TOSHIBA TA1268N

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA1268N

I’c BUS CONTROL NTSC 1CHIP COLOR TV IC

TA1268N provides PIF, SIF, Video, Chroma and Deflection
circuit for NTSC Color TV. TA1268N also provides Audio-
Video Switch and Text interface. TA1268N combine these
functions in a 56pin dual-in-line shrink-type plastic
package.

TA1268N realizes rationalization of various alignments
and controls by bus control system.

FEATURES

PIF Circuit SDIP56-P-600-1.78
Weight : 5.55g (Typ.)

® PLL Type IF Demodulation (Bus alignment)

® Adjustment Free AFT without Tank Coil

® RF AGC Output (Delay point: Bus alignment)
® Dual Time Constant Fast AGC

Video Circuit TEXT Circuit
® Black Stretcher ® Linear RGB Input
® DC Restoration Circuit ® Cut Off/Drive Adjustment
® D.L. Aperture Compensate Circuit (Bus Control) (Bus adjustment)
® Internal Filter Auto-adjust Circuit ® RGB Primary Color Output
(Fsc link type) Deflection Circuit
@ Uni-color Circuit (Bus control) ® Auto-slicer Type High Performance
® 3.58MHz Trap Filter Circuit (Bus on/off) Sync. Separation Circuit

® Y Delay Line Circuit ® Adjustment Free Countdown System
Chroma Circuit ® Sync. Separation Output

® Color Control Circuit (Bus control) ® X-ray Protect Circuit

® Tint Control Circuit (Bus control) ® Vertical Ramp Output

® B.P.F./T.O.F. Circuit (Bus select) ® Dual Time Constant AFC Circuit

® Included ACC/Killer Filter ® Horizontal and Vertical Position
SIF Circuit Adjustment (Bus adjustment)

® Inter Carrier SIF System ® \Vertical Amplitude Adjustment

® External Sound Select Switch (Bus select) (Bus adjustment)

® Attenuator Circuit (Bus control)
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TOSHIBA

TA1268N
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TOSHIBA TA1268N

TERMINAL FUNCTION

o PIN NAME FUNCTION INTERFACE CIRCUIT
= @
This terminal is for Sound S
Output. x
The maximum flew out 200Q = Attenuator
2 Sound Output current of these terminals is @ < I
3.6mA. So, the minimum load 3 &
resister is 1k(). r ;I
1 ®
= g
. . . 1: ” )g
3 |RF AGC This terminal is for RF AGC 2000 ]
output. ©) —$ C
X g :m Monitor
3 @
This terminal is for connecting +—@®
SIF detect tank coil. x 3 $
This terminal is for Sound @ , . riad
4 |SIF Tank Coil Mute Switch, too. g S <
If this terminal is connected to " N S
GND, the sound output is 0
muted. —G)
g ®
| s® —
. This terminal is for PIF 2nd <G
> |AGC Filter AGC filter. O3S 5
< T
X Rr AGC AGC § "
Amplifier
. ®
6 |PIF GND T_hls .termmal is for GND of PIF .
circuit.
100k£2 @
r W { W
2 This terminal is for IF input. @ Z:JpF
PIF Input The typical input value is 20pF
8 90dB V. ® T lc
Tx LT [gud g
> =S $8
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TOSHIBA

TA1268N
e PIN NAME FUNCTION INTERFACE CIRCUIT
9 |PIF Vee T-hIS .termmal is for V¢ of PIF .
circuit.
——@
x
APC Detection
. This terminal is for PIF PLL 5000 }
10 |Loop Filter loop filter. (0 v—>|_
Y Y K
®
D)
SHEE A
y Y
This terminal is for APC filt @ ! | | —
11 | APC Filter is erm|.na .|s or ilter 3 S
of fs¢ oscillation. 0 S ]
% W@T
é Killer I | |
@®
o1 Xt aa 250
This terminal is for X'tal of ) It S iy
is terminal is for al o o 3 by
12 |vCXo [~ m z
3.58MHz VCXO. 2 5'(560
s
=7
This terminal is for V/C/D
13 |GND GND. —
' @®
HO)
. This terminal is for fast X
14 |Fast Blanking blanking of RGB input.
o 800
@ >
x ] [ 71 °®
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TOSHIBA

TA1268N

e PIN NAME FUNCTION INTERFACE CIRCUIT
I I D
2
2kQ
15 15 O AWV
H 16
16 [Analog RGB Input Iihisael ‘ic::rnl]lnals are for RGB 17
7 gnel bt 3¢
x —
D 3
- This terminal is for Ve of
1 D IV .. .. —
8 'gital Vec digital circuit.
y Y
19
Th inal for RGB 19
20 |RGB Output .ese termmas? are for RG O 2
21 primary color signal output. "
y Y
. Thi inal is f ical
22 |Vertical Output iIs terminal is for vertica
pulse output.
y S “11° x
Q Q
@ W @
A<
23 These terminals are for NFB y S 3P Y
54 |NFB, Vertical Ramp. |input and vertical ramp - S
output. @ < i
HO
; o
2 3 RGB Blanking
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TOSHIBA

TA

1268N

e PIN NAME FUNCTION INTERFACE CIRCUIT
: 7@
® 1000 C)ﬁ
25 VertlcaI.Sync: This termmal. is fgr vertical 3 Hi_
Separation Filter sync. separation filter. il < b3
<«
‘@F) OF
This terminal is for Vg of
2 H. V . . —
6 cc horizontal circuit.
0
27 These terminals are for input SCA 1kid w
Q
28 SCL, SDA and output of 12C Bus. ZO—SDA -
>
: S I”@
This terminal is for input of X- st——= S—@®
RAY protect circuit. I i I
The threshold voltage is 3.5V x
29 |X-RAY (Typ:). If this terminal is . ® 10
applied the voltage that is N
more than threshold voltage, >|—< N
the X-RAY protect circuit x s® i @
make horizontal output a low. = ®
Go)
This terminal is for Fly-back YO ®
Pulse input. % } ¥ ] K
The Fly-back Pulse is the ® 2000 v -
30 |Fly-back Pulse Input |reference of AFC circuit, gate v HV
pulse and so on. = )_\ ™ 1L
The current needs to keep S = T 3
under TmA. r§ s
) *  Fly-back PuI;e Piwase @
@o)
Thi inal is for S I e “—CD
31 [sync. Pulse Output is terminal is for Sync. pulse 30k
output.
z
!
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TOSHIBA

TA1268N

PIN

No.

PIN NAME

FUNCTION

INTERFACE CIRCUIT

32

Horizontal QOutput

This terminal is for horizontal
pulse output.

33

H. AFC

This terminal is for horizontal
AFC filter.

The AFC circuit fits the phase
between inputted horizontal
sync. signal and horizontal
pulse which is made by
countdowning 32fj.

34

32fy VCO

This terminal is for connecting
ceramic oscillator. That
constitutes 32fy (503kHz)
oscillation circuit.

The CSBLAS03KECZF30
(Murata) is recommended.

15 A
()
N

35

D. GND

This terminal is for GND of
digital circuit.

36

AB.L.

This terminal is for A.B.L.
circuit.

1k

@)
o/
100 #A
@)
Ay
00 4AZ
o/
100 «A
0—||—-
3.4v

<
b3

N 10kQ

1k |
)¢
3

AAA,

37

TV Input

This terminal is for input of
PIF detected signal. The typical
input amplitude is 1.0Vp.p.
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TOSHIBA

TA1268N

N PIN NAME FUNCTION INTERFACE CIRCUIT
Yy Yy @
Yy Xy
z Yy X
. . . . 1%KQ <
38 |ACL This terminal is for ACL circuit. Gd c: 105‘0)—
I
T |« < L<] >
OF  O0f1?
= == ®
@
x ®
. This terminal is for input of @
39 |External Video Input . .
external video signal.
This terminal is for filter of
4 Black Peak D i .
0 ack Peak Detection black peak detection.
' + 46
This terminal is for output of % E" ®
video switch which selects TV 1 Ty 2000 f
41 |Video Switch Output |signal or external video. 500 B
Amp. Gain ; Min. 1.7 @ S®
Typ. 1.9, Max. 2.1 1 " o
. This terminal is for filter of
42 | D.C. Restoration APL detection.
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TOSHIBA TA1268N

e PIN NAME FUNCTION INTERFACE CIRCUIT
This terminal is for Y signal
input.
4 Y | . . . .
3 nput The typical input amplitude is
1.0Vp-p.
This terminal is for AFT
output. ) g' ?‘I @
Monitor signal output mode a ’i © ’%}
can be selected via Bus. ¥ 33 o ReAGCI2
#—W\,—d—o
0 0 [AFT @ i
0 1 |TEST purpose only £ :;g b 4 >
1 0 (B 1" G%EI GI:% T~
1 1 |RFAGC/2 b b &
This terminal is for . )
chrominance signal input. = %:15
The typical input signal ST a0pr
) . @3 w—p i
- 22 G G
45 | Chroma Input amplltl.Jde is 286mVp.p (at Q32 s <
burst signal). T i ®
This IC is to go to test mode L) o  ter l
with this terminal voltage 13 '] I
higher than 4.5V. ®
This terminal is for V¢ of
46 |V/C/D V¢c video, Chroma and Deflection —
circuit.
G S S ®
= 3w 32
: Thi inal is for PIF $
47 | TV Detection Output dech:teer:Is?an; Oc:t ut e 2kQ
g put. ® ‘ )_I_“'W_
T9: [ [}
Q)
Thi inal is for V f SIF
48 [S.1F. Ve | is .termma is for Vcc of S .
circuit.
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TOSHIBA

TA1268N

II:IIL\I PIN NAME FUNCTION INTERFACE CIRCUIT
c c ®
These terminals are for * x 33 s
connecting a tank coil of PIF © ©
49,
49 detection circuit. @ ) N30
50 P.L.F. Tank Coil TOKO Corp. products ® AR [N | 5000
292GJAS-7475BS (45.75MHz), <t s
292GJAS-7476BS (58.75MHz) y W ¥ % AR R
are recommended. K O®
i )
51 |SLE. GND T.hIS .termmal is for GND of SIF .
circuit.
@
. This terminal is for input of
>2 |Limiter Input SIF limiter amplifier circuit.
D)
@
This terminal is for input of ® 2000
53 TV Audio Signal SIF detected signal. S
Input This terminal is connected to x ° A<udio Switch
pin 54 via capacitor. SI 2
[ &
@
x
This terminal is for filter of 200Q
54 | De-emphasis . D) — W
phast SIF de-emphasis. ©@ 9‘%
"1z 38
=
. &
@
2
. These terminals are for
55 | External Audio Input external audio input. Go— 5
: dio Switch
T <£A<u o Switc
> 3
[ I 8

10
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TOSHIBA TA1268N
Slave address : 88H
ADISDL:{BI‘ESS D7 D6 D5 D4 D3 D2 D1 DO PRESET
00 Trap Color 0000 ' 0000
01 C. Filter Tint 1100 ! 0000
02 A. SW Brightness 0000 i 0000
03 BLK Uni-color 0000 | 0000
04 Mute | Sharpness 0110 ; 0000
05 Vertical Phase Horizontal Phase 0001 | 0000
06 Bo B4 Audio Attenuator 0000 | 0000
07 B2 B3 DON'T USE (Fix on 100000) 0010 ! 0000
08 Ba V. SW RF AGC 0000 ! 0000
09 AFC WPL Vertical Amplitude 0010 i 0000
0A V. Fixed PIF VCO 0100 | 0000
0B R Cut Off 0000 | 0000
0C G Cut Off 0000 ! 0000
0D B Cut Off 0000 ' 0000
OE G Gain 0000 ! 0000
OF B Gain 0000 ! 0000
FUNCTION RANGE (MIN.~MAX.) DEFAULT
Color -60~0dB - 60dB
TINT +42° 0°
Brightness 1.34~2.6~3.86V 1.34v
Uni-Color -24~0dB -24dB
Sharpness - 18~6dB~14dB (4MHz Gain) 6dB
Audio ATT -85~6dB - 85dB
RF AGC 65dB..~105dB .V (0.6dB/bit), 000000 : IF Mute IF Mute
Ver. Amplitude 1.6~2.4V Center
PIF VCO +2.2MHz (35kHz / bit) Center
RGB Cut-off -0.4~0.4V -0.4V
GB Gain -3.1~3.1dB -3.1dB

11
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TOSHIBA TA1268N
FUNCTION RANGE (MIN.~MAX.) DEFAULT]
3.58 Trap (0) : On/(1) : Off On
Chroma Filter (0) : Band Pass Filter/ (1) : Take Off Filter TOF
A, V SW (0) : TV Mode /(1) : EXT. Mode TV
BLK (0) : BLK On/(1) : BLK Off On
MUTE (00) : Off/(01) : Y MUTE/(10) : Hout Stop/(11) : Y MUTE +V Stop 01
H. AFC (0) : AFC2 Normal/(1) : AFC2x 3 (0)
WPL (0) : On/(1) : Off Off
V. Fixed Mode (0) : Normal/(1) : V Frequency 60Hz Fix Normal
Pin 44’s output is selectable. AET
Bo, B1 (Monitor) |(00) : AFT Voltage/(01) : Test Mode/(10) : Blue Output/ Voltage
(11) : Half of RF AGC Voltage 9
By, B3, Bg Bits for Test Mode. (000)
(Test Mode) Use this IC with these bits (000).
Read Mode
D7 D6 D5 D4 D3 D2 D1 DO
POR AFT IF Lock AFT Killer V Lock | H Lock | X-RAY
FUNCTION CONTENTS

POR (Power On Reset)

(0) : SECOND/(1) : FIRST

AFT

Refer to Following Figure

IF LOCK (0) : LOCK OUT/(1) : LOCK IN

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

V LOCK (0) : LOCK IN/(1) : LOCK OUT Det. Window : 262H~263H

H LOCK (0) : LOCK OUT/(1) : LOCK IN This function is forced to unlock at Vp, so
data is valid after 50H.

X-RAY (0) : X-RAY OFF/(1) : X-RAY ON

O Vertical Phase (3bit)

This mode is for changing vertical output timing.
(Vertical picture position is changed 0~7H as right Table.) D7 | Dg | D5 MODE
O Horizontal Phase (5bit) 0 0 0 Reference
This mode is for changing horizontal picture position. 0jo0o |1 1H Delay
Horizontal output phase is changed *3us as maximum. 0 1 0 2H Delay
0 1 1 3H Delay
O AFT Read Bus 1 0 0 4H Delay
33V 1 0 1 5H Delay
1 N\ all 1 [ 1 [ 0] 6H Delay
! -I 1|1 |1 7H Delay
1 i !
—
| — !

12
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TOSHIBA TA1268N

12C BUS CONTROLLED FORMAT SUMMARY

Bus controlled format of TA1268N is based on 1°C 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 and Stop Condition (2) Bit Transfer
- - rY3 ; Lo :
oa N/ __\ on _ [ X \
1 T - I 1 T T T T
1 ] 1 1 1 [} 1 1
1 1 1 1 1 [} } 1
1 1 1 1 1 [} 1 1
see 13 / - \ /7] scL ',/ "/ \
Start Condition Stop Condition H s ' ' '
SDA cannot change. ‘
SDA can change.
(3) Acknowledge (4) Slave Address

r=—n"

rom Maste'_r\i_[__)( T Tmmedance A6 | A5 | A4 | A3 | A2 | A1 | AD | R/W
SDA : : —
i 1
I ] -=
! High Impedance \ /
1
i
from Master i \ /1 - -\‘ / 8 \ / 9 \
SCL .

L——d

!
from Slave :

SDA !
1
1
1
]
1
1
1

Purchase of TOSHIBA I2C 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 12C
Standard Specification as defined by Philips.
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TOSHIBA TA1268N

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Power Supply Voltage Ve 12 Vv
Power Dissipation Ppmax 2.19 (Note 1) W
Input Terminal Voltage Vin GND -0.3~Vcc+0.3 \Y
Input Signal Amplitude €in 4 Vp-p
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

(Note 1) When using the device at above Ta =25°C, decrease the power dissipation by
17.5mW for each increase of 1°C.

(Note 2) As this IC is weak in a surge voltage, handle it with care from being damage.

RECOMMENDED OPERATING CONDITION

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. [ UNIT REMARKS
PIF Power Supply Voltage Vcep 8.5 9.0 95 \ —
SIF Power Supply Voltage Vees 8.5 9.0 95 \ —
V/C/D Power Supply Voltage Veev 8.5 9.0 9.5 \Y —
H.Vcc Power Supply Voltage H.Vcc 8.5 9.0 9.5 \Y —
D.Vcc Power Supply Voltage D.Vcc 2.7 3.3 3.8 \ —
TV External Video Input Level Vin37/39 — 1.0 — Vp-p |including sync.
Standard Video Input Level Vina3 — 1.0 — Vp-p |including sync.
Standard Chroma Input Level Vinas — 286 — | mVpp | at burst signal
FBP Width Tegp 10 12 — us  |Vih=1.4V, Vcc-1.4V
FBP Input Flow In Current IFBPmax — — 2 mA —
PIF Output Load Resister Rop 2 8.2 — kQ —
SIF Output Load Resister Ros 1 8.2 — kQ —
RGB Output Load Resister RORGB — 1.8 — kQ —
Horizontal Output Load Resister RHOUT 330 | 800 — Q0 [maximum 10mA
Vertical Output Load Resister RvouT 4.1 5.7 — kQ —
Sync. Separation Output Flow In | . . 1 mA .
Current syncmax
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TOSHIBA TA1268N

ELECTRICAL CHARACTERISTICS
DC characteristics (Unless Otherwise Specified, Vcc =9V, H. Ve =9V, Ta=25°C)

|Iz||0N_ CHARACTERISTIC SYMBOL -E:EISTI TEST CONDITION| MIN. | TYP. | MAX. | UNIT
2 Sound Output V> — — 3.20| 3.70| 4.20 \
3 |RF AGC V3 — — — 0.00| 0.50( V
5 | AGC Filter Vg — — 7.00| 7.50( 800| V
6 |PIF GND GND — — — 0.00| — \
7 PIF Input V7 — — 1.50| 2.00( 250 \
8 [PIF Input Vg — — — 0.00| 0.50( V
9 PIF V¢ Vee — — —_ 9.00| — V
10 |Loop Filter V1o — — — 450 — \
11 | APC Filter V11 — — 6.00( 650 7.00| V
12 |VCXO Vi2 — — 530 5.80| 6.30| V
13 |[V/C/D GND GND — — — 0.00| — Vv
14 |F-BLK Via — — — 0.00| — Vv
15 |[Analog R Input Vi1s — — 440| 490| 5.40( V
16 |Analog G Input V16 — 440| 490| 5.40( V
17 |Analog B Input V17 — — 440| 490| 5.40( V
18 |D. Vcc Vee — — — 330 — \Y
19 [R Output Vig — |BRT, C. O Cent 240( 270 290| V
20 |G Output Va0 — |BRT, C. O Cent 240( 270 290| V
21 |B Output Va1 — |BRT, C. O Cent 240( 270| 290| V
25 |V SEPA Vas — — 5.80| 6.30| 6.80| V
26 |H. Vcc Vag — — — 9.00| — \
27 |SCL Vy7 — — 450| 5.00| 5.50( V
28 |SDA Vog — — 450| 5.00| 5.50( V
29 |X-RAY Vog — — —_ 0.00| — \Y
33 |H. AFC V33 — — 7.00| 7.50( 800| V
34 |32fy VCO V3q — — 550 6.00| 6.50| V
35 |D. GND GND — — 0.00| — \
36 |[ABL V3g — |BRT, COL Cent | 2.90| 3.40| 390 V
37 |TV Input V37 — 290( 3.00| 390| V
38 |ACL V3g — | BRT, COL Cent 290( 3.40| 390| V
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TOSHIBA TA1268N

,F\’||0N_ CHARACTERISTIC SYMBOL Zczlsa; TEST CONDITION| MIN. | TYP. | MAX. | UNIT
39 |[EXT. Video Input V39 — — 1.10| 1.60| 2.10 V
40 |Black DET V4o — — 6.10( 6.60( 7.10| V
41 [AV/SW Output Va1 — — 1.80| 2.30| 280 V
42 [DC Rest Va2 — — 550| 6.00| 6.50| V
43 [Y Input Va3 — — 4.00| 4.50| 5.00( V
44 | AFT Vaq — — 2.00| 250| 3.00| V
45 |Chroma Input V45 — — 160 1.85| 210 V
46 (V/C/D V¢c Vae — — — 9.00| — Vv
47 | TV DET. Output Va7 — — 470( 5.20( 5.70( V
48 |SIF V¢ Vee — — — 9.00( — \Y
51 [SIF GND Vee — — — 0.00| — v
52 |Limiter Input Vg2 — — — 0.00( 0.50( V
53 |Audio TV Input Vi3 — — 250| 3.00| 350| V
54 | De-emphasis Vg — |Pin4 GND 4.00( 4.50| 5.00 \
55 |EXT. Audio Input Vi — — 2.50( 3.00| 3.50| V
Current Consumption
CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
IF Power Supply Current lcci — 328 | 46 520 | mA
V/C/D Power Supply Current lcev — 527 | 71 76.8 | mA
H.Vcc Power Supply Current lech — 107 | 14 184 | mA
D.Vcc Power Supply Current lced — 5.2 10 11.6 | mA
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TOSHIBA TA1268N

AC characteristics (Unless Otherwise Specified, Vcc =9V, H. Vcc =9V, Ta=25°C)

PIF
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
_ Vo1 1.7] 2.0 23
— Note 1 Vp-
Video Detected Output Level Voo ( ) o 75 30| VPP
VIN MIN — 2| —
i . N 5
Input Sensitivity VIN MAX (Note 2) 000 07 — | 9BuV
Sync Tip Level VgYNC — (Note 3) 2.6 29 3.2V
Output Level For No Input VIE — (Note 4) 4.8 5.2 56| V
Differential Gain DG — 2 5| %
— Note 5
Differential Phase DP (No ) — 2 5 °
PIF Output Frequency fe — (Note 6) 5 7| — | MHz
Characteristic
Car.rler Wave Compression CR 50 55| —
Ratio
2nd Harmonics Compression _ (Note 7) dB
. P HR 50| 55| —
Ratio
PIF Input Resistance Rj — 1.5| — k()
pu _ iPIF — (Note 8)
PIF Input Capacitance CiPIF — 38 — pF
S/N S/N — (Note 9) 52 55 — dB
920kHz Beat 1920 — (Note 10) 42 45| — dB
IF AGC Range RWaGC — (Note 11) 61 65 69| dB
V5MEAN 4.2 4.5 4.8
IF AGC Voltage V5MAX — (Note 12) 7.4 76 — \Y
V5MIN — 38| —
\Y) 7.7 82| —
RF AGC Voltage SMAX | _ (Note 13) v
V3MIN — ol o5
RF AGC Control Range AGRFAGC | — (Note 14) 35 0| — dB
AFT Center Voltage VACENT — (Note 15) 2.2 2.5 28| V
AFT Voltage Vamax | _ (Note 16) 44] 48| — v
VaMIN — 0.2 0.5
AFT Sensitivity LAFT — (Note 17) — 40| — [kHz/v
AFT Output Resistance RAFTOUT | — (Note 18) 40 50 60| kQ
PIF VCO Control Sensitivity BIFVCO — (Note 19) 2.0 25 — |MHz/V
PIF VCO Pull-in Range fph — (Note 20) 101 151 = | Mhe
PIF VCO Control Range Afpilpvco | — (Note 21) — 44| — MHz
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TOSHIBA TA1268N
SIF
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
\Y) 400 500 600 ImV
Sound Output Level AAC — (Note 22) rms
VADC — 45| — \Y
Sound Distortion VAUDIO — (Note 23) — 0.3 1.0 %
AMR AMR — (Note 24) 50 60 — dB
Limiting Sensitivity Vim — (Note 25) — 35| — | dBuV
Sound Ogtput Frequency fAUDIOH | (Note 26) — 130 — KHz
Characteristics fauDIOL — -130| —
Sound Output Resistance RsouT — (Note 27) 24 30 36 kQ
ATT
GATTMAXE -2.0 0.0 2.0
4. . .
ATT Gain GATTMAXT| _ (Note 28) 0/ 60] 80] 4
GATTMEAN -16| -12| -9
GATTMIN -99| -85 —
DC Voltage Drift V2VAR — (Note 29) — | — 0] mv
Vapc 3.2 37| 42| v
Ris3 — 30| —
Input Impedance —_ (Note 30) kQ
Rij55 — 47| —
Video
Input Impedance Rija1 — (Note 31) 100 — — kQ
Input Dynamic Range Vdia1 — (Note 32) 1.0 1.2 1.5 V
Video Total Gain Gy — (Note 33) 45 50 —
Video Frequency
— 6.0 0o —
Characteristic fy (Note 34) 7-0 MHz
Maximum Output Vdo1 — (Note 35) 7.5 8.0 — \
Black Expansion Amp. Gain GBAMP (Note 36) 1.18 1.43| 1.68
Black Expansion Start Point | GgsTp - ote 40 50| 60| IRE
DC Restoration Tpc — (Note 37) 100 103 105 %
GSHcent 1 4 7
Sharpness Control
— Note 38 dB
Characteristics GsHmax (Note 38) 9 12 15
GSHmin — -18 -15
Sharpness Delay Time tSHDLY — (Note 39) — 125 — ns
Contrast .Co.ntrol GCNcent — (Note 40) 4.5 6 7.5 dB
Characteristics GCNmin — 22,5 24| 285
H.V-BLK Output Voltage VBLK — (Note 41) — 0.7 1.0 V
V-BLK Width TVBLK — (Note 42) — [35~24] — H
fsc Trap Gain GTRAP — (Note 43) — -28| -20| dB
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0osD
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
OSD Switching Voltage VthoSD — (Note 44) 0.7 1.0 13| V
OSD Delay Time tosDDLY — 15 30
OsD D.e!ay T|.me Difference tosDD . (Note 45) — 5 10 ns
OSD Rising Time R — 15 30
OSD Falling Time zF — 15 30
Input Clamp Voltage VosDC — (Note 46) 4.4 4.9 54| V
OSD Gain GosD — (Note 47) 18] 20| 22
Input Dynamic Range VdiosD (Note 48) 2.0 2.2 24| V
Cutoff Drive
; VBRTmax 3.6| 40| 43
Brightness Control
— V
Characteristics VBRTcen (Note 49) 24 2.7 3.0
VBRTmin 1.0 1.4 1.7
Brightness Control Difference
Between 3Axes AVRGB — (Note 50) -50 0 50| mV
Vcutmax 0.5| 0.65 0.8
Cutoff Control Characteristics | Veytcen — (Note 51) — 0.00 — Vv
chtmin -0.8| -0.65 -0.5
Drive Control Characteristics |->drvmax | _ (Note 52) 375] 425] 475) g
Gdrvmin -40| -35| -30
Chroma
Input Dynamic Range Vdias — (Note 53) 0.95 1.5 1.7 V
ea -23| =20 -17 dB
ACC Characteristic eb — (Note 54) 3 6 9
A 0.9 1.0 1.1
Killer Point EK — (Note 55) -48( -46| -43| dB
VCXO Frequency Control Myexo | — (Note 56) +500| +600| — | Hz
Range
VCXO Frequency Control
Sensitivity BvexXo — (Note 57) — 1.0 — |Hz/mV|
VCXO Pull-in Range fvexorL | — (Note 58) +300( £450| — Hz
Demodulate Relative Gain R/8 0.78| 083] 0.88
oau ve mal G/B (Note 59) 031| 035] 039
Demodulate Relative Ph RB B o 84 1 B .
emodulate Relative Phase P >33 2401 227
Ecr — 20 40
Carrier Wave Remain Ece — (Note 60) — 20 40 | mVp.p
EcG — 20 40
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TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
VCLRmax 3.9 4.1 4.3 | Vpp
Color Control Characteristic GCLRcen — (Note 61) 4.5 6| 7.5 dB
GCLRmin 38 40 —
Uni-color Control GUNIcen 4.5 6 7.5
— dB
Characteristic GUNImin (Note 62) 22| 24| 26
g OTNTcen -7 0 7
I _ (o]
TINT Control Characteristic A0TNT (Note 63) T35 +45] 55
Video Chroma Delay Time ty-c — (Note 64) -30 0 30| ns
Deflection
Horizontal Free Run Freq. fH — (Note 65) -100 0 100| Hz
H. Out Pulse Duty TH — (Note 66) 38 41 44| %
H. Out Voltage VHL — (Note 67) — 0.2} 03}
VHH 25| 30[ 35
VCO Osc. Start Voltage Voscmin | — (Note 68) 3.0 35| 40| v
H. Out Start Voltage VHST — (Note 69) 3.7 40| — Vv
H. Frequency Control Range | afy — (Note 70) +500( +650| — Hz
H. Freq. Control Sensitivity H — (Note 71) — 500) — |Hz/V
H. Sync. Pull-in Range AfypuL — (Note 72) +450| £500] — Hz
H. Pull-in Stop Period THSTP — (Note 73) — 52532 — H
AFC-2 Control Range TAFC2 — (Note 74) 16 17| — y7s
Horizontal Position
T — — 3| — S
Adjustment PAFC2 (Note 75) #
X-RAY Protection Detection
Voltage VXDET 3.35 35| 3.65 y
X-RAY Protection Hold
\Y — N 7 . 4.2 4.
Voltage XHLD (Note 76) 3.9 5
X-RAY Protection Hold
Current VXLD 80 100 120 A
Vertical Free Run Freq. fy — (Note 77) — 295| — H
. T — 224 —
V. Sync. Pull-in Range VST — (Note 78) H
TVEND — 295 —
V. Out Pulse Width Tv — (Note 79) — 8 — H
V. Ramp Amplitude Control VL — (Note 80) 22| 24 — vV
VVH — 1.6 1.8
H. Sync. Separation Level Rsepa — (Note 81) 30 35 40| %
Forced V. Osc. (262.5H) fveo — (Note 82) — 60| — Hz
20 2003-01-15



TA1268N

TOSHIBA

(D.EFSZ=81L ‘A6 =2N) NOILIONOD 1531

LZ-N89ZIVL
"ty uid 1e aseyd pue uieb |epudayIp By} aunsean (7)
ndur 4] aseyd |epualapg
1 (09PIN INV %S'£8 ‘ZHWSZ 'St =0y) |eubis 4| ayy Ajddy (1) LI L] L] L| ueo|epuasapial s
(A1A) £y uid 1e abeyon DQ ay3y ainses (g)
'suld 1e AQ'E Alddv (2) induj oN
indul 4| uopn (1) U R 104 [9A07 IndiNO | ¢
(PNASA) £ uid 18 abeyon D ays aunsea (7)
‘indui 4| o3 (uoiejnpow
uoN SWHAwY'LE ‘ZHNSL SP = 04) |eubis ayy Alddy (1) R U A |9Aa7 dil duks| €
(XVIN Nlp) "|]ans| gps 0+ se saseasul
L uid e |3a3) |eubis 1ndino uaym ‘andug 4| 1B |9A9|
leubis indur ayy aunseajy ‘|9A3| jeubis yndu; aseasdu| (g)
(NIWN Nip) ‘|oA8] gpg— se sasealsap
Ly wd 1e |and] [eubis indino uaym ‘andu; 4| 1B |9A3)
|eubis indui ayy ainsespy ‘|aAd| [eubis indu) aseaidaq ()
~ ndul 4| 03
(CWAWY'LE "WV %0E ‘ZHINSZ St =04) |eubis ayy Ajddy (i) N Auamisuag yndup| ¢
(€0p) “zy uid |9ad| eubis 3ndino ayy ainseap (v)
ndui 4 03 (SWawg L€
,;.zlj._\n_.r ‘WY %001) |eubis ay3 Addy (g)
231 (L0A) 1v
-H.In_nﬂ_l/_.._l nd 1e |aA3] |eubis indino ayl ainses (7)
‘indul 4 03 (SWAwg'Lg [2A37 3ndinQ
‘WY %5°L8 'ZHNSL Sy =0y) "jeubis 4| ayy Aiddv (1) — |(02)|(02)|(00) payalag O3pIA| L
(v0){(80)|(£0){(90)
QOHLIIW LNIWIHNSVIN 300N SNg WLl 110N

NOILIGNOD 1S3l

2003-01-15

21




TA1268N

TOSHIBA

CT-N89ZIVL

(9x8A/VA) Bozoz=N/$
(an) Ly uid 1e jaad) Indino ainsealy ()
(L) € @10N se awes (g)
(VA) L¥ uid 1e [9A8] 1ndino ainseap (7)
(L) T @10N se awes ()

N/S

'8 pue 7 uid usamiaq sxuepaduw] ayy ainsea (7)
‘guid 03 AQ'E Addy (i)

suelpede)

ndu| 4id
acuejsisey indu| 4id

((SWaw)
soluowiey pug 4o |aas| yed| ayi/ (49a) z) 6oz0z=¥H
‘Aem

awes 3y} ul soluowley puz JO |dA3| yed| ay} ainsea ()
((WAw)
anem JaLued JO [9A3] Ned| ayy/(99p) 2) 6030zZ = ¥D
‘panindul s |eubis 4| uoize|npow uou

uaym /p uid je aaem J3LED JO [9AD| B3| By} ansesfy (€)
-d-daz sawodaq £y

uid jo |aa3| 1ndino eyl os g uid e abejjoa ayy A|ddy (g)
‘Indur 4| 03 (SWiawg g WY

%8L ZHASL'SL =Yy ‘ZHINSL Sy =0y) jeubis ayy Ajddy (1)

oney uoissaidwod
s)luowley pug
ojley uoissaidwo)d)
SABAN JBLIIED

by—04=3
‘gpg-- sawodaq
Ly uid 1e [eAs] 1ndino ayy uaym 'fouanbaiy Ly ainsesiy (v)
SWinwgl's ZHNZE~S59'SY =}y
SWAwY'LE ZHNSL S =04
‘Indul 4| 01 smojjo} se |eubis syl Alddy (g)
‘g uid e abeyjon ayl xi4 (2)
(1) € a10N se awes (|)

— |{02)

(00)

{00)

salsueeleyd
fuanbauy
1ndinQ 4id

QOH1IW LNIWIFUNSVIN

(v0)|(80)

(£0)

{90)

300N snd

(DoEFSZ =01 ‘N6 =I7)

NOILIONOD 1531

W3ll

310N

2003-01-15

22



TA1268N

TOSHIBA

€T-NB9ZLVL

"(NIWEp) SWiawgy |
i |2A3| |eubis yndur uaym g uid 1e abejjoa ay) aunsea (v)
(XVINEA) Indul ou uaym g uid e abejjon ayy ainsean (g)
"AST 2wodaq g uid 1e abejjon ayy
1ey3 os (DDV 1Y) (80) ssdippe-gns jo eiep 8yl isnipy (7)
(1) € 310N se awes (L)

sn|
J [PV

abejop DOV 4y

£l

'(NIWSp) SWiAwgy/)
si |@Aa3| |eubis 1ndu) uaym g uid 1e abeijoa ay} ainsea ()
(XVINSA) Indul ou uaym g uid 1e abeyjon ayy ainsea (g)
(NVINSA) g uid 1e abejon ayy ainsea (z)
(1) € @10N se awes (})

abejjopn DoV 4

L

NIAINIA —XVYINNIA = 2DV pny

abuey DOV 4|

Ll

'189q ZHX0Z6 PUE 2} UIDMIBQ 83UBIBHIP By} aJnsea|y (£)

DuAs o |enba st /¢ uid
je indino ayy 4o 3samo| 9yl 1eyl os abeyjon ayy Alddy (z)
SWIAWQ'0L ZHINSZ LY = 54
SWIAWO'0L ZHWLL'ZY =4
SUWiawg L ZHNSL S =0)
indul 4| 01 smo|jo} se sjeubis ayy Ajddy (1)

— |(02)

(02)

(00)

1898 ZHX0¢Z6

0L

QOHLIN ININIYNSVIN

(v0)|(80)

(£0)

(90)

3dOI Sn8

(Dc£x5Z="01 ‘A6 =ON) NOILIANOD 1531

Wall

310N

2003-01-15

23




TA1268N

TOSHIBA

PZ-NBIZLVL

‘v uid jo aduepadwi 1ndino ayy ainsealy

Q20U 2]1sisay
indino 14V

81

(\v 14v) ‘pabueyd s| Aouanbauy
induj uaym 7 wid 1e abueyd abejjoa ayy ainseay (2)
(1) € 230N se awes (L)

Aianisuas 1 4v

Ll

(NINTA) b uid 1e [9as] |eubis 1ndino ay: ainseap (t)
ndul 4 03 (SWHAwg' g

‘03PIN INV %0E ‘ZHINSL 91 =) |eubis ayy A|ddy (g)

(XVIAVA) by uid 18 |9A8) feubis 1ndino ayy ainseapy (2)
nduy 4| 0y (SWawg g

‘09PIN NV %0E ‘ZHNSL'vr=}4) |eubis ay: Ajddy (1)

abejjon 14V

91

(LNIDYA) v uid 12 abeyjoa ays ainsealy (g)
'suid 03 AO'E Alddvy (7)
windur 4] oN (1)

1 [(02)

abeyjon
181ud) 14V

SL

XVINGHUA —NINJH A = DDV Ay

(XVINJYUA)

‘AS't awodaq £ uid jo abejjoa ayl uaym ‘|aa3| 1ndui
41 @y} ainseapy "(4¢) 01 (80) ssaippe-gns JO eiep ayl 19s (g)

(NIN4Y¥A) ‘Ag'p dwodaq g uid jo abeyjon

3yl uaym ‘|ana| indul 4} ay3 ainsedpy ‘[aas| indul 4
3y asealdag '(00) 03 (80) ssaippe-gns jo eiep 3y} 38s (2)
(1) € 90N se awes ()

1sn(
= | PV

(02

(00)

abuey
[043U0D DDV 4H

14

JOHLIN LNINIFYNSVIN

(v0)[{(80)

(20)

(90)

3dOI snd

(D.EFSZT=CL ‘N6 =IIN) NOILIANOD 1531

A ERR

J1ON

2003-01-15

24



TA1268N

TOSHIBA

SZE-N89ZIVL

(xewyidy) (47) 395 si (Vo) ssaippe-gns
4O elep 3y} usym QDA did 40 Aouenbauy ayy aunsesy ()
(Uwidyy (o) 395 st (w0) ssaippe-gns
JO Blep 3y} uaym QDA 4did jo Suanbauy syl ainseay (g)
‘s uid 03 A0’ Aiddv (2)
‘3ndul 4] oN (1)

ysn|
PV

abuey
[043U0D QDA dId

¥4

(1d3) "ZHINSL 'SP
pue fouanbai) anoqe usamiaq aduauaylp Aouanbauy
Sy} 9je[ndje) "paxI0o| §I J1d uaym Aduanbauy yndui
41 Y3 aJnsea|y “4aybiy o1 Jamo| wouy Asuanbaiy indul
41 8yl abueyd pue s uid 1e |eubis 1ndino aAIasqo (£)
(4dy) ZHWSL'S¥
pue Ausnbai) anoqe usamiaq aduaJaip fouanbauy
3y} aje|ndjed "paydo| si T1d uaym Aousnbauy yndul
41 8y} aunsea|y "1emo| 03 Jaybiy wouy A>uanbauiy indul
41 8yl abuey> pue z{ uid 1e |eubis 1ndino aAissqo (2)
‘ndut
41 03 (MD "SWHAwg LE ‘ZHINS/ S =4) [eubis ayy Ajddy (1)

abuey
ul-lind CDA 4Id

0¢

[A/ZHN] (A) (VOLA—E0LA)/ (ZHW) Z'0 = OOAdIg
(801LA) "0L uid 1e abeyona DQ ay3: ainsed (p)

‘3ndul
41 03 (MD "SWIAWY' L g 'ZHINSS 'SP =4) |eubis ayy A|ddy (g)
(vOLA) ‘01 uid 1e abeyjoa DQg 8yl ainsealy (2)

‘3ndul
41 03 (MD "SWIAWY' LE ‘ZHINSL 'SP =4) |eubis ayy Ajddy (1)

(02)

{00

(00)

AuiAzIsuas
[043U0D ODA did

6l

JOHLIW LNINIFYNSYIN

(v0)

(80)

(£0)

(90)

3dOW snd

(D.€£FST=8L 'N6=22N) NOILIANOD 1S3l

W3Ll

310N

2003-01-15

25




TA1268N

TOSHIBA

9Z-N89ZIV1
aduelsisay
"pS uid 1 dduepadwi indino ayy aJnsea :
P e = W 40| L L] V| { indino punos| £z
‘|1aA8] yead yum uedwod gpg
— dwodaq {g uid e |9As| Indino sy} usym Axuanbaiy so1suUdeIRYD
indui ayy ainseapy ‘A>uanbauiy indur ay3 abueyd (7) fuanbauy
(1) ZZ 210N se awes(|) LIl L] 4 e andino punos| 9z
"gPE— 3wod3q g uld 1e |9A3]| Indino By
uaym |aA2| 1ndul ay3y aunseapy ‘[9ad| indul ayy abueyd (z)
(1) Zz ®10N se awes (|) VLV L] L L | Aasuas Buimwi | sz
(WV/ N4) Bozoz =dINY
‘Indul yoea jsuiebe pguid 1e [aas| indino ayy ainsea (z)
SWIAWO0L %0€ ZHOOY @ WV
SWIAWOOL ‘W4 1A3P/ZHYSZ ZHOOY © IN4
‘Zg uid 03 smojjoy se sjeubls ayy Ajddy (1) R I (R B YAV | Y2
‘pg uid 1e jeubis 1ndino Jo uonuolsip ayl ainsea (z)
(L) Zz 210N se awes (L) 14l L L] 4 uololsiq punos | g€
‘pg uid apnyyjdwe |eubis yndino ayy ainsesp (2)
'zg uid oy (SWiAwooL ‘N4 12Aa7
IABP / ZHYSZ ‘ZHOOY =Y} 'ZHING ¥ =0y) |eubis ayy Addv (1) NO | — ((02)|(02)|(00) indino punog| zz
3ms|(v0)[(80)[(£0)[(90)
W
JOHL13W LN3INIFHNSV3 IQ0N Sng WaLl JLON

(D-EFSZ=EL ‘A6 =IIA)

NOILIONOD 1531

2003-01-15

26




TA1268N

TOSHIBA

LT-NBITLVL

'G5 pue gg uid Jo axuepaduwi indul ayy ainseap

(02)

souepadwy indu|| Qg

(HVAZA) *(00) 03 (02) wouy pabueys si (90) sseippe-gns
40 2lep 3y} uaym g uid 1e abueyd> abejjon ayy ainseapy (y)
(2QZp) 'z uid 1e abejjon Hg ayy ainseapy (g)
(2) 87 210N se awes (7)
(1) 8Z @10N se awes (])

HuQ sbeyon Da| 62

(XVINLLV A/ NIWLLVA) Bozgz = NINLLVG
(NIWLLVA) (00) 03 325 s! (90) ssaippe-qns

JO elep ayy uaym zuid 1e |9A3] Indino ay} ainsealn (S)
(XVIWLLVA /NVINLLVA) Bozoz = NVINLLVe
(XVIWLLVYA) (02) 03 35 s (90) ssaippe-gns

JO eiep ay3 uaym g uid 1e |aa8| indino ay) ainseay (v)
(CWiAwos / XYWLLY A) Bogpz = XVNLLV
(XVINLLVA) (4€) 03 3135 si (90) ssaippe-gns

JO eiep 8yl uaym zuid 1e [9A8] indino ayl ainsealy (g)

(08) 01 (Z0) ssaippe-qns Jo eiep ay) 19s (2)

'sg uid 01 (SWawQEg ‘zZHL) [eubis ayy Ajddy (1)

= |(02}{(02)

isn[
PY

|

(08)

uep Liv| 8¢

QOHL3IW LNINIYNSVIN

(v0)((80)((£0)

(90)

(20)

JA0IN Ssna

(D.£FGZ=8L ‘A6 =IN) NOILIONOD 1531

AERN

310N

2003-01-15

27



TA1268N

TOSHIBA

8T-N89ZIVL

‘61 Uld je {aAd| 1nd1no winwixew 3yl ainsealy (7)
(1) €€ ®0N se awes (1)

(42)

ndingO wnwixep

St

‘gPE—
saWo033q |aA3| Indino a8yl uaym Aouanbaiy indul ainseay

(ov)

sJlsliapeleyd
fouanbaiy oapip

143

(99A5'0/6A) 6020z = A-D
(6A) 61 uid 1e apnijdwe |eubis uis ay) ainseap (7)
(99750 ‘zHY0L = 0y)
| [eubis 3nduj ay) Addy : apoly |eusaIx3
(¢94AS°0 ‘ZHAOL = 0y)

| jeubis yndui ayy Ajddy 3poN AL (L)

(12)

ulen |e10] O3pIA

33

LIPA—TIPA = LPIPA

"(C!PA) %06 S! 61 uld jo |aAs| Indino

uaym L uid 1e abejjon Dg ayy ainseapy (LIPA) %01

S| 6L uld jo |9A8| andino uaym g| uid 3e abejjon Qg ay3

84nseap\ "%00L Se 3ndino y jo abueyd ay) Jepisuod (7)

‘6g uid je

pouad ainpid ul abejjon ayy abueyy : apopy |eulax]
‘tewud 1e

pouad ainpid ul abeyjon ayy abueyd apoN AL (L)

abuey
JWeuAg nduj

[43

‘6€ pue zg uid jo adxuepadw Indul ayl ainsean

(08)

(08)|(08)|(02)

(ov)

(00)

(00)

@cuepadwj 3ndu|

LE

QOHL3IW INIWNIYNSVYIN

(go)

(20)!(80)|(¥0)

(€0)

(20)

(00)

JAOI snAd

(D.£FSZ=BL ‘A6 =2I7) NOILIONOD 1531

W3l

310N

2003-01-15

28



TA1268N

TOSHIBA

6T-N89ZILVL

(A0l A /dA) Bozgz = LNIDHSH
‘pandde si (ZHNO'v = 0y) |eubis ay3 uaym indino
g 1e (Adp) apnydwe [eubis 1ndino ayy ainsea (1)
(02) s! (v0) ssaippe-qns jo elep ay} 185 (9)
(0t Adp) Bogzgz = NIWHSH
‘patjdde si (zHiNp'Z = 0)) eubis ay1 usym indino
g 1e (Adp) apnydwe |eubis 3ndino ayy ainseap (s)
(00) s! (p0) ssaippe-qns jo ejep ay3 325 (v)
(M0LA/Adp) Bozoz = XVIWHSY
"(Adp) paydde st (zHNY = 0)) |eubis
8y uaym pue (A0LA) paydde si (zH30L =0y) jeubis ayy
uaym ino g e apnydwe [eubis indino ay) ainseap (g)
(4€) si (¥0) ssaippe-qns jo eiep 8y3 185 (7) ysn solisiialdeseyd
‘6 uid o1 (ddawpg) | |eubis yndur Addy (1) LI L L|Pv|low)| L | || I043u0D ssaudieys| 8¢
[%] %001 X(AS'0/AV)=adL
(Av) ‘panndul si jeuBis asueuiwn|
ou uaym Lz uid je [ana| |eisapad ay) ainseay (g)
ddng o
awodaq tz uid je apnydwe [eubis indino ayl eyl os
(£0) ssaippe-gns o eilep 3yl isnlpy ‘uado zy uid axewn (2)
‘eeud o) (F9rg0
zZH 0L =0y) | |eubis Indu) Ajddy  : apoly [eulaixg
‘zg uid 03 (dpgp 1sn(
zHoL =0y) | |eubjs 1ndu} Addy PO AL(L) AR IR S IR I »1 -2 A I uoljeloisay DA | LE
1I04 uels uoisuedxy ydejg indu)
ulod Jels
‘61 uid 1e uolsuedxa uoisuedx3 >poe|g
3oe|g jo uieb dwe pue julod Leis ayy ainseap (2) uleny ‘dwy
"indui 09pIA 0} smojjo4 se [eubis oapia d-da| Addy (1) (08)((08){(08)|(02)|(0¥)|(00)|(00) uoisuedx3 yde|g| 9€
(@0))(>0){(80)|(¥0)|(€0)|(z0)|{00)
JOHL1IW INIWIYNSVIN 300N SN€ WLl JLON

(DoEFST=0L ‘N6=IIN)

NOILIANOD 1531

2003-01-15

29




TA1268N

TOSHIBA

0E-N89ZTLIVL

(3401A) “(00) 33s s! (00) ssaippe-qns jO eiep ayy
uaym ino g je apnydwe |eubis indino ayy aunseay (g)
(NOLA) -(08) 125 si (00) sseappe-qgns jo elep ay)
usaym ino g je apnijduwe |eubis indino ayy aunses (2)
‘6€ urd 03 (997G°0 'ZHWSS € =0y) z |eubis yndur Addy (1)

(00)

(08)

ujery dea] 95y

1374

‘Lz uid 18 yipim asind Bupjue|q ayi ainseap

YIPIM Bupiuelg-a

44

"tz uld 1e abeyjon as|nd Buiyue|q ay}y alnsealp

(ov)

abeijon indinQ
Bunjue|g-A"H

874

(XVINNDA /NIWNDA) 6ozgz = NIWNDg
(LNIDONDA s XVINNDA) Bogoz = XVINNDg
(NHAINDA) (00) 395 I (£0) ssaippe-gns jo eiep ay
uaym Lz uid je spnydwe |jeubis indino ay3 ainseay (S)
(XVINNDA) (4£) 195 st (£0) ssaippe-qns jo eiep 3y
uaym Lz uid 3e apnyijdwe |eubis 1ndino ayy ainsea (v)
(LNIDNDA)
‘tzuid 1e apnydwe |eubis 1ndyno ayy ainsealy (g)
‘(0v) s! (€0) ssaippe-qns jO eiep ay) 135 (2)
"6e uid 03 (4dAg'0 ‘zH30L =0y) | |eubis Indu) Ajddy (1)

L] ¢ |0

sn|
PV

J13514810848YD
[041U0D 1SBIIUOD

ov

"as|nd ssaudJeys JO Yipim ainseay

{08)

(08)|(08)|(4£)

(ov)

(o0)

(00)

swil
Aejaqg ssaudieys

6€

QOHLIW LININIFHNSVIN

(qo)

(20)|(90)|(r0)

(€0)

(z0)

(00)

3AOWN sn4

(D.£FST =81 ‘N6 =2N) NOILIANOD 1531

3L

31ON

2003-01-15

30




TA1268N

TOSHIBA

LE-NB9IZIVL

'L pue g1 ‘gpuid je abeyon syl ainseap () abejjopn

‘1L uid 03 AG°L Ajddy (1) N O P T U A I dwe|> induy| 9v
(@
............... %05
(@)
suQz. supz suQz
awiy buljjes Qso
‘Aem swies 8y} Ul sixe g pue o (noqe ainsea () swi) buisiy Qso
(q) sixy € buowy
‘B Buipiorde gl uid 1e 3ndino y jo 3} pue Y3 ainsespy (g) dUBIBLIQ

"L uid 03 (e) By Buimoyjjo se |eubis ay3 Alddy (2) awi] Ae|aQ gso

‘v1uid 03 AG'L Alddy (1) S R A A I awil Aejsq Qso| sy
‘pabuey> sse pouad aunpid 1e |z pue 0z ‘6l
uid jo abejon ayl uaym p| uid e abejjon ayy aunsea (7)

‘AQ woiy abeyjon |eusoixd abejjon

8y} aseanu| ‘p| uid 0} abejjoa |ewidixa ayy Addy (1) (08)|(08){(08)|(02)|(0¥)|(00)|(00) Buipims gso| vy
(00)|(>0){(80)|(r0)|(£0)|(Z0)|(00)
QOHLIW LNIWIHNSVIW
JAON snd W3ll 310N

(D.£FST=81 ‘N6 =2IN)

NOILIONOD 1531

2003-01-15

31



TA1268N

TOSHIBA

ZE-N89ZLVL
LIPA—TIPA = ASO!PA
(CIPA) "%06 s! 19A3] [eubis 1ndino ay3 uaym pue (L!IPA)
‘901 S! |9A3] |eubis Indino syl uaym |aas; |eubis indul
ay} ainsealy "9,001 se abuey> Indino ayy Japisuod (g)
‘apnyjdwe ajgelea yym /|
pue g1 ‘gL uid 03 (zZH0L) |eubis snem auis ayy Ajddy (2) abuey
‘p1 uld 03 AG' L Alddv (L) R U U O N R dlweukq induj| gy
(¢97s°0/ L¥A) = aso-D
(L¥A) "1z pue oz ‘6L uid jo |euBis 1ndino ay3 ainses|y (g)
‘L1 pue g|
‘51 ud 03 (d9Ag0 ‘zHA0L) [eubls anem auys ay1 Addy (2)
vl uld 03 AG'L Ajddy (1) (08)|(08)|(08)|(02) |(0¥}|(00}{(00) ules @so| Ly
(@0)|(0)|(80)|(0)|(£0)|(Z0)|(00)
QOHLIW LININIYNSVYIN 30OW SN8§ WaLl 310N

(D.EFSZ=28L ‘N6 =IDN)

NOILIANOD 1S31

2003-01-15

32



£E-N89ZIVL

TA1268N

uSaLdaa — .NIWLNDA = NIWLNDp

(NIWLNDA) (00) 385 st (@0 0

'80) ssaippe-gns JO eiep ayl uaym |z pue oz ‘6l uid
je |eubis 1ndino goy jo [9A9| |eisapad ayi ansedy (v)

Uddjy8a—,NIDLNDA =NIDLNDA

(:N32LN2A) (08) 125 s1 (Ao ‘D0

'g0) ssaippe-qns JO elep 3y} usym |z pue Q7 ‘gl uid
1e jeubis 1ndino goy jo |9A8| |eisapad ay3 aJnseal (£)

U3 1HE A XVINLNDA = XVINLNDp

(:-XVINLNDA) (44) 33s st (Q0 D0

'g0) ssaippe-qns JO eiep ayl uaym |z pue oz ‘gl uid
1e |eubis indino goy jo [9A3| |eysapad ay3 aunseapy (z)
‘6g uId 01 |eubis ueq 4ojod e Alddy (1)

sn|
PV

3sn[
PV

sJ|3s1@3eIRYD
$0 1D

LS

'Lz pue oz ‘gl uid e sixe
€ Bbuowe abeyjjon |eisapad Jo judiayip 8y} ainsealy (7)
‘6€ uid 01 jeubis seq 10]00 e Addy (|)

(ov)

'SIXY £ uaamilaq

adualayig

[o43u0D ssaulybug

0§

(U!WLHEA) “(00) 305

si (Z0) ssaippe-qns jo ejep ayl uaym |z pue oz ‘el uid
1e |eubis 1ndino goy jo |aAa| |eisapad ay} ainseay (p)

(3532148 ) ~(op) 305

s! (Z0) ssaippe-gqns JO ejep 8yl usym [z pue 0z ‘el uid
1e |eubis 1ndino goy jo |aA3| |eysapad ay3y aunseay (g)

(XBWLYEA) “(42) 108

s! (z0) ssaippe-qns JO elep 3yl uaym |z pue oz ‘el uid
je |eubis 1ndino goy jo |9As| |eysapad ay3 aJnsealy (z)
‘6€ uid 03 |eubis ueq Jojod> e Aiddy (})

(00)

(08)

(08)

(ov)

asnf
Py

sJjaslaPeIRYD

joJyuo) ssaurybug

14

QOHL3IN LNIWIFYNSVIN

(40)

(ao)

(20)

(€0)

(zo)

JdoO snd

(D.EFSGZ=01 ‘A6 =ION) NOILIGNOD 1531

W31l

310N

TOSHIBA

2003-01-15

33




TA1268N

PE-NBITIVL

(UBIIPp s UIWAIP A} Bog(z = UIWAIPG

(UWUAIPA) (00) 385 st (40 ‘30) ssauppe

-qns jo eiep ayi uaym Lz pue pzuid 1e poad ainpid
1e |eubis 1ndino g pue © jo abejjoa ay} ainsesp ()

(UIAIPp s XBWAIPAY Bogqz = XBWAIPG

(XBWAIPA) (44) 395 s1 (40 '30) ssaJppe

-qns JO elep ay} usym |z pue gz uid 1e pouad ainpid
je |eubis 1ndino g pue o jo abejjoa ay3 ainseap (g)

(US2MPA) (08) 325 sI (40 '30) ssaJppe

-qns Jo elep ayl uaym |z pue gz uid 1e pouad ainpid
je |eubis 3ndino g pue 5 jo abejoa ay3y ainsedly (7)

1sn|

1suapeIRYD

‘6e uld 03 (F9ag70 ‘ZHdoL =04) | |eubis yndur ayy Alddy (1) |-pv (08)| (08)| (08)|{0v)|(00) |{OF) [043U0D BALQ| TS
(40) (Q0)|(>0)|(90)|(€0)|(20)|(00)
QOHLIN LNIWI¥NSVYIN 300N Sna WALl 110N

(D-£FSZ=0L 'A6=IN) NOILIONOD 1S3l

TOSHIBA

2003-01-15

34




TA1268N

TOSHIBA

SE-N89ZIVL

"L uid 3o Awl jsuieBe Ayanisuas ayy aunseap (g)

(27) L5 d10N se awes (7)
(1) £S @10N se awes (L)

Ananisuas joauo)
fuanbaiy OXOA

LS

‘AS0+LEA

0} AS'0— LA wouy aBueyd sp || uid jo abeyjon
8y} uaym z| uid 1e abueyd Auanbauy ayy ainseap (7)
(LLA) L1 uid 1e 8Beyon > 8y3 aunsealy (1)

abuey josuod
fouanbaiy OXOA

9s

‘uo Ja|j1y Jojod uaym |eubis 1sinq INdul 3y dunseap
'11v Buisn Aq [2a3] 1ndul ay3 aseasaq
‘6g uid 03 (F9awps) jeubrs 3sang ayy Ajddy

iuiod 491N

SS

|@Aa7 15ing indu|
q2 £1 'jea

E4/li=v

‘d-dawgog

pue d-dawipl si [9A3] |eubis Indul 3y} uaym |z pue Q7
‘6L uid 18 €4 pue Ly se |eubis 1ndino goy ay3 ainseap (2)
‘6€ uid 03 |eubis Jeq 100> moquies e Alddy (1)

JIsU21RIEYD DOV

14

LIPA—ZIPA =SV!IPA
‘(C'PA) %06 s! Jeubis
3ndino ay3 uaym pue (LIPA) 9501 si jeubis ndino ayy
uaym Lz uid 1e apnyjdwe |eubis indino sy3 aunseajy
%001 se Lz uid e abueyd 1ndino ayy 1apisuod (z)
‘6g uid e pouad
ainpid 1e |eubis 1ndul |eutaixa Jo abeijoa ayy abueyd (1)

(o8)|(08)|(op)i(00)

(o)

(op)

abuey
sjweulq indu)

€S

QOHLIW LNIWIFHNSVIN

(40){(30)|(€0)|(Z0)

(10)

(00)

3d0IN snd

(DoEFSZ=BL ‘A6 =ION) NOILINOD 1531

W31l

310N

2003-01-15

35




TA1268N

TOSHIBA

9E-NBI9ZIVL

Ac_Em._u>\meml_U>v bojpz = VWY D
(UIWHTOA) “(00)
}3s s! (00) sse4ppe-gqns JO elep 3y} uaym [z pue Oz
‘6l uid 1e |eubis 1ndino goy jo apnyjdwe sy} ainseap (%)
(Y32Y1D5 s XBWYTD A) Bogoz = Y92U 1Dy
(U33YTIA) (op)
19s si (00) ssaippe-qns jO eiep 8y} usym Lz pue oz
‘6L uid 3e jeubis indino goy Jo apnujdwe ayy ainseap (g)
(XBWHTIOA) “(42)
}as s| (00) ssaippe-qns JO EIBP Y} UdYM |Z pue 07
‘61 uid 1e |eubis indino goy Jo apnidwe ay} ainseal (2)
‘6 uid 03 |eubis seq 100> moquies e Addy (1)

(ov)

sn|
pPv

|

snsuaPeIRYD
[043U0D 4O|0D

19

"1 pue 0z ‘6L uid
1e |eubis 1ndino goy Jo syuauodwod 5 ayy ainsesi (p)
‘6g uid
0} |eubis 3sunq pue Dufs Ajuo sey 1eyl jeubis ayy Alddy (g)
‘wnwixew
aq |Im Lz pue oz ‘6l uid 1e epnydwe Indino
8DY 343 1ey3 os (40) ssaippe-qns jo ejep 3y} snlpy ()
‘6€ uld 01 |eubis ueq 40|03 moquies e Addy (1)

3snl
PV

uleway
AABAA Jalled

09

‘8D ‘g-y ‘g/D ‘a/¥ aended
"Lz pue 0z ‘6L uid

e |eubis zHOQOL jo aseyd pue apnyjdwe ayy ainseap (7)
‘6euid 03 (49ng0

"ZHINSPS6ELP € =75)) |eubis seq 10]0> moquies ayy Alddy (1)

aseyqd onne|ay
aje|npowaq

ulen aane|ay
aje|npowaq

6S

‘abues ul-||nd ayy ainsea “ZHREF
01 dn dais zHoL Aq Aduanbauy 25) indu) abueyd

‘Lz pue 0z ‘sl uid e |eubis 1ndino goy ay) aA4asqo (2)
‘6€ uid 01 |eubis seq Jojod> moquies e Ajddy (])

(08)

(08)

(o¥)

(00)

(o)

(o)

abuey
ul-|iInd OXDA

85

QOH13W LNIWIYNSVIN

(40)

(30)

(€0)

(z0)

(10)

(00)

JA0OIN SN4d

(D.EFST=81 'A6=2I7)

NOILIONOD 1S3l

W3adll

31ON

2003-01-15

36



TA1268N

TOSHIBA

(D.£FSZ=8L ‘N6=I7) NOILIANOD 1531

LE-NB9IZLVL
o1a—ALd=°>"
(ALQ) "(00) 335 s! (p0) ssaippe-qns JO e1ep 3yl uaym
LZ pue oz ‘6L uid e jeubis A JO awiy Buisl ainsea (g)
(OLa) (09) 195 sI (y0) sse4ppe-qns JO elep 8yl UdYM 'Lz (00)
pue 0g ‘6l uld e |eubis Jojod> Jo awny Buisu ainseay (7) T awi] Aejag
'6€ uld 03 [eubis Jeq Jojo> moquies e Ajddy (1) LI L] L1 L [(owr)(op) BWOJYD 03PIA| 9
(INLlgv) “(d2) o
(00) wou} abueyd si (1Q) ssa.ppe-qns Jo eilep Syl uaym
Lzuid 1e |eubis yndino g jo abueyd aseyd ainseapy ()
(Y821NLlg) "Lz uid 1e jeubis andino g jo
leq Y19 ayy jeyy os (L) ssaippe-qns jo ejep ayi isnlpy (z) sn[ JlsidPeIRYD
‘6 uId 01 |eubis ueq Jojod> moquies e Ajddy (1) LI oL |on)| | |pv| L |oJ3u0d INIL| €9
(WIWINNA 7 XBWINNA) Bozoz = YIWINNG
(UIWINNA) “(00)
135 51 (EQ) ssaJppe-gns JO Bl1Ep 3yl UdYM LZ pue Qg
‘6L uid 1e |eubis indino goy jo spnijjdwe ay3 ainsedly (1)
(YS2INNA / XBWINNA) Bozpz = YS2INNg
(YSDINNA) “(ov)
195 51 {€0) ssaIppe-gns JO B}EP 3y} UdYM |Z pue Qg
‘6L wid e jeubis indino goy Jo apnydwe syy aunses|y (g)
(XBWINNA) “(42)
19s S| (£0) ss2ippe-qns JO elep ayl Usym |z pue Qg
‘6L uid 1e |euBis indino goy jo apnyjduwie 3yl ansesp () isn[ J13s193eiRYD
‘6g uid 03 |eubis ueq 10j0> moquies e Alddy (}) (08)|(08)|-PV|(00)|(O¥}|(O¥)| [043u0D JOjOD-lUN | Z9
(40)[(30)|(£0)[(z0)|(L0){(00)
OHL3IN LN SVan
d AN3HN JA0OW snAd waws 31ON

2003-01-15

37




TA1268N

TOSHIBA

(D.£EFSZ=BL ‘N6=IA) NOILIONOD 1531

8€-N89ZIVL
‘geuld je Awy
Jsuiebe AJiAilsuas |0s3u0d Auanbaly |euozuoy ainses| (g) Ayansuas
(2) 1L ®30N se awes () [o3u0d Aouanbauy
(L) 1£ @10N se awes (1) N I |[BlUOZIIOH | L/
‘NS0+EEA
0} AS0—EEA wouy pabueyd s1 gguid Jo abejjon abuey
3yl uaym abues |osuod fouanbayy jeruozuoy sinsesp (7) [043u0D Aouanbauyg
‘eg uid 1e abejjon Dg ayy aunsesy (1) Ll [EIUOZIOH | 0L
‘Ze uid 1e 1ndino o} suels
as|nd |ejuoziioH uaym gz uid je DO ‘H 3yl ainseap abeyjon 1ie1S
‘gz uid 18 AQ wou} DDA "H asealuy| Ll L] L] 3dino |euozuoH| 69
"UO[31R[]1DSO suels ODA uaym gz uid 1e abejjop 1ie1S
DO/ 'H Y3 ainseapy "9z uid 1B AQ wouy DDA ‘H 8sealdu) LI Ll L uoie(|PsO ODA| 89
HHA -~ abej|oA
‘Ze uld 1e j9As] mo| pue [aa3| ybly ay3 ainsesp VLl L INO |BIUOZLOH| /9
Aing as|nd
'z€ uid 3e asind |ejuozuoy o LINp 8y} ainsean Ll Ll INQ |BIUOZIIOH | 99
ZHMPEL Gl —Hp=Hy fouanbaig uny
(‘H}) 'ze uid 1e Ino-H jo0 Auanbaiy ayy ainseay (ov}|(02)|(0L) 2914 |BJUOZIIOH | S9
(v0)|(60)((s0)
QOHL3IN LNINIENSVIN 300N Sng WALl 3LON

2003-01-15

38




TA1268N

TOSHIBA

(D.£FST=21 ‘A6 =297) NOILIANOD 1531

6E-NS9ZLVL
‘(41) pue (00) o3 abueyp s (50)
ssaippe-gqns jo eiep ayl uaym abueyd aseyd ainsealy (7) wawisnlpy
‘(0L) 19s si (50) ssadppe-qns uol1isod
JO elep ay} uaym ino [eiuozuoy jo aseyd ayl ainsea (1) HO| || L] ¢ JUAS |BJUOZIIOH | G/
un_<h|l_ T|
'dgd _l_ I— m
I
N0 |euozLoH
‘ur-jnd ues> zo4v
Yaiym awiy Aejop wnwixew ayl ainsealy ‘440 si 0EpAS (2) 440
‘dais s1iL Ag 1no |ejuoziioy 0 abuey
30 buisu wouy da4 jo Buisia ayy Aejap pue ‘uo s1 0Eps (1) NO | L] L] ¢ [043U0D Z-D4V | ¥L
T|uo:wa dois c_-__:m|||m
24v ‘ ‘
I
i i
3ndul
Juhs
'SMmOJ|0) se polad dois ul-|nd ay3 ainses
‘€g uld pue |eubis DuAs 1ndul anesqQ () pouad dois ul-|jnd
‘6€ uid 01 |eubis duAs Addy (1) 1) LI L] Jufs |eruozllOH | £
‘abues ul-|nd ayi ainseap
ZHAEF
0} dn days 'zHQl Ag Aduanbauy dufs 3ndul ayy abueyd
"'Z€ uid 1e 1ndino |eyuozioy aaJasqo (2) abuey ui-||nd
‘6€ uld 01 |eubis duAs Ajddy (1) 140 [(op)((02)|(0L){  uAs |euozlioH| Z/
0Ems|(v0)|(60)|(50)
QOHL1IW LNIWIYNSVYIN 300N Sng WALl 310N

2003-01-15

39




TA1268N

TOSHIBA

(DEFSZ=BL ‘A6 =IN)

NOILIONOD 1531

O-N89Zivl

YIPIM

'SMO||0} Se Yyipim as|nd [ed13BAn ainsealn U ) as|ngd |edIdA | B2

‘abues ul-|nd 2UAs |ED1IBA BINSEI
'da1s HS'0 Aq fouanbayy indul sbueyd

‘2z uid 1e indino jesian anasqo () abuey ul

‘6¢ uld 01 |eubis duhs Alddy (1) Ll L] 1| -lind uhs jeduap | 8
ZHAPELSL /N =, Aouanbaig

(-\y) "zz uid 1e fHuanbaiy |ed13u3A Binseay Ll uny 8344 |BJIMBA| L/

abejjop |eusaixy
440X ,
62p
XA —J 13axp

& --|H062p jus.InD pIoH
BioL e ATHXA uoI3304d AVYH-X
abejjon pIoH
0L / (310XA—34062) = ATX| uoIPB)0Id AVY-X
‘'smo||0} se julod yoea ainsesp (2) abejjop palep

‘sz uld 01 A|ddns abejjon |PuUIIXD PAUUOD (]) (o) |(02)|{0L)| wuoIPdaI0oId AVY-X| 9z

(v0)(60)|(50)
AQOHLIW LNIWIYNSVIIN 300N SNg WALl 1LON

2003-01-15

40




TA1268N

TOSHIBA

Li-N89ZIV1
‘zz uid 1e fouanbauy |exipan aunsespy (7) (HG'292)
'(02) 03 (v0) ssaippe-qns jo ejep ay3 335 (1) ) || ¢ 250 A paiod | 8
%00. edasy
Hé )
‘Y1bua)
"dUAs Buibuey> Aq |aAd] uolijesedas duAs aunseajp
‘Lg uid 1e 3ndino uonesedas dufs aniasqo (7)
‘6g uld 01 HOL [9A87 uollesedas
Aiana ufs poys sey eyl |eubis o001 a1ym Ajddy (1) 1 [(02)| | JUAg |eluozioH | L8
(1MA) “(00) 395 s! (60) ssaippe-qns
40 ejep ayy uaym apniydwe dwes |er1349A ainsespy (7)
(HAA) *(4€) 13s si (60) ssaippe-gns sn| [043u0D apnijdwy
JO elep ayl uaym apnyijdwe dwes |ed1uaa ainseapy (1) (ow)|-pPv|(0L) dwey |eaiiap| 08
(v0)|(60)|(s0)
QOH13INW LNIWIHNSVIN 300N Sna Wall 1LON

(D.EFST=BL ‘N6 =2IN) NOILIGNOD 1531

2003-01-15

41



TOSHIBA

TA1268N

TEST CIRCUIT
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SIGNAL FOR MEASUREMENT

@ Input Signal 1

-SS-I_l— s

@ Input Signal 2
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APPLICATION CIRCUIT
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TOSHIBA TA1268N

OUTLINE DRAWING
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TOSHIBA TA1268N

RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook"” etc..

@® 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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