TOSHIBA TA1316AN

Toshiba Bipolar Linear Integrated Circuit Silicon Monolithic

TA1316AN

YCbCr/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, PALL100 Hz and
NTSC120 Hz formats.

TA1316AN provides I2C bus interface, so various functions and v

controls are adjustable via the bus.

Features

Luminance Block
e Black stretch, DC restoration

¢ Dynamic y correction

e SRT (LTD

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

e White pulse limit (white letter improvement)

e Hi-bright color

e Color detail enhancer (CDE)

e VSM output

Color Difference Block

¢ Flesh color correction

e Dynamic Y/C correction
e Color SRT (CTID)

e Colory

)]
v

SDIP56-P-600-1.78

Weight: 5.55 g (typ.)

Text Block

e OSD blending SW

e ACB (only black level)

e 2 analog RGB inputs

Deflection Block

e Horizontal synchronization/deflection
(15.75 kHz, 31.5 kHz, 33.75 kHz, 45 kHz)

e Vertical synchronization/deflection
(5251/P, 6251/P, 750P, 11251/P, PAL 100 Hz,
NTSC 120 Hz)

e 2- and 3-level sync. separation circuit

e Accept both positive and negative HD/VD input
e Mask for copy-guard signal

e Vertical blanking

e  White peak blue correction

000707EBA1

* TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general
can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the
buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire system, and
to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or
damage to property.

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the
most recent TOSHIBA products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling
Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

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

* The products described in this document are subject to the foreign exchange and foreign trade laws.

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

» The information contained herein is subject to change without notice.
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TOSHIBA TA1316AN

Block Diagram
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TOSHIBA TA1316AN
Pin Assighment
DARK AREA DET FILTER 1 ~ 56 APL FILTER
BPHFILTER 2 55 Y/CVce
Y1IN 3 54 VSMOUT
Cp1/Pp1 IN 4 53 ABCLIN
CrlPIN 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)
Cp2/Pp2 IN 9 48 RS/H
CralPr2 IN 10 47 GSH
COLOR LIMITER 11 46 B S/H
VD2IN 12 45 IkIN
HD2 IN 13 44 RGB GND
SYNCIN 14 TA1316AN 43 ROUT
VD1IN 15 42 GouT
HD1IN 16 41 BOUT
SCPIN 17 40 RGBVcc
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
FBP IN 24 33 ANALOGBIN
DEF/DAC GND 25 32 PLGND
H-OUT 26 31 SDA
VP OUT 27 30 SCL
DAC1 (SYNC OUT) 28 29 L Vpp
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TOSHIBA TA1316AN

Pin Functions

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal

' ? &

Connect filter for detecting x
DARK AREA DET black area.
T |FILTER is pi pe
Voltage value of this pin @

controls dynamic v circuit gain.

»t
50 kQ

Connect filter for detecting

black peak.
DC

2 |[BPHFILTER
Voltage value of this pin

controls black stretch gain.
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
1 Vp-p (including sync) at 100% color bar
&)
Inputs Y1 signal via clamp @
capacitor.
3 |Y1IN 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/Ppq
amplitude: 700 mVp_p at 100%
color bar.
®
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TOSHIBA

TA1316AN

Pin

No. Pin Name

Function

Interface Circuit

Input Signal/Output Signal

5 |Cr/Pr IN

Inputs Cy1/P¢q signal via clamp
capacitor.

Recommended input
amplitude: 700 mVp_p at 100%
color bar.

&

100 mVp_p at 100% color bar for Cr1/Prq

6 |[Y/CGND

GND pin for Y/C block.

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.

A,

112 kQ

0~1.3 V: YCbCr — YUV
1.7~5V: YPbPr — YUV
Open: BUS control
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
1 Vp-p (including sync) at 100% color bar
&
8
Inputs Y2 signal via clamp O
capacitor.
8 |Y2IN Recommended input or
amplitude: 1 Vp.p  (including
sync) at 100% color bar.
®
&
Inputs Cp2/Pp2 signal via
clamp capacitor. @
9 | Cb2/Pb2 IN Recommended input 700 mVp.p at 100% color bar for Cp2/Pp2
amplitude: 700 mVp_p at 100%
color bar.
®
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TOSHIBA

TA1316AN

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
&
Inputs Cyo/Py2 signal via clamp
capacitor. @
10 [Cro/Pr2 IN Recommended input 700 mVp.p at 100% color bar for Cro/Pr2
amplitude: 700 mVp_p at 100%
color bar. 5kQ J
®
&)
<
N~
Connect filter for detecting
11 [COLOR LIMITER color limit. C 5 kQ DC
®
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TOSHIBA TA1316AN

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ Threshold:
0.75V
x
Inputs vertical sync signal I‘J
VD2. Signal input can have 1 kQ
12 |VD2IN both positive and negative @ or
polarity.
x Xz
Q7 Threshold: |
0.75V
@ Threshold:
0.75V
x
Inputs horizontal sync signal
HD2. Signal input can have 1 kQ
13 |HD2IN both positive and negative @ or
polarity.
]
Yy <
85’ Threshold:
0.75V
—
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TOSHIBA

TA1316AN

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
White 100%: 1 Vpp
®
Inputs sync signal via clamp
14 |SYNCIN capacitor. or
®
@ Threshold:
0.75V
Inputs vertical sync signal I‘J
VD1. Signal input can have 1 kQ
15 |VDTIN both positive and negative @ or
polarity.
S
_z::
ey Threshold:
° @ 0.75V

2000-07-20
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TOSHIBA TA1316AN

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ Threshold:
0.75V T
x
Inputs horizontal sync signal
HD1. Input signal can have 1kQ
16 |HD1IN both positive and negative @ j‘ or
polarity.
x xz
7 Threshold:
0.75V
. @)
®
Inputs SCP from up converter.
1.7 V~3.3 V:BPP
17 |SCP IN Input signals are clamp pulse >
(CP) and black peak detection 3.7V~9V: CP
stop pulse (BPP).
®
5;8
2 CP:5.0V
Outputs SCP.
18 |scp out Output signals are clamp pulse T BPP:25V
(CP) and black peak detection x
stop pulse (BPP). ov
@ 200 Q c
ix
x 20
N
@)
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
V¢ pin for DEF/DAC block.
To ascertain the correct
19 |DEF/DAC Vce voltage for V¢, please refer to - -
the table entitled Maximum
Ratings.
®
20 | AFC FILTER Connect filter for detecting DC

AFC.

y 3
300Q o T

30 kQ
'
2

21 |HVCO

Connect ceramic oscillator for
horizontal oscillation.

Use Murata CSB503F30
oscillator.

»}
2 kQ
1 kQ
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TOSHIBA TA1316AN

Pin

No Pin Name Function Interface Circuit Input Signal/Output Signal
S
X
At BUS control (horizontal frequency):
Horizontal frequency select E + ougpouz;/ g I;%gEHvza;l.uSC 9V
pin. 2] _ o . ):
Selects horizontal frequency +* j ?(1) Eg;%k::ﬁ)z) Bg g x
according to voltage value - ’ L
HORIZONTAL input to this pin. @ _1kQ S D 7.5V 11 (45kHz): DCOV
22 |FREQUENCY ) ) o3 At pin 22 control, horizontal frequency
SW When selecting horizontal 30 kQ © and input voltage value
frequency by BUS control, + A a 45V
leave pin open. Control by pin X< 0~1.0V: 45 kHz
has priority over control by L a7 2 0;4 O'V' 33.75 kHz
1l's .0~4.0V: .
BUS. S . J 50~7.0V: 315 kHz
8.0~9.0 V: 15.75 kHz
i L gl
= b ‘Lg"

A
W\~

50 kQ

Corrects curve at high-tension x 103
fluctuation.
Input AC component of 1 kQ %
o3 |HCURVE high-tension fluctuation. @ DC
CORRECTION
When pin is not used, connect
0.01 uF capacitor between pin x gl 6.5V
and GND. oS
N

130 kQ
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horizontal AFC.

v

\ BLK threshold: 1.5 V

TOSHIBA TA1316AN
Eion Pin Name Function Interface Circuit Input Signal/Output Signal
! 19

> max: 9V

(L{I)_ —

N
24 |FBP IN Input FBP and H-BLK for ry | T/ H-AFC threshold: 3.0 V

_

@ 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.

®
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TOSHIBA

TA1316AN

Pin

No. Pin Name

Function

Interface Circuit

Input Signal/Output Signal

27 |VP OUT

Outputs vertical pulse.

When a current of 500 pA or
more is applied to the pin,
external blanking is carried out
by ORIing this signal with the
internal blanking signal.

Y
200 Q

200 pA

®

5V

DAC1

28 | (syNC ouT)

Outputs 1-bit DAC or
composite SYNC signal after
sync separation.

Open-collector output

(The output level for this pin
cannot be guaranteed since
leakage from internal signals
may occur.)

DC or SYNC OUT

gL

29 |1’L Vpp

Vpp pin for I°L block.
Connect 2 V (typ.).
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TOSHIBA TA1316AN
Eion Pin Name Function Interface Circuit Input Signal/Output Signal
@
30 [SCL SCL pin for 1°C BUS. —
31 [SDA SDA pin for 1°C BUS. —
2 . 2
32 |I"L GND GND pin for I"L block. - —
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TOSHIBA TA1316AN
Eion Pin Name Function Interface Circuit Input Signal/Output Signal

33 |ANALOGB IN

34 |ANALOG GIN

35 |ANALOG RN

Inputs analog R/G/B signal via
clamp capacitor.

Recommended input
amplitude: 0.7 Vp.p (no sync)
at 100% white

100 IRE: 0.7 Vpp

DAC2

36 | (ACB pulse)

Outputs 1-bit DAC or ACB
pulse

Open-collector output

500 Q

DC or ACB pulse

gL
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
37 [|ANALOG OSD B IN

Inputs analog OSD signal via

clamp capacitor.
38 [ANALOG OSD G IN Recommended input 100 IRE: 0.7 Vpp

amplitude: 0.7 Vp.p (no sync)

at 100% white
39 [ANALOG OSDRIN

@

V¢ pin for text/RGB block.

To ascertain the correct
40 |RGBVce voltage for Vg, please refer to - -

the table entitled Maximum

Ratings.

’ @
G
o

41 |BOUT = 100 IRE: 2.3 Vpp

Outputs R/G/B signal. 1 J Conditions:

200 Q

42 |GouT Recommended output 42 O —\Wy UNI-COLOR = max

amplitude: 100 IRE = 2.3 Vp.p 43 SUB-CONT = Cent
43 [ROUT P Y IN=0.7 Vpp

~
o
44 |RGB GND GND pin for text/RGB block. — —
2000-07-20 18/113



TOSHIBA

TA1316AN

Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
@ R G B
Inputs the feedback signal 2 o -
from CRT. (BLK level should or RGB V¢¢
a5 1IN be0OVto3V.) 1kQ
K .—1
When ACB is not used, @
connect this pin to the RGB
V¢ pin. 1
46 |B S/H
Sample-and-hold (S/H) pin.
47 |G S/H In ACB mode connect a 2.2-uF DC
capacitor. In CUTOFF mode
connect a 0.01-uF capacitor.
48 |RS/H

2000-07-20
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Eg] 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

(analog RGB)

input to this pin.

When analog RGB is selected,
mutes VSM output.

0.9~5 V: Analog RGB, VSM mute

50 [Ys2
(analog OSD)

51 [Ys1
(analog OSD)

Switches between internal
RGB and OSD input signals.

Voltage applied to Yg1 and
Ys2 adjusts blend ratio of
internal RGB and OSD signals.

When Yg1 or Yg2 is High,
mutes VSM output.

Blend ratio
Ys2|Ys1||nt RGB:
0OSD RGB
L L 10:0
H L 73
L H 5:5
H H 0:10

50
51

L

O

300 Q

0~0.5V: Internal
0.9~2.1 V:VSM mute
2.4~5V: OSD, VSM mute
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
@)
x
0~0.5V: Internal
Fast half-tone switch for @ SQVQA'Q IAJ
internal RGB signal. a 0.9~2.1 V: Half-tone
52 [Ym/P-MUTE/BLK 22
Also performs image mute or x %5' 2.4~5.8 V: P-mute
blanking.
"9 [ 6.2~9V: Blanking
G
X<
oy
45 @
>
ABL and ACL input pin. ToT ¢ NR2 3K <
©
53 |ABCL IN Can set gain and start point for DC
ABL and dynamic ABL by BUS @
control. *—
x
Gla
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Eg] Pin Name Function Interface Circuit Input Signal/Output Signal
Outputs Y signal for VSM
which passes through HPF
circuit (primary differential
54 [VSM OUT circuit). o
Mutes output signal using pins
49, 50 and 51.
Ve pin for Y/C block.
55 | VIC Vee To ascertain the correct . .

voltage for Vg, please refer to
the table entitled Maximum
Ratings.

56 |APL FILTER

Connect filter for correcting DC
restoration.

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

®
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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 | DAct DAC2 SYNC INPUT-SW | 1000 | 0000
01 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 | 0000
04 COMPRESSION-BLK PHASE-1 | COMPRESSION-BLK PHASE-2 1000 ! 0000
05 | P-mMODE1 | UNI-COLOR 1000 ! 0000
06 BRIGHTNESS 1000 1 0000
07 | osp-Act | COLOR 1000 | 0000
08 TINT RGB-ACL | 1000 ! 0000
09 PICTURE SHARPNESS YNR | 1000 ! 0000
0A RGB BRIGHTNESS DCRR-SW | 1000 1 0000
0B HI BRT RGB CONTRAST 1000 | 0000
oc SUB CONTRAST | wes | vuvINPUTMODE | 1000 | 0000
0D DRIVE GAIN1 DR-R | 1000 ' 0000
0E DRIVE GAIN2 DR-B/G | 1000 | 0000
OF R CUT OFF 1000 | 0000
10 G CUT OFF 1000 ! 0000
11 B CUT OFF 1000 1 0000
12 R-Y/B-Y GAIN R-Y/B-Y PHASE 1000 | 0000
13 G-Y/B-Y GAIN G-Y/B-Y PHASE 1000 | 0000
14 COLOR SRT GAIN |  csrRTRREQ | COLORYy cLT | 1000 ! 0000
15 CD.E. | viceancomPt | vic GAIN comP2 FRESH-COLOR | 1000 i 0000
16 VSM PHASE VSM GAIN APACON PEAK FREQ | 1000 | 0000
17 DC REST POINT DC REST RATE DCRESTLIMIT | 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 1 0000
1A DYNAMIC ABL POINT DYNAMIC ABL GAIN P-MODE2 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 | v/C-DL1 APACON WPL 1000 | 0000
1E Y DETAIL CONTROL WP BLUE POINT 1000 | 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
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TOSHIBA TA1316AN

Bus Control Functions

Write Mode
Parameter Explanation Preset
Selects horizontal oscillation frequency.
H-FREQUENCY 00: 15.75 kHz, 01:31.5kHz, 10:33.75kHz, 11:45kHz 33.75 kHz

Control by pin 22 has priority over BUS control.

Switches horizontal output duty.
H-DUTY 41%
0:41%, 1:47%

Switches YUV input.
YUV-SW INPUT-1
0: INPUT-1 (Y1/Cp1/Crq), 1: INPUT-2 (Y2/Cp2/Cr2)

Switches DAC control output.
0: Open (high), 1: On (low)

DAC 1 Open

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

When TEST = 01, outputs H/C-SYNC from pin 28.

Switches DAC control output.
0: On (low), 1: Open (high

DAC 2 (low) (high) On

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

When TEST = 01, outputs ACB reference pulse from pin 36.

Selects sync input.

00: Selects HD1/VD1 input.
SYNC INPUT-SW HD/VD1
01: Selects HD2/VD2 input.

10/11: Selects SYNC input.

HORIZONTAL Adjusts horizontal picture phase. Cent
enter
POSITION 0000000 (~10%)~1111111 (+10%)
Switches clamp pulse phase.
0: 0.8-us (2.7%) width with 1-us (3.4%) delay from HD stop phase
. _ [ ; i . 0,
CLP-PHS 1: 0.8-us (2.7%) width with 0.5-ps (1.7%) delay from HD stop phase 1-us delay

While quiescent, 0.8-us (2.7%) width with 1-us (3.4%) delay from FBP start
phase

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

Sets ACB mode. Selects reference level for convergence.
ACB MODE 00: ACB off (cutoff BUS control), 01: ACB on (5 IRE), ACB on (10 IRE)
10: ACB on (10 IRE), 11: ACB on (20 IRE)

Switches SCP (sandcastle pulse) mode.
SCP-SW 0: Internal mode, 1: External input mode Inside IC
Also switches SCP-OUT (pin 18).

Switches horizontal black peak detection pulse phase.
HBP-PHS 6% width
0: £6% of FBP, 1: £3% of FBP

Selects SYNC separation level.
SYNC SEP-LEVEL 30%
00: 30%, 01:40%, 10:50%, 11:60%

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

TEST When TEST = 01, outputs H-SYNC from pin 28 and ACB reference pulse from pin 00
36.

Do not use TEST = 10/11 because this is used for IC Shipment Test mode.
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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
} Selects picture mode. Selects between picture mute, half-tone, blue background, | 5_
P-MODE1/2 and Y mute (Table 3). P-MUTE 1
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.

0000000 (-5dB) ~1111111 (+3dB)

DCRR-SW 100% or more
0: 100% or more, 1: 100% or less
Turns high bright color on/off.
HI BRT On
0: Off, 1:0n
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.
YUV INPUT MODE 00: Y/Cb/Cr, 01:Y/Pb/Pr, 10: Through, 11:Y/U/V (TA1270) Y/Cb/Cr
Control by pin takes priority.
Adjusts drive gain 1 and drive gain 2.
DRIVE GAIN1/2 Center
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Parameter Explanation Preset
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 (2.9 V) Center
2)SENS-IN when ACB on
00000000 (0.5 Vp-p) ~11111111 (1.5 Vpp.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.
COLOR Y Off
00: Off, 01:0.23 Vp.p, 10:0.37 Vp.p, 11:0.52Vpp
Switches color limiter level.
CLT 1.65 Vpp
0:1.65Vpp, 1:2Vp,
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%
Adjusts black stretch point 1.
BLACK STRETCH POINT 40 IRE
000: OFF, 001 (22 IRE) ~111 (56 IRE)
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Parameter Explanation Preset

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, 1:0IRE

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:Bonly

Switches dynamic Y vy 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.
000 (Off) ~ Off

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

DYNCy GAIN VS DARK
AREA

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 -5IRE
00: 5IRE, 01:0IRE, 10:-5IRE, 11:-10IRE

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

Adjusts Y/C phase: Y phase is adjusted. (Y/CDL1 are the two least significant
Y/C DL1/2 bits.) -10 ns

00: -10ns, 01:-5ns, 10:0ns, 11:45ns
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.
Y DETAIL CONTROL 00000 (min (trap) ) ~11111 (max (+6dB) ) Center
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 . - .
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.BLKP.)
100 48~613H 500H 20 H 525P/60 Hz (31.5 kHz)
+
_ 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 (31.5 kHz)
11 VP-OUT HI — —

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
ot 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

Can mute picture or half-tone main signal using Y pin.
0 0 0 NORMAL 1 Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.
Analog RGB-IN > P-Mute

Mutes main signal Y in whole picture using BUS.
0 0 1 Y-MUTE Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.
Analog RGB-IN > P-Mute

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

0 1 0 Ym 1 Can insert analog RGB-IN using Ys3.

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

Blue-backs main signal using BUS.

Can insert P-Mute using Y pin.

Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.
Analog RGB-IN > P-Mute

Mutes main signal in whole picture using BUS.
1 0 0 P-MUTE 1 Can insert analog RGB-IN using Ys3; OSD-IN using Ys1/Ys2.
Analog RGB-IN > P-Mute

1 0 1 Ym2 Cannot be used.
1 1 0 P-MUTE 2 Cannot be used.
1 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 0E-DO Reference Axis Drive Gain1 Drive Gain2
0 0 R G B
0 1 R G B
1 0 G R B
1 1 B G R
Read 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.
KN 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 A1 A0 WIR

1 0 0 0 1 0 0 0/1

Start and Stop Condition

Start condition Stop condition

Bit Transfer

SDA / X \

SCL

T\ Change of SDA allowed

SDA stable

Acknowledge

————————

SDA by transmitter _\_CX: X /Bt 9: High-impedance
SDA by receiver ——————— ————=

Bit 9 only: Low-impedance
SCL from master _\—/T\— M

1S

Clock pulse for acknowledge
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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 | Slave address | A| Transmit data 1 | | 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 I2C components conveys a license under the Philips I2C Patent Rights to use these
components in an I2C system, provided that the system conforms to the I2C Standard Specification as defined by
Philips.
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TOSHIBA TA1316AN
Maximum Ratings (Ta = 25°C)
Characteristics Symbol € il Unit
PCB A PCB B PCBC
Power supply voltage Vcemax 12 12 12 \%
Input pin signal voltage ejinmax 9 9 9 Vo-p
Power dissipation Pp (Note1) 2551 2717 3378 mw
Power dissipation reduction rate 1/6ja 204 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
EZ‘POI\:]vser1 Z?Z%I?IS\gc;ltage typ. 8.8 9.0 9.0 \Y
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 (0.3 V)
Because the IC’s thermal capacity margin is narrow, when designing a set, incorporate heat discharge
features into the design. Note that the power dissipation varies widely depending on the board mounting

conditions.

Power dissipation Pp (mW)

3378

2717

2551

2297

1848

N

1735

0

Printed
circuit
board A

Printed circuit board B

Printed circuit board C

0

25 65

Ambient temperature Ta

(°C)

150

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 (I2L Vpp), then to pin 19 (EDF/DAC V¢c), and finally to pin 40/pin 55 (RGB Vcc/YC Vie). Itis
recommended that power be supplied to pin 29 from the 9-V power supply to pin 19 via a zener diode.
If power is not supplied to all the power pins or if power is not supplied in the above sequence, the IC may
not function properly.

\% DEF Vce

\ 4

H-out output 5.2 V (typ.)

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

Logic operation 1.5V (typ.) f--- /

Figure 2 Timing from immediately after power-on to time
at which H-out is output (at Ta = 25°C)

\ 4

t
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Recommended Operating Conditions

Characteristics

Description

Min Typ. Max Unit

Supply voltage (Vcc)

Board A (Note1)
Pins 19, 40 and 55

8.5 8.8 9.1

Boards B and C (Note1)

8.7 9.0 9.3 \Y

Pin 29 1.8 2.0 2.2
Y input level P_ins 3 and 8: 100% color bar, including sync (picture| 10 o

signal: 0.7 Vp.p) Vpep
Color difference signal input level Pins 4, 5, 9 and 10: 100% color bar, no sync — 0.7 —

Matrix switching voltage

Pin7

2.0 3.0 5.0 \

HD/VD input level

Pins 12, 13, 15 and 16

2.0 5.0 9.0

V-
SYNC input level Pin 14: 100% color bar, including sync 0.9 1.0 1.1 P
CP 4.7 5.0 9.0
SCP input level Pin 17
BPP 22 25 2.8
15.75 kHz 8.0 9.0 9.0
; tohi 31.5kHz 5.0 6.0 7.0
\I;|c§)|tr;zogtal frequency switching Pin 22 v
9 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 — 9.0 15.0 A
m
DAC input current Pins 28 and 36 — 0.3 1.0
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% — 0.7 — v
Analog OSD input level Pins 37, 38 and 39: White 100% — o7 | = PP
Y s3 switching voltage Pin 49 1.5 5.0 9.0
; 0OSsD 2.7 5.0 9.0
Yg1/2 switching voltage Fgs ot end
VSM MUTE 1.2 1.5 1.8 v
BLK 6.7 9.0 9.0
Ym switching voltage Pin 52 P-MUTE 2.5 3.2 5.0
HALF TONE 1.2 1.5 1.8

Note1:

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 CT“‘?CSJH Min | Typ. | Max | Unit
DEF/DAC Ve loc — | 210 | 242 | 269
RGB Vce Iccz — 553 | 63.6 | 70.8
I°L Vpp locs — | 210 | 241 | 268 ™A
Y/CV¢ce Icca — 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-recsl}it Min Typ. Max Unit
2 BPH FILTER Vs — 5.5 5.8 6.1
3 Y1IN V3 — 4.7 5.0 53
4 Cb/Pb1 IN Vg4 — 4.7 5.0 5.3
5 Cr/Pr1 IN Vs — 4.7 5.0 53
7 MATRIX SW V7 — 2.0 3.0 4.0
8 Y2 IN Vg — 4.7 5.0 53
9 Cb/Pb2 IN Vg — 4.7 5.0 5.3
10 Cr/Pr2 IN V10 — 4.7 5.0 53
11 COLOR LIMITER V11 — 6.65 6.9 7.15
12 VD2 IN Vq2 — 0 0 0.3
13 HD2 IN V13 — 0 0 0.3
14 SYNC IN V14 — 1.6 2.0 24
15 VD1 IN V15 — 0.3
16 HD1 IN V1e — 0 0 0.3
17 SCP IN V47 — 3.9 4.4 4.9
20 AFC FILTER Voo — 5.8 6.5 7.2
21 HVCO V21 — 5.0 5.3 5.6 y
23 H CURVE CORRECTION Vo3 — 22 25 2.8
33 ANALOG B IN V33 — 3.65 3.95 | 425
34 ANALOG G IN V34 — 3.65 3.95 | 4.25
35 ANALOG R IN V35 — 3.65 3.95 | 425
37 ANALOG OSD B IN V37 — 3.65 3.95 | 4.25
38 ANALOG OSD G IN V3g — 3.65 3.95 | 425
39 ANALOG OSD RIN V3g — 3.65 3.95 | 4.25
46 B S/H Va6 — 3.5 4.0 4.5
47 G SH Va7 — 3.5 4.0 4.5
48 R S/H Va8 — 3.5 4.0 4.5
49 Ys3 Va9 — 0.0 0.1 0.2
50 Ys2 V50 — 0.0 0.1 0.2
51 Ys1 V51 — 0.0 0.1 0.2
52 Ym V52 — 0.0 0.1 0.2
53 ABCL IN V53 — 5.85 6.1 6.35
54 VSM OUT Vsa — 4.2 4.4 4.6
56 APL FILTER Vsg — 4.8 5.0 52
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Luminance Block

Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
Y input dynamic range Dry — — 0.7 1.0 1.5 Vp-p
VB — -15 -5 5
Black detection level shift (Note P0O1) mV
VB3 — 35 45 55
Black stretch amplifier maximum gain Ggs — (Note P02)| 2.5 3.0 3.5 dB
PBsT1 — 31 34 37
Black stretch start point 1 (Note P03) IRE
PBsT2 — 50 53 56
PBs1 — 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 P05)| 80 100 120 mV
DV100 — 190 220 250
SDAMIN — — | 0.005 | 0.02
Dynamic ABL sensitivity (Note P06) VIV
SDAMAX — 029 | 032 | 035
Black level correction BLC — (Note PO7)| 7.0 8.5 10 IRE
Pbcproo — 17 20 23
Pbepa — 0.5 15 2.5
Dynamic Y vy correction point (Note P08) IRE
PbcprB — 2 3.5 5
Pbcrc — 3 5 7
Dynamic Y y gain Gpec — (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 1.1 1.2
DC restoration gain ADT135 — (Note P11)| 1.2 1.35 1.5 times
ADTg5 — 0.55 0.7 0.85
VbTo — -5 0 5
DC restoration start point (Note P12) %
VpT1 — 47 51 55
PpTL11 — 54 57 61
PpTL10 — 67 71 75
DC restoration limit point (Note P13) %
PpTLO1 — 74 78 82
PbTLO00 — 74 78 82
FapPoo — 12.2 13.5 14.9
FAPo1 — 8.5 9.5 10.5
Sharpness control peak frequency — MHz
Fap10 — 6.5 7.3 8.1
FaP11 — 4.2 47 5.2
GmAX00 — 13 16 18
GMINOO — -15 -8 —4
GMAX01 — 14 17 19
GMINO1 — -20 -14 -7
Sharpness control range (Note P14) dB
GMmAX10 — 14 17 19
GMIN10 — -25 -16 -7
Gmax11 — 14 18 20
GMIN11 — -30 | -20 -8
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Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
GCENOO — 7.5 10 12,5
Sheprcss ool certer e (ote P15) | ——————— @B
GCcEN10 — 8 11 13
GCEN11 — 9 12 14
GYNRTO00 — -15 -8 -4
GYNRF00 — -3 -1 1
GYNRTO1 — -20 | -12 -8
YNR characteristic Svwrrot | — (Note P16) I ! dB
GYNRT10 — -20 | -13 -8
GYNRF10 — -2 -0.5 15
GYNRT11 — -25 | -12 -8
GYNRF11 — -2 0 2
TsrT00 — 0.05 0.4 0.7
ﬁgﬂ’irol of SRT response to 2T pulse :SRTM — (Note P17) 0.5 1 2 dB
SRT10 — 1.5 2 4
TsrT11 — 35 5 7
VSM peak frequency Fvsm — — 15 19 22.8 MHz
Gvooo — — -39 -35
Gvoo1 — 2 3 4
Gvo1o — 5.5 6.5 75
VSM gain Gvort — (Note P18) °5 | T L
Gv100 — 125 | 13.8 15
Gv101 — 14.5 16 17.5
Gv110 — 15.5 16.8 18.5
Gv111 — 175 | 186 | 195
VsRr49 — 0.62 0.72 0.85
Threshold voltage of VSM muting VsR50 — | Pins 49, 50 and 51 0.62 0.72 0.85 \Y
VSRS51 — 062 | 0.72 | 0.85
Tvmaoa — 0 30 100
TvmaoB — 0 30 100
Response time for VSM muting Tvis0a _ (Note P19) 0 %0 1% ns
TvmsoB — 0 30 100
Tyms1A — 0 30 100
Tvms1B — 0 30 100
VSM limit Y — (Note P20) 008 | 9% 1 97 Vp-p
ViD — 055 | 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
Transfer distortion correction CamN — (Note P23) ! 2 35 dB
GamAX — 0.3 1.0 1.7
GBMA X — -30 [ -15 | -1.0
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Characteristics Symbol C-Ii-fchit Test Condition Min Typ. Max Unit
GcDEOO — 5.5 6.8 8
G — 5.5 6.8 8
Color detail enhancer CDEO! (Note P24) dB
GcbE10 — 5.5 6.8 8
GcDE11 — 5.5 6.8 8
Fypoo — 4.4 55 6.6
) Fypo1 — 29 3.7 4.5
Y detail frequency — MHz
Fyp1o — 11.6 14.5 17.4
Fybp11 — 8 10 12
GYDMAX00 — 6 9 12
GYDMAX01 — 7 10 13
GYDMAX10 — 2.5 55 85
GYDMAX11 — 3 6 9
GYDCENOO 3.5 6.5 9.5
GYDCENO1 4 7 10
Y detail control range (Note P25) dB
GYDCEN10 -2 0.8 2
GYDCEN11 -1 1 2
GybMmINOO — 0 1.5 3
GyDMINO1 — 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-fchit Test Condition Min Typ. Max Unit
Color difference signal input dynamic DeB — o 0.7 0.9 1 v
range DRrR — 07 | 09 1 PP
TRMAX — 25 29 33
Color difference signal tint control TRMIN _ o -37 -33 -29 o
characteristic TBMAX N 27 31 35
TBMIN — -36 -32 -28
Matrix fast SW threshold voltage VMmsw — |Pin7 0.65 0.72 0.8 \%
FBoo — 3.6 4.5 5.4
FBo1 — 46 5.8 7.0
FB10 — 6.8 85 | 10.2
Color SRT peak frequency — MHz
FROO — 36 45 5.4
FRO1 — 46 5.8 7.0
FR10 — 6.8 85 | 102
GSB00CEN — 5 8 1
GSpoomax — 9 12 15
GSBo1CEN | — 2 5 8
GSo1mAX | — 5 8 1
GSB10CEN | — 1 2 5
Color SRT gain CSsromax | — (Note S01) ! S ° dB
GSRoOCEN | — 5 8 11
GSroomAx | — 9 12 15
GSRo1CEN | — 2 5 8
GSroimMAX | — 5 8 11
GSR10CEN | — 1 2 5
GSr1oMAX | — 1 3 6
Delay time from Cb1 input to B output T — — 104 130 156
Delay time from Cr1 input to R output TR — — 104 130 156 "
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Characteristics Symbol C-Ii-fchit Test Condition Min Typ. Max Unit
GCpDY1 — 0.3 0.5 0.7
GCpDY2 — 0.7 1.0 1.3
GCppv3 — 0.7 1.0 1.3
GCpgast — 02 | 04 | 06
GCgps2 — -1.0 -0.6 -0.5
Color d'ifference signal amplitude GCpBs3 — (Note S02) 3.6 | 33 [ 3.0 dB
correction GCRDYA1 _ 0.3 0.5 0.7
GCrpDY2 — 1.4 1.6 1.8
GCroY3 — 1.4 1.6 1.8
GCRrBs1 — 0.1 0.3 0.5
GCRrBs2 — -12 | 1.0 | 08
GCRrBs3 — -37 | -33 | -29
Gyoo — 4.5 5.5 6
Gvo1 — 45 | 55 6
Gy10 — 45 5.5 6
Gvy11 — 45 5.5 6
YUV gain GeA — Note s03) |2 | %% | %% |
Ggp - 1.0 1.1 1.3
Gge — 1.0 1.1 1.3
GrA — 0.8 1.0 1.2
GrB — -1.6 | 1.4 | 1.2
Gre — 34 | -32 | =30
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Color Difference 2 Block

Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
Color difference signal contrast
adjustment characteristic AVycy — (Note AO1)| 15.5 17.0 18.5 dB
AVeov+ — 3.6 4.6 5.6
Color adjustment characteristic (Note A02) dB
AveCY— — -35 -25 -18
ORMAX — 109 111.5 114
ORCNT — 98.5 101 103.5 °
. ) ORMIN — 88 90 92
R-Y relative phase and amplitude —
VRVBMAX | — 0.82 | 0.85 | 0.88
VRVBCNT | — 0.68 | 0.71 | 0.74 | times
VR/VBMIN — 0.51 | 054 | 0.57
OGMAX — 253 256 259
OGCNT — 245 248 251 °
OGMIN — 229 232 235
G-Y relative phase and amplitude —
VaG/VBMAX — 0.35 0.38 0.41
VG/VBCNT — 0.30 0.33 0.36 | times
VG/VBMIN — 0.25 0.28 0.31
GHTRY — 0.47 0.50 0.53
Color difference signal half-tone .
characteristic GHTgy — (Note A03) [ 0.47 0.50 0.53 | times
GHTgy — 0.47 0.50 0.53
Vit — 0.09 0.23 0.37
V2 — 0.26 0.40 0.54 Vp-p
Color y characteristic (Note A04)
Vi3 — 0.44 0.58 0.72
Ay — 0.60 0.70 0.80 —
CLTo — 1.45 1.65 1.85
Color limiter characteristic (Note A05) Vpp
CLTq — 1.80 2.00 2.20
High bright color gain HBC1 — (Note AOB) [ 0.02 0.04 0.06 | times
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Text Block
- Test -, . .
Characteristics Symbol Circuit Test Condition Min Typ. Max Unit
Gr — 3.39 3.80 4.28
AC gain )
. Gg — (Note TO1)| 3.39 3.80 4.28 | times
(Y1in~R/G/B out)
Gp — 3.39 3.80 4.28
Ger — 0.94 | 1.00 | 1.06
AC gain axial difference — —
GBR — 0.94 1.00 1.06
Gr — 24 30 —
Frequency characteristic Flat gain
G — . 24 30 — MHz
(Y1in~R/G/B out) G (-3 dB point at 10 MHz)
G — 24 30 —
Frequency characteristics Gicp — 11 14.5 — MH
— z
(Cb1/Cr1in~R/G/B out) Grcr _ 1 145 _
Unicolor adjustment characteristic AVy — (Note TO2)| 15.5 16.5 17.5 dB
VirMAX — 4.10 4.45 4.80
Brightness adjustment characteristic VproNT — (Note TO3) | 3.05 3.40 3.75 \%
VorMIN — 1.95 2.30 2.65
Vips1 — 2.30 2.45 2.65
White peak slice level (Note T04) Vpp
Vwps2 — 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 Ng2 — (Note TOB) | — -55 -49 dB
Ng3 — — -55 -49
GHT1 — 0.45 0.50 0.55
Half-tone characteristic (Note TO7) times
GHT2 — 045 | 050 | 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 Vva — — 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 \
VHB — 0.30 0.80 1.30
tdon — — 0.00 0.30
Blanking pulse delay time (Note TO08) us
tdorr — — 0.08 0.30
Avgy+ — 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-rechit Test Condition Min Typ. Max Unit
DRRr1+ — 25 3.0 35
DRRr1- — -55 | -5.0 | -45
DRRr2+ — 25 3.0 35
DRRo- — -55 | -5.0 | -45
DRG1+ — 25 3.0 35
DRg1- — -55 | -5.0 | -45
DRG2+ — 25 3.0 35
Drive adjustment variable range PRe2- — (Note T09) g 50 g dB
DRG3+ — 25 3.0 35
DRg3- — -55 | -5.0 | -45
DRB1+ — 25 3.0 35
DRp1- — -55 | -5.0 | -45
DRp2+ — 25 3.0 35
DRp2- — -55 | -5.0 | -45
DRB3+ — 25 3.0 35
DRp3- — -55 | -5.0 | -45
MURrD — 1.5 1.7 1.9
Output voltage at picture muting MUgp — — 1.5 1.7 1.9 \%
MUgp — 1.5 1.7 1.9
P mute ON voltage VMUTE — |Pin52 1.90 215 | 2.40 \Y
BBR — 1.0 1.2 1.4
Output voltage at blue back BBg — — 1.0 1.2 1.4 Y
BB — 1.1 1.25 1.4 Vpp
Pin 53 input impedance Zin — (Note T10)| 24 30 36 kQ
ACL characteristic ACL — (Note T11) A i W R
ACL — -16.0 | -14.5 | -12.0
ABLp1 — 0.10 0.15 | 0.20
ABLp2 — -0.01 | 0.04 | 0.09
ABLp3 — -0.07 | -0.02 | 0.03
ABLpg — -0.17 | -0.12 | -0.07
ABL point (Note T12) \%
ABLps — -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
ABLGs — -0.85 | -0.80 | -0.75
ABLg7 — -1.01 | -0.96 | —-0.91
ABLGs — -1.09 | -1.04 | -0.99
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Characteristics Symbol C-Ii-fchit Test Condition Min Typ. Max Unit
V43R — 215 | 2.40 | 2.65
V4oR — 0.30 0.80 1.30
V41R — 0.30 | 0.80 1.30
V43G — 0.30 | 0.80 1.30
RGB output mode VaoG — (Note T14)| 2.15 2.40 265 Y,
V416 — 0.30 | 0.80 1.30
V3B — 0.30 | 0.80 | 1.30
V4B — 0.30 0.80 1.30
V41B — 215 2.40 2.65
Y1 — 56 66 76 RE
V2 — 72 82 92
Y-OUT vy characteristic A1 — (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 — 925 | 975 [ 1025 [ IRE
BSPmax — 107 | 112 | 117
Blue stretch circuit characteristic (Note T16)
BSGmin — 1.75 2.25 2.75
BSgent — 6.4 7.4 8.4 dB
BSGmax — 9 10 11
5;;332 blanking input threshold VBLKIN _ |pins2 5.50 6.00 6.50 v
6ACBR — — 1 —
BACBG — — 2 — H
OaceB — — 3 —
VACB1R — 0.04 | 0.07 | 0.10
VACB1G — 0.04 | 0.07 | 0.10
ACB pulse phase and amplitude Vaca1B _ (Note T17) 004 0.07 010
VACB2R — 0.16 | 021 | 0.26
VACB2G — 0.16 | 0.21 | 0.26 | Vpp
VacB2B — 0.16 | 021 | 0.26
VACB3R — 041 | 046 | 051
VACB3G — 041 | 046 | 0.51
VAcCB3B — 041 | 046 | 0.51
IKR — 0.73 | 0.93 1.13
IK input amplitude Kg — (Note T18)| 0.73 | 0.93 | 1.13 | Vpop
IK — 0.73 0.93 1.13
IK input cover range Din — (Note T19) 300 330 360 \%
DIKin_ — -0.50 | -0.30 | -0.10
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Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
GTxR — 3.03 3.40 | 3.83
Analog RGB gain GTxe — (Note T20)| 3.03 3.40 | 3.83 | times
Gtxs — 3.03 | 340 | 3.83
Analog RGB gain triaxial difference CSrxam — — 094 100 1.06 —
GTxBIR — 0.94 | 1.00 | 1.06
Gfrxr — 30 35 —
Analog RGB frequency characteristic Gfrxa — |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 Vpp
DR33 — 0.80 1.20 1.50
TXVwpPsR — 230 | 255 | 280
Analog RGB white peak slice level TXVwpsc — (Note T21) | 2.30 2.55 2.80 Vpp
TXVwpsB — 230 | 255 | 280
VBPSR — 1.05 1.20 1.35
Analog RGB black peak limit level VBPSG — (Note T22) | 1.05 1.20 1.35 \%
VBpsB — 1.05 1.20 1.35
AVUTXR — 15.5 16.5 18.5
RGB contrast adjustment AaTxe | — (Note T23)| 155 | 165 | 185 | dB
AVyTXB — 15.5 16.5 18.5
VbrTXmax — 3.0 3.2 3.4
finalog RGB brightnass adjustment Vorrxent | — (NoteT24)| 25 | 27 | 29 | Vv
VbrTXmin — 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
ér?:rlggt;gﬁcmode switching transfer Atrys — (Note T25) —_ 0 10 ns
TFYS — — 10 50
tPrYs — — 30 50
AtRYs — — 0 10
TXACL1 — -2.00 | -1.00 | -0.05
Text ACL characteristic TXACL: — (Note T26) 75 5 35 dB
TXACL3 — -6.0 | 40 | 20
TXACLg — -17 -15 -13
Gosbr — 2.95 3.30 | 3.70
Analog OSD gain Gospe — (Note T27)( 2.95 3.30 3.70 | times
GospB — 2.95 3.30 3.70
Analog OSD gain triaxial difference Gosoer — — 094 190 106 —
GospB/R — 0.94 1.00 1.06
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Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
Gfospr — 35 40 —
Analog OSD frequency characteristic Gfospa __ |At-3dB 35 40 _ MHz
Gfospbs — 35 40 —
DR35 — 0.80 | 1.20 | 1.50
Analog OSD input dynamic range DR34 — — 0.80 1.20 1.50 Vpp
DR33 — 0.80 | 1.20 | 1.50
OSDVywpsr | — 245 | 270 | 2.95
finalog OSD input white peak slice ' o5 pviypss | — (Note T28)| 2.45 | 270 | 295 | Vpop
OSDVwps | — 245 | 270 | 2.95
OSDVgpsr | — 1.30 | 1.45 | 1.60
i:gzllog OSD input black peak limit 0SDVapsg | — (Note T29) | 1.30 145 160 Vv
OSDVepsg | — 1.30 | 1.45 | 1.60
Vuosbr11 | — 0.58 | 0.64 | 0.71
VuosbG11 — 0.58 | 0.64 | 0.71
VuospB11 | — 0.58 | 0.64 | 0.71
Vuosbr1o | — 047 | 053 | 059
Vuosbg1o | — 047 | 053 | 059
Analog OSD contrast adjustment VuosDB10 — (Note T30) 0.47 | 0.53 | 0.59 Ve
characteristic VUoSDRO1 — 0.32 | 0.38 | 0.46 PP
VUuosDGo1 — 0.32 | 0.38 | 0.46
Vuosbeo1 | — 0.32 | 0.38 | 0.46
Vuosbroo | — 021 | 023 | 025
Vyosbeoo | — 021 | 023 | 0.25
VuosbBoo | — 021 | 023 | 0.25
Vbrospo — 220 | 240 | 260
Analog OSD brightness adjustment VbrosD1 — (Noto T31) 205 | 225 | 245 v
characteristic Vbrospz | — 195 | 215 | 2.35
Vbrosp3 — 1.80 | 2.00 | 220
Analog OSD mode switch voltage Vosbon —|Fin5t 2.05 2.30 2.55 vV
VosDON2 — |Pin 50 2.05 2.30 2.55
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Characteristics Symbol C-Ii-rechit Test Condition Min Typ. Max Unit
TRYS1 — — 15 50
tPrRYS1 — — 20 50
AtPRYs1 — — 0 10
TFYS1 — — 10 50
tPrRYS1 — — 30 50
AtPRYs1 — — 0 10
TRYS?2 — — 15 50
tPrYs2 — — 20 50
Analog OSD mode switching transfer AtPRys?2 — (Note T32) — 0 10 ns
characteristic
TFYS2 — — 10 50
tPRys2 — — 30 50
AtPRyYs2 — — 0 10
troSD — — 20 50
tPrRosSD — — 15 50
AtPROSD — — 0 10
TFOSD — — 20 50
tPrRoSD — — 20 50
AtPROSD — — 0 10
OSDACL1 — — 0.00 —
OSDACLj — — 0.00 —
OSD ACL characteristic (Note T33) dB
OSDACL3 — -80 [ -55 | -3.0
OSDACL4 — -17 -15 -13
041TV¢ — -7 -6 -5
0d2TVq — -7 -6 -5
43TV — -7 -6 -5
od1TVo — -4 -3 _2
42TV — 4 -3 )
43TV — 4 -3 )
041TV3 — — -55 -50
042TV3 — — -55 -50
043TV3 — — -55 -50
OSD blending characteristic (Note T34) dB
0410SD1 — -6.5 | -55 | 45
0420SD1 — -65 | -55 | 45
0430SD+ — -65 | -55 | 45
04108D>y — -12.0 | -10.5 | -9.0
04208D>y — -12.0 | -10.5 | -9.0
0430SD> — -12.0 | -10.5 | -9.0
0410SD3 — — -40 -30
0420SD3 — — -40 -30
0430SD3 — — -40 -30
Crosstalk between inputs — — — — -50 -40 dB
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Deflection Block

Parameter Symbol C-Ii-s:sutit 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
Polarity detection range Douty2 — (Note HA03) %2 o 2 %
HDpuTY3 — — 99.5 98
HDpuTY4 — 475 | 525 | 575
Vthsoo — 4 8.5 14
Sync input threshold amplitude Vinso1 _ (Note HA04) 1 2 20 %
Vths10 — 24 30 36
Vihs11 — 34 40 46
HD 1/2 input threshold voltage VinHD1/2 — (Note HAO5)| 0.7 0.8 0.9 Vo-p
yggielz&r;t?;rﬁ)ggure phase adjustment AHsFT- - (Note HA06) 9.5 10.5 11.5 %
AHsFT+ — 9.5 10.5 11.5
Curve correction amount AHgo3 — (Note HAQO7)| 2.9 3.4 3.9 %
CPspo — 24 3.1 3.8 %
CPwo — 2.0 25 3.0
CPyo — 4.7 5.0 5.3 \Y
CPg1 — 0 0.7 1.5 %
Clamp pulse phase, width and level CPw1 — (Note HA08) | 1.9 2.4 29
CPy1 — 4.7 5.0 5.3 \Y
CPs2 — 3.2 4.2 5.2 %
CPw2 — 2.2 2.7 3.2
CPyv2 — 4.7 5.0 5.3 \Y
HBPs0a — 43 | 63 | 89 "
HBPwob — 43 6.3 8.9
HBPyo — 22 25 2.8 \Y
. HBPsg14 — 1.5 35 5.9 %
Ilzl\'jlé:lk peak detection pulse phase and HBPwAb - (Note HA09)| 1.5 35 59
HBPy/1 — 22 25 2.8 \Y
HBPg45a — 6.0 8.5 11.5 %
HBPg4s5p — 6.0 8.5 11.5 %
HBPgy45 — 22 25 2.8 %
FBP threshold VihFBP — (Note HA10)[ 2.5 3.0 3.5 \Y
HVCO oscillation start voltage Vvco — | Monitor pin 21 =V¢c 3.9 4.2 4.5 \%
H-OUT start voltage VHON — | Monitor pin 26 = V¢ 5.3 5.6 59 \%
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Parameter Symbol C-Ii-s:sutit Test Condition Min Typ. Max Unit
THooA — 39 41 43
THo1A — 38 40 42
TH10A _ 38 40 42
H-OUT pulse duty (Note HBO1) %
THooB — 45 47 49
THo1B — 445 | 46.5 | 485
TH10B — 45 47 49
FOO — 15.59 | 15.75 | 15.91
FO1 — 31.19 | 31.5 | 31.82
Horizontal free-running frequency (Note HB02) kHz
F10 — 33.41 | 33.75 | 34.09
F11 — 4452 | 45.0 | 45.48
FOOMIN — 14.48 | 14.78 | 15.08
FOOmAX — 16.37 | 16.70 | 17.03
FOTMIN — 28.97 | 29.56 | 30.15
; Hati FO1max — 32.72 | 33.39 | 34.06
Horlzt())lntal oscillation frequency (Note HBO3) kHz
variable range F10MIN _ 30.91 | 31.54 | 32.17
F10mAx — 34.91 | 35.62 | 36.33
F11pmiN — 43.20 | 44.00 | 44.80
F11max — 47.85 | 48.65 | 49.45
BHO0 — 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
V154 — 4.8 5.1 52
H-OUT output voltage (Note HB05) \%
V151 — — 0.1 0.3
V18L — 1.3 1.5 1.7
Horizontal oscillation frequency pin (pin —
18) control voltage threshold Vi18wm T 43 45 47
V18K — 7.3 7.5 7.7 \Y
VDAC2oH — | TEST =(00), DAC2 = (1) 8.5 9.0 —
DAC switching voltage DAC2
VDACoL — | 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 — (Note VO1) 722 725 728
Vertical free-running — ote
(maximum pull-in range) 011 VPt3 657 660 663 H
100 VPt4 — 610 613 616
101 VPt5 — 360 363 366
110 VP16 — 304 307 310
Vertical minimum pull-in range TvpPULL — (Note V02) | 47 48 49 H
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Parameter Symbol C-Ii-s:sutit Test Condition Min Typ. Max Unit
000 VBPPoE — 51 52 53
VBPPgs — 1099.5|1100.5 | 1101.5
001 VBPP g — 51 52 53
VBPP1g — 729.5 | 730.5 | 731.5
010 VBPPoE — 495 | 50.5 51.5
VBPP2g — 599.5 | 600.5 | 601.5
; ; VBPP3g — 495 | 50.5 51.5
VLejzlrst::al black peak detection 011 3 (Note V03) H
p VBPP3g — 5445 | 545.5 | 546.5
100 VBPP4g — 51 52 53
VBPP4s — 499.5 | 500.5 | 501.5
101 VBPP5e — 51 52 53
VBPPs5g — 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 V22VBLKH — 4.6 5.0 54
VP output voltage Pin 27 voltage \%
Low | VaovBLKL — — 0.1 0.5
15.75 kHz — 10.0 11.6 134
Delay time from SYNC input to VP 31.5 kHz — . 4.8 58 7.6 s
output 3375kHz | — 44 | 54 | 72
45 kHz — 3.1 4.1 5.9
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Parameter Symbol C-Ii-s:sutit Test Condition Min Typ. Max Unit
000 CBLK1goomin| — 1087 | 1088 | 1089
CBLK1000max| — 1117 | 1118 | 1119
001 CBLK1g01min| — 719 | 720 | 721
CBLK1g01max| — 749 | 750 | 751
010 CBLK1010min| — 591 592 593
CBLK1p10max| — 621 | 622 | 623
Compression BLK1 011 CBLK1011min| — o 527 528 529 H
(start phase) CBLK10{1max| — 557 558 559
100 CBLK1100min| — 487 488 489
CBLK1100max| — 517 | 518 | 519
o1 CBLK1101min| — 279 | 280 | 281
CBLK1101max| — 309 310 311
o CBLK1110min| — 223 | 224 | 225
CBLK1110max| — 253 254 255
000 CBLK2000min| — 49 50 51
CBLK2000max| — 77 78 79
001 CBLK2001min| — 49 50 51
CBLK2001max| — 77 78 79
010 CBLK2010min| — 49 50 51
CBLK2010max| — 77 78 79
Compression BLK2 CBLK2011min| — 49 50 51
(stop phase) on CBLK2p11max| — o 77 78 79 :
100 CBLK2100min| — 49 50 51
CBLK2100max| — 77 78 79
101 CBLK21g1min| — 49 50 51
CBLK2101max| — 77 78 79
10 CBLK2110min| — 49 50 51
CBLK2110max| — 77 78 79
Sxternal vertical blanking insert | - _ — — |Pin 27, current 400 | 450 | 550 | pA
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Test Conditions for Luminance

Common Test Conditions for Luminance

(1) SW4=SW5=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/2V, 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 0 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 Vg.

(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

Vg, VB3

Pin 2 waveform

P02 Black stretch amplifier maximum gain B A A OPEN | (1) Set SW2 to A (maximum gain) and input 500-kHz sine wave to TPA.
(2) Adjust signal amplitude to 0.1 Vp.p 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/2V, Ta=25° £ 3°C)
SW1 | SW2 | 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).

(2) 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 V1qo.

(3) 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.

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

(5) Determine S1 and S2 intersection VgsT1 and S1 and S3 intersection VgsT2 using the graph below. Calculate
PBsT1 and PgsT2 using the following formulae.

Vz [V]1=V100 [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
V56 w >
Pin 3
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | 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: Normal1 (000)) and apply 0 V to #1.

)

@)

(4)

®)

0.7 Vpop

0.3 Vpp

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.

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).

When black stretch start point 2 data is a minimum (00), determine black stretch start point differential AVgg
for PS = V56 (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.)

When black stretch start point 2 data is a maximum (11), determine black stretch start point differential AV 44
as in (3) above.

Calculate using the following formulae.
PBs1 = (AVoo/Vp43) x 100
PBs2 = (AV11/Vp43) x 100

LINEARITY
X N

APL 100%

AV

APL 0%

&<
<

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

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | 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

@)
@)

(4)

(000).
Connect external power supply (PS) to pin 53 and decrease voltage from 6.5 V.

When DYNAMIC ABL POINT bus data is 000, 001, 110 and 100, repeat step (2) above. When pin 56 picture
period goes Low, measure PS voltages Voo, Voo1, Vo1o0 and V1go.

Determine voltage differential between Vggg and Vgg1 (AVgg1), between Voo and V10 (AVo10), and between
Vooo and V100 (AV100)-

DV = Vooo — Voo1 (Vo10. V100)

Pin 56 undetected

Pin 56 detected

Pin 2 waveform
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | 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.

(2) When DYNAMIC ABL POINT is a minimum (000) and DYNAMIC ABL GAIN is a minimum (000) or a
maximum (111), plot pin 53 voltage characteristic in relation to pin 56 voltage.

(3) Determine gradients SpamiNn and Spamax using the graph below.
SpaMIN = AY/AX  Spamax = AY/AX

Pin 56 4

10%

100% AY

AX Pin 53

A
Y
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TOSHIBA
Test Conditions
Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
(1) Set black stretch point 1 to off (000) and monitor pin 56.

PO7 Black level correction B A Cc OPEN
(2) Set black level correction (BLC) to on (1), measure AV1 (mV) and calculate BLC using the following formula

(Vz: P09 value)
BLC =[AV1/(VZz x 103)] x 100 (IRE)

Picture period

Y

T

AVq [mV]
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 [ SW2 [ SW3 | SW56
P08 Dynamic Y vy correction point A B A OPEN ([ (1) Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.

@)
@)
(4)

®)
(6)

)

(8)

Set dynamic Y vy point switch (DYNCy-POINT) to 19 IRE (00), dynamic Y y gain VS dark area (DYNCy GAIN
VS DARK AREA) to off (000) and dynamic Y vy 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 v 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 Vpgpo1; to 25 IRE (10) as
Vpap10; to 30 IRE (10) as Vpgp11-

Using Vpagpro1, Vbap10, and Vpgp11 thus determined, calculate Ppgpoo, Pbgro1, Pbgr1o and Ppgp11
using the following formulae.

PDGPgo = (Vpepoo/0.7) x 100
PDGPg1 = (Vpgpo1/0.7) x 100
PDGP1¢ = (Vpep10/0.7) x 100
PDGP41 = (Vpgp11/0.7) x 100

PDGPA = PDGPg1 — PDGPq
PDGPB = PDGP1( — PDGPq
PDGPC = PDGP11 - PDGPgg

Pin 56 voltage [V]
A

> Pin 3 voltage
VDGP s+ 100 IRE
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Note No.

Parameter

Test Conditions

SW mode

SW1

Sw2

SW3

SW56

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

P09

Dynamic Y y gain

B

A

OPEN

(1)
@)
©)
(4)
®)
(6)

Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.

Set DYNCy-POINT to 30 IRE (11), DYNCy GAIN VS DARK AREA to off (000) and STATICy-GAIN to off (00).
Set PS1 to V3 and determine pin 56 voltage VpGoFF1-

Set PS1 to V3 + 0.16 V and determine pin 56 voltage VpGgorF2-

Set DYNCy GAIN VS DARK AREA to maximum (111), PS2 to 1 V and determine pin 56 voltage VGpoN-

Calculate Gpg using the following formula.

Gpg =20 x¢og (VDGON — VDGOFF1/VDGOFF2 — VDGOFF1)

P10

Static Y y dark area gain

OPEN

(1)
@)
©)
(4)
®)
(6)

Connect external power supply (PS1) to pin 3 and (PS2) to TP1. Set PS2to 0 V.

Set DYNCy-POINT to 30 IRE (11), DYNCy GAIN VS DARK AREA to off (000) and STATICy-GAIN to off (00).
Set PS1 to V3 and determine pin 56 voltage VsGoFF1-

Set PS1 to V3 + 0.16 V and determine pin 56 voltage VsGoFF2-

Set STATICy GAIN to maximum (11) and determine pin 56 voltage VsGoN-

Calculate Ggg using the following formula.

Gsg =20xrog (VsGON — VsGOFF1/VSGOFF2 — VSGOFF1)
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P11 DC restoration gain B B C ON |(1) Set picture mute to off (P-MODE: Normal1 (000)), DC restoration start point to minimum (000) and DC

@)

@)

(4)
(5)

(6)

V3 [V] Picture period VpT1

V3+0.1V VpT4

restoration limit point (DC REST LIMIT) to 100% (11) and connect external power supply PS1 to pin 3.

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.

Set DC REST RATE to minimum (000) and measure VpT4 and Vp12 when pin 3 is at V3 and at V3 + 0.1 V
(see figure below).

Measure VpT3 when pin 3 is at V3+ 0.1 V. Set DC REST RATE to maximum (111) and measure Vpr3.

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 Vpr4.

Calculate ADT 109, ADT135 and ADTgs using the following formulae.
ADT100 = (VpT2 [Vl - VDT1 [V]) + 0.1 [V]
ADT135=(VpT3 [Vl - VDT1 [V]) + 0.1 V]
ADTe5=1-{(VpT2 [V] - VDT4 [V]) + 0.1 [V]}

A
Y
—>

VpT2 VDT3

Pin 43 waveform
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SWi1 SW2 | SW3 | SW56
P12 | DC restoration start point B B ] ON |(1) Set picture mute to off (P-MODE: Normal1 (000)), DC restoration start point to minimum (000) and DC REST

@)

@)

(4)

®)

(6)

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 VpT1 using the following formulae.
VpT1o =[(Vspo — Vs6)/1 V] x 100%
VpT11=[(Vsp1 - Vs6)/1 V] x 100%

Pin 43 5 DC restoration start point: 000
;
/
// DC restoration start point: 111
/
/
DC restoration rate: 000
Vspo |
Vsp1
Vpc —> Pin 56
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Note No.

Test Conditions

Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P13 DC restoration limit point B B C ON |(1)

@)
@)
(4)

Set picture mute to off (P-MODE: Normal1 (000)), UNI-COLOR to maximum (1111111) and DC restoration
start point to minimum (000), and connect external power supply PS to pin 56.

Set DC REST RATE to maximum (111).
Increase PS from 5 V, monitor pin 43 and plot DC restoration.

Change DC REST LIMIT and repeat step (3) above. Determine V| 11, V10, VLo1 and V| g using the graph
below. Calculate PpTL11, PDTL10: PDTLO1 @nd PpTLo0 using the following formulae.

PoTL11=1[(VL11 - V56)/1.0] X 100%
PpTL10=[(VL10 - V56)/1.0] X 100%
PoTLo1 =[(VLo1 — V56)/1.0] X 100%
PoTLoo = [(VLoo — V5e)/1.0] x 100%

A
Pin 43
100% (00)
87% (01)
73% (10)
60% (11)
Vit Pin 56
VL10
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P14 Sharpness control range B B A ON | (1) Input sine wave (frequency variable) to TPA.

)
@)

(4)
(%)

(6)

)

8)

9)

(10) Set APACON PEAK fg to 5 M (11) and measure amplitudes Vax11 and Viing1 as in steps (6) and (7) when

e

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 fp) to 15 M (00) and color detail enhancer (CDE) to center (10).

Set picture mute to off (P-MODE: Normal1 (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 V\yaxoo when input frequency is
Fapoo- Calculate Gaxoo using the following formula.

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

Set APACON PEAK fg to 8.8 M (01) and measure amplitudes Vaxo1 and Vimino1 as in steps (6) and (7)
when input frequency is Fapg1. Calculate Gyaxo1 and Gpino1 using the following formulae.

Set APACON PEAK fg to 7.5 M (10) and measure amplitudes Vax10 and Vminio as in steps (6) and (7)
when input frequency is Fap1g. Calculate Gyax1o and Gpin1o using the following formulae.

input frequency is Fap14. Calculate Gyax11 and Gpin11 using the following formulae.
Gumaxe =20 xfog (Vmaxe++ V100) [dB]
GMmiN#=* = 20 X fog  (VMmIN#=++ + V100) [dB]

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

characteristic

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P15 Sharpness control center B B A ON | (1) Input sine wave (frequency variable) to TPA.

)
@)

(4)
(%)

(6)

@)

(8)

9)

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 fp) to 15 M (00) and color detail enhancer (CDE) to center (10).

Set picture mute to off (P-MODE: Normal1 (000)) and monitor pin 43.

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

Measure pin 43 amplitude Vcenoo wWhen 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 Vcgng1 as in step (6) when input frequency is
Fapo1. Calculate Goeno1 using the following formula.

Set APACON PEAK fg to 7.5 M (10) and measure amplitude Vcgn10 as in step (6) when input frequency is
Fap10- Calculate Goen1o using the following formula.

Set APACON PEAK fg to 5 M (11) and measure amplitudes Vcen11 as in step (6) when input frequency is
Fap11. Calculate Gogn11 using the following formula.

GgeN#*+ =20 xfog (VcEN*+++ V100) [dB]

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

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

)
@)

(4)
(%)

(6)

@)

(8)

9)

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

B

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 fp) to 15 M (00) and color detail enhancer (CDE) to center (10).

Set picture mute to off (P-MODE: Normal1 (000)) and monitor pin 43.

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

Set YNR to on (1) and PICTURE-SHARPNESS to minimum (0000000). Measure pin 43 amplitude VTrAP0OO
when input frequency is Fapog and calculate GynrTo0 Using the following formula.

When PICTURE-SHARPNESS is set to 0000011 and measure pin 43 amplitude VF_aT00.- 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/0og (VTRAP+/V100) [dB]
GyNRF** = 20 x fog (VFLAT*#V100) [dB]

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

input

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SWi1 SW2 | 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: Normal1 (000)), UNI-COLOR to

@)
@)
(4)
®)

(6)

@)

8)

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 @nd VSRTMINOO a@s shown in the figure below.
Set SHR-TRACKING to SRT-GAIN maximum (00) and measure TsrTmMAx00 and VSRTMAX00.

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 TSRTMINO1, VSRTMINO1, TSRTMAX01 @nd VSRTMAX01-

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 @nd 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 TSRTMIN11, VSRTMIN11, TSRTMAX11 and VSRTMAX11-

Calculate using the following formulae.
TsrT00 =20 % fog [((VsSRTMAX00/TSRTMAX00)/(VSRTMINOO/TSRTMINOO)]
TsrT01 =20 X% tog [(VsRTMAX01/TSRTMAX01)/(VSRTMINO1/TSRTMINO1)]
TsrT10=20x%tog [(VsSRTMAX10/TSRTMAX10)/(VSRTMIN10/TSRTMIN10)]
TsrT11=20x%l0og [(VSRTMAX11/TSRTMAX11)/(VSRTMIN11/TSRTMIN11)]

Teses

Vi 100%
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Test Conditions

@)
@)

(4)

Set picture mute to off (P-MODE: Normal1 (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
Gyoo1 = 20 x (og
Gvo10 = 20 x log
Gyo11 = 20 x (og
Gyv100 = 20 x log
Gy101 = 20 x log
Gy110 = 20 x log
Gy111 = 20 x (og

(V000/0.7)

(V001/0.02)
(V010/0.02)
(V011/0.02)
(V100/0.02)
(V101/0.02)
(V110/0.02)
(V111/0.02)

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P18 VSM gain B B A ON | (1) Input sine wave of frequency Fygu2 to TPA.

[dB]

[dB]
[dB]
[dB]
[dB]
[dB]
[dB]
[dB]
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P19 Response time for VSM fast muting B B A ON | (1) Input sine wave of frequency Fysn to TPA.

(2) Set picture mute to off (P-MODE: Normal1 (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 Ty\49a 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 Ty51a and Tyms1B-

/ Square wave (50 kHz, 2 Vp_p)
2V

VsRrag [V]

Pin 49 oV
waveform

Tvma9A
—> «—— —> <«
TvmaoB
Pin 54
waveform
Mute period
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P20 VSM limit B B A ON |(1) Input sine wave of frequency Fygm2 to TPA.

(2) Set picture mute to off (P-MODE: Normal1 (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.

]
>

Viu

i

€
<
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, 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: Normal1 (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

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

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

SRT-GAIN minimum (11) and input 2T pulse signal (STD) to TPA.

2T pulse (STD)

Pin 3

50%

50%

Pin 43 —
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, 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: Normal1, 000), UNI-COLOR to maximum (1111111) and SHR-TRACKING

@)
@)

(4)
®)
(6)
@)

to SRT-GAIN minimum (11), and input T2 pulse signal (approx. 0.7 Vp-p) to TPA.
Set picture sharpness to center (1000000).

Monitor pin 3 and pin 43, and determine the time difference YDLOO for each signal at the 50% point as shown
below.

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:
YDLA = YDLO1 - YDLOO

YDLB =YDL10 - YDL0OO

YDLC = YDL11 - YDLOO

50%

YDLOO _
YDLO1

Y

YDL10
YDL11

Y

A A A A

Y
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Test Conditions

@)

@)

(4)

®)

(6)

Note: The input sine wave starts and ends within the picture period

(P-MODE: Normal1 (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to SRT-GAIN minimum

NANANAWA

(11) and CDE to minimum (00).

Set PICTURE-SHARPNESS to
flat (near DEC[24]), APACON
PEAK fg to 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 Sp 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 fog  (SAMIN/SA) [dB]

GBMIN =20 x (og (SBMIN/SB)
Gamax =20 x fog (SAMAX/SA)
Gemax =20 x fog (SmAX/SB)

Signal

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | 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

, VU U U

Signal v

. It is like a burst signal, not a continuous wave.

2000-07-20 73/113



TOSHIBA

TA1316AN

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

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P24 Color detail enhancer B B A ON | (1) Set picture mute to off (P-MODE: Normal1 (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

pin 41 using a spectrum analyzer.

(3) Set low-frequency area to 0dB when CDE is set to minimum (00) and measure peak level GopemIN-
(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 = GepbEMAX00 — GCDEMINOO

(6) Set APACON PEAK fgp to 15 M (00), 8.8 M (01), 7.5 M (10) and 5 M (11), and measure peak levels Gcpeoo,
Gcpeot, Gepe1o and Gepet1-

Output gain [dB]
A

—>BLK periodi<

Picture period

max

0.2 Vpp

>

0dB

Input frequency [MHz]

2000-07-20 74/113



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, 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: Normal1 (000)), UNI-COLOR to maximum (1111111), SHR-TRACKING to

@)
@)

(4)

®)

(6)

SRT-GAIN minimum (11) and CDE to center (10). Input SWEEP signal to TPA.
Set pin 3 amplitude to 20 mVp_p.

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

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 Gypwmaxoo, Gypmaxo1, GyNmax1o and Gypmax11-

Set Y DETAIL CONTROL to center (10000) and measure peak levels Gypcenoo, GYpDceNo1, GYpcen1o and
GYDCEN11-

Set Y DETAIL CONTROL to minimum (00000) and measure peak levels Gypminoo, GYDMINO1, GYNDIN10
and GypmIN11-
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Vcc =9 V/2V, Ta=25° £ 3°C)
SW1 | SW2 | SW3 | SW56
P26 | APACON white peak limiter B B A ON |(1) Set picture mute to off (P-MODE: Normal1 (000)), UNI-COLOR to 1101000, SHR-TRACKING to SRT-GAIN

@)
®)
(4)
(5)

(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 VyypLoOFF1-

When APACON white peak limiter is at maximum (111), measure positive spike amplitude VypmaX1-

Set UNI-COLOR to center (1000000). When APACON white peak limiter is off (000) and at maximum (111),
measure positive spike amplitudes VyypLorFF2 and VwpLMAX2-

Set UNI-COLOR to minimum (0000000). When APACON white peak limiter is off (000) and at maximum
(111), measure positive spike amplitudes VywpLorFrF3 and VypLMAX3-

Calculate using the following formulae.
GwpL1=20xtog (VwpLMAX1/VwPLOFF1) [dB]
GwprL2 =20 xtog (VwpLmAx2/VwPLOFF2) [dB]
GwpL3 =20 x tog (VwpLMAX3/VwPLOFF3) [dB]

e R

7S s 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: Voc =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | SW7
S01 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)

®)
(6)

)

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 GSggoceN = 20 x fog (SBOOCEN/SBOOMIN)
and GSgoomax =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 GSgg1GCEN,
GSg10CcEN: GSBo1mAX and GSp1omAX-

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 GSRrooceN = 20 x fog (SROOCEN/SROOMIN)
and GSrpomax = 20 x fog (SROOMAX/SROOMIN).

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

Tk

— > —

l Gradient S = VawkToss

(100) and maximum
(111). Determine

ek 100%
GSR01CEN, GSR10CEN: v °
GSRro1max and
GSR10MAX- v
10% v
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =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.
ti
correction SW8 | Swo | SW1o | sws6 |(2) SetY mute to OFF (P-MODE: Normal1 (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 vy point to 30
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.
(3) Monitor pin 41 output waveform and measure amplitude VBDYO.
(4) Set Y/C GAIN COMP1 to maximum (11) and measure pin 41 amplitude VBDY1.
(5) Set DYNCy GAIN VS DARK AREA to maximum (111), STATICy-GAIN to maximum (11) and external power
supply PS1 to 1 V, and measure pin 41 amplitude VBDY?2.
(6) Set Y/C GAIN COMP2 to maximum (11) and measure pin 41 amplitude VBDY3.
(7) 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), PS1 to 0 V, PS2 to 5 V and SW2 to A. Measure pin 41
amplitude VBBSO0.
(8) Set Y/C GAIN COMP1 to maximum (11) and measure pin 41 amplitude VBBS1.
(9) Set black stretch point 1 to maximum (111) and measure pin 41 amplitude VBBS2.

(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

GCapy1 =20x fog (VBDY1/VBDYO0) GCgpy2 =20 x fog (VBDY2/VBDYO)
GCgpys=20x fog (VBDY3/VBDY0) GCggst=20xfog (VBBS1/VBBSO)
GCgasz = 20 x fog (VBBS2/VBBS0) GCggs3 =20 x fog (VBBS3/VBBS0)

determine GCrpy1, GCRDY2, GCRDY3, GCRsB1, GCRsB2 and GCRrsB3.
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =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: Normal1 (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 SW5 to B; input a 100-kHz sine wave to TPA and set pin 3 amplitude to 0.2

)

(4)

®)

(6)

()

(8)

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 VB0, VBO1, 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 VRO, VRO1, VR10 and VR11.

Calculate using the following formulae.
Gypo=20xrog (VY00/0.2) Gypq=20xrog (VY01/0.2)
Gy10=20xr0og (VY10/0.2) Gy11=20x‘og (VY11/0.2)
Gpa=20x/(og (VB0O1/VB0O0) Ggg=20x/‘og (VB10/VB00)
Gpc =20x fog (VB11/VB00)
Gra=20x(¢og (VRO1/VR00) Ggrp=20x/og (VR10/VROO)
Grc =20xfog (VR11/VROO)
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Test Conditions for Color Difference Signal 2

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
AO01 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 (fg = 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, VucyeNT 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.
h teristi
charactenstic 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 Vcoymax, VecyeNT and VeeyMiN-

Determine in decibels amplitude ratio AVgcy 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.
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Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =9 V/2 V, Ta =25° £ 3°C)
SW3 [ SW4 [ SW5 [ SW33 [ SW34 [ SW35 | SW37 | SW38 | SW39
AO03 Color difference signal C A A A A A A A A (1) Input signal 3 (fp = 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 vVHTARY.
B B (3) Apply 1.5V to pin 52 from external power supply.

(4)
®)
(6)

(7)

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

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

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

2000-07-20 81/113



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =9 V/2 V, 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 Vy4, Vy2 and Vy3. Graph
the results in the following cases:

(01) — y off

(03) —y1 on
(05) —y2 on
(07) —y3 on

(3) Determine Vy where v 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

2000-07-20 82/113



TOSHIBA

TA1316AN

Test Conditions

Note No. Parameter SW mode Test Method (test conditions: Voc =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | SW33 [ SW34 [ SW35 | SW37 | SW38 | SW39
A05 Color limiter 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_1g and CpT11.
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 V41.

Calculate using the following formula. HBC1q = (1.2 — v44)/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 (F0)
Sub-address (19) to data (F8)
Sub-address (1A) to data (E0)
Sub-address (1B) to data (E0)
Sub-address (1D) to data (78)
Sub-address (1E) to data (87)

Test Conditions
l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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 V43.
(3) Determine AC gain using the following formulae.
GR=V43/0.2 Gg=V42/0.2 Gp=V41/0.2
T02 | 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.
2ﬁ21rztcr?;?sttic (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.
2ﬁg‘*rzt(;”t“e‘3r?sttlc (2) Vary BRIGHTNESS to maximum (7F), center (80) and minimum (00), and measure pin 43
voltages Vprivax, VbreNT and Vprmin-
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 Vyyps1.
(4) Repeat steps from (1) to (3) above (for Vyyps2), changing sub-address (0C) data to 06.
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Test Conditions
l\’l\loot.e Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
TO5 BI_ack peak C B B A A A A A A (1) Apply external power supply to pin 3 and gradually decrease voltage from 5.8 V.
slice level (2) When picture period is clipped, measure Vpps voltage for pins 41, 42 and 43.
T06 [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.
SN (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.
Ngq =-20 % fog [2.3/(0.2 x n41)]
Ng2 =-20 % fog [2.3/(0.2 x n42)]
N43 =-20 % 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 GH11 =Vv41B/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 GHT2 = v41C/V41A.
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Test Conditions

delay time

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

63.5 s

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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 tdopr from

Y

A

(A) Signal applied
to pin 24

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

!
I
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Test Conditions

variable range

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | SW33 | SW34 | SW35 | SW37 | SW38 | SW39
TO9 |Drive 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.
adjustment

@)

@)

(4)

®)

(6)

)

(8)

9)

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

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+, DRB2-).

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+, DRg2-).

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 (0OD) 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 (0E) data to 81 and changing sub-address
(0D) 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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l\’l\loote Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 [ SW33 [ SW34 [ SW35 [ SW37 | SW38 | SW39
T10 | Pin 53 input C B B A A A A A A (1) Connect external power supply, voltmeter and ammeter as shown below. Adjust voltage so
impedance that current value is 0.
(2) Increase pin 53 voltage by 0.2 V and measure current value of ammeter ljp.
(3) Determine Zjn53 = 0.2 V/ljy (2).
- +
Ammeter
(hA) CV Voltmeter
77
T11 [ACL 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.
characteristic . . . .
(2) Measure pin 43 picture period amplitude vACL1.
(3) Apply external power supply (pin 53 DC voltage — 0.5 V) to pin 53 and measure pin 43
picture period amplitude vACL2.
(4) Apply external power supply (pin 53 DC voltage — 1 V) to pin 53 and measure pin 43 picture
period amplitude vACL3.
(5) Calculate using the following formulae.
ACL¢ =-20xfog (VACL2/vACL1)
ACLp =-20x fog (VACL3/vACL1)
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Note
No.

Parameter

Test Conditions

SW mode

SW3

Sw4

SW5

SW33

SW34

SW35

SW37

SW38

SW39

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

T12

ABL point

A

A

A

(1)
@)
@)

(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, VABLS5, VABL6, VABL7, VABL8 and VABL9.

ABLp1 = VABL2 — VABL1
ABLpy = VABL3 — VABL1
ABLp3 = VABL4 — VABL1
ABLpy = VABL5 — VABL1

ABLps = VABL6 — VABL1
ABLpg = VABL7 — VABL1
ABLp7 = VABLS — VABL1
ABLpg = VABLY — VABL1

T13

ABL gain

@)
@)
(4)
(5

~

(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
ABLge = VABL16 — VABL10
ABLg7 = VABL17 — VABL10
ABLgg = VABL18 — VABL10
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Test Conditions

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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, Va2 and V41 on pins 43, 42 and 41 respectively.

Repeat step (3), changing sub-address (1B) data to 03, and measure picture period voltages
V43B, V42 and V41 on pins 43, 42 and 41 respectively.
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TA1316AN

Test Conditions

characteristic

@)
®)
(4)

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 [ SW33 [ SW34 [ SW35 [ SW37 | SW38 | SW39
T15 |Y-OUT ¢y 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

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 v 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.

100 IRE

2

71

Output amplitude (Y-OUT)
A

” 4
A37)’
”
A”

/ v
A2—>y
/
/
/
7
7
/
A1 —7/
/
/
/
/
/
/
/ Note: Solid line: y-off

Dotted line: y-on

2.3 Vpp

Y

>

Input amplitude
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Test Conditions

circuit
characteristic

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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.

@)
@)
(4)

®)

(6)
@)

8)

Note: The blue stretch start point is determined as an IRE value by setting the amplitude from the

Output amplitude | (Pin 41 output)

Set SUB-CONTRAST to maximum.
Set sub-address (1F) data to 04.

Set sub-address (1E) data to 00 and determine blue stretch start point BSpmin using pin 41
in the figure below.

Repeat step (4) above, changing sub-address (1E) data to 04 and 07. Determine blue stretch
start points BSpCNT and BSpmax.

Set sub-address (1E) data to 04.

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.

Repeat step (7) above, changing sub-address (1F) data to 00 and 07, and determine in
decibels gradient ratios BSgmin and BSgmax.

output signal pedestal level to the positive side to be 2.3 Vp_p = 100 IRE.
4 «—— Blue stretch on

’

/
»<— Blue stretch off

Blue stretch start point

> Input amplitude
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Test Conditions

l\’l\loote Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 | 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 Z (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

|

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 C0O, and measure VACB3R,
VACB3G and VACB3B.
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Test Conditions
l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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 0 V.
(7) Determine DC voltage of pin 45 during V-BLK when picture period amplitude of pin 43 has
just started increasing (#45VBLK-).
(8) DIKjns = (#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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Test Conditions
l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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.
hite peak
oo I (2) SetRGB 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 IeF\)/eI (2) Set RGB CONTRAST to maximum (7F).
(3) Apply external power supply to pin 35. Gradually increase voltage from 4.5 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.
T23 [RGB contrast A B B A A A A A A (1) Apply 5V from external power supply to pin 49.
adjustment
chJauracteristic 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 VxR (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
adlj%stment 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 Vprrx (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 i stic usi i in Ei _
characteristic (3) Measure input/output transfer characteristic using pin 43 in Figure T-2.
(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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Test Conditions

Note

No Parameter SW mode Test Method (test conditions: Vo =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 vVTXACL2 on pin 43.

(5) Apply external power supply (pin 53 DC voltage — 1.0 V) to pin 53 and measure picture
period amplitude output vVTXACL3 on pin 43.

(6) TXACL4=-20x(og (VTXACL2/VTXACL1)
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 (fo = 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 Gosps = Vv41B/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 4.5 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.
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 IeF\)/eI (2) Apply external power supply to pin 39 and gradually decrease 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.
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Test Conditions
l\’l\loote Parameter SW mode Test Method (test conditions: Vo =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.
trast
ggjnu;?rient 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 VyospRr (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 Vyospg (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.
bright
agj%s{,‘ﬁgﬁt (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) - Vprosp1
Data (B8) — Vbrosp2
Data (F8) - VprosD3
T32 [Analog OSD C B B A A A A A A (1) Set OSD BRIGHT to maximum (11).
d
Smmﬂtfhing (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

Note

No Parameter SW mode Test Method (test conditions: Vo =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 vVOSDACL1 on pin 43.

(5) Apply external power supply (pin 53 DC voltage — 0.5 V) to pin 53 and measure picture
period amplitude vVOSDACL2 on pin 43.

(6) Apply external power supply (pin 53 DC voltage — 1 V) to pin 53 and measure picture period
amplitude vVOSDACL3 on pin 43.

(7) OSDACL{=-20x(og (vVOSDACL2/VOSDACL1)
OSDACLy =20 x fog (vOSDACL3/vOSDACL1)

(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\’l\loote Parameter SW mode Test Method (test conditions: Vo =9 V/2 V, Ta =25° £ 3°C)
SW3 | SW4 | SW5 [ SW33 [ SW34 [ SW35 [ SW37 | SW38 | SW39
T34 | OSD blending 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 . ) . . .
l d d 4 |(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: 041TV1, 042TV1 and 043TV1.

(6) Repeat steps (3) to (5), applying 5 V from external power supply to pin 50, and measure
041TV2, 042TV2 and 043TV2.

(7) Repeat steps (3) to (5), applying 5 V from external power supply to pins 50 and 51, and
measure 041TV3, 042TV3 and 043TV3.

(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 v41c, 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, 0420SD1 and a430SD1.

(15) Repeat steps (12) to (14), applying 5 V from external power supply to pin 51, and measure
04108D2, 0420SD2 and 0430SD2.

(16) Repeat steps (12) to (14), applying 5 V from external power supply to pins 50 and 51, and
measure 0410SD3, 0420SD3 and 0430SD3.

2000-07-20 99/113



TOSHIBA TA1316AN

Test Conditions for Deflection

Common Test Conditions for Sync Signal
(Unless otherwise specified, Vcc =9 V/2 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
ynep (2) Determine phase difference S1py from pin 14 (SYNC IN) input waveform and pin 20 (AFC
filter) waveform.
29.36 us =
A
Signal a 0.285 V
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
s (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 HD2pH as in step (3) above.

31.75 us

Y
\ 4

Signal b 15V

—> «—235ps

v

«—HD1pH, HD2pH

Pin 20 waveform

-
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Note

No. Parameter

Test Method

HAOQ3 | 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
(HDpuyTY3) 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 us

Y

A

Signal b 15V

;
J\"T"

w
Y

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
Vihs10 = (SYNC_OFF_10 — SYNC_TIP_10) /0.286 x 100
Vihs11 = (SYNC_OFF_11 - SYNC_TIP_11) /0.286 x 100

1H
< > <—(0.08H
Pin 14
40 IRE Sync Sepa level
Y Vi
(=286 v Sync Tip level
mVp-p)
Pin 28 ( (
(SYNC output Mode)
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Note Parameter Test Method
No.
HAO05 | HD 1/2 input (1) Set sub-address (00) data to 40H.
threshold voltage . L
(2) Input signal b (as shown in figure below) to TP16.
(3) 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-
(4) Input signal b (as shown in figure below) to TP13 and set sub-address (00) data to 41H.
(5) Measure as in step (3) above, and determine signal amplitude VinHp2-
P 31.75 us
A
Signal b VihDH
v
—>  «—235ps
HAOQ6 | Horizontal picture (1) Set sub-address (00) data to 40H.

phase adjustment
variable range

@)
@)

(4)

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 us

A

Signal b 15V

—> l«—2.35ps

Pin 26 waveform
Data: 00H

—>» <— AHgfT-

Pin 26 waveform
Data: 80H

—>» <€«— AHgFT+

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).

P 31.75 us R
A
Signal b 15V
v
—>  «—235ps
Pin 26 waveform
(pin 23 voltage: 1.5 V)
—>  <—AHgo3

Pin 26 waveform
(pin 23 voltage: 3.5 V)

HAO08 | Clamp pulse phase,

width and level

(1)
@)
@)

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

OUT) in relation to signal b.
“4)
(®)
(6)

Apply no signal input to TP16.

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

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

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

Determine pin 18 clamp pulse phase CPgp, width CPpyy2 and output level CPy2 in relation to

pin 24.
B 31.75 us N
4
Signal b 15V
Y
2.35
! us
CP
i SPson

K [
Pin 18 waveform CPvo/1

A

—> <— CPw0/1
Pin 24 waveform
CP
i SPs2

A —
Pin 18 waveform CPy>

A

—> «— CPyy2
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Note

No. Parameter

Test Method

HAOQ9 | Black peak detection

pulse phase and level

(1)
@)
@)
(4)

(®)
(6)
@)

)

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

Determine pin 18 (SCP OUT) black peak detection pulse phase HBPgp4 and HBPgqp, in
relation to signal c.

Determine output level HBPsyg 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 HBPg455 and HBPgy5p, and output level HBPgy/45.

3 31.5 s .
! 413 ps |
—> D S— !
r 1 — 2V
Signal ¢
! ' ov
HBPs0a/s1a/S452 ‘_ !, HBPsob/s1b/S45b
Pin 18 waveform |
A
HBPsvo/sv1/sv4s
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 (VihnFBp)-

31.75 us

A
Y

1.5V

—>  le2.35ps
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TA1316AN

frequency variable
range

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

(2) 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 THgog using the
following formula:

TH=T1/(T1+T2)x 100 %
(3) Set sub-address (00) data to 81H, A1H, 82H and A2H, measure as in step (2) above, and
determine duties THg1a, THo1B, TH10A and TH1oB.
P T1 L T2 R
Pin 26 waveform
HBO02 | Horizontal (1) Set SW20 to open.
free-running : ; i
frequency (2) Set sub-address (00) data to 00H and measure horizontal free-running frequency F00 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 F01, F10 and F11.
HBO3 | Horizontal oscillation | (1) Set sub-address (00) data to 00H.

@)

@)

(4)

Connect 10-kQ resistor between pin 20 and V¢gc. Measure horizontal frequency FOOpN from
pin 26 (H-OUT) output waveform.

Connect 68-kQ resistor between pin 20 and GND. Measure horizontal frequency FOOpmax from
pin 26 (H-OUT) output waveform.

Set sub-address (00) data to 40H, 80H and COH, and measure as in steps (2) and (3) above,
horizontal frequencies FO1\mN, FO1pmax, F10MiN, F10pmax, F11min @and F11yax.

HBO4 [ Horizontal oscillation

control sensitivity

(1)
@)

@)

Apply Voo + 0.05 V and Vg — 0.05 V (see HBO1) to TP20, and measure frequencies FA and

following formula.

Set SW20 to open.
Connect external power supply to TP20. Set sub-address (00) data to O0H.

FB from pin 26 (H-OUT) output waveform. Calculate frequency change rate (BH00) using the

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.

HBO05 | H-OUT output voltage

(1)
)

Set SW20 to open.
Measure high (V15y) and low (V15) voltages of pin 26 (H-OUT) output waveform.
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TOSHIBA TA1316AN

l\’l\lo;e 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 (VPy) from TP27 output waveform.

range
ge) (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, VPt4, VPt5 and VP16.

Il 2.35ps
H: %
L 29.63 us R
Signal d
(TP16 input signal) 4V
5.6 us
q %
signale 1 [ 1 oV
(pin 24 input waveform)
----- GND
Pin 24
mputwavetorm | | | | [ [ [ [ | L]
TP27 waveform | [ 7 |
«—— VPW —>
< VPt >
V02 | Minimum vertical (1) This is same as step (1) for VO1.

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

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

Signal f (TP15

input waveform) | I
Pin 24
nputwavetorn || [ | [ [ | | | HEEEEEE

P27 waveform—‘j _______ ] |
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TOSHIBA TA1316AN

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 VBPPgg 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 VBPP1g, VBPP4s, VBPP2g, VBPP2g, VBPP3g, VBPP3s, VBPP4E,
VBPP4s, VBPP5E, VBPP5g, VBPPgg and VBPPgs.

Signal f (TP15 — PR — _
input waveform)

€«—3H-—»

< 262.5H~1125H >
nput HENHEEEREEE HEEEN
inputwaveform 1 | Vi{ | 1 [ | V[ | _______

< VBPPg >

«<—— VBPPg ——>!
TP18 waveform J

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

hase
P (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
VBLKpmax from pin 43 output waveform.

Signalf(TP15 —™ = [ --------- —_
input waveform) |

1
ot HENEREEN
input waveform
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TOSHIBA TA1316AN

(1) Video signal

63.5 us
Frequency fg sine wave
(2) Input signal 1
A
(3) Input signal 2 Amplitude A
A
Frequency fg sine wave
(4) Input signal 3 (

Figure T-1 Test Signals for Text/Color Difference Signal 2
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TOSHIBA TA1316AN

’ 63.5 us
20 us B B 20 us B  20ps |
20 ns —> D — —> «—— 20 ns
(1) Input signal 4
50%
(2) tpR — > [€<— —> <— tpF
0%
10%
50%
90% \
100% : b
> R > TF
@ tPR—> [|[«— —> —tpF
0%
10%
50%
90% /
100% i
<> <—>
R T

Figure T-2 Test Pulses for Text/Color Difference Signal 2
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TA1316AN

TOSHIBA

Test Circuit
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Application Circuit
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TOSHIBA TA1316AN

ABC Application Circuit
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TOSHIBA TA1316AN
Package Dimensions
SDIP56-P-600-1.78 Unit : mm
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Weight: 5.55 g (typ.)
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