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1. Power supply circuit

1-1. Outline

This power supply unit adopts the switching mode technology, and is an off-line mode type unit that provided
several different DC outputs. The scanning frequency is available in different values ranging from 31 kHz to
70 kHz. Moreover, it is capable to operate at an AC input voltage of 100V ~ 240V and an AC frequency of
50/60 Hz+3Hz.

The block diagram is the functional construction schematics, that shows the major functions of this power
supply unit.

1-2. EMI

The EMI circuit has a 2-stage construction, with the first stage consisting of the common mode choke unit
and one X-capacitor, and the second stage consisting of the common mode choke unit and four Y-capacitors.

R101 is the bleed resistor of the X-capacitor. When the power supply switch is turned OFF, this resistor
carries out the emergency charging of the capacitor C101.

The EMI is the circuit that prevents the monitor switching noise from being generated, there by minimizing the
negative influence on the other electronic equipment.

1-3. AC rectifier and smoothing capacitor

The AC input is rectified by means of the full-bridge rectifier, that consists of the diodes D101 to D104. The
AC voltage is converted into the DC voltage by passing through the next stage, that consists of the smoothing
capacitor C105.

TH101 is a NTC thermistor for the power supply at the in-rush current limit.

1-4.Degaussing circuit

The degaussing circuit consists of the PTC thermistor TH102, the degaussing coil and the relay RL101. The
relay is controlled by means of the +12V control signal coming from the CPU.

1-5. Transformer and energy induction

1) When the PWM controls IC KA3842A chip, a driving pulse is generated at the gate of the transistor Q101,
and Q101 turns ON. The current returns from the “plus” (+) side of the energy-supplying capacitor C105 to
the “minus” (-) side of the same capacitor C105, passing through the transformer Q101 D-S. During the
ON cycle, the energy is stored in the transformer T101. The transistor Q101 turns OFF when the driving
pulse disappears from Q101. As a result, all voltages of the dot ends of the winding flow to the positive
direction and reach the fly-back rectifier. At that point of time, the diodes of the rectifier of the secondary
side turn ON, a temporary energy is induced at the secondary side, and the ON cycle of the driving pulse is
repeated.

2) The power supply MOS FET Q101 carries out the ON/OFF operation of the control unit, by means of U101
KA3842A. KA3842A is a PWM (pulse width modulation) IC chip, with 16 V starting voltage and 10 V cut-off
voltage.

The following list shows the pin layout of KA3842A pulse width modulation IC chip.

Pin 1: Feedback Pin 2: Compensation
Pin 3: Current sensor Pin 4: Oscillator

Pin 5: Ground (GND) Pin 6: Pulse output
Pin7: VCC Pin8:  VREF (5.1V)
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1-6. Over current protection

R111 is a sensor resistor, and it has the function of increasing the current of this loop when the output of the
secondary side is either in the overloaded state or is insufficient.

Since the current passing through the R111 sensor resistor has voltage dropping effect, the operation of the
output pulse is stopped when a voltage lower than 1 Volt is detected at the pin number 3 of the KA3842A
3chip, and the switch of the power supply MOS FET is kept in the “break” state until the VCC voltage is
charged up to 16 Volts, and the operation of U101 KA3842A is resumed. When it is not clearly known
whether there is voltage shortage or not, however, this circuit repeats the ON/OFF switching, and the power
supply LED lights up.

1-7. Starting circuit

The resistor R114 and R120 and R169 and diode D106 and D108 and zener diode ZD101 are for the starting
operation. When the circuit starts its operation, the power supply transformer T101 supplies the auxiliary 16V
voltage power to the control IC chip U101 via pins 6 and 7 of the winding transformer T101.

1-8. Synchronization circuit

The synchronization signal is induced from the fly-back transformer (FBT), and carries out the
synchronization with the power supply frequency. The frequency range is from 31 kHz to 70 kHz, and the
component elements of the synchronization circuit are C114, R115,R116, R117, and D109.

1-9. Feedback circuit

The feedback circuit loop induces the 80 V voltage through the R151 and the 7 V voltage through the R153.
The 80V voltage feedback through the pin 8 and the 7V voltage feedback through the pin 14 of the power
supply transformer. These voltage are divided by VR101 and R149 and ,compared to reference voltage
(2.5V) of Q103, and the error voltage is feedback to the pin 2 of the U101 by passing through R122 and R120,
and become equal the voltage and reference voltage.

1-10. Snubber circuit

The snubber circuit has the function of clamping the ON/OFF spikes of the power supply MOS-FET, and its
component elements D105, D116,C106,C127, R106,R125 make up a snubber that turns OFF the power
supply MOS-FET.

1-11. Secondary rectifier and smoothing rectifier

The secondary rectifier is a harmonic rectifier consisting of D111, C124 and R128, and it works as a snubber
circuit as well. The capacitors C120 and C138 are the smoothing rectifier working on the 50 Volt DC output.
There are also other DC outputs, such as 80 Volt (D110), 13.6 Volt (D112) and 7 Volt (D113).

1-12. Power saving
Power saving mode : Every DC voltage operation of the CRT is turned OFF.
The color of the power LED D1Y1and D1Y2 switches from green to orange.

1) When the power switch is turned ON when there is nothing being entered in the video cable. At that time,
monitor is shifted from the free-run mode to the power saving mode, the transistor Q105 turns OFF and the
operation returns to the power saving mode within a few seconds.

2) As for the sequence of steps that turn the operation to the power saving mode, if the keyboard is not
touched for a given period of time that a preset in advance, the CPU outputs (pin 19 PMS) the LOW level
signal to the transistor Q105, then Q105 turns OFF, and then the transistor Q104 turns OFF. As a result the
power is shut out at that state.

3) When the user touches the keyboard in the power saving mode, the operation is resumed, the video
signals V-SYNC and H-SYNC turn ON. And the CPU output signal turn HIGH, and supply to the transistor
Q105 through R173, R148 and D125 from pin 19(PMS) of CPU, then the transistor Q105 turn ON, and
then the transistor Q104 turn ON. As a result the operation returns to the ON state.
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1-13. DC/DC

The DC/DC voltage is DC 50 volts, and since the set-up voltage is variable from 60 volts to 150 volts, it is
variable depending on the horizontal synchronism. The frequency band is variable from 31 kHz to 70 kHz.
The voltage is feed back from the fly-back transformer (FBT). The DC/DC output voltage is used as high-
voltage input of FBT T301.

1) DC/DC is a step-up circuit, and consists mainly of the choke L106, the transistor Q102, the diode D114
and U102.

2) When the PWM controls U102 IC KA3843, a driving pulse is generated at the gate of the transistor Q102,
and the transistor Q102 turns ON. During the ON cycle, the energy is stored in the choke L106. The
transistor Q102 turns OFF when the driving pulse disappears from the gate of the transistor Q102. As a
result, the voltage at the dot terminal of the winding flows in the positive direction and goes to the fly-back
rectifier. The energy stored in the choke L106 is entered in the FBT, passing through the choke L1086, the
diode D114 and the capacitor C129.

3) The feedback is detected by the FBT via diode D130, the capacitor C145, the resistor R145 the variable
resistor VR102 and the fixed resistor R146, and connected to the pin2 of U201.

This loop is the regular type one.

4) The frequency of the synchronization signal coming from 6pin of FBT T301. It is variable from 31 kHz to 70
kHz. The circuit consists of the capacitor C132, the resistor R139, the diode D115, the resistor R138 and
the resistor R140.

5) The soft start circuit consists of the resistor R178, the capacitor C164, the diode D133 and the diode D120.
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2. MCU

Monitor MCU Specification for Model FE700+ (N0701)

Frequency Specification
H-freq. : 29.5K — 71KHz

V-freq. : 43 — 160Hz
Judge polarity only when frequency is 31.5 KHz and 37.8 KHz

Support composite sync detection

System Architecture
1. MCU — Weltrend WT62P1, 32K bytes ROM size

2. EEPROM - 24C04 series, 4K bit, with ID code for identify initialization.
3. OSD - Myson MTV021N16

Input
1. Syncinput - 2 pins for H-sync & V-sync frequency inverted input.
2. Key input — 2 pins for A/D key input (EXIT, -, +, DOWN, UP, PROCEED and RESET).
3. Reset input  — low pulse for reset MCU

4. Crystal input — 2 pins using 12MHz crystal.

Output — MCU digital pin

1. Degauss — Active high pulse for 5 sec when in degauss. MCU will activate degauss while power on.
2. CS output — 3 pins (CS2, CS1, CS0) for CS control

H-sync CS2 CS1 CS0

fH =<30.80KHz 1 0 0
30.80KHz< fH =<33.25KHz 1 0 0
33.25KHz< fH =<36.50KHz 1 1 0
36.50KHz< fH =<40.50KHz 1 1 1
40.50KHz< fH =<45.10KHz 0 0 0
45.10KHz< fH =<51.60KHz 0 0 1
51.60KHz< fH =<55.10KHz 0 1 0
55.10KHz< fH =<62.15KHz 0 1 0
62.15KHz< fH =<71.00KHz 0 1 1
71.0KHz< fH 1 0 0
Mode change 1 0 0

7-5



3. Power saving — 2 pins for power saving control (pin19 PMS, pin 14 HEATER)
If fH > 71KHz or fH < 30KHz, enter power saving mode.

Enter power saving mode after 3 sec when condition met.

Mode H-sync freq. V-sync freq. | PMS(pin19) |HEATER(pin14)
ON Yes Yes 1 1

No Yes 0 *
Power saving mode Yes No 0 *

No No 0 *

* When enter power saving mode, HERTER CONTROL from MPU is supplied following.

Waveform is 5Vp-p rectangle waveform (applox. 42% duty) for power save.

5Vp-p

<& »

42%duty

4. Mute — 2 pins for screen mute
Mute1 — active low pulse for about 0.8 sec when mode change.
Mute2 — active low pulse for about 1.0 sec when mode change, active with mute 1 simultaneously.

5.D/A

MCU has 14 pins PWM output which are Brightness, Contrast, H-phase, H-size, V-center, V-size,
Pincushion, Trapezoid, Rotation, Parallel, Pin-balance, R-gain, G-gain and MOIRE CANCELER.

OSD IC has 4 pins PWM output which are B-gain, R-bias, G-bias and B-bias.
6. Sync output — 2 pins for H-sync and V-sync negative output, normal high.
7. DDC - 2 pins (DDC SDA/DDC SCL) for DDC1/DDC2B or auto alignment control.
- In auto alignment mode, all keys and OSD are disabled.
8. SDA/SCL - 2 pins for EEPROM and OSD control.
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sRGB mode function

1. TAG 1 on sRGB mode

This model can not control “BRIGHTNESS” and “CONTRAST” in TAG1 while sSRGB mode.
Can control only “DEGAUSS” when select TAG1.

“‘BRIGHTNESS” and “CONTRAST” is skipped.

HoESEEO O (Z] 0

BRIGHTNESS

s [ Tl =
CONTRAST

o [ 1M o

DEGAUSS

sRGE MODE

2. OSM LOCK OUT on sRGB mode.

Push A or ¥
—

Push A or ¥
+—

oo EeEEs U = (2] 0

BRIGHTNESS

® [ Tl =
CONTRAST

o [ 1Nl o

DEGAUSS

sARGE MODE

This model can not control "BRIGHTNESS” and “CONTRAST” in TAG1 while sSRGB mode.
Therefore OSM LOCK OUT on sRGB mode has no control.

|

BRIGHTNESS

¢ [ Il
CONTRAST

o [ 1IN o

sREB MODE

OSM LOCKED OUT
SEE USER'S MANUAL FOR
MORE INFORMATION.

Control Panel Operation

CMudiSyne )

()]
cog®moo [
CONTROL

1. Key arrangement — 7 keys for OSD control.
2. Hot key operation

RESET key — Enter selftest mode if pressed when power on In User Mode.

POWER SW
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I’C interface

1. DDC1/DDC2B — VESA DDC1/DDCZ2B is supported.

2. Auto alignment — I12C auto alignment protocol is supported.

Timing Table
Total 20 preset modes.
Mode Resolution H-sync. V-sync. H polarity | V polarity
1 VGA350 31.5KHz 70Hz + -
2  |VGA400 31.5KHz 70Hz - +
3 |VGA480 31.5KHz 60Hz - -
4 640*400(70)(P/P) 31.5KHz 70Hz + +
5 |VESA800%600(60) 37.9KHz 60Hz + +
6 MAC640%480 35.0KHz 67Hz - -
7 |VESA640*350(85) 37.9KHz 85Hz + -
8 |VESA640*400(85) 37.9KHz 85Hz - +
9 |VESAB640*480(75) 37.5KHz 75Hz - -
10 |640*480(75)(P/P) 37.5KHz 75Hz + +
11 |XGA 35.5KHz 87Hz + +
12 |VESA800*600(75) 46.9KHz 75Hz + +
13 |VESA640*480(85) 43.3KHz 85Hz - -
14 |MAC832*624 49.7KHz 75Hz - -
15 |VESA800*600(85) 53.7KHz 85Hz + +
16 |VESA1024*768(70) 56.5KHz 70Hz - -
17 |VESA1024*768(75) 60.0KHz 75Hz + +
18 |VESA1280*1024(60) 64.0KHz 60Hz + +
19 |VESA1024*768(85) 68.7KHz 85Hz + +
20 |VESA1024*768(60) 48.4KHz 60Hz - -




Signal detection

1. Preset signal
2. GTF signal

3. User signal

1. Preset signal

Total 15 modes.

Input Signal (SET)

Tolerance: fH = +/- **kHz fV = +/- **kHz

fH fv Sync.Pol. *1 OSM Number
Hori.  Ver.

31.469kHz 70.087Hz + - VGA350 1
31.469kHz 70.087Hz - + VGA400 2
31.469kHz 59.940Hz - - VGA480 3
35.000kHz 66.667Hz + + MAC640*480 4
37.500kHz 75.000Hz - - VESA640*480@75 5
46.875kHz 75.000Hz + + VESA800*600@75 6
43.269kHz 85.008Hz - - VESAG640*480@85 7
48.3kHz 60Hz - - VESA1024*768@60 8
49.725kHz 74.550Hz - - MAC832*624 9
53.674kHz 85.061Hz + + VESA800*600@85 10
60.023kHz 75.029Hz + + VESA1024*768@75 11
63.9kHz 60Hz + + VESA1280*1024@60 12
68.677kHz 84.997Hz + + VESA1024*768@85 13
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Pin Definition

1.MCU

Pin No. Pin name I/0 Signal name Function
1 PWM2 0 HP H-position D/A
2 PWMH1 0] BOW Pin-balance D/A
3 PWMO 0 HS H-size D/A
4 /RESET I RESET Low reset
5 VDD VCC +5V
6 GND GND Ground
7 0SCO0 I/O XTAL2 12MHz oscillator output
8 0SC1 I XTAL1 12MHz oscillator input
9 PB5/SDA2 I/0 MSDA EEPROM/OSD SDA
10 PB4/SCL2 I/0 MSCL EEPROM/OSD SCL
11 PB3/PAT I/0 SELFTEST Test Pattern
12 PB2 I/O CS1 CS1
13 PB1 I/0 CS0 CS0
14 PBO I/O #HEATER Heater control
15 /[IRQ/VPP I/O P-ON Detect power on
16 PC7 I/O #MUTE2 Mute2
17 PC6 I/O DEG Degauss out
18 PC5 I/0 #MUTE1 Mute1
19 PC4 I/O #PMS Power saving control
20 PC3/AD3 I/O CS3 CS3
21 PC2/AD2 I/0 CS2 CS2
22 PC1/AD1 I/O KS1 EXIT/©/@/RESET key
23 PCO/ADO I/0 KS2 @®/B/PROCEED key
24 SDA1/PAO I/0 SDA DDC SDA
25 SCL1/PA1 I/0 SCL DDC SCL
26 PA2/PWM8 I/0 ROT Rotation D/A
27 PA3/PWM9 I/0 CS4 CS4 D/A
28 PA4/PWM10 I/0 BRIGHT BRIGHTNESS D/A
29 PA5/PWM11 I/0 LED-G LED green D/A
30 PAG/PWM12 I/0 LED-O LED orange D/A
31 PA7/PWM13 I/0 MC Moire Cancel D/A
32 PDO/NOUT I/O V-OUT V-sync out (negative pulse)
33 PD1/HOUT I/O H-OUT H-sync out (positive pulse)
34 PD2/PWM7 0 VC V-center D/A
35 PD3/PWM6 @) PARA Parallel D/A
36 PD4/PWM5 0 TRAP Trapezoid D/A
37 PD5/PWM4 @) PIN Pincushion D/A
38 PWM3 0 VS V-size D/A
39 HIN I H-SYNC H-sync input
40 VIN I V-SYNC V-sync input




GENERAL DESCRIPTION

The WT6132/62P1 is a microcontroller for digital controlled monitor with Universal Serial Bus (USB)
interface.

It contains an 8-bit CPU, 32K bytes flash memory, 512 bytes RAM, 14 PWMs, parallel I/Os, SYNC signal
processor, timer, DDC1/2B interface, master/slave 1°C interface, low speed USB device module, 6-bit A/D
converter and watch-dog timer.

FEATURES

- 8-bit 6502 compatible CPU with 6MHz operating frequency

- 32768 bytes flash memory, 512 bytes SRAM

- 12MHz crystal oscillator

- 14 channels 8-bit PWM outputs

- Sync signal processor with H+V separation, H/V frequency counter, H/V polarity detection/control andclamp
pulse output

- Six free-running sync signal outputs (Horizontal frequency up to 106KHz)

- Self-test pattern

- DDC1/2B supported

- Fast mode master/slave I°C interface (up to 400KHz)

- Embedded USB function with endpoint 0 and endpoint 1

- Built-in 3.3V regulator for USB tranceiver

- Watch-dog timer

- Maximum 28 programmable 1/O pins

- One 8-bit programmable timer

- 6-bit A/D converter with 4 selectable inputs

- One external interrupt request input

- Low VDD reset

PIN CONFIGURATION

40-pin PDIP
Pwm2 [] 1 40 [ vIN
pwmi[] 2 39 [ HIN
Pwmo ] 3 38 [] PwM3
reseT/iava ] 4 a7 [] Pos/PWMA
voo [ s 36 [] poarPwms
GND[] 5 35 [] PD3/PWMG
osco[]7 34 [ ] PD2/PWMT
osci[] s 33 [] po1sHOUT
pes/SDAZ ] 9 32 [ PoosvouT
PB4/SCL2 [] 10 WT62P1-N40 31 [ ] PAT/PWM13/CLAMP
Pe3/PAT ] 11 30 [] PasiPwi12
pez[] 12 29 [ Pas/PWIM11
PB1/HFI[] 13 28 [ ] Paa/PwWIMI10
PBO/HFO ] 14 27 [] PA3PWIMO
Ra] s 26 [] PaziPwims
PC7/S0GIN [] 16 25 [ ] Pat/sCLY
ree[] 17 24 [ ] PAC/ISDAT
pes[] 1o 23 [] PCO/ADO
Pca] 19 22 [7] PG1/AD?
pca/ans [ 20 21 [[] PC2/aD2

*|2C is a trademark of Philips Corporation.
* DDC is a trademark of video Electronics Standard Association (VESA).



SYNC Processor

The SYNC processor can : (1) separate the composite sync signal; (2) calculate HSYNC and VSYNC
frequencies; (3) detect polarities of HSYNC and VSYNC input; (4) control the output polarities of HSO and
VSO pin; (5) generate free-running horizontal and vertical sync signals for burn-in test; (6) generate self-test
pattern signal.

H Period Counter SEPART
¥
306G »>
il EXTRHS MUX H Freq Counter
HIN— H Polarit ite Si |
y Composite Signal BYPA
MUX - v 88
EXTRVYS ENFREE
SOGIN — Detect Separator . I HOPOL
MUX |——m
HINPOL —¥ MUX H Polarity Control ——» HOUT
FREEHS
Clamp Pulse
FREE2— cveree M Gemerater [ CLAMP
. . Free-running Sync
REE Signal Generator ‘ VOPOL
FREE0— FREEVS ¥
MUX V Polarity Control |——» VOUT
SEPART  —p
Y TVINPOL
MUX V Polarity Detect
VIN
\ Freq Counter
PATI —® Test Pattern »
PATO o Generator * PAT

Composite Sync Signal Separation

The composite sync signal comes from HSYNC pin and is separated by the sync separator.
The operations of sync separator are:

- detect the polarity and covert composite sync signal to positive polarity.

- extract Vsync

Pulse width less than 6us will be filtered, the Vsync will be widened about 5.5~6.5us.

- count the pulses during the separated Vsync is low and save the counter value (N,).

- bypass the composite sync pulses before the counter equals to N,

- start inserting Hsync pulses after the counter equals to N, until the separated Vsync is low.

- the period of inserted Hsync is decided by the last two bypassed Hsync.

- the pulse width of the inserted Hsync is 2us.

Positive H+V |
Separated Hsync |

»le |
L )

bypass insert HSYNC

<&
<«

Separated Vsync
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To decide whether the HSYNC input is a composite sync signal or not, program should check the frequency
of VSYNC first (reset H+V bit to “0”). If the VSYNC frequency is lower than 15.25Hz (OVF2=1), set H+V bit to
“1” and check VSYNC frequency again. If VSYNC still has no frequency, that is power saving condition,
program should reset H+V bit. If it has a valid frequency, the HSYNC input is composite signal.

Frequency Calculation

Horizontal frequency and vertical frequencies calculation are done by using one 10-bit up counter. After
power is on, the SYNC processor calculates the vertical frequency first (H/V bit = "0”). A 31.25KHz clock
counts the time interval between two VSYNC pulses, then sets the FRDY bit and generates an INT1 interrupt
(if IEN_S bit is “1”). The software can either use interrupt or polling the FRDY bit to read the correct vertical
frequency. After reading the REG#16H, the FRDY bit is cleared to “0”, counter is reset and H/V bit is set. The
SYNC processor starts to count horizontal frequency. The horizontal frequency calculation is done by
counting the HSYNC pulses in 8.192 ms. Like the vertical frequency, the horizontal frequency can be read
when the FRDY bit is set or INT1 occurs. After reading the REG#16H, the FRDY, INT_S and H/V bits are
cleared. The SYNC processor starts to calculate the vertical frequency again, and so on.

The relationships between counter value and frequency are:
Hfreq = (counter value x 122.07) Hz
Vfreq = ( 31250 / counter value) Hz
The frequency range:
Hfreq range: 122.07 Hz to 124.8 kHz; Resolution: 122.07Hz
Vfreq range: 30.5 Hz to 31.25 kHz

If counter overflowed, the OVF1 bit will be set to “1”. The counter keeps on counting until it overflowed again.
The OVF2 bit and FRDY bit will be set when counter overflowed twice. This is designed for finding the vertical
frequency bellows 15.25Hz. The program should check REG#17H before reading REG#16H.

Polarity Detect/Control

The polarities of HSYNC and VSYNC are automatically detected and are shown in the H_POL and V_POL
bits. The polarities of HSO and VSO are controlled by the HOP and VOP bits. For example, set HOP bit to "1”,
the HSO pin always outputs positive horizontal sync signal, whatever the HSYNC input’s polarity is.
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Free-running sync signal and Self-test pattern

Free-running Self-test
Fy Hor frequency 48.000KHz 31.496KHz
Fy Ver frequency 72.072Hz 59.993Hz
Tur Hor total time 20.833us 31.75us
Tyr Ver total time 13.875ms 16.669ms
Tus H sync time 2.417us 3.833us
Ths H Back porch + H Left border 1.417us 2us
Tue H Front porch + H Right border 1.125us 0.708us
Tys V sync time 6 x THT 2 X THT
Tvs V Back porch + V Top border 23 x THT 33 X THT
Tye V Front porch + V Bottom border 38 x THT 11 X THT
Tvioeo Video pulse width 41.67us 41.67ns

Thr > g:HS
HOUT | e e .
vour | T d\ |
L e
HOUT | ] ] |
PAT L | I \ | 1 |
%‘?HB 44 kaB 4” HHF TVEDIO
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DDC Interface

The DDC interface is a slave mode |12C interface with DDC1 function. It is fully compatible with VESA
DDC1/2B standard. The functional block diagram is shown in the below.

Internal Data Bus

A
I — 3 | — ENACK
Data Buffer
[ L1 1 l
A
> » SDA
VSYNC —» L T T T T T e MUX I
Shift Register
MUX —» P et

> rRw 1 1
T T T 3 T T T
Address Compare —» ADDR —
L1 1 A| L1

MSBI S I START/STOP Detect START
—» STOP
101 0 0O00O0
I Y S Handshake Control DDC2B
Address Register
L1111 1
SCL

—

After power on or reset the DDC interface, it is in DDC1 state. The shift register shilfts out data to SDA pin on
the rising edge of VSYNC clock. Data format is an 8-bit byte followed by a null bit. Most significant bit (MSB)
is transmitted first. Every time when the ninth bit has been transmitted, the shift register will load a data byte
from data buffer (REG#18H). After loading data to the shift register, the data buffer becomes empty and
generates and INTO interrupt. So the program must write one data byte into REG#18 every nine VSYNC
clocks.

Since the default values of data buffer (REG#22) and shift register are FFH, the SDA pin outputs high level if
no data had been written into data buffer after power on reset. When program finished initialization and set
the IEN_D bit to “1”, the INTO will occur because the data buffer is empty. The INTO service routine should
check the DDC2B bit is “0” and then writes the first EDID data byte into data buffer. When the second INTO
occurs, the INTO service routine writes the second EDID data byte into data buffer and so on.

SDA
VSYNG 121 3l . E 18]_[19

Lo saa ] | 1 1

INTO [ 1 [
IEN_D |




If a low level occurs on the SCL pin in DDC state, the DDC interface will switch to DDC2B state immediately
and set the DDC2B bit to “1”. No interrupt will be generated. But, if there is no valid device address and it
receives 128 VSYNC pulses while the SCL is high level, it will lock into DDC2B state and disregard VSYNC.

In some case, program wants to go back DDC1 state, set RDDC bit in REG#1AH and reset it again. This
operation resets the DDC interface to the initial condition.

When itis in DDC2B state, the VSYNC clock is disregarded and the communication protocol follows the DDC
standard. The data format on SDA pin is:

| s | Address [RW| A | D7,D6,..D0 | A | D7,D6,...,00 | A | P |

S: Start condition. A falling edge occurs when SCL is high level.

P: Stop condition. A rising edge occurs when SCL is high level.

A: Acknowledge bit. “0” means acknowledge and “1” means non-ackonwledge.
Address: 7-bit device address.

R/W: Read/Write control bit, “1” is read and “0” is write.

D7, D6, ..., DO: data byte.

The hardware operations in DDC2B state are:

(1) START/STOP detection
When the START condition is detected, the DDC interface Is enabled and set START bit to “1°.

When the STOP condition is detected, the DDC interface is disabled, set STOP bit to “1” and generate
INTO interrupt.

The START bit is cleared when the following data byte received.
The STOP bit is cleared after writing REG#19H.

(2) Address Recognition

It contains two device addresses in WT6132. On fixed address (‘1010000’) is for EDID reading and one
programmable address (REG#19H) is for external control, such as auto alignment.

If the address is equal to “1010000”, set ADDR bit to”0”.
If the address is equal to the bit A6 to bit AO (REG#19H), set ADDR bit to”1”.
If the address is not equal to anyone above, the DDC interface will not response acknowledge.

The ADDR bit is updated when a new device address is received.

(3) Store R/W bit and decide the direction of SDA pin
The RW bit on the SDA pin will be stored in the RW bit.

(4) Acknowledge bit control/detection
Acknowledge bit control in receive direction:
If ENACK=1 and address compare is true, response acknowledge (Acknowledge bit ="0").

If ENACK=0 or address compare is false, response non-acknowledge (Acknowledge bit ="1").

Acknowledge bit detect in transmit direction:
If the acknowledge bit is "1”, the DDC interface will be disabled and release the SDA pin.

If the acknowledge bit is "0”, the DDC interface keeps on communicating.

7-16



(5) Data bytes transmit/receive

If the RW bit is “1”, the shift register will load data from the data buffer (REG#18H) before the data byte is
transmitted and shift out data to the SDA pin before the rising edge of the SCL clock.

If the RW bit is “0”, the shift register will shift in data on the rising edge of the SCL clock and the whole data
byte is latched to the data buffer (REG#18H).
(6) Handshaking procedure
The handshaking is done on the byte level. The DDC interface will hold the SCL pin low after the
acknowledge bit automatically. The bus master will be forced to wait until the WT6018 is ready for the next
byte transfer. To release the SCL pin, write REG#19H will release clear the wait state.
(7) Interrupt INTO
The DDC interface interrupt is enabled by setting the IEN_D bit in the REG#1AH.
Interrupt INTO occurs when:
- Transmit buffer empty in DDC1 state.
The INTO occurs when the shift register load data from data buffer.
Write REG#18H will clear the transmit buffer empty condition.
- Acknowledge is detected in DDC2B state.
The INTO occurs on the falling edge of the SCL clock after the acknowledge had been detected.
The SCL pin will be pulled low to force the bus master to wait until the service routine write REG#19H.
- STOP condition occurs in DDC2B mode

Address| R/W Initial Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0018H R/W FFH D7 D6 D5 D4 D3 D2 D1 DO
0019H R 40H |DDC2B | ADDR R/W | START | STOP - -- --
0019H W AOH A6 A5 A4 A3 A2 A1 A0 ENACK

Bit Name Bit value = “1” Bit value = “0”
DDC2B DDC2B state. DDC1 state.
ADDR Received address equals to the address|Received address equals to ‘1010000’
in REG#19H(W).
RW Received R/W bit is ‘1’ Received RW bit is ‘0’
START START condition is detected. No START condition is detected.
STOP STOP condition is detected. No STOP condition is detected.
ENACK Enable acknowledge. Disable acknowledge.
A6, A5, ..., A0 7-bit slave address
D7, Ds, ..., DO Data to be transmitted or received data.
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Pull low SCL Pull low SCL Pull low SCL

SCL T T T

SDA

n [1]10[1]0,0,0 0, 0[ | Data Byte [ ] Data Byte [ [

SOA A] |A] |A]

Write REG#19H to release N N

Shift register to data buffer N N

INTO I [ | -
DDC2B=1 DDC2B=1 DDC2B=1 DDC2B=1
ADDR=0 ADDR=0 ADDR=0 ADDR=0
RW=0 RW=0 RW=0 RW=0
START=1 START=0 START=0 START=0
STOP=0 STOP=0 STOP=0 STOP=1

DDCZ2B state write timing
Pull low SCL Pull low SCL

see UL i L

SOA M0[710.0.0.0[T ] 1Al N

SDA

out [A] Data Byte [ 1 Data Byte |

Write REG#19H to release N N

Data buffer to shift reg N N

INTO [ I I
DDC2B=1 DDC2B=1 DDC2B=1
ADDR=0 ADDR=0 ADDR=0
RIW=1 RIW=1 RIW=1
START=1 START=0 START=0
STOP=0 STOP=0 STOP=1

DDC2B state write timing
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3. 2-wire serial CMOS EEROPM
AT24C08(U702)

Features

Low Voltage and Standard Voltage Operation
Vecc=4.5Vt055V

¢ Internally Organized 512 x 8 (4K)

e Two-wire Serial Interface

¢ Bldirectional Data Transfer Protocol

¢ Wire Protect Pin for Hardware Data Protection
e 16-byte Page Write Modes

¢ Partial Page Write Cycle (10 ms max)

Description

The AT24C08 provides 4096 bits of serial electrically erasable and programmable read only memory
(EEPROM) organized as 512 words of 8 bits each. The device is optimized for use in many industrial and
commercial applications where low power and low voltage operation are essential. The AT24C04 is available in
space saving eight-pin PDIP, eight-pin and fourteen-pin SOIC packages and is accessed via a two-wire serial
interface. The AT24C01A/02/04/08/16 is guaranteed for 100,000 erase/wire cycles and 100 year data
retention.

Pin Configurations

8-PIN PDIP
Pin Name Function
U/

A, to A, Address Inputs A0 [ |1 8 [ ] Vec
SDA Serial Data A1 []2 7 [ we
SCL Serial Clock Input 5 oL
WP Write Protect A2 D 3 :l S
NC No Connect GND [ ]4 5 | ] SDA

7-19



4. Horizontal deflection signal processing
LM1290(U301)
Feature of LM1290

1) Full-automatic synchronization from 22 kHz to 110 kHz. No component changeover nor external
adjustment is required.

2) DC control H phase and duty cycle.

3) The resistance corresponds to the frequency programmable down to VCO.

4) X-ray input disables H-drive until down.

5) H-drive invalid due to low VCC (when VCC<8.5V). The H OUT transistor is protected as a result.

6) The capacitor protects the H output transistor during the change of the scanning mode, by means of the
programmable frequency ramping H VO/dt.

System Block Diagram of LM1290

DUTY CNTL
4
X-RAY . DISABLE L|_‘
SD 18V LATCH l
VCC
—>
v VOLTAGE [— HDRIVE + 7] i privE
REFERENCE | PD2
—
GND PD2
FILTER
5 FLYBACK
PD1 FILTER/
FVC_ 11l ¢ VCO IN
FILTER L —» SH [P vco [P A
|: FCV ) y >< PD1
H/HV H SYNC »
SYNC‘E3 »| PROCESSOR V DETECT
'_g_' [ |—| 10]
H/HV POLARITY fuy PHASE CNTL
Typical Application of LM1290
VCC
o)
Hg
POLARITY & + [ ¢ 100uF
OUTPUT 20k | Ao
f) J V
MIN oc 3.0k 047uF
L ¢ == :IOHL\:\RrrY Veer (2] — 3.3k
I PD1 FILTER/
iy B o
SYNC Eloveie 4200 ruren H PHASE
INPUT -RAY PHASE [0 5K CONTROL
o v
[ 7] H DRIVE GND[® 1.2k
doF
VCC l
H DRIVE
hd OUTPUT
DUTY FLYBACK
CYCLE PULSE IN
CONTROL O X-RAY
PROTECTION
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1) fmin (pin 1)
Lower limit frequency is decided by following.
fmin = 5.6x10%/ (R368+500)
fmin = 29.1 kHz, R368 = 18.7KQ (When the frequency is 30kHz or more)
2) Polarity of H/HV (pin 2)
For detecting the polarity of H/HV sync at pin 3. A low logic level at pin 2 indicates positeve
H/HV sync to pin 3, a high level indicates negative H/HV sync to pin 3.
3) H/HV synchronous input (pin 3)

When there is compatibility between TTL and CMOS, the H/HV synchronous input is within the 0.35 to
1.85 V range, and the polarity is positive.

4) Power factor control (pin 4)
A DC voltage applied to this pin sets the duty cycle of the H-DRIVE output (pin 7)
V4 = 0~4V =70 to 30% duty cycle (10%/V)
= 2.12V typ.(fH=<42.6kHz) / 2.00V typ.(fH>42.6kHz)
Duty = 70% - (V4*10%/V) = 48.8% / 50.0%
5) X-ray shutdown (pin 5)
Specification: 1.65 to 1.8V shutdown

When B+ HV=25 kV, we have Vout = 28 VDc (C306 + side voltage at feedback from FBT.), therefore,
when shutdown HV = 28.0 kV, we have Vout = 30.0 VDcC.

When R352=11.3KQ and R386=10KQ, we have shutdown VOL = 26.0 to 32.0KV.
6) Fly-back input threshold voltage (pin 6)

Spec. : 5 Vp-p < V6 < Vcc, Vee = 12V

R338 = 24KQ, V6 = approx. 11 Vp-p.
7) Horizontal drive (pin 7)

Low level current: Minimum 100mA

Low level voltage: Maximum 0.4V

48.36KHz: Ton = 10.4 us, Toff = 10.4 us : 50.0%
8) H-PHASE control (pin 10)

Control gain specification = 8.89% TH/V

Minimum control Range = + 22%TN

V10 = 3.8~6.0V f=231.5kHz, Range =+ 3.1 us

f =68 kHz, Range =+ 1.4 us

9) Vref (pin 13)

Vref specification = 8.2 VDC
10) Vcc (pin 14)

Vcc specification=12 V
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5. Vertical compensation and geometrical compensation of the raster
LM1295(U402)

Feature of LM1295
1) Vertical scanning frequency : 50 to 170Hz.
2) DC control compensation amplitude.
3) Temperature stability of the vertical amplitude : 1%.
4) Dynamic vertical deflection correction for secondary anode voltage drop.

5) Positive and negative compensation signals.

Block Diagram of LM1295

Osc 2f ALC
Cap Cap Cap Rvert Rvert

BT o %

in 4 Osc i 2
V Syncin :2:[ /l/l — Auto Gain .| Vertical —OE: + Vertical Drive
V Height 2 || Level [ 1Adjus output ——C-> - Vertical Drive
—E 1

Gnd ho—1 Vee (12V)
VDyn § GND
Height 8V Cap
-(V)?
ARIA e
V Dyn
Foena 1 V Dyn Focus
Cntl
- H 4V Cap
H Trap " Trap
cntl O H Dyn Width
E-W Pin O
cntl 10 " / 1
H Para , Para H Dyn Cntl
Cntl \ 5
H Bow 120 D
Cntl
Application of LM1295
R1 10KQ TO V Deflection
U1 21 wwz' > Output Amp.
LM1295
Rvert Rvert o4 S Center Adi.
oo _|Gnd  V Drive >
C1 3 < =
B lav cap POOKOZ VR4 2 g
o1 00uF g ¥ ) Fika
H 8V Cap V Drive e >
caIQuF g OSD Cap|20 C8 | SR8
= |Vref Cap ! < 10KQ
L 19 ¢ 9.47uF
‘ - 21 Cap—=4 |
Negatve 4y syncin 4.7yF
going V Sync 2 . HALC Cap 18 C6 4y R7
12V V Height 10KQ
l 7 V Gn d 17 'l'l'l'l'l
%\ pynl15= 300KG =
R3 yn »3 VR3
R2 2 Focus Cntl 3 sko
Toka | E150KQ =
> 6|VDyn  VDyn|16
Height Focusicz > m
:, C5
¢ S 10uF-
VR1 R4 R5 S Amplitude Adj. I 1o0uF
=5K£2 50Kg7_ 10KQ A VR2
200KQ
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1) V-Height (pin 2)

The amplitudes of the +V (pin 24) and -V (pin23) drive currents are controlled by means of the 0V to 4V
voltage of this pin. The current can be raised by raising of the voltage.

2) 4V CAP (pin 3)
4V CAP (capacitor), should be connected 10 uF capacitor between pin3 and GND(pin17).
3) V-Sync in (pin 4)

The vertical synchronization input is a negative TTL level pulse, and it has the function of locking the vertical
oscillator. The input threshold level is approximately 2V. The pulse has a minimum width of approximately
200 ns.

4) 8V CAP (pin 5)
8V CAP (capacitor), should be connected 100uF capacitor between pin5 and GND(pin17).
5) V-Dyn Height (pin 6)

The amplitude of the driving currents of the +V (pin24) and -V (pin23) are controlled by means of the 3V to
4V voltage of this pin.

6) H-Dyn Height (pin 9)

This output is expressed by the sum of the vertical ramp and the parabola resulting from that ramp. The
amplitude and the polarity of the ramp signal is controlled by H TRAP CNTRL (pin 11), and the amplitude
and polarity of the parabola is controlled by E-W PIN CNTRL (pin 10), both in the DC-control.

7) E-W PIN CNTRL (pin 10)

This is the E-W (East-West) direction pincushion deformation control function, and the voltage range is
within the 0V-4V. When the voltage falls within the 2V-4V, the amplitude increases, and the parabola
becomes positive. When the voltage falls within the 2V-0V, the parabola becomes negative.

8) TRAP CNTRL (pin 11)

This is the trapezoid control function, and the voltage is within the OV to 4V. When the voltage falls within the
2V-4V, the amplitude increases and the ramp becomes positive. When the voltage falls within the 0V-2V, the
amplitude increases and the ramp becomes negative.

9) Parallelogram control (pin 12)

This is the parallelogram control function, and the voltage is within the 0V to 4V. When the voltage falls
within the 2V-4V, the amplitude increases and the ramp becomes positive. When the voltage falls within the
0V-2V, the amplitude increases and the ramp becomes negative.

10) Bow shape control (pin 13)

This is the bow shape control function, and the voltage is within the OV to 4V. When the voltage falls within
the 2V-4V, the amplitude increases and the ramp becomes positive. When the voltage falls within the 0V-2V,
the amplitude increases and the ramp becomes negative.

11) Output of the parabola and bow-shaped parabola (pin 14)

This output consists of the sum of the vertical ramp and the parabola derive from the ramp. The amplitude
and polarity of the ramp signal are controlled by PARA CNTRL (pin 12), and the amplitude and polarity of
the parabola are controlled by BOW CNTRL (pin 13).

This output is carried to horizontal phase control circuit.
12) V Dyn Focus control (pin 15)

This is the vertical dynamic focus control function, and the voltage is within the 0V to 4V. When the voltage
falls within the 2V-4V, the amplitude increases and the ramp becomes positive. When the voltage falls within
the OV-2V, the amplitude increases and the ramp becomes negative.

13) V Dyn Focus (pin 16)

This is the vertical dynamic focus output function, and the this output consists of the parabola derived from
the vertical ramp. The amplitude and polarity are controlled by V DYN FOCUS CNTRL (pin 15).
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14) ALC Cap (pin 18)
This is the Automatic level Controller (ALC) capacitor, and the recommended value is 4.7uF.
15) Frequency doubling capacitor (pin 19)

This is the vertical oscillator that locks at a frequency twice as high as the vertical synchronization frequency,
and the recommended value is 0.47uF.

16) OSC Cap (pin 20)

This is the timing capacitor, and the value of the capacitance is 0.1uF.

17) Rvert (pin 21/22)

The vertical resistor has the function of determining the gain of the vertical ramp current generator.
18) —V drive (pin 23) and +V drive (pin 24)

-V is the negative portion of the vertical ramp output current of the object of the operation.

The ramp current waveform is superimposed on the DC current of the approximately 315uA.

The voltage corresponding to the output (typically 10 kQ) is typically 6V.
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6. Horizontal drive and power supply output

Circuit Diagram
vee

R1

Description of the circuit:

1) R1, T1 and Q2 compose the horizontal driving circuit, and the transistor Q1 is horizontal output transistor.
Horizontal driving circuit generates a horizontal output transistors drive current.

The current of flow into Q1 base is Iz, and the current of flow out from Q1 base is Ig,.
lg1 = lcpmax/Q1 e
lg, =3z
di/dt=3.3A/us

2) The resistor R2 corrects the current |g,, the resistor R3 works as a damping resistor and leak resistor, and
the diode D2 works as a discharging device and polar body.

As long as the transistor Q1 is OFF, the discharge is accelerated and the storage time(Tstg) is shorted.

3) H-OUT circuit waveform

T3] 0 / I3
FTY 220 Jdav €es

- e - Ay = W m m = o=

Cmytime | am

Time 5uS/div
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7. Horizontal amplitude control

Circuit Diagram

E B+
DY
(Ly)
D1 CT

AC PIN(from U1)
C1 Rl N~

cs
_g _ R2 DC
Ql t_\ H-Width
Lm R7
D2 Cm Va
Csm
. 5

Description of the circuit

1) The diodes D1 and D2 compose the bipolar modulation circuit, and have the function of controlling the
currents of the coils DY(Ipp) and Lm(Im) through voltage modulation carried out by utilizing Vm.

B+=Vm +Ves Therefore, Ves = (Iy * Ly)/ts —» Iy = (Ves * ts)/Ly, with B+ fixed.
Such being the case, the horizontal width decreases when Vim T — Ves | » Iy
Inversely, the horizontal width increment when Vmd —» Ves T > Iy T

(B+ = (Vp*2Tr)/(n*Ts), Tr = ¥ LyCt, Tm = ¥ LmCm)

2) Q2, Q3 and Q4 compose the control circuit of H-WIDTH. The transistor Q2 and Q3 compose the darlington
current amplifier, and on the other hand transistor Q4 and the operational amplifier U1 compose the
emitter-coupled circuit, that stabilize the voltage and control the current.

3) The horizontal width broadens when Va T — Vm |. An inference in the opposite sense is also possible.
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8. Blanking and spot killer

Circuit Diagram

R3 Q2 R6

I
V-SYNC

U402

3pin D1 R
| l c2

V-flyback

1

Description of the circuit

#MUTE2
———o0

R8

BRIGHT
CONTROL
R9

1) The vertical blanking circuit completes by Q1, Q2 and peripheral circuit. The vertical sync pulse applied to
R3, R12 connected to Q2 base. Q2 is invert amplifier, then mixer with Q1 base together for compensate

vertical retrace time of the blanking pulse.

2) The vertical flyback pulse through D1, C2, R1, R2 make waveform forming and clamp. Then applied to Q1
base, the vertical blanking amplifier of the Q1, through C3 coupling to G1 control circuit. D4 for over voltage

protect.

3) When Mute set to lower the Q3 off, then G1 = -150V and screen cut off no picture display, this mute circuit
makes active, at power ON/OFF and when mode change stage.

4) Q4 bias set up by MCU to control the VCE bias of Q3, then control G1 voltage output.

Test points for maintenance
1) Check D1, R3 and Q1 collector
2) G1 voltage control range = -10 ~ -100VDC
G1 off momentary voltage = -150VAC
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9. Video amplifier system with on-screen display
LM1269(U201)

Feature of LM1269
1) Three-channel video amplifier bandwidth 110 MHz
2) I12C compatible interface to controlling.

3) 4 external 8 bit DACs for bus controlled Bias and Brightness.

Block diagram of LM1269

Top View
R R U/
Red OSD X Y oo ideo HBlank [¢{24] H Flyback
nalog’ | | A 4 Clamp DC
Green OSD Digital |[|Contrast Restore Amp| 2] Clamp
Blue OSD | - 22] ABL
OSD Select [4 ' — R ; 21| Vref Out
Red Video y| Hi ZInput || v . > Y Output 20] Red Out
Buffer Amp|| [Contrast N Auto Beam| |0ST Gain|,, i
Green Video Limit Amp [ Buffer Amp| [19] Green Out

4

4
£ s f 18] Blue Out

Blue Video _
DC DACs -
Analog GND Pw— To intormal L Offset 17| Digital GND
Vee Blocks with “R” F 16] DAC1
A

Vref Rext £ : 15] DAC 2
SDA 12c .| DACs 14 DAC 3

SCL Interface 13| DAC4

Figure 1 Block and connection diagram

Description of the functions(LM1269)

Figure 1 shows the block diagram of LM1269, in conformity with the pin layout of the IC.
Every channel accepts both the video signal and the OSD signal at the input amplifier.

All functions of the LM1269 are controlled through the I?C Bus. Details on the internal registers are covered
in the I2C Interface Resisters Section. Figure 1 shows the block diagram of LM1296. The I>C signals come in
on pins 11 and 12 go to the I?C Interface. Both the internal blocks with an “R” and the four external DACs are
controlled by the I?C Interface. The video and OSD blocks are shown for the red channel in Figure 1. The
blocks for both the green and blue channels are not shown; however, they are identical to the red channel.

The video inputs are pins 5,6, and 7. Looking at the red channel (pin 5) note that the “Clamp DC Restore
Amp” is connected to this pin. Since the video must be AC coupled to the LM1269, the coupling cap is also
used to store the reference voltage DC restoration. The “Clamp DC Restore Amp” block charges the input
capacitor to the correct voltage when the clamp pulse (pin 23) is active. The “Hi Z Input Buffer Amp” buffers
the video signal for internal processing.

The output of the Buffer Amp goes to the Contrast stage. The 7 bit contrast register sets the contrast level
through the I2C bus. This register controls the Contrast stage in each video channel. The output of this stage
is used as the feedback for the DC restoration loop. “Auto Beam Limit Amp” or ABL is the next block in the
video path. This is a voltage controlled gain stage which gives no attenuation with SV at pin 22 and gives
about —10dB attenuation with 2V at pin 22. ABL is covered in more detail later in this section.

Next in the video path is the “OSD Mixer”. The OSD Select signal at pin 4 controls this stage, selecting OSD
with a high at pin 4, and video with a low at pin 4.

The final block in the video path is the “Output Buffer Amp”. This stage provides the drive needed for the
input of a CRT driver. Horizontal blanking is also added to the video signal from the “H Blank” stage.
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10. Monolithick triple 9ns CRT driver
LM2469(U204)

General description

The LM2469 is an integrated high voltage CRT driver circuit designed for use in color monitor applications.
The IC contains three high input impedance, wide band amplifiers which directly drive the RGB cathodes of a
CRT. Each channel has its gain internally set to -20 and can drive CRT capacitive loads as well as resistive
loads present in other applications, limited only by the package’s power dissipation.

The IC is packaged in an industry standard 9-lead TO-220 molded plastic power package.

Features of LM2469
1) Higher gain to match LM126X CMOS preamplifiers.
2) 0V to 3.75V input range
3) Stable with 0 pF—20 pF capacitive loads and inductive peaking networks
4) Convenient TO-220 staggered lead package style

Application of LM2469
1) 1024 x 768 Displays up to 70 Hz Refresh
2) Pixel clock frequencies up to 75 MHz

3) Monitors using video blanking

Schematic and connection diagrams of LM2469

Vee o
4 Vi1
8
— v
. BB
Vi 2
5 IN
L v, 3
. IN
Vour - GND
1,2,3 _———
3 cc
Vour 3
2
Vout2
I : LRV
out
R6 l/,O

Pin 1 Designator
DS200006-2

Notes: Tab is at GND

Vin
o Qs
i ¥
GND
O

DS200006-1

FIGURE 1. Simplified Schematic Diagram (One Channel)

Theory of operation

The LM2469 is a high voltage monoalithic three channel CRT driver suitable for color monitor applications.
The LM2469 operates with 80V and 12V power supplies. The part is housed in the industry standard 9-lead
TO-220 molded plastic power package.
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The circuit diagram of the LM2469 is shown in Figure 1. The PNP emitter follower, Q5, provides input
buffering. Q1 and Q2 form a fixed gain cascode amplifier with resistors R1 and R2 setting the gain at -20.
Emitter followers Q3 and Q4 isolate the high output impedance of the amplifier, decreasing the sensitivity of
the device to change in load capacitance. Q6 provides biasing to the output emitter follower stage to reduce
crossover distortion at low signal levels. Figure 2 shows a typical test circuit for evaluation of the LM2469.
This circuit is designed to allow testing of the LM2469 in a 50Q2 environment without the use of an expensive
FET probe. In this test circuit, two low inductance resistors in series totaling 4.95 «Q form a 200:1 wide band,
low capacitance probe when connected to a 502 load (such as a 50 oscilloscope input). The input signal
from the generator is AC coupled to the base of Q5.

R218 C212 R

@)= |
U201 @” U204 G oK) CRT

Pre-Amp Q OUT-Amp !
LM1269 LM2469 rase . B -

80V O

/J\

5
R.BIAS IN = s R.BIAS '<Dm
' U203 G.BIAS |
G.BIAS IN BIASIC (7 = e
6

LM2480 B.BIAS KD254

B.BIAS IN

Figure 3 Circuit diagram of LM2469

Figure 3 shows the circuit diagram of LM2469 and the circumference circuit. The video signal is output from
pre-amplifier (U201), and the output video signal is appear to input pin 6,7,and 9 of the LM2469.

The input video signals amplitude are approx 2Vp-p. This video signal is output from pin 1,2,and 3 of the
LM2469 after amplifier to approx 40Vp-p in the LM2469. The raster brightness is determined by black level at
CRT cathode which is clamping DC level of the cathode of D214, D234 and D254. The clamping DC level is
determined by R/G/B bias which is controlled by LM2480(U203).
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11. On Screen Display
MTV021N(U202)

Features of MTV021N

1) Horizontal SYNC input up to 120 KHz.

2) On-chip PLL circuitry up to 96 MHz.

3) Programmabile horizontal resolutions up to 1524 dots per display row.

4) Full-screen display consists of 15 (rows) by 30 (columns) characters.

5) 12 x 18 dot matrices per character.

6) Total of 272 characters and graphic fonts, including 256 standard and 16 multi-color mask ROM fonts.
7) 8 color-selectable maximum per display character.

8) 7 color-selectable maximum for character background.

9) Double character height and/or width control.

10) Programmable positioning for display screen center.

11) Bordering, shadowing and blinking effect.

12) Programmable character height (18 to 71 lines) control.

13) Row to row spacing register to manipulate the constant display height.

14) 4 programmable background windows with multi-level operation and shadowing on window effect.
15) Software clears bit for full-screen erasing.

16) Half tone and fast blanking output.

17) Fade-in/fade-out effect.

18) Compatible with SPI bus or | 2 C interface with slave address 7AH (slave address is mask option).
19) 16-pin PDIP package.

General description

MTV021 is designed for monitor applications to display built-in characters or fonts onto monitor screens.
The display operation occurs by transferring data and control information from the micro-controller to RAM
through a serial data interface. It can execute full-screen display automatically, as well as specific
functions such as character background color, bordering, shadowing, blinking, double height and width,
font by font color control, frame positioning, frame size control by character height and row-to-row spacing,
horizontal display resolution, full-screen erasing, fade-in/fade-out effect, windowing effect and shadowing
on window. MTV021 provides 256 standard and 16 multi-color characters and graphic fonts for more
efficacious applications. The full OSD menu is formed by 15 rows x 30 columns, which can be positioned
any-where on the monitor screen by changing vertical or horizontal delay.

Block diagram
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Pin connection

vssa]1 ~—/ 16[Jvss
VCO 2 15 ROUT
RP 3 14 GOUT
4 BOUT
VDDA MTV021N2013
HFLB 5 12 FBKG
SSB 6 11 HTONE
SDA 7 10 VFLB
SCK 8 9 VDD
Pin description
Name I/O | Pin# | Descriptions
VSSA - 1 Analog ground. This ground pin is used to internal analog circuitry.
VCO I/0 2 Voltage Control Oscillator. This pin is used to control the internal oscillator
frequency by DC voltage input from external low pass filter.
RP /10 3 Bias Resistor. The bias resistor is used to regulate the appropriate bias current
for internal oscillator to resonate at specific dot frequency.
VDDA - 4 Analog power supply. Positive 5V DC supply for internal analog circuitry. And a
0.1uF decoupling capacitor should be connected across to VDDA and VSSA.
HFLB I 5 Horizontal input. This pin is used to input the horizontal synchronizing signal. It
is a leading edge triggered and has an internal pull-up resistor.
SSB I 6 Serial interface enable. It is used to enable the serial data and is also used to

select the operation of I1°C or SPI bus. If this pin is left floating, 1°C bus is
enabled, otherwise the SPI bus is enabled.

SDA I 7 Serial data input. The external data transfer through this pin to internal display
registers and control registers. It has an internal pull-up resistor.

SCK I 8 Serial clock input. The clock-input pin is used to synchronize the data transfer. It
has an internal pull-up resistor.

VDD - 9 Digital power supply. Positive 5 V DC supply for internal digital circuitry and a
0.1uF decoupling capacitor should be connected across to VDD and VSS.

VFLB I 10 | Vertical input. This pin is used to input the vertical synchronizing signal. It is

leading triggered and has an internal pull-up resistor.

HTONE/ | O 11 Half tone output / PWM clock output. This is a multiplexed pin selected by
PWMCK PWMCK bit. This pin can be a PWM clock or used to attenuate R, G, B gain of
VGA for the transparent windowing effect.

FBKG 0] 12 | Fast Blanking output. It is used to cut off external R, G, B signals of VGA while
this chip is displaying characters or windows.

BOUT 0] 13 | Blue color output. It is a blue color video signal output.

GOUT 0 14 | Green color output. It is a green color video signal output.

ROUT 0] 15 | Red color output. It is a red color video signal output.

VSS - 16 | Digital ground. This ground pin is used to internal digital circuitry.
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12. Video Bias Control Circuit
LM2480(U203)
Features of LM2480

1) Wide range integrated triple bias clamp.
2) High input impedance.
3) Single supply operation.

General description of LM2480

The LM2480 driver is an integrated 80V triple bias clamp circuit for DC recovery of the AC coupled outputs
of a CRT driver. It is well matched with the DAC outputs of the LM126X family of pre-amplifiers. Each
amplifier has its gain internally set to —18. The IC is packaged in an industry standard 8 lead molded DIP
package.

Block diagram of LM2480

Block Diagrams Package Pinout

Vee

Vout 1
OUTPUT
Vout 2

Vout 3

FIGURE 2. LM2480 Package Pinout

FIGURE 1. Simplified Schematic (One Channel)

Theory of operation

The circuit diagram of the LM2480 is shown in Figure 1. The DC clamp circuit amplifiers the input signal by
—18 and the gain is set by the resistor ratio of 18R and R. The output requires pull-up resistor to 80V.

Figure 3 shows the test circuit used for evaluation of the LM2480 Clamp Amplifier. A high impedance
voltmeter(100MQ) is used for DC measurements at the output. The DC transfer function is shown in
Figure 4.

Test Circuit 80V

4 1
1uF 0.01uF

——— DVM

100

VADJ

VIN
FIGURE 3. Test Circuit (One Channel)
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13. Moire Cancellation Circuit

Circuit Diagram

U701(MPU) - R3AF
H_MOIRE CONTROL o — AW\
(DAC CONTROL) 1
lC3A3
D3A2 R3AG

HD o B 1

VCC(5V) ~ RSAE =

—“—”— o o MW Q) R3AH
D3A1 Q3A3
R3AA
U3A1
74HC74P o
VCC(5V)
C3A4 R3AJ
—
— R3A3 Q3A4
VD o AMA
” ” §R3AK
Q3A2 l
o
L, U301(LM1290) pin 10

Description of the circuit

H_PHASE CONTROL

Moire cancellation circuit consists of the circuit of U3A1 and others. A horizontal synchronization signal
(HD) is inputted into pin11 of U3A1, and the pulse wave form of the frequency of the half of the signal is
outputted from pin9 of U3A1. The wave form of pin8 is the reversal wave form of pin9.

Similarly, a vertical synchronization signal (VD) is inputted into pin3 of U3A1, and the pulse wave form of
the frequency of the half of the signal is outputted from pin5 of IC3A1. The wave form of pin6 is the

reversal form of pin5.
Q3A3 is turned on and turned off by these.

The amplitude of the collector wave form of Q3A3 is controlled by DAC of H_MOIRE.

The effect level of Moire cancellation changes by this amplitude.

The collector signal of Q3A3 is add to U301 pin10 (H. phase control) through C309.
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