Ordering number : EN4900A

MOS IC

LC89971, 89971M
SA///WYO Multi-system CCD Delay Line

Overview Package Dimensions

The LC89971 and LC89971M are CCD delay linesfor multi  unit; mm
television systems. They incorporate a comb filter for 3059-DIP22S (375 mil)
chrominance signal and a 1H delay line for luminance

signdl. [LC89971]

Structure » i
.NMOS+CCD OnaonAaonononnn 'T

Functions & 32

« Two CCD shift registers (for chrominance and poooooooug lnl_”.
luminance signals) 2.2 1

« CCD drivecircuits L 1., °

» CCD stage count switching circuit

CCD signal adder U

* Auto-bias circuit THI

 Sync tip clamping circuit (luminance signal) ’

* Center-bias circuit (chrominance signal)

» Sample-and-hold circuit SANYO: DIP22S

PLL 4 x frequency multiplier

» fsc clock output circuit

» RD voltage generator

unit: mm
3045B-MFP24

Features
* 5V single-voltage power supply
e Built-in PLL 4 x frequency multiplier circuit allows

4 fsc operation from an fsc (3.58 MHz) input. n
 Control pin switchable to handle NTSC/M, PAL/GBI AAARARAAARAR

[LC89971M]

and PAL/M systems.
* Built-in chrominance signal crosstalk exclusion comb 2 23
filter features high precision comb characteristics in an _L J_
adjustment-free circuit. p 12 =t }
* Built-in peripheral circuits allow applications to be 15.3 Yo 015
constructed with a minimum number of external g[_ 4&
components. : e s
* Positive-phase signal input/positive-phase signal output
(luminance signal)
. ) SANYO: MFP24
Specifications
Absolute Maximum Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max -0.3t0 +6.0 \%
Allowable power dissipation Pd max LCB99TL 1200 mw
LC89971M 600 mw
Operating temperature Topr —10to +70 °C
Storage temperature Tstg —55 to +150 °C

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
63095 TH (OT) No. 4900-1/9



LC89971, 89971M

Allowable Operating Ranges at Ta=25°C

Parameter Symbol Conditions min typ max Unit
Supply voltage Vbp 4.75 5.00 5.25 \%
Clock input amplitude Verk 300 500 1000 mVp-p
Clock frequency FeLk Sine wave — 3.579545 — MHz
Clock signal input amplitude VIN-C — 350 500 mVp-p
Luminance signal input amplitude VIN-Y — 400 572 mVp-p

Electrical Characteristics at Vpp =5.0V, Ta=25°C, F¢| ¢ = 3.579545 MHz, V| x =500 mVp-p

Parameter

Switch states

Symbol
Swi

SW2

SW3 | Sw4

Conditions

min typ max Unit

Ipp-1 a

Supply current

Ipp-2 a

Ipp-3 b

o

QD
o

45 55 65 mA

Chrominance System Characteristi

ics (with no Y-IN input)

Vinc1 a

Pin voltage (input)

Vinc-2

Vinc-3

Vouyc-1

Pin voltage (output)

Voutc-2

Voutc-3

2.0 2.4 2.8 \

1.2 16 2.0 \

Gvc

Voltage gain

Gvc-2

Gvc-3

-2 0 +2 dB

Cpa

Comb depth

Cp-2

Cps

Lnc-1

Linearity

Lnc-2

Lnc-3

+0.3 dB

Lckac1

Clock leakage (4 fsc)

Lckac-2

Lckac-3

Lekic

Clock leakage (fsc)

Lckic-2

Lckic-3

mVrms

mVrms

Nc1

Noise

Nc-2

Nc-3

c|oc|loc|lo|lo|lo|o|lo|o|lo|lo|o|o|lo|o|o|o|o|o|o|o|O|O|OT

mVrms

Zoc-1

a, b

Output impedance

Zoc-2

a, b

Zoc-3

a, b

200 350 500 Q

Toc-1

0 H delay time

Toc-2

|l (v ||y |||y |v(T|y v |T|v | |T(Y|v|(T||v(T|Y|(|T| | |T|D

Tpc-3

oc|lo|ly|o|lo|y|o|lo|y|oO|OoO|vy|O|O|v |||y |||y ||| ||| |T|T|o

Q|| (o ||| ||| DD DD DD DD DD D

— 230 — ns

Continued on next page.
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LC89971, 89971M

Continued from preceding page.

Parameter

Symbol

Switch states

swi [ sw2 | sws | swa

Conditions

min

typ

max

Unit

Luminance System Characteristics (with no C-IN1 or C-IN2 input)

Pin voltage (input)

Viny-1

a

a

Viny-2

Viny-3

Pin voltage (output)

Vouty-1

Vouty-2

Vouty-3

10

1.7

21

25

0.8

12

1.6

Voltage gain

Gvy-1

Gvy-2

Gvy-3

11

-2

+2

dB

Frequency responce

Gry1

Gry-2

Gry-3

12

-2

+2

dB

Differential gain

Dgy-1

Dgy-2

Dgy-3

Differential phase

Dpy-1

Dpy-2

Dpy-3

13

%

deg

Linearity

Lsy-1

Lsy-2

Lsy-3

14

37

40

43

%

Clock leakage (4 fsc)

Lekay-1

Lckay-2

Lckay-3

Clock leakage (fsc)

Lekay-1

Lekiy-2

Lekiy-3

15

10

50

mvVrms

0.8

15

mvVrms

Noise

Ny.1

Ny.2

Ny.3

c|/oc|oc|loc|loc|loc|lo|lo|lo|lojlojlo|lo|jlo|jlo|lo|lo|jlo|lo|lo|lo|lo|lo|o|lo|o|o|To|T|OT

16

0.5

2.0

mvVrms

Output impedance

Zoy-1

o

o

Zoy-2

o

o

Zov-3

o

o

17

250

400

550

Delay time

Toy-1

o

Tpy-2

o

Tby-3

ol |lv(Tc|y || ||y |T|(|v|T|y || T||(v| T |y |IT|y|D(T|V|(|T| | |T(|D|(T|D

oc|lo|y|o|lo|y|o|lo|ly|o|lo|ly|o|o|y|oO|oO|vy|O|lOoO|yvy|o|lo|lyvy|o|lo|vy|o|o|v ||| |T|T

Ol oYY DD DD | |IT(T|T|(D[D|DD DD (D

o

18

63.88

63.46

us

63.46

Test Conditions

1. Supply current with no signal input.

2. C-OUT voltage (center bias voltage) with no signal input.

3. Measure the C-OUT output with 350 mV p-p sine wave signalsinput to C-IN1 and C-IN2.

C-OUT output [mVp-p]

GVC=20log 30 [V o]

Test frequencies

GvC-1
GvVC-2
GVC-3

4.431395 MHz (PAL/GBI)
3.571628 MHz (PAL/M)
3.571628 MHz (NTSC/M)

[dB]

No. 4900-3/9



LC89971, 89971M

10.

11.

12.

Measure the comb depth from the C-OUT output with a 350 mVp-p sine wave signal of frequency fainput to C-IN1
and C-IN2 and with afrequency of fb input.
_ C-OUT output with fb input [mV p-p] Gal
CD =20log C-OUT output with fainput [mVp-p] [dB] (d?a’;

Test frequencies N
fa fb .

CD-1 4.431395 MHz  4.435303 MHz (PAL/GBI)
CD-2 3.571628 MHz  3.575561 MHz (PAL/M)
CD-3 3571628 MHz  3.575561 MHz (NTSC/M)

b Frequency (Hz)

Measure the C-OUT output with a 200 mV p-p sine wave signal input to C-IN1 and C-IN2 and with 500 mVp-p sine
wave signal input and calculate the difference in the gains.

Output for a 500 mV p-p input [mVp-p] / Output for a 200 mVp-p input [mV p-p]

LNC=20log ( 500 [mVp-p] 200 [mVp-p] > [dB]

Test frequencies
LNC-1 4.431395 MHz (PAL/GBI)

LNC-2  3.571628 MHz (PAL/M)
LNC-3  3.571628 MHz (NTSC/M)

Measure the 4 fsc (14.3 MHZz) and fsc (3.58 MHz) componentsin the C-OUT output with no input.

Measure the noise in the C-OUT output with no input.
M easure the noise with a noise meter set up with a 200 kHz high-pass filter and a5 MHz low-pass filter.

Let V1 be the C-OUT output with a 350 mV p-p sine wave input to C-IN1 and C-IN2 and SW3 set to a, and let V2 be
the C-OUT output with SW3 set to b.
V2 [mVp-p] —V1[mVp-p]
V1[mVp-p]
Test frequencies
ZOC-1  4.431395 MHz (PAL/GBI)
Z0C-2 3.571628 MHz (PAL/M)
Z0C-3 3.571628 MHz (NTSC/M)

Z0C=

x 500 [Q]

The C-OUT output delay time with respect to inputsto C-IN1. (the CCD 2.5 bit delay)
Y-OUT voltage (clamp voltage) with no signal input.

Measure the Y-OUT output with a 200 kHz 400 mV p-p sine waveinput to Y-IN.
Y-OUT output [mVp-p]
400 [mVp-p]
Measure the Y-OUT output with a 200 kHz 200 mV p-p sine wave input to Y-IN and with a3.3 MHz 200 mVp-p

sine wave input.

GVY =20log

[dB]

Y-OUT output with a3.5 MHz input [mV p-p] [dB]
Y-OUT output with a 200 kHz input [mV p-p]

Note that V55 should be adjusted so that the circuit is biased to the clamp level plus 250 mV.

GFY =201og

No. 4900-4/9



LC89971, 89971M

13. Input afive-level step waveform (see the figure below) to Y-IN and measure the differential gain and differential
phasein the Y-OUT output with a vector scope.

A
_U\_l

i

280mV | soomv

io0mv

A03833

14. Input afive-level step waveform (see the figure below) to Y-IN and measure the luminance level (Y) and the sync

level (S) inthe Y-OUT output.

|

250mV

ioomyv

350mV

_ S[mV]

LS=y [mV]

x 100 [%]

15. Measure the 4 fsc (14.3 MHZz) and fsc (3.58 MHz) componentsin the Y-OUT output with no input.

16. Measure the noise in the Y-OUT output with no input.

Measure the noise with a noise meter set up with a 200 kHz high-passfilter, a4.2 MHz low-pass filter, and a 3.58 MHz

trap filter.

17. Let V1 bethe Y-OUT output with a 200 kHz 400 mV p-p sine wave input and SW4 set to ¢, and let V2 be the C-OUT

output with SW4 set to b.
V2 [mVp-p] —V1[mVp-p]
V1[mVp-p]

Z0Y =

x 500 [Q]

18. The Y-OUT delay time with respect to Y-IN

No. 4900-5/9



LC89971, 89971M

Pin Assignment [LC89971]

puncss

ndu) OOA

indino
Jojesedwod aseyd

Addns Jemod
punaio

Ajddns Jamod

ndino 1inoJ dn-delg
INdino %2012 95}

1 [o5u0D

ndino jeubis
aoueUIWOIYD

punoso

LC89971

indur %200

indino
uonoa.0o Ainq

punosg

indino feubis
soueUIWNT

punoin

indu) [eubis
soueulwN’

2 losuo)

2 Indu jeubis
82UBUIWCILD

Addns Jamod

1 induj jeubis
8DUBLIWOIYD

punoun

Top view

A03830

Pin Assignment [LC89971M]

punoi

indut OOA

indino
Jojesedwod aseyd

Alddns Jamod
punoJn

Aiddns 1amod

1ndino 1noso dn-daig

ndino %002 98}

L j04uoD

indino jeubis
9oUBUIWIOIYD

punoso

m

v

LC89971M

ndui %20|D

ndino
uonoaL0d Aing

punoi

ndino feubis
soueuiwN

punoin

ndui [eubis
goueUILNT

2 j04uo)

Z induy jeubis
8ouBLIWIOIYD

Ajddns Jamod

1 induy feuBis
8ouBUIWOIYD

punoin

Top view

Ao3880

No. 4900-6/9



LC89971, 89971M

Block Diagram

Note * Pin numbers in parentheses are for the LC89971M.

C-IN 5 Center [ CCD ]
bias 2.5 bits |
21 (23)|C~0UT
C-IN2 4 o0
0]
Auto-bias Input
circuit 1 switching
CONT1]20 (22) L} '
CONT2| 5 (B) I
P e |
_ Sync chip o ccp Y-0uT
-5 ] o LS
|nput 6 bits
Auto-bias switching . . 18 (19)[RD
q i 1 2

circuit 2

Duty correction

VCO IN|43 (14) vco ,‘Timing, ‘°'|~ 10 (14){COMP
V4 Phase comparat FSC
e our
|14(15)l 111(12)
PC OUT CLK
A03831

Control Pin Function

. Chrominance signal delay Luminance signal delay
CONT1 CONT2 Mode (representative example) (CCD bits) (CCD bits)
Low Low PAL/GBI 2 H (1834.5) + 0 H (2.5) 1H (914)
Low High PAL/M 2 H (1822.5) + 0 H (2.5) 1 H (908)
High Low — — _
High High NTSC/M 1H (912.5) + 0 H (2.5) 1 H (908)
Switching Voltage Levels
Low/high Symbol min typ max Unit
Low ' -0.3 0.0 0.5 \%
High VH 2.0 5.0 6.0 \%
Note: Since the control pin has a built-in pull-down resistor (= 70 kQ), the pin will be set to the low state if left open.
FSC OUT Pin Function
This pin provides a buffer output for the clock signal input to the CLK pin.
When used When unused
5v
18 (20) fsc output
FSC OUT
19 (20)
FSC 0OUuT
Ao3saz

Note: Since this pin has a built-in pull-up resistor, the pin voltage will go to the supply voltage and output will cease if left open.

No. 4900-7/9



LC89971, 89971M

Test Circuit [LC89971]

L) (] A.3sF
u

[

0.01sF
1t

FJ;H a] [6] [ D9 Bl [

Vgg C~-OUT CONT4 FSC OUT RD Voo Vss Vpp PC OUT ¥CO IN Vgg

LCcasg71 bS5~
o 10sF 8000

VS8 C-~IN: VDD C-IN2 CONT2 Y-IN VS8 Y-OUT V§S COMP  CLK

L=_IL:[1-TI*I°IM

844

& d
0.01sF] T swa
l N

0,048F | 3.3»F

[ 4{ >—-Teslev
| Signal generator I 'j ?b
100ke
l Signal generator I oﬁr Vbias
| Clock =

Test Circuit [LC89971M]

E

: =t ilp B

3.3a8F
u.

z1.00F t—it .|. L IET wo

0.048F
1t

.6\’0.
2 [s] faL IJ: [zo] [is FLI " FLI FEI t:mu Jgi s

Vgg C-DUT CONTH NC FSC OUT RD Yoo A\ Vpp PC DUT VCO IN Vgs

LCB8Y974M bONO—
o 10sr B0OR

Vg C~IN{ VYDD C-IN2 NG CONT2 Y~IN V88 Y-OUT V88 COMP _ CLK

TTTITIrITT g

[TLF i

0.045F | 3.35F 1 | swa
e
Signal generator 2

F100ko
l Signal generator I °_4=;_F ;?vun-
Clock } =
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LC89971, 89971M

m No products described or contained herein are intended for use in surgical implants, life-support systems, aerospace
equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
which may directly or indirectly cause injury, death or property loss.

m Anyone purchasing any products described or contained herein for an above-mentioned use shall:

O Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cost and expenses associated with such use:

O Not impose any responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

m Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of June, 1995. Specifications and information herein are subject to change
without notice.
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