ICs for TV

Panasonic

AN2526NFH

Automotive LCD TV signal processor IC

H Overview

The AN2526NFH is a video signal processing IC built-
in a 5-volt power-supply source driver for TFT color LCD
(normally white type), and it supports NTSC and PAL sys-
tems. The main circuitry of this IC includes video-signal
processing circuit, chrominance signal processing circuit,
interface circuit, synchronizing circuit and many color qual-
ity adjusting circuits. This IC converts the composite video
signal or separated Y/C signal or RGB signals into RGB
signals available for TFT color LCD.

W Features

e Supply voltage: 5 V/7.5V

e Built-in a 5-volt power-supply source driver for TFT
type LCD

e Low consumption power (typ. 260 mW)

® Supporting NTSC and PAL

® Supporting composite, component and color difference
signal input

® Video signal, analog RGB (2 systems)
One is for OSD (analog/digital).

® Each mode setting is possible with 3-line or I2C bus
control.

® Electronic volume (D/A converter) built in

¢ Contrast/Brightness/y correction circuit built in

® Horizontal and vertical display position adjustment are
possible by serial control.

e Difference from the AN2526FH
Compared to the AN2526FH, the sync. system gain is
increased in no signal input. This may cause the picture
on the screen to be swaying horizontally. So we cannot
recommend this IC to be used in the set with no-signal
input mode.

B Applications

® 4 inches to 7 inches middle size TFT LCD equipment
of normally white, of such as an in-car TV and an LCD
monitor for car navigation system.

Unit: mm
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QFP064-P-1010

Note) The package of this product will be changed
to lead-free type (QFP064-P-1010A). See the
new package dimensions section later of this
datasheet.
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Panasonic

AN2526NFH

B Application Circuit Examples

Composite signal input
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AN2526NFH

Panasonic

B Application Circuit Examples (continued)

2. Component signal input
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Panasonic

AN2526NFH

B Application Circuit Examples (continued)

3. Analog RGB signal input
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Panasonic AN2526NFH
B Pin Descriptions
Pin No. Description Pin No. Description
1 Veer (5.0V) 33 PWM output pin
2 Reference voltage pin 34 Power-on reset detection pin
3 R-ch. clamp detection pin 35 Vertical synchronizing signal input pin
4 G-ch. clamp detection pin 36 1H reverse signal input pin
5 B-ch. clamp detection pin 37 Clock-system GND (Vgs)
6 R-ch. decoder output pin 38 Clamp pulse input pin
7 G-ch. decoder output pin 39 DAC monitor pin
8 B-ch. decoder output pin 40 Clock-system power supply (3.0 V)
9 R-ch. analog signal input pin 41 GND 2
10 G-ch. analog signal input pin 42 Analog imposing control signal input pin
11 B-ch. analog signal input pin 43 AFC loop filter connecting pin
12 R-ch. analog/character signal input pin 44 VCO frequency adjustment pin
13 G-ch. analog/character signal input pin 45 Synchronizing signal input pin
14 B-ch. analog/character signal input pin 46 Serial/I?C bus switching pin
15 Black level indication control signal input pin 47 Serial data shift clock input pin
16 Character picking up pulse input pin 48 Serial data input pin
17 B-ch. output pin 49 Serial data write pulse input pin
18 B-ch. output DC feedback detection pin 50 ACC detection pin
19 G-ch. output pin 51 ACC input pin
20 Veer (7.5V) 52 Horizontal clock detection pin
21 Drive output reference potential input pin 53 Chrominance killer detection pin
22 GND 1 54 APC detection pin
23 G-ch. output DC feedback detection pin 55 VXO input pin
24 R-ch. output pin 56 VXO output pin
25 R-ch. output DC feedback detection pin 57 Y-system clamp detection pin
26 Common reverse signal output pin 58 Chrominance signal trap filter connection pin
27 Testing pulse input pin 59 GND 3
28 Testing clock input pin 60 Luminance signal input pin
29 Field identification signal output pin 61 R-Y output pin
30 Composite synchronizing signal output pin 62 B-Y output pin
31 Vertical synchronizing signal output pin 63 R-Y input pin
32 Horizontal synchronizing signal output pin 64 B-Y input pin
SDB00080OBEB 5



AN2526NFH Panasonic

B Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage Veer 5.5 v
Veez 8.5
Supply current Icc — mA
Power dissipation *? Pp 423 mW
Operating ambient temperature *! Topr —30 to +85 °C
Storage temperature *! Ty -55to +150 °C

Note) *1: Except for the operating ambient temperature and storage temperature, all ratings are for T, = 25°C.
*2: The power dissipation shown is the value in free air for T, = 85°C.

B Recommended Operating Range

Parameter Symbol Range Unit
Supply voltage Veei 471053 A%
VCCZ 7.0t0 8.0

B Electrical Characteristics at T, = 25°C

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

DC

Vci-system current consumption | Itgrarg — 29 — 43 mA

Ver-system current consumption | Itgrarn — 6.0 — 140 | mA

Pin 2 voltage Vv, — 1.8 — 2.2 v

Pin 40 voltage Vo — 2.7 — 33 v

Chrominance system

R-Y standard gain Gry SG3 (Y, =-17dB, Y,=0V[p-pl, | 9.5 — 14.5 dB
NTSC), ch.1 ="C0"

R-Y/G-Y relative gain Grygy | SG3 (Yy=-17dB, Y,=0V[p-p], | 80 | — | —4.0 dB
NTSC), ch.1 ="C0"

B-Y standard gain Ggpy SG3 (Y, =-17dB, Y;=0V[p-pl, | 9.5 — | 145 dB
NTSC), ch.1 ="C0"

B-Y/G-Y relative gain Gpygy | SG3 (Yy=-17dB, Y,=0V[p-p], | -20.5| — |-12.5| dB
NTSC), ch.1 ="C0"

High-level APC pull-in APy SGS5 (4.43 MHz + 520 Hz, PAL) 500 — 540 Hz

Low-level APC pull-in AP SG5 (4.43 MHz — 520 Hz, PAL) 540 | — | =500 Hz

ACC output characteristic 1 Gaccr | SG5(0dB, 6dB,NTSC),ch.1="80"| —-1.0 | — 1.0 dB

ACC output characteristic 2 Gaccr | SG5(0dB, 6dB,NTSC), ch.1="80"| -1.0 | — 1.0 dB

Chrominance killer characteristic 1 | Vg | SG5 (=30 dB, NTSC) 400 — —  mV[p-pl
ch.1 ="80", ch.2="80", ch.5="FF"

Chrominance killer characteristic 2 | Vipio | SG5 (=50 dB, NTSC) — — 600 |mV[p-pl
ch.1 ="80", ch.2="80", ch.5="FF"

6 SDB00080OBEB



Panasonic AN2526NFH

B Electrical Characteristics at T, = 25°C (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Y-system
Sharpness control characteristic Ggy SG1 (2 MHz, NTSC) 1.0 — — dB
ch.1="80", ch.9 = "80"/"FF"
Sharpness frequency characteristic 1 fsmi SG1 (100 kHz/2 MHz, NTSC) 3.5 — — dB
ch.1="80"
R-ch. contrast adjustment range 1 CTRg; | SG3 (NTSC), ch.1="EQ",ch2="40"| 1.5 — — dB

ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment
ch.15="CO0"/"FF"

G-ch. contrast adjustment range 1 CTRg; | SG3 (NTSC), ch.1="EQ",ch.2="40"| 1.5 — — dB
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment
ch.15="CO0"/"FF"

B-ch. contrast adjustment range 1 CTRg; | SG3 (NTSC), ch.1="EQ",ch2="40"| 1.5 — — dB
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment
ch.15="CO0"/"FF"

R-ch. contrast adjustment range 2 CTRg, | SG3 (NTSC), ch.1="EQ",ch2="40" — — | 5.2 dB
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment

ch.15 ="C0"/"80"

G-ch. contrast adjustment range 2 CTRg, | SG3 (NTSC), ch.1="EQ",ch.2="40"| — — | 5.2 dB
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment

ch.15 ="C0"/"80"

B-ch. contrast adjustment range 2 CTRg, | SG3 (NTSC), ch.1="EQ",ch2="40"| — — | 5.2 dB
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment

ch.15 ="C0"/"80"

R-ch. pedestal amplitude minimum | Vpgprmin| SG3 (NTSC), ch.1 ="E0",ch.2="40"| — — 2.0 | VIp-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "FF"
ch.15="C0"

G-ch. pedestal amplitude minimum | Vpgpgmin| SG3 (NTSC), ch.1 ="E0",ch.2="40"| — — 2.0 | VIp-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "FF"
ch.15="C0"

B-ch. pedestal amplitude minimum | Vpgppmin| SG3 (NTSC), ch.1 ="E0",ch.2="40"| — — 2.0 | VIp-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "FF"
ch.15="C0"

SDB00080OBEB 7



AN2526NFH

Panasonic

B Electrical Characteristics at T, = 25°C (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit

Y-system (continued)

R-ch. pedestal amplitude maximum | Vpgprmax| SG3 (NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — | Vip-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "00"
ch.15="C0"

G-ch. pedestal amplitude maximum |Vpgpgmax| SG3 (NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — | Vip-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "00"
ch.15="C0"

B-ch. pedestal amplitude maximum | Vpgppmax| SG3 (NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — | Vip-pl
ch.5="80", ch.12/13/14 = "FF"
ch.8/10/11 adjustment, ch.8 = "00"
ch.15="C0"

G-ch. output DC voltage Vepe | SG3 (NTSC), ch.1="EQ",ch.2="40"| 2.2 — 2.5 | VIp-pl
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11 adjustment, ch.15 = "C0"

R-ch. gamma characteristic 1 Ggamri | SG3 (NTSC), ch.1="E0Q",ch.2="40"| -85 | — | 3.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

G-ch. gamma characteristic 1 Ggamai | SG3 (NTSC), ch.1="E0",ch.2="40"| -85 | — | 3.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

B-ch. gamma characteristic 1 Ggampi | SG3 (NTSC), ch.1="EQ",ch.2="40"| -85 | — | =3.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

R-ch. gamma characteristic 2 Ggamra | SG3 (NTSC), ch.1="E(Q",ch4="40"| -8.2 | — — dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment
ch.13 ="80"/"FF"

G-ch. gamma characteristic 2 Ggama2 | SG3 (NTSC), ch.1="E0",ch4="40"| -8.2 | — — dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment
ch.13 ="80"/"FF"

B-ch. gamma characteristic 2 Ggamp2 | SG3 (NTSC), ch.1="E(Q",ch4="40"| -8.2 | — — dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment
ch.13 ="80"/"FF"

R-ch. gamma characteristic 3 Ggamrs | SG3 (NTSC), ch.1="E(Q",ch.2="40"| -3.5 | — 0.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment
ch.13 ="80"/"60"

8 SDB00080OBEB



Panasonic AN2526NFH

B Electrical Characteristics at T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max‘ Unit

Y-system (continued)

G-ch. gamma characteristic 3 Ggamas | SG3 (NTSC), ch.1="E0",ch.2="40"| -3.5 | — 0.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.13 ="80"/"60"

B-ch. gamma characteristic 3 Ggamps | SG3 (NTSC), ch.1="E(Q",ch.2="40"| -3.5 | — 0.5 dB
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.13 ="80"/"60"

R-ch. white limiter low-level VwrrL | SG3 (NTSC), ch.1="E0",ch.2="40"| — — 3.0 | VIp-pl
ch.5="80", ch.12="00", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 ="FF"

G-ch. white limiter low-level Vwrar, | SG3 (NTSC), ch.1="EQ",ch.2="40"| — — 3.0 | VIp-pl
ch.5="80", ch.12="00", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 = "FF"

B-ch. white limiter low-level VwreL | SG3 (NTSC), ch.1="E0",ch.2="40"| — — 3.0 | VIp-pl
ch.5="80", ch.12="00", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 ="FF"

R-ch. white limiter high-level Vwrra | SG3 (NTSC), ch.1="E0",ch.2="40"| 3.2 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 ="FF"

G-ch. white limiter high-level Vwrgh | SG3 (NTSC), ch.1 ="E0",ch.2="40"| 3.2 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 ="FF"

B-ch. white limiter high-level Vwren | SG3 (NTSC), ch.1="E0",ch.2="40"| 3.2 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment

ch.15 ="FF"

R-ch. black limiter low-level Vgrrr | SG3 (NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — v
ch.5="80",ch.7="80", ch.12="FF"
ch.14="40", ch.8/10/11/15 adjustment
ch.8="00"

G-ch. black limiter low-level VeraL | SG3 (NTSC), ch.1="E0",ch2="40"| 3.0 — — v
ch.5="80",ch.7="80", ch.12="FF"
ch.14="40", ch.8/10/11/15 adjustment
ch.8="00"

SDB00080OBEB 9



AN2526NFH

Panasonic

B Electrical Characteristics at T, = 25°C (continued)

Parameter

‘ Symbol ‘

Conditions

Mi

5

‘ Typ ‘ Max‘ Unit

Y-system (continued)

B-ch.

black limiter low-level

VBRBL

SG3 (NTSC), ch.1 ="EQ", ch.2 ="40"
ch.5="80",ch.7="80", ch.12="FF"
ch.14="40", ch.8/10/11/15 adjustment
ch.8="00"

3.0

v

R-ch.

black limiter high-level

VBRRH

SG3 (NTSC), ch.1 ="EQ", ch.2 ="40"
ch.5="80", ch.12 ="FF"
ch.8/10/11/15 adjustment, ch.7 ="FF"
ch.8="00", ch.14 ="40"

G-ch.

black limiter high-level

VBRGH

SG3 (NTSC), ch.1 ="EQ", ch.2 ="40"
ch.5="80", ch.12 ="FF"
ch.8/10/11/15 adjustment, ch.7 ="FF"
ch.8="00", ch.14 ="40"

B-ch.

black limiter high-level

VBRBH

SG3 (NTSC), ch.1 ="EQ", ch.2 ="40"
ch.5="80", ch.12 ="FF"
ch.8/10/11/15 adjustment, ch.7 ="FF"
ch.8="00", ch.14 ="40"

R-ch.

Y threshold 1

VtYSR]

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
chs5= "80”, ch.12= ”FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin16 =1V

0.8

Vip-p]

G-ch.

Y threshold 1

VtYSGl

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5= "80”, ch.12= ”FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin16 =1V

0.8

Vip-pl]

B-ch.

Y threshold 1

VtYSB 1

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5="80",ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin16 =1V

0.8

Vip-pl]

R-ch

. Yg threshold 2

VtYSRZ

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5="80",ch.12="FF", ch.14 ="40"
¢ch.8/10/11/15 adjustment, pin 16 =22V

Vip-p]

G-ch

. Yg threshold 2

VtYSG2

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5="80",ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 16=2.2V

Vip-pl]

B-ch

. Y threshold 2

VtYSBZ

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
chs5= "80”, ch.12= ”FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 16=2.2V

Vip-p]

R-ch.

black level

CHRgg

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch5= ngon, ch.12= ”FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 16=SG7

-0.6

G-ch.

black level

CHRgp

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5 = ngon, ch.12= ”FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 16=SG7

-0.6

B-ch.

black level

CHRyp

SG2 (NTSC), ch.1 ="E0", ch.2 ="40"
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 16=SG7

-0.6

10
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Panasonic AN2526NFH

B Electrical Characteristics at T, = 25°C (continued)

Parameter ‘Symbol‘ Conditions ‘ Min ‘ Typ ‘ Max‘ Unit

Y-system (continued)

R-ch. black level width WCHRgg | SG2 (NTSC), ch.1 ="E0",ch.2="40"| 2.25 | — | 3.75 us
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 16=SG7

G-ch. black level width WCHRgg| SG2 (NTSC), ch.1="E0",ch2="40"| 2.25 | — | 3.75 us
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 16=SG7

B-ch. black level width WCHRgg | SG2 (NTSC), ch.1="E0",ch.2="40"| 2.25 | — | 3.75 us
ch.5="80",ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 16=SG7

R-ch. CHR threshold 1 Vienri | SG2 (NTSC), ch.1="E0",ch2="40"| 1.5 | — | — |V[p-pl
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 12 =1V

G-ch. CHR threshold 1 Vicugt | SG2 (NTSC), ch.1="E0",ch2="40"| 1.5 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin13=1V

B-ch. CHR threshold 1 Vicupi | SG2 NTSC), ch.1 ="E0",ch.2="40"| 1.5 — — | VIp-pl
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin14=1V

R-ch. CHR threshold 2 Vicurz | SG2 NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — | VIp-pl
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 12=22V

G-ch. CHR threshold 2 Vicugz | SG2 (NTSC), ch.1="E0",ch.2="40"| 3.0 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 13=22V

B-ch. CHR threshold 2 Vicupz | SG2 (NTSC), ch.1 ="E0",ch.2="40"| 3.0 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 14=22V

R-ch. white level CHRRw | SG2 (NTSC), ch.1 ="EQ",ch.2="40"| 2.0 — — | Vip-pl
ch.5="80",ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 12=SG7

G-ch. white level CHRGw | SG2 (NTSC), ch.1 ="E0Q",ch.2="40"| 2.0 — — | VIp-pl
ch.5="80", ch.12="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 13=SG7

B-ch. white level CHRgw | SG2 (NTSC), ch.1="E0",ch2="40"| 2.0 — — | VIp-pl
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 14 =SG7

R-ch. white level width WCHRRy| SG2 (NTSC), ch.1="EQ",ch.2="40"| 2.25 | — | 3.75 us
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 12=SG7

G-ch. white level width WCHRgw| SG2 (NTSC), ch.1="E0",ch2="40"| 2.25 | — | 3.75 us
ch.5="80", ch.12="FF", ch.14 ="40"
ch.8/10/11/15 adjustment, pin 13=SG7

SDB00080OBEB 11



AN2526NFH

Panasonic

B Electrical Characteristics at T, = 25°C (continued)

Parameter ‘ Symbol ‘ Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Y-system (continued)
B-ch. white level width WCHRgy| SG2 (NTSC), ch.1="EQ0",ch2="40"| 2.25 | — | 3.75 us
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, pin 14 =SG7
R-ch. RGB2 relative amplitude Vrgear | SG2 (NTSC), ch.1 ="A0" -045| — | 045 | Vip-p]
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, ch.3 ="40"
ch.6="40", pin42=2.2V
B-ch. RGB2 relative amplitude Vrgeae | SG2 (NTSC), ch.1 ="A0" -045| — | 045 | Vip-p]
ch.5="80", ch.12 ="FF", ch.14 = "40"
ch.8/10/11/15 adjustment, ch.3 ="40"
ch.6="40", pin42=2.2V
Synchronizing system
Horizontal sync. pulse low-level VupL — — — 0.4 v
Horizontal sync. pulse amplitude Vup — 4.0 — — | Vip-pl
Horizontal sync. pulse width thp — 486 | — | 6.86 us
Vertical sync. pulse low-level VvbL — — — 0.4 \"
Vertical sync. pulse amplitude Vvp — 4.0 — — | Vip-pl
Horizontal sync. separation pulse Vussu | SG2 (NTSC) 4.0 — — \"
high-level
Horizontal sync. separation pulse Vuss | SG2 (NTSC) 4.0 — — | Vip-pl
amplitude
Horizontal sync. separation pulse thss SG2 (NTSC) 3.8 — 5.8 us
width
Horizontal sync. pulse free-run fup 15434, — ]16.034| kHz
frequency
B Terminal Equivalent Circuits
Pin No. Equivalent circuit Description Voltage - Waveform
1 — VCCI: —
5.0 V-system power supply pin
Supply current 40 mA typ.
2 Pin 1 VREF: —
in .
60 Q Veer Reference voltage output pin
2.0V typ.
1 kQ
26 kQ
200 Q ]300 Pndy
12 SDB00080OBEB



Panasonic

AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
3 Pin 1 R-ch. det.: —
1kQ Veci R-ch. clamping capacitor
coupling pin
Pin 22
GND
4 Pin 1 G-ch. det.: —
1kQ Vet G-ch. clamping capacitor
coupling pin
Pin 22
GND
5 Pin 1 B-ch. det.: —
1kQ Veei B-ch. clamping capacitor
coupling pin
Pin 22
GND
6 Pin 1 Dec.R-out:
Vet Output pin of R signal de-
modulated from video signal
150 Q | | | | | | | |
150 Q
Pin 22
GND
SDB00080OBEB 13



AN2526NFH

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
7 Sin 1 Dec.G-out:
cel Output pin of G signal de-
modulated from video signal
150 Q J |_
150 Q
Pin 22
GND
8 Pin 1 Dec.B-out:
Veer Output pin of B signal de-
modulated from video signal
9 Pin 1 R-in 1: Analog R signal
Vel Analog R signal input
0.7 V[p-p]
typ.
3 5kQ
BGP ——]
Ll Pin 2 Pin 22
VREF GND
10 Pin 1 G-in 1: Analog G signal
Veei Analog G signal input
0.7 VIp-p]
typ.
. 5kQ
BGP ——]
Ll Pin 2 Pin 22
VREF GND
14 SDB00080OBEB



Panasonic

AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
11 Pin 1 B-in 1: Analog B signal
Vel Analog B signal input
0.7 Vip-pl]
[yp
: 5kQ
BGP ——| |
L' Pin 2 Pin 22
VREF GND
12 Pin 1 R-in 2: Analog OSD
Veel Character insertion signal in-
put for R-ch., supporting ana- 0.7 VIp-p]
log and digital OSD. P
Digital OSD
@_ 5kQ Veer
BG[|——| | _| I-I I— GND
Pin 2 Pin 22
VREF GND
13 Pin 1 G-in 2: Analog OSD
Veei Character insertion signal in-
put for G-ch., supporting 0.7 Vip-p]
analog and digital OSD. yp.
Digital OSD
5kQ
@— | | | |VCC|
BGP ——|
Ll I GND
Pin 2 Pin 22
VREF GND
14 Pin 1 B-in 2: Analog OSD
Veei Character insertion signal in-
put for B-ch., supporting ana- 0.7 V[p-p]
typ.
log and digital OSD. P
Digital OSD
. 5kQ | | | |Vcc1
BG[|——| | GND
Pin 2 Pin 22
VREF GND
SDB00080OBEB 15



AN2526NFH

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
15 5kQ BLAK:
@ - {>° Black level indication con- Veer
trol signal input pin
49.3 kQ —— GND
Vss
16 5kQ Ys:
@ - {>° Character picking up signal Veer
input
49.3 kQ
—— GND
Vss
17 100 kQ . B-out:
— Pin 18 Pin 20 B signal output pin
w0 Q) e
[]26 kQ
2kQ
Pin 22
GND
18 100kQ Pin 20 B-ch.AVE det.: —
+—Pin 17 Veer B-ch. output DC feedback
2kQ detection pin
9 =
8 ke Pin 22
GND
19 100 kQ . G-out:
— Pin 18 Pin 20 G signal output pin
\%
w0 Q) e ‘|
[]26 kQ
2kQ
Pin 22
GND
20 — Veea: -
7.5 V system power supply
Supply current 12 mA typ.
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AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
21 ) AVE: —
Pin 20 R,G,B output DC reference
Ve
voltage pin
Pin 22
GND
22 — GND 2: —
Drive circuit system GND
Pin 17 Veer G-ch. output DC feedback
2 kQ detection pin
kQ
8 Pin 22
GND
24 100 kQ R-out:
3 Pin 18 . R siconal i
Pin 20 signal output pin
\%
000 Q) ce
[]26 kQ
2kQ
Pin 22
GND
25 ) R-ch.AVE det.: —
100 k€ Pin 17 }:}Iéczg R-ch. output DC feedback
2kQ detection pin
Q Pin 22
GND
SDB00080OBEB 17



AN2526NFH

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
26 Common out:
Pin 19 :
0] 1
Ve pposed voltage output pin
for common.
Output impedance; Approx. 1 ch.3
150 Q | Ich.S |
Pin 22
GND
27 Pin 40 Test mode: High or Low
Vop Logic test mode start signal
10 kQ input pin; "Open" or "GND"
@ - |/>C normally
39.8 kQ
Pin 37
Vss
28 Pin 40 Test CLK: High or Low
Vop Logic test pulse input pin;
5kQ "Open" or "GND" normally
@—o L
44.8 kQ
Pin 37
Vss
29 Pin 1 Field: Output waveform
L Veel Field identifying signal out-
|_ put pin Veer
|: I_Pin 40
I: VDD — O V
o< o< o< Field
r_ Pin 37
Vss
30 Pin 1 HSS: Output waveform
Vecei Composite synchronizing

signal output pin

Veel

ov

18
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AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
31 Pin 1 VD: Output waveform
L Vel Vertical synchronizing sig-

l_ nal output pin Veel
|: Pin 40
|: Vbp oV
GGG
r_ Pin 37
Vss
32 Pin 1 HD: Output waveform
L Vecei Horizontal synchronizing
l_ signal output pin
C Vel
Pin 40
Vbp
C ov
GGG
r_ Pin 37
Vss
33 Pin1 PWM: Output waveform
|_ Veer PWM signal output pin
Vee
Pin 40
Vpp
ov
oo
Pin 37
Vss
34 } RST: —
5kQ {)/lélcll Capacitor coupling pin for
100 kQ power-on reset
500 Q
%
50 kQ
O
Pin 37
Vss
35 Pin 40 VDB in: High or Low
Vop Vertical synchronizing pulse
10 KQ N input pin
@—0 Lo
45.2kQ
Pin 37
Vss
SDB00080OBEB 19



AN2526NFH

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
36 Pin 40 Ext. pol.: High or Low
Vbp 1H reverse signal input pin
5kQ
I I\
Go—o Lo
50.2 kQ
Pin 37
Vss
37 Vgs: MOS system GND —
38 Pin 40 Clamp in: High or Low
Vbp Clamp pulse input pin
5kQ Valid only in the external
@ - '_Do— clamp mode.
50.2 kQ Positive polarity input.
Pin 37
Vss
39 DAC mon.: DC
DAC DC voltage output pin
40 VDD: —
Capacitor connection pin for
MOS part power supply.
3.0V typ.
41 GND 3: Pulse system GND —
42 ____Pin40 PRGB: High or Low
Vop Analog OSD signal input
5kQ Mode start-up signal input pin
@—o [ > donlyi
| Valid only in the analog OSD
53.8kQ mode
Pin 37 High = analog OSD start up
Vss
20 SDB00080OBEB



Panasonic

AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
43 Pin 1 AFC det.:
2kQ Vecei AFC filter connection pin
* Input impedance; 100 kQ or
more
1kQ
1H
1kQ
2kQ Pin 59
GND
44 Pin 1 H fo: —
VCO oscillation frequency
adjusting resistor connection
pin
45 Pin 1 HSS in: Input signal example:
Veei H-sync. input pin Video signal
Separates a sync. signal from
luminance signal (video sig-
Pin 2 |
VREF nal)
[120 k€2 Pin 59
GND
46 Pin 40 Bus-ch: High or Low
Vop Switching pin for 3-line se-
4kQ N rial control/IC bus control
Go—o > High = I2C bus
50 kQ Open or Low = 3-line serial
Pin 37 control
Vss
47 Pin 40 DAC:
Vop Serial clock input pin
4kQ
I '\
@—o >
50 kQ
Pin 37
Vss
SDB00080OBEB 21
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Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
48 DAT:
Pin 40 Serial data input pin
[]50Q Vbp
500 Q
4 kQ
ACK
Pin 37 | Pin 59
ss  GND
49 Pin 48 LEN: High or Low
Vop Load pulse input pin, also
4kQ N works as the slave address
@ - > conversion pin in the I?°C
50 kQ mode.
Pin 41 High = "88"
Vss Low ="8A"
50 ACC det.: —
ACC capacitor connecting
pin, adjusting the amplitude
of a burst signal automati-
cally
[1ke Pin 59
GND
51 Pin 1 Cin: Input signal example:
Ve Chrominance signal input pin Video signal
Input chrominance signal
50 kQ (video signal)
‘ Pin 59
GND
52 Pin 1 L.det.: —
Ve Capacitor coupling pin for
the horizontal unlock detect-
ing circuit
Pin 59
GND
22 SDB00080BEB
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AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
53 . Pin 1 Kill det.: —
J] Ve Killer capacitor coupling pin.
72kQ To prevent degradation of
image in a small amplitude
@t 1.5 kQ |/l_ I of a burst signal, this pin stops
a chroma signal and the mode
I\\-I< changes to black and white
8‘ mode.
90 kQ Pin 59
GND
54 Pin 1 APC det.: —
Vet kO APC capacitor coupling pin.
TkQ| 1kQ H] 41 kQ | Matching the phase of a crys-
\| tal oscillation to that of burst
/ signal.
Q) >|— 5kQ
50 kQL]]
\ﬂ 5kQ
100 kQ 12 kQ[1 kQ |50 kQ 45 kQ
2kQ
Pin 59
GND
55 o Pin 1 VXOI: NTSC 3.58 MHz
26 kQ Veel Crystal oscillator connecting | PAL 4.43 MHz
pin
The pair with pin 56
6 kQ
@ i 400 Q
5kQ
15 pF = 26 kQ b opin 5o
GND
56 Pin 1 VXOO0: NTSC 3.58 MHz
Crystal oscillator connecting | PAL 4.43 MHz
pin.

' \Y%
[1500 Q éi cel
1500 Q gl Pin 59

GND

The pair with pin 55
Output impedance;
Approximately 100 Q

SDB00080OBEB

23



AN2526NFH

Panasonic

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
57 Pin 1 Y-det.: —
1 kQ 1 kQ Vel Capacitor coupling pin for
luminance signal clamping
2kQ
[ Pin 59
GND
58 ‘ Pin 1 Trap: —
Veer Trap connecting pin
Trapping a chrominance sig-
2kQ 50 Q O nal by connecting external in-
3 ’ 60 .
ductor and capacitor. Not
1 kQ '/I . P .
2kQ necessary in case that an in-
— put signal is a component.
2kQ
l l Pin 59
GND
59 — GND 3: —
GND for chrominance and lu-
minance signal process blocks
60 . Pin 1 Y-in: Input signal example:
20 kQ Vel Luminance signal input pin Video signal
Input luminance signal
(video signal)
61 Pin 1 R-Y out: R-Y signal
(11 kQ ‘ Veer R-Y signal output pin, demo-
dulated from a video signal
ke %3 Pin 59
GND
24 SDB00080OBEB
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AN2526NFH

B Terminal Equivalent Circuits (continued)

Pin No. Equivalent circuit Description Voltage - Waveform
62 Pin1 B-Y out: B-Y signal
(11 kQ ‘ Veer B-Y signal output pin, de-
modulated from a video sig-
nal
[J1kQ g? Pin 59
GND
63 Pin1 | R-Yin: R-Y signal
5kQ 3kQ Veer | RY signal input pin in a color
difference mode and in stan-
dard PAL.
17.5 kQ
[I5kQ []5 kQ Pin 59
GND
64 Pin1 | B-Yim B-Y signal
Veer | B-Y signal input pin in a color
difference mode and in stan-
dard PAL.
17.5kQ
IjS kQ IjS KQ pin 59

B Usage Notes

e Evaluated throughly on the application of this device in PAL.

¢ If the duty of PWM output is set to other than 0% or 100%, the jitter of the HD output increases. So, confirm the
horizontal jitter amount by all means on the screen of the application product in which the PWM function is used.

SDB00080OBEB
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AN2526NFH Panasonic

W Technical Data
1. Serial interface description
1) Serial data control
In addition to its serial control by the conventional 3-line method, the AN2526NFH can be controlled by the
I2C bus. The communication method is selected by the voltage to be applied to pin 46.
3-line control mode: pin 46 = low (connect to GND)
12C Bus mode: pin 46 = high (pin 41: connect to Vpp )
It is recommended that the serial data is transferred during a vertical blanking period.

2) 3-line control mode
A serial data is of 3-line system transmitting three kinds of signals of data, shift clock and load pulse
independently. The data communicated is made up by 12 bits in total of address (4 bits) and data (8 bits). The
DAC is composed of four blocks of serial-parallel conversion, address decoder, data latch and ladder resistors,
enabling to control 16 channels in total. Further, the mode setting such as the input signal switching is done by a
serial data to reduce the pin count.

(1) Serial data format
D11 | D10 | D9 | D8 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
Address block Data block

(2) Serial data input timing chart

Pin 48 X DI X DIOX X D2 X DI X DO X
S-data

Pin 47
scLk  ____* L3 L -

Pin 49
o A

Timing chart expanded diagram

tckH
Pin 47 L/
SCLK P :
3 o aE !
! 1 ! 1 tpe !
Pin 48 >< ! >< ! BELY
S-data ! 1 ! : ; ‘

tLpH

. ! >

" tbcu i femp ' 1 1
Pin 49 | CHL ‘I
LD ‘ 3 :

26 SDB00080OBEB



Panasonic AN2526NFH

B Technical Data (continued)

1. Serial interface description (continued)
2) 3-line control mode (continued)

(2) Serial data input timing chart (continued)
Parameter Symbol Min | Max | Unit

Clock low-level pulse width tekr 500 — ns
Clock high-level pulse width tekH 500 — ns
Clock rise time ter — 20 ns
Clock fall time ter — 20 ns
Data setup time tbcH 30 — ns
Data hold time tcup 60 — ns
Load setup time tcHL 200 — ns
Load hold time tipe 100 — ns
Load high-level pulse width tpH 500 — ns

(3) Mode setting channel bits table

D11 | D10 | D9 | D8 |Selection-ch. EVR control function Number of bits
0 0 0 0 0 Vertical sync. signal output position 3
1 0 0 0 1 Horizontal sync. signal output position 5
0 1 0 0 2 PWM duty 6
1 1 0 0 3 Common pulse amplitude 7
0 0 1 0 4 Y-gain 8
1 0 1 0 5 Color gain 7
0 1 1 0 6 Hue 7
1 1 1 0 7 Black-limiter level 8
0 0 0 1 8 Brightness 8
1 0 0 1 9 Y-aperture gain 8
0 1 0 1 10 R-ch. sub-brightness 8
1 1 0 1 11 B-ch. sub-brightness 8
0 0 1 1 12 White peak limiter level 8
1 0 1 1 13 Gamma-1 Knee level 8
0 1 1 1 14 Gamma-2 Knee level 8
1 1 1 1 15 RGB contrast 7

The mode setting of the each channel that the data bits number is less than 8 is made by using the data of the data block.

The contents of each mode setting are shown next.

SDB00080OBEB
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AN2526NFH Panasonic

B Technical Data (continued)
1. Serial interface description (continued)
2) 3-line control mode (continued)
(3) Mode setting channel bits table (continued)
e ch.0: Vertical sync. output position adjustment

D11 | D10 | D9 D8 D7 D6 D5 D4 to D3 D2 D1 DO
EXCHF | FIXHD | BOSC | Hor. PLL start position adjustment

— — 0 Automatic switching

— — 1 263H/313H fixed (NTSC/PAL)
0 0 0 0 — 0 HD/VD output timing is serially variable

— 1 HD/VD output timing fixed

0 Odd number field: Advanced phase

1 Even number field: Advanced phase

<Vertical sync. output timing adjusting range>

Composite sync.
signal odd number

field

T |

Pin 35 input

Pin 31 output
odd number field
FIXHD ="0"

8H

2H to 9H(DO to D2)

Pin 31 output RN 3H

odd number field
FIXHD ="1"

. )

Composite sync. (6

signal even number | | | | | | | | | | | | | |

field ) ! ! . . . . -

Pin 31 output Lo 5 : 5 : 5 : :

EXCHF="1" — T ; : ! 8H 5

FIXHD ="0" P : 1.5H to 8.5H(DO to D2) ' :

Pin 31 output —E—: 5 : : : 5 :

EXCHF ="1" ; 3t 5 , ,

FIXHD ="1" : ' : 5 5

Pin 31 output i i i ' SH '

EXCHF = "0" : : : " i

FIXHD = "0" i :2.5H to 9.5H (DO to D?)
: : The above timing chart indicates (D2,D1,D0) = "101".
5 5 For (D2,D1,D0) ="000", the pin 31 output width is 9H.

Pin 31 output 3H

EXCHF ="0"

FIXHD ="1"

The pin 31 timing is synchronous with the pin 35 input timing.
The above timing chart is just for reference.
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Panasonic AN2526NFH

B Technical Data (continued)
1. Serial interface description (continued)
2) 3-line control mode (continued)
(3) Mode setting channel bits table (continued)
e ch.0: (continued)
<Horizontal PLL start position adjustment range>

0-line 1 2 3
Composite sync.
signal odd number | | | | | | | | | | |
field

Pin 35 input

The above timing chart indicates (D4,D3) = "01".
PLL stop line number: 254-line (NTSC)
302-line (PAL)

6H to 9H (D3 to D4)
Odd number field Horizontal PLL off Horizontal PLL on
)]

Composite sync. (C
signal even number | | | | | ‘ | | | |
field : ] .

; 5.5H to 8.5H (D3 to D4) | :
EXCHF ="1" ' Horizontal PLL off ' Horizontal PLL on

: 6.5H to 9.5H (D3 to D4)
EXCHF ="0" 5 Horizontal PLL off Horizontal PLL on

e ch.1: Horizontal sync. output position adjustment

D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
V Mode YUV RGB
— — 0 Video signal input display mode
— — 1 Analog RGB input display mode
1 0 0 0 — 0 Chrominance signal input mode

— 1 Color-difference signal input mode
0 PAL
1 NTSC

Composite sync.
signal input
(video signal)

——=— Sync. signal separation delay time (Approximately 1 Ls)

Pin 30 5

Composite sync. signal output o 26, '
! 1 1

Pin 32 5 5

Horizontal sync. signal output ' '

(D4,D3,D2,D1,D0) = (00000) b - R
P 3ify, ¢ 326y :

Pin 32 — :

Horizontal sync. signal output b If, = ST 417 F (NTSC/PAL) :

(D4,D3,D2,D1,D0) = (11111) ! Delay time f - Horizontal Sh e, frequenc

—=7= (Approximately 400 ns) "h° yne. ireq Y

Pin 32 1 1sf

Horizontal sync. signal output y

ch.0 (D6)="1"
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AN2526NFH Panasonic

B Technical Data (continued)
1. Serial interface description (continued)
2) 3-line control mode (continued)
(3) Mode setting channel bits table (continued)
e ch.1: Horizontal sync. output position adjustment (continued)
The delay time of pin 30 output to video signal is likely to vary according to an external constant connected

to pin 45. For an external constant, the characteristics in weak electric field must be evaluated adequately.
Though the horizontal sync. signal output adjustment range is designed by referring to the center of pin 30
output pulse, there would be some error according to VCO free-run frequency.

e ch.2: PWM duty adjustment

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
P mode |YC mode

— 0 Composite input mode

0 1 0 0 — 1 Component input mode
0 Standard PAL mode
1 Quasi  PAL/NTSC mode

0to 58H

fy .
55 (NTSC/PAL)

Note that adjustment characteristics come to discontinuation around max. duty.
(D5,D4,D3,D2,D1,D0) = (000000): t,, = 1H

=(000001): t,, =3H

=(000010): t,, = 4H

=(110110): t,, = 56H

=(110111): t,, = 56H

=(111000): t,, = OH

=(111001): t,, = 58H

e ch.3: Common pulse amplitude adjustment

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
OSD

1 1 0 0 0 Analog OSD signal input mode

1 Digital OSD signal input mode

e ch.5: Color gain adjustment

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
HTS
1 0 1 0 0 1H reverse inhibit mode
1 1H reverse mode

e ch.6: Hue adjustment

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
cpP
0 1 1 0 0 External clamp pulse input mode
1 Internal clamp (pedestal) mode
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Panasonic AN2526NFH

B Technical Data (continued)
1. Serial interface description (continued)
2) 3-line control mode (continued)
(3) Mode setting channel bits table (continued)
e ch.9: Y-aperture gain adjustment

D11 | D10 | D9 D8 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
1 0 0 1 00h, O1h: Test mode

e ch.15: RGB contrast adjustment

D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
POL mode
1 1 1 1 0 Internal POL 1H reverse mode
1 External POL 1H reverse mode

3) I2C bus control mode

A serial data is capable of transferring 9-bit unit of 8-bit transfer data and 1-bit answering data using two kinds
of signal lines of data and shift clock.

When a slave address after setting a start condition matches the address on the IC side, you can receive the data
to be transmitted from then. Once the stop condition is set up, the next transmitting data will be ignored until the
start condition is set up.

There are two kinds of transfer mode: an auto-increment mode which does not transmit subaddress, and data
upgrade mode which transmits subaddress + data by 2 bytes.

The typical models of communication sequence are shown below:

(1) Start condition
When the S-data changes from high level to low level at SCLK = high level, a data receiving mode becomes
available.

(2) Slave address transfer
The slave address of the AN2526NFH is 88h at pin 49 = high level and 8Ah at pin 49 = low level.

e | [ R

Pin 47
SCLK
Subaddress transfer

Acknowledge bit

Start condition

(3) Subaddress transfer
When a data transfer mode bit is 0, all the serial data columns transferred until a stop condition is set is
regarded as the data block.

Pin 48 i /D7XD6XD5XD4XD3XD2XD1XDO|:~'
S-data 0 \ 2

8 9 1 2 3 4 5 6 7 8 9 1 2
Pin 47
SCLK
Slave address transfer T Data transfer
Data transfer mode bit Acknowledge bit

"1": Data update mode
"0": Auto increment mode
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AN2526NFH Panasonic

B Technical Data (continued)
1. Serial interface description (continued)
3) I2C bus control mode (continued)
(4) Data transfer

Pin 48 i /D7XD6XD5XD4XD3XD2XD1XDO|,‘-' /
S-data B \ a \
8§ 9 1 2 3 4 5 6 7 8§ 9 1 2
Pin 47
Acknowledge bit T

At auto increment mode: Data transfer
At data update mode: Subaddress transfer

(5) Stop condition
When S-data changes from low level to high level at SCLK = high level, data reception is halted.

(6) Pulse timing
Timing chart expanded diagram

Pin 48 i i i
S-data 3 3 3 .

1, BUF i ‘ ‘
‘ tHDDAT
D fow L b :
i - e e ‘
G A —
Pin 47 A N (A Y S VR -
SCLK A A Y A T b
J T SN S SR
(HDSTA Lo [
v tHIGH tet
SUDAT
Parameter Symbol Min | Typ | Max | Unit
SCLK clock frequency tscL 0 — | 400 | kHz
Bus free-time for stop condition and start condition tgUF 1.3 — — us
Hold time start condition tHDSTA 0.6 — — us
SCLK clock low-state hold time tLow 1.3 — — us
SCLK clock high-state hold time tHIGH 0.6 — — us
Data hold time tHDDAT 0 — — us
Data setup time tSUDAT 100 — — ns
S-data and SCLK signal rise time t, — — 300 ns
S-data and SCLK signal fall time ty — — 300 ns
Stop condition setup time tsusTO 0.6 — — us
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Panasonic AN2526NFH
B Technical Data (continued)
1. Serial interface description (continued)
3) I2C bus control mode (continued)
(6) Pulse timing (continued)
D7 | D6toD4| D3 | D2 | D1 | DO Sci'aerfzgr EVR control function '\::;rgﬁ:r
0 0 0 0 0 Vertical sync. signal output position 3
0 0 0 1 1 Horizontal sync. signal output position 5
0 0 1 0 2 PWM duty 6
0 0 1 1 3 Common pulse amplitude 7
0 1 0 0 4 Y-gain 8
0 1 0 1 5 Color gain 7
0 1 1 0 6 Hue 7
Mode | Don't Care | 0 1 1 1 7 Black-limiter level 8
1 0 0 0 8 Brightness 8
1 0 0 1 9 Y-aperture gain 8
1 0 1 0 10 R-ch. sub-brightness 8
1 0 1 1 11 B-ch. sub-brightness 8
1 1 0 0 12 White peak limiter 8
1 1 0 1 13 Gamma-1 Knee level 8
1 1 1 0 14 Gamma-2 Knee level 8
1 1 1 1 15 RGB contrast 7
The mode setting of the each channel that the data bits number is less than 8 is made by using the data of the data block.
The content of each mode setting is same as three-wire control mode
2. Recommended Operating Conditions
Parameter Symbol Range Min | Typ | Max | Unit
Composite video input signal YNy Sync. chip - white 0.9 1.0 1.1 | V[p-pl
Y-input signal voltage Yy | Pedestal - white 0.6 0.7 0.8 | Vip-pl
C-input signal voltage Cin Burst signal amplitude 200 | 300 | 400 |mV[p-p]
MOS input signal low-level voltage | Vyosr. 0 — 0.8 v
MOS input signal high-level voltage | Vyiosu 2.3 — *1 A%
Synchronizing signal input Hgyne | Pedestal - sync. chip 0.2 0.3 0.4 | V[p-pl
Serial data transfer frequency fsp — — 1.0 MHz
Analog RGB input signal RGByy | Pedestal - white 0.6 0.7 0.8 | Vip-pl

Note) *1: Set it lower than V¢ (Pin 1 voltage).
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B Technical Data (continued)
3. Power dissipation of package QFP064-P-1010
PD - Ta

1.600
1.576

1.400 Mounted on standard board |
. \ (glass epoxy: 75 x 75 X t0.8 mm?)

Ry = 79.3°C/W

1.200 \\
1.000 \

0500 \
NN

0.600 \\
Independent IC \
0.400 |—— without a heat sink

N\
R = 153.5°C/W \\\
N

Power dissipation P, (W)

A

0.200

0.000
0 25 50 75 100 125 150

Ambient temperature T, (°C)

B Application Notes

Shown below is the evaluation kit dedicated for AN2526/AN2526NFH. The characteristic chart or figures described
on this data represent the typical ones for these two devices.

The kit is used by applying voltages of +5 V and +7.5 V.

A 3-line serial control is available via a parallel port of the personal computer. (AN2526/AN2526NFH features I2C
bus control.)

It is necessary to install the software, attached to this kit, into the specified folder of personal computer before using
the kit.

(For details, refer to the paragraph of 3-line serial software installation.)

Evaluation kit for AN2526/AN2526NFH
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Panasonic AN2526NFH

B Application Notes (continued)
[1] Description on IC inner operation
1. Operation of each block

G-ch. decode output gain (dB)

Described below are the functions of signal processing block of AN2526/AN2526NFH including 1) brightness
signal processing, 2) chrominance signal processing 3) driver and 4) synchronizing processing.
Measurements are done with Veey / Veeo =5.0 V/ 7.5 V unless otherwise specified.

1) Brightness signal processing block

(1) Brightness signal input

Input of brightness signal processing block is pin 60, which is commonly used as an input pin for both
composite and component video signals. For composite video signal, connect an LC serial resonant trap
filter to pin 58 to reject chrominance signal element and for a large chroma leak of LCD drive output, use
an adjusted trap or adjust a serial resonance point with a trimmer capacitor. There is no need for rejection
of chroma element in component video signal, thus allowing for evasion of effect of pin 58 floating
capacitance through serial control. Since pin 60 is a sync tip clamp type (diode clamp), set a signal source
impedance of input signal to 100 € or less.

Video signal standard input level = 1 V[p-p]

Pin 58 output impedance = 1 kQ £ 100 Q

@G

LkQ - 59 T ch.2 (D6)

e

(2) Brightness signal sync cut circuit

3

Y-frequency characteristics (with Trap)

Clamp a pedestal part of brightness signal and cut horizontal synchronizing signal to secure the

dynamic range of post circuit signal processing block. Connect a capacitor of approx. 0.1 UF to pin 57 to
maintain potential during horizontal period.

Aperture circuit
An aperture circuit is made up by two stages of broad- band DL circuit constituting a secondary
differentiated type circuit. The secondary differentiated signal superposed on a main signal can be ad-

justed by DAC ch.9. Frequency characteristics covering from input on pin 60 until video signal decode
output are shown below.

Y-frequency characteristics (without Trap)

15
—— ch.9="02" —— ch.9="02"
=== ch.9="FF" === ch.9="FF"

o N 10

= Ay
P

4
=l \\ e s

| N
5 \

-
/-
¢
»
.

== _\_
J
G-ch. decode output gain (dB)
(=]
i
\

== |

1 10 0.1 1 10

Frequency (MHz) Frequency (MHz)
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
1) Brightness signal processing block (continued)
(4) Y gain adjustment circuit
The circuit is meant to adjust a brightness signal level. Aperture level automatically varies as it is
connected to the post stage of aperture circuit. In the system of inputting an analog RGB signal from

outside and converting it to a video signal, adjusting amplitude on the video signal side enables you to
coordinate each RGB drive output amplitude. It can be controlled by DAC ch.4.

Y gain control characteristics

5
g =
c)
§D \ ,/
5 P
& P
3 2 v
[*)
o
3 1 /
51 v
o
=
S o
&)
-1
2

0 64 128 192 256
DAC data

2) Chrominance signal processing block
(1) Chrominance signal input (HPF) block

Apply input onto pin 51 either in composite or component video signal so as to reject brightness signal
element via HPF circuit.

Chrominance HPF characteristics

Burst/Chroma = 280/680 mV[p-p]

/

Gain (dB)

1 3 5 7 9

Frequency (MHz)
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Panasonic AN2526NFH

B Application Notes (continued)
[1] Description on IC inner operation (continued)

1.

Operation of each block (continued)

2) Chrominance signal processing block (continued)
(2) ACC circuit

This circuit is meant to adjust automatically the chrominance signal level attenuated due to HPF and stabilize
its modulated level. Connect a capacitor of approx. 0.1 LLF to pin 50 as a loop filter of feedback loop.

ACC characteristics

Burst/Chroma = 280/680 mV[p-p]

-5

Output amplitude (dB)

-15
-30 -26 -22 -18 -14 -10 -6 -2 2 6

Input gain (dB)

(3) Killer circuit (PAL line discriminating circuit)

In the chrominance signal burst period, the circuit detects a burst signal synchronously and turns off
the demodulation circuit in a weak electric field so as to prevent color S/N from dropping. Connect a
capacitor of approx. 0.1 UF to pin 53 as a killer filter. It is possible to adjust a killer level by connecting
a resistor between pin 53 and the power source or GND. Since a burst signal varies 90 degrees by 1H in
PAL, it is necessary to discriminate the line of demodulation carrier and change over the demodulation
carrier. A killer circuit, which executes a synchronizing detection to a burst signal, makes the same move-
ment as a killer mode when the lines are not right. In AN2526NFH, the line discrimination is done by use
of this characteristic and, therefore, it is likely to disable you to make line discrimination when you adjust
a killer level by the resistor connected to pin 53. In this respect, an adequate study is required to specify
the connecting constant in PAL.

Killer level : =38 dB NTSC

:—42 dB PAL
Measuring condition: burst/chrominance =280 mV[p-p]/680 mV[p-p], no resistor connected to pin 53

(4) APC circuit
This circuit constitutes PLL to the burst signal of input chrominance signal and defines a modulation
axis. VXO is constructed by connecting a crystal oscillator between pin 55 and pin 56. Connect a PLL
loop filter to pin 54.
NTSC PAL
Lock range + +590 Hz +620 Hz
Pull-in range + +590 Hz +620 Hz
Pull-in range — -1.2kHz -1.3kHz
Lock range — -1.2kHz —-1.3kHz

<Measurement condition>  Crystal oscillator: NX1255GB

Series capacitor: 33 pF (NTSC) / 22 pF (PAL)
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B Application Notes (continued)
[1] Description on IC inner operation (continued)

1.

Operation of each block (continued)
2) Chrominance signal processing block (continued)
(5) Tint adjustment circuit (NTSC)
By connecting a vector adder between tint adjustment circuit VXO and APC phase comparator, make
a phase shift to change a demodulation axis. Since R-Y axis is switched for 90 degrees every 1H in PAL,
tint adjustment function is only for NTSC.
Tint control channel: ch.6
TINT characteristics

50

Burst/Chroma = 280/680 mV[p-p]
40 Crystal oscillator: NX1255GB
Series capacitor: 33 pF

30
° 20
2 \
2 10
=) \
<
2 A\
2
= -10
<
>0
m \\
=30
—40
=50
0 64 128
DAC data

(6) Chrominance signal demodulation circuit
Carry out demodulation detection for chrominance signal with a demodulation carrier determined by
APC circuit and take out a color difference signal. In this time, R-Y and B-Y signals are output from pin
61 and pin 62, respectively. In an STD_PAL mode, these signals are input again to pin 63 and pin 64 via
external 1H delay line and adder, respectively.
Color difference signal standard output level (at 75% white color bar signal)
R-Y signal: 280 mV|[p-p]
B-Y signal: 360 mV|[p-p]
Demodulation angle: 90 degrees (NTSC/PAL)

STD_PAL mode connection model Chrominance demodulation characteristics

1000 =

ﬁ-»R'Y signal I o DL @ (Pin 63) R nkpma i v
1n . rystal oscillator: .
(P]n 6 l) 800 \.‘ Series capacitor: 33 pF ','
“Tmén | LIPS
IH DL D— (Pin 64
ey | LI DL |- ineh)

\ i
600 / \ !

. —_—— !
- N~
\ P N
A} r PEEAN
400 ~ 5

Demodulation level (mV([p-p])
7/
%
\
\
\
\
\

\
/ !
Y

/

200 S Soo o :
v 1
\
0 .
N K4 —— R-ch.
AR ’ === G-ch.
\ ) ==+ B-ch.
-200 s = <
SN et
—400
—-180 =90 0 90 180

Chrominance/Burst phase ( °)
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Panasonic AN2526NFH

B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
2) Chrominance signal processing block (continued)
(7) Color adjustment circuit

Carry out a level adjustment of color difference signal in the gain control circuit to make a color
saturation level variable. Select control signal to color adjustment circuit with a serial data.
Color adjustment control channel: ch.5
Chrominance/color difference changeover: ch.1 (D6)
Q_PAL (NTSC)/STD_PAL changeover: ch.2 (D7)

Color difference GCA control characteristics 1 Color difference GCA control characteristics 2

20 20

10 /
7
a’——__—--_- 0 //
- / R e

~ L ~ -
% / 0 % -7
= 0 ’ ~ 0 ,/
= z E ; input = .
g S/ pin 63, 64 input = 250 mV[p-p] s l/ pin 63, 64 input =250 mvl[g'fc’;]
/! — R-ch. 4 === Gh.
4 -20 '/
/ === G-ch. ,
— /
10 " L./
, -30
/
I
-20 -40
0 64 128 0 64 128
DAC data DAC data

(8) Matrix circuit
By generating G-Y signal from R-Y/B-Y signals and adding it to brightness signal, the primary RGB
color signal is generated. The generated RGB signal clamps its H-sync part with the clamp circuit and is
output from pin 6, pin 7 and pin 8 after DC voltage is stabilized.
Output amplitude varies depending on Y-GCA circuit, but its standard set-up values are as follows:
Output DC voltage (pedestal block): 2.0 V
Brightness signal input/output gain: 2.5 dB
Color bar standard output amplitude: 0.54 V[p-p]
Brightness signal systems delay time: 376 ns with trap filter
270 ns without trap filter
Chrominance signal processing systems delay time: 270 ns ACC circuit passing
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
3) Diriver signal processing block
(1) Driver signal input block
The signals input into a driver block come in the following three modes:

(i) Inner decode signal

Standard setting mode
(i) Analog RGB input 1 (car navigation system input)
Ch.1 D5="1"
Pin 9, pin 10, pin 11 input signal
(iii) Analog RGB input 2 (analog OSD mode)
Ch.3 D7="0"and pin 42 = high
Pin 12, pin 13, pin 14 input signal
Analog RGB signal is clamped at its input block to secure the same potential as inner decode signal.

In this time, with a clamp circuit at the input block an RGB signal should be input in capacitive coupling

mode. The RGB signal to be input into AN2526/AN2526NFH is based on a flat waveform in its pedestal

part and, therefore, once any difference in level is found, it is necessary to input a clamp pulse from

outside to make it possible to clamp during a flat period.
External clamp pulse input mode: ch.6 D7 ="0"
External clamp pulse input pin: pin 38

Analog RGB signal

External clamp pulse

[ ] [

(2) Character insertion (OSD) circuit
For character insertion signal, it is able to select either digital (8 colors) mode or analog (full color) mode

based on a binary signal. Analog mode is just as mentioned previously and, in the digital mode, a white
level control pulse is input from OSD input pin and a black level one from pin 16. A black level signal is
controlled commonly with RGB and a white level signal has priority over a black level signal. It is
recommended, therefore, to input in the following timing:

Input sideblack signal to pin 15 to realize a display of 4:3 aspect ratio on a wide panel.

Pin 16 input

Pin 12/pin 13/pin 14 input

Black White Black

OSD control signal threshold voltage = 1.5 V (common to pin 12, pin 13, pin 14, pin 15, pin 16)
OSD black level = pedestal
OSD white level = adjusted with white limiter
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B Application Notes (continued)

[1] Description on IC inner operation (continued)

1. Operation of each block (continued)

3) Driver signal processing block (continued)
(2) Character insertion (OSD) circuit (continued)
Display priority is as follows:
Video < OSD black < OSD white < Blanking
Displayable modes on the OSD are as follows:

Ex.1 Ex.2
8-color OSD Analog OSD
TV/analog RGB TV/analog RGB
Ex.3 Ex.4
8-color OSD Analog OSD
Side Side
black black
TV/analog RGB TV/analog RGB

(3) Contrast adjustment circuit

The circuit is meant for contrast adjustment of RGB signal.
Contrast control channel: ch.15

Black extension gain control characteristics

30

20

Black extension gain (dB)

DAC setting
gammal ="FF"

64
DAC data

128
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
3) Driver signal processing block (continued)
(4) Brightness/sub-brightness adjusting circuit

This circuit functions as pedestal potential adjustment of RGB drive output. Since there are independent

control channels for R-ch. and B-ch., respectively for sub-brightness adjustment, match R-ch. and B-ch.
to G-ch. output.

Brightness control channel: ch.8
R-ch. sub-brightness control channel: ch.10
B-ch. sub-brightness control channel: ch.11

Brightness control characteristics Sub-brightness control characteristics
4 4
DAC settings Gammal =
Gamma2
Contrast = "7F s
Black limiter = "00" 2 P
~ ‘White peak limiter = "FF" — %/ Z
2z 3 E 3 %
= / 5 w4
E 2 //
g 3 g
[=9 17 "3
= 2 <t 2 V4 -
g g, 7 DAC settings
':é 9] ,' Gammal ="FF"
a, 2 2 Gamma2 = "FF" |
= = R/ Contrast = "7F"
& 1 / = 1 ¥, Black limiter = "00"
':cl; ,’/ White peak limiter = "FF"
@) L2/ Brightness = "FF" N
— Rech.
——= Bch.
0 0 L L
0 64 128 192 256 0 64 128 192 256
DAC data DAC data

(5) White peak limiter circuit
Since application of higher voltage than common voltage to liquid crystal panel causes brightness to
be inverted, limitation is imposed on the white side. Meanwhile, OSD white level system is based on
optimization by white limiter circuit. Therefore, never fail to set it to the optimal value.
White limiter level control channel: ch.12

White peak limiter control characteristics
5

I
DAC settings

Gamma2 = "40"
—~ Contrast = "7F"
Z/ Brightness = "80"
.g 4
2 PP e
° ="
>
2
P /
= /
z 3 =
= -
S =
o' Lo=—"" = Gammal = "80"
=== Gammal ="70"
== Gammal ="90"
5 |
0 64 128 192 256

DAC data
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AN2526NFH

B Application Notes (continued)
[1] Description on IC inner operation (continued)

1. Operation of each block (continued)

3) Driver signal processing block (continued)

(6) Black limiter circuit
Since AN2526/AN2526NFH is based on 5 V source driver panel, GND-side operating range is notably
small to standard pedestal potential. If brightness adjustment is done in this state, an output transistor in the

RGB driver output circuit is likely to enter a saturating region. To prevent it, a black limiter level is set.

Black limiter level control channel: ch.7

(7) Gamma circuit

Black limiter control characteristics

T

DAC settings

Gammal = "80"

Gamma2 = "40"
~ Contrast = "40"
\>J Brightness = "00"
= 4
=
2
=9
E /
7
o
=]
o
=03
<
?
]

f—]
/
2
0 64 128 192 256
DAC data

When applying voltage to LCD, the relationship between voltage and transmittivity is displayed not
by linearity but an enlarged contrast ratio and the driver output signal is displayed in a line graph charac-
teristic for correction.

There are two Knee points on both black and white sides. Each of the points should be adjusted
independently. Since gamma circuit is in the post stage of contrast and brightness circuits, the Knee point
to the panel remains unchanged even if you make contrast and brightness adjustment.

Black side (gamma 1) Knee point control channel: ch.13
White side (gamma 2) Knee point control channel: ch.14
Precaution on gamma Knee setting value should be taken to prevent it from interfering with pedestal

potential.

Gammal control characteristics

Brightness control characteristics

4 4
. :

s Pe |~ L > > ‘%
2 - - 3

o / - . e

) e

g -~ &
S -~ =]
E £ ,

> = 2 4
° 2 Be r/, DAC settings
3] = Gammal = "80" =] R Gamma2 = "FF"
L«—; === Gammal ="70" ° % Contrast = "40"
z -+ =-Gammal = "90" 5 8 Brightness = "80"
B ] 1 ,.I = Brightness = "80"
) II === Brightne:
=+ = Brightness = "90"
0 0
0 1 2 3 4 5 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
10-step signal stage number 10-step signal stage number
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
3) Driver signal processing block (continued)

(7) Gamma circuit (continued)

Contrast control characteristics Gamma?2 control characteristics
4 4
/
’
.- ’/' //_ -
PO LT A /
< 3 = - ~ 3
> g g g 2
° e ° //
g 2o Cine g L~
) Pietie =
z 2 "/ - > 2 /
Z - 7
E F DAC settings E} DAC settings
g / Gammal ="80" % Gammal ="80"
= Gamma2 = "FF" Contrast = "40"
B Brightness = "80" 5 Brightness = "80"
o 1 /4 Contrast = "40" O 1 = Gamma2 ="
f’ === Contrast = "30" === Gamma2
=« =+ Contrast = "50" =+ =+ Gamma2 = "50"
0 0
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
10-step signal stage number 10-step signal stage number

Gammal — Dependence-on-pedestal characteristics
1.4

PYETETN
12 R
’

> !

~ 1 7

I r

5 I A TN

= 0.8

a

E b

5] 0.6 1

3 ! _—

9_ I- ”/ N\___ I

S 04 =

? } ,/ i

] A DAC settings
Black limiter = "00"

0.2 = Brightness = "80"
=== Brightness = "70"
=+ =" Brightness = "90"
0 . . .
0 64 128 192 256
DAC data

(8) RGB driver output circuit

The circuit generates LCD driver signal. To prevent screen persistence on LCD displays, it switches
the polarity of voltage applied to LCD between the fields. And it outputs polarity inversion every 1H to
counter the flickers. Polarity inverting pulse can be taken from either external source or internal genera-
tion. But, in the system of inverting common polarity of LCD, it is recommended that you take an external
input mode to facilitate polarity matching with RGB output. Meanwhile, in the system where RGB output
is not inverted, inversion disable mode is built in and RGB output is in a forward mode.

DC operating points on RGB output signals converts each output signal into DC voltage via integra-
tion circuit and automatically adjusts it by a feedback loop.

Preset voltage is 1/2 V¢, but it is possible to adjust it due to pin 21 applied voltage. However, input
the pin 21 voltage so as not to exceed V¢ voltage.

Also, connect a capacitor as a loop filter (integration circuit) of feedback filter. Connecting constant
differs according to the status of display signal, but 2.2 UF to 10 UF is expected.
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B Application Notes (continued)
[1] Description on IC inner operation (continued)

1. Operation of each block (continued)

3) Driver signal processing block (continued)

®)

(C))

RGB driver output circuit (continued)

5 V source driver panel is characteristic of A-class output in its output mode because operating range
to GND is very small (approx. 0.7 V) in the system not using a negative power source. In this respect,
therefore, adequate study should be made to load capacitance and operating frequency. Also full care
should be taken to PWB design to achieve a wider bandwidth.

RGB reverse pulse input mode switching: ch.15 (D7)
RGB reverse disable mode: ch.15 (D7)
RGB output DC voltage (1H reverse mode): 1/2 Ve £0.2 (V)
Pin 21 control sensitivity: 1 V/V
Common pulse generating circuit

The circuit generates a voltage for common electrodes of LCD panel. It output signal comes in a pulse
in sync with RGB output reverse pulse. Pulsed signal amplitude can be adjusted by DAC, but its DC
voltage is fixed and must be optimized by the external circuit. And the standard output amplitude is 2 V[p-
pl and gain deficiency must be made up by the external fixed amp (Gain: 3-fold).

Note that common pulse control is not linked with RGB output signal.

Common pulse control channel: ch.3

Common control characteristics

RGB output forward phase voltage

\ as reference

N

Common amplitude (V[p-p])

-5

0 64 128

. X DAC data
1H reverse phase relationship

Video signal input

Pin 36 input

RGB output
(Pin 26, Pin 24, Pin 22)

172 Ve

Common pulse output { Ch3
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
3) Driver signal processing block (continued)
(9) Common pulse generating circuit (continued)

Driver block control characteristics
White peak limiter level adjustment

*; (ch.12)
i Gamma?2 knee level adjustment
+ (ch.12)
Contrast adjustment
h.13
(c ) \ Black limiter level adjustment
(ch.7)

Gammal knee level adjustment
(ch.13)

.~ /
‘\( Brightness adjustment (ch.8)
4) Synchronizing signal processing block Sub-brightness adjustment (ch.10, ch.11)

(1) Reset circuit
In power activation, this circuit with a capacitor connected to pin 34 generates reset pulse using a rise-
up transient characteristic to reset initially a logic circuit and boost lead-in response characteristic of
vertical synchronizing signal.
(2) Synchronizing separation circuit
Taking out composite synchronizing signal from video signal inputted from pin 45, this circuit carries
out PLL for horizontal system and count-down processing for vertical system. There will be no problem
even if this signal is used when synchronizing signal processing is performed with a timing controller IC.
To prevent synchronizing separation circuit from making operation error due to the chrominance signal
(burst signal) contained in composite video signal, LPF is connected to the input block so that high
frequency element may be reduced. This LPF is effective to stabilize a horizontal PLL to noise element in
a weak field mode. It is recommended to assess weak electric field and set up the constant.
Synchronizing separation performance: —10 dB or more
Composite synchronizing signal output amplitude: 5 V[p-p]
Composite synchronizing signal output pin impedance: 100 Q or less
(3) Horizontal PLL circuit
VCO frequency phase is locked to the horizontal synchronizing signal separated by synchronizing
separation circuit. VCO free-run frequency is determined by resistance value connected to pin 44. VCO
free-run frequency designed value (pin 44-connected resistor = 10 k€2) is 10.92 MHz and the basic clock
of the inner counter is the VCO free-run frequency divided by two. In other words, PLL is constructed so
as to match the basic clock frequency divided by 347 (NTSC/PAL) to the input frequency. In the case that
a synchronizing signal is without signal, the circuit detects no input signal and output HD pulse from pin
32 by dividing the VCO free-run frequency. Setting 384fy (NTSC/PAL) as decode value, detection of no
signal input is done in such manner that it is judged as no signal input when synchronizing signal is not
inputted up to this decode value.
Since input synchronizing signal and HD pulse phase are made variable due to serial control, this
function enables you to adjust display position of OSD.
NTSC: fcg = 5.46 MHz, 1fy = 183 ns PAL: fcg = 5.42 MHz, 1fy = 184 ns
HD pulse position control channel: ch.1 HD pulse free-run output cycle: 347fy
HD pulse output amplitude: 5 V[p-p], negative polarity HD pulse width: 32fy
HD pulse position adjustment variable width: 31fy
Refer to the paragraph of serial control for the relationship between the input signal and the HD pulse
output phase.
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
4) Synchronizing signal processing block (continued)
(4) Vertical countdown circuit

This circuit counts horizontal synchronizing signal and outputs horizontal synchronizing signal (HD pulse)
divided by 263 or by 265 (by 313 or by 315 for PAL) in case of the omission or no signal of the vertical
synchronizing signal. A masking period of vertical synchronizing signal is approximately 95% (NTSC: 247H,
PAL: 294H) and then becomes in a standby mode. Like VCR rev mode, its detecting circuit changes count-
down decode value to the increase of horizontal synchronizing signal during one vertical synchronizing period
(NTSC: 282H, PAL: 334H), so as to output according to the input vertical synchronizing signal.

Vertical synchronizing signal input into pin 35 is extracted from the composite synchronizing signal
outputted to pin 34 via an external filter. The constant of filter can be set by evaluating vertical synchro-
nizing stability in a weak electric field on the set.

Since equalizing pulse is inserted into the composite synchronizing signal during vertical synchroniz-
ing period, operation error occurs on the horizontal PLL due to synchronizing separation circuit. Though
it is necessary to free PLL during this period, if the freed period is too long, top curl phenomenon appears
on the upper part of screen. The re-start position of PLL can be controlled serially and its proper value can
be determined after evaluation of characteristics of the weak electric field.

LCD equipment is characteristic of interlace display and, to display TV signal of interlace display on
LCD, display line numbers between fields must be determined. VD output phase relationship of ODD/
EVEN field can be selected by serial control.

VD pulse output position adjustment control channel: ch.0
VD pulse ODD/EVEN phase selection: ch.0 (D7)
VD pulse free-run output cycle: NTSC = 263H, PAL = 313H
VD pulse output amplitude: 5 V[p-p], negative polarity
VD pulse width: 8H (9H only at ch.0: D2, D1, DO =0, 0, 0)
VD pulse output position adjustment range: 2H to 9H
PLL stop position control channel: ch.0
PLL stop position variable range: 6H to 9H
PLL open line: 254 lines (NTSC), 302 lines (PAL)
Refer to the paragraph of serial control for the relationship between the input signal and VD pulse

output phase.

3 2000/09/27 18:16:32
CHIm20V : CH2wEV R i T 100ug/div

Input signal

Minimum setting

Maximum setting

<
v/
=]

osition adjustment
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B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
4) Synchronizing signal processing block (continued)

(4) Vertical countdown circuit (continued)

Stopped 2000/09/27 20:29:18
CHIm20Vv : CHesSV : : i 200us/div
AC 11 : DG B i (200us/div)

i

Input signal

:]ﬁi|j|;|ﬁ::iei I

Minimum setting

Maximum setting

A
=Filters =Offsetw sRecord Length= =Triggers
Smoothing : OFF CH1 | ==ccecee Main @ 10K Maode : AUTO
BW @ FULL CH2 : 0.00v Zeom : 10K  Type : TV NTSC
CH3 : 0.00v Defay : 0.0ns
CH4 : 0.ov Hold Off :  MINIMUM

PLL stop position adjustment

(5) PWM pulse output circuit
The circuit generates PWM control pulse for backlight control.
Duty control channel: ch.2
Duty variable range: 0% to 100%
Basic frequency: 64f;,, common for both NTSC and PAL
PWM output pulse amplitude: 5 V[p-p]

PWM Duty control characteristics

100

/|

60 ,/

40 /
20 /

PWM Duty (%)

DAC data
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Panasonic AN2526NFH

B Application Notes (continued)
[1] Description on IC inner operation (continued)
1. Operation of each block (continued)
4) Synchronizing signal processing block (continued)
(6) Precautions on VD input timing
In AN2526/AN2526NFH, VD input is pulled inside at the half edge of CSYNC. If VD rise-up and half
edge becomes same in the waveform timing, pull-in comes in two ways due to a subtle timing.

Therefore, set the filter constant between pin 30 and pin 35 so as to make pin 35 input pulse fall to
25% or 75% of CSYNC 1H.

25% 75%

CSYNC |_| |_|

Pin 35 input ———----------

Pin 31 output

2. 12C bus control
Philips developed a simple bi-directional 2-wire bus for efficient inter-IC control.
This bus is called the Inter IC or I*C-bus.
e Features of I2C bus
(1) Being constructed by only two bus lines of a serial data line (SDA) and a serial clock line (SCL), transfer
is done by 9-bit unit of 8-bit transfer data and 1-bit response data. (bi-directional serial data transfer)
(2) Each device connected to the bus has the unique address which enables to specify the address of each
device with software.
(3) The number of ICs that can be connected to the same bus is limited only by a maximum bus capacitance
of 400 pF.
Note that this evaluation Kit is applicable to 3-line serial control. If you need I2C bus control, you can add an
open drain like DN74LS03 to pin 47 and pin 48.
For actual system design, refer to the I2C bus specification of Philips Semiconductors.

3. 3-line serial control
This is 3-line system of transmitting independently three kinds of signal of SCLK: pin 47, SDATA: pin 48, LD:
pin 49.
The data to be transmitted is made up by 12 bits in total of address (4 bits) and data (8 bits).
Switching to I2C bus control and 3-line serial control can be done by the voltage to be applied to pin 46.
3-line control mode: pin 46 = low (connected to GND)
I2C bus control mode: pin 46 = high (connected to 5 V)
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B Application Notes (continued)
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Panasonic AN2526NFH

B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide
1) I2C bus software installation
Install all ten files of a floppy disc packed herewith into the holder of a personal computer.
an2526evr.exe: execution file
Data 1.evr to Data9.evr: Files for storing a setup data
2) Connection of a personal computer to an evaluation kit
Connect one end of printer cable to the parallel port of personal computer and other end to an evaluation
kit.
3) Evaluation kit startup
(1) Connect a power cord to the source.
Black banana clip - GND
Red banana clip — +5 V
White banana clip —» +7.5 V
(2) Since an evaluation board normally corresponds to CPS (composite signal input), connect the video
signal (standard white signal, 1 V[p-p]) to BNC connector on the evaluation board.

(3) Rise up the adjustment software according to the following paragraph of 4) "I?C bus software startup".

4) I2C bus software startup

=T
e REE E#TW BHE BRODE AW |
£ 9 ‘ ‘ X -
=0 e Lo | UNERD Q- BEOMG | ACRF | ABR J0RYe | FT
FEPAD) 1 GHINDOWSH5 2712 ¥ANEERENFH H
Bl HAZ | FrANOAERE E#BE [
D .an25265wexe GIKB PHr—va 00/12/29 1405
@ KB EVR 71l 01/01/25 2052
AN2526NFH
[z =] - &7 ]

anZ526evr.exe oM [vD.Pos pr T ﬁ
FAUr—s oHl  [AbFos |ws fig [ ||||| STEP Symm
Exp CHZ  [PwM D 32 o0 STEP & NTS
00/12/23 1405 | PRI [z_pol=lo W e | T
oS- GH3  [feom_Amp Jo+ oo L] |||| STEF. ® R B

G [r Gain [1o0 Jea [ INENEN STEP. C::_mma

o [t Fr o< NENNAN step | { SD'V”“

CHE |T[NT |GA |4n ey | [ [[]] STEP Display Mode

GHT  [Blsck Lim [ioo [pa ] ’7 (‘: X‘:;gg RGE

GH8  [Bright [ion [pr [ Logic Made

o

ot [Pieture [roo”fpa’ [I+] NEEEN Vi aony

oD [Fengwer o0 b3 1] NEEEN 8 et

Digital 05D

SHIT - [Ben SubEr [100_[p4 [T NNEEN Fcflmzunentvideu

CHI2 Wh.te,bm [1o0 Jea [ INENEN STEP | ¥ Even Fisld Procesd
7 POL Gontinue

CHIZ  [Gammal oo e <I> W _STEP | [ External POL

oHT4 [Gamma [ro0 64 (2121 I _STEP | E[;;Z'EJOP

GHIE  [Gonirast 6+ o -] MANEER STEF | I BOSG 263H Fix

|enokE G EZEVE

(1) Double-click the an2526evr.exe file.

(2) The screen of "AN2526NFH adjustment software for Windows95/98 (DOS/V) comes up.
(Adjustment screen)

(3) Move the pointer to your desired item on the screen with the mouse and click the button for setting.

(4) Press the "Save" button when you want to save the setup status.
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B Application Notes (continued

)

[2] Adjustment method of evaluation board (continued)

2. Quick start guide (continued)

4) 12C bus software startup (continued)

18] x|
THME REE FFW BHE BRANE AP [ = |
5 m ¥ B B (®X 5| E -
=) D oo | HI0ERD JF- BEOSTH | TCRT | AIBR J0/Se | Fm
PELAD) [T 04uNDOwSYF 2015 7¥ANZS26NFH =
X AR FrA NOERE EHiE [
D B arosisew.exe GOKB P —ay 0/12/29 1405
[s#] Datal evr KB EVR 271l 0170725 2052
AN2526NFH [#] DataZevr KB EVR I7{)L 99/11/30 1109
] Datadevr KB EVR 771 98/06/24 2115
] Datadevr 1KB EWR 771 08/07/00 1856
AL EERY D, EORIANRTE NS, ] Databiewr KB EVR IvIL 98/07/02 1852
s8] Dataficvr KB _EVR 7741l 98/07/03 1419
= HE
TrALOIBPRD: [y EE AT AN ~ @| g|
Datal evr [] DataT.eur (150
] DataB.zvr
CHO ] Datag.evr T
GHI - 1
CH2 (o8] Datatier
cH
CHa 7 A [Datafievr FCQ)
GHS 7 MDA [Data files bevr) | 920 :|
CHE I S ESAEALELTRK
CHI £
oo O o T ST T Fnaloe RGE
CHE [Bright [roo foa [T _STEP | Logic Mode
& Hormal
o [Fioture [ioo [6a [T STER| | A e e mon
SHID [ Subtr froo 64 [ STEP| | € TestMade(ih)
GHIT - sTep | [ Dieital 05D
[ 100 ot [+ I~ Gamponent Video
CHIZ Whuze,um oo [aa [0 _STEP | ¥ Even Field Proceed
[Z POL Gentinue
CHIZ  [Gammal floo [ []+] STEP | [ External POL
a5 I Internal GP
GHI4  [GammaZ oo [6a [« STEP | 5 poe i
CHI5 [Contrast e oo L] STEP | [T BOSC 263H Fix
[B07KE

(B3 ah

(5) The window <Datal.evr to Data9.evr> comes up on the screen and click the button of Open (O) after

choosing your desired data so that you can store its setting status there. (The example shown above is for

saving Data5.evr.)

(6)

To call up the already saved setting status, click the "Open" button to fetch the window for selecting from

Datal.evr. to Data9.evr. Select the data saving file where your desired setting is saved and click the button

of Open (O).
@)

When you want to select NTSC/STD_PAL/Quasi_PAL, the necessary mode is likely to be not chosen

even if you call up the saved files. Check it again and select your desired mode.

_18]x]
VD REE Frl BHO BRCANE ALTW [ =]
f,‘¢v@‘%‘_@‘?< ‘v
=] VS ) e T o e = U o T S
PELAD) |2 CowNDows#7 20k 7 ¥ANZE26NFH |
Eol HARL | Ir A NOFERR BB [
D B ard56ew exe 60KB  PIUT—Ja 00/12/29 1405
[] Datal evr KB EVR 7710k 01/01725 2052
AN2526NFH [#] DataZevr 1KB EWR 771 00711730 1109
] Datadevr KB EVR 271l 93/06/24 2115
. _ ] Datad cvr KB EVR 271k 9B/07/09 1856
AT ERRT DL, ZOMRN RTINS, 8] Dataevr KB EVR 771)b 98/07/02 1852
[s] Datatievr KB EVR 7741l 93/07/03 1418
TR 2]
(RFIBHEAI0 [  #iie Ataneses - @ =
Datal.vr [ DataT.evr [e]x]
o8] DataZewr ] Data.eur
GH se] Datagevr BT
e8] Datadevr T2
@t (] DataGievr
CH2 e8] Datatievr
CHa
ch 7rAIEN) [Estaser [EEE)
GHE I7{ LDIERAD:  [Data files revr) = etk :I
CH I A ISR L TR
oH Z
JoECEE T TR T =TT T fnaiog RaB
CHe I—E,‘gm |—35 EE’] STEP Logic Mode
‘> & Hormal
oHe [Pieture | EE 0 ST R acetnn)
CHIO ,—Rchrguhgy |—1 n EEEI _STEFP | © TestModeD1h)
M1 [Bonsuee - sTep | [ Dieital 05D
GHIZ  [White Lim 05 |c—|zlj _STEP | I™ Even Field Proceed
I¥ POL Gontinue
CHI3 [Gammal  [180 [63 1] STEP | ¥ External POL
> [ Internal GP
CHI4  [Gammaz [i55 o8 [ STEP | (% Frernd
GHIE [Gantrast | A | STEP | [~ BOSG 263H Fix
[eo7KE [Elzr Tra=%
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AN2526NFH

B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide (continued)
5) RGB waveform adjustment step
Initial setting condition

NTSC, video input mode
DAC initial settings
Y gain 40
Color 40
Hue 40
Black limiter 00
Brightness 80
Y aperture 40
R-ch. sub-contrast 80
B-ch. sub-contrast 80
White peak limiter FF
Gammal 80
Gamma?2 40
Contrast 40

RGB output adjustment value:
Forward side pedestal to reverse side pedestal =2.5 V
Forward side white level to reverse side white level =
25V
(1) Black limiter adjustment
Adjust pin 19 (G-ch.) output signal black
limiter level (forward side pedestal potential)
DAC: ch.7
Adjustment range: 00 (hex) to FF (hex)
Adjustment precision: 1 V50 mV
Reference data value: AO (hex)

(2) White peak limiter adjustment
Input OSD pulse to pin 13 and adjust white
limiter level of pin 19 forward side output signal.
DAC: ch.12
Adjustment range: 00 (hex) to FF (hex)
Adjustment precision: 4 V + 50 mV
Reference data value: BA (hex)

1000/01/28 vS:1:58
T /i

-

¥
¥ i
Format | Faename | AutoFie |
SMP OFF TopMenu
wFiter= =Offsete =Record Lengthe aTriggers
Smeothing | OFF CHI | ~==w~=== Main : 1K Mode | UTO
BW : FKL CH2 : 0.00v Zoom @ K 'I'ypl TV NTSC
CH3 © =~==m== : 00ns
CHE : ~mmom== Hvld 0" I MINIMUM
_1908/81/28 09:30:4¢
CH2e iV 20us/div
oG 1 H

¥ Fprwgrd sjde pedestal

el e T TR T

w:m'wgc;E “asev  zoom: ;z-::wuncm
CHA § —ommnm Hed OFF ¢ MINIMUM

Fo rward Wms,,

Imﬂlm @933
: Zﬂul/tlv

A1
=Filtera =0ffseta =Record Length= =Trigger=
Smoothing : OFF CH1 | —==meem Main 10K Made @ WTO
BW : FIRL CH2 :  Quv Zaom :  SK  Type : TV NTSC
CH3 ; =mmmm - Delay : .0ns

y
Hold OFF :  MIMIMUM
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AN2526NFH Panasonic

B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide (continued)

5) RGB waveform adjustment step (continued)

(3) Y gain adjustment : T O 200mY : : 1m§/m/mzhuw%s‘:m
Adjust amplitude of pin 7 (G-ch. decode out- ; VO:S;&E/s
put) : ; : : : : : :
DAC: ch4 50 0 A MRS ) 1

Adjustment range: 00 (hex) to FF (hex)
Adjustment precision: 700 mV =5 mV
Reference data value: 15 (hex)

(4) Brightness (pedestal) adjustment Cll : B B < o
Adjust amplitude (forward side pedestal t0  [«iemdrenmominddi o avasoma/s
reverse side pedestal) of pin 19 (G-ch.) output sig- [ .......iooivdo o e e,
nal.
DAC: ch.8

Adjustment range: 00 (hex) to FF (hex)
Adjustment precision: 2.5 V £ 50 mV
Reference data value: 93 (hex)

L BV FRRYOONS USROS SUPIOOE SRV SNSRI FPOPNE NOTON NAOOOS RO
Smootg ? OFF GHI £ oeeemme  bum t TBK Wode | D
(5) Contrast/gamma adjustment s Aat EE Pammn EW" '":: s
Change an input signal to Ramp waveform
and adjust contrast/gamma Knee point of pin 19
(G-ch.) output. TV . B
¢ Contrast
DAC: ch.15

Adjustment precision: 2.5 V + 50 mV

Reference data value: 3C (hex)
e Gammal
DAC: ch.13 _
Adjustment precision: 00 (hex) to FF (hex) T it JUOSTRI PO OO,
Reference data value: 80 (hex) e S ATReRees R [RURETONS AR RPN SUOUTRE PUUOT JOPI
e Gamma?2
DAC: ch.14 s oos guv'ﬁf."r'w
Adjustment precision: 00 (hex) to FF (hex) Deay: - daws

Reference data value: 2C (hex)
Use it so as not to cause any affect on pedestal
potential.
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Panasonic AN2526NFH

B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide (continued)
5) RGB waveform adjustment step
(6) R-ch. sub-brightness adjustment 5 — o : 7 m“;’"';ﬂ;‘;ﬁgzu
Change an input to 10-step waveform and : : : : : : :

4

GsME/s
adjust amplitude (forward side pedestal to reverse :
side pedestal) of pin 24 (R-ch.) output signal.
DAC: ch.10
Adjustment range: 00 (hex) to FF (hex)
Adjustment precision: 2.5 V £ 50 mV
Reference data value: 8A (hex)

o
CH3 } aemmmmn Delay : 0.0n8
CHe | mecmwws Hold OFF : MINIMUM
(7) B-ch. sub-brightness adjustment ST e
Adjust amplitude (forward side pedestal to | i ... S S SRS N SN A avasman/s
reverse side pedestal) of pin 17 (B-ch.) output sig-
nal T e
DAC:ch.11 e hvrcnsressdinni i . I}h ......... cuetnerandngovanens buanssuses
Adjustment range: 00 (hex) to FF (hex) o { 1
Adjustment precision: 2.5 V + 50 mV 2); 2.fdov _r"r‘ ‘L"L\
Reference data value: 7C (hex) | S E AR
.................. { GO SUONRUROE SOOI VU OO SOSRUNE A NSNS OO
TR VRPN PRI S R SO SOOI HUUUUE SOUOPRON: SO
=Fltera =Offgel= =Record Length= =Trigger=
“meathing : OFF CH1 ! ======w Main © 10K Mods : AUTO
I FLL CH2 : ooV Zoom : K Type : TV NTSC

(8) Hue adjustment

Change an input signal to full color bar signal
and adjust hue monitoring pin 62 (B-Y output)
waveform. Adjust capacitance of a capacitor con-
nected to a crystal oscillator in series so that hue

may come in the waveform around DAC center as
shown in the drawing to the right. However, full
care should be taken to APC pull-in range.

DAC: ch.6

Adjustment range: 00 (hex) to FF (hex) | R

Reference data value: 40 (hex) : : i

H2

P : z I : 2 roor
Cursor Type Trace Cursor |
OFF l A 2 [Tw T2 I

aFiter= =0ffsets 3Record Length= =Triggers

——- Main 1 10K Mode : AUTO

Zoom : 5K  Type : TV NTSC
Delay : 0.0n8

Hotd OFF :  MINIMUM

Smonthing : OFF CHt :
BW @ RLL cH2 :
CHa :
CH4
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B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide (continued)
5) RGB waveform adjustment step (continued)
(9) Color adjustment
Adjust color monitoring pin 8 (B-ch. decode
output) waveform.
DAC: ch.5
Adjustment range: 80 (hex) to FF (hex)
Adjustment precision: Adjust so each color has
B/W characteristics as shown in the right draw-
ing.
Reference data value: 37 (hex)

1608/01/28 16:14:13
7]

=Aacord Laugihs
Main 0 10K Mode : AUTO
: Type : TV NTSC
Delay : 0.0us
Hold OFF |  MINIMUM

1990/01/28 1€:14:31
: T 20us/div

OIS /3

ovd)

480.

Gch décodée outfput.“

=Record Lengtha

aTriggers

Main ¢ 10K Mode : AUYO
Zoom ! SK Type : TV NTSC
Delay : 0.0us
Hold OFf .  MINIMUM
y

1998/01/28 1i:14:50
B o 20us/div

i avasins/s

1B e output
sRecord Length= =Trigger=
Main : 10K Mede | WTO
Zoom @ 5K Type : TV NTSC

Oelay : 8.0ns
Hold OFf ©  MINIMUM
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AN2526NFH

B Application Notes (continued)
[2] Adjustment method of evaluation board (continued)
2. Quick start guide (continued)

5)

(10) Driver output

0)

9 1900/01/28 10:15:50

Ciam IV

RGB waveform adjustment step (continued)

T 20us/div

Check that the driver outputs (pin 17, pin 19

and pin 24) are just as shown on the drawing to

the right.

sFiters =0ffsat=

=Recerd Lengtha

imaothing : OFF CH1 { eme==ee Main : 10K  Made : AUTO
Ul FULL CHZ : 0.00v Zoom ¢ 3K Type : TV NTSC
CHE 1 ~=wmmas Delay : 0.0ns
CHA § ~mmmmme Hold OFF ©  MINIMUM
3 1999/01/28 18:16:24
cH2a v 20us/div
DG 101 :
AVQASIMS /8

. : - s
H {G-ch. output!
wFiters =Offsate =Record Length= aTriggers
Smoothing : OFF CH1 : =acawcas Main : 10K Mode : AUTO
BW : FULL CH2 ; egov Zeom :  SK Type : TV NTSC
CHY : ~=eom=-~ Delay : A.0ns
[ 1Y R —— Hold OFf :  MINIMUM
1s88/01 11631
. . CHZ= 1V i 20us/al
Special parts list ; : v

Socket: Yamaichi Electronics Co., Ltd.
P/N: 1C51-0844-807

Crystal oscillator:

Nihon Dempa Kogyo Co., Ltd.
P/N: NX1255GB oy ch j“w :
NTSC: 3.579545 MHz o Wl 0 B9
PAL: 4.43361875MHz | Mo
Hex Inverting Schmitt Trigger:
P/N: 74HC14 I
Printer cable connector (IEEE1284) between I2C bus ettore offants
evaluation board and PC: owirAL G maav
Hirose Electric Co., Ltd. i —

P/N: RC10-type RC10-36R-LW

Panel connector:
Japan Aviation Electronics Industry, Ltd.
P/N: IL-FPR-U30S-HF

sRacard Lengths =Trigger=
Main @ 10K i AUTO
Zgom : 8K Type : TV NT8C
Oelay : 0.0ns
Held OFf @ MINIMUM
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AN2526NFH Panasonic

Application Notes (continued)

[3] Troubleshooting

1. No RGB output waveforms come out.
— Is plugged to source?
Is the specified voltage applied to the power source pin of each IC?
Is a socket contact in place for a socket-type evaluation kit?
Is an input signal ready?
Is it controlled by I2C bus or 3-line serial?

Is brightness signal outputted to RGB output?

Ll Ll

Is crystal oscillated?

— Did you adjust capacitance inserted into crystal in serial?

2. There is a delay of color signal level by 1H in PAL mode screen.

— Do you external 1H delay of R-Y/B-Y signal return to the IC through an adder?
(Philips' TDA4665 is recommended as 1H delay + adder.)
— Are you setting I?C bus or 3-line serial to QUASI_PAL mode?

3. When inputting CPS, chroma element is superposed on RGB output.

— Is pin 58 external Trap setting optimized?
(L =47 pH, C =39 pF for NTSC — Optimize on PWB of the set.)
(L =47 pH, C =27 pF for PAL — Optimize on PWB of the set.)

[4] Q&A

1. What broadcasting system to be corresponded?
— NTSC/PAL

2. Capacitance attached to pin 18, pin 23 and pin 25 (R/G/B out_det) is 2.2 uF, which is fairly big. Is there no

problem even in 0.22 uF?
— Itis impossible. 1H stripe pattern caused flickers.

3. Is 1 UF capacitor coupling necessary even if we don't use pin 3, pin 4 and pin 5?

— No problem if any sagging occurs at H rate.

4. Pin 60 Y input (composite signal input) is clamped by sync tip clamp circuit prior to the input to the pin. How

about DC coupling?

— It doesn't make sense. Never fail to do capacitor coupling.

5. Isit possible to make capacitances for pin 2 Vigg and pin 40 smaller?

— Possible. Make it smaller after checking that there is no occurrence of noise on video output.
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Panasonic AN2526NFH

B Application Notes (continued)
[4] Q & A (continued)
6. Is performance of H-sync separation or V-sync separation inside AN2526/AN2526NFH identical with digital
separation by synchronous counter?
(In the case that badly synchronized video signal is inputted, it often caused no function in digital separation.)
— In the case that input signal is unstable in weak electric field, analog separation adopted in this IC would
guarantee more stability.

LPF is constructed by external constant for pin 45. V separation is done by the filters of pin 30 to pin 35.

7. How is it different between vertical sync signal input with VDBin of pin 35 and inside sync separation?
— In AN2526/AN2526NFH, vertical sync separation is not done inside.
The external separation gives you much resistance to noise in weak electric field of car navigation system.
8. I wonder if pin 37 MOS GND or pin 41 pulse GND is separated from analog GND inside the LSI. (I would like
to know as a yardstick for outside separation of GND.)

— It is separated inside in terms of wiring.

[5] Drawing of car navigation system

I2C/3-line serial
control microcomputer

o LCD panel
TV tuner | Video signal _ RGB | 5V source
VTR driver

Signal processing

[ AN2526/AN2526NFH
Driving clock
HD, VD | Timing
Color controller
difference 4 }
IHDL signal Analog  Digital/analog
RGIB RGB
Navigation OSD

system microcomputer

Color difference signal
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AN2526NFH Panasonic

B New Package Dimensions (Unit: mm)
* QFP064-P-1010A (Lead-free package)
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Request for your special attention and precautions in using the technical information
and semiconductors described in this material

(1) An export permit needs to be obtained from the competent authorities of the Japanese Government
if any of the products or technologies described in this material and controlled under the "Foreign
Exchange and Foreign Trade Law" is to be exported or taken out of Japan.

(2) The technical information described in this material is limited to showing representative characteris-
tics and applied circuits examples of the products. It neither warrants non-infringement of intellec-
tual property right or any other rights owned by our company or a third party, nor grants any license.

(3) We are not liable for the infringement of rights owned by a third party arising out of the use of the
product or technologies as described in this material.

(4) The products described in this material are intended to be used for standard applications or general
electronic equipment (such as office equipment, communications equipment, measuring instru-
ments and household appliances).

Consult our sales staff in advance for information on the following applications:

e Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment,
combustion equipment, life support systems and safety devices) in which exceptional quality and
reliability are required, or if the failure or malfunction of the products may directly jeopardize life or
harm the human body.

o Any applications other than the standard applications intended.

(5) The products and product specifications described in this material are subject to change without
notice for modification and/or improvement. At the final stage of your design, purchasing, or use of
the products, therefore, ask for the most up-to-date Product Standards in advance to make sure that
the latest specifications satisfy your requirements.

(6) When designing your equipment, comply with the guaranteed values, in particular those of maxi-

mum rating, the range of operating power supply voltage, and heat radiation characteristics. Other-
wise, we will not be liable for any defect which may arise later in your equipment.
Even when the products are used within the guaranteed values, take into the consideration of
incidence of break down and failure mode, possible to occur to semiconductor products. Measures
on the systems such as redundant design, arresting the spread of fire or preventing glitch are
recommended in order to prevent physical injury, fire, social damages, for example, by using the
products.

(7) When using products for which damp-proof packing is required, observe the conditions (including
shelf life and amount of time let standing of unsealed items) agreed upon when specification sheets
are individually exchanged.

(8) This material may be not reprinted or reproduced whether wholly or partially, without the prior written
permission of Matsushita Electric Industrial Co., Ltd.
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