TOSHIBA TB1231AN

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB1231AN

PAL/NTSC 1CHIP (IF + VCD PROCESSOR) IC

TB1231AN is the IF & Video processing IC for PAL/NTSC
color TV system. This IC demodulates PAL/NTSC PIF, SIF
and composite video signal to R/G/B primary colors and
Audio signals. This IC can constitute Multi-Color System
by combined with TA1275Z (SECAM Processor).

TB1231AN has the analog R/G/B interface, therefore it is
easy to make up PIP system by using this IC.

Because of the built-in video and audio switch, TB1231AN
can deal with an external channel without extra switch.
TB1231AN has an 12C BUS interface. Various controls

(Brightness, Color etc.) can be done via two bus lines. SDIPS6-P-600-1.78
Weight : 5.55g (Typ.)
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TOSHIBA TB1231AN

FEATURES
IF stage

® Intercarrier Input
® Double Time Constant IF AGC
® Bus Controlled RF AGC
® Bus Controlled PIF VCO
® L-SECAM Demodulation
® PLL SIF Demodulation (For 4.5~6.5MHz multi-SIF, Thank coil-less)
Video stage
® Built-in Video Switch (2 Inputs/ 1 Output)
® Built-in Chroma Trap
® Built-in Y Delay Line
® Black Expansion
® DL Type Sharpness Control
Chroma stage
e 1 X'tal for Multi-System (3.58MHz/4.43MHz/ M-PAL /N-PAL)
® Built-in THDL
Built-in BPF/TOF
SECAM R-Y, B-Y Input
Automatic Color System Detection

Fsc Continuous Wave Output
Text stage
® Fast Blanking
® Analog R/G/B Interface
® Cut-Off/Drive Adjustment
® ABCL
Deflection stage
® Resonator less H-VCO
Dual Horizontal AFC
Horizontal Phase Control
Vertical Phase & Amplitude Control
H/V Lock Detection
Sand Castle Pulse Output (HD + VD + Gate Pulse)
® No Vertical Output Mode

Audio Stage
® Built-in Audio Switch (2 Inputs/1 Output)
® Built-in Audio Attenuator
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TOSHIBA TB1231AN

BUS CONTROL MAP
Write mode
Slave address : 88HEX

PRESET DATA

ADDREss| M8 De D5 D4 D3 D2 D1 3 wss T s
00 Au Gain| WPS Uni-Color (TV) 0000 0000
01 Mute Brightness (TV/TEXT) 0100 0000
02 Color 1100 0000
03 V AGC TINT 0100 0000
04 AF-G Vi Pol Sharpness 0010 0000
05 TgEFS/W C-Trap | Au SW Video SW 'Il:ioar:i ABL Gain 0000 0000
06 Color System CW sSw Sub-Contrast 0000 1000
07 R Cut Off 1000 0000
08 G Cut Off 1000 0000
09 B Cut Off 1000 0000
0A AFT Pol G Drive Gain 0100 0000
0B AFT M B Drive Gain 0100 0000
0cC Vertical Position Horizontal Position 0001 0000
0D B.B. Audio ATT 0000 0000
OE V-Freq RF AGC 0000 0000
OF AFC Gain Vertical Size 0010 0000
10 V Linearity | VS Correction 1000 | 1000
11 PIF VCO | (Fix 0) | 1000 | 0000
12 SECAM R-Y Black Adj | SECAM B-Y Black Adj 1000 1000
13 N-Com BLK RGB Contrast 0000 0000
14 * H-STP FID Self Adj. ID SW [ ABL Start Point 0000 0000
15 TEST MODE 0000 0000

Read mode

Slave address : 89HEX
MisB 6 5 4 3 2 1 0
POR IF Lock H Lock | IF Level V Frq. Color System
Y-IN RGB OUT | H-OUT V-OUT * V Lock | AFT
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TOSHIBA TB1231AN
BUS CONTROL CONTENTS
Write mode
CHARACTERISTIC DESCRIPTION PRESET
Au Gain (Audio Gain SW) 0 : 50kHz 1 : 25kHz (X2 on 4.5MHz mode) 50kHz
WPS (White Peak Suppressor) 0 : ON 1: OFF ON
Uni-Color Min : —11.6dB~Cen : 6.6dB~Max : 11.6dB -11.6dB
00 : Normal 01 : Y-Mute
10 : RGB Out-Cut Off DC
Mute (Mute Mode) 11 : RGB Out-Cut Off DC+VP Out Hi Y-Mute
(Service mode)
Brightness Min : 1.9V~Cen : 2.6V~Max : 3.4V (Pedestal Level) 2.6V
Color Min : —20dB or less~Cen : 0dB~Max : 8.15dB 0dB
V-AGC (Vertical AGC Speed) 0 : Normal 1: x3 Normal
TINT Min : -38°~Cen : 0°~Max : 38° 0°
AF-G (AF Gain SW) 0 :50us (5.5/6.0/6.5MHz) 1 : 75us (4.5MHz) 505
Vi POL (Video Polarity) 0 : Normal 1 : Reverse (For L-SECAM) Normal
Sharpness Min : —11dB~Cen : 5dB~Max : 12dB 0dB
BPF/TOF SW 0 : BPF 1: TOF BPF
C-Trap (Chroma Trap) 0 : OFF 1:ON OFF
AU SW (Audio SW) 0:TV 1 : EXT. TV
Video SW 00 : TV 01:EXT. 10:TVY/C 11 :EXTY/C TV
Half Tone 0 : OFF 1:ON OFF
ABL Gain 00: -0.74v 01: -0.64Vv 10: -0.37V 11 : -0.12V | -0.74V
000 : Auto1---443PAL/358NTSC (/SECAM) /443NTSC
001 : Auto2---358NTSC/M-PAL/N-PAL
Color System 010 : Fixed 443PAL 011 : Fixed M-PAL Auto1
100 : Fixed N-PAL 101 : Fixed 358NTSC
110 : Fixed 443NTSC 111 : SECAM
CW Sw 0 : Auto 1: 4.43MHz Auto
Sub-Contrast Min : -3.5dB~Cen : 0dB~Max : 2.3dB 0dB
RGB Cut Off Min : -0.5V~Cen : O0V~Max : 0.5V +0dB
G /B Drive Min : -5.5dB~Cen : 0dB~Max : 3.5dB -5dB
AFT Polarity 0 : Normal 1 : Reverse (For L-SECAM) Normal
AFTM (AFT Mute) 0 : Normal 1 : Mute Normal
Vertical Position 000 : OH 111 : 7H Delay/Pulse Width : 8H OH
Horizontal Position Min : -3us~Cen : Ous~Max : 3us 0us
B.B. (Blue Back) 0 : OFF 1 : 50IRE OFF
Audio ATT Min : -85dB~Cen : -15dB~Max : 0dB Min
. 00 : Auto 01 : 60Hz 10 : 263H Fixed
V-Freq (Vertical Frequency) 11 : 313H Fixed Auto
RF AGC 000000 : IF Mute Min : 65dBuV~Max 100dB .V Ml:te
. 00 : Normal 01:1/3 10: x3 at VBLK
AFC Gain 11 : AFC Off Normal
Vertical Size Min : -40%~Cen : 0% ~Max : 40% 0%
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TOSHIBA TB1231AN
CHARACTERISTIC DESCRIPTION PRESET
. . Upper Side ; Min : 16%~Cen : 0% ~Max : -14% 0
V Linearity Lower Side ; Min : —20%~Cen : 0%~Max : 17.5% 0%
. Upper Side ; Min : 12%~Cen : 0% ~Max : -12% 0
V-5 Correction Lower Side ; Min : 15%~Cen : 0%~Max : —15% 0%
PIF VCO (PIF VCO fo Adj.) Min : —2MHz~Cen : OMHz~Max : 2MHz OMHz
. Min : —176mV~Cen : OmV ~Max : 154mV
SECAM R-Y Black Adj (At R Output) omVv
. Min : -280mV~Cen : OmV~
SECAM B-Y Black Adj Max : 245mV (At B Output) omVv
N-Com (NTSC Comb SW) 0 : ON 1 : OFF ON
BLK (Blanking SW) 0 : BLK ON 1 : BLK OFF ON
RGB Contrast Min : -6.0dB~Cen : 9.4dB~Max : 14.0dB -6.0dB
0 : Normal
H-STP (H-Out Stop) 1 (& Mute data ; 11) Normal
: H-Out Stop & Low RGB Output
0 : Normal 1 : Killer OFF on Fixed System
FID (Forced ID ON) (This function doesn’t work on Auto1l & Auto2 Mode.) Normal
Self Adj.
. AFT 1 : Bl 10 : R 11 : RF A 1/2 AFT
(AFT Output SW for Self Adj.) 00 0 ue 10 : Red GCx1/
ID SW (ID Sensitivity Switching) 0 : Normal Mode 1 : Low Mode Normal
ABL Start Point 00 : -0.01v 01: -0.11V 10: -0.3V 11 : -0.45v -0.01v
For factory-TEST.
TEST (TEST MODE HEX
ST (TES ODE) Leave these bits preset data. 00
Read mode
CHARACTERISTIC DESCRIPTION
POR (Power On Resection) 0 : Normal 1 : Resister Preset
IF Lock (IF Lock Detection) 0 : Lock Out 1 : Lock In
H-Lock
(Horizontal Lock Detection) 0 : Lock Out 1: Lock In
IF Level (IF AGC Gain Detection) 0 : High IFAGC Gain 1 : Low IFAGC Gain
V Frq (Vertical Frequency) 0 : 50Hz 1 : 60Hz
000 : B/W 001 : 443PAL 010 : M-PAL 011 : N-PAL

Color System 100 : 3.58NTSC 101 : 4.43NTSC 110 : SECAM
111 : N/A

Y-IN (For Self-Diagnostic) 0 : No Signal 1:0K

RGB Output (For Self-Diagnostic) 0 : No Signal 1: 0K

H-OUT . ,

(For Self-Diagnostic) 0 : No Signal 1:0K

V-OUT .

(For Self-Diagnostic) 0 : No Signal 1: 0K

V-Lock (Vertical Lock Detection) 0 : Lock Out 1 : Lock In

AFT (AFT Lock Detection)

00 : Lock Out 01 : High Freq. 10 : Low Freq.
11 : Lock In
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TOSHIBA TB1231AN
I12C BUS CONTROLLED FORMAT SUMMARY
Bus controlled format of TB1231N is based on 1°C Bus Control format of Philips.
Data transfer format
| s | Slave address [ 0| A Sub address | A | Data A P |
T . T . T .
MSB 7bit MSB 8bit MSB 8bit

(1) Start and stop condition

/[~ \

—_———d

|

~
N
\]

scL .
|
| E—

Start Condition

(%)
o
>
YT
w
RPN (R R —

1
| I |

Stop Condition

(3) Acknowledge

)

From master
SDA

x /High Impedance

From Slave

SDA High Impedance

-

From master
SCL

é

[ R L L T Sy |

?

r—-
1
1

S : Start Condition
P : Stop Condition
A : Acknowledge

(2) Bit transfer

SDA /

/ \

A \

/ \!

SCL
— N— -
1 ‘ 1 4 1 1
SDA cannot change. I\SDA can change.
(4) Slave address
Ag | A5 | Ag | A3 | Ax | A7 | Ag |R/W

Purchase of TOSHIBA I2C components conveys a license under the Philips I2C Patent Rights to use
these components in an I2C system, provided that the system conforms to the 1°C Standard

Specification as defined by Philips.
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TOSHIBA

TB1231AN

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage (9V V) Vccmaxg 12 \%
Supply Voltage (5V Vcc) Vcemaxs 8 Vv
Power Dissipation PDmax 1980 (*) mwW
Input Terminal Voltage Vin GND -0.3~Vcc+0.3 \
Operating Temperature Topr -20~65 °C
Storage Temperature Tstg -55~150 °C

(*) When using this device

per 1°C rise.

at above Ta=25°C, the power dissipation decreases by 15.9mV

(*) Pin9 and pin 36 are weak against static electricity and surge impulse. Please take counter
measure to meet, if necessary.

Ta-PD CURVE

POWER DISSIPATION PD (mW)

1980

1349

65 150

Ta (°0)
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TOSHIBA TB1231AN

ELECTRICAL CHARACTERISTICS
DC CHARACTERISTICS

Pin voltage
TEST
PIN No. PIN NAME SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
1 De-Emphasis V1 — — 45 5.0 5.5 Y
2 Audio Output V> — — 3.0 3.6 4.2 \
3 IF Vcc V3 — [Supply 9V — 9.0 — Y
4 AFT Output Vg — — 2.0 2.5 3.0 \
7 IF Input V7 — — 2.1 2.7 3.3 \
10 APC Filter V1o — — 1.8 2.5 3.2 \
11 [Xtal V11 — — 37| a0 43| v
13 [Yg Vi3 — — — 017 ] 04| v
14 | Analog R Input Via — — 1.8 2.5 3.2 \
15 Analog G Input Vis — — 1.8 2.5 3.2 \
16 |Analog B Input V16 — — 1.8 2.5 3.2 \Y
17 |RGB V¢ V17 — [Supply 9v — 90 | — v
18 R Output Vig — — 230 | 2.65 | 3.00 \
19 G Output Vig — — 2.30 | 2.65 | 3.00 \
20 B Output Voo — — 230 | 2.65 | 3.00 \
21 |ABCL Vo1 — — 570 | 6.05 | 630 | V
26 [SCL Vg — — 4.5 5.0 5.5 Vv
27 [sDbA Va7 — — 45| 50| 55 v
28 |H.Vcc Voe — |Supply 9V — 9.0 — \Y
29 'C?N'”O/ﬁ:ti“” Fsc Vag | — — 140 | 175 | 200 | Vv
35 [Video SW Output V3g — — 1.90 | 2.15 | 2.50 Vv
36 |Digital Vpp V3g — [Supply 5V — 5.0 — Y
37 SECAM B-Y Input V37 — — 2.3 2.5 2.7 \%
38 [SECAM R-Y Input V3g — — 23| 25| 27 v
39 |Y Input V3g — — 25 | 28 32| Vv
40 H.AFC Vao — — 6.0 6.8 7.5 \%
41 |EXt Video/Y Va — |Video SW : 01 27| 30| 34| v
Input
43 TV Video Input Va3 — |Video SW : 00 2.7 3.0 34 \
44 [Black Detection Vaq — — 200 | 2.25 | 2.60 \Y
45 Ext. C Input Va5 — — 2.7 3.0 34 \Y
46 |Y/C Vcc Va6 — |Supply 5V — 5.0 — \Y
47 |PIF Det.Output Va7 — — 48 | 53| 58 v
48 Loop Filter Va8 — — 4.1 4.6 5.1 \Y
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TOSHIBA TB1231AN

TEST
PIN No. PIN NAME SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
50 |PIF VCO V50 — — 74 | 80 | 86 | V
51 PIF VCO V51 — — 7.4 8.0 8.6 \
52 |VCO Vcc Vs — [Supply 9V — 90 | — [ V
Limiter Input/
>3 I curre Correction Vs3 o o 39 | 45 | 51 v
54 |Ripple Filter Vsa — — 52 | 59 | 66 Vv
55 |Ext. Audio Input Vss — — 38 | 44 | 50 | Vv
Current dissipation
TEST
PIN No. PIN NAME SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
3 IF Vcc lcc3 — |Supply 9V 8.5 15 19 mA
17 RGB Vcc lcc17 — |Supply 9V 8.5 12 14 mA
28 H.Vcce lcc26 — |Supply 9V 12 16 22 mA
36 Digital V¢ lcc36 — |Supply 5V 7 12 15 mA
46 |Y/C Vcc lccae — |Supply 5V 45 65 76 mA
52 |[VCO V¢ lccs2 — |Supply 9V 15.5 23 29 mA

RECOMMENDED OPERATING POWER SUPPLY VOLTAGE

PIN No. PIN NAME MIN. | TYP. [ MAX. [ UNIT NOTE
3 IF Vcc 8.5 9 9.5 \Y —_
17 RGB Vcc 8.5 9 9.5 \' —
28 H.Vcc 8.5 9 9.5 \Y —_
36 Digital V¢ 4.5 5 5.5 \Y —

The thermal drift of the Y
/C V¢ should be less than
50mV

52 |VCO Vcc 8.5 9 9.5 Vv —

<

46 |Y/C Vce 4.5 5 5.5
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TOSHIBA

TB1231AN

AC CHARACTERISTIC
PIF stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

CHARACTERISTIC SYMBOL }E%; TEST CONDITION MIN. | TYP. | MAX. | UNIT
87.5% \% 2.0 2.2 24
PIF Det. Output Iy cr o m vggis — P 20 | 22 | 24 | V.
Level p-p
110% VDET110 2.0 2.5 3.0
PIF Input MIN. EPIFINMIN — 37 | — 4BV
Sensitivity MAX. EPIFINMAX | — Py 100 | 107 | — #
IF AGC Range AE|FAGC 65 70 — dB
PIF Det. Sync. Tip Level VSYNC _ - 26 | 29 | 32 | V
L-SECAM White Peak Level |Visw 3 46 | 49 | 5.2 v
Output Level — VNOIF . p 4.8 5.2 5.6 Y
for No Input  [L-SECAM  |VNOIFLs 4 22 | 26 3
Differential Gain DG P — 2 5 %
Differential Phase DP o 5 — 2 5 °
PIF Output Freq. Response FRDET — Pe 5 7 — MHz
S/N S/Np|g — P 52 55 — dB
Intermodulation 1107 — Pg 42 45 — dB
MAX. VIFAGCMAX 7.3 7.5 —
I AGC Voltage MIN. VEAGCMIN — Pg — 38 — Vv
RF AGC MAX. VRFAGCMAX | P — 9 — y
Voltage MIN. VRFAGCMIN 10 — [ 02 ] 05
Rg AGC Control Range AERFAGC — P11 35 — — dB
AFT Center Voltage VAFTCEN — P12 — 2.5 — \Y
MAX. VAFTMAX 4.4 4.8 5.2
AFT Voltage MIN, VAFTMIN — P13 — 02 G \
AFT Sensitivity HAFT — P14 — 40 — | kHz/V
PIF VCO Control Sensitivity BIFVCO — P15 — 2.5 — [MHz/V
:IF VCO Pull-In | High FPIFINH . P16 1 1.5 — MHz2
ange Low Fp||:|N[__ 1 1.5 —
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TOSHIBA

TB1231AN

SIF & audio stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

CHARACTERISTIC SYMBOL :?E%; TEST CONDITION MIN. | TYP. | MAX. | UNIT
FM Det. Output 5.5MHz /P VAUAC5P 695 927 | 1236
Level 4.5MHz /P VAUACAP — S1 649 927 | 1324 {mVyms
4.5MHz /N VAUACAN 350 500 700
Audio 5.5MHz/P__ | DaubioP | _ S — 03 Ay
Distortion 45MHz/P | DaupDION 2 — | o3 1 ’
Audio S/N 55MHz/P | S/NggP _ s 55| 60| — |
45MHz/P | S/NgfN 52| 58| —
AMR AMR — Sa 50| 60| — | dB
Limiting Sensitivity ELim — Sg — 35 — [ dBuV
Band Width High FAUH5P S 6.7 8.7
(5.5MHz/PAL) [Low FAULSP - 6 — 38 | 54
Band Width High FAUHAN S 49 6.4 —
(4.5MHz /NTSC) |Low FAULAN - 7 — | 28 4
MAX. GATTMAX — 0] —
Q:inuator CEN. GATTCEN — S8 — -15 — dB
MIN. GATTMIN — -85 | =75
Offset between TV/Ext VAUOFFSET | — Sg -30 0 30 [ mV
DC Change by Volume AV\OLDC — S10 — — 100 | mV
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TOSHIBA

TB1231AN

Video stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
TV Input Dynamic Range DRtV 1.2 14 — Vp-p
External Input Dynamic — V1
Range DREXT 1.2 14| — Vp-p
TV Mode Gain GTV v 48| 56| 60| dB
External Mode Gain GEXT 2 48| 56| 60| dB
T — - - B
AV SW Cross-Talk CTswre | _ V3 55| =50 d
CTSWET — -55| -50 | dB
Y Input Dynamic Range DRy — Vg 1.1 1.3 — Vp-p
Y Input Pedestal Clamp
Voltage VYCLP — Vg 2.5 2.7 2.9 \)
Y Delay Time tYDEL — Vg 500 550 600 ns
VBRTMAX 3.0 34 3.7
Brightness Chara. VBRTCEN Y 2.3 2.6 2.8 Vv
VBRTMIN 7 1.6 1.9 2.1
Brightness Data Sensitivity AVBRT 94| 13.6| 16.3 |mV/bit
GUcYMAX 10.2] 11.6| 13.2
Uni-Color Chara. for Y GUCYCEN — Vg 5.1 6.6 8.3 dB
GUCYMIN -9.1| -69[ -5.2
Sub-Contrast Chara. GsCONMAX | _ Vg 1.8 23| 28 dB
GSCONMIN -3.0| -35][ -40
Sharpness Peaking Frequency | Fsyp — V10 3.0 33| 3.6 | MHz
G 7.0 12.0( 15.0
Sharpness Control SHMAX
- GSHCEN — V11 2.0 5.0 7.0 dB
Characteristics
GSHMIN -14.0[-11.0| -8.0
Y Frequency Response FRy — V12 55( — — MHz
Black Expansion AMP Gain GBLEX 1.2 1.4 1.6 —
— \Y
Black Expansion Start Point VBLEX 13 0.9 1.1 1.3 \
Black Peak Detection Level VBLPD — Via -50 0 50 [ mV
WPS Level VWPS — Vis 25 28| 32 Vpp
Chrome Trap Gain GTRAP 358 | _ Vig — — ~20] dB
GTRAP 443 — — -20 dB
Half Tone Chara. for Y GHTY — V17 -69| -6.0| -5.1 dB
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TOSHIBA

TB1231AN

Chroma stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta =25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CUIT
\Y — 20 30
ACC Chara. Viégh — Cq oo —T— 1 ™Ve-
F — 513 — MH
TOF Chara. (4.43MHz2) QOTT:‘: 55 2
F — | 443 — | ™mHz
BPF Chara. (4.43MHz) T — T — T —
F . - €2 — 228 — | Wn:
TOF Chara. (3.58MH?2) QOTT335538 — o — T =
F — | 358 — | ™mH
BPF Chara. (3.58MHz) QOBB:SS: =5 2
C Delay Time tCDEL 550| 600| 650 ns
Delay Time Difference — C3
between Y/C aty/c - 60 0 60| ns
G 6.93| 8.15| 9.37
Color Chara. COLMAX — Cy dB
GCOLMIN — — -20
Uni-Color Chara. for C GUCcCMIN | — Csg -21.5|-18.8|-16.0| dB
Al 30 38 46
Tint Chara. (4.43MHz) S VAX e —3s 30| ded
A 6::%2\')( - C6 30| 38| 46
Tint Chara. (3.58MHz) 2 0358MIN 261 —38] —30 deg
\Y 0.45( 0.55( 0.65
Relative Amplitude (PAL) ng//i 0221 0271 0321 —
. . VPR/B o 7 0.6 0.7 0.8
Relative Amplitude (NTSC) VPG /B 0211 026 0311 —
OpR- 85 90 95
Relative Phase (PAL) 9§2§ 333 242 248 deg
} . Cg
OpR- 88 93 98
Relative Phase (NTSC) 9EZBB 333 242 47 deg
FAAPCP + 350 500 —
APC Pull-In Range (4.43MHz) FAAPCP 350 5001 — Hz
F 350 500 —
APC Hold Range (4.43MHz) |[2APCH+ Hz
FAAPCH - _ Co 350 500 —
F3APCP + 350 500 —
APC Pull-In Range (3.58MHz) F3APCP 350 500 — Hz
F3APCH + 350 500| —
APC Hold Range (3.58MHz) F3APCH - 350 500 — Hz
APC Control Sensitivity
. 1. 1.2|H Y
(4.43MHz) Faa3 c 08| 10 2/m
— - 10
APC Control Sensitivity
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TOSHIBA TB1231AN

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CuIT
PAL ID Sensitivity VPALIDON 1.0 3.0 5.0
mVp-p
(Normal Mode) VPALIDOFF 1.0 3.0 5.0
PAL ID Sensitivity VPALIDLON 4.0 6.0 8.0
mVp-p
(Low Mode) VPALIDLOFF | c 4.0 6.0 8.0
NTSC ID Sensitivity VNTIDON 1 04 081 12
(Normal Mode) VNTIDOFE 0.4 0.8 1.2 p-p
NTSC ID Sensitivity VNTIDLON 0.6 1.2 1.8
mVp-p
(Low Mode) VNTIDLOFF 0.6 1.2 1.8
VIDH 2.9 3.2 3.5
ID Output Level ViDL C12 15 138 X Vv
SECAM ID Det. Current ISECAM — C13 80 120 160 HA
fsc Continuous Wave Output
Level Vew — C1a 035 [ 0.50 | 0.70 Vp-p
V 2 4
Sub-Carrier Remain on RGB SCR 0 0 0
Output Vsca — C15 0| 20| 40 |mVpp
VscB 0 20 40
Half Tone Chara. for C GHTC — C16 -69 | -6.0 | -5.1 dB
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TOSHIBA TB1231AN
Text stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta =25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
V-BLK Pulse Output Level VVBLK - 0.5 1.0 1.5 \
H-BLK Pulse Output Level VHBLK 1 05| 10| 15| V
RGB Output Black Level
(OIRE DC) VBLACK — To 235| 2.60| 2.85 \Y
RGB Output White Level
(100IRE AC) VWHITE | — T3 — | 250 — | Vpp
Cut-Off Voltage Variable AVeuT + . T 0.45| 0.50| 0.55 vV
Range AVCUT - 4 —0.55|-0.50 [-0.45
Drive Control Variable Range GDR + — T 3.0 35 4.0 dB
GDR - -6.0| -55| -5.0
VABCLH 6.0 6.1 6.2
ABCL Control Voltage Range VABCLL i Te =2 3G X3 \
ACL Gain GACL -165| -15|-13.5| dB
VABLP1 -0.06|-0.01| 0.04
, VABLP2 -0.16|-0.11 | -0.06
ABL Point VABLP3 7 Z035(-030|-025] "
VABLP4 -0.47|-0.42)-0.37
VABLG1 -0.17|-0.12(-0.07
) VABLG2 -042|-0.37(-0.32
ABL — T \Y
Gain VABLG3 8 ~0.69 | -0.64|-059
VABLG4A -0.79(-0.74 | -0.69
Analog RGB Dynamic Range DRTx — Tq 05| — — Vp-p
MAX.| G 0.85 1.00 1.20
Analog RGB Contrast CEN GTXCMAX T 0501 0591 0711 Vv
Control Characteristic : TXCCEN 10 - - - p-p
MIN. GTXCMIN 0.08| 0.10| 0.12
gV 3.0 34 3.7
Analog RGB Brightness EAE’T‘\IX VTXBR'V'AX . ST e 58] v
Control Characteristic . TXBRCEN 1 : : :
MIN. | VTXBRMIN 1.6 1.9 2.1
Analog RGB Mode Switching
Level Vys — T12 0.6 0.8 1.0 Y,
7Rys — 25 100
Analog RGB Mode Transfer tPRys . T — 30 100 ns
Characteristic zFys 13 — 10| 100
tPFys — 25 100
Cross Talk from Analog RGB
to TV CTTX-TV — Tia — -55( -50| dB
Cross Talk from TV to
Analog RGB CTTV-TX — T1s5 — -55| -50| dB
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TOSHIBA TB1231AN

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CuIT
R VROUT 1.0 1.2 1.4
RGB Output
Amplitude G VGouT — T19 045| 0.60| 0.75| Vpp
B VBOUT 2.0 2.2 2.4
VSECBMAX 210 245 280
ECAM Black Level Adj — - == m
zhCaA ack Level Adj. VSECRMAX 133| 154| 175
ra. VSECBMIN | — Tr0 -320( -280| -240 Iy
VSECRMIN -200( -176| - 152
SECAM Black Level Adj. Data | AVsgcp 30 35 40 y
Sensitivity AVSECR 19] 22 25| "
1H DL stage (Unless otherwise specified, Vcc=9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta =25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CUIT
1H DL Dynamic Range DRBDR Pin 37~Pin 20 0.8 1.2 — Vv
(Direct) DRRDR Pin 38~Pin 18 08 | 12| —
1H DL Dynamic Range DRppL Pin 37~Pin 20 0.8 1.2 — v
(Delay) DRppL Pin 38~Pin 18 0.8 12| —
1H DL Dynamic Range DRBDRDL Pin 37~Pin 20 09 1.2 — Vv
(Direct + Delay) DRRDRDL Pin 38~Pin 18 0.9 1.2 —
FR At 700kH -3. -2. .
Frequency Response (Direct) EDR _ |At 700xHz 3.0 0 0.5 dB
FRRDR At 700kHz -30[-20] 05
FRRDL At 700kHz -82 [ -65|-43
Frequency Response (Dela — dB
quency Response (Delay) 1—p = At 700KHz ~82 | -65 | -43
AC Gain (Direct) GBDR _ [Pin37~Pin20 -20 [-05 [ 20] o
GRDR Pin 38~Pin 18 -20 [-05[ 20
AC Gain (Delay) GBDL _ [Pin37~Pin20 —24]-05| 11 o
GRDL Pin 38~Pin 18 -24 [ -05 | 11
Direct-Delay AC Gain AGBDR/DL | __ | SBDR-GBDL -1.0 0.0 1.0 dB
Difference AGRDR/DL GRDR-GRDL -1.0 0.0 1.0
1H Delay Time TBDL _ [Pin37~Pin 20 63.7 | 64.0 | 64.4 s
TRDL Pin 38~Pin 18 63.7 | 64.0 | 64.4
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DEF stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
AFC Inactive Period  |20HZ | TS50AFCOFF | _ D — [3098] — H
60Hz | TEOAFCOFF — |256-10f —
H-OUT Start Voltage VHON — D> 47| 50 53] Vv
H-OUT Pulse Duty WHOUT — D3 385 405 425] %
H-OUT Freq. AF
OUT Freg. on AFC Stop FHAFCOFF | — Dy 15.585|15.734|15.885| kHz
Mode
Horizontal Free-Run 50Hz FH50FR b 15.745(15.625|15.775 KH2z
Frequency 60Hz | FHGOFR 5 15.585|15.73415.885
Horizontal Freq. MAX.| FHmAX 16.500/16.700( 16.900
. — Dg kHz
Variable Range MIN. FHMIN 14.700|15.000(15.300
Horizontal Freq. Control
Sensitivity BHAFC — D7 2.0 2.5 3.0(Hz/mV
Horizontal Pull-In Range FHPH — Dg c00] — — Hz
FHPL 500 — —
H-OUT Voltage VHOUTH | _ Dg 40| 44| 481
VHOUTL — 0.15| 0.30
Horizontal Freq. Dependence
on Vce AFHvCC — D10 20 0 20| Hz/V
FBP Phase PHFRP 5 23] 25[ 27|
H-Sync. Phase PHHSYNC " 02| 03| o4 “
Horizontal Position Variable
Range APHHPOS — D12 5.5 6.0 6.5| pus
AFC-2 Pulse Threshold Level VAFC2 D13 4.7 5.0 5.3 vV
H-BLK Pulse Threshold Level VHBLK D1a 0.8 1.1 1.4
Black Peak Det. Stop Period PHBPDET b 7.5 8.0 8.5 .
(H) WEPDET 15 13.0] 135| 140 “
Clamp Pulse Start Phase PHcp b 2.8 3.0 3.2 .
Clamp Pulse Width Wcp 16 5.6 5.8 60| *
Gate Pulse Start Phase PHgp b 2.7 29 3.1 .
Gate Pulse Width Wep 17 18] 20| 22| “
Sync. Output Low Level VeyNCL — D1s 0.0 0.3 05| V
Vertical Oscillation Start
Voltage VVON — D19 4.7 5.0 53| V
Vertical Free-Run Auto | FyAUFR 40 45 50
— D>o Hz
Frequency 60Hz | FyeOFR 48 53 58
Gate Pulse 50Hz | TsoGPM — |3089| —

. . — D21 H
V-Masking Period 60Hz | TeoGPM — [261-10| —
V.Ramp DC on Service Mode | VNOVRAMP | — D22 3.0 3.2 34 V

— 2245 —
Vertical Pull-In Range (Auto) |—FYPAUL
FVPAUH _ Dy3 — 353 — H
i FvpPeoL — | 2245] —
Vertical Pull-In Range (60Hz)
9 FvP6OH — 297| —
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TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CuIT
Vertical Period on Fixed Tv313 — 313 —
— D24 H
Mode Tv263 — 263| —
50Hz | PHs5qvBLK 44 46 48
V-BLK Start Phase
r 60Hz | PHgoVBLK Dy a4 | 46| 48|
- 5
V-BLK Width 50Hz | WsovBLK — 23 | — H
60Hz W60VBLK — 21 —
Picture Mute Period  |20Hz | W50PMm — Dyg — |30429] — H
60Hz WeoPMm — |257-28| —
VscPH 7.70 | 8.00 | 8.30
Sand Castle Pulse Level VscPMm — Dy7 4.00 | 4.30 | 4.60 v
VscpL 2.25 | 2,55 | 2.85
Vertical Ramp Amplitude VVRAMP — D>g 1.50 | 1.67 | 1.83 | Vpp
Vert!cal AMP Gain GVAMP 22 25 28 dB
Vertical AMP Max. Output Vv
Level VOMAX | _ D29 25| 30| 35| v
Vertical AMP Min. Output Vv
Level VOMIN — 0.0 0.3 \Y
Vertical AMP Min. Output
Current lVOMAX — D30 11 14 17 mA
Vertical NFB Amplitude VNFB 1.50 | 1.67 | 1.83 | Vpp
Vertical Amplitude Variable AVYRAMPH | — D31 36 40 44 %
Range AVVRAMPL -44 | -40 | -36 °
AVLIN1T + -17 | =14 | -1
Vertical Linearity Variable AVIINT - i b 13 16 19 o
Range AVLIN2 + 32 145 | 175 | 205 °
AVLIN2 = -23 -20 -17
AVsq 4 -14 | -12 | =10
Vertical S Correction Variable | AVgq _ 10 12 14
— D33 %
Range AV 4 -18 | =15 | -12
AVg) _ 12 15 18
V-AGC Current IVAGCH — D34 440 >>0 060 i
lvAGCL 100 120 140 HA
Vertical Guard Voltage VWG — D35 1.80 | 2.00 | 2.20 Vv
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TEST CONDITION
PIF stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

NOTE ITEM /SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 38.9MHz, 90dB .V, 87.5%
modulated while signal into Pin 6.
(2) Adjust PIF VCO so that the AFT voltage is
2.5V.
(3) Measure the amplitude of PIF det. output
PIF Det. Output Level [RF AGC : except 0 at Pin 47 (V; Pol : 0), that is "VpgTg75”-
P1 /VDET875 PIF VCO : adjust (4) Input a 38.9MHz, 90dB .V, 87.5%
/VDETLS Vi Pol :0/1 modulated L-SECAM white signal into Pin 6.
/VDET110 Others : Preset (5) Measure the amplitude of PIF det. output
at Pin 47 (V; Pol : 1), that is "VpgTLS"-
(6) Input a 38.9MHz, 90dB.V, 110% modulated
white signal into Pin 6.
(7) Measure the amplitude of PIF det. output
at Pin 47 (Vj Pol : 0), that is “VpgT110”-
(1) Input a 38.9MHz, 90dB.V, 87.5%
modulated white signal into Pin 6.
(2) Adjust PIF VCO so that the AFT voltage is
PIF Input 25V
/S:ns'tw'ty (3) Decreasing the IF input level, measure the
PIFINMIN ; I ;
/EPIEINMAX RF AGC : except 0 mput. level at which PIF det. output
) amplitude turns to be -3dB against
P2 PIF VCO : adjust - "
Others : Preset VDET875 that is “EpjFINMIN”-
' (4) Increasing the IF input level, measure the
IF AGC Range input level at which PIF det. output
amplitude turns to be -0.5dB against
/ AEIFAGC i "
VDET875 that is “EpjFINMAX"-
(5) Calculate ;
"AEIFAGC” = EPIFINMAX ~ EPIFINMIN
PIF Det. Sync. Tip (n Ir.1put a 38.9MH2, 90dB 4V, non-modulation
Level signal into Pin 6.
IV RF AGC : except 0 (2) Adjust PIF VCO so that the AFT voltage is
o3 SYNC PIF VCO : adjust 2.5V.
L-SECAM White Vi Pol :0/1 (3) Meas.urs the DS level at Pin 47 (V; Pol : 0),
Others : Preset that is “Vgyne”-
Peak Level )
IV (4) Measure the DC level at Pin 47 (V; Pol : 1),
LSW that is "V sy"-
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

P4

Output Level for
No Input
/VNOIF
/VNOIFLS

RF AGC :
Vj Pol
Others

except 0

:0/1
. Preset

(1) Connect Pin6/7 to GND.

(2) Supply 3.0V to Pin 9.

(3) Measure the DC level at Pin 47 (V; Pol : 0),
that is "VNOIF"-

(4) Measure the DC level at Pin 47 (Vj Pol : 1),
that is “VNOIFLS"-

P5

Differential Gain
/DG

Differential Phase
/DP

RF AGC :
PIF VCO :
Others

except 0
adjust

. Preset

(1) Input a 38.9MHz, 90dB.V, 87.5%
modulated video signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Measure "DG"” & "DP” for Pin 47 output.

P6

PIF Output Freq.
Response

/FRDET

RF AGC :
PIF VCO :
Others

except 0
adjust

. Preset

(1) Input a 38.9MHz, 90dB.V, 87.5%
modulated sweep video signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Measure the Pin 9 DC level and fix it on
that value.

(4) For PIF det. output signal, measure the
frequency at which the amplitude (Without
sync) turns to be -3dB against the one for
10kHz, that is "FRpgT”

P7

S/N
/S/NpIE

RF AGC :
PIF VCO :
Others

except 0
adjust

. Preset

(1) Input a 38.9MHz, 90dBxV, non- modulation
signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Measure the amplitude of PIF det. output,
that is VN.

(4) Calculate ; “S/Np|g” =20*€og (VDETS75/
VN)

P8

Intermodulation
107

RF AGC :
PIF VCO:
Others

except 0
adjust

: Preset

(1) Input a signal composed of following 3
signals into Pin 6;
38.9MHz /90dB ..V,
34.47MHz / 84dB 1.V
33.4MHz/84dB .V

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Adjust Pin 9 voltage so that the bottom of
PIF det. output is equal to VgyNc.-

(4) Measure the 1.07MHz level against the
4.43MHz level (=0dB), that is “l1g97"
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD

(1) Connect Pin6/7 to GND.

(2) Measure the Pin 9 voltage, that is
“VIFAGCMAX "

IF AGC Voltage RF AGC : except 0 (3) Input a 38.9MHz, 107dBxV, non-modulation
P9 |/VIEAGCMAX PIF VCO : adjust signal into Pin 6.
/VIFAGCMIN Others : Preset (4) Adjust PIF VCO so that the AFT voltage is
2.5V.

(5) Measure the Pin 9 voltage, that is
"VIFAGCMIN" -

(1) Input a 38.9MHz, 90dB .V, non-modulation
signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

RF AGC Voltage RF AGC : adjust (3) 2d51\t/15t RF AGC so that the Pin 9 voltage is
P10 ;xﬁiﬁggmi& (P)I'thrCsO: :?és:: (4) Increase the IF input level to 107dBuV.
' (5) Measure the Pin 8 voltage, that is
"VRFAGCMIN”

(6) Connect Pin6/7 to GND.

(7) Measure the Pin 8 voltage, that is
"VRFAGCMAX”

(1) Input a 38.9MHz, 90dB .V, non-modulation
signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Set RF AGC to 1.

RE AGC Control RF AGC : 1/63 (4) Pecreasing the IF.input Ie\(el, measure .the
. input level at which the Pin 8 voltage is
P11 [Range PIF VCO : adjust 4.5V, that is ERFAGCMIN-
/ AERFAGC Others : Preset (5) Set RF AGC to 63.

(6) Increasing the IF input level, measure the
input level at which the Pin 8 voltage is
4.5V, that is ERFAGCMAX-

(7) Calculate ;

"AERFAGC" = ERFAGCMAX — ERFAGCMIN

(1) Connect Pin6/7 to GND.

o1 Czlca(;ee"ter RF AGC : except 0 (2) Supply 3V to Pin 9.
Others : Preset (3) Measure the Pin 4 voltage, that is
/VAFTCEN

“"VAFTCEN"-
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 38.9MHz, 90dB .V, 87.5%
modulated video signal into Pin 6.
(2) Adjust PIF VCO so that the AFT voltage is
2.5V.
0,
AFT Voltage RF AGC : except 0 (3) Input a 37'9|.VIHZ' Q.OdB#.V' 87'.5A
P13 |/VAFTMAX PIF VCO : adjust modulated video signal into Pin 6.
IV AFTMIN Others : Preset (4) Measure the Pin 4 voltage, that is

“VAFTMAX"
(5) Input a 39.9MHz, 90dB .V, 87.5%

modulated video signal into Pin 6.
(6) Measure the Pin 4 voltage, that is

“VAFTMIN”

P14

AFT Sensitivity
! LAFT

RF AGC : except 0
PIF VCO : adjust
Others : Preset

(1) Input a 38.9MHz, 90dBxV, non-modulation
signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) When changing the input frequency to
* 20kHz, measure the change of Pin4
voltage, that is AVAFT.

(4) Calculate ; “uafpT” =40/AVAFT

P15

PIF VCO Control
Sensitivity
/ BIFVCo

RF AGC : except 0
PIF VCO : adjust
Others : Preset

(1) Input a 38.9MHz, 90dBxV, non- modulation
signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Measure the Pin 48 voltage, that is
VLoOP389-

(4) Input a 38.7MHz, 90dB 4V, non- modulation
signal into Pin 6.

(5) Measure the Pin 48 voltage, that is

VLooP387-
(6) Calculate ;

"BiIrvco” =0-2/(VLoopr387 - VLOOP389)

P16

PIF VCO Pull-In
Range
/FPIFINH
/FPIFINL

RF AGC : except 0
PIF VCO : adjust
Others : Preset

(1) Input a 45MHz, 90dB.V, 87.5% modulated
video signal into Pin 6.

(2) Adjust PIF VCO so that the AFT voltage is
2.5V.

(3) Dcreasing the input frequency, measure the
frequency at which detected video signal
appears on Pin 47, that is "FpipINH”

(4) Input a 30MHz, 90dB.V, 87.5% modulated
video signal into Pin 6.

(5) Increasing the input frequency, measure
the frequency at which detected video
signal appears on Pin 47, that is "FpipiNL”
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SIF & audio stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 5.5MHz, 90dB.V FM signal
(Modulate 400Hz with 50kHz deviation) into
Pin 53.
(2) Measure the output amplitude at Pin 2, that
is “Vauacsp”- (Au Gain : 0, AF-G : 0)
. (3) Input a 4.5MHz, 90dB.V FM signal
FM Det. Output Level | Audio ATT : 127 (Modulate 400Hz with 50kHz deviation) into
/VAUACSP Au Gain  : 0/1 .
51 /VaAUACAP AF-G 1 0/1 Pin 53. . .
IVAUACAN Others . Preset (4) Measure the output amplitude at Pin 2, that
is “Vauacap”- (Au Gain : 0, AF-G : 0)
(5) Input a 4.5MHz, 90dB.V FM signal
(Modulate 400Hz with 25kHz deviation) into
Pin 53.
(6) Measure the output amplitude at Pin 2, that
is “VauacanN”- (Au Gain : 1, AF-G : 1)
(1) Input a 5.5MHz, 90dBxV FM signal
(Modulate 400Hz with 50kHz deviation) into
Pin 53.
(2) Measure the distortion of Pin 2 output, that
52 Audio Distortion Audio ATT : 127 is “DauDpIOP”.
/DAUDIO Others : Preset (3) Input a 4.5MHz, 90dB.V FM signal
(Modulate 400Hz with 25kHz deviation) into
Pin 53.
(4) Measure the distortion of Pin 2 output, that
is “DaupION”.
(1) Input a 5.5MHz, 90dB .V non-modulation
signal into Pin 53.
(2) Measure the output amplitude at Pin 2, that
is VNOAUACP-
(3) Calculate ;
s3 Audio S/N Audio ATT : 127 "S/Ng|FP” =20*fog (VAUACSP/VNOAL_JACP)
/S/Ng|F Others : Preset (4) Input a 4.5MHz, 90dB .V non-modulation
signal into Pin 53.
(5) Measure the output amplitude at Pin 2, that
is VNOAUACN-
(6) Calculate ;
"S/Ng|EN" =20*€og (VAUAC5P/VNOAUACN)
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NOTE ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

AMR

>4 /AMR

Audio ATT :
. Preset

Others

127

(1) Input a 5.5MHz, 90dB.V AM signal
(Modulate 400Hz with 30%) into Pin 53.

(2) Measure the output amplitude at Pin 2, that
is VAMAU-

(3) Calculate ;
"AMR" =20*fog (VauAcsP/VAMAU)

Limiting Sensitivity

S5
/ELIM

Audio ATT :
. Preset

Others

127

(1) Input a 5.5MHz, 90dBxV FM signal
(Modulate 400Hz with 50kHz deviation) into
Pin 53.

(2) Decreasing the input level, measure the
input level at which Pin 2 output amplitude
turns to be -3dB against Vayacsp. that is

”ELIM”.

Band Width
(5.5MHz / PAL)
/FAUHS5P
/FAULSP

S6

Audio ATT :
. Preset

Others

127

(1) Input a 5.5MHz, 90dBxV FM signal
(Modulate 400Hz with 50kHz deviation) into
Pin 53.

(2) Increasing the input frequency, measure the
frequency at which Pin 2 output turns to be
-3dB against Vaoyacsp. that is "FayHsp”-

(2) Decreasing the input frequency, measure the
frequency at which Pin 2 output turns to be
-3dB against Vayacsp. that is “FayLsp”-

Band Width
(4.5MHz / PAL)
/FAUHAN
/FAULAN

S7

Audio ATT :
1
1
. Preset

Au Gain
AF-G
Others

127

(1) Input a 4.5MHz, 90dB.V FM signal
(Modulate 400Hz with 25kHz deviation) into
Pin 53.

(2) Increasing the input frequency, measure the
frequency at which Pin 2 output turns to be
-3dB against Vayacan: that is “FaAyHaN”-

(3) Decreasing the input frequency, measure the
frequency at which Pin 2 output turns to be

-3dB against Vaoyacan: that is “FayurLan”-
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

(1) Input a 1MHz, 500mVymps signal into Pin 55.
(2) Set Audio ATT to 0/64/127 and measure

Attenuator Gain Audio ATT : the Pin 2 output amplitude for each bus
ss / GATTMAX 0/64/127 data, that is VATTMAX/ VATTCEN/ VATTMIN-
/! GATTCEN Au SW o1 (3) Calculate ;
/! GATTMIN Others : Preset "GATTMAX" =20*€og (VATTMAX/ 500)
"GATTCEN" =20*€og (VATTCEN/500)
"GATTMIN" =20*€og (VATTMIN/ 500)
(1) Input a 5.5MHz, 90dB.V non-modulation
signal into Pin 53.
Offset between Audio ATT : 127 (2) Connect Pin 55 to GND via a 4.74F
S9 (TV/Ext. Au SW :0/1 capacitor.
/VAUOFFSET Others : Preset (3) Switching Au SW to 0/1 and measure the
change of Pin 2 DC level, that is
"VAUOFFSET" -
DC Change by Audio ATT : 0/127 n Cor?nec-t Pin 55.to GND via a 4.7uF capacitor.
(2) Switching Audio ATT to 0/127 and measure
510 |Volume Au SW 1 the change of Pin 2 DC level, that is
/AVyOLDC Others : Preset !

"AVyoLDc”-
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Video stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

TV Input Dynamic
Range
/DRTV

Video SW : 00/01

(1) Input a white signal with sync into Pin41 &
43.
(2) Increasing the input amplitude, measure the

Vi External Input Others : Preset amplitude (Include sync) at which the Pin 35
Dynamic Range output is clipped, that is "DRTy"” (Video SW
/DREXT : 00)/ "DRgxT"” (Video SW : 01)

TV Mode Gain nm Ir?put a 1Vpp, white signal with sync into
/G Pin41 & 43. _

V2 v Video SW : 00/01 (2) Set Video SW to 00 and measure the gain
Ext. Mode Gain Others : Preset between Pin 43 and Pin 35, that is "GTV'f
/ GexcT (3) Set Video SW to 01 and measure the gain

between Pin 41 and Pin 35, that is “GgxT”

(1) Input a PAL red signal with sync into Pin 43
and connect Pin 41 to GND via a 1uF
capacitor.

(2) Set Video SW 01, measure the amplitude of

AV SW Cross-Talk Video SW : 00/01 4.43MHz signallat"Pin 35 alr)d calculate the

V3 |/CTswWTE Others . Preset cross-talk, that is “CTswTE"-

/ CTSWET ' (3) Input a red signal into Pin 41 and connect
Pin 43 to GND via a 1uF capacitor.

(4) Set Video SW 00, measure the amplitude of
4.43MHz signal at Pin 35 and calculate the
cross-talk, that is “"CTqywgT"-

(1) Input a white signal with sync into Pin43 &

Y Input Dynamic Ur?l-Color + 32 39. . . . .
Brightness : 0 (2) Increasing the Pin 39 input amplitude,

V4 [Range . .

/DRy Color : 0 me.asure the. amplitude (|.nclu.de sync) at.
Others : Preset which the Pin 18 output is clipped, that is

“"DRy".
Y Input Pedestal (1) Input a co.mposite sync si_gnal into Pin 4.3.

V5 | clamp Voltage Al : Preset (2) Connect Pin 39 to GND via a .‘I,uF capacrfor.
IVyCLp (3) Measure the DC Voltage at Pin 39, that is

"Vycip”
. Uni-Color : 63 (1) Input a 2T pu!se with sync into Pin43 & 39.
Y Delay Time (2) Observe the Pin 18 output, measure the
ve /tYDEL Color + 0 delay time between Pin 39 and Pin 18, that
Others : Preset . w " !
Is "tYDEL -
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
Brlghtnes§ . (1) Input a OIRE black signal with sync into Pin
Characteristics
IV 43 & 39.
/VBRTMAX Brightness : 0/64/127 |(2) Measure the DC level of picture period at
V7 /VBRTCEN Color : 0 Pin 18 for Brightness : 127/64/0, that is
.BRTMIN Others : Preset “"VBRTMAX" / “VBRTCEN" / “"VBRTMIN"-
Brightness Data
Sensitivity (3) Caleulate ;
"AV "=V -V 127
/ AVBRT BRT" = (VBRTMAX ~ VBRTMIN)/
(1) Input a 50IRE (0.357V) white signal with sync
into Pin43 & 39.
Uni-Color (2) Measure the output picture amplitude at Pin
Characteristics for Y Uni-Color : 0/32/63 18 for Uni-Color 63/32/0, that is Vycymax
V8 |/GUCcYMAX Color : 0 /VUCYCEN\VUCYMIN-
/ GUCYCEN Others : Preset (3) Calculate ;
/GUCYMIN "Gycymax” =20*¢og (Vycymax/0.357)

“GUCYCEN" =20*¢og (VycyceNn/0-357)
"GycYMIN” =20*¢og (Vycymin/0-357)

Sub-Contrast

Sub-Contrast :

(1) Input a 50IRE white signal with sync into Pin
43 & 39.

(2) Measure the output picture amplitude at Pin
18 for Sub-Contrast 15/8/0, that is

. 0/8/15
Characteristics - ) VscONMAX / VSCONCEN/ VSCONMIN-
V9 Uni-Color : 63
/ GSCONMAX Color 0 (3) Calculate ;
/ GSCONMIN ' "GSCONMAX”
Others : Preset
=20*€og (VSCONMAX/VSCONCEN)
"GSCONMIN”
=20*fog (VsCONMIN/VSCONCEN)
. Sharpness : 63 (1) Input a 0.5V, sweep signal with sync into
Vi i:‘:rszrfzs Peaking Uni-Color : 63 Pin 43 & 39.
/F 9 y Color : 0 (2) Measure the frequency at which the Pin 18
SHP Others : Preset output amplitude is Max., that is "Fgyp”.
(1) Input a 0.5Vp.p sweep signal with sync into
Pin 43 & 39.
(2) Measure the output picture amplitude for
Sharpness. C.ontrol Sharpness : 0/32/63 100kHz at Pin 18, that. is VSH‘OO".'
Characteristics Uni-Color : 63 (3) Measure the output picture amplitude for
V11 |/ GSHMAX Color : 0 FsHp when Sharpness is max., center and
/ GSHCEN Z min., that is VSymax, VSHCEN and VSHMIN-
Others : Preset
/ GSHMIN (4) Calculate ;

"GsHmAX" =20*€og (VsHMAX/ VSH100k)
"GsHCEN" =20%€og (VSHCEN/VsH100k)
"GsHMIN"20*€og (VSHMIN/ VSH100k)
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 0.5Vp.p sweep signal with sync into
. Pin43 & 39.
Uni-Color 63. (2) Adjust Sharpness so that the output
Y Frequency Response |Sharpness : Adjust .
V12 amplitude for Fgyp equals VsH100k-
/FRy Color : 0 ;
Others . Preset (3) Measure the frequency at which the output
' amplitude is 3dB down against VgH100k:
which is “FRy".
(1) Input a 100IRE ramp signal with sync into
_ Pin43 & 39.
Black Expansion (2) Supply 2.4V/2.0V to Pin 44 and observe the
Start Point Pin 18 output.
/VBLEX (3) Measure "VgLgx"” and “GgLpx".
Uni-Color : 63 _
[Pin 18 Output]
V13 Color : 0 o
GBLEX : Ratio of slope below
Others : Preset VBLEX
Black Expansion Pin44 : 2.4Y -
AMP Gain R VBLEX
/
/ GBLEX | |:—-r ,
Pin44 : 2.0V
(1) Input a composite sync signal into Pin 43.
Black Peak %) vl at which the Pin 44 vattage drops
V14 |Detection Level Others : Preset evel at w ¢ ! voltag P
AV down, that is VgLpp.
BLPD (3) Calculate ;
"AVBLpD" =VBLPD - V39
Uni-Color - 63 ) :)r:s:g a&1;);)IRE ramp signal with sync into
V15 WPS Level Brightness : 127 (2) Measure the amplitude from cut-off level to
/Vwps Color + 0 peak (At which output signal is clipped)
Others  : Preset N " '
that is “Vyyps”.
(1) Input a 0.5Vp.p, 3.58MHz signal with sync
into Pin43 & 39.
(2) Measure the 3.58MHz amplitude at Pin 18
for Chroma Trap : 1/0, that is VTRAPON/
VTRAPOFF-
-T : 1 lcul ;
Chroma Trap Gain ¢ ‘rap 0/ (3) Sa culate . *
vie /G 358 Uni-Color : 63 GTRAP358" =20*¢og (VTRAPON/VTRAPOFF)
GT—;FZ?)P443 ; Color  : 0 (4) Input a 0.5Vp.p, 4.43MHz signal with sync

Others : Preset

into Pin43 & 39.
(5) Measure the 4.43MHz amplitude at Pin 18
for Chroma Trap : 1/0, that is VTRAPON/

VTRAPOFF-
(6) Calculate ;

"GTRAP443" =20*f0og (VTRAPON/ VTRAPOFF)
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 100IRE white signal with sync into
Pin43 & 39.
Half Tone U::TCEQ:! ) 23/1 (2) Measure the output picture amplitude at Pin
V17 | Characteristics for Y Color ) 0 18 for Half Tone : 1/0, that is VHTYON/
) \ .
/ GHTY Others : Preset HTYOFF

(3) Calculate ;
"GHTy" =20*fog (VHTYON/VHTYOFF)

52 2001-06-25



TOSHIBA

TB1231AN

Chrome

stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta =25°C)

NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

(1) Input a 4.43MHz PAL rainbow color-bar
(300mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.

A h isti M : 01 : .
CC Characteristics u_te 0 (2) Changing the amplitude of burst and
C1 |/VaccH Uni-Color : 63 . .
IV Others - Preset chroma, measure the input amplitude at
ACCL ' which Pin 20 output amplitude is +1dB/ -
1dB against the one for 300mVp-p input,
that is “VaccH”/"VaccL”-
TOF Characteristics
(4.43MHz)
;g?::;: (1) Set C-BPF to 1 and Color System to 010.
BPE Characteristics (2) Input a sweep signal into Pin 43. .
(4.43MHz) (3) Observe the frequency response at Pin 18
/F- TEST : 01000111 and measure the Peaking Frequency/Q of
/003443 C-BPF :0/1 chroma filter, that is “FgT443" / “QT443"-
c2 B443 — Color (4) Set C-BPF to 0 and Color System to 010 and
TOF Characteristics : 010/101 w v u .
(3.58MHz) System repeat (2) & (3), that is “Fg443” / “"Qp443”.
/F- Others : Preset (5) Set C-BPF to 1 and Color System to 101 and
/Q0T358 repeat (2) & (3), that is “FgT358" / “QT358""
1358 - (6) Set C-BPF to 0 and Color System to 101 and
BPF Characteristics repeat (2) & (3), that is "F "InQ "
/FoB358
/QB358
. (1) Input a 4.43MHz, PAL rainbow color-bar
Delay T .
/Ct elay fime (300mVp.p, burst : chroma=1 : 1) with sync
CDEL Mute  : 01 into Pin 43.
c3 Delav Time Difference Uni-Color : 63 (2) Observe the Pin 18 output, measure the
y Others  : Preset delay time between Pin 43 and Pin 18, that
between Y/C is "tcDEL”
Ity /¢ (3) Calculate ; "Aty;c” =tyDEL - tcDEL
(1) Input a 4.43MHz PAL rainbow color-bar
(300mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.
Color Characteristics Color + 07647127 (2) Measure the Pin 18 amplitude for Color 127
Mute : 01 .
C4 |/GcoLMAX . /64/0, that is VcoLMAX/VCOLCEN/
/G Uni-Color : 63 vV
COLMIN Others  : Preset COLMIN-

(3)Calculate ;

"GcoLmAaX” =20*€og (VcoLMAX/ VCOLCEN)
"GcoLmIN” =20%€og (VcoLMIN/VCOLCEN)
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

c5

Uni-Color
Characteristics for C

/Gycc

Uni-Color : 0/63
Mute 1 01
Others : Preset

(1) Input a 4.43MHz, PAL rainbow color-bar
(300mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.

(2) Measure the Pin 18 amplitude for Uni-Color

63/0, that is Vyccmax and VyccMiN:
(3) Calculate ;

"Gycc” =20*¢og (VyccMIN/VUCCMAX)

C6

Tint Characteristics
(3.58MH2z)

/4 6358MAX

/4 0358MIN

Tint Characteristics
(4.43MHz)

/4 6443MAX

14 0443MIN

Tint :0/64/127
Mute : 01
Uni-Color : 63

Others  : Preset

(1) Input a 3.58MHz NTSC rainbow color-bar
(286mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.

(2) Set Tint to 64 and adjust the burst phase
so that the 6th bar of Pin 20 output is
maximum, that is 9358CEN-

(3) Change Tint to 127/0 and adjust the burst
phase so that the 6th bar of Pin 20 output
is maximum, that is d358mAxX/ 7358MIN-

(4) Calculate ;

"4 0358MAX" = - (U358MAX — U358CEN)

"A 0358MIN" = - (0358MIN — 358CEN)
(5) Input a 4.43MHz NTSC rainbow color-bar

(286mVp.p, burst : chroma=1 : 1) with sync
into Pin 43 and repeat (2) & (3), that is

0443CEN/ 0443MAX/ 0443 MIN-
(6) Calculate ;

"A O443mAX" = —(0443MAX - 0443CEN)
"A G443MIN" = - (0443MIN — 0443CEN)

Cc7

Relative Amplitude
(PAL)

/PR /B

/VpG/B

Relative Amplitude
(NTSC)

/VNR/B

/VNNG/B

Mute 1 01
Uni-Color : 63
Others . Preset

(1) Input a 4.43MHz, PAL rainbow color-bar
(300mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.

(2) Measure the amplitude of Pin 18/19/20
output, that is “VprouT"/“"VpgouT"/
“VpeouT”

(3) Calculate ;

“VpR/B" =VPROUT/VPBOUT

“VpG/B" =VPGOUT/VPBOUT
(4) Input a 3.58MHz NTSC rainbow color-bar

(286mVp.p, burst : chroma=1 : 1) with sync
into Pin 43, then repeat (2), that is

VNROUT/VNGOUT/ VNBOUT-
(5) Calculate ;

“VNR/B" =VNROUT/VNBOUT
"VNG/B” =VNGOUT/VNBOUT
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/ING-B

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 4.43MHz PAL rainbow color-bar
(300mVp.p, burst : chroma=1 : 1) with sync
into Pin 43.
(2) Observe the Pin 18 /19/20 output, measure
the R/G/B modulation angle (0pr/0pg/
Relative Phase (PAL) 0pp) accoeding following figure and
/ OpRr-B equality.
/0pG-B 1
Op* =09 - {tan1<i+\/3_>—15 }
Peak B
Mute : 01
C8 Uni-Color : 63
Others  : Preset For OpRr ; Peak : 3rd bar, Ggr =90
For Opg ; Peak (Negative) : 4th bar,
foG =240
For Opg ; Peak : 6th bar, Ggg=0
(3) Calculate ;
Relative Phase (NTSC) "0pr-B" = PR - 0pPB
/ ONR-B "OpG-B" =0pG-0pB

(4) Input a 3.58MHz NTSC rainbow color-bar
(286mVp.p, burst : chroma=1 : 1) with sync
into Pin 43, then repeat (2), that is JNR/
ONG/ UNB-

(5) Calculate ;

"ONR-B" =UNR - INB
"ONG-B” = ING ~ UNB
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

9

APC Pull-In Range
(4.43MHz)

/ AF4pAPCP +
/AF4APCP -

APC Hold Range
(4.43MHz2)

/ AFAAPCH +
/AF4APCH -

APC Pull-In Range
(3.58MH?z)

/ AF3APCP +
/AF3APCP -

Others

APC Hold Range
(3.58MH?z)
/AF3APCH +
/AF3APCH -

Color System :

010/101
: Preset

(1
(2)

3)

(4)
(5)

(6)

7)
(8)

(9)

(10) Calculate ;

Input a 4.43MHz PAL rainbow color-bar
(300mVpp, burst : chroma=1 : 1) with
sync into Pin 43.

Set Color System to 010 (443PAL).

For higher frequency than 4.43MHz,
measure the burst frequency at which Pin
29 DC level changes from low to high/
from high to low, that is Faapcp + /

FAAPCH + -
For lower frequency than 4.43MHz, repeat

(2), that is Faapcp - / FAAPCH - -
Calculate ;

"AF4APCP + " =F4APCP + —4433619
"AFgppcp = " =4433619 - FaapcP -
"AFAAPCH + " =F4APCH + —4433619

"AFAAPCH - " =4433619 - F4APCH —
Input a 3.58MHz NTSC rainbow color-bar

(286mVp.p, burst : chroma=1 : 1) with
sync into Pin 43.

Set Color System to 101 (358NTSC).

For higher frequency than 3.58MHz, repeat

(2), that is F3apcP + / F3APCH +-
For lower frequency than 3.58MHz, repeat

(2), that is F3apcp - /F3APCH = -

"AF3APCP + " =F3APCP + — 3579545
"AF3APCP - " =3579545 - F3ApCP -

"AF3APCH + " = F3APCH + — 3579545
"AF3APCH - " =3579545 - F3APCH —
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Sensitivity (4.43MHz)
13443

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Connect Pin 43 to GND via a 1uxF capacitor.
(2) Set Color System to 010 (443PAL).
(3) Adjust Pin 10 voltage so that the Pin 29
output frequency is 4.433619MHz, that is
APC Control

Color System :

V4APCCEN-
(4) Measure the Pin 29 output frequency when

Pin 10 voltage is V4apPCcCEN + 100mV/
VaAPCCEN — 100mV, that is Faapc + /

Fappc --
(5) Calculate ;

Cc10 010/101 “Baaz" = (Fappc + —Faapc -) /200
Others : Preset |(6) Set Color System to 101 (358NTSC).
(7) Adjust Pin 10 voltage so that the Pin 29
output frequency is 3.579545MHz, that is
APC Control V3APCCEN-
Sensitivity (3.58MHz) (8) Measure the Pin 29 output frequency when
/8358 Pin 10 voltage is V3apcceN + 100mV/
V3APCCEN — 100mV, that is F3apc + /
F3APC --
(9) Calculate ;
"358" =(F3apC + —F3APC ) /200
PAL ID Sensitivity (1) Set ID SW to 0.
(Normal Mode) (2) Set Color System to 010 (443PAL).
/VPALIDON (3) Input a 4.43MHz PAL rainbow color-bar
/VPALIDOFF (300mVp.p, burst : chroma=1 : 1) with sync
PAL ID Sensitivity into Pin 43. _ o
(Low Mode) D SW . 0/1 (4) Measure the burst amplitude at wh.nch Pin
29 DC level changes from low to high/
/VPALIDLON Color System : from high to low, that is “VpaLIDON" /
11 /VPALIDLOFF 010/101 VP ALIDOFF". !
NTSC ID Sensitivity | Mute 0 (5) Set Color System to 101 (358NTSC).
(Normal Mode) Uni-Color + 63 (6) Input a 3.58MHz NTSC rainbow color-bar
/VNTIDON Others + Preset (286mVp.p, burst : chroma=1 : 1) with sync
/VNTIDOFF into Pin 43, and repeat (3), that is
NTSC ID Sensitivity “VNTIDON" / “VNTIDOFF"-
(Low Mode) (7) Set ID SW to 1, repeat (2) ~ (6), that is
/VNTIDLON "VPALIDLON", “"VPALIDLOFF", "VNTIDLON",
/ VNTIDLOFF "VNTIDLOFF"-
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NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a 4.43MHz PAL color-bar (300mVp.p,
burst : chroma=1 : 1) with sync into Pin
ID Output Level 43.
C12 |(/VIDH All : Preset (2) Measure the center DC level of Pin 29
/VIDL output, that is “V|py".
(3) Connect Pin43 to GND via a 14F capacitor
and repeat (2), that is “V|pL".
(1) Input a 4.43MHz NTSC color-bar with sync
into Pin 43.
SECAM ID Det. (2) E::anC?:;er 37/38 to GND via a 0.1xF
1 Al : P ; ) .
c13 /Clurrent reset (3) Pulling the current out of Pin 29, measure
SECAM the current at which a demodulated output
signal disappears at Pin 20, that is
"IsEcam”-
f i w . .
sc Continuous Wave CW SW : 1 Measure the amplitude of Pin 29 output, that
C14 | Output Level Others : Preset is "Vew”
/VCW . CW -
s <o e on e e
RGB Output Mute  : 01 2 e ' - y
15 (/v Uni-Color : 63 into Pin 43.
/VSCR Others : Preset (2) Measure the amplitude of 4.43MHz signal
/V:CS ' at Pin 18/19/20, that is "Vscr" / "Vscg" /
C "VSCB"_
(1) Input a 4.43MHz PAL rainbow color-bar
Half Tone - 1 .(300m_Vp-p, burst : chroma=1 : 1) with sync
Half Tone Mute . 01 into Pin 43.
C16 |Characteristics for C . ) (2) Set Half Tone to 1 and measure the
/G Uni-Color : 63 amplitude of Pin 20 output, that is V
HTC Others : Preset P put. PBHTC-

(3) Calculate ;
"GHTC" =20*¢0g (VPBHTC/VPBOUT)
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Text stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta =25°C)

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
V-BLK Pulse
;)\7\:::; Level (1) Input a composite sync signal into Pin 43.
T1 All : Preset (2) Measure the DC level of V/H blanking
H-BLK Pulse . . . w w "
Output Level period at Pin 20, that is “VygLk”/“"VHBLK"-
/VHBLK
RGB Output Black (1) Input a OIRE Y signal with sync into Pin 43
T2 |Level (OIRE DC) Color 0 & 39. . .
IVBLACK Others : Preset (2) Measure the. DC level of picture period at
Pin 20, that is “VgLack”-
RGB Output White Uni-Color : 63 (1)I4n3p:(t 3ag100IRE Y signal with sync into Pin
T3 ;.\e/\\/,\elll_'f;(EOIRE AQ) g::moerrs greset (2) Measure the amplitude from 0 to 100IRE at
Pin 20, that is “VyHITE".
(1) Input a OIRE Y signal with sync into Pin 43
& 39.
Cut-Off Voltage ] (2) Measure the DC level of picture period at
T4 Variable Range (B:of;: Off 3/255 Pin 20 for B Cut-off : 255/0, that is
/AVeUT + Others  : Preset VcUuTMAX/VCUTMIN-
/AVcyT - (3) Calculate ;
“AVcuT + " =VCUTMAX - VBLACK
"4Veut - " =VCUTMIN ~ VBLACK
(1) Input a 100IRE Y signal with sync into Pin
43 & 39.
Drive Control Variable |B Drive : 0/127 (2) Measure the amplitude from 0 to 100IRE at
Range Uni-Color : 63 Pin20 for B drive 127/0, that is VprmaXx/
T5
/GpR + Color 10 VDRMIN-
/GDR - Others  : Preset (3) Calculate ;
"GpR + " =20%¢og (VDRMAX/VWHITE)
"GpR - " =20*fog (VDRMIN/VWHITE)
(1) Input a 100IRE Y signal with sync into Pin
43 & 39.
,::rfgl].eControl Voltage (2) Decreasing thg Pin.21 voltage, meas_ure the
IV ABCLH AB!_ Gain : 11 voltage at wf_nch Pin 29 output begins/
T6 |/VapcLL Uni-Color : 63 stops decreasing, that is VagcLH"/
Color : 0 "VaBcLL"-
. Others  : Preset (3) Measure the minimum amplitude of Pin 20
ACL Gain hat is V
/GacL output, t ACLMIN-

(4) Calculate ;
"GacL” =20*¢og (VACLMIN/ VWHITE)
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NOTE ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

ABL Start Point
/VABLPO

ABL Start Point :
00/01/10/11

(1) Input a OIRE Y signal with sync into Pin 43
& 39.

(2) For ABL Point 00/01/10/11, decreasing
the Pin 21 voltage, measure the voltage the
voltage at which Pin 20 output begins

7 |/VaBLp1 AB!_ Gain : 11 decreasing, that is VaAL1/VABL2/VABL3/
/N ABLP? Uni-Color : 63 VABL4-
IV ABLP3 Color : 0 (3) Calculate ;
Others  : Preset "VaABLPO" =VABL1 - VABCLH
“VABLP1" =VABL2 ~ VABCLH
“VaBLP2" =VABL3 ~ VABCLH
“VaBLP3" =VABL4 - VABCLH
(1) Input a OIRE Y signal with sync into Pin 43
& 39.
(2) For ABL Gain 00/01/10/11, measure the
ABL Gain ABL Gain : DC level of picture period at Pin 20 when
/VABLGO 00/01/10/11 Pin 21 voltage is VABcLL, that is VapLs/
T8 [/VABLG1 Uni-Color : 63 VaBLe/VABL7/ VABLS-
/VABLG2 Color : 0 (3) Calculate ;
/VABLG3 Others  : Preset “VABLGO" =VABL5 ~ VBLACK

“VABLG1" =VABL6 - VBLACK
“VaABLG2" =VABL7 - VBLACK
“VaBLG3" =VABLS ~ VBLACK

T9 |Range
/DRTX

Analog RGB Dynamic

RGB Contrast : 32
Others . Preset

(1) Input a composite sync signal into Pin 43.

(2) Supply 2V to Pin 13.

(3) Input a signal of following figure into Pin
16.

} 1H

PIN 43 _‘_,

PIN 16 4/\/\]\/\/\/\_

(4) Increasing the amplitude of Pin 16 input,
measure the amplitude at which the Pin 20
amplitude stops increasing, that is “DRTx".
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Contrast Control
Characteristic

RGB Contrast : 32

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a composite sync signal into Pin 43.
(2) Supply 2V to Pin 13.
Analog RGB (3) Input a signal of NOTE : Tg figure into Pin

16.
(4) For RGB Contrast 63/32/0, measure the

T10 |/GTXCMAX Others . Preset amplitude of Pin 20 output, that is
/ GTXCCEN VTXCMAX/ VTXCCEN/ VTXCMIN-
/ GTXCMIN (5) Calculate ;
"GTxcmax” =20%¢og (VTxcmax/0.2)
"GTXCCEN" =20*¢og (VTXCCEN/0-2)
"GTXcMmIN” =20*€og (VTxcmIN/0-2)
Analog RGB (1) Supply 2V to Pin 13.
Brightness Control (2) Connect Pin 16 to GND via a 0.14F
11 Characteristic Brightness : 0/64/127 capacitor.
/VTXBRMAX Others : Preset (3) For Brightness 127/64/0, measure the DC
/VTXBRCEN level of picture period at Pin 20, that is
/VIXBRMIN "VIXBRMAX" / “VTXBRCEN" / “VTXBRMIN" -
(1) Input a composite sync signal into Pin 43.
Analog RGB Mode (2) Input a signal of NOTE : Tg figure into Pin
T12 |switching Level RGB Contrast : 32 16. . .
/Vys Others : Preset |(3) Increasing the.Pm 13 Vf)ltage., measure: the
voltage at which the signal inputted into
Pin 16 appears at Pin 20, that is "Vyg".
(1) Input a 50IRE Y signal with sync into Pin 43
& 39.
(2) Connect Pin 16 to GND via a 0.14F
capacitor.
(3) According to following figure, measure the
Analog RGB Mode Transfer Characteristic
1H
Analog RGB Mode
Transfer Characteristic 20ps 20ps J_
/TRYS . I - ‘2212 20ns
T13 /tPRys All : Preset Input Signa
/ tFys 50% -——--mmm - - -f----------- -f----mmmmm--
/tPFysg
tPRyg tPFysg
100% N _
0% " TTTTTTTTTN |t TTTTTTTI° /0T 7°
) 1
50% -—mmmmmmmmmmmm ) | — [
S A S
0% ~~ -~~~ 7—77- r- |
TRYS! | 1 TFys
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

Cross Talk from

Uni-Color 1 63

(1) Input a composite sync signal into Pin 43.

(2) Connect Pin 39 to GND via a 1uxF capacitor.

(3) Input a signal of following figure into Pin
16.

Pin 43

T14 |Analog RGB to TV RGB Contrast : 63
/ CTTX-TV Others : Preset
Pin 16
(4) Measure the amplitude of 4MHz signal at
Pin 20, that is VTx.Tv-
(5) Calculate ;
"CTTX-TV" =20*€og (VTXx-TVv/0.5)
(1) Input a 4MHz, 0.5Vpp Y signal with sync
into Pin43 & 39.
Cross Talk from TV to ‘ (2) Conngct Pin 16 to GND via a 0.1uF
Analog RGB Uni-Color : 63 capacitor. .
T15 I CTTV.TX RGB Contrast : 63 (3) Supply 2V to Pin 13.
) Others : Preset |(4) Measure the amplitude of 4MHz signal at
Pin 20, that is VTy_TX.
(5) Calculate ;
"CTTy.-TX" =20*€og (VTy-TX/0.5)
(1) Connect Pin 29 to GND via a 5.1k{) resistor.
SECAM Black (2) For B-Y/R-Y Black Adj. : 8, measure the
Level Adj. DC level of picture period at Pin 20/18,
Characteristics that is VSEcBCEN/ VSECRCEN-
/VSECBMAX (3) For B-Y Black Adj. : 0/15, measure the DC
/VSECRMAX Color System : 111 level change of picture period against
/VSECBMIN B-Y Black Adj : VSecBCEN at Pin 20, that is “VsgcgmIN® /
T20 |/VSECRMIN 0/8/15 “VSEcBMAX"-
R-Y Black Adj : (4) For R-Y Black Adj. : 0/15, measure the DC
SECAM Black 0/8/15 level change of picture period against
Level Adj. VSECRCEN at Pin 18, that is “VsgcrRMIN” /
Data Sensitivity "VSECRMAX " -
/AVSECB (5) Calculate ;
/ AVSECR "AVsecB” =(VSECBMAX — VSECBMIN) / 16
"AVsecR” = (VSECRMAX — VSECRMIN) / 16
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DEF stage (Unless otherwise specified, Vcc =9V (3, 17, 28 & 52pin)/5V (36 & 46pin), Ta=25°C)

NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

AFC Inactive Period

(1) Input a 50Hz/60Hz composite sync signal
into Pin 43.

!/ BHAFC

3 ﬁzgﬁiﬁgiﬁ All + Preset (2) Measure “TspaFCOFF” / “TGOAFCOFF” at Pin
40. (cf. Fig.D1)
(1) Let Pin3/17/52/36/46 be open.
D2 H-OUT Start Voltage Al : Preset (2) Increasing Pin .28 voltage, measure the
/VHON voltage at which H OUT pulse appears at
Pin 32, that is “VHON"-
(1) Measure tHouT1 & tHOUT?2 at Pin 32.
p3 |TOUT Pulse Duty All : Preset fHout tHour2
/WHouTt
(2) Calculate ;
"WHouT" =tHouT1/(tHOUT1 +tHOUT2) *100
H-OUT Freq. on AFC . (1) Input a 50Hz composite sync signal into Pin
D4 |Stop Mode AFC Gain : 11 43. .
I FHAFCOFF Others : Preset (2) Measyre the H OUT frequency at Pin 32,
that is “FHAFCOFF"-
Horizontal Free-Run
D5 Frequency V-Freq : 10/ 11 For V-Freq 10/11, measure the H OUT
/ FH50FR Others : Preset frequency at Pin 32, that is "FH50FR” / "FHE0FR”
/FHBOFR
(1) Connect Pin 40 to V¢ via a 10k() and
Horizontal Freq. measure the H OUT frequency at Pin 32,
Variable Range ] that is “Fypmax”-
b6 /FHMAX All 2 Preset (2) Connect Pin 40 to GND via a 68k{) and
/FHMIN measure the H OUT frequency at Pin 32,
that is “FHMIN®-
(1) Measure the Pin 40 voltage at which H OUT
frequency is 15.734kHz, that is VH15734-
Horizontal Freq. (2) Measure the H OUT frequency when Pin 40
D7 [Control Sensitivity All : Preset voltage is VH15734 + 50mV/VH15734 -50mV,

that is FHHIGH/ FHLOW-
(3) Calculate ;

“BHAFC” = (FHHIGH — FHLOWY) / 100
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H-Sync. Phase
/PHHSYNC

NOTE ITEM/SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a composite sync signal into Pin 43.
(2) Decreasing the horizontal frequency from
17kHz, measure the frequency at which H
OUT synchronized with Sync Out (Pin 31),
Horizontal Pull-in that is FHpH-
Range ) (3) Increasing the horizontal frequency from
b8 / AFHPH All - Preset 14kHz, measure the frequency at which H
/ AFHPpL OUT synchronized with Sync Out (Pin 31),
that is FHpL.
(4) Calculate ;
"AFHPH"” =FHpH - 15734
"AFHpL" = 15625 - FHpL
1M he high level of H OUT at Pin 32,
H-OUT Voltage (M eas_urf the hig ! evel o OUT at Pin3
D9 |/v All : Preset that is "VHoUTH".
v OUTH ' (2) Measure the Low level of H OUT at Pin 32,
HOUTL that is “VHouTL"-
uT f h H V
Horizontal Fre, O BV /9.5v, that s Fracen Fvect
D10 |Dependence on Vcc |All : Preset i T HVCCH/THVCCL:
/ AF (2) Calculate ;
Hvcc "AFHvcc” =(FHvccH - FHvee) /1
(1) Input a composite sync signal into Pin 43.
(2) According to the following figure, measure
FBP Phase "PHFBP” & "PHHSYNC"-
/PHegp
| 63.5
SynciIn a 4.7 us 0.25V|
D11 All : Preset (#43)
al2
PHEgp

H.AFC
(#40)

PHHSYNC

FBP IN
(#30)
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NOTE ITEM /SYMBOL BUS CONDITION MEASUREMENT METHOD
(1) Input a composite sync signal into Pin 43.
(2) Changing Horizontal Position from 0 to 31,
measure "APHHpos” according to the
following figure.
Hor.lzontal Position H Position : 0/31
D12 |Variable Range (00)
/ APH Others : Preset
HPOS FBP IN
(#30) — [« APH{poS
)
AFC-2 Pulse (1) Input a.composite syr.1c signal into Pin 43.
D13 | Threshold Level Al : Preset (2) Decreasing the FBP high level, measure the
IV ° v ’ DC level at which H OUT phase changes
AFC2 against Sync Out phase, that is “Vafc2”.
i i li Pin 43.
H-BLK Pulse (1) Input a. composite sy.nc signal into Pin 43
D14 | Threshold Level All - Preset (2) Increasing the FBP high level, measure the
/Vr sho v ’ DC level at which H blanking begins to
HBLK work, that is “VypLk".
(1) Input a composite sync signal into Pin 43.
(2) According to the following figure, measure
“PHBPDET" & "WBPDET"-
l 63.5u5
Black Peak Det. Sync IN :‘_IVM,,S 0.25V]
) #43) i
D15 |Stop Period (H) TEST : 00001000 ¢
/ PHBPDET Others : Preset
W H.AFC \/
/\WBPDET i
[*— PHBPDET
4.3V
SCP OUT _ [
(#34) WBPDET
0.0V
(1) Input a composite sync signal into Pin 43.
(2) According to the following figure, measure
Clamp Pulse Start PHcp" & "Wcp”.
Phase 63,5
/PHcp —_
TEST : 00001000 | %o —-J-—Ws 0.25V
D16 V Position : 001
Others : Preset
H.AFC V
. (#40)
Clamp Pulse Width
IWcp PHcp Wep ™ 43V
SCP OUT
(#34)
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

Gate Pulse Start Phase

(1) Input a composite sync signal into Pin 43.
(2) According to the following figure, measure
"PHGP" & "WGP"_

/VNOVRAMP

/PHGp 63.5u5
Sync IN ]
(#43) — f— 4.7 s 0.25V

D17 All : Preset

H.AFC
Gate Pulse Width PriGp WerTIET oy
SCP ouT
/Wap (#30) FE’V
ov
Sync. Output Low (1) Input a composite sync signal into Pin 43.

D18 |Level All : Preset (2) Measure the DC voltage of Sync Out low

/VsyNCL level, that is “VsyNncL"”-
Vertical Oscillation (1) Let P|n.3/17./52/36/46 be open.
(2) Increasing Pin 28 voltage, measure the

D19 (Start Voltage All : Preset . .

v voltage at which V Ramp signal appears at
VON Pin 22, that is “VyoN”.-
Vertical Free-Run

D20 Frequency V-Freq : 00/01 For V-Freq 00/01, measure the frequency of V
/FVAUFR Others : Preset Ramp at Pin 22, that is “FyaAuFrR”/ "Fve0FR"-
/FV60FR
Gate Pulse V-Masking (1) Input a 50Hz/60Hz composite sync signal
Period into Pin 43.

D21 All : Preset .
/T50GPM r (2) Measure "Tsggpm” / “TeogPm” at Pin 34.
/T60GPM (cf. Fig.D21)

V.R D i . .
amp DC on Service MUTE : 11 Measure the DC level of Pin 22, that is

D22 |Mode

Others : Preset

“VNOVRAMP"-
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

Vertical Pull-in Range
(Auto)

/FypAUL

/FyPAUH

V-Freq : 00/01

(1) Input a composite sync signal into Pin 43.

(2) For V-Freq 00/01, increasing the input
vertical period from 220H by 0.5H step,
measure the period at which V OUT signal
synchronized with Sync out, that is

D23 . “FypauL”/ "FvpeoL”-
Vertical Pull-In Range Others : Preset (3) For V-Freq 00/01, decreasing the input
(60H2) g vertical period from 360H by 0.5H step,
/F measure the period at which V OUT signal
/Fﬁ:gh synchronized with Sync out, that is
“FvpauL” / “FvpeoL”-
Vertical Period on
D24 Fixed Mode V-Freq : 10/11 For V-Freq 10/11, measure the vertical period
/Tv313 Others : Preset at Pin 34, that is "Ty263"/ "Ty313".
/Tv263
V-BLK Start Phase
/PH50VBLK (1) Input a 50Hz/60Hz composite sync signal
/PHgOVBLK ] into Pin 43.
D25 UBLK width All - Preset (2) Measure “TsgarcoFF” / “T60AFCOFF” at Pin
/Ws50VBLK 40. (cf. Fig.D25)
/WeQVBLK
(1) Input a 50Hz/60Hz composite sync signal
into Pin 43.
(2) According to a following figure, measure
"WSOPM”/"WGOPM".
526 /P\',C\;‘“re Mute Period | reer . 00001000
50PM Others : Preset 43v
/\WeoPM
2.6V

o Wsopm. WeoPM ——————————"1

ov
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NOTE ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

Sand Castle Pulse

Measure “VscpH”/“Vscpm”/ “VscpL” at Pin
34.

Level VScPH
D27 |/VscPH All : Preset
VscPm
/NVscpm
/VscPL VscpL
Vertical Ramp . .
D28 | Amplitude Al : Preset :\sllelrlii/sure the"V Ramp amplitude at Pin 22, that
/VVRAMP VRAMP -
_ _ (1) Let Pin 24 be open.
Vertical AMP Gain (2) Changing the Pin 23 DC voltage, measure
/Gvamp “Vvomax”/“VvomIN®/ “GvamP”
according to a following figure.
Vertical AMP Max. #23 DC
D29 Output Level All : Preset
VVOMAX
VVOMAX ............................
A =§VfMPA A
Vertical AMP Min. =20fog (AVy23/4V424)
Output Level y
/VVOMIN VOMIN #24 DC
Vertical AMP Max. (1) Supply 7V to Pin 23.
D30 |Output Current All : Preset (2) Measure the Current from Pin 24 to GND,

D31

Vertical Amplitude
Variable Range

/lyOMAX that is “"lyomax”-

(1) Measure the amplitude of NFB V Ramp at
Vertical NFB Pin 23, that is “"VNFR".
Amplitude (2) Measure the amplitude of NFB V Ramp at
/VNFB Pin 23 for V-Size 0/63, that is V\NFBMIN/

V Size :0/32/63
Others : Preset

/ AV\JRAMPH VNFB*100
/ AVyRAMPL AVYRAMPL" = S/NFB*MIN - VNFB)/
NEB*100

VNFBMAX-
(3) Calculate ;

"AVyraAMPH" = (VNFBMAX - VNFB) /
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NOTE

ITEM/SYMBOL

BUS CONDITION

MEASUREMENT METHOD

Vertical Linearity
Variable Range

(1) For V linearity 8, Measure V1 (From center
to max.) and V3 (From center to min.) at
Pin 22 according to a following figure.

K 1
1
1
Vi :
1

ﬁ _____ R

V2

Pin 22 Signal

D32 /AVLINT + V Linearity : 0/8/15 £ N
/AV[IN1 - Others . Preset
/AVLIN2 +
/AVLIN2 -
(2) For V linearity 15/0, measure VN1 + /
VLINT - and VN2 + / VLIN2 --
(3) Calculate ;
"AVLINT + " =(VLINT + - V1) / V17100
“AVEINT =" =(VLINT - = V1) /V17100
“AVLIN2 + “ =(VLIN2 + —V2) /V2*100
"AVi N2 - " =(VLIN2 - = V2) /V2*100
(1) For V' S Correction : 8, measure Vq and V3
at Pin 22 according to a figure of NOTE :
Vertical S Correction D33.
Variable Range (2) For V S Correction : 15/0, measure Vg1 4 /
D33 /AVs1 4 V S Corr. : 0/8/15 Vg1 - and Vg2 4+ /Vgo —.
/4Vsq — Others  : Preset (3) Calculate ;
/4Vs2 4 "AVs1 4" =(Vg1 4 —V1)/V1*100
/4Vs2 - “AVs1 - " =(Vg1 - -V1)/V1*100
"4Vsp 4+ " =(Vs2 4 —V2) V2100
"AVsy _ " =(Vsp - —V)) /V2*100
(1) Connect Pin 25 to GND via a 200 resistor.
(2) For V-AGC : 0/1, measure VyagcL/
- x—\//*AGGCCEu"ent V-AGC : 0/1 ;/iVAGCH at Pin 25 according to a following
Others : Preset gure.
/lvaGcL (3) Calculate ;
“lvaGcL” =VvagcL/200
"IVAGCH" =VVAGCH /200
Vertical Guard Decreasing the Pin 23 voltage from 5V,
D35 |Voltage All : Preset measure the voltage at which Pin 20 output
AV e drops to blanking level, that is “Vyg".
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TEST CIRCUIT 2
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PACKAGE DIMENSIONS

SDIP56-P-600-1.78 Unit : mm
o)

56 29 )

i o e O O o B e O e O W e e B B e e W T o T T o

D,

SO S O G [ S N N [ N N N O A S B N O O o . AN

1 28

14.040.2
15.24

50.9MAX

50.4+0.2

Weight : 5.55g (Typ.)
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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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