TOSHIBA TA8801AN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8801AN

VIDEO / CHROMA / DEFLECTION PROCESSOR IC FOR NTSC COLOR TV

TA8801AN is an integrated circuit for NTSC color TV,
which has a function of Video/Chroma/Deflection
Processor inside a 36-pin shrink DIP plastic package. This
is most suitable for high-definition, large-screen
televisions. . mm
Wﬁ

FEATURES
Video section

® Black stretch circuit

SDIP36-P-500-1.78
® Contour improvement by built-in delay lines Weight : 2.98g (Typ.)

® High-brightness color
® DC restoration
On-screen-display section
® OSD by digital R/G/B inputs
® Picture mute
® Contrast controllable
Deflection section
® High-performance sync. separator circuit
® Adjustment-free oscillator circuit based on count-down system
® Horizontal phase adjustable
® X-ray protection circuit
Chroma section
® R-Y, B-Y axes demodulation

® Automatic phase control (Adjustment-free)
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TOSHIBA TA8801AN

BLOCK DIAGRAM
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TOSHIBA TA8801AN
TERMINAL FUNCTION
I'zl'(’)" PIN NAME FUNCTION INTERFACE CIRCUIT
27, ’
973 J ®
® 70k () S ]70 coLor
MR DIFFEREN-
. The terminal for vertical pulse TIAL
Vertical Pulse . OUTPUT
1 |outout/OSD output. And OSD contrast is b= VP OUTPUT CIRCUIT
P adjusted by the DC voltage
Contrast ) . . X G
supplied this terminal. 3z S0
i CONTRAST
TITST Quoom
~
®
@ X500 s T
5 Vertical Sync. The terminal for vertical sync. = % )_‘ SYNC. SEPARATION
Separation Filter [separation filter. i b3
ct
2= 3| O
~
® : :
3 |H. AFC Filter T.he terminal for horizontal AFC & i Q %QQQ:_.
filter. K' } G Sg
1: L "2}
Owon @ |13
%
® .
The terminal for 32fy (503kHz) Qﬁ
ceramic resonator.
4 |32fy VCO .
H CSB503F30 (Murata Manufacturing L gl -
Co. product) is recommended. @ Ak F/ j_%i‘
X | 33000 N
® ima ®
~
®
. . . %
Horizontal Phase Horizontal ph.ase ls.adjustgd by DC 6! 29402 K o
5 voltage supplied this terminal. % C wi 3%
Control The variable range is 2.4.s (Typ.) o 1z
9 4ps (yp.). ® @ T
~
Horizontal pulse is outputted from ®
this terminal. lts amplitude is s
; Horizontal Pulse |5.0Vp.p (typ.) and duty is 43% “F—"
Output (typ). Output form is emitter
follower. And keep the output @—“
current less than 12mA. —
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TOSHIBA

TA8801AN

e PIN NAME FUNCTION INTERFACE CIRCUIT
The terminal for an overvoltage ® < '
protection circuit. ! {;;

The threshold level is 3.65V (typ.). L, 0
8 |[X-ray Protection |The horizontal output terminal (pin ! g
9) is pulled Low when a voltage ® 8
applied to this pin is greater than L ”
the threshold level. /*
© Ui [y
X Cé:z { J
9 |FBP Input The terminal for flyback pulse ® A
input. 500 S
3 1—( +
5 . .
_ _ o=
The terminal for a sync. signal 0.15mA
10 Sync. Separation |output. Output form is an open- x e SYNC. SEPARATION
Output collector. And the current flowing
into is 0.15mA (typ.). ¥
V. 2
@ 50kC) X
The terminal for -Y output. o %
Blanking can be disabled by = = 5% Ve
connecting a resistor between this z ” L
- ¥ x

12 |-Y Output pin and GND and flowing a current| @ - ,
more than 0.2mA. And keep the y N
output current less than 2.5mA. 3

e
The terminals f lor-diff @

13 |R-Y Output ! iairr;]l:r:a:t or color-difference

14 | G-Y Output 9 put.

15 By Output Keep the output current less than

P 4.8mA.

16 |R Input The terminals for OSD signals input.

17 |G Input The threshold voltage is 0.75V

18 |B Input (typ.).

2001-06-25



TOSHIBA

TA8801AN

IF\’I'C"\' PIN NAME FUNCTION INTERFACE CIRCUIT
©
i Q
19 |Killer Filter The terminal to be connected a 3
killer filter. ©
3304 >
: &W I
@) Sr
S
. The terminal to be connected an S }
2 APC Fil . &
0 | APC Filter APC filter. ) :
: Er 4{}
)
-
The terminal to be connected a :?5:5 S
21 |X'tal 3.58MHz crystal resonator for the @ HET °
VCXO. K
®
©
%0 v c
. The terminal for tint control. @ <
22 |T | _ 3 =
int Contro Control voltage is OV to 5V. x 3 N ©
°c ® 7=
The terminal for color control. G
Control voltage is OV to 5V. ® T o0 e
23 | Color Control The voltage of this terminal turns 2 S5 C
to low level while the color killer is [ EANTS ® 1z
on. Tw
@)
%0 v G
The terminal for contrast control. @ <
24 | . Gs -
Contrast Contro Control voltage is 0V to 5V. x =1 N ©
© 1z
OB 3¢
©
50A
25 Brightness The terminal for brightness control. x
Control Control voltage is OV to 5V. 2L >
x =
V.2
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TOSHIBA

TA8801AN

IF\’I'C"\' PIN NAME FUNCTION INTERFACE CIRCUIT
o
. x S50uA
Sharpness The terminal for sharpness control. Q
26 - 1
Control Control voltage is OV to 5V. +
V"2
v »
x
The terminal to be connected the VAR
28 |ACC ACC filter. @
x
»
@ L 7
Jle]
The terminal for chroma input. The k3 K
29 |Chroma Input  |[standard input level is 286mVp.p in | G9—4200 K eoq
burst amplitude. ¥ A i | A g
vy \:‘ i~ 10pF, =3 a
WS HOMOM T
® :
1L
The terminal to be connected a Y @ 3z
clamp filter. EFRY
30 |Y Clamp . . s
Use a low leak capacitor for this TS
filter. 3 LSkQ?
D)
The terminal to be connected a \ >_ y
: . ; ; ,
Delay Time flltler for a dglay- time automatic D) K
. adjustment circuit for the internal 158
31 | Automatic .
Adiustment delay line.
J Use a low leak capacitor for this K
ﬂlter' é‘_ HORIZONTAL BLANKING
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TOSHIBA

TA8801AN

PIN
No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

32

Black Peak Hold

The terminal for a filter to hold
black peak.

The voltage of this terminal can
control the gain of black stretch
amplifier.

When the voltage is higher than
pedestal level, the gain goes up
and when the voltage is lower, the
gain goes down.

Black stretch is turned off by
supplying 5V or more to this
terminal.

33

Y Input

The terminal for input of luminance
signal (negative sync., 1.0Vp.p). -Y
output turns out 4.0Vp.p with
contrast max.

Because the pedestal level is
clamped at the input pin, the
signal source’'s impedance must be
sufficiently low. The pedestal
voltage is clamped to 4.0V (typ.).

‘-I
® — J'LCLAMP PULSE

34

Black Stretch
Start Point

The terminal for setting the start
point of black stretch.

The higher the voltage of this
terminal is. The higher the start
point is.

35

DC Restoration

The terminal to adjust DC
restoration ratio.

The DC restoration ratio (Tpc) is
determined by the equation below.

B 0
DC 5k +RO

The smaller the value of external
resistance R, the greater the
amount of correction. You can
monitor a black-stretched Y signal
with the sync. signal eliminated by
leaving this terminal open.

%30+ 100 [%]
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TOSHIBA TA8801AN

PIN

No PIN NAME FUNCTION INTERFACE CIRCUIT
The terminal for input of the sync. :
separation circuit. e
Input a 2Vp.p video signal with 3
- negative sync. Because the coupling K
36 Sync Separation capacitor also functions as a sync ?‘ A

Input separation filter, make sure the

signal source's impedance is
sufficiently low. Use a low leak
capacitor for coupling.

nllv
1.!4V

ra
MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 15 \Y
Power Dissipation PDmax 1.8 (Note) w
Input Signal Voltage €in 5 Vp-p
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

(Note) When using this device at a temperature higher than 25°C, deduct 14.4mW from the
above rated value for each increment of 1°C.

ELECTRICAL CHARACTERISTICS
DC VOLTAGE CHARACTERISTICS (Unless otherwise specified V¢ =12V, H.Vce =9V, Ta=25°C)

PIN No. PIN NAME SYMBOL PIN VOLTAGE (V) MEASURING CONDITION
MIN. | TYP. [ mAX.

1 VP output/OSD contrast V1 7.40 7.70 8.00 —

3 H AFC V3 7.00 7.50 8.00 —

4 32fH Vgq 5.70 6.00 6.30 —

5 Horizontal position adjustment Vs 4.25 4.50 4.75 —

7 Horizontal output V7 2.30 2.50 2.70 —

9 Flyback pulse input Vg 0.48 0.53 0.58 —

10 Sync separation output V1o — 9.00 — RL=10kQ) (to Vo)

12 -Y output V12 6.90 7.20 7.50 —

13 R-Y output V13 7.00 7.50 8.00 —

14 G-Y output Via 7.00 7.50 8.00 —

15 B-Y output V15 7.00 7.50 8.00 —

19 Killer filter V19 7.70 7.90 8.10 [With no input

20 APC filter V20 8.60 8.90 9.20 —

21 3.58MHz X'tal V21 5.75 5.95 6.15 | With this terminal open
22 Tint control V22 2.30 2.50 2.70 —
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TOSHIBA

TA8801AN

PIN No. PIN NAME SYMBOL PIN VOLTAGE (V) MEASURING CONDITION
MIN. TYP. MAX.
23 Color control V23 2.30 2.50 2.70 | Killer turned off
24 Contrast control V24 2.30 2.50 2.70 —
25 Bright control V25 — 2.50 — —
26 Picture quality adjustment V26 — 2.50 — —
28 ACC filter Vg 10.60 11.30 12.00 [ With no input
29 Chroma input V29 4.50 4.70 490 —
30 Y clamp V3o 5.40 6.40 7.40 |Bright 2.5V /FBP inputted
31 Delay time automatic adjustment V31 6.60 7.40 8.20 —
32 Black peak hold V32 4.20 4.50 4.80 —
33 Bright input V33 3.80 4.00 4.20 —
34 Black stretch V34 3.80 4.00 4.20 —
35 DC restoration V35 3.80 4.00 4.20 —
36 Sync separation input V3g 2.00 2.25 2.50 [AC GND/FBP inputted

Current consumption
(Unless otherwise specified, Vcc =12V, HVcc =9V at Ta=25°C)

PIN No. PIN NAME SYMBOL CURRENT CONSUMPTION (mA)
MIIN. TYP. VIAX.
6 DEF Vcc Icc 6pin 8.5 20.0 33.0
27 V/C/0OSD V¢ Icc 27pin 435 56.5 93.0

AC CHARACTERISTICS (Unless otherwise specified, Vcc =12V, H.Vcc =9V, Ta=25°C)
Video and OSD section

CHARACTERISTIC SYMBOL CIR- MIN. TYP. MAX. UNIT
CUIT | CONDITION
Y Input Pedestal Clamp Voltage V33 1 (Note 1) 38 4.0 4.2 \
TcL1 7.20 7.65 8.10
Input Pedestal Clamp Pulse Phase 1 (Note 2) Hs
TcL2 8.35 8.80 9.25
DC Restoration Amp Gain Ay3s 1 (Note 3) 0.28 0.34 0.40
Black Stretch Amp Maximum Gain GVBE 1 (Note 4) 1.35 1.45 1.55
Y Input/Output Delay Time Ty 1 (Note 5) 110 120 130 ns
Y Input Dynamic Range DR33 1 (Note 6) 0.9 1.1 1.3 Vop
GSMAX +6.5 +8.5 +10.5
Sharpness Control Range > 1 (Note 7) dB
GSMIN -25 -4.5 -65
Sharpness Control Center Characteristic GscT 1 (Note 8) +2.0 +3.5 +5.0 dB
VsT1 225 260 295
Black Stretch Start Point 1 (Note 9) mVpp
VsT12 385 420 455
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TOSHIBA TA8801AN

TEST TEST
CHARACTERISTIC SYMBOL CIR- MIN. TYP. MAX. UNIT
cuIT CONDITION
Black Peak Detection Period T : (Note 10) 20 » 2 H
ote
(Other Than Horizontal Blanking Interval) BPH
AC Gain Gy 1 (Note 11) 4.6 5.2 5.8
Frequency Characteristics Gf 1 (Note 12) -3 0 +3 dB
Contrast Adjustment Voltage Range AVt 1 (Note 13) 0.29 0.44 0.66 \
Contrast Adjustment Center Voltage Vcto 1 (Note 14) 2.30 2.50 2.72 \
Brightness Adjustment Voltage Vbr 1 (Note 15) 2.2 25 28 \
Brightness Adjustment Sensitivity Gbr 1 (Note 16) -1.5 -1.7 -19
DC Restoration TDC 1 (Note 17) — 0 50 mV
Minimum Output Vdo1 1 (Note 18) — 0.6 0.9 \Y
Maximum Output Vdo2 1 (Note 19) 8.3 8.7 — \
Vertical Blanking Output Level Vv 1 (Note 20) 11.0 11.8 12.0 Vv
Sink Current During Vertical Blanking \V] 1 (Note 21) 0.4 0.6 0.85 mA
High Bright Color Gain GHBC 1 (Note 22) 0.08 0.10 0.12
Vpey 43 4.6 49 Y
OSD Output DC Voltage 2 (Note 23)
Vbcc 47 5.0 5.3 v
0OSD Output Maximum Voltage VOSDMAX 2 (Note 24) 8.2 8.4 8.6 Y
OSD Mode Switching Threshold Voltage VOosDsSW 2 (Note 25) 0.65 0.75 0.85 \
0SD High Voltage Switching Threshold Voltage VOSDHISW 2 (Note 26) 1.9 2.1 23 \Y
7R — 35 100
0OSD Mode Switching Rise Time 05DY 2 (Note 27) ns
TROSDC — 45 100
L ; ) tROSDY — 30 100
OSD Mode Switching Rise Transfer Time 2 (Note 28) ns
tRosDC — 40 100
zF — 20 100
0OSD Mode Switching Fall Time O5DY 2 (Note 29) ns
TFOSDC — 45 100
tFosby — 25 100
OSD Mode Switching Fall Transfer Time s 2 (Note 30) ns
tFosDC — 45 100
OSD High Voltage Switching Rise Time TROSDHI 2 (Note 31) — 40 100 ns
OSD High Voltage Switching Rise Transfer Time tROSDHI 2 (Note 32) — 50 100 ns
OSD High Voltage Switching Fall Time 7FOSDHI 2 (Note 33) — 45 100 ns
OSD High Voltage Switching Fall Transfer Time tFOSDHI 2 (Note 34) — 50 100 ns
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TOSHIBA TA8801AN

Chroma section

TEST TEST
CHARACTERISTIC SYMBOL CIR- MIN. TYP. MAX. UNIT
cuIT CONDITION
F1 2.04 2.65 3.44
ACC Characteristic ea 3 | (Note 35) 0.34 0.67 1.00 Ve
A 0.90 1.00 1.30
V23 2.30 2.50 2.72
Color Control Characteristic 3 (Note 36) \
AV23 0.29 0.44 0.66
Vo4 2.30 2.50 2.72
Contrast Control Characteristic AV24 3 (Note 37) 0.29 0.44 0.66 v
ey 15.9 18.0 20.1 dB
Maximum Input Level EMAX 3 (Note 38) 0.88 1.10 2.00 Vop
Killer On Input Level eBK 3 (Note 39) 1.12 2.24 5.62 mVp.p
APC Frequency Control Sensitivity B 3 (Note 40) 1.0 1.7 2.9 Hz/mV
fPH
APC Pull-In/Hold Range ::I;_' 3 (Note 41) 250 500 1000 Hz
THL
erR 1.72 2.23 2.90
Color-Difference Output Level eG 3 (Note 42) 0.63 0.82 1.06 Vo-p
eB 2.04 2.65 3.44
) ) ) eRr/eB 0.73 0.84 0.97
Color-Difference Output Relative Amplitude 3 (Note 43)
eG/eB 0.26 0.31 0.36
0r-B 88 95 102
Color-Difference Output Relative Phase 3 (Note 44) °
-8 230 240 250
a1 35 45 55
4> 35 45 55 °
Tint Control Characteristic g 3 (Note 45) 80 90 100
V37 2.30 2.50 2.72 v
AV37 0.29 0.44 0.66
ER 3.65 4.45 5.56
Color-Difference Maximum Output Level EG 3 (Note 46) 1.35 1.65 2.06 Vop
EB 435 5.30 6.62
U13e
Residual Carrier Level U14e 3 (Note 47) — — 15 mVp.p,
U15e
U13eH
Residual Harmonic Level U14eH 3 (Note 48) — — 75 mVp.p
U15eH
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TOSHIBA TA8801AN

SiHy SLHUA

E> g>
B &
m] [m}
poor et
S L E
3778100 & @, & E ]
8022
37 2400°0
LNV = ) %
w0Z3> 0¥ Ay
#rz g ZHNBS €
12X
g & Ot
o= wz‘;m
H-J 3diL
— T ="
2400
AP 47100
[T A
[E2%)
47 10°0
&
/o—?_|—<fn D—-a
—k
(45
4710°0
t @&l [—mn
wp t
4710'0
& o—=t
9720
4710°0 <
- (1 Ll S
Viz3d o] (S——n
art g o i o
8233 e 8604
477200 s R vk s
it 1 I < LS
| SHY
96200 —\
1070 < n
g @} >
t T
ol
01D viQy 8LQY
3710°0 @ ~ 06€ JOEV
v9ad
LEAD 4 1070
47T P .
o fek
VZEA 3ATT T
4903
= A
BZEAY - ’”“fé
TADL veemd (310Le —o—i(8 O
— TEpms 50
371070
Qe BCEAD 3HTZ
(Tt
VEEAY —— (&) D—
USe ¥—g £ LEX o a
i
adie 0g4€08 UUBE 0 0y
Y & 4L
YEAD = > UAS —ut
Tz VEGH VEQD
TT
o 2 )
b—E [~ 1
2]
Tl T
3.,_‘ =3 —
3 AP .
4L
- E el
- =
E
BE3y
S
@
]
2
]
o
m
~
~
v
T
¥
c G 5
- .2 < L o
E T S T | | E2 o
a @ L= y |OR o
1
x 9 g F
o 3 4 £
P UAL'S spwoit ) >
w o
w 2
- P

29 2001-06-25



TOSHIBA

TA8801AN

TEST CIRCUIT2.

0SD section
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TEST CIRCUIT3.
Chroma section
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Deflection section

TEST CIRCUITA.
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TOSHIBA TA8801AN

APPLICATION CIRCUIT

+12V
0.018F
e (9 19 O 0SD B INPUT
4700pF
+—
~
2.2/.1F10k0'4(20: 17) O 0SD G INPUT
A
o
10pF X'tal
—I¢3 16 O 0SD R INPUT
13k 10kQ 0.014F
J il
202 2 & O B-Y OUTPUT
13k€2 10k€2 0.014F
206 23 1) O G-Y OUTPUT
13k 10kK) 001,F
202 23 13 O R-Y OUTPUT
13k 10k 0.014F
202 25 @ O -Y OUTPUT
13k 10k 0.014F
' ——t <
VIDEO SIGNAL INPUT f 20kQ & ® LoV
T 0.014F - 10kQ)
A I~
— @) o 10 - O SYNC SEPARATION OUTPUT
,ua t 5.1k
022 p 5.1kQ)
e ) 9 —O FBP INPUT
207 1kQ
1k€) '—E o 104F
] =Wt 10k [_Hr -
AMA (3) A O X-RAY
R SN o a3 s < > 10kQ2
A7puF——g g p p
+0 -8 =2
) 0.014F 39002
8 g—= 1t & :D—WPM—O H. ouT
X ——g 0.014F
= [ 1kQ 0.124F ~ . |_"_Q
i <2 &)
10k |—+n;s
47 puF
< 2 00
—nt Ol u
224 A=
0.1uF 2:2¢ P FSOﬁFBO 10k
il 33 HD—I—»—+
~ 3900
0.014F
—@G4 —p+
5.6kQ  1uF
0.1F| 10k 2.24F
-G 2 _I!M+
0.1 4F
it Gel 0 O VP OUTPUT
@9 O
N\ 24
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3

3 v
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TOSHIBA TA8801AN

PACKAGE DIMENSIONS

SDIP36-P-500-1.78 Unit : mm
k7o)
-~
36 19 é
OO Iy A rrira [y f
o
~
) g
i o ¥y
1 18
33.3MAX N
" 32.840.2 .
N ™
o )
. B‘. ﬁ?i
&y o ™
Z‘L ‘I%
—_—= y O
o
+
1.287TYP | | | .-1'0:t0'1 sle 0.46+0.1 m

Weight : 2.98g (Typ.)
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