intersijl.

élantec.

EL4583C

Sync Separator, 50% Slice, S-H, Filter, Hout

Features

* NTSC, PAL, and SECAM sync
separation

« Single supply, +5V operation

* Precision 50% dlicing

« Built-in programmable color burst
filter

 Decodes non-standard vertical

 Horizontal sync output

 Sync. pulse amplitude output

» Same socket can be used for 8-pin
EL4581C

¢ Low-power CMOS

« Detectsloss of signd

« Resistor programmable scan rate
« Few external components

« Availablein 16-pin PDIP and 16-
pin SO (0.150") packages

Applications

« Video special effects
« Video test equipment
* Video distribution

e Multimedia

« Displays

« Imaging

* Video data capture

« Video triggers

Ordering Information

Tape&

Part No Package Reel Outline #
EL4583CN 16-Pin PDIP MDP0031
EL4583CS 16-Pin SO (0.150") MDP0027
EL4583CS-T7 | 16-Pin SO (0.150") T MDP0027
EL4583CS-T13 | 16-Pin SO (0.150") 13 MDP0027

General Description

The EL4583C extracts timing from video sync in NTSC, PAL, and
SECAM systems, and non standard formats, or from computer graph-
ics operating at higher scan rates. Timing adjustment isviaan external
resistor. Input without valid vertical interval (no serration pulses) pro-
duces adefault vertical output.

Outputs are: composite sync, vertical sync, filter, burst/back porch,
horizontal, no signal detect, level, and odd/even output (in interlaced
scan formats only).

The EL4583C sync slice leve is set to the mid-point between sync tip
and the blanking level. This 50% point is determined by two internal
sample and hold circuits that track sync tip and back porch levels. It
provides hum and noise rejection and compensates for input levels of
0.5V to 2.0Vp.p.

A built in filter attenuates the chroma signal to prevent color burst
from disturbing the 50% sync dice. Cut off frequency is set by aresis-
tor to ground from the Filter Cut Off pin. Additionally, thefilter can be
by-passed and video signa fed directly to the Video Input.

The level output pin provides asignal with twice the sync amplitude
which may be used to control an external AGC function. A
TTL/CMOS compatible No Signal Detect Output flags aloss or reduc-
tionininput signal level. A resistor setsthe Set Detect Level.

The EL4583C is manufactured using Elantec’s high performance ana-
log CMOS process.

Connection Diagram

/

FILTER CUT OFF [1 | [16] ANALOG GND

SET DETEGT LEVEL [ 2] [15] HORIZONTAL SYNG OUT

COMPOSITE SYNG 0UT [3 | [14] voD
FILTER INPUT [ 4] [13] ODD/EVEN QUTPUT
VERTICAL SYNC OUT [ 5 ] [12] RET*

DIGITAL GND [ 6 | [11] BURST/BAGK PORCH OUTPUT

FILTER OUTPUT[ 7 | [10] NO SIGNAL DETECT OUTPUT

COMPOSITE VIDEO INPUT[ 8 | | 9] LEVEL oUTPUT

EL4583C
(16-Pin SO & 16-Pin PDIP)

*Note: RSET must be a 1% register
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Absolute Maximum Ratings (=)

Ve Supply N Operating Temperature Range -40°C to +85°C
Storage Temperature -65°C to +150°C Power Dissipation See Curves
Pin Voltages -0.5V to Ve +0.5V Die Junction Temperature 150°C

Important Note:
All parameters having Min/Max specifications are guaranteed. Typ values are for information pur poses only. Unless otherwise noted, all tests ar e at the specified
temperature and are pulsed tests, therefore: Ty=Tc = Ta.

DC Electrical Characteristics

Vpp =5V, Ta =25°C, ReeT = 681kQ, RF = 22kQ, R v = 82kQ

Parameter Description Min Typ Max Unit
Ipb Vpp =5V H 25 4 mA
Clamp Voltage Pins 4, 8, unloaded 13 155 18 \Y
Discharge Current Pins 4, 8, with Signal (VN = 2V) 3 6 12 HA
Discharge Current Pins 4, 8, no Signal (3 10 WA
Clamp Charge Current Pins4,8,V|Ny =1V 2 3 4 mA
Ref. Voltage VRer Pin 12, Vpp =5V [ 15 175 2 Y,
Filter Reference Voltage, VRF Pin1l 0.35 0.5 0.65 \Y,
Level Reference Current Pin 214 15 25 35 WA
VoL Output Low Voltage loL = 1.6mA 350 800 mV
Von Output High Voltage lon = -40pA 4 \Y,
loH =-1.6mA 24 4 Y

No video signal, outputs unloaded

At loss of signal (pin 10 high) the pull down current source switches to a value of 10pA
Tested for Vpp 5V 5%

Current sourced from pin 2 is VRer/RseT

~>wN P

Dynamic Characteristics

RF=22kQ, Rset = 681kQ, Vpp =5V, Video Input = 1Vp.p, Ta = 25°C, C = 15pF, lon =-1.6mA, loL = 1.6mA

Parameter Description Min Typ Max Unit
Horizontal Pulse Width, Pin 15, t4 11] 38 5 6.2 s
Vertical Sync Width, Pin 5, tys 12 195 us
Burst/Back Porch Width, Pin 11, tg 8 27 37 47 us
Filter Attenuation Fin = 3.6MHz 12 dB
Comp. Sync Prop. Delay, tcs V)N (Pin 4—Comp Sync 250 400 ns
Input Dynamic Range p-p NTSC Signal 04 2 \Y
Slice Level Input Voltage = 1Vp.p 40 50 60 %
VsLice/VBLANK 40 50 60

Level Out, Pin 9 Input Voltage = 1Vp.p Pin 4 500 600 700 mv
Vertical Sync Default Time, tysp g 27 36 57 s
Loss of Signal Time-Out Pin 10 400 600 800 Hs
Burst/Back Porch Delay, tsp See Figure 4 250 400 ns

1. Widthisafunction of RsgT

2. cls, Vertical, Back porch and H are all active low, Von = 0.8V; vertical is 3H lines wide of NTSC signal

3. Attenuation isafunction of RF. Seefilter typical characteristics

4. Vertical pulsewidth in absence of serrations on input signal
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Pin Descriptions
Pin Number Pin Name Pin Function
1 Filter Cut-Off | A resistor RF connected between thisinput and ground determines the input filter characteristic. Increasing RF increases the fil-
ter 3.58MHz color burst attenuation. See the typical performance characteristics.

2 Set Detect | A resistor RLV connected between pin 2 and ground determines the value of the minimum signal which triggers the loss of sig-

Level nal output on pin 10. Therelationship is VpMIN = 0.75RLV/RSET, where VpMIN is the minimum detected sync pulse
amplitude applied to pin 4. See the typical performance characteristics.

3 Composite | Thisoutput replicates all the sync inputs on the input video.

Sync Output

4 Filter Input | Thefilter isa3 pole active filter with again of 2, designed to produce a constant phase delay of nominally 260ns with signal
amplitude. Resistor RF on pin 1 controls the filter cut-off. Aninternal clamp sets the minimum voltage on pin 4 at 1.55V when
theinput becomes|low impedance. Above the clamp voltage, an input current of 1uA charges theinput coupling capacitor. With
loss of signal, the current source switchesto avalue of 10pA, for faster signal recovery.

5 Vertical Sync | Thevertical sync output is synchronous with the first serration pulserising edge in the vertical interval of the input signal and

Output ends on thetrailing edge of the first equalizing Output pulse after the vertical interval. It will therefore be slightly more than 3H
lineswide.

6 Digital Thisisthe ground return for digital buffer outputs.

Ground
7 Filter Output | Output of the active 3 pole filter which hasitsinput on pin 4. It is recommended to ac couple the output to pin 8.

8 Video Input | Thisinput can bedirectly driven by the signal if it is desired to bypass thefilter, for example, in the case of strong clean signals.
Thisinput is 6dB less sensitive than the filter input.

9 Level Output | Thispin provides an analog voltage which is nominally equal to twice the sync pulse amplitude of the video input signal applied
to pin 4. It therefore provides an indication of signal strength.

10 No Signa Thisisadigital output which goes high when either a) loss of input signal or b) the input signal level falls below a predeter-

Detect Output | mined amplitude as set by RLV on pin 2. There will be several horizontal lines delay before the output is initiated.
11 Burst/Back | Thestart of back porch output istriggered on thetrailing edge of normal H sync, and on therising edge of serration pulsesin the
Porch Output | vertical interval. The pulseistimed out internally to produce a one-shot output. The pulsewidth isafunction of RSET. This out-
put can be used for d.c. restore functions where the back porch level isaknown reference.

12 RSET The current through the resistor RSET determines the timing of the functions within the I.C. These functions include the sam-
pling of the sync pulse 50% point, back porch output and the 2H eliminator. For faster scan rates, the resistor needsto be
reduced inversely. For NTSC 15.7kHz scan rate RSET is 681k 1%. RSET must be a 1% resistor.

13 Odd/Even Odd-even output islow for even field and high for odd field. The operation of this circuit has been improved for rejecting spu-

Output rious noise pulses such as those present in VCR signals.

14 Vpp 5V Theinternal circuits are designed to have ahigh immunity to supply variations, although as with most I.C.sa 0.1uF decoupling
capacitor is advisable.

15 Horizontal | Thisoutput produces only true H pulses of nominal width 5us. The leading edge istriggered from the leading edge of the input

Sync Output | H sync, with the same prop. delay asthe composite sync. The half line pul ses present in the input signal during vertical blanking
are eliminated with an internal 2H eliminator circuit.

16 Analog Thisisthe ground return for the signal pathsin the chips, RSET, RF and RLV.

Ground
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Typical Performance Curves
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Note 1: For RLV < 1000k%, no signal detect output (pin 10) will default high at minimum signal sensitivity specification, or at complete loss of signal.
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Typical Performance Curves
Package Power Dissipation vs Ambient Temperature Package Power Dissipation vs Ambient Temperature
JEDEC JESD51-3 Low Effective Thermal Conductivity Test Board JEDEC JESD51-7 High Effective Thermal Conductivity Test Board
8 2
| 1.54W | 1.8
16 %, 15 1.786W
1.4 IS PDIP16
s EONG S q4|1563W N ,
= o[ 1.136W] 7o = E \ \ 0ya=70°C/W
s K S 12 N
‘g 1 'SO;'S g H\\
8 05 > (075 3 1+—— 5016 (0.150”) O\
s 0 RN S osl ewsoow N
) [& )
2 06 W S 06
& S .
04 0.4
0.2 0.2
0 0
0 25 50 75 85 100 125 150 0 25 50 75 100 125 150
Ambient Temperature (°C) Ambient Temperature (°C)

oe8sr 14



EL4583C

EL4583C

Sync Separator, 50% Slice, S-H, Filter, Hout

Timing Diagram

SIGNAL 1a. COMPOSITE VIDEO INPUT, FIELD ON

>l 1.5 us 0.1 us I i FIELD ONE i
TIME —» . . I

\ _ +H +63.5 !
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1 I 1 1
— —
See Fig. 2, 3 See Fig. 4

Notes:

b. The composite sync output reproduces all the video input sync pulses, with a propagation delay.

c. Vertical sync leading edge is coincident with the first vertical serration pulse leading edge, with a propagation delay.

d. Odd-even output is low for even field, and high for odd field.

e. Back porch goes low for a fixed pulse width on the trailing edge of video input sync pulses. Note that for serration pulses during vertical, the back porch starts on the rising edge
of the serration pulse (with propagation delay).

f. Horizontal sync output produces the true “H” pulses of nominal width of 5ys. It has the same delay as the composite sync.

Figure 1.




EL4583C

Sync Separator, 50% Slice, S-H, Filter, Hout

SIGNAL 2a. COMPOSITE VIDEO INPUT

f Slice Level

e
I
— e teg Comp Sync

Prop Delay
SIGNAL 2b. COMPOSITE SYNC. OUTPUT

. Comp Sync -
SIGNAL 2¢c. VERTICAL SYNC. OUTPUT —» == tcg_yg  Vert Sync
ey Delay
| 1
1
1
1
1
1
1
| 1
ryo C Syne
L omp -
SIGNAL 2d. ODD - EVEN QUTPUT el tcs-oE ODD/EVEN
! ' Delay
1
1
1
1
1
Burst t, sl e
Delay BD ' : : + Burst
SIGNAL 2¢. BURST/BACK PORCH OUTPUT 7877 Width
Figure 2.
SIGNAL 3a. COMPOSITE VIDEO INPUT
, Lines , , , )
-— 2 t 3 t 4 t S5—»
| | | | (No Vertical Sync Pulses)
! Vert Sync

le—tycn —
' vsD Default Delay

SIGNAL 3b. VERTICAL SYNC. OUTPUT

Figure 3.
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LWhite Level
COLOR BURST
40 IRE
VIDEO
INPUT 100 IRE
DYNAMIC
s Syne. Level Black Level
0.5V -2V r
LEXIGnking Level SYNC.

Y
SLICE VBLANK 40 IRE

50% ‘

I
T VeLamp E—
}4—»‘ Sync tip

tCS —| |

Depends on width of Input Sync. at 50% points
COMPOSITE SYNC. OUTPUT
|

BACK PORCH CUTPUT

‘4— g —»’

tgp —»{ L»

Figure 4. Standard (NTSC Input) H. Sync Detail
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Description of Operation

A simplified block schematic is shown in Figure 1. The
following description is intended to provide the user
with sufficient information to understand the effects of
the external components and signal conditions on the
outputs of the integrated circuit.

The video signal is AC coupled to pin 4 viathe capacitor
C1, nominaly 0.1uF. The clamp circuit A1 will prevent
the input signal on pin 4 going more negative than 1.5V,
the value of reference voltage Vr1. Thusthe synctip, the
most negative part of the video waveform, will be
clamped at 1.5V. The current source I1, nominally 6uA,
chargesthe coupling capacitor during the remaining por-
tion of the H line, approximately 58us for a 15.75kHz
timebase. From | « t = C « V, the video time-constant can
be calculated. It is important to note that the charge
taken from the capacitor during video must be replaced
during the sync tip time, which is much shorter, (ratio of
x 12.5). The corresponding current to restore the charge
during sync will therefore be an order of magnitude
higher, and any resistance in series with C; will cause
sync tip crushing. For this reason, the internal series
resistance has been minimized and external high resis-
tance values in series with the input coupling capacitor
should be avoided. The user can exercise some control
over the value of the input time constant by introducing
an external pull-up resistance from pin 4 to the 5V sup-
ply. The maximum voltage across the resistance will be
Vpp less 1.5V, for black level. For a net discharge cur-
rent greater than zero, the resistance should be greater
than 450k. This will have the effect of increasing the
time constant and reducing the degree of picturetilt. The
current source |1 directly tracks reference current ITr
and thus increases with scan rate adjustment, as
explained later.

The signal is processed through an active 3 pole filter
(F1) designed for minimum ripple with constant phase
delay. The filter attenuates the color burst by 12dB and
eliminates fast transient spikes without sync crushing.
An external filter is not necessary. The filter also ampli-
fies the video signal by 6dB to improve the detection
accuracy. Thefilter cut-off frequency is controlled by an
external resistor from pin 1 to ground.

Internal reference voltages (block VRreg) with high
immunity to supply voltage variation are derived on the

chip. Reference Vrg with op-amp A2 forces pin 12to a
reference voltage of 1.7V nominal. Consequently, it can
be seen that the external resistance RSET will determine
the value of the reference current ITr. Theinternal resis-
tance R3 is only about 6kQ, much less than RSET. All
the internal timing functions on the chip are referenced
to ITr and have excellent supply voltage rejection.

To improve noise immunity, the output of the 3 pole fil-
ter is brought out to pin 7. It is recommended to AC
couple the output to pin 8, the video input pin. In case of
strong clean video signal, the video input pin, pin 8, can
be driven by the signal directly.

Comparator C2 on the input to the sample and hold
block (S/H) compares the leading and trailing edges of
the sync. pulse with a threshold voltage Vr2 which is
referenced at afixed level above the clamp voltage VR1.
The output of C2 initiates the timing one-shotsfor gating
the sample and hold circuits. The sample of the sync tip
is delayed by 0.8usto enable the actual sample of 2usto
be taken on the optimum section of the sync. pulse tip.
The acquisition time of the circuit is about three horizon-
tal lines. The double poly CMOS technology enables
long time constants to be achieved with small high qual-
ity on-chip capacitors. The back porch voltage is
similarly derived from the trailing edge of sync, which
also serves to cut off the tip sample if the gate time
exceeds the tip period. Note that the sample and hold
gating times will track RSET through loT.

The 50% level of the sync tip is derived through the
resistor divider R1 and R2, from the sample and held
voltages V1 p and Vgp and applied to the plus input of
comparator C1. This comparator has built in hysteresis
to avoid falsetriggering. The output of C2 isadigital 5V
signal which feedsthe C/S output buffer B1, the vertical,
back porch and odd/even functions.

The vertical circuit senses C/S edges and initiates an
integrator which is reset by the shorter horizontal sync
pulses but times out with the longer vertical sync. pulse
widths. Theinternal timing circuits arereferenced to lot
and VRa, the timout period being inversely proportional
to the timing current. The vertical output pulseis started
on the first serration pulse in the vertical interval and is

oe8sr 14
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then self-timed out. In the absence of a serration pulse,
an internal timer will default the start of vertical.

The Horizontal circuit senses C/S edges and produces
the true horizontal pulses of nominal width 5us. The
leading edge is triggered from the leading edge of the
input H sync, with the same prop. delay as composite
sync. The half line pulses present in the input signal dur-
ing vertical blanking are removed with an internal 2H
eliminator circuit. The 2H eliminator initiates a time out
period after a horizontal pulseis generated. The time out
period isafunction of o1 which is set by RSET.

The back porch is triggered from the sync tip trailing
edge and initiates a one-shot pulse. The period of this
pulseis again a function of IoT and will therefore track
the scan rate set by RESET.

The odd/even circuit (O/E) tracks the relationship of the
horizontal pulses to the leading edge of the vertical out-
put and will switch on every field at the start of vertical.
Pin 13 ishigh during an odd field.

Loss of video signal can be detected by monitoring the
No Signal Detect Output pin 10. The VTIP voltage held
by the sample and hold is compared with avoltage level
set by RLV on pin 2. Pin 10 output goes high when the
VTIPfallsbelow RLV set vaue.

VTIP voltage is also passed through an amplifier with
gain of 2 and buffed to pin 9. This provides an indication
of signal strength. This signal (Level Output) can be
used for AGC applications.

10
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Block Diagram

FILTER CUT OFF
1

Analog GND

FILTER OUTPUT

T T

[
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lot
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7] Ive HORIZONTAL
% RLy = | | ouT
HORIZONTAL
DETECT >
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FILTER IN 3 POLE FILTER "l oeTecT b
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R2 vTIP
VERTICAL Vri—
ouT v | veer
O | | VERTICAL R2
DETECT Vs ]
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PORCH B3 O
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BURST/BACK
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* Note: RSET must be a 1% resistor
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Figure 5. Standard (NTSC Input) H. Sync Detail
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Effective May 15, 2002, Elantec, a leader in high performance analog products, is now a part of Intersil Corporation.

All Intersil U.S. products are manufactured, assembled and tested utilizing 1ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality

patent or patent rights of Intersil or its subsidiaries.

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications
at any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by
Intersil is believed to be accurate and reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any
infringements of patents or other rights of third parties which may result from its use. No license is granted by implication or otherwise under any

intersjl.

Sales Office Headquarters
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August 15, 2002

Intersil Corporation Elantec

7585 Irvine Center Drive 675 Trade Zone Blvd.
Suite 100 Milpitas, CA 95035
Irvine, CA 92618 TEL: 408-945-1323
TEL: 949-341-7000 800: 888-ELANTEC
FAX: 949-341-7123 FAX: 408-945-9305

EUROPE

Intersil Europe Sarl
Avenue William Fraisse 3
1006 Lausanne
Switzerland

TEL: +41-21-6140560
FAX: +41-21-6140579

For information regarding Intersil Corporation and its products, see www.intersil.com

ASIA

Intersil Corporation

Unit 1804 18/F Guangdong Water Bldg.
83 Austin Road

TST, Kowloon Hong Kong

TEL: +852-2723-6339

FAX: +852-2730-1433
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