y VWPLOFF
VWPLMAX [ ] [ \‘

!
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Test Conditions for Color Difference Signal 1/YUV Input and Matrix

Common Test Conditions for Color Difference Signal 1/YUV Input and Matrix

(1) SW1=B, SW2=B, SW20=0N, SW33~SW39 = A, SW54 = OPEN, SW56 = OPEN
(2) Send BUS control data with preset values.
(3) Set ACB MODE to off (0) and high bright color (HI BRT) to off (0).
(4) Input sync signal [signal in sync with input signal for testing, except for SWEEP signal] to pin 14 (SYNC IN) and set SYNC-INPUT to (10).
Test Conditions
Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/I2 V, Ta = 25° + 3°C)
SW3 SW4 SW5 SW7
So1 Color SRT gain C A A OPEN [ (1) SetY mute to on (P-MODE: Y-MUTE (001)), YUV INPUT MODE to Through (10), BRIGHTNESS to center
(10000000), COLOR to center (1000000) and UNI-COLOR to maximum (1111111).
SW8 | SW9 | SW10 —
5 5 5 (2) Input 2T pulse signal to TP4 and set pin 4 amplitude to 350 mVp._p.

®

4)

©)
@)

™)

Monitor pin 41 output waveform. When C-SRT-FREQ is 5 MHz (00), measure edge gradients SBOOMIN,
SBOOCEN and SBOOMAX when COLOR SRT GAIN is at minimum (000), center (100) and maximum (111) as
in shown in the figure below. Set SBOOMIN to 0 dB, determine GSggocgeN = 20 x fog (SBOOCEN/SBOOMIN)
and GSppomax = 20 x fog (SBOOMAX/SBOOMIN).

Repeat step (3) above, setting C-SRT-FREQ to 6.7 MHz (01) and 10 MHz (10), and measure edge gradients
when COLOR SRT GAIN is at minimum (000), center (100) and maximum (111). Determine GSgo1CEN
GSp10cEN: GSBo1MAX and GSg1oMAX:

Input 2T pulse signal to TP5 and set pin 5 amplitude to 350 mVp_p.

Monitor pin 43 output waveform. When C-SRT-FREQ is 5 MHz (00), measure edge gradients SROOMIN,
SROOCEN and SROOMAX when COLOR SRT GAIN is at minimum (000), center (100) and maximum (111) as
shown in the figure below. Set SROOMIN to 0dB, determine GSrooceN = 20 x fog (SROOCEN/SROOMIN)
and GSroomax = 20 x fog (SROOMAX/SROOMIN).

T***
Repeat step (3) above,
setting C-SRT-FREQ to
6.7 MHz (01) and 10
MHz (10), and measure
edge gradients when
COLOR SRT GAIN is at 10% A
minimum (000), center T 'y

—

l Gradient S*** = \/*¥** [TH**

(100) and maximum
(111). Determine

100%
GSRo1CEN: GSR10CEN: l

V***

GSro1maAx and
GSR10MAX-
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW3 Sw4 SW5 SW7
S02 Color difference signal amplitude C A A OPEN [ (1) Input 100-kHz sine wave to TP4 and set pin 4 amplitude to 0.2 Vp_p.
correction
sw8 | sw9o | swio | swse | (2) SetY mute to OFF (P-MODE: Normall (000)), YUV INPUT MODE to Through (10), BRIGHTNESS to center
(10000000), COLOR to center (1000000), UNI-COLOR to maximum (1111111), Y/C GAIN COMP1 to
B B B OPEN minimum (00), Y/C GAIN COMP2 to minimum (00), black stretch point 1 to off (000), dynamic Y y point to 30

(©)
4)
®)

(6)
@)

®)
©)

(10) Set Y/C GAIN COMP2 to maximum (11) and measure pin 41 amplitude VBBS3.

(11) Calculate using the following formulae.

(12) Input 100-kHz sine wave to TP5, set pin 5 amplitude to 0.2 Vp_p, repeat steps (2) to (11) above and

IRE (11) and SW1 to A. Apply 0 V to TP1 using external power supply PS1 and 5.16 V to pin 3 using PS2.
Monitor pin 41 output waveform and measure amplitude VBDYO.
Set Y/C GAIN COMP1 to maximum (11) and measure pin 41 amplitude VBDY1.

Set DYNCy GAIN VS DARK AREA to maximum (111), STATICy-GAIN to maximum (11) and external power
supply PS1to 1V, and measure pin 41 amplitude VBDY2.

Set Y/C GAIN COMP2 to maximum (11) and measure pin 41 amplitude VBDY3.

Set Y/C GAIN COMP1 to minimum (00), Y/C GAIN COMP2 to minimum (00), DYNCy GAIN VS DARK AREA
to minimum (000), STATICy-GAIN to minimum (00), PS1to 0 V, PS2to 5V and SW2 to A. Measure pin 41
amplitude VBBSO.

Set Y/C GAIN COMP1 to maximum (11) and measure pin 41 amplitude VBBS1.
Set black stretch point 1 to maximum (111) and measure pin 41 amplitude VBBS2.

GCgpy1 =20 x fog (VBDYLVBDYO) GCpgpyz=20xfog (VBDY2/VBDYO)
GCgpys = 20 x fog (VBDY3/VBDY0) GCpggsy =20 x fog (VBBSL/VBBSO)
GCggs2 =20 x fog (VBBS2/VBBS0) GCpgpss =20 x fog (VBBS3/VBBS0)

determine GCrpy1, GCrDY2, GCRDY3, GCRrsB1, GCRsB2 and GCrsp3.
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta = 25° + 3°C)
SW3 Sw4 SW5 SW7
S03 | YUV gain A/IC A/B A/B | OPEN [ (1) Set picture mute to off (P-MODE: Normall (000)), BRIGHTNESS to maximum (11111111), COLOR to center
(1000000) and UNI-COLOR to maximum (1111111).
SW8 | Sw9 | Sw10 —
5 5 5 (2) Set SW3to A, and SW4 and SWS5 to B; input a 100-kHz sine wave to TPA and set pin 3 amplitude to 0.2

(©)

4)

@)

(6)

@)

®)

Vp.p.

Set SW56 to open, YUV INPUT MODE to Y/Cb/Cr (00), Y/Pb/Pr (01), Through (10) and Y/U/V (11). Measure
pin 56 amplitudes, VY00, VY01, VY10 and VY11.

Set SW3 to C, and SW4 to A and SW5 to B, input 100-kHz sine wave to TP4 and set pin 4 amplitude to 0.2
Vp-p.

Set YUV INPUT MODE to Y/Cb/Cr (00), Y/Pb/Pr (01), Through (10) and Y/U/V (11). Measure pin 41
amplitudes VBO0O, VB01, VB10 and VB11.

Set SW3 to C, and SW4 and SW5 to A; input a 100-kHz sine wave to TP5 and set pin 5 amplitude to 0.2
Vp-p.

Set YUV INPUT MODE to Y/Cb/Cr (00), Y/Pb/Pr (01), Through (10) and Y/U/V (11). Measure pin 43
amplitudes VR00, VRO1, VR10 and VR11.

Calculate using the following formulae.
Gvoo = 20 x fog (VY00/0.2) Gyoy1 =20 x fog (VY01/0.2)
Gy10 =20 x fog (VY10/0.2) Gy11=20x¢og (VY11/0.2)
Gpa =20 x fog (VBO1/VB0OO) Gpp =20 x fog (VB10/VBOO)
Ggc =20 x fog (VB11/VB0O)
Gra =20 x fog (VROL/VR0O0) Ggg=20xfog (VR10/VROO)
Grc =20 x fog (VR11/VROO)
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Test Conditions for Color

Difference Signal 2

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V2V, Ta = 25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
A01 Color difference signal C A A A A A A A A (1) Set BRIGHTNESS to maximum and sub-address (12) data to FO.
contrast adjustment ) ) ) . )
characteristic or or (2) Input signal 3 (fo = 100 kHz, picture period amplitude = 0.23 Vp_p) to pin 5.
B B (3) Vary UNI-COLOR to maximum (7F), center (40) and minimum (00) and
measure pin 43 picture period amplitudes Vycymax: VucyceNT and VycyMin-
(4) Determine in decibels amplitude ratio AVcy of UNI-COLOR maximum to
minimum.
(5) Repeat steps (2) and (4) changing input to pin 4 (picture period amplitude = 0.2
Vp_p), and measure pin 41 output.
A02 Color adjustment C A A A A A A A A (1) Set BRIGHTNESS to maximum and sub-address (12) data to FO.
characteristic
or or (2) Input signal 3 (fg = 100 kHz, picture period amplitude = 0.115 Vp_p) to pin 5.
B B (3) Vary COLOR to maximum (7F), center (40) and minimum (01), and measure

4)

®)

pin 43 picture period amplitudes Vccymax: VecyenT and Vecymin:

Determine in decibels amplitude ratio AVccy of maximum and minimum to
COLOR center.

Repeat steps (2) and (4), changing input to pin 4 (picture period amplitude = 0.1
Vp.p), and measure pin 41 output.

81

2002-01-17



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V2V, Ta = 25° + 3°C)
SW3 [ Sw4 [ SW5 [ SW33 | SW34 | SW35 | SW37 | SW38 | SW39
A03 Color difference signal C A A A A A A A A (1) Input signal 3 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 5.
half-tone characteristic ) . ) .
or or (2) Measure pin 43 output picture period amplitude VHTARY.
B B (3) Apply 1.5V to pin 52 from external power supply.

4)
®)
(6)

)

Measure pin 43 output picture period amplitude vVHTBRY.
Determine GHTRy = VHTBRY/VHTARY.

Repeat steps (1) to (5) above, changing pin to pin 42, and determine GHTgy =
VHTBGY/NVHTAGY.

Input signal to pin 4, measure pin 4 and determine GHTgy = VHTBBY/VHTABY.
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V2V, Ta = 25° + 3°C)
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 to pin 5.

(2) Increase signal 2 amplitude A. When sub-address (14) data starts with y
correction, determine pin 43 output signal amplitudes Vy1, Vy2 and Vy3. Graph
the results in the following cases:

(01) -y off

(03) —ylon
(05) —y2 on
(07) —y3 0n

(3) Determine Vy where y starts applying and gradient ratio Ay at y on when
linearity at off is (1).

Pin 43 output amplitude
A

Vy

Pin 5 input
~ amplitude
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V2V, Ta = 25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
A05 Color Iimi_ter_ C B A A A A A A A (1) Input signal 2 (picture period amplitude = 0.4 Vp_p) to pin 4.
characteristic (2) When sub-address (14) data is 00 and 01, measure pin 43 output signal picture
period amplitudes C| g and C11.
A06 High bright color gain C B A A A A A A A (1) Input signal 2 (picture period amplitude = 0.2 Vp_p) to pin 4.

@)
©)

4)

Adjust COLOR and set pin 41 output picture period amplitude to 1.2 Vp_p.

When sub-address (0B) data is 80, measure pin 41 output signal picture period
amplitude V4.

Calculate using the following formula. HBC1 = (1.2 — v41)/1.2
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Test Conditions for Text

Common Test Conditions for Text

(1) Unless otherwise specified, measure bus data using preset values.
(2) Set the following data:
Sub-address (00) to data (02)
Sub-address (05) to data (7F)
Sub-address (09) to data (40)
Sub-address (0B) to data (7F)
Sub-address (0C) to data (82)
Sub-address (12) to data (FO)
Sub-address (19) to data (F8)
Sub-address (1A) to data (EO)
Sub-address (1B) to data (EO)
Sub-address (1D) to data (78)
Sub-address (1E) to data (87)
Test Conditions
l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 [ SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
TO1 [AC gain A B B A A A A A A (1) Input signal 1 (fg = 100 kHz, amplitude of picture period voltage = 0.2 Vp_p) to pin 3.
(2) Measure pins 41, 42 and 43 picture period amplitudes V41, V42 and V3.
(3) Determine AC gain using the following formulae.
GRr =V43/0.2 Gg=Vyg2/0.2 Gg=Vy1/0.2
TO2 | Unicolor A B B A A A A A A (1) Input signal 1 (fg = 100 kHz, amplitude of picture period voltage = 0.2 Vp_p) to pin 3.
adjustment
chJaracteristic (2) Vary UNI-COLOR data to maximum (7F), center (40) and minimum (00), and measure pin 43
picture period amplitudes Vymax, VucNT @and Vymin-
(3) Determine amplitude ratio AV, of Vymax to VucnT (in decibels).
TO3 | Brightness A B B A A A A A A (1) Input signal 2 to pin 3 and set pin 43 picture period amplitude to 1 Vp.p.
2ﬂ!;zt(:r?:r?sttic (2) Vary BRIGHTNESS to maximum (7F), center (80) and minimum (00), and measure pin 43
voltages Vprmax: VorcNT and VhrMmiN-
TO4 [White peak C B B A A A A A A (1) Set SUB-CONTRAST to maximum.
slice level
(2) Apply external power supply to pin 3 and increase voltage from 5.8 V.
(3) When pin 43 picture period is clipped, measure pin 43 picture period amplitude voltage V\yps1.
(4) Repeat steps from (1) to (3) above (for V\yps2), changing sub-address (0C) data to 06.
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Test Conditions

Note

No Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)

SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39

TO5 | 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 . S .
en picture period is clipped, measure voltage for pins 41, 42 an .
(2) When picture period lipped Vpps Voltage for pins 41, 42 and 43

TO6 [RGB output C B B A A A A A A (1) Adjust BRIGHTNESS so that pin 41 picture period voltage is 2.4 V.
SIN
(2) Set COLOR to minimum.

(3) Measure pins 41, 42 and 43 picture period noise levels n41, n42 and n43 (Vp-p) using
oscilloscope.

(4) Calculate S/N.
Ng1 =-20 x fog [2.3/(0.2 x n41)]
Ngz =20 x fog [2.3/(0.2 x n42)]
Ng3 =-20 x fog [2.3/(0.2 x n43)]

TO7 [Half-tone A B B A A A A A A (1) Input signal 1 (fg = 100 kHz, amplitude of picture period voltage = 0.2 Vp_p) to 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) Determine GHT1 = v41B/V41A.

(6) Stop applying voltage to pin 52, set sub-address (1A) data to E2 and measure pin 41 picture
period amplitude v41C.

(7) Determine GH12 = VA1C/V41A.
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Test Conditions

delay time

output signal from pins 41, 42 and 43 (Figure (B)).

63.5 us

Y

A

(A) Signal applied
to pin 24

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
TO8 | Blanking pulse C B B A A A A A A (1) Apply signal shown in Figure (A) to pin 24 (BLK IN) and determine tdon and tdogg from

o tdon Td{ OFF
(B) Output signal
from pins 41,
42 and 43.
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Note
No.

Parameter

Test Conditions

SW mode

SW3

Sw4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

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

TO9

Drive
adjustment
variable range

A

A

A

@
@)

©)

4)

®)

(6)

@)

®)

9)

(10) Repeat steps (1) to (3) above, setting sub-address (0D) data to 81 and changing sub-address

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

Change sub-address (0D) data to maximum (FE), center (80) and minimum (00), and
measure pin 42 picture period amplitude.

Determine in decibels amplitude ratios of maximum and minimum to drive center (DRGG1+,
DRG1-)-

Repeat steps (1) to (3) above, changing sub-address (OE) data to instead, and determine in
decibels pin 41 picture period amplitude ratios (DRg1+, DRp2-).

Repeat steps (1) to (3) above, changing sub-address (OE) data to center (81), and determine
in decibels pin 42 picture period amplitude ratios (DRg2+, DRg2-).

Repeat steps (1) to (3) above, changing sub-address (OE) data to maximum (FF), center (81)
and minimum (01), and determine in decibels pin 41 amplitude ratios (DRg2+, DRp2-).

Repeat steps (1) to (3) above, changing sub-address (0D) data to maximum (FF), center (81)
and minimum (01), and determine in decibels pin 43 amplitude ratios (DRR1+, DRR1-)-

Repeat steps (1) to (3) above, setting sub-address (0D) data to 81 and changing sub-address
(OE) data, and determine in decibels pin 41 picture period amplitude ratios (DRg3+, DRB3-).

Repeat steps (1) to (3) above, setting sub-address (OE) data to 81 and changing sub-address
(OD) data to maximum (FF), center (81) and minimum (01), and determine in decibels pin 42
picture period amplitude ratios (DRg3+, DRG3-)-

(OE) data to maximum (FF), center (81) and minimum (01), and determine in decibels pin 43
picture period amplitude ratios (DRRr2., DRR2-).
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Note
No.

Parameter

Test Conditions

SW mode

SW3

Sw4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

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

T10

Pin 53 input
impedance

A

A

A

@

@
©)

Connect external power supply, voltmeter and ammeter as shown below. Adjust voltage so

that current value is 0.
Increase pin 53 voltage by 0.2 V and measure current value of ammeter lj,.

Determine Zjn53 = 0.2 V/ljy ().

Ammeter (uA)

(V Voltmeter

Ti1

ACL
characteristic

@
@)
©)

4)

®)

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

Apply external power supply (pin 53 DC voltage — 0.5 V) to pin 53 and measure pin 43

picture period amplitude vACL2.

Apply external power supply (pin 53 DC voltage — 1 V) to pin 53 and measure pin 43 picture

period amplitude vVACL3.

Calculate using the following formulae.
ACL1 =-20 x fog (VACL2/VACL1)
ACLy =20 x fog (VACL3/VACL1)

89

2002-01-17



TOSHIBA

TA1316AN

Note
No.

Parameter

Test Conditions

SW mode

SW3

Sw4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

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

T12

ABL point

A

A

A

@
@)
©)

4)

®)

Measure pin 53 DC voltage VABL1.
Set sub-address (1B) data to 1C.

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

Repeat step (3) above, making the following changes:
Set sub-address (1B) data to 3C, 5C, 7C, 9C, BC, DC and FC and measure the following
voltages on pin 53: VABL3, VABL4, VABL5, VABL6, VABL7, VABLS8 and VABL9.

ABLp1 = VABL2 - VABL1 ABLps = VABL6 — VABL1
ABLp2 = VABL3 - VABL1 ABLpg = VABL7 — VABL1
ABLp3 = VABL4 - VABL1 ABLp7 = VABL8 - VABL1
ABLp4 = VABLS5 - VABL1 ABLpg = VABLY - VABL1

T13

ABL gain

@
@)
©)
4)
®)

(6)

Apply external power supply of 6.5 V to pin 53.
Set sub-address (1B) data to 00.
Set BRIGHTNESS to maximum.
Apply external power supply of 4.5 V to pin 53.

Repeat step (3) above, making the following changes:

Set sub-address (1B) data to 00, 04, 08, 0C, 10, 14, 18 and 1C and measure the following
voltages on pin 53: VABL11, VABL12, VABL13, VABL14, VABL15, VABL16, VABL17 and
VABL18.

ABLg1 = VABL11 - VABL10
ABLg2 = VABL12 - VABL10
ABLg3 = VABL13 - VABL10
ABLg4 = VABL14 - VABL10
ABLgs = VABL15 - VABL10
ABLgg = VABL16 — VABL10
ABLg7 = VABL17 - VABL10
ABLgg = VABL18 - VABL10
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Test Conditions

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T14 | RGB output C B B A A A A A A (1) Adjust BRIGHTNESS so that pin 43 picture period voltage becomes 2.4 V.
mode

@)
©)
4)

®)

Set sub-address (1B) data to 01.
Measure picture period voltages V43R, V42r and V41R on pins 43, 42 and 41 respectively.

Repeat step (3) above, changing sub-address (1B) data to 02, and measure picture period
voltages V43G, Va2G and V416 on pins 43, 42 and 41 respectively.

Repeat step (3), changing sub-address (1B) data to 03, and measure picture period voltages
V438, Va2 and V41 on pins 43, 42 and 41 respectively.

91

2002-01-17



TOSHIBA

TA1316AN

Test Conditions

characteristic

@
©)
4)

amplitude becomes 2.3 Vp_p.
Set sub-address (1C) data to 01.
Adjust input amplitude so that pin 43 picture period amplitude becomes 2.3 Vp_p.

According to the figure below, determine in decibels Y-OUT y correction start points y1 and y2
and gradient ratios A1, A2 and A3, which are ratios of gradient at y-on to gradient at y-off.

Output amplitude (Y-OUT)
A

\

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 [ SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
T15 |Y-OUTy A B B A A A A A A (1) Input ramp waveform to pin 3 and adjust input amplitude so that pin 43 picture period

100 IRE

” 4
- /
-
”
A”

v2

vl

2.3 Vpp

Note: Solid line: y-off
Dotted line: y-on

Y

>

Input amplitude
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Test Conditions

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T16 [Blue stretch A B B A A A A A A (1) Input ramp signal of 0.7 Vp_p to pin 3.
circuit
characteristic (2) Set SUB-CONTRAST to maximum.
(3) Set sub-address (1F) data to 04.
(4) Set sub-address (1E) data to 00 and determine blue stretch start point BSpmin using pin 41
in the figure below.
(5) Repeat step (4) above, changing sub-address (1E) data to 04 and 07. Determine blue stretch
start points BSpCNT and BSpmax.
(6) Set sub-address (1E) data to 04.
(7) Determine in decibels ratio of gradient at blue stretch on to gradient at blue stretch off, using
pin 41 as shown in the figure below.
(8) Repeat step (7) above, changing sub-address (1F) data to 00 and 07, and determine in
decibels gradient ratios BSgmin and BSgmax.
Note: The blue stretch start point is determined as an IRE value by setting the amplitude from the
output signal pedestal level to the positive side to be 2.3 Vp_p = 100 IRE.
A <—— Blue stretch on
Output amplitude | (Pin 41 output)
¢
7/
»<—— Blue stretch off
Blue stretch start point
> Input amplitude
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l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | Sw4 [ SwW5 | SW33 | SW34 | SW35 | SW37 | SW38 [ SW39
T17 | ACB pulse A B B A A A A A A (1) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 3. Adjust DRIVE
phase and GAIN 1/2 so that pin 41/42 picture period amplitude is equal to that of pin 43.
amplitude : (2) Measure voltage of pins 46, 47 and 48 and apply measured voltages from external power

supply to pins.
(3) Set sub-address (02) data to 40.

(4) Determine ACB pulse phase by referencing signal waveform output from pins 43, 42 and 41
as shown in Figure 1 below.

Note: The first picture period after V-BLK ends and FBP input falls is 1H. After each H-BLK, the
phase is 2H, 3H and so on.

A

ACB pulse amplitude

V-BLK period

1H 2H 3H 4H

J | |

Figure 2 FBP input (pin 24)

Figure 1 RGB output

(5) Determine ACB pulse amplitudes VACB1R, VACB1G and VACB1B by referencing signal
waveform output from pins 43, 42 and 41. (Amplitude is based on picture period level at no
input.)

(6) Repeat step (5) above, setting sub-address (02) data to 80, and measure VACB2R, VACB2G
and VACB2B.

(7) Repeat step (5) above, setting sub-address (02) data to CO, and measure VACB3R,
VACB3G and VACB3B.
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Test Conditions
l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
T18 |IK input A B B A A A A A A (1) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 3. Adjust DRIVE
amplitude or GAIN 1/2 so that pin 41/42 picture period amplitude is equal to that of pin 43.
c (2) Set sub-address (02) data to 40.
(3) Determine voltage amplitudes while ACB pulse is being applied to pin 45 input signal as
shown in Figure 1 of T19 above.
At 1H = IKR, at 2H = IKg and at 3H = IKg
T19 [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) to pin 3 and adjust DRIVE
range GAIN 1/2 so that pin 41/42 picture period amplitude is equal to that of pin 43.
(2) Set sub-address (02) data to 40.
(3) Determine DC voltage of pin 45 during V-BLK (#45VBLK).
(4) Apply external voltage via 10 kQ and gradually increase the voltage from 0 V.
(5) Determine DC voltage of pin 45 during V-BLK when picture period amplitude of pin 43 has
just started decreasing (#45VBLK+).
(6) Reset the external voltage to 0 V and gradually decrease from O V.
(7) Determine DC voltage of pin 45 during V-BLK when picture period amplitude of pin 43 has
just started increasing (#45VBLK-).
(8) DIKjps = (#45VBLK+) — (#45VBLK)
DIKjn— = (#45VBLK-) + (#45VBLK)
T20 |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) to pin 3 and adjust DRIVE
gain or or or GAIN 1/2 so that pin 41/42 picture period amplitude is equal to that of pin 43.
B B B (2) Apply 5V from external power supply to pin 49.
(3) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 35.
(4) Measure picture period amplitude v43R on pin 43.
(5) Repeat steps (3) and (4), making the following changes.
Input signal 1 to pin 34 and measure pin 42 output (v42G).
Input signal 1 to pin 33 and measure pin 41 output (v41B).
(6) Calculate using the following formulae.
GTXR =v43R/0.2 GTXG =v42G/0.2 GTXB =v41B/0.2
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l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T21 |Analog RGB A B B A A A A A A (1) Apply 5V from external power supply to pin 49.
white peak )
slice level (2) Set RGB CONTRAST to maximum (7F).
(3) Apply external power supply to pin 35. Gradually increase voltage from 3.0 V DC. When pin
43 output is clipped, measure picture period amplitude.
(4) Repeat step (3), making the following changes:
Input to pin 34 and measure pin 42 output; input to pin 33 and measure pin 41 output.
T22 [Analog RGB A B B A A A A A A (1) Apply 5V from external power supply to pin 49.
black peak .
limit level (2) Set RGB CONTRAST to maximum (7F).
(3) Apply external power supply to pin 35. Gradually increase voltage from 4.5V DC. When pin
43 output is clipped, measure picture period amplitude.
(4) Repeat step (3), making the following changes:
Input to pin 34 and measure pin 42 output; input to pin 33 and measure pin 41 output.
T23 | RGB contrast A B B A A A A A A (1) Apply 5V from external power supply to pin 49.
adjustment
chf’:tracteristic or or or (2) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 35.
B B B (3) Change RGB CONTRAST to maximum (7F), center (40) and minimum (00), and measure
picture period amplitude output VyTxr (max, CNT and min) on pin 43.
(4) Determine in decibels amplitude ratios of maximum and minimum to center.
(5) Repeat steps (3) and (4), making the following changes:
Input to pin 34 and measure picture period amplitude output on pin 42.
Input to pin 33 and measure picture period amplitude output on pin 41.
T24 | Analog RGB A B B A A A A A A (1) Input signal 2 to pins 33, 34 and 35.
brightness
adjgustment or or or (2) Apply 5V from external power supply to pin 49.
characteristic B B B (3) Adjust signal 2 amplitude (A) so that pin 43 picture period amplitude becomes 0.5 Vp_p.
(4) Change RGB BRIGHTNESS to maximum (FE), center (80) and minimum (00), and measure
picture period voltage output VprTx (max, CNT and min) on pins 43, 42 and 41 respectively.
T25 | Analog RGB C B B A A A A A A (1) Set RGB BRIGHTNESS to maximum (FE).
mode
switching (2) Input signal 4 (signal amplitude = 1.5 Vp_p) to pin 49.
transfer (3) Measure input/output transfer characteristic using pin 43 in Figure T-2.
characteristic
(4) Repeat steps (2) and (3) above, making the following changes:
Input to pin 34 and measure pin 42; input to pin 33 and measure pin 41.
(5) Determine maximum inter-axial rise/fall transfer delay time, using the data measured above.
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l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T26 |Text ACL A B B A A B A A A (1) Apply 5V from external power supply to pin 49.
characteristic . . . . .
(2) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 35.
(3) Measure pin 43 picture period amplitude vTXACL1.
(4) Apply external power supply (pin 53 DC voltage — 0.5 V) to pin 53 and measure picture
period amplitude output vTXACL2 on pin 43.
(5) Apply external power supply (pin 53 DC voltage — 1.0 V) to pin 53 and measure picture
period amplitude output vTXACL3 on pin 43.
(6) TXACL; =-20x/0og (VTXACL2/NTXACL1)
TXACLp =-20 x fog (VTXACL3/VTXACL1)
(7) Repeat steps (5) and (6), setting sub-address (10) data to 01 to ascertain TXACL3 and
TXACL4,
T27 | 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) to pin 3 and adjust DRIVE
gain or or or GAIN 1/2 so that pin 41/42 picture period amplitude is equal to that of pin 43.
B B B (2) Apply 5V from external power supply to pins 50 and 51.
(3) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 39.
(4) Adjust output picture period amplitude v43R on pin 43.
(5) Repeat steps (3) and (4), making the following changes:
Input to pin 38 and measure picture period amplitude output on pin 42 (v42G).
Input to pin 37 and measure picture period amplitude output on pin 41 (v41B).
(6) Calculate using the following formulae.
GospRr = V43R/0.2 Gospg = v42G/0.2 Gospg = v41B/0.2
T28 [Analog OSD A B B A A A A A A (1) Apply 5V from external power supply to pins 50 and 51.
white peak
slice Igvel (2) Apply external power supply to pin 39 and gradually increase voltage from 4.5V DC. When
pin 43 output is clipped, measure picture period amplitude.
(3) Repeat step (2), making the following changes:
Input to pin 38 and measure picture period amplitude output on pin 42.
Input to pin 37 and measure picture period amplitude output on pin 41.
T29 [Analog OSD A B B A A A A A A (1) Apply 5V from external power supply to pins 50 and 51.
black peak
limit Ie?/el (2) Apply external power supply to pin 39 and gradually decrease voltage from 4.5 V DC. When
pin 43 output is clipped, measure picture period amplitude.
(3) Repeat step (2), making the following changes.
Input to pin 38 and measure picture period amplitude output on pin 42.
Input to pin 37 and measure picture period amplitude output on pin 41.
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Test Conditions
l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T30 |Analog OSD A B B A A A A A A (1) Apply 5V from external power supply to pins 50 and 51.
contrast
adjustment or or or (2) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 39.
characteristic B B B |(3) Change OSD-CONTRAST to (11), (10), (01) and (00) and measure picture period amplitude
outputs Vyospr (11), (10), (01) and (00) on pin 43.
(4) Repeat steps (2) and (3), making the following changes:
Input to pin 38 and measure picture period amplitude outputs Vyospg (11), (10), (01) and
(00) on pin 42.
Input to pin 37 and measure picture period amplitude outputs V,ospg (11), (10), (01) and
(00) on pin 41.
T31 | Analog OSD C B B A A A A A A (1) Apply 5V from external power supply to pins 50 and 51.
brightness
adjgustment (2) Change OSD BRIGHT (sub-address 1D) to (38), (78), (B8) and (F8) and measure picture
characteristic period voltage outputs on pins 43, 42 and 41.
Data (38) - Vbrospo
Data (78) — Vbrosp1
Data (B8) - Vhrosp2
Data (F8) — Vprosp3
T32 | Analog OSD Cc B B A A A A A A (1) Set OSD BRIGHT to maximum (11).
mode
switching (2) Input signal 4 (signal amplitude = 4.5 Vp_p) to pin 50.
transfer (3) Measure input/output transfer characteristic, using pin 43 as shown in Figure T-2.
characteristic
(4) Repeat steps (2) and (3) above, and measure pins 42 and 41.
(5) Determine maximum inter-axial rise/fall transfer delay time, using the data measured above.
(6) Repeat steps (1) to (5), inputting signal 4 (signal amplitude = 4.5 Vp_p) to pin 51, and
measure.
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Test Conditions

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
T33 [OSD ACL A B B A A A A A B (1) Set sub-address (07) data to 01.
characteristic

(2) Apply 5V from external power supply to pins 50 and 51.
(3) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pin 39.
(4) Measure picture period amplitude VOSDACL1 on pin 43.

(5) Apply external power supply (pin 53 DC voltage — 0.5 V) to pin 53 and measure picture
period amplitude VOSDACL2 on pin 43.

(6) Apply external power supply (pin 53 DC voltage — 1 V) to pin 53 and measure picture period
amplitude vVOSDACLS3 on pin 43.

(7) OSDACL =-20 x f0g (VOSDACL2/VOSDACL1)
OSDACL, =20 x f0g (VOSDACL3/NVOSDACL1)

(8) Repeat steps (5) and (6) above, changing sub-address (07) data to 00, and measure
OSDACL3 and OSDACLA4.
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Test Conditions

l\ll\lo;e Parameter SW mode Test Method (test conditions: Vcc =9 V/2 V, Ta=25° + 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 [ SW38 [ SW39
T34 | 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) to pin 3.
characteristic . . . . .
2 3 3 I |(2) Measure picture period amplitudes v41a, v42a and v43a on pins 41, 42 and 43 respectively.
B B B (3) Apply 5V from external power supply to pin 51.

(4) Measure picture period amplitudes v41b, v42b and v43b on pins 41, 42 and 43 respectively.

(5) Determine in decibels v41b amplitude in relation to v41a; v42b amplitude in relation to v42a;
v43b amplitude in relation to v43a: a41TV1, 042TV1 and 043TV1.

(6) Repeat steps (3) to (5), applying 5 V from external power supply to pin 50, and measure
a4l1TV2, ad42TV2 and a43TV2.

(7) Repeat steps (3) to (5), applying 5 V from external power supply to pins 50 and 51, and
measure a41TV3, a42TV3 and a43TV3.

(8) Setto SW3to C; SW37, SW38, Sw39 to B.

(9) Input signal 1 (fg = 100 kHz, picture period amplitude = 0.2 Vp_p) to pins 37, 38 and 39.

(10) Apply 5 V from external power supply to pins 50 and 51.

(11) Measure picture period amplitudes v41lc, v42c and v43c on pins 41, 42 and 43 respectively.
(12) Apply 5 V from external power supply to pin 50.

(13) Measure picture period amplitudes v41d, v42d and v43d on pins 41, 42 and 43 respectively.

(14) Determine in decibels v41d amplitude in relation to v41c; v42d amplitude in relation to v42c;
v43d amplitude in relation to v43c: 0410SD1, a420SD1 and a430SD1.

(15) Repeat steps (12) to (14), applying 5 V from external power supply to pin 51, and measure
a410SD2, 0420SD2 and a430SD2.

(16) Repeat steps (12) to (14), applying 5 V from external power supply to pins 50 and 51, and
measure a410SD3, a420SD3 and a430SD3.
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Test Conditions for Deflection

Common Test Conditions for Sync Signal
(Unless otherwise specified, Vcc =9 V/I2 V, Ta = 25°C, BUS data = preset values.)

(Unless otherwise specified, SW3 = A, SW14 = A, SW20 = on, SW22 = open, SW23 = B, SW24a =B,
SW24b = open and SW26 =B.)

Note

Parameter Test Method
No.
HAO01 | Sync input horizontal | (1) Input signal a (as shown in figure below) to TPA. Set sub-address (00) data to 82H.
sync phase

(2) Determine phase difference SqpH from pin 14 (SYNC IN) input waveform and pin 20 (AFC
filter) waveform.

29.36 us

A
Y

Signal a 0.285 V

—>  «—0.593 s

—» <«— SpH

Pin 20 waveform \V v

HAO02 | HD 1/2 input (1) Set sub-address (00) data to 40H.
horizontal sync phase

(2) Input signal b (as shown in figure below) to TP16.

(3) Determine phase difference HD1pH from pin 16 (HD1 IN) input waveform and pin 20 (AFC
filter) waveform.

(4) Input signal b to TP13 and set sub-address (00) data to 41H.

(5) Determine phase difference HDopH as in step (3) above.

31.75 ps

B\
Y

Signal b 15V

—> <2355

—>» <« HD1pH, HD2pH

Pin 20 waveform

—
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Note
No.

Parameter

Test Method

HAO03

Polarity detection
range

(1)
@)
@)

(4)

®)

(6)

Set sub-address (00) data to 40H.
Input signal b (as shown in figure below) to TP16.

Decrease signal b duty from 10% (to shorter negative polarity period) and determine signal b
duty (HDpyTy1) when pin 16 input signal phase no longer locks with that of pin 26 (H-OUT).

Increase signal b duty from 10% (to longer negative polarity period) and determine signal b
duty (HDpyTy2) when pin 24 (FBP IN) phase changes in relation to signal b.

Further increase signal b duty (to longer negative polarity period) and determine signal b duty
(HDpyTY3) when pin 16 input signal phase no longer locks with that of pin 26 (H-OUT).

Decrease signal b duty from 90% (to shorter negative polarity period) and determine signal b
duty (HDpyTy4) when pin 24 (FBP IN) phase changes in relation to signal b.

31.75 pys

A
Y

Signal b 15V

J\"T"

Duty = A/B x 100% (0%~100%)

HAO04

Sync input threshold
amplitude

(1)
)
©)

(4)

®)

(6)

Set sub-address (00) to 82H and TEST mode to 01.
Apply external voltage via 20 kQ to pin 14.

Set external voltage to 0 V and monitor pin 14 pin voltage SYNC_TIP_00.
Also check that pin 28 pin voltage is L.

By increasing external voltage SYNC_OFF_00, monitor pin 14 SYNC IN pin voltage when pin
28 DAC1 pin voltage becomes H.

Determine SYNC input level at SYNC separation level 00 as follows:
Vihsoo = (SYNC_OFF_00 - SYNC_TIP_00) /0.286 x 100
Set SYNC separation level from 01 to 10 to 11, and determine Vinso1, Vins10 and Vins11-
Vihso1 = (SYNC_OFF_01 - SYNC_TIP_01) /0.286 x 100
Vins10 = (SYNC_OFF_10 - SYNC_TIP_10) /0.286 x 100
Vins11 = (SYNC_OFF_11 - SYNC_TIP_11) /0.286 x 100

1H
< > <—0.08H
Pin 14
40 IRE
P Sync Sepa level
(=286 .y Sync Tip level
mVp-p)
Pin 28 ( (
(SYNC output Mode)
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Note
No.

Parameter

Test Method

HAO05

HD 1/2 input
threshold voltage

(1)
@)
@)

(4)
®)

Set sub-address (00) data to 40H.

Input signal b (as shown in figure below) to TP16.

Increase signal b amplitude from 0 Vp_p. When pin 26 (H-OUT) phase locks with that of signal

b, determine signal b amplitude VinHp1-

Input signal b (as shown in figure below) to TP13 and set sub-address (00) data to 41H.

Measure as in step (3) above, and determine signal amplitude VinHp2.

31.75 pys

A

Signal b

VthDH

—> «235ps

HA06

Horizontal picture
phase adjustment
variable range

(1)
@)
@)

(4)

Set sub-address (00) data to 40H.

Input signal b (as shown in figure below) to TP16.

Change sub-address (01) data from 80H to 00H and measure pin 26 (H-OUT) waveform
phase change AHgfT-.

Change sub-address (01) data from 80H to FEH and measure pin 26 (H-OUT) waveform
phase change AHgFT+-

31.75 ps

A

Y

Signal b

Pin 26 waveform

1.5V

—> 235

Data: 00H
—>»  <— AHgfT-
Pin 26 waveform
Data: 80H
—> < AHsFT+
Pin 26 waveform
Data: FEH
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Note

No. Parameter

Test Method

HAQ7 [ Curve correction

(1) Set sub-address (00) data to 40H.

(2) Input signal b (as shown in figure below) to TP16.

(3) Connect external power supply to pin 23 (H CURVE CORRECTION). Apply 1.5V and 3.5V to
pin 23 and measure the output waveform phase change AHgo3 on pin 26 (H-OUT).

31.75 pys

A

Y

Signal b

Pin 26 waveform
(pin 23 voltage: 1.5 V)

Pin 26 waveform
(pin 23 voltage: 3.5 V)

1.5V

5(— 2.35 s

—> <« AHgo3

HAO08 | Clamp pulse phase,
width and level

(1)
@)
@)

(4)
®)
(6)

Set sub-address (00) data to 40H.

Input signal b (as shown in figure below) to TP16.

Determine clamp pulse phase CPgg, width CPpy g and output level CPyg on pin 18 (SCP

OUT) in relation to signal b.

Set sub-address (01) data to 81H. Determine CPg4, CPpy1 and CPy/4 as in step (3) above.

Apply no signal input to TP16.

Determine pin 18 clamp pulse phase CPg», width CPpyy2 and output level CPy in relation to

pin 24.
P 31.75 ps R
Signal b 15V
— 12.35 s
_h %
P
5 EPsont

Pin 18 waveform

CPvor1

Pin 24 waveform

Pin 18 waveform

—> <— CPw0/1

CPs2

CPy2

—> ««— CPw2
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Note

No. Parameter

Test Method

HAO09 | Black peak detection

pulse phase and level

(1)
@)
@)
(4)

®)
(6)
@)

8)

Set sub-address (00) data to 40H.
Set SW24A to open.
Input signal ¢ (as shown in figure below) to pin 24 (FBP IN).

Determine pin 18 (SCP OUT) black peak detection pulse phase HBPgp5; and HBPgqp, in
relation to signal c.

Determine output level HBPgy/g from pin 18 (SCP OUT) output waveform.
Set sub-address (02) data to 90H.

Measure as in steps (4) and (5), and determine phases HBPs15 and HBPg1p, and output level
HBPsyv1.

Change sub-address (00) data to COH and sub-address (02) data to 80H, and determine
phases HBPs455 and HBPg45p, and output level HBPsy45.

> 31.5us -
i 413 s
—> «—
1 — 2V
Signal ¢
! , oV
HBPsoais1aisdsa,, |, i HBPSob/s1b/s4sb
Pin 18 waveform |
A
HBPsvo/sv1/svas
Y

HA10 | FBP threshold

(1)
@)
@)

Set sub-address (00) data to 40H.
Input signal b (as shown in figure below) to TP16.

Increase amplitude of FBP signal input to pin 24 (FBP IN) from 0 Vp_p. When signal b and pin
26 (H-OUT) phases are locked, measure pin 24 input amplitude (VinFBp).

31.75 ps

A
Y

1.5V

—> 235
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Note Parameter Test Method
No.
HBO1 | H-OUT pulse duty (1) No signal input.

@)

©)

Measure T1 and T2 (as shown in figure below) from pin 26 (H-OUT) output waveform when
sub-address (00) data is 80H and AOH. Determine duties THgpa and THggg using the
following formula:

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

Set sub-address (00) data to 81H, A1H, 82H and A2H, measure as in step (2) above, and
determine duties THp1a, THo1B, TH10a and TH1gg.

T1 T2

A
i 4

A

}

Pin 26 waveform

HBO2 | Horizontal (1) Set SW20 to open.
free-running ) ) )
frequency (2) Set sub-address (00) data to 00H and measure horizontal free-running frequency FOO from pin
26 (H-OUT) output waveform.
(3) Set sub-address (00) data to 40H, 80H and COH, measure as in step (2) above, horizontal
free-running frequencies FO1, F10 and F11.
HBO3 | Horizontal oscillation | (1) Set sub-address (00) data to O0H.
frequency variable . ) .
range (2) Connect 10-kQ resistor between pin 20 and V. Measure horizontal frequency FOOpN from
pin 26 (H-OUT) output waveform.
(3) Connect 68-kQ resistor between pin 20 and GND. Measure horizontal frequency FOOpmax from
pin 26 (H-OUT) output waveform.
(4) Set sub-address (00) data to 40H, 80H and COH, and measure as in steps (2) and (3) above,
horizontal frequencies FO1p N, FOTpmax, F10MmiN, F10max, F11min and F11pax.
HBO04 | Horizontal oscillation | (1) Set SW20 to open.
control sensitivity
(2) Connect external power supply to TP20. Set sub-address (00) data to O0H.
Apply Vog +0.05 V and Voo - 0.05 V (see HB01) to TP20, and measure frequencies FA and
FB from pin 26 (H-OUT) output waveform. Calculate frequency change rate (BH00) using the
following formula.
(3) Set sub-address (00) data to 40H, 80H and COH, measure as in step (2) above, and calculate
frequency change rates BHO1, BH10 and BH11.
HBO5 | H-OUT output voltage | (1) Set SW20 to open.

)

Measure high (V15p) and low (V15|) voltages of pin 26 (H-OUT) output waveform.
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l\’l\loote Parameter Test Method

V01 [ VP output pulse width | (1) Input signal d (as shown in figure below) to TP16 and signal e (as shown in figure below) to

. . pin 24 (FBP IN).
Vertical free-running
(maximum pull-in (2) Measure VP output pulse width (VPyy) from TP27 output waveform.
range) (3) Measure VP pull-in range (VPyg) from TP27 output waveform.

(4) Set sub-address (03) data to 01H, 02H, 03H, 04H, 05H and 06H and measure, as in step (4)
above, pull-in ranges VPt1, VPt2, VPt3, VP4, VPt5 and VP16.

I 1 235ps
_H %
3 29.63 pis
Signal d
(TP16 input signal) 4V
5.6 us
_’ (—
Signale [ [ 1 oV
(pin 24 input waveform)
————— GND
Pin 24
mputwaverorm | | | [ L[ [ LT
TP27 waveform 7777 | I
€«—— VPW —>
< VPt >
V02 | Minimum vertical (1) This is same as step (1) for VO1.

ull-in range
P 9 (2) Input signal f (as shown in figure below) to TP15.

(3) Increase signal f cycle from 30H. Measure cycle (TypyLL) when phase locks with that of
TP27.

Signal f (TP15 —_— - -

input waveform) | I

«—3H—>

TvpulL ————————>

Pin 24
inputwaveformllllllll ||||||||

TP27 waveformT I _______ I
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Note
No.

V03 | Vertical black peak (1) This is same as step (1) for VO1.
detection pulse

Parameter Test Method

(2) Input signal f (as shown in figure below) to TP15.
(3) Measure phase differences VBPPge and VBPPgs from TP18 output waveform.

(4) Set sub-address (03) data to 01H, 02H, 03H, 04H, 05H and 06H, and measure as in step (3)
above, phase differences VBPP4g, VBPP4g, VBPP2g, VBPP2s, VBPP3E, VBPP3s, VBPP4E,
VBPP4s, VBPPsg, VBPPss, VBPPgE and VBPPgs.

Signal f (TP15 — ] —— e e — -
input waveform) l
€<—3H—> i
< 262.5H~1125H >
Pin 24
input waveform | | | | | | | | | | | | _______ | | | | | |
< VBPPg >
<«— VBPPg —>

TP18 waveform J

V04 | Vertical blanking stop | (1) This is same as step (1) for VO1.

h
phase (2) Input signal f (as shown in figure below) to TP15.

(3) Set sub-address (03) data to 00H and FOH, and measure blanking stop phases VBLKyN and
VBLKMmax from pin 43 output waveform.

Signal f(TP15 —™ = [ ~~------- -
input waveform) |

«—3H—>

1125H

nput HENEEEEE L]
input waveform
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(1) Video signal
63.5 ps
Frequency fg sine wave
(2) Inputsignal 1
A
(3) Inputsignal 2 Amplitude A
Frequency fg sine wave
(4) Inputsignal 3
Figure T-1 Test Signals for Text/Color Difference Signal 2
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> 63.5 s
20 ps ¥ 20 ps .. .. 20ps
20 ns —> D — —> «<—— 20 ns
(1) Inputsignal 4
50%
@ tpr—> [|[€«— —> [—tpF
0%
10%
50%
90% \
100%
<> TR < TF
3) tPR—> |€— —> |« tpF
0%
10%
50%
90%
100%
‘TR’ ‘TF >

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

+B O

»_lf,—WH CRT ;»_lf,—WH CRT
[

Ik IN

CLAMP [¢—{25)———— DI
>
l 1 Vpp Q-W < 0~3.0V (DC) giﬁl E%
1
o
N
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Package Dimensions

SDIP56-P-600-1.78

Unit : mm

56 29
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' al &
__ My <, o
z ry (_a
= A O
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o
+ +
1.1977YP | | | 1.0£0.1 i 0.46+0.1 m
1.778

Weight: 5.55 g (typ.)
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RESTRICTIONS ON PRODUCT USE

000707EBA

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

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