TOSHIBA TA8690AN

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA8690AN

PAL/NTSC DUAL MODE COLOR TV SINGLE CHIP SIGNAL PROCESSING
IC

The TA8690AN is provided with the circuit of PIF, SIF,
video, chroma, deflection. And the package the small DIP
(shrink DIP with 54pins). With this item, the PAL/NTSC
Dual Mode Color TV is to be composed of fewer
components, and with small area.

FEATURES

PIF stage
® 3 Stage Variable Gain IF AMP

SDIP54-P-600-1.78

® High Speed response AGC (peak AGC) with dual time -

constants WEIgh't . 5449 (Typ)
® Single end AFT output with defeat function
® RF delay AGC output (Reverse AGC)

® internal black/white noise inverter

SIF stage

® Quadrature FM Detection Circuit

® Adjustment free Detection Circuit with ceramic discriminater
® High performance electronic attenuater circuit

® NF Preamplifier Circuit

Video stage

® Secondary Differential Picture Sharpness Circuit

® Contrast Control with Uni-color function
® Brightness Control with Pedestal Clamp Circuit
® Internal Blanking Circuit

000707EBA2

@ 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 utiIizin? 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..

@ The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office
equipment, measurin?1 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 apflications 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

TA8690AN

Chroma stage

ACC Circuit

Color Control Circuit

Uni-Color Control Circuit

Color Differtencial output
Adjustment free APC Circuit

Killer Circuit

OSD interface with Brightness control
PAL/NTSC system SW

TINT Control Circuit at NTSC Mode

Deflection stage

High performance sync. separation circuit
Adjustment free Countdown system

AFC Circuit

Flyback pulse input with sync. output
Horizontal Pre-Drive Output

X-ray Protection Circuit

Vertical Pulse Output

50Hz /60Hz auto detector

50Hz /60Hz manual SW
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TOSHIBA TA8690AN

BLOCK DIAGRAM
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TOSHIBA TA8690AN

TERMINAL FUNCTION

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT

Vee

Input terminal for audio
amplifier.

Vee
2 Sound NF Input NFB ’_ce_rmmal for audio !
amplifier. 1o
®
”7

[
A SIF detection de-emphasis ® i ’ >|7

1 ATT Input

3.8v 60k{}

3k2

3 De-emphasis . .
P capacitor is connected.

- Vee

A 4.5MHz tuned tank circuit @
is connected. The detector
4 SIF Det. Input muting function is on when x
this terminal is connected to

N

A sound carrier output to
5 SIF Limit Output |drive SIF tuned tank coil
circuit.
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TOSHIBA

TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT
? Vee ?7
Pins6 and 7 are AGC time ®
e R S A A
; >3
7 AGC Filter 2 adopted in order to achieve vee -
a high speed response. M_<
8 PIF/SIF GND GND terminal for pin 39 Vcc. —
Vee
T zx L/|7 J
© K
9 PIF signal input terminal. 1
PIF Input . i
10 Input impedance : 2.5kQ Typ. | (@9 S 15 1T
y S SRS S O RNy
77 ” ﬂ; 2
APC filter time constant is i Vee
connected. When killer works,
automatic search circuit x b3
. operates in order to widen
11 APC Fil . .
C Filter the pull-in range. The search @
speed is also determined by + |
the external filter time L \’/éi
constant. ” &
}* Vee
© L e ?'
1kQ)
A fgc X'tal is connected
12 between pins 11 and 13. Pin — v
fsc VCX ) ) o «
14 sc VCXO is a drive output and pin is E
an input. X i
@ 200Q)
x
”
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TOSHIBA

TA8690AN

PIN No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

13

V/C/D V¢

Vcc terminal for Video,
Chroma, Deflection.

15

Clamp Filter

A terminal for a pedestal
clamp capacitor.

Vee

~ ¢

16
17
18

R-Y Output
B-Y Output
G-Y Output

Color differential signal
outputs.

19

-Y Output

The output terminal of video
signal which is processed by
vertical blanking and
horizontal blanking.

Vee

20

X-ray Protect
Input

The input terminal of the X-
ray protector. Pin 21
horizontal drive terminal
turns to low when the input
voltage of this terminal
exceeds the specified
threshold voltage, 1.3V Typ.

21

FBP Input

Input terminal for fly back
pulse to horizontal AFC
circuit (the integrator circuit
for a sawtooth wave is
provided internally). Pin 21
terminal voltage is clamped
to 4.2V during Sync. pulse
period.
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TOSHIBA TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT
— H.Vee
Horizontal output terminal x
22 H. Output (emitter follower). @—
) Amplitude : 5.0Vpp (Typ.) 200
Duty : 43% (Typ.) x
Vel
H.V¢e
x >
23 | AFC Filter AFC filter is connected. @
>
x >1 <

” l

z s
Adjustment free 32fy 2

24 32fy vCO oscillator. A ceramic resonater | () J\gi
is connected. 100
y ¥ ®
”” Vecd

Vcc for Horizontal
25 H.Vce Deflection. H.V¢cc =9V (Typ.) —
made by external parts.

OSD (On Screen Display)

26 OSD R Input signal input terminal. OSD
27 OSD B Input switch circuit is enabled by 26
28 OSD G Input sink current at the input 27

terminal (0.3mA Typ.) 28

H.Vce

Vertical sync. separation filter

29  |V. Sepa. Filter is connected.
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TOSHIBA TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT
1 Vee
. x
Vertical pulse output
30 V. Pulse Output terminal. (10H width positive
1002
c
pulse) £ B
”7
Vee
T @
, Input terminal of delayed G)
1 V | . .
3 ideo Input video signal, 1Vpp (Typ.). %;
Y 3 -
”7
Vee
x
® 40k
The terminal for tint control. + if B
And also PAL/NTSC SW. 7 i
32 Tint Control 7
PIN
VOLTAGE MODE
0.7V + NTSC
0.7V - PAL

33 Hi Video Input

The second order differential
video signal input terminal
and the picture sharpness
control terminal.

*—Al—
20pF

40k)

4.9V
¥

20k$2
¥ b
4.6V 20k$2

15pF

20k{2
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TOSHIBA TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT

Vee

34 Brightness Control | Brightness control terminal.

Q

Recommendable input burst x
signal level is 100mVp.p. »
50Hz/60Hz Detect out
60Hz : 1.2V

50Hz : 5.0V 1.5k0) B

35 Chroma Input

x
Chroma signal input terminal. | &9 "_44—0\/\/
9 P 1000 |300F 2
33
/7

N
i
23y 20k

450 A

Video signal input for H/V
sync. separator. Automatic ® ~ | |
36 Sync. Sepa. Input |slicer (slice level is

approximately 50% of sync.
signal) is adopted.

37 V/C/D GND GND fgr Video /Chroma/ .
Deflection.

Vee

The chroma signal output for

38 D.C. Drive a 1H delay line driving.
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TOSHIBA

TA8690AN

PIN No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

39

Contrast Control

Video gain and color gain
are controlled by this
terminal simultaneously.
When the terminal pin 39
Voltage is set to 1.4V~GND,
V-out is stop and Contrast
Control is min.

Vee

40

Color Control

Color saturation control
terminal. When the color
killer circuit operates, this
terminal voltage turns low.

4.6k$)

41

Delayed Signal
Input

1H delayed chroma signal
input. The signal phase shift
between pins 38 and 41
should be less than 5 deg.
The signal loss of the 1H
delay line should be 16dB.
50Hz Mode : 3.0V

60Hz Mode : 6.0V

Vee

20k$2

10002

4.2V

30pF

N

4.5V

3.5V
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TOSHIBA

TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT
A capacitor for an ident filter
is connected. For B/W signal,
the terminal voltage of pin 42
is around 8V. When color .
signal is applied, an ident is vec
correct the terminal voltage x 1&7
goes high whereas it goes ® | |
. . low during incorrect ident. | 15kQ
42 Killer Filter
. _ y ¥
2 5oy [Sleoff 339.Q='. ple
T gy |Mleron » Lesed7 +3
& | Killer Off
PAL Mode Burst l
@ Gate
£ 59V f------m--
S 4,y |KillerOn
£ Killer Off
NTSC Mode
! & Vee
S
x )_ “
An output terminal for
4 PIF Det. . .
3 et. Output detected video signal. @
x P_ £
”
44 [IF Ve Vcc for PIF/SIF. —
Vee
y Y ¥ % 52?:
® <
45 PIE Tank Terminals for a video Det. > l)
46 tank circuit. @ i¢ r\
Y Y ¥
”r  m
Vee !
. . x
A single ended turned tank is ® J
47 N
47 AFT Tank connected. To defeat AFT, '\

this terminal is GNDed by a
10kohm resister.

al
Lt ]
4.6v 3.3k}

3}
3
1.0V
¥
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TOSHIBA TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT

- Vee

AFT output terminal. AFT
48 AFT Output center voltage is determined

49 SIF Input SIF signal input terminal.

Volume control terminal.
Controlled by 0 to 5V DC,
suitable for x-computer

50 ATT Control control interface. A linear
taper potentiometer can be
used. The Typ. attenuation
range is 80dB.

Vee
An open collector output for
RF AGC. The gain is
1 RF A
> GC Output determined by an external
load resister.

Vee

SENO) e
The delay point of RF AGC is X 3
52 RF AGC Delay set by an applied external 19.59 '/_}
voltage. 1
Vee

Emitter follower output for

>3 Sound Output an audio output stage.
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TOSHIBA TA8690AN

PIN No. PIN NAME FUNCTION INTERFACE CIRCUIT

54 OSD Brightness

OSD signal brightness control @ 'l : I

L fe

1.4V

.

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Vee 15 Vv
Power Dissipation Ppmax 1923 (Note) | mW
Input Signal Voltage €in 5 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
15.4mW for each increase of 1°C.

Pp vs Ta CURVE

1923

1308

POWER DISSIPATION Pp (mW)

Ta (°Q)

RECOMMENDED OPERATING CONDITION

K'(')\' PIN NAME SYMBOL | MIN. | TYP. | MAX. | UNIT
13 |V/C/D Vce Vi3 85 | 9.0 | 95 v
25 |HVce Vs 85 | 9.0 | 95 v
44 |PIF/SIF Vcc Vaa 85 | 9.0 | 95 v
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TOSHIBA TA8690AN

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

N PIN NAME SYMBOL TEST CIRCUIT MIN. | TYP. | MAX. | UNIT
1 [ATT Input V1 — 3.3 3.8 4.5 V
2 |Sound NF Input \'5) — 3.2 3.9 4.5 Vv
3 |De-emphasis V3 — 3.3 3.8 4.5 V
4 | SIF Det. Input Vg — 2.4 2.8 3.3 V
5 |[SIF Limit Output Vg — 3.0 3.6 4.2 Vv
6 |AGC Filter 1 Vg — 7.8 8.5 9.0 Vv
7 |AGC Filter 2 V7 — 7.9 8.5 8.9 \%
9 |PIF Input Vg — 3.3 3.9 4.3 Vv
10 |PIF Input V1o — 3.3 3.9 4.3 V
11 | APC Filter V11 — 28 | 45 | 49 v
12 [ vexXo V12 — 43 | 52 [ 6.1 Vv
14 [, VCXO V14 — 53 | 64 | 7.2 Vv
15 |Clamp Filter Vis V34=4.5V 2.4 3.2 4.1 \%
16 |R-Y Output Vig — 4.8 5.5 6.0 Vv
17 [B-Y Output Vi7 — 48 | 55 | 6.0 v
18 | G-Y Output Vig — 4.8 5.5 6.0 \
19 [-Y Output Vig — — — — v
20 | X-ray Protect Input Va0 — — — — Vv
21 [FBP Input Vo1 — — — — v
22 | H. Output Voo — — — — \
23 | AFC Filter V23 — 6.7 7.3 8.7 \%
24 [32fy vCO 2 — 31 | 52 | 63 v
26 [OSD R Input Vog — 13 | 19 | 23 Vv
27 |OSD B Input Vo7 — 13 | 19 | 23 v
28 |OSD G Input Vog — 1.3 1.9 2.3 \%
29 [V. Sepa. Filter Vog H.Vcc : Open 38 | 45 | 59 Vv
30 |V. Pulse Output V3g — 45 | 50 | 55 v
31 |Video Input V31 — 1.8 | 28 | 40 v
32 [Tint Control V3) — 40 | 45 | 49 v
33 [Hi Video Input V33 — 43 | 55 | 75 v
34 |Brightness Control V34 lin = 20pA 2.6 3.8 5.1 Vv
35 |Chroma Input V3g — 4.1 5.0 5.7 V
36 |Sync. Sepa. Input V3g — 1.8 2.1 3.7 \Y
38 |[D.C. Drive V3g — 65 | 7.2 | 8.2 Vv
39 |[Contrast Control V3g — 4.3 5.2 5.6 Vv
40 |Color Control V40 — 3.9 45 49 Vv
41 |Delayed Signal Input Va1 — 3.5 4.5 4.9 \Y
42 | Killer Filter V42 — 3.3 3.8 4.1 Vv
43 | PIF Det. Output Va3 — 4.0 4.5 5.0 \%
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TOSHIBA TA8690AN
IF\’I'C"\' PIN NAME SYMBOL TEST CIRCUIT MIN. | TYP. | MAX. | UNIT
45 |PIF Tank Vas — 60 | 66 | 7.2 v
46 |PIF Tank Va6 _ 60 | 66 | 7.2 v
47 |AFT Tank Va7 — 24 | 30 | 36 v
48 |AFT Output Vas — 20 | 45 | 60 v
49 [SIF Input Vag _ 24 | 30 | 37 v
50 [ATT Control V5o — — — — Vv
51 |RF AGC Output Vs _ — =1 = v
52 |RF AGC Delay Vs — 56 | 62 | 66 v
53 |sound Output Vs3 — 32 | 41 | 46 v
54 | OSD Brightness V54 — — — — Vv

DC current characteristics (Unless otherwise specified, Ve =9V, H.Vee =9V, Ta=25°C)

KI'C"\‘ PIN NAME SYMBOL TEST CIRCUIT MIN. | TYP. | MAX. | UNIT
13 |V/C/D Vcc 13 — 25 50 | 75 | mA
25 |H.Vcc 75 — 7 [ 135 | 21 | mA
44 |PIF/SIF Vcc 144 — 25 | 435 | 60 | mA
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TOSHIBA TA8690AN
X'tal
For PAL 4.433619MHz
Frequency deflection *25ppm
Temperature characteristics *30ppm (-10~75°C)
Load capacitance 16pF
Recommended Nihon Denpa Industries NR-18
1H delay line
Nominal frequency 4.433619MHz (fg)
Insertion loss 10+ 3dB (at fpy), delay time 63, 945.s
3dB band fo £ 1.0MHz or more
Unwanted reflection 32dB or more (fg * TMHz)
Recommended Matsushita Denshi EFD-ED 645A41T
32fy ceramic oscillator
Recommended Murata Manufacturing Co., Ltd. CSB503F30
Delay line
TRF2036
Delay time 600ns £7%
Characteristic impedance 1.6k £10%
Frequency characteristics
Frequency (MHz) 3.0 4.0 4.43
Attenuation (dB) 215 612 25 or higher
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TOSHIBA

TA8690AN

APPLICATION CIRCUIT

&

%

aTpF
Sound NF Input O——H#——

o

2
3,
N

QO

0.0025 4F
Audio Mute -
Yoo
TRF6702
82pF “d'[ :
~
Video Mute Yot
0.056.F 3
0.47 uF
—nt
220Q
IFInput 10934 TRF1448
o <
2 ]
fes]

3kQ2
(1%)

3kQ)

0.47 uF ¥—8—(5)
R-Y Output O~——16)
B-Y Output O~——17)
G-Y Output O

-Y Output

X'ray Protect o 5

Input
—nt

10k O/AF 9
FBP Input m@
H. 10k)
Output m@_@
3900

ATT Innut
ATT input

Sound NF Input
De-emphasis
SIF Det. Input
SIF Limit Output
AGC Filter 1
AGC Filter 2
PIF/SIF GND
PIF Input

PIF Input
APC Filter

fsc VCXO
V/C/D Ve
fsc VCXO
Clamp Filter
R-Y Output
B-Y Output
G-Y Output
-Y Output
X-ray Protect
FBP Input

H. Output
AFC Filter
32fy VCO
H.Vee

OSD R Input

OSD B Input

Sound Output
RF AGC Delay

RF AGC Output
ATT Control

SIF Input

AFT Output

AFT Tank

PIF Tank

PIF Tank

PIF/SIF Ve

PIF Det. Output
Killer Filter
Delayed Signal Input
Color Control
Contrast Control
D.C. Drive
V/C/D GND
Sync. Sepa. Input
Chroma Input
Brightness Control
Hi Video Input
Tint Control
Video Input

V. Pulse Output
V. Sepa. Filter

OSD G Input

10kQ 2
53———=0 sound Output

_E
l—II—E eC
v
2.2 uF S}

lin—‘é 68kQ
L.o AGC Output [Q
ot G
o X
5.1k0] 2

VWAV

5,
2,
15 4H
e

= 3300

25C1815

TRF2036

Hw—e
10pF 18pF 8208}

0k 5.1kQ)

R9)ta—

0.1uF

3)—ta—
10uF 10k
V. Pulse M

28—O0 0sD G Input

PAL / NTSC SW

33kQ 224F
OSD R Input
OSD B Input
H.Vce (9v)
(e}
Vee (9v)

Unless otherwise specified 0.01.F
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TOSHIBA TA8690AN

PACKAGE DIMENSIONS
SDIP54-P-600-1.78 Unit : mm

28

| o e I e e e o o e o e v et o Y e o Y o o k I

)

| SN J S N N N N [ O S A N S A U O p AN

1 27

k7o)
0
1
)

14.040.2
[15.24]

49.3MAX

48.810.2

4.240.3

3.0+0.3

Weight : 5.44g (Typ.)
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