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TOSHIBA TA8845BN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8845BN

BUS CONTROL VIDEO, CHROMA, AND SYNC. SIGNAL PROCESSING IC
FOR TV

The TA8845BN has various function to be controlled via
IC bus as shown by a table of bus control map in
succeeding page. Not only the user control but also
various adjustment or compensation are possible via bus. /\
(RGB cut off and drive adjustment etc.) - )

FEATURES

Video stage

® Black Expansion
SDIP64-P-750-1.78

® Aperture Compensation (built-in Delay Line) Weight : 8.85g (Typ.)

® Reverse DC Restoration
® Hi-Bright Color

®  Correction

Chroma stage Sync. stage
® Color Primaries Output ® High Performance Sync. Separation
® Cut-off, Drive Adjustment ® Horizontal, Vertical Oscillation non adjustment by

® (Color Detail Enphanser countdown System

e Relative Phase, Gain Switch ® Horizontal Phase Adjustment

e 1Q Demodulation ® Saw Tooth Wave AFC

e Color y Correction ® X-ray Protection Circuit

® Automatic Flesh Color Correction

RGB stage
® OSD Interface

® Linear RGB Interface

® Fast BLK

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control 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

TA8845BN

TERMINAL FUNCTION

N PIN NAME FUNCTION INTERFACE CIRCUIT
1 N.C — —
2 |N.C — —
: I
n 500
Filter for vertical sync. al§ S
3 |[V.Sepa. separation is to be connected e I/le;;e'_'
to this terminal. Sync. Sepa. x
<
Vecd
@
AFC filter is to be connected x
to this terminal. AFC1 is to
4 | arct synchl.'omze the hor.lzontal
sync. input and horizontal = e
pulse made by 32fy counting %9
down. Y\ 20 x
/; il © 7”7
O)
Construct 32fy (503kHz) Osc.
circuit with connection of x
5 |32fy VCO ceramic resonator. The
recommendable resonator is %
Murata CSB503F30. = ®
PN
®s
m
Vcc terminal fir I12L circuit.
2L V . . —
6 cc 2.2V is to be applied.
Vcc terminal for Def. circuit.
7 |DEF V . . —
cc 9.0V is to be applied.
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TOSHIBA

TA8845BN

PIN

No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

H.Out

Horizontal output terminal
using emitter follower, to
output pulse of 5.0Vpp (Typ.)
amplitude with 43% (Typ.)
duty.

_®

g

e

X-ray

X-ray protection circuit.

The threshold is 3.65 (Typ.).
i.e., with voltage higher than
this voltage. This circuit is to
make H out be “low”.

»l
E” 5k 2kQ
et
Q

10

AFC2

AFC Filter is to be connected
to this terminal.

AFC2 is to keep constant
phase relation between FBP
and horizontal pulse made by
32fy counting down circuit.

¥ 12000 LKL.

AFC

Clamp

Det.

11

H.BLK Input

FBP input terminal for the
horizontal AFC circuit.
The threshold level is 2.8V
(Typ.).

G
3
x Jm—.
11 3‘?‘ng >1>
«

I

12

Sync. Output

Sync. signal is to be separated
by the sync. sep. circuit and to
be output from this terminal
with open collector structure.

Vee
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TOSHIBA

TA8845BN

A PIN NAME FUNCTION INTERFACE CIRCUIT
: ®
To output internal DAC
output. 1K
13 |Test Output The DAC is to be selected via
bus. Y
14 |12L GND GND for I2L circuit. —
) . .
15 |spa I°C bus 1/0 terminal with
threshold voltage of 2.3V 15
16 |SCL 16
(Typ.).
GND for Def. linear, RGB
17 | GND2 interface, and IQ demo. stage. _
RGB primally color output )jé
18 |R Output terminal with emitter follower | ©
19 |G Output structure. >|_
20 [B Output The output has the H.V.BLK
signal. — L s«
Vcc for 1/Q demo. stage and
21 | Vee? RGB interface. 12V. -
OSD fast blanking signal input
22 |OSD Yg Input terminal.
The threshold is 1.4V.
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TOSHIBA

TA8845BN

A PIN NAME FUNCTION INTERFACE CIRCUIT
RGB input terminal for OSD + 33
23 |OSD R Input with threshold of 1.4V. 23 O
24 |0OSD G Input If this terminal is connected to | 22 O N,
25 |0OSD B Input Vcc (threshold Ve -0.7V) this | *° + TS | ﬁ
IC is to be test mode. Ojl- :T 3i 5’.1-
Video signal mute signal is to IS Mute
be applied to this terminal. X "3>I
. This is for an application with 1k
26, AWV
26 |Video Mute AKB IC. D
Picture Mute : 3.0V 'y AKB
AKB Mute : 9.0V
To reduce the contrast of TV =
§|gnal a'.c the time of super 3000
27 |Analog RGB Y impose in analog RGB signal @
input.

The threshold voltage is 1.4V.

3.5V

28

Analog RGB Yg

Analog RGB fast blanking
signal input terminal.
The threshold is 1.4V.

29
30
31

Analog RGB R Input
Analog RGB G Input
Analog RGB B Input

Analog RGB is to be input
and to be clamped by internal
clamp circuit.

Recommendable input level is
1.0Vp-p.

Clamp

29

30 O
RS e

50k ) C)
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TOSHIBA

TA8845BN

A PIN NAME FUNCTION INTERFACE CIRCUIT
x b
32 |RGB Contrast Analog RGB.5|gnaI contrast e J *Q
control terminal. N, (
1k
X pac W 2
® Te
1bit DAC output terminal
33 : . s K
controlled via I°C bus with
36 |, 36 ®
45 | 1bit DAC Output open collector Structure. 2 O e
49 Terminal voltage is to go to 9 L
0V for data of “1”.
Input terminal for I, Q signal. T
34 {1 Input Since mternal.clamp CH?CUI‘t is
35 |Q Input to clamp the input to internal -
pu reference level, the input is to | 3! O 1kQ
be the capacitance coupled. 1k
Output terminal for I, Q
37 |Q Output signal.
38 |l Output Provided internal LPF to reject
carrier components.
£
To monitor the internal signal. ¥ 1
39 |Monitor Output The signal (Y, R-Y, B-Y, G-Y) is G -
selected via bus. ! b3
®
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TOSHIBA

TA8845BN

PIN
No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

40

CW Output

CW of the fgc output terminal.

DC level is to be changed up
to output ; color or B/W.
Color : 3.3V
B/W : 0.8V
When this pin is connected to
V¢, B-Y signal is to be
output.

B/W

41

APC Filter

APC filter for fgc Osc is to be
connected to this terminal.

0.05mA

42

X'tal

X'tal resonator for 3.58MHz
VCXO circuit is to be
connected to this terminal.
Recommendable X'tal is MIL
HC-49/U.

»l

Lg
ol
>

5

2.5k ]!

w1
Ss
ok 1

5002

1.5pF

43

Killer

Killer filter is to be connected
to this terminal.
Terminal voltage is ;

Color : 8.6V

B/W : 7.9V

Gate 3

8.6V

44

GND1

GND terminal for chroma
stage.
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TOSHIBA

TA8845BN

ABL input terminal.

A PIN NAME FUNCTION INTERFACE CIRCUIT
¥
26 | Acc ACC Fllter |s. to be connected @ v
to this terminal. 3G k@
j’\—
 § | .
)L)_ 100kQL <
<3
Chroma signal input terminal, X
47 |Chroma Input Typ. input level is 280Vp.p
(burst).
3k0)
@ G >
¥ =2 TZ
Vcc for chroma stage and
4 Veel ) —
8 |Vec Video Stage.
Filter for Y clamp is to be )
connected to this terminal. “ﬁ ]
Since pin 56 compensates DC lij
restoration ratio, it is @ s
50 |Y Clamp impossible to change DC 3k€
restoration ratio by brightness £ -
circuit. 35kQ)
The DC restoration ratio is g 4E ig ®
fixed to 100%. Gl G
 §
. Bnghtness control DAF output 3000, |6k0 |) 51_
51 | Brightness terminal, can be applicable as Q) W TW—K

——=—DAC

1997-11-05 9/69




TOSHIBA

TA8845BN

capacitance connection only is
4.0MHz.

With resistance to GND, the
peak frequency is to lower, to
V¢, higher.

53 P7
3

A PIN NAME FUNCTION INTERFACE CIRCUIT
Uni-color control DAC output ¥
52 |Uni-color terminal, can be applicable as ?,353,(9 J *Q
ACL input terminal. @ N, 0]
X L —--DAC o 2
® Te
Filter for internal DL delay
time automatic adjustment is ®
to be connected to this £ 51_‘
terminal. 1000
The DL aparature correction
53 |Filter Adjustment peak frequency with

54

Dynamic ABL

Terminal to supply control
current for Dynamic ABL and
black level correction.

The dynamic ABL and black
level correction are to do level
shift the Y signal to black
direction subject to outflow
current when the black level
expanded signal is still
whitish.

55

VM Output

Signal for VM (Velocity
modulation) is to be output
from this terminal.

The Y signal after black level
expansion, y-correction, and
uni-color control is to be
output.

Since the output is the open
collector structure, an external
resistance is required.

La |
2000 |

K 30kQ)
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TOSHIBA

TA8845BN

PIN

No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

56

DC Restoration Ratio
Correction

This terminal is for DC
restoration ratio correction.
The DC restoration ratio (TDC)
is subject to the follows ;
5k} .
TDC =m x 30+ 100 [A)]
The smaller the external
resistance R, the bigger the
correction amount.
With open terminal, black
level expanded and sync.
signal rejected signal can be
monitored. This is to check
the Black level expansion
function.

®
£ E'_ ®

L 5kQf5k0)

23 e g/

5k

4.0V

57

Black Level Expansion
Point

Terminal to define the black

level expansion starting point.
When the terminal voltage is
higher than 6.7V, this IC is to
go to Test mode.

”
N
ol al
La | Lat |
w >
~9
(PR PE Y jolg
A A
W- VWA

58

Y Input

Y signal input terminal.
Recommendable input level is
1.0Vpp (sync. negative)
Because of pedestal clamp at
the input terminal, the signal
sourse impedance must be

low.

®
x
@ c:K
G P4
x <
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TOSHIBA TA8845BN

,'fl'(')“_ PIN NAME FUNCTION INTERFACE CIRCUIT

Terminal to control the black

level expansion gain and black
level shift gain of the dynamic
ABL.

The black level to be same as

59 |Black Peak Detection [that of pedestal level after 7.5kQ)
black level expansion is subject
to resistance between this z
terminal and GND. l
Smaller resistance increase the
black area.

3k

4.5V .

60 [GND3 GND for Video Stage. —

Input terminal for sync.
separation circuit.

Video signal of 2Vpp sync.
negative is to be input. LPF to
reject chroma signal X
components is integrated.
61 [Sync. Input Mila capacitance is to be ),
applied for coupling.
Since this coupling capacitance +
is also the one for sync. 2
separation filter, signal sourse l
impedance is to be lowered
(emitter folower drive).

1.4V

62

V pulse output terminal.

V.BLK Input, .
VP Output V pulse out level is 5.0V £ ek

(Typ.). )—IL -
G

62

63 |N.C. — —

64 |N.C. — —
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TOSHIBA TA8845BN

BUS CONTROL MAP (Module address : 88H)
SUB DATA
FUNCTION ADD. D7 Dg Dsg Dg D3 D> D1 Dg
] Video
Uni-color (TV) 1 00 1\, 10 (g) (1) (1) (1) (1) (1) (1) (1)
Brightness 01 (1) (0) (0) (0) (0) (0) (0) (0)
Color 02 Color Mute
(0) (1) (0) (0) (0) (0) (0) (0)
Hue 03 (1) (0) (0) (0) (0) (0) (0) (0)
Sharpness 04 [DAC1 (0) (1) (0) (0) (0) (0) (0) (0)
RGB
Brightness 05 |DAC2  (0) (1 (0) (0) (0) (0) (0) (0)
RGB Contrast | 06 |DAC3  (0) (1) (0) (0) (0) (0) (0) (0)
sub Color 07 Forced TV |Color Limiter Level
! (1) (1) (1) (1) (0) (0) (0) (0)
osD VM Y Gain
Sub Contrast | 08 1.0 act (1) (1) (1) (1) 0) (0) 0) (0)
R Cut off 09 (1 (0) (0) (0) (0) (0) (0) (0)
G Cut off 0A (1 (0) (0) (0) (0) (0) (0) (0)
B Cut off 0B (1 (0) (0) (0) (0) (0) (0) (0)
. Color Tem-
G Drive 0C perature (0) (1) (0) (0) (0) (0) (0) (0)
B Drive 0D |DAC4 (0) (1) (0) (0) (0) (0) (0) (0)
Chroma OE |Color y R-Y Relative Phase|R-Y G-Y G-Y Auto Flesh |Flesh Pull-
Control Correction Relative [Relative |Relative |ON/OFF in Range
(n )] (0)[Amp. (1)]JAmp. (0)|Phase (1) (0) @)
. B/B Hi-bright Color |Color Detail Sharpness Tracking WPS
Y'de“" Controll ¢ |on/oFF Emphasis
(0) (0) (0) (0) (0) (0) (1) (0)
. Y-NR Level y Correction [y Cor- [Black Ex- SRT Black
\2/|deo Control 10 Starting Point ([rection [pansion Expansion
(1 (1 (1 (1)[Curve (1)|Gain (0) (D|Pull-in (1)
Horizontal 11 Service Monitor Output
Picture Phase Mode (0) (0) (0) (1) (0) (0) (0) (0)
Compres- H.AFC Sensitivity | Vertical Frequency Vertical Output Pulse Phase
DEF Control 12 |[sion BLK
(0) (0) (1) (0) (0) (0) (1) (1)
| Test Output Selection
Test Mode | 13 —o o0 o o (0) ©)

(Note) (0), (1), Default Value
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TOSHIBA TA8845BN
ITEM DATA (MIN.~MAX.) DEFAULT
Uni-color (TV) - 18dB~0dB 0dB
Brightness (Include Sub) 1 1.3V---10mV /step ov
Hue (Include Sub) = 140°---0.4°/step t0°
Color - 14dB~0dB~ +4dB t0°
Sub Color *3dB---0.2dB /step +0dB
RGB Contrast - 18dB~0dB (same performance as Uni-color Cont.) -5dB
Sub Contrast (TV) +4dB---0.25dB /step +0dB
Sharpness Tracking SRT level at picture : Center, (00) : -00/(01) : -3/(10) : +3dB
0/(11) : +3
Sharpness - 6dB~ + 6dB~ + 12dB (at 2.4MHz) +6dB
RGB Brightness (Include Sub) | £0.9V x g 1)V
g::’f)ary Color Output "Cut +0.7V~ —0.3V (for 3V) 4mV/step +0.2V
Primary color Output “Drive” |Against R +3dB Center
0SD Contrast (0) :2.0/(1): 2.5Vpp 2.5
Blue Back Contrast (0) : OFF/(1) : 1.2Vpp OFF
Hi-bright Color (00) : OFF/(01) : 004/(10) : 0.08/(11) : 0.12 times OFF
Auto Flesh ON/OFF (1) : ON/(0) : OFF Pull-in axis : I axis (123°) OFF
Flesh Pull-in Range (0) : *34°/(1) : £18°(for I axis) +18°
Color Limiter Level (11) : OFF/(10) : —=1dB/(01) : 0dB/(00) : 1dB OFF
Forced TV (1) : Normal/(0): Forced TV Normal
VM Y Gain (00) : == /(01) : —=6/(10) : =3/(11) : 0dB 0dB
Y-NR Level E;I(:I|)\|R:=%I;F/(10) : 25 IRE/(01) : 50 IRE/(00) : 75 IRE OFF
y Correction Starting Point (00) : 80/(01) : 90/(10) : 93 IRE/(11) : OFF OFF
y Correction Curve (1) : -1/(0) : —2dB -1
WPS (1) : 105/(0) : 95 IRE (Ref. cut off Voltage) 95
DAC1T Output Open Collector output (0) : OPEN/(1) : ON OFF
Color Detail Emphasis (CDE) (00) - OI_:F/(01) - +3/(01) = +6/(10) : +9dB OFF
(max. gain) at R-Y
Super Real Transient (SRT) (0) :14/(1) : 28 IRE 28
Black Expansion Max. Gain (1) : OFF/(0) : +3dB +3
Black Expansion Pull-in Point |(1) :0/(0) : +4 IRE 0
DAC2 Output (0) : OPEN/(1) : ON OFF
DAC3 Output (0) : OPEN/{(1) : ON OFF
Color y Correction 7-C for R-Y positive side (0) : ¥ ON/(1) : y OFF ON
DAC4 Output (0) : OPEN/(1) : ON OFF
R-Y Relative Phase (11) :90/(10) : 93/(01) : 96/(00) : 99° 93
R-Y Relative Amp. (0) :0.76/(1) : 0.80 times 0.80
1997-11-05 14/69




TOSHIBA TA8845BN

ITEM DATA (MIN.~MAX.) DEFAULT

G-Y Relative Phase (1) : 240/(0) : 245° 240
G-Y Relative Amp. (0) : 0.31/(1) : 0.33 times 0.33
Color Mute Sc)c : OFF/(1) : ON Blanking to 1Q (C-Y) out for B/W mode OFF
Monitor Output Selection between (11) : Y/(10) : R-Y/(01) : B-Y/(00) : G-Y G-Y

DAC Out Select to pin.
Test Output Selection (111) : color/(110) : Hue/(100) : Picture/(101) : Sub Color

. . H.POS

(for IC Tester) (011) : Sub Contrast/(010) : G Drive/(001) : B Drive/(000) :

H.POS

. (0) : OFF/(1) : ON

Video Mute Fix RGB Output to OSD low Level (OSD display is possible) OFF
Color Temperature SW (0) : OFF/(1) : ON (G : —-1dB, B : —2dB) OFF
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TOSHIBA TA8845BN

SERVICE MODE (1bit)

Vertical output pulse

- . . -n .n R ~SerViCe Mode (H|) 1 0
IJ IJ IJ U U Vstop Normal
~VP--LOW Default

When service mode is ON, vertical defrection stops and RGB output turn to cut off voltage.

VERTICAL FREQUENCY (2bit) MODE
Vertical pull-in range (Window) selection Defaultl 0 | 0 |Normal
<Wide> ....... For 50Hz /60Hz 0 1 |Forced 262.5H

(Window : 224.5~353H) 1 | 0 |Wide
<Normal> ..... For 60Hz 1 1 |Forced 312.5H

(Window : 224.5~297H)

COMPRESSION BLK (1bit) 1 0

Bit for blank upper & bottom side of screen for 16 x9 picture display Compression

(Vblk period ; 520H~0H~28H, 257H~291H) BLK Normal
Default
H.AFC SENSITIVITY (2bit)
MODE
Selecting phase detector output current ID 0 | 0 |Detector OFF (fy Free run)
of H.AFC1 Default| 0 | 1 [Normal
1 0 |IDx3 during VBLK
1 1 [IDx3 all period
VERTICAL PULSE PHASE (3bit) Dy [ D1 | Dg MODE
Vertical output pulse timing adjustment (Vertical position) 0 0 0 [standard
0 0 1 |0.5H~delay
0 1 0 [1.0H~delay
Default| 0 1 1 [1.5H~delay
1 0 0 |2.0H~delay
1 0 1 |2.5H~delay
1 1 0 |3.0H~delay
HORIZONTAL PULSE PHASE (5bit) 111 | 1 [3.5H~delay

Picture position control (Horizontal)
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TOSHIBA TA8845BN

12C BUS CONTROLLED FORMAT SUMMARY
Bus controlled format of TA8845BN is based on 12C Bus Control format of Philips.

Data Transfer Format
[ S | Slaveaddress | 0 | A | Sub address | A | Data | A ] P |

{ 7bit } 8bit ! 8bit
MSB MSB MSB

S : Start Condition

P : Stop Condition

A : Acknowledge

(1)  Start condition, stop condition (2)  Bit transfer
r--n i : L :
SDA i i /____\ E/ i SDA / i i X i i \
1 I 1 [} T T T T
1 1 1 1 I 1 1 1
1 1 1 1 I 1 1 1
— — 1 1 1 1
o N /LN /1r] @ TN\
Start Condition Stop Condition ' ' ' '
SDA cannot change. ]
SDA can change.
(3) Acknowledge (4) Slave address

r—=—1

from Master i --:X 7T rioh A6 | A5 | A4 | A3 | A2 [ A1 | AD | R/W
SDA ' -— Impedance

i

l -
from Slave i High Impedance \_/_
SDA :
1
1
1
1
1
1

from Master s \ /1 -\‘ / 8 \ / 9 \

I
[}
[}
[}
[}
I
[}
L
I
[}
I
I
[}
[}
[}
:
I
scL ]

JRp—

Purchase of TOSHIBA 12C components conveys a license under the Philips 1°C Patent Rights
to use these components in an I2C system, provided that the system conforms to the I°C
Standard Specification as defined by Philips.
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TOSHIBA TA8845BN

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vce 13 \"
Power Dissipation Ppmax | 2660 (Note) [ mW
Input Signal Voltage €in 3.0 Vp-p
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

(Note) When using the device at above Ta=25°C, decrease the power dissipation by 21.2mwW
for each increase of 1°C.

PD - Ta

2660

25 65 150
Ta (°Q)

RECOMMENDED SUPPLY VOLTAGE

,'fl'(')\' PIN NAME MIN. | TYP. | MAX. | UNIT
7 9V Ve 85| 90| 95| V
6 2.2V Ve 20 | 22| 24| Vv
g? 12V Vce 110 | 120 | 130 | V
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TOSHIBA TA8845BN

ELECTRICAL CHARACTERISTIC
DC CHARACTERISTICS (Unless otherwise specified, Vcc =9V, Ta=25°C)
DC voltage characteristics

,'fl'g' PIN NAME SYMBOL TcE|§T TEST CONDITION MIN. | TYP. | MAX. | UNIT
) CUIT
1 [N.C. N.C. — — — — — —_
2 [N.C. N.C. — — — — — —_
3 |V.Sepa. V3 — |Pin61 : 1.5V 3.40| 4.14 | 5.40 \Y
4 | AFC1 Vg — |OPEN 7.00| 7.50 | 8.00 \}
5 |32fy VCO Vg — |OPEN 5.40( 5.80 6.10 \Y
6 |I°L Vce Vcc — — — 2.20 — \Y
7 |DEF Vcc Vce — — — 9.00 — \"
8 |H.Out Vg — | High Level 4.70] 5.00 5.30 \Y
9 [X-ray Vg — — — | =1 = v
10 |AFC2 Vio — — 4.70| 5.20 | 5.70 \}
11 [H.BLK Input Vi1 | — — — | =1 = v
12 | Sync. Output V12 — |Low Level -0.50( 0.00 | 0.50 VvV
13 |Test Output Viz | — — 245 278 [ 330 | V
14 [12L GND Via | — — — [o000 | — Vv
15 |SDA Vis — | High Level 4.80| 5.00 5.20 \Y
16 |SCL Vie — — 4.50| 5.00 | 5.50 \}
17 [GND2 GND — — — 0.00 — VvV
18 |R Output Vig — — 3.10( 3.30 | 3.50 \'}
19 [G Output Vig | — — 3.10{ 3.30 | 350 | V
20 |B Output Voo — — 3.10( 3.30 | 3.50 \
21 |Vcc2 Vee — — — 12.0 — \Y
22 [0SD Yg Input Vor | — — — | =1 = v
23 [OSD R Input Va3 — — — — — Vv
24 [0SD G Input Vog | — — — — — Vv
25 |OSD B Input Va5 — — — — — \
26 |AKB Mode/Video Mute | Vg — — — — — Y
27 |Analog RGB Y Vo7 | — — — | =1 = v
28 [Analog RGB Yg Vog | — — — | =1 = v
29 |Analog RGB R Input Vo9 — — 3.80( 4.00 | 4.20 \"
30 |Analog RGB G Input V3o | — — 3.80[ 400 | 420 | V
31 |Analog RGB B Input V31 — — 3.80( 4.00 | 4.20 VvV
32 |RGB Contrast V32 — |OPEN 5.70| 6.00 | 6.30 \
33 | DAC1T Output V33 — |[Low Level 0.00( 0.07 0.12 \Y
34 |l Input V3g4 — — 495| 5.25 | 5.55 \}
35 [Q Input V35 | — — 495|525 | 555 | V
36 |DAC2 Output V36 — |Low Level 0.00| 0.07 | 0.12 \"
37 |Q Output V37 | — — 8.45| 870 | 895 | V
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,'fl'é\'_ PIN NAME SYMBOL Tgflﬁl: TEST CONDITION MIN. | TYP. | MAX. | UNIT
38 |l Output Vig | — — 845 | 8.70 | 895 | V
39 | Monitor Output Vig | — — 360 | 390 | 420 | V
40 |CW Output Vag | — — 080 | 1.00 | 120 | V
41 | APC Filter Va1 | — — 860 | 890 | 920 | V
22 [Xtal Vao | — |OPEN 550 | 595 | 630 | V
43 |Killer Vaz | — — 780 | 8.10 | 840 | V
44 |GND1 GND | — — — | o000 | — v
45 |DAC3 Output Vas | — |Low Level 000 | 007 | 012 | V
46 |ACC Vag | — — 12 | 116 | 120 | V
47 |Chroma Input V47 | — |OPEN 270 | 3.00 | 330 | V
48 |Vcc1 Ve — — — 12.0 — \Y
49 |DAC4 Output Vag | — |Low Level 000 | 007 | 012 | V
50 |Y Clamp Vsg | — — 570 | 720 | 870 | V
51 |Brightness Vsq | — — 430 | 451 | 472 | V
52 | Uni-color V2 — — 6.30 | 6.60 | 6.90 Vv
53 |Filter Adjustment Vs | — — 520 | 6.00 | 6.80 | V
54 |Dynamic ABL Vsg | — — 240 | 290 | 340 | V
55 |VM Output Vss | — — 830 | 850 | 870 | V
5 |DC Restoration Ratio Vsg | — — 430 | 450 | 470 | v
Correction
Black Level Expansion
>7 | point i Vs7 | — - — | T | v
58 |Y Input Vsg | — — 425 | 450 | 475 | V
59 |Black Peak Detection Vg — — 4.60 | 5.10 | 5.60 \
60 |GND3 GND | — — — | o000 | — v
61 |Sync. Input Vo1 | — — 200 | 225 | 250 | V
62 |V.BLK Input, VP Output Vg2 — | High Level 450 | 5.00 | 5.50 \Y
63 |N.C. NC. | — — — =1 =1 =
64 |N.C. NC. | — — — =1 =1 =
DC current
TEST
PIN NAME SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
cuIT

9V Ve DEF, Icc | — — 15 | 23 30 | mA

2.2V Vcc 1%L, Icc — — 13 19 25 mA

12V Ve lcc —_ —_ 59 88 120 mA
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AC CHARACTERISTICS (Unless otherwise specified, Vcc =9V, H.Vcc =9V, Ta=25°C)
Video stage

TEST TEST
CHARACTERISTIC SYMBOL | cIR- MIN. | TYP. | MAX. [ UNIT
CUIT CONDITION
Y Input Pedestal Clamp Voltage Vsg — (Note 1) 43 4.5 47 \Y
TcL 0.6 1.0 1.3
— S
Y Input Pedestal Clamp Phase TeL2 (Note 2) >3 30 32 Yz
Pin 56 Output Impedance ZoUTs6 | — (Note 3) 44 5.5 6.6 kQ
DC Restoration Ratio Compensation
Amp. Gain Ayse — (Note 4) 0.28 | 0.34 | 0.40
Dynamic ABL Max. Sensitivity Gys4 — (Note 5) 3.5 5.0 6.5 [mV/uA
Black Expansion Amp. Max Gain GyVBE — (Note 6) 1.30 | 1.40 | 1.50
Y Input Dynamic Range DRrssg — (Note 7) 0.9 1.0 1.2 Vp-p
Picture Control Center Frequency Fp — (Note 8) 4.0 43 4.6 MHz
i GsSMAX 10 12 14
P I R — N dB
icture Control Range GSMIN (Note 9) ~70 N
Picture Control Center Characteristics GscT — (Note 10) 4.0 5.5 7.0 dB
FPMAX 4.7 6.3 8.2
— MH
Center Frequency Change Range FPMIN (Note 11) >3 31 20 z
POSQo 190 210 230
i POS 175 195 215
Super Real Transient 2T Pulse 01 _ (Note 12) ns
Response POS10 150 165 180
POS11 120 135 150
GNRgg -10 -8 | -55
Noise Reduce GNRg1 — (Note 13) -4 -2 10 dB
GNR1g 5 7 9
. . VsT1 250 [ 310 | 370
— mVp.
Black Expansion Start Point VsTa (Note 14) 320 | 230 | 520 p-p
Black Peak Detection Inhibit Period
(Horizontal) TRPH — (Note 15) 125 | 135 | 145 | s
Black Peak Detection Inhibit Period
(Vertical) Tpv — (Note 16) 22 23 24 H
GVMgg -20| -14 | -12
. GVMg1 -5 -4 -3
— dB
VM Output Y Gain GVM1g (Note 17) - 1 0
GVM11 0 1 2
Vyoo 530 | 575 | 620
v Correction Start Point Vyo1 — (Note 18) 600 645 690 mV
V710 620 665 | 710
, , Gyo -27|-20]| -15
— dB
v Correction Gain Gy (Note 19) 75 [ -10 1 <05
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TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. [ UNIT
CUIT CONDITION
VBP( 5 20 35
. _ v
Black Peak Detection Level VBP (Note 20) ~50 s 710 m
DL Aparature Correction Limiting VALg 65 90 115
- mVp-
Range VAL (Note 21) 20| 45| 70| PP
GCDgo 21 23 25
. . GCDo1 18 20 22
— dB
Color Detail Emphasis GCD1g (Note 22) 3 12 16
GCD11 1.5 4 6.5
Chroma stage
TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. [ UNIT
CUIT CONDITION
F1 0.56| 0.80 1.12 vV
ACC Characteristics ea — (Note 23) 0.08| 0.16| 0.24| PP
A 0.9 1.0 1.3
Color Killer Color Remaining VK — (Note 24) — — 3.0 mVpp
VCMAX 056 080 1.12[
VCCEN 0.24| 0.34| 0.47 p-p
Color Control Characteristics VCMIN — (Note 25) 47 67 94| mVpp
ec+ 6.0 7.5 9.0 dB
ec- -15.5|-14.0| -125
VSMAX 0.93| 1.33|] 1.86
VSCEN 056 0.80| 1.12| Vpp
Sub Color Control Characteristics VSMIN — (Note 26) 0.40| 0.57| 0.80
es+ 3.0 4.4 5.8 dB
es— -43| -29| -1.5
VUMAX 056 0.80| 1.12
- VUCEN 0.32| 0.45| 0.63| Vpp
| Ch — N 27
Contrast Control Characteristics VUMIN (Note 27) 007 00l o042
eu -20| -18| -16 dB
. VBK 0.10] 0.20[ 0.50
- mVp-
Killer Input Level Vac (Note 28) 020 1121 282 p-p
VKpw 7.7 8.0 8.3
Killer Characteristics VK¢ — (Note 29) 8.45| 8.75| 9.05 VvV
AVK 0.28| 0.75( —
APC Frequency Control Sensitivity B — (Note 30) 1.0 1.7 29| Hz/mV
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TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. [ UNIT
CUIT CONDITION
. f 250 500 | 2000
APC Pull-in Range fEE 750 00 | 2000
— (Note 31) Hz
APC Hold Range fHH 250 >00 | 3000
fHL 250 | 500 | 3000
fsc Out Amplitude VF — (Note 32) 0.47 | 0.54 0.62 Vp-p
IQ Color Differential Output Level VI — (Note 33) 0.56 | 0.80 1.12 Vp-p
fmiﬁltgeleferentlal Out Relative VI/VQ . (Note 34) 0.9 1.0 1.1
IQ Color Differential Output Relative 5IQ _ (Note 35) 88 93 08 o
Phase
IMAX 35 45 55
7 -10 0 10 .
IQ Color Differential Tint Control 6|(\:/|E|I:| — (Note 36) “55 | —a5 | -3
Ovm 80 90 100
IQ Color Differential Max. Output E| 268 | 3.35 | 4.02
Level EQ — | New37) 335 [ 02| PP
VL, 0.67 | 0.85 | 1.02
Color Limiter Characteristics Vi — (Note 38) 061 ] 076 | 092},
VL _ 1 054 | 068 | 083 PP
VL 0.80 1.02 1.25
Color Mute CcM — (Note 39) — 0 — Vp-p
Remained CW Level x'se — | (Note 40) —— 1: MmVp-p
Remained Harmonic Level xngee — (Note 41) — — ;g mVp.p
VRgg 114 [ 152 | 1.90
VRg4 1.20 | 1.60 | 2.00
RGB Color Differential Output Level VG3) — (Note 42) 047 | 062 | 0.78 | Vpp
VG334 0.50 | 0.66 0.83
VB 1.50 | 2.00 2.50
VRgg/ VB 0.65 | 0.76 | 0.89
RGB Color Differential Output VRga/VB _ (Note 43) 0.68 | 0.80 [ 0.92
Relative Amplitude VG332 /VB 0.26 | 0.31 [ 0.36
VG34/VB 028 | 033 | 0.38
6Rgg 83| 90 97
6Rgs 86 | 93| 100
RGB Folor Differential Output OR104 . (Note 44) 89 96 103 o
Relative Phase OR109 92 99 106
0G40 230 | 240 250
0Gys3 235 | 245 | 255
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TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. [ UNIT
CulT| CONDITION
RGB Color Differential Tint Control OTMAX (Note 45) +35 | +45 | +55 o
Characteristics OTMIN -55 | -45 | =35
GR| 443 | 554 | 6.65
Ggl 090 | 1.12 | 1.35
Gg| 3.48 | 435 | 5.22
: - GRQ 256 | 3.20 | 3.84 |
IQ Amplitude Characteristics Ga0 — (Note 46) 177 | 221 | 2.65
GBQ 537 | 6.71 | 8.05
ER 1.78 | 2.22 | 2.66
Vp-p
Ep 214 | 2.68 | 3.21
- Vy 0.00 | 0.40 | 0.80 Vp-p
Color y Characteristics Ay — (Note 47) 053 | 067 [ 0381 —
- Fa1g 0.44 | 0.55 [ 0.66
Flesh Color Characteristics Faas — (Note 48) 036 | 025 [ 052
VHH 0.8 1.0 1.2
i Vp-p
Half Tone Characteristics VHL — (Note 49) 1.6 2.0 24
H 1.8 2.0 2.2
RGB Color Differential Output DC Ve . (Note 50) 358 | 390 | 4.21 Vv
Voltage
RGB Color Differential Output DC
— — +
Difference between Each Axes AV (Note 51) 0| 20 mV
HB1 — 0 | 0.01
. . HB2 0.02 | 0.04 | 0.06
Hi-bright Color Gain HB3 — (Note 52) 0.06 1008 010 —
HB4 0.10 | 0.12 | 0.14

* RorGorB
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Deflection circuit

TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. | UNIT
CuIT CONDITION
Sync. Sepa. Input Sensitive Current IN16 — (Note 53) 15 25 40| pA
V.Sepa. Filter Terminal Outflow
Current louT3 — (Note 54) 5.6 7.0 87| uA
V.Sepa. Level Vsgp — (Note 55) 3.4 44| 54| v
H.AFC1 Phase Detection Current IDET1 — (Note 56) 230| 330 470 wA
H.AFC1 Double Mode Phase
Detection Current 2IDETT — (Note 57) 420( 600| 860| «A
Phase Detection Stop Period Tcoa — (Note 58) — |258~6| — H
Phase Detection Stop Mode TERS — (Note 59) 15.584(15.734|15.884| kHz
H.AFC2 Phase Detection Current IDET2 — (Note 60) 3501 500 710| wA
32fy VCO Oscillation Start Voltage Vvco — (Note 61) 3.5 4.0 4.5 \
Horizontal Output Start Voltage VHONS — (Note 62) 4.0 4.5 5.0 \
Horizontal Output Pulse Duty THS — (Note 63) 39 41 43 %
Horizontal Free Run Frequency fHO — (Note 64) 15.584(15.734|15.884| kHz
i fHMAX 16.500(16.700( 16.900
— kH
Horizontal OSC Frequency Range FHMIN (Note 65) 12.700115.000115.300 z
Horizontal OSC Control Sensitivity BH — (Note 66) 2.0 2.3 2.6 kHz/V
. VH8 4.7 5.0 53 \Y
Horizontal Output Voltage Vis — (Note 67) — ol 700 mv
X-ray Voltage Protection Detection
Voltage VooN — (Note 68) 3.5 3.6 3.7 Vv
X-ray Voltage Protection Voltage VH7 — (Note 69) — — 2.5 \Y
Horizontal Sync. Phase SPH1 — (Note 70) 3.1 3.5 39| us
Horizontal Image Position Phase
. AH — N 71 4.2 . .
Adjustable Range SFT (Note 71) >0 29w
Vertical OSC Start Voltage VoN — (Note 72) 4.0 4.5 5.0 \Y
Vertical Free Run Frequency fvo — (Note 73) 48 53 58 Hz
Service Mode Switching Voltage VPNO — (Note 74) 45 5.0 5.5 \Y
) VVH 45 5.0 5.5 \Y
Vertical Output Voltage VL — (Note 75) — 0 3000 mVv
Vertical QOutput Pulse Width — (Note 76) H
Tr2 — 6.5| —
Vertical Pulse Width Variable Range VPUN —_ (Note 77) —_ 05| — H
Vertical Output Pulse Width Variable 8.0
Range VpL| — (Note 78) — a5 — H
- - fpL1 — [ 2245] —
- — H
Vertical Pull-in Range (1) for1 (Note 79) — 2965 —
) ) fpL2 — 2245 —
- — H
Vertical Pull-in Range (2) for2 (Note 80) — 3525 —
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TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. [ UNIT
CUIT CONDITION
Vertical Frequency Forced 262.5H
f — N 1 H
(60Hz) V60 (Note 81) 55 60 65 z
Vertical Frequency Forced 312.5H
(50H2) fvso — (Note 82) 45 50 55 Hz
Text stage
TEST TEST
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. | UNIT
CUIT CONDITION
AC Gain G* — (Note 83) 3.9 4.4 49
Frequency Characteristics Gy* — (Note 84) -5.0/ -25 0| dB
VUMAX 1.15] 1.30] 1.45
. - VuCEN 0.66] 075 0.84| Vpp
Uni-color Control Characteristics VaMIN — (Note 85) 017 019 021
AV 15.7 16.7 17.7 dB
Uni-color Control Voltage Range Vi) — (Note 86) 0.57| 0.63| 0.69 Vv
VBRMAX 4.7 5.0 5.3
Brightness Control Characteristics VBRCEN — (Note 87) 3.5 3.8 4.1 \
VBRMIN 2.3 2.6 2.9
Brightness Data Sensitivity GBR — (Note 88) 0.0088(0.0095|0.0102| V/bit
Brightness Control Voltage Range Vi1 — (Note 89) 1.0 1.2 1.4 Vv
. . VWPS1* 5.8 6.0 6.2
— \
White Peak Slice Level VWVPS2* (Note 90) X3 =g 6.0
Black Peak Slice Level VBps* — (Note 91) 24 2.6 28 mVv
DC Restoration Level TDC+ — (Note 92) — 0 50 mVv
RGB Output Emitter Follow Drive
Current louT* — (Note 93) 1.5 2.0 2.5
Half Tone Characteristics GHT — (Note 94) 0.47| 0.50| 0.53 \
Half Tone ON Voltage VHT — (Note 95) 1.2 1.5 1.8 \
V-BLK Pulse Output Level Vy* — (Note 96) 0.3 0.8 1.3 \Y
H-BLK Pulse Output Level VH* — (Note 97) 0.3 0.8 1.3 Vv
, tdon* — 0.1 03
— s
BLK Pulse Delay Time tdopF* (Note 98) — 025 045 y7
AVsy (+) 33 40] 47
— Note 99 dB
Sub Contrast Control Range Aoy (2) ( ) —27 —a0l =33
RGB Output Voltage VouT* — (Note 100) 3.1 33 3.5 \Y
AVOUTRG — 0 50
RGB Output Voltage 3 Axes
Difference AVouTge | — (Note 101) — 0 50| mv
AVOUTBR — 0 50

*:RorGorB
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TESTI TEsT
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. | UNIT
CUIT CONDITION
Cut off Control Range 231: Ei; — | (Note 102) _8:: _8:8 _gzg v
DRg (+) 26| 31| 36
Drive Control Range giBG((;)) — (Note 103) _2: _:1 _gg dB
DRg (-) -3.6] -3.1| -26
Mute Output Voltage mﬂzi — (Note 104) ;: ig 52 \Y
Mute ON Voltage VMu* — (Note 105) 2.5 3.0 35 \Y
BBR 2.4 2.6 2.8
Blue Back Output Voltage BBg — (Note 106) 2.4 2.6 2.8 Vv
BBR 42| a4l 46
AKB Mode Output Voltage VAKR* — | (Note 107) 31| 33| 35 Vv
AKB Mode ON Voltage Vog* — (Note 108) 8.0 9.0 10.0 Vv
Service Output Voltage VSER* — (Note 109) 3.1 3.3 3.5 Vv
Analog RGB Gain GTx* — (Note 110) 45 5.1 5.7
Analog RGB Frequency Characteristics | GfTx* — (Note 111) -4.0| -20 0| dB
Analog RGB Input Dynamic Range DR=* — (Note 112) 1.0 1.5 — Vp-p
Analog RGB White Peak Slice Level  |VywpsTx* — (Note 113) 6.8 7.0 7.2 \
Analog RGB Black Peak Limiter Level | VgpsTx* — (Note 114) 2.2 2.4 2.6 \Y
VUTXMAX* 1.36| 1.53| 1.72
- VUTXCEN* 0.76] 0.85] 0.95| V.
RGB Contrast Control Characteristics vorane 1 (Note 115) 020 0221 025 PP
AVyUTX* 15.8| 16.8| 17.8| dB
Analog RGB Brightness Control VBRTXMAX* 4.2 4.5 4.8
Characteristics VBRTXCEN* | — (Note 116) 34 3.7 4.0 \
VBRTXMIN* 2.6 2.9 3.2
é\:nasliiﬁl i :;GB Brightness Data Grxgr* | — | (Note 117) | 11.7| 13.0| 143| mv
Analog RGB Mode ON Voltage VTXON — (Note 118) 1.2 1.5 1.8 Vv
TRYS* — 50 100
tPRYS* — 25 100
Analog RGB Mode Propagation AtpRrYS — 0 20
Characteristics ’ — — | (Note 119) —— 0] 100 ™
tPFYS* — 30 100
AtPFYS — 0 20

*:RorGorB
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TEST| TesT
CHARACTERISTICS SYMBOL | CIR- MIN. | TYP. | MAX. | UNIT
CUIT CONDITION
TRTX* — 50 100
tPRTX* — 20 100
Analog RGB Propagation AtpRTX — 0 20
— ns
Characteristics —— (Note 120)  —— 50 | 100
tPFTX* — 20 100
AtPFTX — 0 20
0SD Output DC Voltage VospDc* | — | (Note 121) 24 26| 28| Vv
OSD Mode ON Voltage VOSDON* | — (Note 122) 1.2 1.5 1.8 Y
- VOSDHI1* 54| 57| 6.0
D Hi V —
OSD Output Hi Voltage VoSDHI2* (Note 123) 29 =5 3G Vv
OSD Hi Mode ON Voltage VOSDHION*| — (Note 124) 1.2 1.5 1.8 Vv
TROSD* — 15 100
tPROSD* — 25 100
i At — 0 20
osD Mod.e .Propagatlon PROSD . (Note 125) ns
Characteristics TEOSD* — 15| 100
tpFOSD* — 25 100
AtPFOSD — 0 20
TROSD* — 15 100
tPROSD* — 20 100
i i At — 0 20
OSD Hi Mo§e Propagation PROSD . (Note 126) ns
Characteristics TEOSD* — 15| 100
tPFOSD* — 20 100
AtPFOSD — 0 20
VeTG -15] -1.0] -0.5
lor T —
Color Temperature SW VCTR (Note 127) 55 201 <15 dB

*:RorGorB
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Fig.1 RGB relative phase measuring bar

| |
1H
|

Color Burst 1st Color 2nd Color 3rd Color 4th Color 5th Color 6th Color 7th Color 8th Color
<INPUT SIGNAL> m mw ”m “ |H-”| N.N
m MT m M\“/ ~ |“1, ~ ”
180° 90° 155° 125° 95° 65° 270° 240° 210°
B-Y Reference - v 7. v 4

R-Y Phase Reference G-Y Phase Reference

<DEMO SIGNAL>

. —nHn

(95°)

G-Y OUT

I_I
(240°) L |_|

B-Y OUT

oo O

(*) Wave form at B-Y ref setting Bar to flat in B-Y monitoring.
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Fig.2 Text measuring signal

® Video Signal

.

| _— Sine Wave of Frequency fo

@ Input Signal 1

-

® Input Signal 2

— §—

Fig.3 Text test pulse

20us 20us
e 20ns 20ns

(A) Input Signal 3

BO% "r=r == R

(B) Note 129 Fig.

0%
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50% .......................... -
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(C) Note 123, 124, 130 Fig.
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TEST CIRCUIF
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APPLICATION CIRCUIT
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OUTLINE DRAWING
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