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Product index

High Speed Dividers

SP4541 +256, TTL O/P 5V 1GHz Bipolar 156

SP4632 =64, VHF/UHF, high sensitivity, ECL O/P 5V 1GHz Bipolar 158

SP4633 =64, non-self oscillating, high sensitivity 5V 1GHz Bipolar 161
ECL O/P, ESD protection on-chip

SP4653 +256, VHF/UHF, high sensitivity, ECL O/P 5V 1GHz Bipolar 164

SP4656 +128 low power, low radiation, ECL. O/P, 5V 1.2GHz Bipolar 167
ESD protection on-chip

SP4660 +256, VHF/UHF, high sensitivity, ECL O/P, 5V 1GHz Bipolar 171
ESD protection on-chip

SP4665 -+64/256, switchable, high sensitivity, ECL O/P 5V 1GHz Bipolar 174

S$P4666 +64/256, switchable, high sensitivity, 5V 1GHz Bipolar 178
with low pass filter on-chip

SP4676 -+128/136, +64/68, very low power, 5V 950MHz Bipolar 182
high sensitivity

SP4678 +128/136, <+64/68, low power, high sensitivity 5V 1.2GHz Bipolar 186

SP4731 =64, high sensitivity, high output ECL O/P 5V 1.3GHz Bipolar 190

SP4740 +256, TTL O/P 5V 1.3GHz Bipolar 193

SP4751 =256, high sensitivity, high output swing (ECL) 5V 1.3GHz Bipolar 196

SP4902 =2, low power, high sensitivity 5V 2.5GHz Bipolar 199

SP4904 +4, low power, high sensitivity 5V 2.5GHz Bipolar 202

SP4908 -8 prescaler 5V 2.5GHz Bipolar 346

SP4914 128 prescaler 5V 2.5GHz Bipolar 205

SP4916 +512 prescaler 5V 2.5GHz Bipolar 208

SP4982 -+8192 prescaler 5V 2.5GHz Bipolar 349

Satellite TV Receiver Circuits

380-700

SL1451 PLL demodulator with threshold extension 8.2V Bipolar 140

| sL1452 Wideband FM detector 5V 300-1000  Bipolar 142

SL1454 Wideband FM detector for low IF 5V 70-150 Bipolar 146

SL1455 Quadrature detector with threshold extension 5v 380-700 Bipolar 150

SL.1488 Video buffer amp with AGC and 12V/56mA Bipolar 343
black level clamp




Television IF

SL1430 Uitra linear pre-amplifier, 22dB gain 50MHz, differential output optimised Bipolar 133
for driving surface acoustic wave filters

SL1431 Similar to SL1430 but internally derived NPN tuner AGC signal output Bipolar 136

SL1432 AS SL1431 but for PNP tuners Bipolar 136

TV /Cable/Satellite Tuner PLL Circuits

SP5000 Single chip frequency synthesiser with 3 wire 5V 102MHz Bipolar 211
control

SP50031 12C bus-controlled frequency synthesiser 5V 1300MHz Bipolar 216

SP50041 12C bus-controlled frequency synthesiser 5V 1300MHz Bipolar 219

SP5011 8-channel cable/satellite PLL up/down converter 5V See data Bipolar 222
for USA

SP5012 8-channel cable/satellite PLL. up/down converter 5V See data Bipolar 222
for UK and Europe

SP5050 PLL tuning controller for satellite receivers, 5V 1.8GHz Bipolar 226
3 wire serial data bus

SP5051 PLL tuning controller for satellite receivers, 5V 2.0GHz Bipolar 226
3 wire serial data bus

SP5052 PLL tuning controller for satellite receivers, 5V 2.3GHz Bipolar 231
3 wire serial data bus

SP5060 Fixed modulus frequency synthesiser for 5V 2.0GHz Bipolar 236
satellite receivers

SP5062 Fixed modulus frequency synthesiser for 5V 2.3GHz Bipolar 240
satellite receivers

SP55101 Bi-directional 12C bus-controlled synthesiser 5V 1.3GHz Bipolar 245

TDAS030A VHF mixer oscillator/VHF IF preamplifier/ 5V 70-470MHz  Bipolar 253
IF amplifier

-

system, provided that the systems conform to the 12C Standard Specification as defined by Philips.

. Purchase of Plessey’s 12C components conveys a licence under the Philips 12C Patent Rights to use these components in an 12C



PIOdU.Ct ind @X (continued)

DBS TV Signal Decoding (MAC)

MV1710 MAC video circuit 5V CMOS 72
MV1720 MAC control circuit 5V CMOS 75
| MV1730 MAC sound circuit 5V CMOS 79
MV1740 MAC Teletext decoder 5V CMOS 83

MV95308 8-bit 30MHz video DAC 5V CMOS 120
SP97378 30MHz TTL/CMOS 8-bit flash ADC i2v Bipolar 249

Teletext
Jé‘, = " - T y 5 : & : f.y, 2 ng gfg@ im x%‘r.«,;ﬁ m‘%

. . s e
MR9710 Data acquisition - +5V,156mA/ +12V,72mA  NMOS 46
MR9735-002 625-line video generator English +5V,15mA/ +12V,72mA  NMOS 52
MR9735-003 625-line video generator German +5V,15mA/+12V,72mA  NMOS 52
MR9735-004 625-line video generator Swedish/Finnish  +5V,15mA/+12V,72mA  NMOS 52
MR9735-005 625-line video generator Danish +5V,15mA/ +12V,72mA  NMOS 52
MR9735-006 625-line video generator Italian +5V,15mA/+12V,72mA  NMOS 52
MV1812 Teletext data acquisition - +5V,10mA CMOS 87

(all packets)
MV1815 625-line single chip Fourteen +5V CMOS 99
Teletext decoder languages
(see Note 1
below)
MV1830 Teletext Data Buffer - +5V,10mA CMOS 111
MV1826 Single chip VPS decoder - -03Vto7Vv CMOS 339
SL9100 Teletext data slicer and clock - +5V,44mA/+12V,11mA  Bipolar 152
regenerator
ZNA134J 625/525 line sync. pulse - +5V,100mA Bipolar =~ 256
generator
ZNA234E TV pattern generator - +5V,135mA Bipolar 264

1. English, German, Swedish/Finnish, Italian,

Turkish, Serbo Croat, Danish, American.

French (Belgian), Spanish, Czech, Polish, Rumanian, Hungarian,



Display/Touch Switching

CT2200 32-number LED display driver, drives two 5V 5mA NMOS 13
7-segment common anode LED arrays, 5-bit
binary input; 1-32 display O/P, sinking 20mA
per segment; 13 direct drive O/Ps

ML237B Negative 6-channel touch switch for Neon 33V 5mA PMOS 16
ML238B Positive 8-channel touch switch for LED/Neon 33V 6mA PMQOS 18
ML239B Negative 8-channel touch switch for Neon 33V 6mA PMOS 21

Remote Control

.

i i s s ek i ¥ & i i

ML920' Receiver: 20 programmes, 3 DAC, 6 other controls 16V 8mA PMOS 23

ML9221 Receiver: 10 programmes, 3 DAC, 3 other controls 16V 8mA PMOS 26

ML9231 Receiver: 16 channel selection codes with 16V 6mA PMOS 29
single analog output

ML9241 Receiver: 5 digital outputs programmed by six 16V 6mA PMOS 33
control lines. Three selectable output modes

ML926 Receiver: 4 bit binary, 16 code momentary output 15v 4mA PMOS 40

ML9271 Receiver: As ML926 but operates from second 15V 4mA PMOS 40
set of 16 codes

ML9281 Receiver: 4 bit binary 16 code latched output 15V 4mA PMOS 42

ML9291 Receiver: As ML928 but operates from second 15V 4mA PMOS 42
set of 16 codes

MV500 32-code PPM transmitter, three switchable +3V to 10.5V  500uA CMOS 64
data rates

MV601 32-code PPM receiver to complement MV500 5V 1.4mA CMOS 67

SL486 Infra-red preamplifier ov 6mA Bipolar 124

SL490B 32-code PPM transmitter, infra-red, ultrasonic Vv 6mA Bipolar 129
or radio

1. Old product - not recommended for new designs.

Video Graphics

Triple 4-bit video DAC, can provide 4096-colour palette with +5V,-5V 275

resolution up to 1024 x 1280 pixels. 100MHz update rate

ZNA454E




Product list - alpha numeric

DESCRIPTION PAGE

ML237B Negative 6-channel touch switch, with sound mute,
for Neon indicators . 16

ML239B Negative'8~channel touch switch, with sound mute,
for Neon indicators 21

og

WF%éyéeNerK:‘ A10' ’programmes, 3 D/A, 3 other controls

Receiver: 5 digital O/Ps programmed by six control lines
Three selectable output modes 33

L926 but operates from second set of 16 codes

Receiver: as ML.928 but operates from second set of 16 cod

MR9735 devow enerator )625 ines, ihterlaced/non~|nterlaced 52
/ transmitter, thre ata
to complement MV500

3(2—code PPM receiver

MAC control circuit

\ MAC Teletext decoder
625-line, single-chip Teletext decoder

Mvis
MV1815

MV2000

Infra-red preamplifier

SL1430

Ultra linear p‘reayr‘n’i)l |ef, 2 gain 100MHz, differential O/P ,
optimised for driving surface acoustic wave filters 133

As SL1431 but for PNP tuners

Hz wideband FM detector for satellite TV



TYPE No. DESCRIPTION ’ PAGE

SL9100 Teletext data slicer and clock regenerator 152

SP4632
SP4653

3 SP4660

SP4914
SPiOOO

( SP5004

\ SP5012 “
SP50§1

SP5060

SP5510 1.3GHz bi-directional 12C bus—contrdlled frequency synthesiser 245
TDAS5030A VHF mixer/oscillator, UHF IF preamp., IF amplifier 253

© ZNA234E

TV pattern generator

STOP PRESS

SL1488 Video buffer amp. with AGC and black level clamp 343

SP4982 0 5GHz + 8192 prescaler - 349



DBS TV Signal Decoding ICs

The First Chip-Set for a Multi-Standard MAC Decoder

INNOVATION THROUGH COOPERATION

Developing a DBS TV transmission decoder to handle signals encoded in accordance with any of the
present European MAC packet standards (CMAC, DMAC and D2MAC), and to also descramble and
decrypt was quite a challenge. It took the combined resources and expertise of Nordic VLSI, Plessey
Semiconductors, and Philips. Nordic VLSI, with their unrivalled experience of MAC decoding designed
the decoder and developed most of its 1.5 micron CMOS circuitry. Plessey Semiconductors will
manufacture three of the full custom VLSI CMOS ASICs at the heart of the decoder and also supply a
Teletext full custom VLSI CMOS ASIC.

This unique cooperation has led to the availability of the first-ever chip set for constructing an
advanced multi-standard MAC decoder which can enormously increase the market applicability of TV
sets through its most innovative feature — multi-standard operation that meets all the requirements of
today’s European satellite TV market.

MAIN FUNCTIONS OF THE MULTI-STANDARD MAC DECODER

The main part of the decoder comprises four full custom VLSI CMOS ASICs from Plessey
Semiconductors; MAC control circuit MV1720, MAC video circuit MV1710, MAC sound circuit MV1730
and MAC Teletext circuit MV1740. These are complemented by several Philips ICs; a MAC Analog
(MACAN) circuit TDA8734 which performs analog signal processing and includes functions such as
data slicing, clock recovery and video clamping, a microcomputer comprising a microprocessor (e.g.
the 16-bit 68070) plus RAM and ROM, and a conditional access control module incorporating a
PCB80C51 8-bit microcontroller.

Standard Plessey/Philips ICs are also used in video D to A and A to D conversion: MV95308/TDA8702
in the DAC, SP973T8 in the ADC. D to A conversion of the stereo sound signal (dual DAC TDA1541A
and SAA7220 for filtering the sound signal.

The conditional access control module handles both over-air and/or local addressing for decryption.
It can either be detachable or can form a permanent part of the TV set. In either case, it's connected to
the microcomputer via the EBU interface.

The user interface, in its minimum form, consists of pushbuttons and LEDs. A more advanced version
would incorporate a keyboard for controlling menus and service identification data displayed on the
screen of the TV set.

AN INNOVATIVE DESIGN THAT'S ALSO FUTURE-PROOF

In addition to being able to handle all of today’s European DBS TV transmission standards, the
architecture of this advanced multi-standard MAC decoder also facilitates extensions and will be able to
accommodate the requirements of additional satellite TV services that may be defined in the future.



ICs for Television

Philips

Plessey
Semiconductors

X Other

12S Bus

MV1710 MV1730
Vision , [ MAC MAC
Video Sound

MV1720
MAC
Control

Data

Packets and Control

12C Bus

EBU Interface

Block diagram of the multi-standard MAC decoder incorporating
ICs from Philips and Plessey Semiconductors.




UNIQUE FEATURES OF A DECODER BUILT WITH THE CHIP SET

10

Implements the full CMAC/DMAC/D2MAC packet standard

Can handle the standard MAC format for picture plus up to eight mono or four stereo sound
channels

Is compatible with any TV set architecture

A conditional access control feature allows descrambling and decryption of sound and vision
signals (Pay TV) and Teletext. This feature can handle several broadcasts simultaneously and
meets the requirements of the new Part 6 of the EBU specification. Entitlements can be addressed
over-air, via a smart-card or via a keyboard

Single- and double-cut conditional access descrambling of the vision signal as specified by the
EBU

Very flexible packet multiplexing allows full-field sound/data transfer of up to 50 high quality
sound channels at a rate of nearly 20Mbit/s

All packet addresses in the selected data bursts are Golay decoded

The configuration data can be changed without disrupting the service

Can handle Teletext in accordance with the EBU specification during the frame interval or in the
packet multiplex

A second vision signal aspect ratio and decompression ratio will allow future high-definition TV
(aspect ratio 16:9) to be accommodated whilst retaining compatibility with present standards
(aspect ratio 4:3)

Linear or companded sound signals can be decoded

Processing of 1st and 2nd level error protection of the sound signal, including error concealment
Digital mixing allows simultaneous processing of stereo sound and commentary channels
Sound quality comparable with compact disc

The decoder is software controlled



Technical
Data
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CT2200

5-BIT BINARY TO 13-SEGMENT DECODER/DRIVER

The CT2200 is an N-channel MOS integrated circuit,
designed to directly drive two 7-segment LEDs to display
the numbers 1 to 32, with leading zeros suppressed. The
circuit is ideal for applications such as the programme
number display of a television receiver. The display is con-
trolled by a 5-bit binary input port, weighted so that the
number shown (1-32) is one more than the binary input (0-
31) to avoid programme 0. The 5 lines can come from a re-
mote control receiver or from any other source of con-
tinuous 5-bit data.

Common anode LEDs can be driven directly with a
current limiting resistor in series with each output (see
Fig.5) or by using some other form of brightness control
(see Fig.6). By driving each segment individually the inter-
ference problems associated with multiplexed displays are
avoided.

A blanking input is provided so that the display can be
turned off or can be made to flash with an external pulsed
signal.

Only 13 lines are needed for two 7-segment displays
because segment Tf is never lit for the numbers 1 to 32 and
so does not need to be decoded and driven. Segment
identification is shown in Fig.2.

The 13 outputs of the output encoder drive the gates of
large output transistors to give two states: OFF and SINK
CURRENT,; as there can be up to 12 outputs on at once,
each sinking 20mA, four OV pins are provided to reliably
carry this current. ALL FOUR PINS (3, 7, 18, 22) MUST BE
CONNECTED TOOV.

The number of segments required for each character is

i
1
n
0
N
1
i
[l
e
1
I

CT2200 ¢
13 14 15 16 17 18 19 20 21 22 23 24
o LT LT O CT T 17 T T
D E Ug UfF OV Ue Ud U OV Ub Ua
BLANKING
DP24

Fig.1 Pin connections - top view

NN
ok

FEATURES
B Direct Segment Drive -— Non-Multiplexed
B 5VSupply
B Blanking Input
B Leading Zero Suppressed
B Minimum Segment Pattern per Character
B 20mA Drive per Segment
B 5-BitBinary Input
— ;7 Ly L 71
/l__ [ Y |

Fig.2 Segment identification

Fig.3 Character representation

15
+5V DISPLAY
BLANKING

A(29 10
8 110—%
|———o0 3
INPUT OUTPUT ———o7 _au
c 12°~—D——; DEGODER :> ENCODER ::j OUTPUT BUFFERS 1s CONNECTED
|————0 22
60606
8 6 5 4 2 1 242321 20 19 17 16
E29 14 lhcﬂ.glhcdolg

J

Vv

v
TENS 6 SEGMENTS UNITS 7 SEGMENTS

Fig.4 Block diagram 13



CT2200

ELECTRICAL CHARACTERISTICS (see Fig.5)

Test conditions (unless otherwise stated):
Tamp = +25°C, Vpp=+5V

Characteristic Pin T Yra;:e oy Units Conditions

Operating voltage range 9 4.5 5 5.5 Vv

Supply current 9 5 mA

Input voltage high 10-14 4 Y

low 10-14 0.8 \

Leakage current 10-14 10 uA Viy=+5V

Capacitance 10-14 10 pF

Output voltage 1,2,
4-6, 8,
16,17, 1 \% Sinking 20mA
19-21
23,24

Recommended series resistor (if used) 120 Q

+5V
&0

A 9B 9C 9D CE BLANKING I

+5V

‘ = - T
1lex£JJ_\ILlFLIIJ7F]VJWFTLJ: % ] 0 LTI

[_]

CT2200

L
I\
~

13 14 15 16 17 18 19 20 21 22 23 24

prasnetases - e
10000 [ i I
T 1 w

Fig.5 Testcircuitand application using load resistors (see also Fig.6)

14



CT2200

13 14 15 16

BC337

BRIGHTNESS
CONTROL

ov

17 18 19 20 21 22 23 24

—

BLANKING

/
[/

]
[

T

ABSOLUTE MAXIMUM RATING

Supply voltage, Vpp

Input or output voltage

Output current

Ambient operating temperature
Storage temperature

Fig.6 Minimum component application

S

+7V

+7V

30mA

-10°C to +65°C
-55°C to +125°C

15
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ML237B

6-CHANNEL TOUCH CONTROL INTERFACE

The ML237B is a six-channel sense circuit designed
specifically for touch tuning in colour and monochrome
television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch
plates - replacing conventional mechanical push-buttons for
channel selection. Neons can be used to indicate the
selected channel, while the latched output of the ML2378B
drives the varicap tuner via a bias selection network.

A stepping facility is included whereby the application of a
suitable negative-going pulse to the step input causes the
selected channel output to advance by one.

FEATURES

6-Channel Capability

Direct Neon Drive

Low Impedance Drive to Varicap
Uses 33V Varicap Supply
Remote Control Stepping Facility
Sound Muting During Selection
Selected Channel 1 on Power-up

Channels Are Selected With a Negative (or Earth)
Input

ABSOLUTE MAXIMUM RATINGS

-10°C to +65°C
-10°C to +85°C
36V

Vss +0.3V

Ambient operating temperature
Storage temperature

Supply, Vss-Voo

Varicap voltage Vsv

INPUT CH1 1 ~7 18[] voo
INPUT CH2 []2 17[] 0UTPUT CH1
SENSE INpUTS | INPUT CH3 [J3 16[] OUTPUT CH2
NEON OUTPUTS | iNpUT CHa [Ja 15{] OUTPUT CH3
INPUT cHs []s BB [] ourput cha ) JARICAP.
INPUT CHB Ue 13[] ouTPUT CHS
STEP INPUT []7 12[] ouTPUT CHE
MUTE AMING 1o n[] muTE output
vss [Je 10{] Vsv
DP18
Fig.1 Pin connections - top view

SENSE INPUTS, NEON OUTPUTS

________ 1{3———%1——— %z__j_%s__j_%s

VARICAP OUTPUTS

MUTE TIMING
CONTROL

!
|
|

MUTE
OUTPUT

I
1
|
|
4

R

)

&

CLOCK
GEN

STEP

B

7

Vss
INPUT ;
Voo

16

Fig.2 Functional block diagram




MmL237B
ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

Value
Characteristic Units Conditions
Min. Typ. - Max.
Input current 1 UA Vin == Vss
Output leakage 1 UA Vout =0
Mute switch O/P leakage 10 HA VouTt =0
Supply current 5 8 mA
Ron of varicap switch 50 100 Q lout = 10mA
Step pulse width 0.2 ms >.05Tm
Neon switch output current 2 mA
Mute switch Ron 100 200 Q lout = BmA
Input threshold 0.4 0.5 0.6 Vss
Step input current 10 1000 uA ViN =0
Mute period 400 ms Cy = 0.68 uF
Step pulse level 0 Vss —29 Vv
NOTES
The mute timing can be increased by using a higher value of capacitor (CM)
o
Touch plate selection: Su“lim VVS; - Tm =~ Cm X 0.6ms/nF

If the channels are selecting by stepping then the mute output is extended by the clock pulse width Tg

STEP. Vss
. . INPUT v
Stepping selection: 0D Tyt o]
MUTE Vg ————
ouUTPUT M
0D ——

VDD

150V
v Dm ]
o ST i
4a7n H v ¥ ToucH

I’“" i, PLATES
ud a7k
! 1M VARICAP
! CONTROL

S
174 ]

6} 1 4 15 5
TR1:BVCBO,BVCED 150V »—{} 5 14 A—L

6 13 |
a0 TR neons | ||| ; B {wO—LkF“
@E IHA00 "
L gy
L R
INPUT

I
& muUTE ouTPUT

Fig. 3 Typical applications using neons as channel indicators

17
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ML238B

8-CHANNEL TOUCH CONTROL INTERFACE

The ML238B is an eight channel sense circuit designed
specifically for touch tuning in colour and monochrome No connecTion [[1 e 24]] voo
television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch weur ok [z 23] ouTpuT ci
plates - replacing conventional mechanical push-buttons for INPUT cH2 []a 22[] OUTPUT cH2
channel selection. Neons or LEDs may be used to indicate
the selected channel, while the latched output of the ML238B WPUT oH3 (fa 21 oureut cus
drives the varicap tuner via a bias selection network. (SENSE | INPUT CH Os 20[] 0UTPUT CHa
A stepping facility is included whereby the application of a INDICATOR ML VARICAP
cuitable negative-going pulse to the step input causes the oureurs | MPUTOMS He R o[ ouruTens ) it
selected channel to advance by one. INPUT CHE (7 18[] ouTPUT CHe
INPUT cHT (8 17[] outPuT CHY
FEATURES INPUT cHg []o 16[] ouTPUT CHe
B  3-Channel Capability STep NPyt (10 o] MuTE ouTPuT
B  Direct Neon Drive " eowtmo; " ref] cLeaR eyt
B Direct Neon or LED Drive vss Ly 3] v DG24
B Low Impedance Drive to Varicap
% Uses 33V Varicap Supply Fig.1 Pin connections - top view
B Remote Control Stepping Facility
B Sound Muting During Selection
B Seclects Channel 1 on Power-up
B A Negative Pulse on Clear Resets to Channel 1
ABSOLUTE MAXIMUM RATINGS
Ambient operating temperature -10°C to +65°C
Storage temperature -10°C to +85°C
Supply, Vss-Voo 36V
Varicap voltage Vsv Vss +0.3V
SENSE INPUTS, INDICATOR QUTPUTS
cHt cHs MONTROL
2 4 5 6 7 8 9 1"
R e e R R e S
: | | : ]r | : ! ._iﬂ CLEAR INPUT o
| | | I T
! ! ! ! ! ! l ! ! I
vss 124 I ; I [ ! I | !
' ! | [ ' ! I 21 dcLock| (1o
: | | : : : | 1| GEN ¥ STEP INPUT
| I D R T S| R
13 | | | Vi
o — i ”
| L e
|
L_%____ % __JI__%____J_{,____J_% _4_%___4_%___4',%___4| _____ i
23 21 20 19 18 17 16 15
CH1 CHs8 MUTE
OUTPUT

VARICAP QUTPUTS

Fig.2 Functional block diagram
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ML238B
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 0, Vss = Vsv = 30V to 36V

o Value .
Characteristic Min Typ Max Units Conditions
Output leakage 1 uA Vour =0
Supply current 6 9 mA
Input current 1 WA Vin = 0V
Ron of varicap switch 50 100 Q lour = 10mA
Ron of indicator switch 180 300 Q lour = 10mA
1/P threshold 0.4 0.5 0.6 Vss
Step pulse level 0 Vss —29 \

Ts step pulse width 0.2 ms >05Tm
Clear pulse level 0 Vss —29 vV

Clear pulse width 0.2 ms

Ron of mute switch 100 200 Q loutr = BEmA
Tm mute timing 400 ms Cm = 0.68uF
Step |/P current 10 1000 HA Vin = 0

Mute O/P leakage 10 HA Vour =

NOTES:
The mute timing can be increased by using a higher value of capacitor (Cm) (See Fig.4).

e T

Touch plate selection: MUTE Vss "————’—-—l Tm= Cmx 06ms/nF
ouTPUT VDo

If the channels are selecting by stepping then the mute output is extended by the clock pulse width T's.

STEP vss
INPUT VDD e |
f 15 —of=Tn
Stepping. selection wore Ves _pets
OUTRUT oo

The clear I/P should be left open circuit when not in use.

240V AC
10M
100k Voo
TOUCH
| PLATES
VARICAP
6.6M CONTROL
: XRARRXXRZE R o
—1 24
o) e
»—@ 3 22 —
»—@ 4 21 | S—
D s =
@ 6 19 i
>—@ 7 18 —
»—@ 8 17 SR Y
T - =
100k
NEONS 10 15
M1
L 1 Y o2
o 000000 T A
Vss,Vsy
VoD
STEP PULSE CLEARINPUT MUTEOUTPUT
w I

Fig.3 Typical applications using neons as channel indications
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ML238B
APPLICATION NOTES

Application using LEDs as channel indicators

In applications where the use of mains is not desired
channel selection can be made by using the +30V Vss
supply as a compromise but at the expense of reduced
input sensitivity. In this case LEDs can be used as
channel indicators.

The 1.2kQ and 820Q resistors limit the LED current to
10mA, whilst the diode ensures less than 1pA leakage
when the LED is reverse biased. It is desirable to have a
1MQ resistor between the touch plates and the input
as a safeguard against static.

On selection of a channel, the potential divider chain
comprising the 1MQ resistor, the finger resistance and
the 1T0MQ resistor sets the threshold voltage on the
input pin. When the channel isselected the IC provides a
current source to the LED.

Vss
™M
Vi
" DD
P ¥ TOUCH
PLATES
VARICAP
" CONTROL
1 L
RXEXXRXZ X KXo
—1 24
N
ta—< 2 23
N g
K4 3 22— 3
\Y
P . 21 =
\}/1 14 20 o
e 5 ——
\.\, = 6 19 —
\}A 1a 7 18 —}
T~ TN
\\M s 8 17 E—
\N ™
\N e 9 16 ~
100k
10 15
Bh| 14,
Lcm XK o2
12k 10M 12 13
Vss Vsv
820
Voo
STEP INPUT CLEAR INPUT MUTE OUTPUT

Fig.4 Low voltage, improved sensitivity using LED indicators
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ML239B

8 -CHANNELTOUCH CONTROL INTERFACE

The ML239B is an eight channel sense circuit
designed specifically for touch tuning in colour and
monochrome television receivers. Using low threshold
P-MOS technology, the circuit can be driven directly
from two-terminal touch plates — replacing conven-
tional mechanical push-buttons for channel selection.
Neons can be used to indicate the selected channel,
while the latched output of the ML239B drives the
varicap tuner via a bias selection network.

NO CONNECTION [+ d 24

INPUT CHY | ]2 23

INPUT cH2 []3 22
INPUT CH3 Ea 21

SENSE INPUTS
S NPUTS { IRPUT CHa {s 20

[] voo

[] OUTPUT CH1 \
[] outPuTCH2 |
[l output cH3

Il ouTPUT CHA
VARICAP

A stepping facility is included whereby the applica- weurows (o Nen  wo[] oureurcus | OUTPUTS
tion of a suitable negative-going pulse to the step weuT cHe []7 18l outeuT cHe
input causes the selected channel output to advance
by one. INPUT CHT [[e 7[] outeut cH7
INPUT CH8 []o 16[] OUTPUT CHB
FEATURES STEP INPUT (10 15[] MUTE ouTPUT
N MUTE TIMING 7, 1a[] CLEAR INPUT
B 8-Channel Capability “”"""’;s . o ve
W Direct Neon Drive ' DG24
B Low Impedance Drive to Varicap - - - -
. Fig.1 Pin connections - top view
B Uses 33V Varicap Supply
B Remote Control Stepping Facility
M Sound Muting During Selection
| Power-u
W Selects Channel T on Po P ABSOLUTE MAXIMUM RATINGS
B A Negative Pulse on Clear Resets to
Channel 1 Ambient operating temperature —10°C to +65°C
. . Storage temperature —10°C to +85°C
W Channels are Selected with a Negative Vss-Vob supply 36v
(or Earth) Input Varicap voltage Vsv Vss +0.3V
SENSE INPUTS, NEON OUTPUTS
cH cHe MCOnTROL
2 3 4 5 6 _ 7 8 49 n_ e
Ty R
: | h : | | : | | : : lia CLEAR INPUTO .
| | | | | 1 | —o— /
v/ N
|
vop-2o t s : t f : : ! : 01! }
I ! I I : ! 1 : i T —élvl STEP INPUT
| ! | | | Ss
| LATCH}4 | |
1l I ! ! ! l ' ! . | LT v
Vev—s T i ’ ' ! ! ' | | '
| 1 ! ! ! | | ! | i 412 vgg
I | 1 ! | | | | H i I
l_%____l ___l_%____l_%___I_%___l__%_.._l_ ____L_{___J_%,__—_L____J
23 22 21 20 19 18 17 16 15
CH1 CHs MUTE
/ OuUTPUT

VARICAP OUTPUTS

Fig.2 Functional block diagram
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ML239B

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = +25°C, Vop = 0,'Vss = Vsv = 30V to 36V

L. Value . .
Characteristic - Units Conditions
Min Typ Max
Step, clear pulse level 0 Vss —29 \Y%
Input current 1 pA VIN = Vss
Output leakage 1 pA Vout = 0
Mute switch O/P leakage 10 A Vour = 0
Supply current 6 9 mA
Ron of varicap switch 50 1000 Q loutr = 10mA
Clear step pulse width 0.2 ms =>.05Tm
Neon switch output
current 2 mA
Ron of mute switch 100 200 Q loutr = BmA
Input threshold 0.4 0.5 0.6 Vss
Step input current 10 1 mA ViN =0
Mute period 400 ms Cm = 0.68pF
NOTES:
The mute timing can be increased by using a higher value of capacitor (Cm)
— T
4 . Vss ~
Touch plate selection : :&J;:m v l Tma~Cm X 0.6ms/nF
If the channels are selecting by stepping then the mute output is extended by the clock pulse width Ts.
STEP vss
l T
Stepping selection : e Yoo =75 —f-Tu
MUTE Vss —
ouTPUT 0 —
The clear 1/P should be left open circuit when not in use.
+V_150V Voo
™
47k 2
a7n T roucn ze
PLATES
4 hhhhhhh sy
L
47k ™
N S N N Y
—1 24
oD, 2 %
Y s pf—ch
P . =
- s ow ==
»6\\ 6 19 —
=G 7 18 T
TR1:BVCpo BVCEQ>150V ’_@ 8 17— 2
b—@ 9 16—
470k TR NEONS 1 5
18Kk _G 1 14—y
10M
U T

i

[}
STEP PULSE

(e}
CLEARINPUT MUTE OUTPUT
w I

22

Fig. 3 Typical applications using neans as channel indications
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ML920

REMOTE CONTROL RECEIVER

Plessey Semiconductors have developed and produced a
range of monolithic integrated circuits which give a wide
variety of remote control facilities. As well as ultrasonic or
infra red transmission, cable, radio or telephone links may
also be utilised. Pulse position modulation (PPM) is used
with or without carrier and automatic error detection is also
incorporated. Although initially designed with TV remote
control in mind the devices may equally easily be applied for
use in radios, tuners, tape and record decks, lamps and
lighting, toys and models, industrial control and monitoring.

The ML920 decodes the PPM signal received from the
SL490 transmitter. After error checking the received code
may condition a 20 programme memory or one of three D/A
converters.

QUICK REFERENCE DATA

Power supply: 16V 14mA

Demodulation: Pulse position with time window
checking by on-chip oscillator

Decoder: 5 bit with successive codeword
comparison

Programme: Latched 5 bit binary, 20 programmes

Analogue controls: 3 static current mirror converters,
32 step with normalise level

Other outputs: On, Recall Display, AFC, Mute, Colour
Kill, Oscillator Monitor

Local inputs: On/Standby, Step, Normalise

coLouR 0/ {]

COLOUR KILL (]

Voo (OV) f

Vss (+16V) ]

ON/STANDBY INPUT (]

NORMALISE INPUT [}
STEP INPUT

0SC. TIME CONSTANT [}

0sc. MoniToR [}

PPM INPUT (]

on ]

RECALL q

D/A REFERENCE
BRIGHTNESS D/A

MUTE

VOLUME D/A

3

D § BINARY

C ) PROGRAMME

B SELECTION

A

STEP TIME CONSTANT

POWER CLEAR TIME CONSTANT
AFC

DP24

Fig.1 Pin connections (top view)

FEATURES

Accepts 5 Bit PPM

All Timing From On-Chip Oscillator
Incorporates Error Protection

Easily Used with Ultrasonic or Infra-Red System
Up to 20 Programmes with Latched Binary Output
3 D/A Outputs with Normalise Level at % of Max.
Automatic Power-On Reset and Normalise

Many Other Facilities,
Recall etc.

AFC, Mute, Colour Kill,

COMPARATOR

5
ON/STANDBY O——p————

POWER CLEAR _14
TIME CONST O——>—

6 DECODER
AND
NORMALISE O——o———1 LOGIC

STEP 7
PROGRAMME O-——v————

STEP TIME 0'5
CONST

O 00 0 0
16 17 18 19 20

4

2

TIME

D/A
REFERENCE
P

COLOUR
KiLL

Fig. 2 ML920 remote control receiver block diagram
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ML920

ELECTRICAL CHARACTERISTICS (see Fig. 3)

Test conditions (unless otherwise stated):

Vss= OV
Vpp = —16V
Tamb = 25°C
Value
Characteristics Pin - Units Conditions
Min. Typ. Max.
Supply voltage 3 14 18 \'
Supply current 3 8 14 mA
Input logic level high 5,6, 7, -1 0 \Y
low Voo Vbo+35 | V
Output logic level high | 2,11-13, 16-20,22| -1 0 \ 50k to Vop
low Vobp Voo+05 | V 50k to Vpo
Analogue output 31
current range 1, 21, 23 0 = Irer | 3.9k to Voo
(pins 1, 21, 23) 8
Analogue step size 1,21,23 0 5 % Irer | Vour < Vob +5V
D/A reference, |rer 24 -250 —-345| —455 A 33k to Voo
Oscillator timing 9 1.5k Hz C = 22n, R=100k See note 1
Power clear time 14 400 ms C = 470 R=100k
constant
Step time constant 15 1 s | C=470n R= 3.3M
Monitor output ‘high’ 9 -1 0 V | Internal load
‘low’ Voo Voo +0.5 V | provided
PPM input level high -1 0 Vv
PPM input level low 10 Voo -6 \
PPM input pulse width 1 22T | ws | T=F
osc
o ! 1
Note 1. Rosc (Pin 8) is 56k-156k8, 2fmon (Pin 9) = f,, o~ 375CR +20%
+12v
+16V 1
Tan
PPM INPUT
110 a ]
s oN/ 'SS 0SC T/C.
Iy STANDBY MON
ON/STANDBY { MUTE
4.-,& POWER T/C vou
BRI
T ML920  REF
iy INORMALISE coL
NORMALISE { KILL
7] ON
step ¢ STEP RECALL |
PROGRAMME { OJIL 15 sTep TIC AFC 3
11 Voo
A B C D E 8.2 35K
16 |17 |18 |19 |20 1 TDA2560
1.5k 4
e
3.9@ g‘mﬂmu 8.2xBC237 5

ALL RESISTORS 56k UNLESS OTHERWISE STATED

Fig. 3 PPM receiver application
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PIN FUNCTIONS
Negative Logic: 0 is OV _(Vss), 1 is =17V (Vob)

1. 21, 23. Colour, Volume, Brightness

These three outputs are from three 5 bit current
mirror D/A converters. They are referenced to the
current drawn from pin 24, ler, and give 32 steps,
Iret/8 per step, from O to 31/8 l.er. The outputs will be
setto 12/8 lef by the NORMALISE input, the normalise
code1from the transmitter, or when the ON output goes
toal.
2. Colour kill

This output gives a logic 0 when the COLOUR D/A
output is zero.
3. Voo

—17V power supply
4. Vss

OV power supply
5. On/Standby input

A1 on this pin will toggle pin 11 (ON O/P), generate
RECALL and AFC, normalise VOLUME, BRIGHTNESS
and COLOUR, reset MUTE and set channel code
00000.
6. Normalise input

A 1 will normalise the VOLUME, BRIGHTNESS and
COLOUR outputs. A RECALL signal is generated and
MUTE is reset.
7. Channel step

The channel code will step up by 1 as long as this
pin is held at logic 1. The time period between steps
is defined by an RC constant attached to pin 15.
On reaching 20 the next step returns to 1. On output is
set to ON, and AFC is generated. If the TV goes from
Standby to ON, RECALL is generated and VOLUME,
BRIGHTNESS and COLOUR are normalised. If
VOLUME is not O, MUTE is reset.
8. Oscillator time constant

An RC time constant is formed for the clock timing
by connecting external components, one resistor and
one capacitor, to this pin. Adjusted so that period of
output on pin 9 is 1/20 of O interval of incoming PPM.
9. Oscillator monitor

This output is a division of two of the oscillator, and
and is available for testing and setting purpose.
10. PPM I/P

The output of the front end amplifier is connected
here such that the signal is in the form of positive pulses
separated by time periods whose length define the
data. With no signal, PPM inputis at a low level.
11. On O/P

Open drain output. Logic 1 denotes TV set ON:
Logic O TV set standby. Set to 1 when channel number
changes. Set to O by power clear or by transmitter
selected Standby. Toggle to opposite state by manual
ON/STANDBY control.
12. Recall O/P

Open drain output. A 1 may be used to trigger an
on-screen display. A static output is generated by the
manual controls ON/STANDBY and NORMALISE.

A puise is generated by any channel change if the
circuit switches to ON at the time, and by RECALL and
NORMALISE commands from the transmitter.
13. AFC O/P

Open drain output. Logic 1 can inhibit the tuner AFC.

A static output is generated bymanual ON/STANDBY
control. A pulse is generated by any channel number
change.
14. Power clear

A capacitor and resistor connected here define the
time delay for the power clear circuit, which normalises
all D—A outputs etc.

ML920

15. Channel step time constant
An R-C time constant defines the time period
between increments of the channel number when
stepping.
16 —20. Channel outputs
5 Outputs encode 20 channel numbers in binary
code
EDCBA
Channel 1is00000
Channel 20is 10011
E is first and A is last in the PPM pulse train.
Channel 1 is set when ON goestoa 1
21. Volume.
See Pin 1
22. Mute O/P
This will change state (toggle) on reception of a
mute command and VOLUME O/P is zero MUTE O/P
is held at 0. :
23. Brightness
See Pin 1
24. D/A Reference
A current drain I, set by a single external resistor
will set the nominal step of the D/A outputs to lrt/8.

Transmitter code Function
EDCBA
00000 Programme 1
00001 Programme 2
00010 Programme 3
00011 Programme 4
001 Programme 5

Programme 6
Programme 7
Programme 8
Programme 9
Programme 10
Programme 11
Programme 12
Programme 13
Programme 14
Programme 15
Programme 16
Programme 17
Programme 18
Programme 19
Programme 20
Colour +
Programme Step +
Volume +
Brightness +
Standby

Mute

Recall
Normalise
Colour —
Programme Step —
Volume —
Brightness —

PR LA a AN A A S RO aa00000000000

P EH AL aa A 00000000 RS aaa000
PSR AL 0000 =R R Ea 0000 =N a 00002 a-
BB OO0 =R=S00 =R R0 L0000 ==0C0==00==00

0202 0—-20~-20—-20-=20-=0—=0—-0=0-=0—-0~-0

Table 1 Basic 32 command set

ABSOLUTE MAXIMUM RATINGS
(Vss= 0V).

Supply Voltage Voo

Voltage at any input
Operating voltage range, Vpp
Maximum power dissipation
Operating temperature range
Storage temperature range

+0.3Vto —-25V
+0.3Vto —25V
—14V to —18V
600mwW

—10°C to +65°C
—55°C to +125°C
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VIL922

REMOTE CONTROL RECEIVER

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The ML922 decodes the PPM signal received from the
SL490 transmitter. After error checking the received code
may condition a 10 programme memory or one of three D/A
converters.

The receiver timing may be set by adjusting the
oscillator time constant to give 40 periods at pin 6 equal
to a O interval on the received PPM input.

FEATURES

Accepts b Bit PPM

All Timing From On-Chip Oscillator
Incorporates Error Protection

Easily Used With Ultrasonic or Infra-
red System

Up to 10 Programmes With Latched
Binary Output

3 D/A Outputs With Normalise Level At
g of Max.

Automatic Power-On Reset and Normalise
Many Other Facilities, AFC, Mute, Etc.

e W s

o/a Rererence (] 1 18] BRIGHTNESS D/A
coLouR 0/A ]2 ] muTe
Voo (0V) [ 3 16f] VOLUME D/A
e TN
STEPINPUT [} 5 whc
0SC. TIME CONSTANT [} & 130]) 8

PPM INPUT [] 7 i2f] A
on []e 11[] STEP TIME CONSTANT
arc [Jo 10]7] POWER CLEAR TIME CONSTANT

DP18

Fig.7 Pin connections - top view

QUICK REFERENCE DATA

Power supply: 16V 14mA
Demodulation : Pulse position with time
window checking by on-chip oscillator
Decoder: 5 bit with successive codeword
comparison

Programme : Latched 4 bit binary,

10 programmes

Other outputs: On, AFC, Mute

Local inputs: Programme step

PPM INPUTO

o TIME
CONSTANT

COMPARATOR

POWER CLEAR,10 |

TIME CONST DECODER
AND
STEP o5 Loaic
PROGRAMME
STEP TIME 11
CONST

6 o )
12 13 14

(= vorowe 1)
(s o
oo | o]

D/A
© REFERENCE

Fig. 2 ML922 remote control receiver block diagram
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ELECTRICAL CHARACTERISTICS (see Fig. 3)

Test conditions (unless otherwise stated):

ML922

Vss = 0V
Vop = —16V
Tamb = 25°C
Value
Characteristic Pin Min. | Typ. Max. Unit Conditions
Supply voltage 3 14 18 \
Supply current 3 8 14 mA
Input logic level high 5 ~1 0 V
low Vop Voo + 3.5 V
Output logic level high 8,9,12-15,17 -1 0 Vv 50k to Vob
low Voo Voo + 0.5 \Y, 50k to Vop
Analogue output 31
current range 2,16,18 0 8 Iref 3.9k to Voo
Analogue step size 2,16,18 0 3 % Iret Vout < Vop +5V
D/A reference, Irer 1 —-250| —345 —455 pA | 33k to Voo
Oscillator timing 6 3 kHz | C =22n, R= 100k See note 1
Power clear time 10 400 ms |[C = 4.7p R = 100k
constant
Step time constant 11 2 s C = 470n R = 3.3M
PPM input level high 7 -1 0 \
PPM input level low 7 Vop -6 Vv
PPM input pulse width 7 1 22Tosc| Ms
1
Note 1. Rosc. (pin 6) is 56k-156k Q. fosc. = OTECR 0%
\aw LR DIODE (RECEIVER) +17V
1 161
6.8/1[“; 15n [op™ % +12v
Ty - 50— 220, ==
ol 13 “wph— R100k L
' swase P | H H S6k
s 12f} BCs47 sk TBA120u
Lo T "p N I
e - wh ,__Igl;owe‘:iss MUTE!
- e 9 L T/C 8.2k 1
= T-Emn 4,7I ML922VOL 16 { 39k 8.2k - 10k &
50 8| on BRI 18
22 STANDBY REF 1 33k
8 5lsrep . :)j ov +12v
o SAT|
SAT VOL BRi 10 o :: 33n { - . s
e ?—-0 |2 i — ikl e voof3-
13 470n A B C D
14 SL490 12 13 |14 |15

200 3.3M)

TDA2560

820

ov

ALL RESISTORS 56k UNLESS OTHERWISE STATED

Fig.3 PPM infra-red receiver application with local up/down controls using a directly connected SL490

Note: Pin descriptions same as ML920.
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ML922

Transmitter code Function
EDCBA
0000X Programme 1
0001X Programme 2
0010X Programme 3
0011X Programme 4
0100X Programme 5
0101X Programme 6
0110X Programme 7
0111X Programme 8
1000X Programme 9
1001 X Programme 10
10100 Colour +
10101 Programme Step +
10110 Volume +
10111 Brightness +
11000 Standby
11001 Mute (Analogue 2)
11011 Normalise
11100 Colour —
11101 Programme Step —
11110 Volume —
11111 Brightness —

Table 1 Basic 21 command set for ML922

ABSOLUTE MAXIMUM RATINGS (Vss= 0V).

Supply Voltage Voo +0.3Vto -25V
Voltage at any input +0.3Vto -25V
Maximum power dissipation 600mW

Operating temperature range —10°C to +65°C
Storage temperature range -565°C to +125°C
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Semiconductors

ML923

REMOTE CONTROL RECEIVER

The ML923 is an MOS/LSI monolithic integrated circuit
for use as a receiver of remote control signals for television <
control. It accepts 24 of the 32 codes transmitted by the pem osc. [ 18[] STEP INPUT
SL490 transmitter circuit in the Pulse Position Modulation vow veut [ 2 v onwiur
(PPM) method of coding.
oniss output (3 16[] vss
FEATURES
pecaut [Ja ML923 5[] vop
. 16 Channel Selection Codes AFC DEFEAT [:5 4[] A
- Single Analogue Output STANDBY INPUT [Jo w8 BINARY
B MuteOutput (Toggle) STEP TIME CONSTANT []7 | 0PV
B On-setControls—Channel Step, ON, Reset mute oureur [ wo
. Normalise to ¢ of Max Output on Analogue Qutput ANALOGUE REF. [Jo 10[] ANALOGUE QUTPUT
B Outputs Provide Control of ON/STANDBY,
Analogue Mute, and AFC Defeat DPi8
I Choice of Power-Up Function: . . -
a) Power Up to Standby State, Switch to ON Fig.1 Pin connections (top view)
State by Local or Remote Command and
STANDBY by Remote Command.
b) Power Up to ON State, Switch OFF with
Solenoid Operated Mains Switch by Local or
Remote Command.
POM P & ol PPM TIMING & opm osc
DEMOD GENERATOR
@ COMPARATOR
LATCH E:’q
. S ,
ONIP O -O RECALL
STANDBY IIPg FUNCTION g AFC DEFEAT
18 DECODE D 8
STEPIIP O MUTE O/P
(3) ON/SB O/P
STEPTIC & osc T <y
:i 5 BIT ANALOGUE 0 ANALOGUE
LEVEL LATCH OUTPUT

4 BIT CHANNEL
LATCH

14 13 12 11
A B C D

5BIT UP/

DOWN COUNTER ANALOGUE REF

Fig.2 ML923 block diagram
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ML923

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp = +25°C, Vgg = 0V, Vpp =~ 16V

Characteristics Pin - Value Units Conditions
Min. | Typ. | Max.
Supply voltage 1 14 18 \Y
Supply current 1 6 mA
Input logic level high 6,17,18 | -1 0 "
Input logic level low Voo Vpp+ 3.5 V
Output Iogfc level high 3,4,11,14(-15 ov \ 50K to Vop
Output logic level low 8 Voo Vpp+0.5] V
Analogue output current range 10 0 ¥ 1 Ref|3.9k to Vyp
Analogue step size 10 0 3 ¥ 1Ref|Vo, < Vpp+ 5V
DiA reference, | ref 9 ~250(-345( -455 | mA |33kQto Vpp
PPM 15 150k Hz |Typical TC
Oscillator frequency 1 3k Hz |C=22nFR=100kQ
On input or standby input time constant for poweron| 6or17 250 500 ms
Step time constant 7 1 s |C=470nFR=3.3MQ
PPM input level high 2 -1 0 \%
PPM input level low 2 Voo -6 \Y
PPM input pulse width 2 1 2To | us [T=4
osc

Note 1 Ry, (pin 5)is 56k-156kgq f +20%

]
0sc G 15CR
OPERATING NOTES

The receiver operates on a timescale fixed by an internal
oscillator and its external timing components. The oscil-
later may be adjusted to any value between 15Hz and
150kHz (allowing different receivers to respond to different
transmission rates within the same operating area).

Checks are made to ensure 6 pulses, or 5 bits, are received
for a word to be valid, and only after two consecutive and
identical words is the receiver allowed to respond to the
incoming code. Channel step time period is derived from an
external time constant.

PIN FUNCTIONS
Positive Logic: Logic ‘1’ = Vg, 0V Logic ‘0’ =V, -16V

1. Oscillator Time Constant An RC Time Constant at this
pin defines the internal clock frequency. The clock
frequency may be varied from 15Hz to 150kHz.

2. PPM Input The output of the Front End Amplifier is con-
nected to the pin; the signal must consist of a normal low
level with pulses to high level, corresponding to the PPM
pulse from the transmitter.

3. ON/SB Output Open drain output. Logic ‘0’ denotes on-
set. Logic ‘1’ standby set. Set to ‘0’ when channel number
changes, and by ON input at logic ‘0, set to ‘1’ by standby
input or by transmitter selected OFF.

4. Recall O/P Open drain output. A ‘0’ may be used to
trigger an on-screen display. A ‘0’ is output during an input
at pin 17, ON input. The pulse to logic ‘0’ is generated by
any channel change if circuit switches to ON from Standby,
and by recall and normalise commands from the remote
transmitter.

5. AFC O/P Open drain output. A logi¢ ‘0’ can inhibit tuner
AFC. A static output is generated by manual ON control. A
pulse is generated by any channel number change.

6. Standby Input A logic ‘0’ will select standby state and
normalise the analogue output to 3/8 maximum and select
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programme 1. An RC time constant may be connected to
select standby at power ON.

7. Channel Step Time Constant An RC time constant
defines the time period between increments of the channel
number when stepping.

8. MUTE Output This will change state (toggle) on receptin
of a Mute command or will remain at logic ‘1’ if the D-A
output is zero. The output is reset by any channel change
command.

9. Analogue Reference A current drain attached to this
input will define the current step of the D-A output. The
current is equal to 8 output current steps.

10. Analogue Output The output of a current mirror D-A
convertor provides|a current source of between 0mA and
1.3mA. It is variable in 32 steps, UP or DOWN. It is
normalised to 3/8 maximum value by the ON/SB input, and
by normalise command from the transmitter.

11, 12, 13, 14. Channel Selection Outputs These outputs
encode the 16 channels in binary code.

A B Cc D

Channel 1 0 0 0 0
Channel 16 1 1 1 1
Set to channel 1 on set switch ON.

15. Vpp - 14V to - 18V power supply

16. Vg5 0V (Ground)

17. ON IIP A logic ‘0" will switch the ON/SB output to ON
(logic ‘0’). Channel 1 is selected and analogue output is
normalised to 3/8 maximum. An RC time constant may be
connected to select set ON at power on. The AFC defeat
signal is generated and Mute is reset.

18. Step Input The channel code will step up by 1 as long
as the pin is held at logic ‘0. The time period between steps
is defined by an RC cohstant on pin 7. When the channel
code reaches 16 it will go to 1 néxt step. A step iriput will
set ON/SB output to ON and normalise the analogue out-
put. Mute is reset if analogue = 0.
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Fig.3 Receiver application

programme switch is kept depressed.




ML923

CODE FUNCTION
E D C B A
0 0 0 0 0 Channel 1
0 0 0 0 1 Channel 2
0 0 0 1 0 Channel 3
0 0 0 1 1 Channel 4
0 0 1 0 0 Channel 5
0 0 1 ¥l 1 Channel 6
0 0 1 1 0 Channel 7
0 0 1 1 1 Channel 8
0 1 0 0 0 Channel 9
0 1 0 0 1 Channel 10
0 1 0 1 0 Channel 11
0 1 0 1 1 Channel 12
0 1 1 0 0 Channel 13
0 1 1 0 1 Channel 14
0 1 1 1 0 Channel 15
0 1 1 1 1 Channel 16
1 0 1 0 1 Channel Step +
1 0 1 0 0 Analogue +
1 1 0 1 0 Recall
1 1 0 0 1 Mute (Toggle)
1 1 0 1 1 Normalise
1 1 0 0 0 OFF
1 1 1 0 1 Channel Step-
1 1 1 0 0 Analogue-
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Table 1 Command set

ABSOLUTE MAXIMUM RATINGS

(Vss = 0OV).

Supply Voltage Voo +0.3V to -25V
Voltage at any input +0.3V to -25V
Maximum power dissipation 600mwW
Operating temperature range -10°C to +65°C
Storage temperature range -55°C to +125°C



©PLESSEY

Semiconductors

ML924

REMOTE CONTROL RECEIVER

The ML924 is an MOS/LSI integrated circuit for use as a
receiver of remote control signals generated by the SL490B

transmitter circuit, using PPM (Pulse Position Modulation) osciLAToR T 11 18[] vss
encoding technique. The receiver has 5 digital outpu?s eemineut [2 17 oureuT enagLe
whose response to PPM codes may be programmed by six .
control lines. It has a handshake interface which provides 0 [Js []a
communication with microprocessors and computers. afls s[]s
ML924 BINARY
— llc ¥ oumpurs
INPUTS -
3]s 3]0
FEATURES
ca [l 2]
B 5 Open Drain Outputs with Enable e []e 11[] POWER ON CLEAR
B Handshake or Interrupt Microprocessor and voo e 10 0ATA READY
Computer Interface Signals DP18
B On-Chip Oscillator
B 6 Control Lines to Programme Output Response Fig.1 Pin connections (top view)
B 3 Selectable Output Modes
2 TIMING !
whuT O PPM DEMOD GENERATOR OSCILLATOR  [———0 codTanr
NOISE
DETECT
6-BIT SHIFT ———
REGISTER
02 iL COMPARATOR
[y oL — —
2 ~5
R & S | cowtmion [T semwoe )
chol ]
S 7 I
MODE 3
ADDRESS DECODE
LATCH LOGIC
POWERON ] DATA
AR OUTPUT —)
— READY
LATCHES <: LATCH
LU
9
'
17 16 |15 (14 [13 |12 10
QUTPUT A B c 0 E DATA
ENABLE ——— READY
OUTPUTS

Fig.2 ML924 block diagram
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ML924

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
VSS=0V; VDD =-16V; Tymp =+25°C

. Value
isti Pin - i ditions
Characteristic Min Typ. Mo Units Conditi
Supply voltage 9 12 18 v
Supply current 9 6 mA
Input logic level high (‘1') 3-8,17 -1 0 Vv
Input logic level low (‘0’) Vop Voo + 3.5 Vv
Output logic level high (‘1') 10,12-16 -1 ov
) 50k t:
Output logic level low ('0) Voo Voo + 0.5 Vv o Veo
Oscillator frequency 1 15 3k 150k Hz | Typical TC: C = 22nF, R = 100kQ
PPM input level high 2 -1 oV
PPM input level low Vob -6V
PPM input pulse width 2 1 29T ose us | T :fi
osc
Power clear time constant 11 1 400 ms
NOTE
1
~ —— 0,
Rosc (Pin 1) is 56 kQ to 156 k{2, fosc ~ 0i5CR +20%
O oV
\\ IR PPM l
}<11 22n -
J—J ]
1 16 s - {] 18 !
ﬂjnl“u i- 15:] "_ {12 17 []“k
Hss” 3 - -—+—-{]3 16 {} w A
e slaes P[H—F F—1— i} 8
= LI [} b — 4 —f]s Mo 1 - C tolfeoTs
. o -—1-—s i}t )
] 10f] L-4--7 12} o E
—le 9f} H 56k ——{]s 1[—e
i '}
o T 1o wfl—  Jd&™ I:I D [‘:I U HALL
L1 e 56k
0.33u
50 100k
22u 200
i {7} O -16V
¥ (—
LOGIC ‘0’ OR '1', OUTPUT 56k
TYPE SELECT, SEE
TABLE 1 DATA
READY

Fig.3 Application for receiving 32 codes, from SL490 transmitter, in mode 1

PIN FUNCTIONS

Positive Logic: Logic ‘I’ = Vss, 0V Logic ‘0' = Voo, -16V
1. Oscillator TC An RC time constant at this pin defines the
internal clock frequency. The clock frequency may be varied
from 15Hz to 150kHz.

2. PPM Input The output of the Front End Amplifier is
connected to this pin; the signal must consist of a normal
low level with pulses to the high state.

3-8. Control Word Co to Cs Six control bits form the
control word which programs the response of the five
outputs (see Table 1).

9. Voo -12V to -18V power supply.
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10. Data Ready Open drain output. An output of logic ‘1’
indicates the reception of a valid PPM word. It will remain at
logic ‘1’ for the duration of transmission.

11. Power Clear A capacitor and resistor connected to this
pin define the time delay for the Power Clear Circuit.
12-16. Outputs E-A Open drain outputs which respond to
the PPM input as defined in Table 1.

17. Output Enable A logic ‘1’ will enable outputs A to E. A
logic ‘0’ will turn all outputs off.

18. Vss 0V (Ground).



APPLICATION NOTES

By setting combinations of logic states on the six control
line inputs, Coto Cs (pins 3 to 8), the outputs Eto A (pins 12to
16) on the ML924, can respond to the PPM input word
(as shown in Fig.4) in three modes, detailed below:

Control Mode 1

Each output E to A directly corresponds to bitse toain the
PPM word. The type of output available can be either latched
(LA) or momentary (M) according to the combination of
Co to Cs used, as given in Table 1. This mode allows direct
control of all five bits on one receiver, by the 32 codes
from an SL490B transmitter. Fig.3 shows the ML924 used in
this mode in conunction with an SL486 infra-red pre-
amplifier.

Control Mode 2

Bits a and b, in the PPM input word, address one of up to
four (binary 0 to 3) receivers that has been correspondingly
designated that number (WiWo), by bits Co and C1 in the
control word (Table 1). Bits ¢ and d in the PPM input word,
address one of four outputs D to A, on this addressed
receiver (Table 1, note 2), via code V1Vo. Output E is hot used.

Bits C2 to Cs, in the control word, select combinations of
output types; either set/reset (S/R) or momentary (M) as
shown in Table 1. The addressed output (ViVo) on the
addressed receiver (W1Wo) will either be reset by bit e of the
PPM input word (logic '0"), or set (pulsed if momentary type
output), if bit e is logic ‘1.

This mode thus allows the state of up to 16 bits (4each on 4
receivers), to be individually controlled by the PPM input
word, with the 32 codes from an SL490B transmitter. Table
2(a) shows, in detail, the received code interpretation for
mode 2.

Control Mode 3

The PPM input word can be interpreted asaddress or data,
depending on the logic state of bite. If biteis logic ‘0’, bitsa to
d address one of up to sixteen (binary 0 to 15) receivers that

ML924

has been correspondingly designated that number
(UaU2U1Uo) by bits Co to Cain the control word (Table 1). If bit
e is logic ‘1', then bits a to d correspond to the outputs Ato D
on the currently addressed receiver.

The output types can either be all latched (LA) or all
momentary (M), depending on the logic state of control bits
Cs and Cs (Table 1).

Output E of the currently addressed receiver is used as an
address acknowledge output (true high), and will go high
upon reception of a valid address code. This output will
remain high until reception of an invalid address code, or a
power-on reset. Thus, only one of the sixteen possible bit E
outputs will be high at any one time.

In this manner, up to sixty-four bits (four bits each on
sixteen receivers) can be individually controlled by the PPM
input word, with the 32 codes from an SL490B transmitter.
Fig.56 outlines the application diagram for mode 3, using the
maximum possible number of receivers (for one PPM rate).
Details of the input PPM code interpretation for mode 3 are
given in Table 2(b).

In all modes, taking the output enable input (pin 17) low
swithces off all the outputs, except data ready, but the device
retains the data internally.

The momentary (M) type of output means that data is
available during reception of the PPM input word only, i.e.
after a valid word has been detected by the MLL924. A valid
word is realised when two successive identical PPM input
words are detected. The DATA READY output is at logic ‘1’
during the reception of a valid PPM input word. All
momentary outputs will be returned to zero when reception
of the valid PPM input word ceases (i.e. a successive word is
different or absent from the preceding word). DATA READY
will also return to the zero state. If the latched (LA) type of
output has been chosen, the received data will be latched
and retained when reception ceases. Note also that in mode
3 a valid (matched) received address code is also latched.
Similarly, for a set/reset (S/R) type of output, data is retained
when reception ceases.

SUCCESSIVE
PP WORD

SINGLE PPM WORD
N — A
11 to tg
Loaic STmE
PPM INPUT
. HiGH STATE -
1 1 ‘o ] 1 WORD Bl
INTERVAL - -
BiTS:- e d c b a
PP INPUT
LOW STATE
40 CLOCK
PERIODS
T NOTES
1. TIMING RELATIONSHIP:-
tit0:tg:2:3:6
2. tp PULSE WIDTH TOLERANCE:-
1us TO 22 Tosc (SEE ELECTRICAL CHARACTERISTICS)

Fig.4 PPM input word format, showing 11001 example
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+16v ov
56K T 4.7y
' [
- A
L
22-" 56k
DATA DATA
LE I B C D - E c - T T || L x
pem ML924(0) PeM I mLg24(1) -—— — (2';‘%%2‘2'153)_.‘ L ML924(14) PEM ML924(15)
CoCiCaCsCecs [} Co €1 CaCacCaCs|T] Co C1C2C3cCaCs [T CociCicscics [ ]
0 0 0 0 % 1 1.0 0 0 % 1 11101 111 1 % 1
—— [ — [ S— ——
BINARY
DAEI;FGRPEA?'?E CONTROL WORD
POWER CLEAR
PPM
DATA OUTPUTS, '
DATA READY,
*| . OUTPUT TYPE ‘ ACKNOWLEDGE v
ON ALL "
0 LATCHED '?IE\SLE ’ DEVICES. sok
1 MOMENTARY
oV
Fig.5 Application for controlling up to 64 bits in mode 3
Control word Control Output response Interpretation of PPM input words
Cs|cafcslcz|cifcol ™M | E|D|c| B|A|[e][d][c][b[a] |[e]d][c][b]a]
ololofojo]o 1 LAl a|Lal ala| [e]p]c]B] A]
ojojofojoy1} 1 |LAJLAJLA]JLAI M PPM decoded
ecoded on
0107010 1|1 1 LAJ LA LA M | M all outputs directly
0] 0] 0] 1 1 1 1 LA| LA M M M
0Oj 01 1 1 1 1 LA M M M M
o] 1 1 1 1 1 1 M M M M M
olo| 1| o|wi|we| 2 - |sm|sm|smr|sm| [ o] vi] vo[wi[wo] | [[1] vi] vo] wi[wo]
of1]0fo0fwi{wo 2 - [ S/R{S/R| S/R| M SN ———— e e
Output Receiver Output Receiver
O 1] 0] 1|Wi|Wo 2 - |S/R|ISR| M | M address address address address
O] 1] 1] 0|WiWo 2 -SRI M| M| M Resets an S/R type Sets an S/R type
output. No effect on output, or pulses a
a momentary output. momentary output.
1{ojusfUz|ui|uo| 3 |AA|LA]|LA| LA LA | [o]us]u[u]ue] |[1]D]c]B]A]
——— ———
T 1 [Us| U] Ur |Uo 3 AAI M MMM LReceiver address PPM data
Designates Sggt to o:tputs_ on
address mode addressed receiver
Designates
data mode
Table 1 Interpretation of ML924 control word
NOTES

1. Control mode 1: Direct response to the PPM code.
2. Control mode 2: W1iWois a 2 bit address for the receiver, designated W1Woby the control word. ViVoselects one of 4 outputs on
the addressed receiver.
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Vi Vo | Addressed output

- a 00
oo =0

A (Pin 16)
B (Pin 15)
C (Pin 14)
D (Pin 13)

3. Control mode 3: UsU2U1Uois a 4 bit address that selects, by means of 16 PPM codes, the receiver designated UsU2U1Uoby the
control word, when bit e of the PPM code is ‘0. If bit e is ‘1’, the 4 outputs A to D on the currently addressed

receiver are directly controlled by bits a to d.

4. Control mode 3:The E output of the receiver acts as an address acknowledge (AA) output. This goes high when a receiver
detects a valid address instruction, and indicates that it will receive subsequent data transmission.

OPERATING NOTES
Receiver Oscillator

The receiver operates on a time scale fixed by an internal
oscillator and its external components. The oscillator may be
adjusted to any value between 15Hz and 150kHz (allowing
different receiver systems to respond to different
transmission rates within the same area). If more than one
ML924 is being used in a receiver system (control modes 2 or
3) the oscillators can be connected together, still allowing the
receiver system timing to be set with one adjustment only. In
other words, only one RC arrangement is needed, with pin 1
on all ML924's connected together for the devices
constituting the single receiver system.

Setting Up Procedure

When designing a system using the SL490B/491
transmitters and the ML924 receiver, it is not necessary to
adjust the PPM rate on both transmitter and receiver. The
usual arrangement is to have a fixed resistor of 33k from pin
16 of the SL490B/491 and to choose the capacitor connected
for pin 16 to pin 17 to give the required PPM rate. The value is
calculated from the formula to = 1.4CR. Provided fairly close
tolerance components are used for C1 and R1, then
assembled transmitter units should be interchangeable
without adjustment.

The timing components on the ML924 receiver can be
selected using the formula

_ 40

1
fx = mﬁ where frx AE

to being the PPM logic 0 time from the transmitter.

The value of R for the receiver should be between 47k and
200k, a typical arrangement being to use a 47k fixed resistor
and a 100k pot as shown in Fig.6. The capacitor should be
selected from the above formula to give the nominal
frequency somewhere near the mid-range setting of the
potentiometer.

Final adjustment is made by setting the period on the
receiver oscillator time constant pin to 1/40th of the
transmitter PPM logic ‘0’ time using the potentiometer.
Connection to the receiver time constant pin should be made
using a x10 oscilloscope probe to reduce circuit loading.

Maximum Bit Control

In all modes, the maximum possible number of bits that
can be controlled by one 32 code transmitter, can be
increased by using more than one PPM rate. For example, it
is possible to control a maximum of 128 bits in mode 3, by
using 16 receivers operating on one PPM rate, and 16
receivers operating on a second PPM rate separated from the
first by a fator of at least 2. If using an SL490B transmitter, a
transmission rate of n and (nx2) may be incorporated in one
device application, thus allowing 128 bits to be controlled by
one 32 code transmitter.
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PPMwordbits |a bla bla b | Wowi [ c|d|e
1 1|0 1|1 0|0 o
Receiver address/ |Co C1| Co Ci|Co Ci1| Co C1
control word bits | 1 1. 0 1| 1
31 30 29 28 vovs | —J—D—L 1
vovi §] o] 1
4 296 P — -
Sets an S/R type a7 6 25 24 c 1
output to 1; pulses L
t tput
momentary outpu 2 ” ’ 20 vovi {| 1 B_O“ ,
19 | 18 | 17 | 18 vovs | -Ql\ﬂ ;
15 14 13 12 vavs | —JJ§~1— 0
VoV | 1
Resets an S/R type 11 10 9 8 v | —96-— 0
OUlpUt to zero; no
change momen-
tary output 7 6 5 4 VoV ! _lLB__O_ 0
VoV1 { OL 4]
3 2 1 0 Rk 0
Decimal equivalent codes (a) mode 2 ML924 output
address
PPM word bits | a b a bla b a blecldfe
110 1 0
Receiver address/ | Co C1|{ Co C1|Co C1]Co C1| C2| C3
control word bits | 1 1] 0 1 0 0
31 30 29 28 1 1 1
27 26 25 24 0l 1 1
Output
data 23 22 21 20 | 1] of 1
19 18 17 16 | 0] 0] 1
15 14 13 12 | 1] 1]o0
Address 11 10 9 8 of 1] o0
data 7 6 5 4 1| o0]o
3 2 1 0 oj ol o0

Decimal equivalent codes (b) mode 3
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Table 2 ML.924 received PPM code interpretation, for modes 2 and 3
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+5V 15V
joal 5
T
Ny Ves Vo
ik e g 7 e
{ n Vee 0 1] Vae
E _JL PBO 0 [+ A Pt
{ [+ Pl 0 }a pi2
ML924 e ML924 c
1] L P82 ROCKWELL a [ Pi3
R6520PIA ROCKWELL
L] [ PPS4/1
q i s R d ho
. MOTOROLA
1 - PBa MC6820 q he s
i h i h
D DATA Voo b DATA
READY ees READY rie
PBS PI7
-10v ALL10K |] [} [J PB7 V.. ALL 33k [} l:l P18 Voo
NOTE: USE PERIPHERAL INTERFACE B OR PERIPHERAL 1/O PORT B ONLY arr laed
+5V
—— +5V
ke
N\ v
g [ 4 v
v,
0 i *° 0 1] Vee
E hA RAO A
H 0 — P10/P20
HEB
0 - Rt 0 T 8 P11P21
a MLe24 - Lo a2 moze [ ¢
T 1 N Pl2IP22 e
1.0 PLESSEY D MCs-48
d H A3 pIc1850/55/56 5 T P13P23 FAMILY
0 [} . RA4 O [+ £ P1aIP24
Voo DATA Vo DATA
p READY RAS 2 [Heay P15IP25
R P16/26
~10V ALL 1kQ [] [} [} p——4 RA7 v, -10v ALL J.Jk[ [} [} P17/P27 V.
s s
mn Veeed

Fig.6 Interface to commonly used microprocessors
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ML926/7

REMOTE CONTROL RECEIVERS
(WITH MOMENTARY OUTPUTS)

The ML926 and ML927 are MOS LSI monolithic circuits
for use as receivers of remote control signals for television
control and many other applications. They are general pur-
pose devices each receiving sixteen of the thirty-two codes
transmitted by the SL490 circuit as pulse position modu-
lation (PPM).

FEATURES

B Minimum Package Size — 8-Lead Minidip

B Four Outputs Indicate in Binary the Code
Currently Being Received, and Are Switched Off
(Low) When No Valid Code is Detected.

B On-Chip Oscillator

B High Power, Free Drain, Output Buffers

OPERATING NOTES

The receiver operates on a timescale fixed by an internal
oscillator and its external timing components. The oscillator
may be adjusted to any value between 15Hz and 150kHz
(allowing different receivers to respond to different
transmission rates withint the same area).

Checks are made to ensure 6 pulses, or 5 bits, are received
for a word to be valid, and only after two consecutive and
identical words is the receiver allowed to respond to the
incoming code.

The ML926 responds only to codes 00001 to 01111 from
the SL490 transmitter whereas the ML927 responds to codes
10001 to 11111,

ABSOLUTE MAXIMUM RATINGS

Voo supply and inputs w.r.t. Vss +0.3Vto-25V
Storagg temperature —55°Cto +125°C
Operating temperature ambient -10°C to +65°C

40

OSCILLATOR TIME CONSTANT [}2 M

L
pPM INPUT (3 925,7 s{ls

—VDDE|O s[]o

MOMENTARY

BINARY OUTPUTS

+vss (4 s[]a
DP8
Fig.1 Pin connections (top view)
PPM TIME
INPUT PPM TIMING CONSTANT
03 DEMOD GENERATOR OSCILLATOR __g
L 6 BIT SHIFT )
-Vpo 4 L COMPARATOR
1
6 BIT LATCH
+Vss
" ]
5 6 7 8
8 C D
Fig 2 Block diagram
PPM INPUTS
-—g— s a[}
- 56k 100k
{]e 3 r__
SO i
22n
P ~.P
B ALL 3k
b 0
VoD Vss
-16 OV

Fig. 3 Test circuit




ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Vbp = —16V, Vss =0V

ML926/7

Tamb = 25°C
- . Value 3 .
Characteristic Pin - Units Conditions
Min. Typ. Max.

Operating supply voltage range 12 14 18 Vv
Current consumption 1 2 3 4 mA

PPM input
Input level high 3 —1 (0] \Y
Input level low 3 Vb —6 Y 1
Input pulse width 3 1 22Tosc | usec T= T

osc

Oscillator time constant See Note 1

Oscillator frequency 2 15 150k Hz
3k Hz Typical TC: 22nF toVss
100k|to V
Variation wrt Vpp 1 %/ ' op
Output voitage high 5-8 -15 0 " R =3.0Kto VDD
Output device leakage (Output OFF)| 5-8 1 HA
Note 1. Roq (Pin 2)is 56k-156Ka . fosc o 0_1’50R +20%

PIN FUNCTIONS
POSITIVE LOGIC ‘I’ = Vss, ‘0" = Vop

1. Voo
—14V to —18V power supply

2. Oscillator time constant

An RC time constant of a capacitor and resistor at this
pin defines the internal clock frequency. The clock
frequency may be varied from 15Hz to 150kHz.

3. PPMinput

The output of the ‘front end’ amplifier is connected to this
pin; the signal must consist of a normal ‘low’ level with pulses
to high level corresponding to the PPM puises from the
transmitter.

4. Vss
OV (ground)

5-8. A.B.C.D
Four open drain high power transistors give a binary
coded output of the valid code being received.

Momentary binary outputs

Transmitter

Code ML926 ML927
EDCBA DCBA DCBA
00000 0000 0000
00001 0001

00010 0010

00011 001 1

00100 0100

00101 0101

00110 0110

00111 0111

01000 1000

01001 1001

01010 1010

01011 1011

01100 1100

01101 1101

01110 1110

01111 1111 vvvy
10000 0000 0000
10001 0001
10010 0010
10011 0011
10100 0100
10101 0101
10110 0110
10111 0111
11000 1000
11001 1001
11010 1010
11011 1011
171100 1100
11101 1101
11110 1110
171111 'ERE 1111

Table 1 Response to SL490 codes
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& PLESSEY

Semiconductors

ML928/9

REMOTE CONTROL RECEIVERS
(WITH LATCHED OUTPUTS)

Plessey Semiconductors have developed and pro-
duced a range of monolithic integrated circuits which
give a wide variety of remote control facilities. As well
as ultrasonic or infra-red transmission, cable, radio or
telephone links may also be utilised. Pulse position
modulation (PPM) is used with or without carrier and
automatic error detection is also incorporated. Although
initially designed with TV remote control in mind the
devices may equally easily be applied for use in radios,
tuners, tape and record decks, lamps and lighting, toys
and models, industrial control and monitoring.

The ML928 and ML929 are general purpose remote
control receivers, each receiving and latching 16 of the
32 codes transmitted by the SL490 circuit in the PPM
(Pulse Position Modulation) mode. The ML928
responds to codes 00000 to 01111 only, and the
ML929 to codes 10000 to 11111. Both devices are
packaged in 8-lead minidip to minimise board area.
The on-chip oscillator may be adjusted from 15Hz to
150kHz, allowing different transmission rates. They
have a high degree of immunity to incorrect codes;
there must be two consecutive correct codes received
before the outputs can change.

FEATURES

B Accepts b Bit PPM

B On-Chip Oscillator, 16Hz to 150kHz
Range

B Casily Used With Ultrasonic, Infra-Red
or Other Transmission Media

B Four High Drive Outputs

B 16 Latched States

B Minimum Sized Package

QUICK REFERENCE DATA

B Power Supply: 12V to 18V. Typical 4mA
at 16V.
Demodulation : Pulse position with time
window checking by on-chip oscillator

B Decoder: 5 Bit with successive codeword
comparison

B Outputs: Maximum 15mA sourced from
open drain drive

B Logic convention: Logic O — output

transistor ON, pulls
output to Vss
Logic 1 — output
transistor OFF

Voo (0V) [ @ 8] o

OSCILLATOR TIME CONSTANT (]2~ ML 7] ¢ | LATCHED
BINARY
eerineut (J 92819 6fy s [ gureur

Vss (16V) 4

DP8

Fig.1 Pin connections - top view

PPM
INPUT

PPM TIMING
DEMOD GENERATOR

OSCILLATOR

I

6 BIT SHIFT
REGISTER

INEEN

5 BIT LATCH

=

COMPARATOR

N

4 BIT LATCH

TY7Y

TIME
CONSTANT

2

Fig. 2 ML928, ML929 remote control receivers block diagram

PPM INPUTS

B e 4}
56k 100k
4 b F{:}—(;f:%
o S T
22n
§ P

g

o 0
VDD Vss
-16 oV

Fig. 3 Test circuit




ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

ML.928/9

Vss = OV
Voo = —16V
Tamb = +25°C
o . Value . Sonditi
Characteristic Pin Min. Typ. Max. Units onditions
Current Consumption Vop 1 3 4 5 mA
Supply voltage 1 —12 —-18 \%
PPM input 3
Logic ‘0’ level -1 0 \
Logic ‘1’ level Voo —6 Vv
1
Input pulse width 22Toge us Tose=
1 fOSC
Oscillator Timing 2
Frequency 15 150k Hz
3k Hz Typical TC: 22nF to Vss,
100kQ to Voo
Variation w.r.t. Voo 1 %/V
Latched binary output | 5,6,7,8| -15 oV \ RL = 3.0k to VDD
Logic ‘0’ output voltage
Output leakage in logic
‘1" state 1 pA
1
Note 1. Rosc. (pin 2) is 56k-156k (). fosc. &~ m +20%
% LR. l
C e
. P J i T e t5mA MAX.
. I - DECQDED
I spA— 1 woms 'f ST e
t——s u—e K s} SYSTEM v
o 4 swes P 1 T iy
1 " 4.7n 5 12 }-{ ] 1 56k OV(?
—A{e 1] R
d 7 o j 100k
‘E———[} 8  OUTPUT of}
:'ai, 150n_r_

g —
=B

Fig.4 Typical application circuit, also shows general SL486€ interface
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ML928/9

PIN FUNCTIONS

Negative logic: ‘0’ is OV (Vss), ‘1" is — 12V
to —18V (Voo)

1. Vpbp
—12V to —18V power supply

2. Oscillator time constant

An R-C time constant at this pin defines the internal
clock frequency. The clock frequency may be varied
from 15Hz at 150Hz and should be set so that there are
40 peériods in one ‘t,’ transmitter pulse interval.

3. PPM input

The output of the ‘front end’ ampilifier is connected to this
pin; the signal must consist of a normal low level with pulses
to high level corresponding to the PPM pulses from the
transmitter.

4. Vss
0V (ground)

5-8. A,B.C,D
Four open-drain high power transistors give a binary
coded latched output of the last valid code received.

Latched binary outputs
Transmitter
Code ML928 ML929
EDCBA DCBA DCBA
00000 0000
00001 0001
00010 0010
00011 0011
00100 0100
00101 0101
00110 0110
00111 0111
01000 17000 No change
01001 1001
01010 1010
01011 1011
01100 1100
01101 1101
01110 1110
01111 1111
10000 0000
10001 0001
10010 0010
10011 0011
10100 0100
10101 0101
10110 No change 0110
10111 0111
11000 1000
11001 1001
11010 1010
11011 1011
11100 1100
11101 1101
11110 1110
11111 1111

Table 1 Response to SL490 codes
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56\k-100k POT

Fig. 5 Direct drive of LEDs

ABSOLUTE MAXIMUM RATINGS

+0.3Vto —25V
—55°C to +125°C
—10°C to +65°C

Voo supply and inputs w.r.t. Vss
Storage temperature
Operating temperature ambient
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Semiconductors

MR9710

TELEVIEW DATA ACQUISITION CHIP

The MR9710 Data Acquisition (DA) chip is one of the set of
LS| devices comprising the Plessey Semiconductor Teleview
(Teletext/Viewdata) system. It receives data from a TV signal
or Telephone Line via an appropriate interface and
processes the data accordingly. Under:instruction from a
control device it acquires the requested data and loads it into
the correct location in the preselected page store. Control
information extracted from the incoming data is provided to
the Teleview system.

The device is fabricated in Plessey Semiconductor N-
channel metal gate MOS process providing direct TTL
interfacing, high speed and good reliability. It is supplied in a
40 lead dual-in-line package.

FEATURES

Processes Teletext and Viewdata Input Data
Direct Interface with Teleview Highways
Direct Interface with Standard UAR/T

TTL Compatible Serial Teletext Data Input

Full Checking of Teletext Data including Parity,
Hamming and Data Frequency

‘Don't Care' Digit Facility
Non-used Viewdata Control Codes made available
to Control Processor.

Addresses Up To Eight Page Stores

EARTH (vss) [ e a0[] +12v (voo)
TELETEXT/DS INPUT/OUTPUT []2 o] +5V (Vee)
Ao 3 3s|] cLock nput
Al ]a 37[] TELETEXT DATA INPUT
Az s 36[] DAV INPUT
a3 []e as[] RDAV ouTPUT
M 7 3af) D7
as []s 33[] D6
a6 [Jo 32[] 05
A7 1o MR 9710 a1] b4
A8 [In sof] 03
a3 [} 29[ D2
READ/WRITE OUTPUT []13 28[] D1
$S0 OUTPUT (14 27[] Do
ss1 outPuT (s 26[] PARITY ERROR INPUT
ss2 outPuT [J1e 257 RD7 INPUT
RSYNC INPUT/OUTPUT [J17 2a[] RO INPUT
152 INPUT  []18 23] ROS INPUT
RD1INPUT (e 22 ROD4 INPUT
RD2 INPUT (20 21[] RD3 INPUT

DP40

Fig.1 Pin connections - top view
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Fig.2 MR9710 block diagram
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PIN FUNCTIONS

Pin Number Name Function

1 Vss This is the negative supply for the device and the reference for all signals and
electrical parameters.

2 TE LETEXT/D—S_ When strapped to earth (low level), the DA chip will process Teletext. In Viewdata

INPUT/OUTPUT it is the data strobe output to the UAR/T (active low).
3-12 A0 to A9 The 10 bits of address connected to the Address Bus of the Teleview system. As
outputs they are tristate and active push-pull for high speed driving the store. They
are also inputs to enable the device to be addressed.
13 Read/Write The read/write control of the page Stores. The Stores will output data (read) when
Qutput this signal is high.

14--16 SS0-SS2 Qutputs Three bits of Store Select code enabling one of the eight page Stores.

17 RSYNC Input/ A low going pulse indicates to the DA the start of a Teletext line. The DA will output a
Output low going pulse within a few microseconds to re-synchronise the Data Slicer.

18 TS2 Input The second of the two time slot bits which, when true, indicates that the DA may
use the Data and address highways.

19--25 RD1—-RD7 Inputs Received Data taken directly from the UAR/T.

26 Parity Error The Parity error signal from the UAR/T.

. Input

27-34 DO-D7 Data 1/O’s for connection directly to the Teleview Data highway. As an output the
active state is low and there is a passive pull-up on chip so that the signals on the
highway may be ‘wire-ored’.

35 RDAYV Output Low active signal to the UAR/T which will reset its data available output.

36 DAV Input The Data Available signal from the UAR/T to indicate a character is available at the
RD1—-RD7 pins.

37 Teletext Data Serial data input from a Data Slicer (e.g. SL9100). TTL compatible. If not used this input

Input should be held low.

38 Clock Input Normally the Teletext clock running at 6.9375 MHz and synchronised to the Teletext
aata by RSYNC. In Viewdata only applications a 6MHz clock as used by the Video
generator may be input here. TTL compatible.

39 Vce Connected to +5V. This has a low current requirement and is used mainly for the
output drivers.

40 Vdd Connected to +12V, the main positive supply for the device.

OPERATION

The Data Acquisition (DA) chip takes data from either the
TV (Teletext) or telephone line (Viewdata) via the
appropriate interface, processes it accordingly to type and
user requests and loads the display data in the correct
position in one of eight page Stores.

The processing of Teletext and Viewdata information is
described in separate sections as is the interchange of data
with the rest of Teleview system.

TELETEXT

If pin 2 is held low the DA may receive data via the serial
Teletext data input.

While TS2 is true the DA will monitor RSYNC and the
address highways. If a pulse appears on RSYNC it will
process a Teletext data-line. At other times while TS2
is true it will respond to signals on the address highway
and interchange data with a Control Device.

While TS2 is false the DA will do nothing.

TELETEXT DATA RECEPTION
Data is extracted from the TV video signal by an external
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circuit called the Data Slicer. This circuit provides a serial
data signal and a clock to the DA’s input.

A 0.5usec negative pulse generated by the MR9735 Video
Generator will appear on the RSYNC line just before the data
on a possible Teletext line. This pulse stops the clock in the
low state and primes the MR9710 to monitor the Teletext
Data Input for clock run-in. The first negative transition
restarts the clock which is used as a reference against which
to compare the incoming signal. If the frequency is correct
the MR9710 outputs a second RSYNC pulse which allows
accurate resynchronisation of the clock for the rest of the
Teletext line. If the frequency check fails the MR9710 goes
back to its idle state waiting for a new RSYNC signal or the
Data Interchange time.

After a valid clock run-in has been detected Teletext data
is clocked into a serial to parallel converter and Framing
Code detector. A time out will cause DA to go idle,
while the detection of Framing Code will byte synchronise
the S—P converter and start the DA receiving the Teletext
data as shown in Fig.3.

The first two words following the Framing Code have
data protected by Hamming Code and the appropriate




checks and corrections are performed. If the row address
indicates that the data is a Page Header (Row 0) then the
following 8 words are also processed by the Hamming Code
circuit. If any Hamming Code fails such that it cannot be
corrected, then that data line is rejected.

Requests for pages of Teletext data are input to the DA
during the Data Interchange periods, described later. When a
new page is selected the Page and Time store in the DA is
loaded with all ‘1’s indicating ‘don't care’ digits. As keys are
pressed by the user of the Teleview system the values are
loaded into the DA in the appropriate position.

A comparator in the DA compares Magazine, Page and Time
digits one at a time as they are received in the data stream
with the digits stored. The comparator will give a true output
if the digit compares exactly or if the stored digitis all 1 (value
15). Where an incoming digit has a range less than 4 bits, e.g.
time hours tens has the range 0-3 or 2 bits, the unused bits
will be made to compare.

Every line of data received is checked for comparison on
Magazine number. If this does not compare and the row
address indicates that the row is not a Page Header then that
row is rejected.

If the Magazine number does not compare and it is a Page
Header then, with the exception of Rolling Headers, it is
again rejected.

From the time that the DA is told that the P key has been
pressed until the selected page has been captured for the
first time all Page Headers that compare on Magazine
number are loaded into the Store except those with the
Interrupted Sequence bit (C9) set. This mode of display is
referred to as Rolling Headers and provides an indication to
the user that data is being received. During this mode the
Magazine Serial bit (C11) will over-ride the Magazine
comparison. A page of data may be captured when the page
number has been fully enetered, i.e. the 3rd digit has been
received or the T key has been pressed, and a Page Header is
received whose Magazine, page and time digits compare
with those stored in the DA. That header and all subsequent
data lines with correct Magazine number will be stored up to
and excluding the next Page Header of correct Magazine
number. A ‘Page being received’ indication will be set at this
time for transmission to the Control device.

When a Page Header is received that fully compares the
Control bits accompanying that Header will be stored for
subsequent transmission to the Control.

When the content of a data line is ready to be stored that data
is loaded into the appropriate Store as defined by the signal
from the Control device. Its position in the Store is defined by
the Row Address of that data line, the location of the first
character being 40 times the Row Address (with the
exception of the Page Header which does not have the first 8
characters), with following characters being stored in the
next 39 locations of Store.

Each character is checked for odd parity and if the check fails
that character is not written. The write signal is removed to
avoid overwriting a possible valid character already existing
in Store.

The last eight characters of every Page Header contain the
current clock time and are always written to Store.

VIEWDATA

With pin 2 connected to the Data Strobe input to a UAR/T
and not held to earth the DA will process Viewdata.

While TS2 is true the DA is active as far as the Teleview

MR9710

highways are concerned and it will monitor RSYNC and the
Address highway.

When an RSYNC pulse appears the DA will process any
Viewdata character it has available. Whenever it is not
processing characters it may receive characters
asynchronously from the telephone line, via the exclusive
connection to the UAR/T, and store them within the DA. Up
to three characters may be received and stored before the
next processing period when they may be loaded into the
page store. Data Interchange with the Teleview system may
occur when TS2 is high.

ASYNCHRONOUS DATA RECEPTION

The standard UAR/S (MR1015D) will convert the serial data
received via the modem to parallel data for inputting to the
DA and indicate a character is ready by the data available
(DAV) line. At any time, except when actually processing
previously received characters, the DA will read the data and
acknowledge on RDAV, a minimum of 3usec after the DAV
signal.

VIEWDATA CHARACTER PROCESSING

The eight bit input consists of seven bits of data plus a parity
fail indication. The codes are shown in Fig.4.

Characters intended for storage are loaded into the Storein a
location determined by the Character Address counter
which is always arranged to point to the position in Store into
which the next character will be written. The counter is
manipulated by the Control Characters appearing in Cols. 0
and 1 in the character table.

0/8, Back Space, will cause the Character Address counter
to be decremented by one.

0/9, Horizontal Tab, will cause the Character Address
counter to be incremented by one.

0/10, Line Feed, will increment by 40.
0/11, Vertical Tab, will decrement by 40.
0/12, Form Feed, will reset to zero.

0/13, Carriage Return, will position the Character Address
counter to the beginning of the current block of 40.

0/14, Cursor Home, will reset to zero.

A character in columns 2-7 will be written into the
appropriate Store at the location indicated by the Character
Address counter which will then be incremented by one.

The ESC character (1/11) will cause some modification of
the following character as follows:-

If the character is in cols. 4 or 5 it will be written to Store
with the most significant bit changed to Zero.

If the character is in col. 3 it will not be written to Store
but made ready for transmitting to the Control device.

Any other characters, except NUL, will cancel the ESC
sequence and be ignored.

The Form Feed character (0/12) will cause the F bit to be set
in the appropriate DA to Control signalling word.

All other control characters in cols. 0 and 1, except NUL, will
be sent to the Control at the appropriate time.

If any character has the parity fail indication set then the
character 7/15 will be written_to Store. At the start of a
processing period (i.e. at RSYNC) if a character is
available for processing then the DA will erase the Cursor
bit by reading the location pointed to by the Character.
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Address counter and re-write it. Since the DA never writes
the 8th bit in the Store the cursor will be removed.

DATA INTERCHANGE

During the DA’s active period, indicated by TS2, when it
is not performing any data processing then it will monitor
the Address highway for the following codes:

indicates the DA should receive data
from the data highway.

T1TTIXXXX0X

T111IXXXXX0 indicates that the DA should send data

to the data highway.

1111X0OXXXX indicates that the DA should provide

control to the UAR/T.

In the Receive mode the Control device may send data
according to the codes in Table 1. The most significant
bit of the data acts as a strobe which will cause the other
7 bits to be received and stored in the DA. Magazine, Page
and Time digits will be stored in the appropriate location
in the digit store, the Store Select number will be stored
for use when accessing the Store and the indications of P
and T keys being processed will also be latched for use in

the processing period.

The receiving of data from the Control is completely
asynchronous to the DA's internal clock and is controlled
entirely by the Strobe bit.

The Send mode will cause the DA to apply the first code,
shown in Table 2, to the data highway. When the code has
been read by Control the signal will be acknowledged by
Control forcing all 1's (low levels) which will step the DA
onto the second word and so on. The Strobe bit is used
in this case to indicate that the data is appearing for the
first time and once read by Control, is cleared until new
data is available. The exception is the first word which
always has the Strobe set.

The UAR/T control is recognised by the DA since it has
the UAR/T connections and in this mode a Strobe on the
data highway will cause the DA to provide a data strobe
DS to the UAR/T.

During the Data Interchange period the DA will monitor
the Store Select lines and if they are all taken low it will
output the current content of the Character Address
counter to the address highway so that the Control may
know where to insert the cursor.

Eight Hamming Codes peculiar to Page-

Header

Page Number Time Code-"Minutes’

Time Code—'Hours’

r i 1 First character
Units Ten: Units Tens Units Tens of Page-Header
r——) I_——w_l r_'-—-l Al r L e |
2 28 Y 2' 27 Ca 2% 2' 22 21 50 5! Cs Cp C7 Cy Co Cio Cii Ci2 Ci3Cia

PMP[ [;MH [» MPIMI [elale]u- EMIP(MI IMIPM [ufe el P e Pl e Pl vl el ol el e ol e Pl e e o]

] -

—— -

;
N " Page Page time time time time
rg"e'HEﬂ"”' Clock | Clock Framing | Magazine and . number | number | ‘Minutes' | ‘Minutes' | ‘Hours® | ‘Hours' | Sontrel gfgz’;‘e
ow 0) un-in | Run-in | Code ow-address Group | e Tens Units Tens Units Tens oup 4
1| crock Clock | Framing | Magazine and
Row Run-in | Run-in | Code Row-address Group
T T
Row?2 | Clock Clock | Framing | Magazine and
{ Run-In | Run-In | Code Row-address Group
h
— @ Message Bits Sharacter
Row3 | Clock | Clock | Framing | Magszine and #
Run-in | Run-in | Code Row-address Group Protection Bits
— Eﬂ] Control Bits
Row 4
etc. Cq Erase
Cs Newsflash
Ce Subtitle
Cy Suppress Header
1[ofrfofrof+o[[of[o[+To[+[o[+]+ [+ Jo[o[ o]0 IPMJMI"IMIPIMI IMI IMIPIMIPM Gy Undate
L L Co Interrupted Sequence
Clock Run-In sequence Framing Code Magazme HowAddress Cio Inhibit Display
number €y, Magazine Serial
L L ) Cy
Synchronisation Magazine and Row Address Group CB}UnaHocaled
L Cia

Hamming Codes common to all Rows

Fig.3 Synchronisation and Hamming codes at start of page-header and row transmission
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CONTROL TODATA ACQUISITIONSIGNALLING

Active low signalling, most significant bit is a strobe,

DATA ACQUISITION TOCONTROL SIGNALLING

Active low signalling, most significant bit is a strobe.
Signals acknowledged by the Control forcing all ones.

Control word 1 is sent first and is always sent.

Highway Free 0000 0000
Magazine Number 1000 Dddd
Page Number, tens 1001 Dddd
units 1010 Dddd

Store Select 1011 0Sss
Key Pressed 1011 10Kk
Spare Code 10111100
Spare Code 10111101
Spare Code 10111110
Dummy Code 10111111
Time Hours, tens 1100 Dddd
units 1101 Dddd

Minutes, tens 1110 Dddd
Units 1111 Dddd

Where Kk is key identification:

1000 T S ] s
is the Teletext bit, 1 = Teletext.

Control word 1
Where T

Sss is the Store Select number the
DA is currently using.

Control words 2—4 depend on whether Teletext or
Viewdata is being processed.

TELETEXT

Control word 2 1001 PBR C4 C6 C5
3 1010 C10 C9 €8 cC7
4 1011 C14 C13 C12 CcN

Sent® only when Valid Header received.
PBR is set while a page is being received.
C4 to C14 are the Teletext Control bits.

50

P 00
T 01
Spare 1 10
Spare 2 11
Table 1

Sss is store select number, 000 to 111.

Dddd, Digit key value, initially values 0—9 and 15
used although any value may be sent. For Teletext
the magazine range is 0—7, Time hours tens range
0-3, Time minutes tens range 0—7. In addition
digit 15 is recognised by the DA as a ‘don’t care’
digit causing automatic comparison.

VIEWDATA

Control word, 2 1001 X F 0 0
3 1010 b7 0 b6 bb
4 1011 b4 b3 b2 b1

Sent* only when a Control character received by DA.

F is set when Form Feed character processed.

b1-b7 are the 7 bits comprising the Viewdata Character.

Table 2

*NOTE: that ‘sent’ means the Strobe bit is set. The

other seven bits are actually put onto the
highway at the request of the Control and
may be used if appropriate (page being
received, for example).



ELECTRICAL CHARACTERISTICS

Maximum Ratings

Voltage on any pin with respect to Vss

Storage Temperature

—0.3V to +15V
~55°C to +150°C

Exceeding these ratings could cause permanent damage. Functional oper-
ation is not guaranteed under these conditions, the operating ranges are

specified below,
QOperating Conditions

MR9710

Supply Voltages VS8S = 0V (substrate voltage)
VCC = +5V £ 6%
VDD = +12V £ 10%
Temperature Range 0°C to +70°C
Characteristic Min Typ Max Units Conditions
OUTPUTS
Address Outputs (tri-state)
High level +2.4 Vce A% loh = —320uA
Low level +0.2 | +0.45 \ lol = 3.2mA
Capacitance 15 pF V=0V
T rise, T fall 200 ns C load = 100pF
L.eakage, high impedance state 5 MA V out = OV or +5V
Data Outputs (passive pull-up)
High Level +2.4 Vce \% loh = —1.56mA
Low Level +0.2 | +0.45 \% lol = 3.2mA
Capacitance 15 pF V out = OV
R/W and Store Select Outputs
High Level +2.4 Vce \% loh = —320uA
Low Level +0.2 | +0.45 \% lol = 3.2mA
Capacitance 15 pF V out = 0V
Current sourced, ‘off’ state 1.2 2.6 mA V out = OV
RDAYV and DS Outputs
High Level +2.4 Vce Y, loh = —25uA
Low Level +0.2 | +0.45 Vv lol = 100uA
Capacitance 15 pF V out = OV
RSYNC Output (Open Drain)
Low Level +0.2 +0.45 \% lol = 4mA
Leakage, output off 10 LA V out = +12V
INPUTS (except Clock and
Teletext Data)
High Level 2.2 vdd Y,
Low Level Vss +0.8 \
Leakage (except 1/0’s) 10 MA V =+12V
Input Capacitance 15 pF Vin=0V
Clock and Teletext Data Inputs
High Level 2.8 Vdd \Y
Low Level Vss 0.4 \
Capacitance 20 pF Vin =0V
L.eakage 10 MA Vin=+12V
Frequency 1.0 7.5 MHz
POWER
Vce Supply Current 15 mA Vee = +5.0V
Vdd Supply Current 72 mA vdd = +12V (at 25°C)
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TELEVIEW 625 LINE VIDEO GENERATOR

The Video Generator Chip is one of a set of LSI chips used
in the Plessey Semiconductor TELEVIEW Teletext/Viewdata
system. It reads the contents of a Page Store and generates
outputs suitable for driving a normal 625 line Colour
Television receiver to display the contents of the Page Store.

The chip also monitors the composite synchronising
signals within the receiver and locks the total TELEVIEW
system onto the incoming interlaced. signals. When no
transmission is taking place the chip generates an interlaced
or non--interlaced composite sync. signal which is used to
synchronise the receiver.

A full set of colour display facilities as described in the
Broadcast Teletext Specification (September 1976) is
provided by the device.

The device is fabricated in Plessey Semiconductors N-
Channel metal gate MOS process providing direct TTL
interfacing, high speed and good reliability.

FEATURES

Interlaced 625 line or non-interlaced 313 line
operation

24 Row x 40 Character display

Character Set options available

On and Off Hours operation

Half Page Expansion

Boxed Clock and Header on Teletext

Direct interfacing with the TELEVIEW busses

Provides master timing signals for the other TELE-
VIEW chips to indicate the status of the display scan.

Can address up to eight Page Stores

Provides the address information to scan the
allocated Page Store

Provides composite synchronising signals for the
receiver for ‘Off-Hours’ working

Provides comprehensive set of display facilities
Can receive Teletext on lines 7-22

DISPLAY FACILITIES

1. Provides the following display facilities controlled by
‘control’ characters read from the store ie. via the
TELETEXT/VIEWDATA transmission.

(@) Alpha-numerics/Graphics in seven colour set.
(b) Colour or black backgrounds.

(c) Selected characters can be concealed.

(d) Selected characters can be flashed.

(e) ‘Boxed’ characters can be inserted into the normal
Television Picture. This can be done manually or
automatically.

(f) Characters may be either single or double height.

(g) Graphics characters may be contiguous or separated.
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vss (1 A ao[] Voo (+12v)
CHIP SELECT INPUT []2 " sl vee (+5v)
a0 (s ag{[] COMPOSITE SYNC. INPUT
LY 371 COMPOSITE SYNC. OUTPUT
A2 s 36[] LINE FLYBACK INPUT
s ge o) LR
a7 3af] 07
as (18 3af] D6
a6 o 32 05
A7 [jm MR9735 af] s
a8 [In sof] 03
as (e 200 D2
READ/WRITE ouTPUT  (f13 28] 01

SS0 OUTPUT  [J1a 27[] Do

ss1 outPuT 15 26{] PICTURE/TEXT OUTPUT

ssz output  [fre 25[] RED GUN OUTPUT

51 outPUT  [Jo7 24[] GREEN GUN OUTPUT

1s2 outPuT  []18 23] BLUE GUN OUTPUT

19.2kHz OUTPUT (19 22f] RSYNC OUTPUT
1.2z OUTPUT  [J20 21[] 6MHz INPUT pPag

Fig.1 Pin connections - top view

(h)  Graphics characters may be ‘held’ during other control
characters.

(i)  Special graphics for high resolution applications, a
dynamically redefinable character set application also
available.

2. Provides the following display facilities controlled from
the users keyboard/keypad via the control chip (e.g.
PIC1650-532).

(a) Switch between normal and data video.

(b) Teletext or Viewdata Operation.

(c) Clock time can be boxed into a normal picture
(Teletext only).

(d) Display of one half of a page in double height.
(e) Black and white output of data in Mix Mode.
() Inhibiting of character rounding and flashing.
(@) Enabling of a cursor.

(h) Inhibit the display until updated.

(i) Reveal ‘concealed’ characters.

CHARACTER SETS

English MR9735-002
German MR9735-003
Swedish/Finnish MR9735-004
Danish MR9735-005
Italian MR9735-006
Others Contact Factory



PIN FUNCTIONS

MR9735

Pin Number Name Function

1 Vss This is the negative supply for the chip and is used as a reference for all the electrical
parameters.

2 m Input | The chip can be put in its deselected state by connecting this input to Vcc. The input
has an internal pull down to Vss. If connected to Vdd the test mode is selected.

3-12 A0-A9 These piris are connected to the Address Bus of the TELEVIEW system. They are
used for address Input/Output.

13 Read/Write Output | This output is used to drive the Random Access Memories forming the Page Memory.

14-16 $S0-SS2 Outputs | These binary coded outputs are used to select the required Page Store.
17,18 TS1,TS2 Outputs | These outputs are generated by the Video Generator from the status of the raster
scan and are used to indicate this status to other chips within the TELEVIEW system.
19,20 19.2kHz and These outputs provide 19.2kHz and 1.2kHz square wave signals which are used by
1.2kHz Outputs the UAR/T as reception and transmission clocks respectively.

21 6MHz Input This input is fed from a 6MHz oscillator which is phase locked to the normal
transmission for Teletext ON Hours operation. During OFF Hours working a free
running crystal oscillator is normally used.

22 RSYNC Output This output is an open-drain output and is used to indicate the presence of Teletext
lines to the Teleview D.A. Chip MR9710 and Data Slicer SL9100. The timing of this
signal is indicated in Fig.9.

23-25 Red, Green and These outputs are push-pull outputs which go high to turn on the relevant colour gun
Blue Outputs for displaying. These outputs are closely matched for propagation delay and rise and
fall times.

26 Picture/Text This output may be used by the TV receiver to determine whether to display the

Output normal TV Picture or the generated Text as provided at the Red, Green and Blue
outputs. In the mix mode this generates monochrome video. It will then be matched
to the gun outputs for propagation delay and rise and fall times.

27-34 Ba-ﬁlnputs The Data Inputs form the communication highway between the Video Generator
and the Control Processor and Page Memory.

35 Phase Comparator | In on-hours operation the display Line Flyback signal is compared for phase with

Output/Interlace an internal 64us period signal derived from the 6MHz display clock. The output

Select Input is a pulse which produces a voltage for controlling the frequency of a 6MHz display
oscillator, thus locking the display to the incoming picture. In off-hours operation
this open drain sutput goes high permanently, and thus can be used as an indication
of on-hours/off-hours status. When this output is high the oscillator must run fast
and when this output is low the oscillator must run slow. In OFF Hours operation if
the Phase Comparator output is held low a 313 line non-interlaced sync. is provided
at the Composite Sync. output. If the Phase Comparator output is pulled high
connected to Vcc via a 4.7k resistor interlaced sync. will be provided.

36 Line Flyback Input | The Line Flyback input is a signal from the display deflection circuitry which is used
for positioning the display on the T.V. screen. Line Flyback pulses are positive. If no
Line Flyback is provided in OFF hours mode the display will be positioned so that the
start of video is approximately 16us after the negative edge of line sync.

37 Comp. Sync. This output is an open drain output. In on-hours working or in Picture mode it

Output outputs a regenerated composite sync. signal from the comp. sync. input. In off-
hours working it outputs an internally generated composite sync.

38 Comp. Sync. The Composite sync. input monitors the composite sync/video being received and

Input extracts synchronising information and ‘on-hours’ ‘off-hours’ information for the
Video Generator. This input must be predominantly high for ‘off-hours’ switching.
Sync. pulses are negative.

39 Vce This pin is connected to the +5.0V supply.

40 Vdd This pin is connected to the +10.0V supply.
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CHIP DESCRIPTION

The Video Generator Chip contains the logic and control
functions to interrogate a selected TELEVIEW Page Store
and display the contained information at the correct period
within the raster scan on a normal TV receiver. The chip
also generates the master timing signals TS1 and TS2
which indicate the raster status to the Control processor
and Data Acquisition chips.

The basic block diagram of the chip is shown in Fig.4 and
major functional blocks are described below.

1. Comp Sync Generator and On Hours Detector

The prime function of this block is to detect negative
going sync. signals from the incoming mixed sync. and
to synchronise the TELEVIEW systemn with the trans-
mitted signal. Whan the incoming transmission is turned
off, (i.e. goes ‘Off-hours’), this is recognised by the
detector after at least 300ms of missing sync. pulses.
An internally generated Composite Sync signal is then
switched to the Composite Sync Out pin., Thus the
receiver will continue in lock but synchronised to the
Video Generator. Similarly if the normal transmission
resumes, the fact that external sync pulses are being
received is recognised by the Video Generator and the
chip will re-synchronise itself with the incoming trans-
mission. Because the Video Generator is aware of the
status of the mixed sync. at all times the chip can
detect frame sync., line sync. and even or odd frames.
Thus with this information the chip can continuously
monitor the current line number. The relevant sections
of the line scan are decoded and are indicated externally
by the TS1, TS2 time slot outputs. These signals are
fully described in Figs.7 and 8, but there are four periods
ie.

(i) Writingto RAM. TS10
This occurs during lines 7 to 22 under control of
the D.A. chip.

(ii) Reading from RAM. TS00
This occurs under contro! of the Video Generator
chip between lines 48 and 288, and is when the
display is active.

(iii) Data Interchange Period. T511
The Interchange of information between D.A.,
Control Processor and Video Generator occurs
during this period (lines 23—47).

(iv) Spare TS01
During lines 289—296 the Video Generator does not
use the Data Bus.

As the chip is aware of the raster status the chip also
starts and stops the address counter/latch combination
which is used to scan the relevant Page Memory. The
form of the generated sync. pulses are shown in Fig. 5.

2. Character Counter and Address Logic

The address counter is a binary counter which is
incremented at the Character Display Rate (1MHz).
It can also be loaded from a latch which contains the
start address of each character row, Since each
character consists of 10 vertical lines of raster scan,
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the counter is incremented 40 times from a start
address and then is reloaded with the same start
address ready for the next raster scan of the same
forty characters. This occurs nine times. On the last
line the counter is incremented an extra once and this
new address is stored in the latch. This address being
the start address of the next row of forty characters.
The above sequence is then repeated.

If displaying only one half of a page with all characters
in double height, the Video Generator scans the sama
forty addresses nineteen times and stores the new
address on the twentieth raster scan. If it is in the
bottom half of the page, the address counter is initial-
ized to 480.

The display format of 40 characters, each 1us wide,
occurs on a line of 64us duration thus leaving a border
of 12us at each end of the character row. This address
counter is actually started some 4us before the start of
the proper character display thus allowing time for
address generation, RAM access time, ROM access time
and display processing, these actions being pipelined.
Facilities are also provided such that the output address
can be reduced by 40 thus allowing accessing of the
character in the row above. This is a necessary operation
for a ‘Double Height’ display option which will be
described later. This facility is inhibited while displaying
one half of a page. The address so produced is presented
on the address bus and the required Page Memory is
activated by the Store Select Qutputs. The address
drivers are tristate thus allowing easy bus interface, being
active for 40us starting 3.5—6us after LFB.

Input Latches and Character Read-Only Memory

The data being read from the required Page Memory is
placed on the Data Bus and is latched into the Data Bus
latches. A total of 450ns is allowed for the RAM read
cycle and thus quite slow Random Access memories
may be used. Having been latched by the Video
Generator chip the seven bit character is used to address
the character Read Only Memory. This memory is
organised as 96 characters each of 45 dots (5 x 9 array).

. Data Control Latches (Colour Background Control)

Certain characters indicate to the video generator a
change in display status. These characters are contained
within columns 0 to 1 of the character set as shown in
fig. 7 and may be used to change character colour,
background colour, height, etc. These facilities, and
the control of them, are fully described in the British
Broadcasting Teletext Specification (Sept. 1976)
published by the BBC, IBA and BREMA.

Cutput Logic and Drivers

The output logic reads the character ROM into a six bit
parallel to serial shift register. This operation occurs at
the left-hand side of the character to be displayed, the
data in the register is then shifted out at 6MHz (character
dot-rate) the data bits selecting between character and
background information. This information is used to
drive the fast Gun output drivers. These outputs are
closely matched for propagation delay and rise and
fall time to ensure good legibility.



DATA INTERCHANGE

MR9735

During the TS11 timeslot the Video Generator can receive Co No action
information from other devices attached to the TELEVIEW Co Inhibit display
system busses. This is normally used by the control chip to Cu No action
update the control and display latches within the Video C1-C . b d to enable and
Generator. The Video Generator is enabled to receive by 2l 2{0 ac;'tuo’r: (mr?y e programmed 10
putting the address 1111XX0XXX on the address highway isable the chip)
(active high). (b) Viewdata
The latches are updated by thg follovying control words, b7-b1 Cursor Control Bits
active low signalling, most significant bit is a strobe. 001 0001 CursorON 1y The two Control Words that make
Highway Free 0O 0 0O 0O O O O up these codes must be transmitted
Control Word 1 1 0 0 0T S s s in numerical order in the same
Teletext 001 0100 Cursor OFF / TS11 timeslot
Control Word 2 1 0 0 1 X Cs4 Cs Cs F Form feed or first appearance, Erases store
Control Word 3 1 0 1 0 CwCo Cs Cr defined by Sss, resets Reveal if Sss = Ddd
Control Word 4 1 0 1 1 Cu Ciu3Ci2Cn SP Sets Picture/Text to picture (for initialization)
Viewdata P P Key presed. Resets Reveal, Half Page
Control Word 2 1 0 0 1t X F 0 O Expansion, Newsflash/Subtitle (Auto Box),
Control Word 3 1 0 1 0 b7z 0 bs bs Suppress header, Inhibit display, Update.
Control Word 4 1 0 1 1 bs bz bz b M Mix Mode
Store SelectforDisplay 1 1 0 0 SP D d d BC Box Clock (Teletext only)
Key Data i1 0 1 * p * * BH Box Header (Teletext only)
Other Facilities 1 1 1 0 X BHM BC For M, BC and BH, the latches are set and reset
The Control bits are as follows:- . by the appropriate bit
) These are coded as follows:-
T TELETEXT MODE i.e. NOT VIEWDATA 001 Picture/Text Key pressed
Sss Identification of Store being written to 010 Reveal/Conceal Key pressed
Ddd Identification of Store being displayed from 011 % Page Key pressed (Cycles Full, Top, Bottom,
(a) Teletext Full etc).
Ca Erases rows 1-23 of Store defined by Sss and 160 Update/Clear Key pressed
resets Reveal if Sss = Ddd For 001, 010, 011 and 100, the latches are toggled
Cs Newsflash by the 'approprlate cpde
c Subtitle 101 Rounding and Flashing OFF (Reset by P Key or
Ce Suppress Header new viewdata page)
7 u
111 Hold (not used by MR9735
Cs Update Indicator (not used by )
| 1
ADDRESS AND
DO TO D6
| !
| I
| |
| ]
— 1 |
D7 (STROBE) | 4 .
|
| I 1 |
! | I 1
e s —»l
4 4 4

Fig. 2 Typical timing diagram for input data strobing of control data using TS11
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DISPLAY OPTIONS

Logic is contained on the Video Generator chip to process
the Display Modes as described in the Broadcast Teletext
Specification. These facilities are outlined below. Some
extra facilities are also included.

1.
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Character Set

The chip can display 96 Alphanumerics characters
and 64 Graphics shapes which may be either con-
tiguous or separated. The alphanumeric format is
determined by a 4320 bit Read Only Memory
organised as:

96 (characters) x 5 (dots) x 9 (lines) = 4320

This can be programmed for different character
fonts.

The graphics shapes are determined directly from
the bits of the character code (Fig.10).

Display and Background Colour

The characters and the background can be displayed
in one of seven colours. In addition the background
may be black. This information is stored in two sets
of three latches representing character and back-
ground colours.

Conceal and Flash

Selected characters can be concealed and optionally
revealed by the viewer. Selected characters can be
flashed on command. The flashing is controlled by
an on-chip flash oscillator. During the flash period
or when concealed, only background information
is displayed. The flash rate is 1.56Hz.

Boxing

Text or graphics characters can be boxed into a
normal video picture. While in Picture mode boxing
is automatic if Newsflash or Sub-titie (and Sss = Ddd).
Other boxed characters may be manually revealed by
Reveal command.

Double Height

Double height characters are characters contained
between the control characters ““Double Height'
and ““Normal Height”” (or end of line). When a
“Double Height” control character is read from
the RAM only the top half of the subsequent
character(s) are displayed during the 10 raster scans.
During the next 10 scan lines, 40 is subtracted from
the addresses being output on AO—A9 so the same
40 addresses are read from another 10 times. Char-
acters which are not double height are displayed as
the background colour and the bottom(s) of the
double height character(s) is (are) displayed.

Hold Graphics

When this latch is set, any subsequent control char-
acters (except change Double/Normal Height or
Change Alpha/Graphics) are displayed as the last
graphics character.

10.

11.

12.

13.

Special Graphics

While in Graphics Mode the Special Graphics
command will give a special high resolution facility.
In this mode there is a one to one correspondence
between data bits b;, b,, bs, bs, bs, by and the six
dots in each horizontal line of a character. This gives
a possible graphics resolution of 6 x 20 for each
character in interlace mode (or 6 x 10 if not inter-
laced).

Box Clock

When box clock is selected in picture mode and
teletext the last eight characters of the page header
are boxed in double height. To ensure that the
“live’” clock is displayed the store address is
temporarily switched to that defined by Sss. This
function is cleared in text mode.

Box Header

When box header is selected in picture mode and
teletext the page header is boxed in double height
(not if bottom half of page selected).

Half-page Operation

This allows either the top or bottom half of a normal
Teletext/Viewdata page to be displayed over the
whole screen, with each character in double height.
This makes the display easier to read from a distance.
Double height characters are ignored in this mode.

Monochrome Output/Mix Mode

In normal operation the Picture/Text Output is
used to blank the normal picture information for
boxing or displaying a page of text.

In the mix mode this outputs Monochrome text
information which is matched to the Gun Output
signals in delay and drive. This can be used to super-
impose text onto a picture by “cutting away’’ the
picture below text data or as an output for Mono-
chrome displays or printers. In this mode coloured
backgrounds are suppressed for viewing clarity.
The output is at a low level to display a character.

Character Rounding

Characters are normally rounded by adding half
dots to smooth diagonals. For normal height
characters the extra TV lines made available by
interlace are utilised for this and so if in non-interlace
mode single height characters cannot be rounded.

Character rounding can be inhibited totally by a
signal from Control and in this mode, intended
specifically for printers, flashing is also suppressed.
Reset by P key or new Viewdata page.

Cursor

The cursor is stored as the 8th bit of the appropriate
character in the Data Store. When switched on it
is displayed as a bar on the bottom line of the
character rectangle flashing between foreground
colour and black in anti-phase to normal flashing
characters.



14. Non Interlaced Operation

When interlaced composite sync. is input to the
chip it operates in normal Interlaced Mode and
regenerates Interlaced composite sync.

If there is no incoming sync. the chip switches to
the OFF hours mode.

If the Phase Comparator output is pulled high, e.g.
4k7 to Vcc, Interlaced Sync. is output. If the
Phase Comparator output is held low Non Interlaced
Sync. is output and character rounding for single
height characters is inhibited.

SIGNAL DETECTION CRITERIA (For On Hours Oper-
ation)

The Video Generator detection circuitry for incoming sync.
signals is designed to prevent mis-operation in the presence
of noise. The criteria for detection is defined below.

1. Line Sync

The Comp. Video Input must be negative for greater
than 3us.

2. Frame Sync.

The Comp. Video Input must be negative for greater
than 12us and at least 310 lines (Line Flyback
pulses) must have occurred since the previous Frame
Sync detection.

3. Odd Frame Detection

Odd Frame Detection occurs when a Line Flyback
pulse falls in a window 12-39us after Frame
Sync Detection. This is used to lock the line counter.

4. On-Hours/Off-Hours Detection

The incoming line flyback and line sync pulses are
compared to determine whether a valid transmission
is being received. Lack of coincidences/frame are
accumulated and if more than 16/Frame occur for a
period 350—1000ms the logic deems that a valid trans-
mission is not being received and the chip switches
‘OFF Hours”. If however, less than eight occur in
any two successive % frames, the logic deems that
a valid Composite Sync is being received and the
system goes ‘ON Hours’.

MR9735

For the chip to be able to look for synchronism

the following phase relationship between Line Fly-

back and Comp. Sync must be satisfied.

(a) Earliest back edge of LFB is 2us after leading
edge of line sync.

(b

Latest leading edge .of LFB is 2us after leading
edge of line sync.

(c) Latest back edge of LFB is 12us after leading
edge of line sync.

The minimum length of the LFB pulse is 8us.

5. 6MHz Display Oscillator

The 6MHz display oscillator must run fast in the
OFF Hours mode but not so fast that the ON/OFF
Hours detection criteria cannot be satisfied. This
sets a maximum offset of +1.5kHz, the minimum
offset is set by lock time criteria and would typically
be +0.5kHz.

The frequency range of the oscillator must extend
below the 6.0MHz nominal frequency. The minimum
frequency should be at least —0.5kHz but can be as
low as convenient.

COMPOSITE SYNC INPUT

On chip D.C. restore is provided which allows simple
interfacing to the television, either composite sync. signals
or video being acceptable.

As the Composite Sync/Video signal from the television
may not be referenced to the system earth it is a.c.
coupled to the chip.

A typical Interface Circuit is shown in Fig.3.

COMPOSITE SYNC/VIDEO COMPOSITE SYNC IN
(TELEVISION) (CHIP)

o i ¢ { o
INPUT LEVEL c R2
TYPICALLY 1-5V

R1

ov
NOMINAL VALUES: C = 0.14F
R1 = 680k
R2 = 10k

Fig.3 Typical interface circuit
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ELECTRICAL CHARACTERISTICS

Maximum Ratings*

Voltage on any pin with respectto Vss . .. .. .........

Storage temperature range. . . . ... ... ...,

*Exceeding these ratings could cause permanent damage

Functional operation is not guaranteed under these conditions

Operating ranges are specified below

Standard Conditions (unless otherwise indicated)

Vss = 0V (Substrate voltage)

Vee = +5V + 5%

Vdd = +10V + 10%

Operating Temperature (Ta) = 0°C to +70°C
Clock Frequency 6.0MHz

—0.3t0 +15V
—55°C to +150°C

Characteristic Min Typ**| Max Units Conditions
INPUTS
Chip Select
Input Logic High 24 Vce \Y
Input Logic Low Vss 0.8 \%
Input Current 10 25 100 HA Vin =5V
Comp. Sync.
Input Logic High 1.0 Vce \%
Input Logic Low -0.3 0.05 \% See Note 1
Input Capacitance 15 pF Vin =0V
Source Current 50 MA Vin =0V
6MHz
Input Logic High 2.8 vdd \Y
Input Logic Low Vss 0.4 \%
Input Capacitance 25 pF Vin =0V
Mark to Space Ratio 40:60 60:40
Frequency 1.0 6.5 MHz
Input Leakage 10 UA Vin = 10V
All Other Inputs
Input Logic High 2.4 Vdd Vv
Input Logic Low Vss 0.8 \%
Input Capacitance 15 pF Vin =0V
Input Leakage 10 MA Vin = 10V
OUTPUTS
Addresses, Read/Write
Store Select (Tri-State) (Note 2)
Logic High Output 24 Vee \ loh = -300uA
Logic Low Output Vss 0.2 05 \% lol = 3.0mA
Capacitance 15 pF Vin =0V
Trise T fall 200 ns C load = 200pF
Leakage (Disabled) 10 HA Vo =0V, 56V
Time Slots (TS1, TS2)
(Push-Pull)
Logic High Output 2.4 Vee Y loh = -300uA
Logic Low Output Vss 0.2 05 Y lol = 3.0mA
T rise T fall 200 ns C load = 200pF
Comp. Sync (Open Drain)
Logic Low Output Vss 05 Y, lol = 1.6mA
Logic High Leakage 10 MA Vo = 10V
Capacitance 20 pF VO =0V
Delay from Comp. Sync In. 1 s ON Hours only
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Characteristic Min | Typ**| Max Units Conditions

RSYNC (Open Drain)

Logic Low Qutput Vss 0.5 \% lol = 4. 0mA

Logic High Leakage 10 MA Vo = 5V

Capacitance 15 pF Vo =0V

Phase Comparator (Open Drain)

Logic Low Output Vss 0.5 \ lol = 4.0 mA

Logic High Leakage 10 uA Vo = 10V

Capacitance 15 pF Vo =0V

R.G.B. Outputs

Picture/Text Output

(Tristate) (Note 2)

l.ogic High Qutput Vee—1 Vce \% I source = 1mA

Logic Low Output Vss 1 \Y I sink. = 2mA

Capacitance 20 pF Vin =0V

Trise T fall (10%—90%) 30 ns CL = 30pF

Differential T rise T fall 30 ns CL = 30pF Note 3

19.2kHz, 1.2kHz Outputs

Logic High Qutput 2.4 Vce \% loh = -30uA.

Logic Low Output Vss 0.2 10.5 \% lol = 300uA

Trise T fall 1 Ms C load = 100pF

POWER

Vee Supply 25 40 mA Vce = 5V

Vdd Supply 40 66 mA vdd = 10V
Note 1: Voltages below —0.3 volts should be current limited to TmA.

Note 2:

Note 3:

**

Typical values are at +25°C and nominal voltages.

Picture/Text matched in mix mode only.

All tristated when Chip Select = Vce. R.G.B. outputs also tristated when displaying picture and not mixed.
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6 MHz
CLOCK

LFB

comp
SYNC.
IN

DO—

D7

19.2K
1.2K
DIVIDERS ’///,
PHASE
COMPARA
- cou ////r P.C.O.
CHARACTER
COUNTER AO-—
ADDRESS A9
LOGIC
\\\\\p Ts1,
Ts2
LINE
COUNTER RSYNC \\\\\ RSYNC
COUNTER
COMP. SYNC.
GENERATOR
COMP.
ON HOURS |
ONHOuRS SWITCH l/ gnl_\ll_c.
oe. T
RESTORE
FLASH
DIVIDER
CHARACTER
LATCHES ROM
SHIFT
REGISTER
COLOUR }___
LATCHES
OUTPUT r\l\\ cuns
LOGIC l PICT/
BACKGROUND TEXT
LATCHES
CONTROL
LATCHES
SS0—
STORE SELECT 582
LATCHES
ERASE PAGE r\i\‘ R?ﬁ%
LATCH I
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- =
_——
]
_:

—_— =

310 | 311 | 312 | 313 | 314 | 315 | 316 317 | 318
| |
— A > B :1[: c + B ———-—.le—- A
A LINE SYNC PULSES NEGATIVE 53 WIDTH 64us PERIOD
B EQUALISING PULSES  NEGATIVE 2us WIDTH 32us PERIOD
C  BROAD PULSES POSITIVE 4.3 WIDTH 32us PERIOD
ALL NEGATIVE EDGES AT 6443 OR 323 INTERVALS
Fig.5 Interlaced composite sync
310 | 311 312 | 313 | 1 | 2 | 3 4 | 5
Fig.6 Non interlaced composite sync output
LINE 0 7 23 48 288 7 23 48 288
Pl | I |
]
TS1 | I— I
I
|
0 | | I
|
TS2 : l
7

Fig.7 Time slot outputs non interlaced
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288 336 361 601 625/0
| o | |
1 [ | ('
; o i
1 | |
| F—T
1
| |

Fig.8 Time slot outputs (interlaced)
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| (0T005) s ——b |

0.5us

Fig.9 RSYNC timing
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bit 1 is least signific
Shaded example 1110101

t, bit6 =1
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(a) Contiguous
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(b) Separate
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| | o
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| | |
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of1]1lo] & [“%m [Cwne | g Ig® |6 II F oV fI; v |:
— == BRI DU _
8 T e
Alpha" @ | Graphi , -
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! | [
= == === ==
0 Flash c I
"op|o) 8 o L:_' LA BB BUNN NI
— — —_ — 1 |
tlofof1| o |ses® oo ) Mgl Bml v | i %l v o
raphics A'__ . —_ N __' _'
_ | I I -
1lol1lo] 10 End Box® Separated | * t‘ . |1 J |z j ]] 2z f]
Graphics _|_ __.I _1__ “l —
— _ L R .
tlo|1]1] 11 |swersex | esc® |+ |1 ;|: K I« | k |j %:J
— |7 e -
| [
Normal@ | Black® | ™ = | T == [T T = | T —
fifofo] e | Ml sl em | g | T |
|
— — SN [ | |
Doubl N
111]0]1] 13 H(:ijghte Backg?:)vund ___|E = |E _F\_A_l_-_'_ m |§ Ya IE
I | I | I
Special Hold | — - —_ — | = —
1111110 14 Gr:;icr:?cs Graghics . ]i > ]i N |t n l] + 'i
IR T T |
® e — —— - —_— R——
i) s | Nomef? | g 7 ;l i e BE :! |
— =1 =, |12 =

G>These control characters are

reserved for compatibility
with other data codes

®These control characters are

presumed before each row
begins

Codes may be referred
to by their column and
row e.g. 2/5 refers to %

Character rectangle

Black represents display colour

White represents background

Fig.11 Teletext character codes (002 character set)
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Semiconductors

MV500

REMOTE CONTROL TRANSMITTER

The MV500 remote control transmitter has been
introduced to complement the existing range of remote
control devices. Together with a simple low cost keypad,
an infra-red diode and a transistor, the MV500 forms a
complete transmitter for remote control data. The device
uses pulse position modulation (PPM) without a carrier and
is therefore best suited to infra-red or direct wire link
applications. CMOS technology is used which allows low
power battery operation down to 3 volts. One of three
output data rates may be selected, all timing being derived
from a low cost ceramic resonator. The MV500 may be
used with the MV601 remote control receiver or decoded
directly by a microprocessor.

FEATURES

B Very Low Power Requirements
B 3 to 9 Volt Operation

8 Low Cost Ceramic Resonator
B Sclectable Data Rates

B single Pole Key Matrix

B Few External Components

B Code Synchronising Pulses

output [t ,U 18] vgg
mixx (2 170 osci
1oxx  [s 1610 osc2
101xx  [Ja 15{] RATE INPUT A
rRow jiooxx [fs MVS08 1af] naTe INPUT B
SELECT {g11xx [l6 1311 vpp AND XXX00*
7 12
010xx [ 1 xxx01 COLUMN
ooixx [Is 1 ﬁ XXX10?  SE(ECT
000XX 9 10 XXX11
DP18,
Via resistor MP18
Fig.1 Pin Connections - Top View
ABSOLUTE MAXIMUM RATINGS
Supply voltage -0.5Vto 11V

-0.5V to VDD + 0.5V
0°Cto +70°C
-55°Cto +125°C

Input voltage (all pins)
Operating temperature range
Storage temperature range

POWER 8 Vg
CONTROL
-~ Vss
o 3
2
30 H
ROW  io aow | 1!
5 O- o .
Fol OUTPUT OUTPUT 1 OUTPUT
c = —
SELECT 7o DECODER T CONTROL BUFFER -0
8 O~
3O ~3mand I y
R Lo
E 14
O .
j RATE
(I; DIVIDER i CONTROL
COLUMN 199" COLUMN |>—| S o
SELECT 1,0 DECODER T L
E SEQUENCE
R CONTROL OSCILLATOR
l|7 lls
0SC1 0SC2

Fig 2 MV500 Block Diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to 70°C, Vpp = +3Vto +10.5V

MV500

X Value .
Characteristic Pin N Units Conditions
Min Typ Max
Operating supply current 13 05 2 mA Circuit fig.4
All inputs open circuit
13 .
Standby supply current 0.3 2 pA VD=9V, Tamp = 25°C
Output source current 1 50 100 200 mA Vpp =6V, Vg = 1V
10 25 50 mA Vpp = 3V, Vg = 1V
Keyboard contact resistance 2-12
Closed 0 20 kQ
Open 100 @ kQ
Oscillator Frequency 16,17 400 1000 kHz
KEY KEY
PRESSED RELEASED
<<
> )
td tg to | 4y I tp
SYNC 0 1 0 1 SYNC 0 11 1 0 1 SYNC
START (ROW 3) (COL 1) FINAL
SYNC SYNC
PULSE PULSE
Fig 3 PPM Data Timing
TIMING
RATE INPUTS RATE VALUE ‘T’ DELAY TIME, ty = 1024 CLOCK CYCLES (min)
(CLOCK CYCLES)
B A SYNC TIME, ts = 6T (see Table 1)
0 0 OUTPUT INHIBITED LOGIC 0 TIME, tg = 3T
0 1 2048 LOGIC 1 TIME, t, = 2T
1 ) 1024 PULSE WIDTH, t; = 8 CLOCK CYCLES
1 1 512

Table 1 Rate Control
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+4.5V

TO MV500
PIN1

ZTX 649

ALTERNATIVE OUTPUT
CIRCUIT FOR 9V OPERATION

C1 = C2 = 100pF

X1 = 500kHz
CERAMIC RESONATOR
MURATA CSBS00E OR

EQUIVALENT

e 18] [“—«

2 17| X1

3 16— I ;;177
4 15:}—0—o=:j:

5 14}————o::" T

6 13(} ?é, {+ 4.5V
; :f] R1 c3

0 10K /I 150p

Fig 4 Infra-red Application Circuit

OPERATION

The circuit diagram of Fig.4 shows a typical infra-red
transmitter operating from a 4.5V supply. When no key
is pressed, the MV500 remains in its power down mode,
isolating the oscillator and most of the logic from the
supply, thus minimising the drain on the battery. The
output is held low.

The device may be activated in one of two ways:-

a) one or both of the RATE inputs is held high, then a
key switch is closed connecting any COLUMN to any
ROW, or

b) any COLUMN and ROW are connected, then one or
both of the RATE inputs is taken high.

Once activated, power is applied to the rest of the
device, the oscillator started and a delay imposed before
any change at the output occurs. After this time, an initial
sync pulse is transmitted, followed by the code word,
which is repeated for as long as the key remains
pressed. When the key is released, the word being
transmitted is completed before the device enters its
standby mode again.
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Taking both RATE inputs low will also force the device
into its power down state at the end of the current word.
A final sync pulse is always added at the end of the last
word to be transmitted (Fig. 3).

When the transmitter is operated from a 9V battery,
two infra-red LEDs may be used in series as shown inset
in Fig. 4. At other voltages, consideration must be given
to the arrangement of diodes used and a small resistance
(1 or 2Q) may be necessary in series with the diodes to
limit the current. It should be noted that using two diodes
in parallel increases the current drawn from the battery at
each pulse. A significant increase in range may be
obtained by using a plated plastic parabolic reflector in
conjunction with one or two diodes, rather than simply
increasing the number or power of the diodes used.
Transistor TR1 should be chosen to have high current
gain and fast switching speeds at the current levels
relevant to the diode arrangement used.
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Semiconductors

MV601

REMOTE CONTROL RECEIVER

The MV601 is a remote control receiver designed

to operate in conjunction with the MV500 et 1 160 vo
transmitter. A five bit tri-state binary output sowenaan (2 15 JOU?PU”
corresponding to the 32 codes available from the wateweuts [ i
MV500 is provided together with data ready and [3 14 ovteuto
output enable signals, allowing a simple interface rareweura fla gy 13flouteurc
to a microprocessor. A ceramic resonator and two momentarvitATcHED (s 601 12 ] outeure
rate inputs set the data rate to correspond to that oscueatonm [B6 11 outeur
produced by the MV500. oscutatonout [§7 10 |] SATA ReADY
vss (I8 9 [] oGTeuT EnABLE
FEATURES DP16
| High Noise Immunity
u 3V Operation pPMINPUT X! L e e RV
B  Very Low Supply Current POWERCLEAR (] E outeure
| Momentary or Latched Operation = | P = gutpu1 0
] Tri-State Outputs MOMENTARYIATCHED CX| 601 I3 oureuts
[ | Ceramic Resonator and Data Rate Inputs to osaLLATORIN - T4 D outeuta
osciLLATorRoutl ] [T DATAREADY
match MV500 vss CXfs = oI  GUTPUTENABLE
APPLICATIONS MP16
| Remote Control Interface to Microprocessor
| Industrial and Consumer Remote Control Fig 1 Pin Connections - top view
r——ow DATAREADY
1 ] 9
PPM INPUT ©- 13 BIT SHIFT REGISTER —o OUTPUT ENABLE
i o 15
[ —O OUTPUTE
. ) S B | u
RATE INPUT AC- 14
10 BIT COUNTER |4 | WORD STORE WORD 1} P [—oouteutD
RATE INPUT 8 &3 e COMPARATOR T 3
I | R [oouTPUTC
i £
12
|15 outpuTs
“T—1 TIMING PULSE CURRENTWORD | _| ?
ENERATOR $
G (o] REGISTER 7 1 OUTPUT A
L E
> ] > R
oscin o =
7 OSCILLATOR >
05C OUTO—
WORD NOISE MOMENTARY/
16 BIT T . LATCHED
SUPPLY O—=—— v, COUNTER COUNTER DETECTOR
v v  E— - % FOWER CLEAR

Fig.2 MV601 block diagram




MVe601

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Ct0 70°C,Vpp = +4.5V10o +5.5V

Value

Characteristic Pin

Min | Typ

Units Conditions

Max

INPUTS

OSCIN, RATE A, RATE B, 6, 4, 3,
MOM / LAT, OEN 59
Input low voltage (V)

Input high voltage (V) \)g%
PPM, CLEAR 1,2
Input low voltage (V)
Input high voltage (V) 20
Threshold voltage rising
Threshold voltage falling

CLEAR, RATE A, RATEB

All other inputs except OSCIN
Input current

OSCIN 6
Input current

OUTPUTS

A - E, DATA READY
Output low current  (sink) 13

Output leakage current (A-E)

oscout
Output low voltage (sink) 1.0
Qutput high current (source) -1.0

Input low current -33

Output high current (source) -21 -45

Vpp /3

VDD = 5.0V

< < <<

-100

5

Nom. 150K pullup resistor

25 HA ViN = Vss -0.3Vto Vpp +0.3V

+10 pA VIN = Vss -0.3Vto Vpp +0.3V

mA | VoL = 0.4V
mA | Vou = 2.4V

VO Vgg -03to Vpp + 0.3V
pin9 = Vpp

mA Vio = 0.3V
mA Vaoy = Vpp 0.3V

OPERATING NOTES

The MV601 is designed to operate in conjunction
with the MV500 transmitter. When the rate inputs
of MV500 and MV601 are programmed with the
same binary input code and matched ceramic
resonator frequencies are used (within 4%), the
outputs of the MV601 will be set to the value of the
PPM code transmitted. Two identical valid words
must be received before an output response. A data
ready signal, set after the output data has settled
may be used to strobe data into an external register
or generate an interrupt to a microprocessor.

When used in infra red systems, the PPM input will
usually be derived from the output of an SL486 infra
red amplifier, but direct connection to the
transmitter is also possible. The PPM input is
insensitive to pulse width.

The power clear input is generally connected to
an external capacitor which holds the input
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momentarily low ensuring a reset of the outputs and
internal logic at power on. The circuit can be reset at
any time by taking the power clear input low.

The rate inputs have nominal 150K ohm pull up
resistors and may therefore be left open circuit
when a high input is required.

When more than 32 codes are required, the rate
inputs on the MV500 transmitter can be switched
and 2 or 3 MV601 circuits wired in parallel to the PPM
signal. Only the MV601 with rate inputs identical to
the transmitter will respond. An aiternative method
giving 64 possible codes from only one MV601 is
shown in figure 7. The fastest and slowest rate
settings from the transmitter should be used. In this
circuit the three transistors produce a DC level
dependent on the rate of the received PPM data.
The DC level is used to provide the F output bit and
to automatically switch the rate B input to the
MV601 to correspond with the transmitter.



Mve601

PIN FUNCTIONS 7. Oscillator Out
The output of the oscillator circuit. A
1. PPM Input capacitor connected to ground completes
The serial PPM data is connected here. Pulse the Pierce oscillator circuit.
width is not critical but must remain high or
low for at least one clock cycle. 8. Vgs
The negative supply pin.
2. Power Clear
A logic low resets the output register and 9. Output Enable
internal logic ensuring full noise immunity A logic low enables the A, B, C, D and E
from switch on. A capacitor to Vss will outputs. A logic high switches the output
normally be connected. A 150k (nom) transistors off, providing a high impedance
resistor to Vpp is provided so that the input state.
may be left open circuit if required.
10. Data Ready
3. Rate Input B Set low when valid data is present at the
This input controls the received data rate outputs.
according to table 1. Input state must match
that on MV500. A 150k (nom) resistor pull up 11.  OutputA
to Vpp is provided so that the input may be Tri-state output set to the binary equivalent
left open circuit if required. of the PPM input data.
4. Rate Input A 12, OutputB
As pin 3. Aspin11.
5. Momentary/Latched Input 13.  OutputC
Controls the operational mode of the Aspin 11,
output register. When low, data will be
retained at the output until updated by a 14.  OutputD
newly validated code. When high, the data Aspin 11,
will only remain at the outputs whilst the
valid code is present at the PPM input. 15. OutputE
Aspin11.
6. Oscillator In
The input to the oscillator circuit. A Pierce 16.  Vpp
oscillator is formed by a ceramic resonator The positive supply pin.
connected to pin 7 and capacitor connected
to ground.
ts < <t -
L e e e
INITIALSYNC. € o < 8 A
BIT
Fig.3 Typical Received PPM Data
RATE INPUTS CLOCK CYCLES
B A t1 10 ts ABSOLUTE MAXIMUM RATINGS
Supply Voltage Vpp +7V
o | 1 | 4006 | eraa | 12288 input Voltage Voo + 03V to Vss:0.3v
1 0 2048 | 3072 | 6144 Operating Temperature 0°Cto +70°C
9 1 1024 1536 | 3072 Storage Temperature -55°Cto + 125°C
Output Sink and Source Current 50mA
Table 1 Rate control inputs Humidity 85%
NV = NOT VALID
NOTE: RATE INPUTS SHOULD
MATCH THOSE ON MV500 69
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DATA WORD
INITIAL SYNC BIT FINAL SYNC BIT
¥ — ¥ N
I | 1 l 2 3 I 4 n I I n+1 l l
OuTPUT RESPONSE\i | |=-DEtAY =sYNCTIME
1
DATA READY | ]4— DELAY = 2CLOCKS |
TIMING DIAGRAM MOMENTARY MODE
FINAL SYNCBIT
INTIALSYNCBIT(CODET) INITIAL SYNCBIT (CODE2)  py CODE LATCHED
||1lf2!|3|coof_1_c9w|l _____ [Tl 11T 10
OUTPUT RESPONSE
OUTPUT RESPONSE | l I
TO FIRST CODE TO SECOND CODE ™
\I 1ST CODE LATCHED > |<—znd CODE LATCHED
| -—| ‘(—DELAY SYNC TIME l
DATA READY -] |<— DELAY = 2CLOCKS DELAY = 2CLOCKS —»Il
TIMING DIAGRAM LATCHED MODE

Fig.4 Output Timing
A 4
I +5V
i
]
BPW41 '
1
[ 509 H
4 a, Y MICROPROCESSOR
6.8p ! 16 15n Y1 16 h’}-*
) _”I._[ 2 15— —]2 15[} E
>-—”|-———~|68p 3 1w . +—3 14} D
1 —ja g BF——| T —a v ‘3}-—047.: C >0 PORT
t+H——]s 86 12— —s 601 12[FF> 8
4.7n = -
22n 1——"——[ 6 1l {le ufl A
I jeeeesees 'y H DATA READY
{7 o[ O {|7 o[l INTERRUPT
8 9[- A s o[}
150n SEE NOTE
=
22u | 10 oeR %
B 10u e
- OUTPUT ENABLE
oo ==56p
| | ov
4
v

NOTE : WITH SOME CERAMIC RESONATORS,A DAMPING RESISTOR OF TYPICALLY 220 OHMS
MAY BE REQUIRED TO PREVENT OSCILLATION AT HARMONICS OF THE RESONATOR

Fig.5 Interface to Microprocessor and SL486 (Latched Mode)
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T 171 A
: RLY RLY RLY || [ RLY RLY
' 1 2 3 a4 S
]
1
1
]
]
1
PPM INPUT T —
FROM SL486 "ty 16
il Pt 15N —1K
ml Sy LI
{3 T o I L
: M 1K
4 3 LT
MV601
~ I 5 12 ] [: 1K
Il ] 1K
SEENOQTE 4e "
= A 10—
0.1p==
_56[) e ° ?
56p ==047y
- ¢ < . 4ov
5X ZTX300
NOTE : WITH SOME CERAMIC RESONATORS, A DAMPING RESISTOR OF TYPICALLY 220 OHMS
MAY BE REQUIRED TO PREVENT OSCILLATION AT HARMONICS OF THE RESONATOR

Fig.6 General Purpose 5 Function Industrial Remote Control Application (Momentary Mode)

4+5Vv
™
[] 08
T e
6.8 15n ak7  10k| |k
[oeegrfs il p— I
ST A ! A
$—>20  ds o knp—vie K= 2 15—
»1'»——4——;—{5 486 12— | 13 1afF4———>»
n ———i e
22n [—“-—{ 6 11— TR2 ,_l: ” —{:a My :z}[}:_=0.47p g
A 5
7 10 'j 47K
4
8 o TR3 r—l } {le npp—4——a
150& 4.7n TR1 £7 10 :}—-—-—>
47K 8 9 DATA READY
22u | 100 S6p ==
s ¥ |
TT Lo T
o 6 é 40V

TR1,2,3 2N3904 OR SIMILAR

Fig.7 64 code application using a single MV601
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Semiconductors

MV1710

MAC VIDEO CIRCUIT

The 1710 is the video circuit for the Nordic VLS| C/D/D2
MAC packet receiver chipset.

The MV1710 video circuit receives the digital MAC
vision signal from an 8 bit, 20.25MHz, A/D convertor. The
vision signal is decompressed and descrambled according
to the EBU - standard, [ref.1]. Frame and line
synchronising signals are received from the MV1720
Control Chip.

The MV1710 is programmable through the configuration
chain, which is set up by the microcomputer. The
programmable features are scrambling method,
descrambling control word, pan-constant, output rate,
relative output delay and blanking level.

The video output consists of 8 bit digital luminance and
UV colour difference signals at frequencies of 13.5MHz and
6.75MHz respectively.

FEATURES

Double or Single Cut Line Rotation Descrambling
4:3 or 16:9 Aspect Ratio

Separate Sync and Blanking Signals
Programmable Through the Configuration Chain

DESCRIPTION OF THE SIMPLIFIED BLOCK
DIAGRAM

Descrambler

The descrambler controls the video ram write address
calculation. The calculation can be done in three different
ways, depending on the content of the Vconf-field in the
configuration chain. The cases are: no scrambling, double
cut scrambling and single cut scrambling. In the
scrambling case, the control word is read from the
configuraton register into a PRBS generator and the cut
points calculated. Together with a sample counter, this is
sufficient to set the ram write enable for luminance and
chrominance at the correct time interval in each line.

Write controller

The write controller administrates which ram to write to
in each line.

Read controller

The read controller administrates which ram to read from
in each line. Each ram is read from address 0 to end within
a line. If the pan option is set, reading is started at a
variable address, and only 3/4 of the line is read out.

Luminance rams

Two rams are included, each capable of storing one line
of luminance (697 bytes). During a line, input video is
written to one ram, and output Y is read from the other ram.
In the next line, the first ram is read and the second ram is
written. This procedure is repeated for each two lines.

72

68
9 61
10 D 60
D
s
sl
s}
o]
s
D
MV1710 h
n
8]
D
h
a
D
8]
26 0 44
|SJCRSASpSpepEpspEpspnpepepepepape)
27 43
LC68
Pin Function Pin Function
1 U7 35 VBLANK
2 Vss 36 Vss
3 u3 37 BLACKSTRB
4 U2 38 CDATAIN
5 Voo 39 Voo
6 Vo 40 CSTRB
7 Vi 41 EFCNT
8 VSS 42 F
] V4 43 Vss
10 V5 44 L
" V6 45 F3
12 \'24 46 cuTBIT
13 Vss 47 CLK2
14 v3 48 Vss
15 V2 49 CKL13
16 Voo 50 CDATAOUT
17 VIDEOO 51 Vbp
18 VIDEO1 52 YO
19 Vss 53 Y1
20 VIDEO2 54 Vss
21 VIDEO3 55 Y7
22 VIDEO4 56 Y6
23 VIDEOS 57 Y5
24 Vss 58 Ya
25 VIDEO6 59 Vss
26 VIDEO7 60 Y3
27 Vob 61 Y2
28 CLK1 62 Vop
29 Vss 63 uo
30 COMPSYNC 64 u1
31 LUMEN 65 Vss
32 COLEN 66 [VZ)
33 Vbp 67 us
34 HBLANK 68 U6

Fig.1 Pin connections - top view




MV1710

- - - " - - - - - " " "7 "7"7"="=—=-"=—==- |
| 1
] R CLOCK |
oK1 ¢ - GENERATOR |
1 i
| ' !

CSTRB ? ———»—? BLACKSTRB
CDATAIN (l)——>-‘— —»—0O COMPSYNC
EFONT ?__,_DESCRAMBLER .| Syncout . L heuaik

F c|> —>—<:) VBLANK
L O—»—
l [ i
| , |
| |
I WRITE READ I
| CONTROLLER CONTROLLER |
| |
| T } [
! ] l |
| |
|
LUMINANCE CHROMINANCE I
| RAMS RAMS I
| |
| |
| |
CLK2 (l)—P— I
LUMUT - > coLuT |
viDEO [ —® > —‘”"_? CDATAOUT
| |
| 8 8 8 |
I— e — - e e s s s — — —f e ] e — — —-I
CKL13
A4 AV V4
Y (V] v

Fig.2 Simplified block diagram for MV1710 MAC video chip

ABSOLUTE MAXIMUM RATINGS
(Referenced to Vss)

DC Supply voitage Vpp 0.3V to +7V
Input voitage -0.3V to Vpp +0.3V
Storage temperature range -65°C to +125°C
Ambient operating temperature 0°Cto +70°C
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Chrominance rams

Four chrominance rams are included, each capable of
storing one line of chrominance(349 bytes). During a line,
input video is written to one ram and output U and V is read
from the other three rams, one colour component directly,
and the other component averaged from the two other
rams. This procedure is repeated for each four lines.

Lumut

Lumut controls the Y luminance output. Two options
exist:
Y at 13.5 MHz, 4:3 aspect ratio picture. The 13.5MHz
may be generated internally or provided by the CLK2
input pin.
Y at 10.125MHz, 16:9 aspect ratio picture.

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tampb = 0°Cto +70°C, Vpp = +4.75V to +5.25V

Colut

Colut controls the U and V colour output. U and V are
transmitted on every second line, and the missing line is
reconstructed by calculating the average between the line
before and after. U is received on odd lines and V on even
lines.

The two options are:

U, V at 6.75MHz, 4:3 aspect ratio picture.
U, V at 5.625 MHz, 16:9 aspect ratio picture.

Syncout

Syncout generates the following synchronising signals:
Blackstrb, a strobe signal for the black level reference.
Composite sync, a negative line pulse for each line,
and 5 field pulses and equalising pulses for change
of field.

H blank, horizontal blanking signal.
V blank, vertical blanking signal.

(ref . 1) MAC packet family specifications
EBU No. Tech 3258-E

Value
Characteristic Units Conditions
Min. Max.
Low input voltage Vss 12 \"
High input voltage 34 Vpp \"
Low output voltage 04 \ loL = 10mA
High output voltage Vpp -0.4 \Y lon = -10mA
Clock 1 frequency 1 21 MHz
Clock 2 frequency 42 MHz
Setup time (all inputs) See note 1 0 nS
NOTE

!

This figure is valid for all data inputs relative to the positive edge of CLK1.
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Semiconductors

MV1720

MAC CONTROL CIRCUIT

The main functions of the MV1720 Controller for the
Nordic VLSI C/D/D2/MAC/packet receiver are to decode the
bit-stream from the demodulator, and to serve as an
interface between the receiver microcomputer and the chip
set.

The MV1720 synchronises on the frame structure by
recognising line and frame sync, and generates timing
signals which control the operation of other modules. Data
is spectrum descrambled, and data in the selected bursts is

de-interleaved and formed into full packets. Packet headers

and optionally the data part are corrected and routed to a
common output for sound and data.

Sl-packets (addr 0), SMM, CMM or AUX packets can
also be routed to a separate packet buffer which can be
read from the receiver microcomputer. CMM address
recognition is supported. Golay encoded packets are
decoded, corrected and optionally compressed before they
are stored in the packet buffer. '

The MV1720 has a general purpose MiCroprocessor
interface that is compatible with most microprocessors or
microcomputers. The data rate is controlled by -the
microcomputer and can be up to 2 Mbyte/sec.

Line 625 is decoded and majority voted for repeated and
static data fields. The resultant data is output as a special
‘packet’ with separate strobe signals. This packet can also
be read via the packet buffer.

FEATURES

B Programmable Sync Acquisition and Generation

B De-interleaving of Two Independent Subframes

M Hardware Golay Decoding and Correction for CMM,
SMM and Si-Packets (Programmable)

B Programmable Packet Address Selection

B Programmable SMM Packet Selection

B Programmable CMM Packets Selection with Unique
Customer Address and Shared Address (according
to the EBU Spec) (ref.1)

B Programmable CMM Packet Selection with
Collective Address and Entire Audience (Proposed
EBU Spec Extension)

B High-Speed Microprocessor Interface supporting
most Microprocessors or Microcomputers
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9 yrd 61
e L 0 L DL DL e
10 O D 60
[ 0
[ 0
O 8]
s 0
g D
c :
d MV1720 h
[= s]
[s a]
[ a]
= 0
O a]
[ s]
[= s
26 4 0 44
[sgepeguyupsgagspagnpugupugagegnya
27 43
LC68
Pin Function Pin Function
1 Vss 35 CE
2 VoD 36 Vss
3 FS2 37 MCDa
4 FS1 38 MCDS
5 RESET 39 Vpp
6 DATAIN 40 MCD6
7 CLK1 41 MCD7
8 Vgs 42 NC
9 CDATAOUT 43 NC
10 NC 44 NC
1 TEST 45 TEST
12 CSTRB 46 RS
13 Vop 47 MCLK
14 CLKPLL 48 IRQ
15 CLAMP 49 VAL
16 CDATAIN 50 PDATA
17 L 51 Vss
18 F 52 SPINF
19 TEST 1 53 SFRO
20 LSYNC 54 Vpp
21 Vgs 55 PACKST
22 CLKD 2 56 PACKDT
23 RD 57 Vgs
24 WR 58 SV
25 TEST 59 TEST
26 NC 60 NC
27 NC 61 NC
28 TEST 62 SB2
29 Vgs 63 SB1
30 MCDO 64 TV
31 MCD1 65 DISD
32 MCD2 66 DATAOUT
33 Vbb 67 ML625
34 MCD3 68 EFCNT

Fig.1 Pin connections - top view
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Fig.2 Simplified block diagram for MV1720 MAC/packet control chip
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DESCRIPTION OF THE SIMPLIFIED BLOCK
DIAGRAM

Synchronisation

This module monitors the input data from the receiver,
looking for the line sync words (LSW) appearing in the
beginning of each line. There are two such alternating
words named W1 and W2. The module first looks for 3
consecutive alternating LSWs, and enters ‘local sync’ when
this occurs. Afterwards it expects to find the boundary
between an even- and odd-numbered frame within 1250
lines, i.e. two frame periods.

When searching for the LSW, it will accept 1 bit error
belore local sync is obtained, after which it switches to
accepting 2 bit errors. After entering local sync it may loose
15 consecutive LSWs before sync is assumed to be lost.

When detecting the frame boundary the F and L output
signals both change from low to high, and continue to
toggle according to the specification. The position where
these signals change can be programmed via the
microcomputer interface.

This module also generates the signals SB1 and SB2
(flagging two selectable data bursts (subframes) on
DATAOUT), SIV (service identification in line 625 on
DATAOUT), CLAMP (clamp period for video), TTV (lines
containing Teletext), and LSYNC (active after each LSW
detected).

Spectrum Descrambler

The descrambler contains a 15-bit pseudo-random
generator. It starts after LSW is detected in line 1 and runs
continuously until line 625 when it is initialised (set to
ones).

The DATAIN signal is XOR’ed with the output from the
generator. The output from the descrambler is available on
the DATAQUT pin of the MV1720.

De-interleaver

This module consists of four 751 bit buffers and a
sequencer handling input and output. Each buffer is a 751 x
1 bit static RAM. Incoming data arrives in bursts (99 x 2
bits/line for the standard sub frames); outgoing data is
transmitted as complete packets.

Four buffers enable the MV1720 to de-interleave a
continuous stream of data from two independent
subframes. It is possible to de interleave data that only
occurs in certain lines, i.e. field blanking by using the DISD
input. Output from the de-interleaver is available as
PACKDT (packet data), PACKST (packet strobe) and SFRO
(subframe origin).

Golay and Packet Type Decoder

This module uses a Meggitt decoder for error correcting
the Golay encoded packet header and optionally the data
part for selected packets.

To achieve real time operation, a pipelined syndrome
register is included. The correctable error patterns are
permanently stored in an on-chip ROM.

The module removes the 11-bit checksum in the
packet header and inserts a bit indicating which of the two
selected sub-frames is the origin of the packet. The
module corrects the Hamming (8,2) PT byte as well.

The resulting error corrected packets are immediately
passed on to the Message router.

MV1720

Messager Router

The Message Router handles all incoming packets, and
compares packet addresses and address fields in CMM
packets. The microcomputer can select which packets
should be transmitted to a buffer in the processor
interface.

The selection is done by storing the different addresses
in a table in the Message Router and comparing them to
appropriate packet fields. This table is updated via the
configuration chain. The table contains:

Packet 0 address (permanently stored)

CMM packet address (10 bits)

CMM packet Unique Customer address (36 bits)
CMM packet Shared address (24 bits)

CMM packet Collective address (12 bits)

SMM packet address (10 bits)

AUX packet address (10 bits)

Line 625 data packet (permanently stored)

The processor interface can control the priority between
the different packets. All packets will be transmitted to the
PDATA pin at 20.25 M bits. Data in line 625 is converted to
a packet with the decimal address 1023 (inserted by the
Line 625 Handler).

A strobe signal for the packet-headers is provided on a
separate pin of the MV1720. This signal (VAL) is high
during the first 13 bits (PA, Cl, SFRI) of every packet.

The line 625 message is not strobed by the VAL signal.
A strobe signal (SPINF) is enabled during output of this
message. SPINF is also enabled during output of packets
with packet address 0, CMM and SMM messages.

Line 625 Handler

This module handles parts of the special data burst in
line 625 of each frame; i.e.

UDT - Unified Date Time
SDF - Static Data Frame
RDF - Repeated Data Frame

The first bit of UDT (sequence bit) is checked and any
sequence error is flagged in the special line 625 packet.
The next four bits of UDT are not processed in any way,
just included in the line 625 packet.

In every fifth line 625 packet, a majority vote of the five
last SDFs is included. In the other four packets, the SDF
part is not valid. A flag (SDFV) indicates whether SDF is
valid or not. The majority voted SDF's are also BCH error
checked but not corrected. If the BCH check fails then
SDFV is not set.

The five TDMCTLs in line 625 are also majority voted
and BCH checked. The result (RDF) is included in the line
625 packet together with an error flag for the BCH check.

The module also contains a flywheel counter for FCNT.
This counter is incremented every line 625. The most
significant bit of FCNT is available externally as EFCNT. If
a valid RDF is received, the received FCNT is loaded into
the counter. Loading FCNT will not change EFCNT before
next line 625.

Clock Generator and Function Select

CLK1 is used to generate all internal timing and must
always be available. CLKD2 is only for D2/MAC reception.

RESET is used to reset MV1720 to a known state after
power up.

FS1 and FS2 are function select inputs used during test
and should always be tied to Vgg.
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Processor Interface

The processor interface is for an external
miciocomputer. This microcomputer initialises and
configures the complete MAC/packet chipset, and receives
selected information from the packet multiplex together with
status information.

This interface is designed to be compatible with a large
number of different microprocessors or single chip
microcomputers. The interface is shown in Fig.3.

ABSOLUTE MAXIMUM RATINGS
(Referenced to Vss)

DC Supply voltage Vpp
Input voltage
Storage temperature range

Ambient operating temperature

WR > WR
RD > RD
DB7..0 € 8 > MCD7..0
MICROCOMPUTER - \r v T MV1720
ABXX..1 I> DECODER ———] CE
A0 RS
IRQ IRQ
Fig.3 Interface between the MV1720 and a microcomputer
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamp = 0°Cto +70°C, Vpp = +4.75V to +525V
Value
Characteristic Units Conditions
Min. Max.
Low input voltage Vgss 1.2 \
High input voltage 3.4 Vbp \
Low output voltage 0.4 Vv loL = 10mA
High output voltage Vpp -0.4 v loH =-10mA
Clock 1 frequency 1 21 MHz
Setup time (all inputs) See note 1 0 ns

NOTE

1. This figure is valid for all data inputs relative to the positive edge of CLK1.

(ref.1) MAC packet family specifications EBU No. TECH 3258-E.
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MV1730

MAC SOUND CIRCUIT

The MV1730 is the sound circuit for the Nordic VLSI
C/D/D2 Mac Packet receiver chipset.

The MV1730 receives packets of data from the
MV1720 control chip. Packets for the desired sound
service and Bl packets are recognised and processed.
The configuration of the sound is automatically controlled
by information in the Bl packet. Descrambling of sound
and scale factor extraction is done before the packet is
stored in an external RAM. The RAM is a buffer which
helps to adjust the varying packet arrivals to a regular
output sample frequency. The samples are read from the
RAM into the MV1730 for further processing. Errors are
detected and corrected before they are forwarded to
external chips for error concealment, digital filtering and
D/A conversion. A microcomputer supplies the MV1730
with the control word for descrambling, packet address
etc.

FEATURES

@ Simultaneous Processing of Two Independent
Sound Services, for instance Stereo Sound and
Commentaries

B Linear and Companded Sound Decoding

B First or Second Level Error Correction

B Stereo, Mono, High Quality and Medium Quality
Sound

M Configuration Data in Bl Packets automatically set
the right configuration of the chip

B Several MV1730s can be used in Parallel

B Conditional or Free Access Sound

B Digital Mixing of Main Sound and Commentary

B Scrambled or Non-Scrambled Data Output

DESCRIPTION OF SIMPLIFIED BLOCK DIAGRAM

Packet Control

The packet control module, provides for packet
reception at 20.25 M bits and timing for further packet
processing. Each incoming packet has a header with a 10-
bit addiess, one bit indicating in which subframe it is
located, and two bits used as a continuity index. The
packet header of each packet is compared with the
contents of the configuration chain, and packets which
match address and subframe are extracted. The continuity
index is checked and packet loss is flagged.

BCBI

The BCBI module processes the packet type byte (PT),
and determines whether it is a Bl, BC1 or BC2 packet. This
module also stores changes from BC1 to BC2 and vice
versa, and indicates new sound configuration when three
packets are received after the change has occurred. The
two sound services are handled independently.

amecky
68
) 1 61
rn.n.u.n.n.n.n.u.n.u.u.u.n.n.n.u.n_‘
10 4 D 60
g (@) 5]
d &
d b
g 0
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g s]
g
; MV1730 :
s
g b
s D
= 0
g 0
O ol
g al
26 G P 44
|SJCRCpEpEpSpEpEpEEGpEgEpEEERe g |
27 43
LC68
Pin Function Pin Function
1 CLAB2 35 RDATAO
2 WSAB2 36 Vss
3 40CLK1 37 RDATA3
4 EFAB1 38 CAS
5 Voo 39 Vpp
6 DAAB1 40 RDATA2
7 CLAB1 41 ADDRO
8 WSAB1 42 ADDR1
9 PURST 43 ADDR2
10 EFCNT 44 ADDR3
" Vpp 45 ADDR7
12 CLK1 46 PA2
13 Vgs a7 PA1
14 CDATAIN 48 Vss
15 CSTRB 49 BCDATA
16 Voo 50 DSDATA
17 Siv 51 Vpp
18 SIC 52 FWD720
19 NC 53 CDATAOUT
20 Vgs 54 Vss
21 NC 55 NF12
22 Vobp 56 NFI1
23 NC 57 ENBC
24 Vss 58 XC2
25 VAL 59 X22
26 PDATA 60 X12
27 ADDR4 61 Vpp
28 ADDRS 62 XC1
29 Vss 63 X21
30 ADDR6 64 X11
31 RAS 65 40CLK2
32 w 66 Vss
33 Vpb 67 EFAB2
34 RDATA1 68 DAAB2

Fig.1 Pin connections - top view
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Sound Configuration

The sound configuration block handles Bl packets. The
structuring bytes are error checked (Hamming protection),
and if correct, the Bytes 1 and 2 are majority voted over
the 5 repetitions. The current sound configuration is
updated each time a BI packet is accepted. A new sound
configuration is updated when three BC packets are
received after a change BC1 to BC2, or BC2 to BC1.

Descrambiler

The descrambler handles the two different sound
services independently, and synchronisation can be
achieved at the start of new frames.

It supports the three different levels of access-control
described in the MAC standard. (ref .1)

Free access, unscrambled:
The sound data is unchanged.
Free access, scrambled:
The sound data is descrambled with a local control word
stored in the receiver.
Conditional access, scrambled:
The sound data is descrambled with a control word from
the conditional access system.

The signal EFCNT is the most significant bit in a frame
counter, and it is used to resynchronise the descrambler.
The other bits may be supplied by the configuration chain,
to assure fast recovery after change of channel or power
up.
The signal SIV starts an update of the descrambling
system for each frame.

The control word for descrambling is provided by the
configuration chain.

Scale Factor Extraction

The scale factor is extracted by majority decision logic.
Nine samples are evaluated for each bit in the scale factor
as described in the EBU specification (ref. 1). The control
information intended for high speed switching is also
extracted.

Memory Control

This block is the interface to a standard 4 x 16k DRAM.
It generates the address RAS, CAS, and W signals. Writing
is done in page mode. There are a minimum of 256 refresh
cycles per 4ms.

The number of packets in the RAM varies the sample
output frequency slightly to maintain the buffer between 14
and 20 packets. A maximum of 32 packets can be stored
per sound service.

Errors such as packet loss, full buffer and empty buffer
are handled to minimise sound distortion. The parity bit is
restored according to the scale factor and CIB bits, before
the sound samples are sent to the error handler.

Error Handler

The Error Handler receives data from Memory Control
and checks for errors. Four types of checks are done
according to the data format:

Range checking (and if possible correction) according
to scale factor and coding method (linear/companded).
Parity check (first level protection) for linear and
companded data.

Hamming code check with single bit error correction for
linear and companded data (second level protection).
Final range checking according to scale factor and
coding method.

MV1730

If any non-correctable errors are detected, the sample
is flagged for concealment.

In addition the Error Handler does Range Limiting (for
linear coding) and Range Expansion (for companded
coding) before data is presented to the Sample Output
Control- Module.

Sample Output Control

The block contains an oscillator and output buffer for
each of the two sound services, and a sound mixing unit.
The sound mixing unit makes it possible to mix main sound
and commentary sound. The 'main sound is output on
sound service 1 pins. The mixing of both channels is
controlled by the commentary channel. Both fade in time
for the commentary channel and fade out time for the main
sound, are controlied by bits FI2, FI1, and FI0 of the
configuration chain. The range of fading time is 0.1 to
0.8sec. Both fade out time for the commentary channel,
and fade in time for the main sound is controlled by bits
FD2, FD1 and FDO of the configuration chain. The range of
fading time is 0.6 to 2.0sec. The bit MIX in the configuration
chain selects if mixing is required or not.

The frequency of the oscillator controls the ‘sample
output rate. In order to maintain the sample storage in the
RAM between 14 and 20 packets, the oscillator frequency
is shifted slightly ( + 150ppm).

A frequency determining network, consisting of an
8.192MHz crystal and three capacitors is connected to X1,
X2 and XC. Frequency control is exercised by internal
switching of the capacitor connected to XC. Tolerance for
the crystal is + 30ppm.

The output pins DAAB, EFAB, CLAB, and WSAB are
designed to match the Philips SAA7220 chip. This chip
performs error concealment and filtering.

The error flag indicates unreliable sample data. In the
case of erroneous samples, the output buffer will contain
the last valid sample until a new valid sample is received.

Each sample is expanded from 14 to 16-bit by
inserting zeroes in the two LSBs. The sample output
frequency is always 32kHz. With medium quality sound at
16kHz sample frequency, each sample is copied and every
second sample is error flagged and concealed.

The Configuration Chain

The configuration chain is effectively a long shift register
running through all circuits which are to be configured from
the microcomputer.

Several function blocks of the MV1730 are controlied by
the configuration chain. The packet control block needs the
packet addresses and indication of which subframe (or
both) to select packets from. In addition one bit per sound
service is used for muting until a stable state is reached
after change of sound service, or after power up

The configuration chain also provides control words for
descrambling. The two services can be descrambled
independently.

In addition, the seven least significant bits of the frame
count (FCNT), and one bit indicating update of the
descrambling control word after a change of service or
power-up, are placed in the configuration chain.

The configuration chain may be updated from the
microprocessor at any time except in line 625 and line 1.

The configuration data is clocked into the chain when
CSTRB is high, otherwise the contents of each register
stage is stored.

ref. 1

MAC packet family specifications
EBU No. TECH 3258-E
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ABSOLUTE MAXIMUM RATINGS

(Referenced to Vgg)

DC Supply voltage Vpp
Input voltage

Storage temperature range
Ambient operating temperature

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)

to +7vVv

to Vpp +0.3v
-55°C to +125°C
0°Cto +70°C

Tamb = 0°Cto +70°C, Vpp = +4.75V to +5.25V

Value
Characteristic Units Conditions
Min. Max.

Low input voltage Vss 1.2 \Y

High input voltage 3.4 Vbp \

Low output voltage 0.4 \ loL = 10mA

High output voltage Vpp -04 \ loH =-10mA

Clock 1 frequency 1 21 MHz
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Semiconductors

MV1740

MAC TELETEXT DECODER

The MV1740 is the Teletext chip for the Nordic VLSI
C/D/D2 MAC Packet receiver chipset.

The MV1740 is a single chip Teletext decoder 68
capable of decoding VBI and MAC packet Teletext as 9 1 / 61
well as normal terrestrial Teletext for 625 line systems. pret=Ba=taloNatstabetabatatele Hatn i
With dual page acquisition circuits, and direct memory 10 g D 60
addressing, the current selected page can always be g O o
kept live while the second acquisition circuit stores E g
linked or other pages. The control of the MV1740 is via d 5
the 12C Bus with the configuration chain being used to d D
select data configurations and codes. E 3
FEATURES g MV1740 5
q 1]
B Non-display packets stored for linked page operation, [« h
video programming, and other advanced uses. E 3
B Low external component count. [s s]
B Can decode MAC packets, D2MAC VBI and terrestrial g P
2 g 0 44
World System Teletext.
i o |Spupsigspupsgupngaguysgspeyugapnys)
B Multi-language capability for European languages . 27 43
B Up to 254 display pages stored, using two low cost LC68
200ns DRAMs.
B High resolution characters 16 by 10 dot matrix. Pin Function Pin Function
B On chip Descrambler.
B Displays microcomputer generated pages. 1 VDD '35 VSS
2 VSS 36 vDD
3 NC 37 TCR
DESCRIPTION OF SIMPLIFIED BLOCK DIAGRAM 4 sIC 38 BLANK
5 NC 39 RED
PACKET RECEPTION AND TIMING 6 TTV 40 GREEN
. . 7 VAL 41 BLUE
The packet header control, provides for packet reception 8 SIv 42 YOP
and timing for packet processing. Each incoming packet has 9 CSTRB 43 CcSO
a header with a 10 bit address, one bit indicating in which 10 CDATAIN 44 A9
subframe it is located, and a two bit continuity index. The 1 EFCNT 45 D1
packet header of each packet is compared with the contents 12 NC 46 VSS
of the configuration chain, and packets which match address 13 CLK1 47 A8
and subframe are sorted out. The packet type byte is used 14 PDATA 48 CAS
to indicate whether the text packets are scrambled. 15 NC 49 Do_
16 VSS 50 WR
17 VDD 51 A6
18 NC 52 RAS
DESCRAMBLER 19 ODATA 53 VDD
Descrambler synchronisation can be achieved at the start 20 STRBa2 54 A3
X } 21 STRBYO 55 AD
of new frames. All three different levels of access-control
. . . 22 GSTRB 56 A4
described in the MAC standard [1] are supported,; 23 CDATAOUT 57 A2
Free access, unscrambled: 24 vSS 58 A5
25 XTO 59 Al
The Teletext data is delivered unchanged. 26 XT1 60 A7
£ bled: 27 XCK 61 vDD
ree access, scrambled: 28 RESET 62 12C SCL
The Teletext data is descrambled with a local control 28 gX[‘r‘g"//g gi E\(/:EEEA
’ h ; 3 EV
word stored in the receiver. 3 EXT 65 SE
Conditional access, scrambled: 32 BLC 66 TEST
. wWLC 67 VBIDA
The Teletext data is descrambled with a regenerated %3 VIDEO 68 CLKD?_T
control word from the encryption system. -

Fig.1 Pin connections - top view
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Figure 2. MV1740 Block Diagram
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The signal EFCNT is the most significant bit in a
frame counter, and it is used to resynchronise the
descrambler. The other bits of the frame counter may be
supplied by the configuration chain, to assure fast
recovery after change of channel or power-up. The
signal SIV starts an update of the descrambling system
for each frame. The control word for the descrambling is
provided by the configuration chain.

GOLAY DECODER

The Golay decoder receives MAC packets (all
except header and PT byte) from the descrambler and
corrects up to three errors in 12 information bits of each
Golay word (24,12).

DATA ACQUISITION CIRCUIT

The MV1740 has dual acquisition circuits to ensure
that the viewed page can always be kept live while the
second acquisition circuit stores linked or other pages.
The data acquisition circuits can accept data from one of
three sources:

1: Parallel data from the internal Golay decoder.

2: D2MAC VBI serial data.

3: Video signal, data extracted using internal data

slicer.

Aiter Hamming Code checking and correction, the
data is latched into the appropriate registers and
compared with the internal programmable registers, as
set up by the controlling microprocessor, to check for
the desired magazine and page. The Teletext data is
stored in two external DRAMS controlled completely by
the MV1740.

12C BUS INTERFACE

The MV1740 can be addressed on the I12C bus as
either a slave transmitter or a slave reciever

The MV1740 has twelve read registers and nineteen
write registers controlled via the 12C Bus. These
registers control data acquisition and display. They are
also used to inform the microprocessor of details of the
received Teletext data. The register structure of the
MV1740 allows the microprocessor to quickly read the
Event and Page Receive registers, which hold the
information on the page being currrently received.

TIMING LOGIC

The internal timing of the MV1740 is based on a
single 27.75MHz crystal. To enable the MV1740 to be
used with microprocessor generated text, a composite
synchronisation pulse is generated on-chip if an
external one is not available .

MV1740

DRAM CONTROL LOGIC

The display memory uses two low cost DRAMs
which are controlled by the MV1740, including all the
necessary refresh cycles. Refresh occurs during the line
flyback period on all ten address lines. The two DRAMs
may be either: 64K x 1, 256K x 1, or 1M x 1 giving 14,
62, or 254 displayable pages in memory, (a display page
consists of packets 0 to 25). In addition there are two
pages of store for non-display packets. These two
pages will store two versions of packets 29 .and 30 and
any mix of packets 26, 27, or 28 up to a total maximum
of 23 packets per acquisition circuit. It is also possible
for the MV1740 to use two 4Mbyte DRAMs if the extra
address lines are externally controlled.

DISPLAY LOGIC

The MV1740 display is controlled via four write
registers. Any of the stored pages in DRAM may be
displayed. The features controlied include :

Which acquisition circuit is displayed,

Language displayed;

Control of display of the header;

Display of TEXT, PICTURE, or MIX;

Display of boxes of either text or picture;

Reveal of text hidden by "conceal” control codes;

Cursor control;

The display of rows 25 and 26;

Double height display of,

Top half of text,
Middle half of text,
Bottom half of text.

Rows 25 & 26 can be displayed under software
control. The contents of these rows will be optionally
written by packets X/24 and X/25 dependent on the
status of a register bit. A row zero write inhibit bit in a
register will prevent the transmitted data in the header
packet writing to memory, so that the microprocessor
may process packet 8/30 data and write its own header
line at the top of the screen.

THE CONFIGURATION CHAIN

The configuration chain is effectively a long shift
register running through all circuits which are to be
configured from the microprocessor. Several functions of
the MV1740 are controlied by the configuration chain.
The packet control block needs the MAC packet
addresses and indication of which subframe (or both) to
select MAC packets from. The configuration chain also
provides control words for descrambling.

The seven least significant bits of the frame count
(FCNT) and one bit indicating the update of the
descrambling after a change of service or power up are
placed in the configuration chain.
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ABSOLUTE MAXIMUM RATINGS

(Referenced to Vss)

DC Supply voltage Vpp

Input voltage

Storage temperature range
Ambient operating temperature

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)

03V to +7V
-0.3V to Vpp +0.3V
-65°C to +125°C
0°Cto +70°C

Tamp = 0°Cto +70°C. Vpp = +4.75V to +5.25V

) Value
Characteristic Units Conditions
Min. Max.

Low input voltage Vss 12 \

High input voltage 34 Vop \

Low output voltage 0.4 v loL = 10mA

High output voltage Vpp -0.4 Vv loH =-10mA

Clock 1 frequency 1 21 MHz

(ref.1) MAC packet family specifications EBU No. TECH 3258-E
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MV1812

TELETEXT DATA ACQUISITION

The MV 1812 is a high speed CMOS circuit capable
of decoding any World System 625 line teletext
transmissions.

The circuit operates on serial teletext data
provided by the Plessey SL9100 Data Slicer and
provides parallel words of data if the transmitted
data matches the selection criteria set in the
internal registers.

The circuit will be of particular use in teletext
systems where the transmitted data is not intended
for immediate display, where its high data
throughput rate will allow large volumes of data
to be received at the highest transmission rates
possible. The design of the MV 1812 will allow data
in paged format or other formats to be equally
well received.

FEATURES

Interfaces with standard 8-bit data bus
Nine internal registers giving complete
acquisition control

Data checking ensures minimal reception of
errors

Data purity counter for optimal electronic
tuning

Programmable Framing Code

All teletext packets received

16,777,216 unique teletext pages may be
specified

APPLICATIONS

World System Leve! 1to 5 teletext receivers
Aerial and TV tuning equipment

Hand held low power teletext receivers
Video programming of VCRs (VPX)
‘Specialist teletext receivers for cable TV systems

Advanced multi-media teletext service transceivers

Vss 0 Voo
READ Nce
XTI N A3
XTO 1YV
CLMACK 1 A1
TD8 N a0
™7 1) RESET
D6 1] oo
D5 ] D1
TD4 N 02
D3 D3
TD2 a D4
01 8] s
DO [l b6
OPVAL ] D7
TDATA 1] CLMEM
VALIN [1 SERMAG
EVENT [ WTIME
WLINE CHARCK
Vs B Voo
DP4O
Fig 1 Pin Connections (top view)
ABSOLUTE MAXIMUM RATINGS
Supply voltage -0.3Vto 7V

Input voltage (all pins)
Operating temperature range
Storage temperature range
Relative Humidity

Datacast and other 'Subscription User Group' service receivers
Teletext/Telesoftware receivers for personal computers

-0.3Vto VDD +0.3v

0°Cto +70°C
-40°Cto + 125°C
85%

87



MV1812

88

XT0 xT TDATA CHARCK  TDO0-8
oa Q16 -
4 Q3 2Q 4146
v
y 1
XT1AL OSC. & SHIFT REGIS » FRAMING CODE
H ISTER WRITE
cLock < b v LOGIC & 14 '
8 3-B1T COUNTER |4 REGISTERS
REGENERATOR |4 REGISTER
»> T
~ l W ) MULTIPLEXER
FREQUENCY
BYTE HAMMING
CHECKING  [— » == K 2
COUNTER LOGIC
LOGIC
£ ] »-N COMPARATOR |
17
VALN O——— 'y
HAMMING '
4D
' 4 ERROR Al
1,20 -
Vsg O——» COUNTER > READ 1]
REGISTERS ;‘5 EVENT
21,40
Vpp O——> |
1
19
F—>O wLINE
N WRITE 23
VALIDATION 5 WTIME
—O amaAck
LOGIC 25
——PO CMEM
35-38 33-26 2 39 34 Iu %15
A0-3 00-7 READ CE RESET SERMAG  OPVAL
Fig 2 MV1812 Block Diagram
MNOVIA/AE MOCC/ADINTIAALL
ULCVILE UEOURIFITIVUN

The MV1812 is a single chip teletext data
acquisition circuit capable of receiving all current
and proposed future teletext services. A block
diagram of the device is shown in fig.2.

The device is controlied via a standard 8-bit data
bus allowing a simple interface to most
microprocessors. Complete control of the
acquisition of data is provided via nine internal
registers. A data purity counter is included to show
the error rate of incoming data, which allows
systems with electronic tuning to tune for
optimum teletext reception and also has potential
for aerial tuning. Page selection is achieved by
specifying the magazine number, page number
and page sub-code of the desired teletext page.
The digits of each of these page selection codes
may individually be specified as “don't care” or,
alternatively, data acquisition may be disabled
completely. The framing code is also
programmable such that any 8-bit code may be
specified for byte synchronisation at the start of

each line. The default framing code for World
System teletext transmissions is 27 .

The MV 1812 receives a teletext data stream from
a data slicer such as the SL9100. An on chip
oscillator provides a clock against which the
frequency of the incoming data is compared. A
data clock is recovered and used to shift the
teletext data into an 8-bit shift register. The data is
checked for the framing code which is used to byte
synchronise the data and to initialise a character
clock. A byte counter counts the character clock for
subsequent enabling of data latches in the read
registers. After any Hamming Code checking and
correction, the data is latched into the appropriate
registers and compared with the internal
programmable registers, as set up by the
controlling microprocessor, to check for the desired
magazine page. Parallel 8-bit page data is output
from the device together with a parity check bit for
enabling or disabling writing of the data to
memory.



PIN DESCRIPTIONS

Vpp & Vss (pins 21 & 40, and 1 & 20 respectively).

The 5 volt *0.5v supply is applied on any
convenient pair of these pins. However, if large
bus loads are to be driven from either of the data
output buses, it is recommended that all four
supply pins are used.

TDATA (Teletext Data, pin 16).
Sliced teletext data from the SL9100 circuit is
input to the chip on this pin. (see fig. 3)

XTI & XTO (XTALin & XTAL out, pins 3 & 4).

This pair of pins is designed to drive a 27.75000
MHz fundamental or third overtone quartz crystal.
If a third overtone type is used, two external
components are required to ensure operation at
the correct frequency. Typical external
components are, a 33nf capacitor and a 1pH
inductor in series and in parallel with the crystal
(see fig.4). A nominal 1 MQ resistor is included on
chip between XTI and XTO to bias the input to its
correct operating region. The crystal should be
within +100 p.p.m. of the nominal frequency over
the operating temperature range.

VALIN (Valid Line, pin 17).

This input must be high during any TV line that
may contain teletext data. It must return low (for
at least the minimum period) prior to the next TV

Mv1812

line in order to reset the acquisition circuits ready
for the next clock run-in. The Sync Output from the
SL9100 may be used, though for maximum data
security, it should be gated off during the picture
transmission lines if full field teletext transmissions
are not being received.

RESET (pin 34).

The active low reset input. This input has a
nominal 150KQ resistor coupled to Vpp, and a
Schmitt input buffer, allowing a simple external
circuit consisting of a 1pF capacitor to ground, to
perform a power-on reset pulse of sufficient
duration to allow the crystal oscillator to stabilize.
When held low, this input resets all registers to
default settings, and initialises counters.

CE (Chip Enable, pin 39).

The active low chip enable input. When low, this
input enables a read or write operation of the
registers via the DO-D7 tri-state 1/O's and AO0-A3
address inputs.

READ (pin 2).

When READ is high with CE low, this input forces
the D0-D7 pins to an active state, outputting the
contents of the register addressed by the An
inputs. If READ is low when CE is low, the
addressed register is written with the data input on
the Dn pins.

Ly v VIDEO IN y \sv
SL9100 ° _| 068uF MV1812

! VHHU Vssms ”l: Vss Voo 2
2 svn st 5” /77‘77 —2{] eno [P
—H]rsrc mrc[P—— 3% a3 [P
—{w o [F— 399‘/% U {1 x10 a2 [P
—{in voi[ 2 27 75MHz | —{] amacx ar [P~
—&xn g1 [ —=2{1 108 o[22~

7 12 39pF 7 - ——HRaa

—‘E x12 wit —{} 107 RESET
—3{ ovF DAl ]:‘; —5[ 106 00 }33_ 1.0pF

{lvop  ax[F— —2{] 105 o1 [P~
10 04 D2 JA‘_.
L] o3 03 [~
—211 0, oa [~
-1 00 os [28—
—2{ 100 o6 [21—
—201 orval o7 [}~
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Fig 3 Interface to SL9100
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AO - A3 (Address Inputs, pins 35 - 38).

The register address inputs. There are nine 8-bit
registers to control the circuit as shown in Table 1.
All other register addresses are absent. If written
to, no action is taken, if read, FFyg is output.
Details of the register contents and actions are
described later.

TD8 - TDO (Teletext Data Outputs, pins 6 - 14).

These nine outputs transmit the checked
teletext data. Bits 7 to 0 are the data, bit 8 is a
“write enable"” bit for the word. It is controlled by
the setting of the 'PAR' (Parity check inhibit) bit in
the RECON register as shown below.

PAR TD8
0 1= PARITY CHECK CORRECT
0= PARITY CHECK FAILED
1 ALWAYS 1

CHARCK (Character Clock, pin 22).

This output signal is used to 'clock' the TDn
outputs. The TDn outputs are stable when this
output is high.

D7 - DO (Data Inputs/Outputs, pins 26 - 33).
The register data inputs/outputs. These pins are

high impedance inputs at all times except when CE
is low and READ is high, when they become
outputs.

EVENT. (pin 18).

An active low open drain output intended for
interrupting a microprocessor when an important
event has occurred. The 'EVENT' register bits
uniquely describe which type of event has
occurred.

WLINE (Write this Line, pin 19).

This output is set near the beginning of every
line to indicate to the external system whether the
data appearing on TD0O-TD8 is to be used or not.
The time at which it is set in any particular line may
vary depending on the packet number being
received, but it is unconditionally stable when the
OPVAL output goes high on each line.

WTIME (Write Time only, pin 23).

This output will only be set high during a line if
the packet being received is a header (pkt. #0)
and:-

i)  the magazine number compares with that
setin register bits MG2,1 &0, or,

ii)  the SERMAG input is high.

The data contained on such lines can be used for
updating a real time clock display. As with WLINE,
this output is not valid until OPVAL goes high.

ADDRESS HEX REGISTER NAME REGISTER CONTENTS
A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 O 0 EVENT NPR C10 C8 C4 VHR NDP2 NDP1 NDPO
00 0 1 1 CBITS Cila C13 Cc12 C11 9 ¢C7 ¢ G5
01 0 o0 4 SELCON ACQ MC PBC PAC SDC SCC SBC SAC
0 1 0 1 5 PGREQ1 SC3 SC2 SC1 SCO SA3 SA2 SA1 SA0
01 1 0 6 PGREQ2 MG2 MG1 MGO SD1 SDO SB2 SB1 SBO
0o 1 1 1 7 PGREQ3 PB3 PB2 PB1 PBO PA3 PA2 PA1 PAO
1 0 0 O 8 RECON CA  WI0 WI24 WI25 PAR MV MPX RLH
1.0 1 1 B HAMMC H7 H6 HS H4 H3 H2 H1 HO
1T 1 1 1 F FCODE F7 F6 FS F4 F3 F2 F1 FO

Table 1 Register Contents



SERMAG (Serial Magazine Reception, pin 24).

An input that controls the writing of header
packets in conjunction with the above two
outputs. The C11 control bit, as read from the
CBITS register, defines whether or not serial
magazine transmission is being used. The table
below shows which headers are flagged by the
WTIME and WLINE outputs for all combinations of
the SERMAG input and the RLH (roll headers) bit in
the RECON register. Note that the RLH bit enables
WTIME and WLINE to only flag headers in which
the C9 bit is not set.

INPUTS OUTPUTS
SERMAG RLH.C9 WTIME WLINE
0 0 MH PH
0 1 MH MH
1 0 AH PH
1 1 AH AH

KEY:
PH - Headers for the requested page only
MH - Headers for requested magazine only
AH - All headers

OPVAL (Output Valid, pin 15).

WLINE & WTIME outputs are always valid when
this output goes high. At the start of every line this
output is reset low by the VALIN input and will go
high as the fifteenth byte of data is being received
by the circuit, unless a byte with an uncorrectable
Hamming error is received, in which case it will stay
low to the end of the line.

CLMEM (Clear Memory, pin 25).

Clear memory output. This output goes high if
the first header received for a requested page has
the C4 bit set. Subsequent headers for the same
page do not affect this output.

CLMACK (Clear Memory Acknowledge, pin 5).

Clear memory acknowledge input. To reset the
CLMEM output to the normally low state, this
input must go high momentarily. A full chip reset
will also clear CLMEM.

REGISTER DESCRIPTIONS
EVENT Register (Address 0)

REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 D1 DO

NPR C10. C8 C4 VHR NDP2 NDP1 NDPQ

CONDITION ON RESET

0 ud ud ud 0 0 0 0

ud = undefined

This register is read only, if written to, no action
is taken. The register can be read at any time by
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the controlling microprocessor, but if an interrupt
condition has been set, the condition will be
cleared by the reading of this register and the
EVENT output will return to a high impedance
state.

There are eight possible events which set the
EVENT output low. They are:-

i)  a valid header (pkt. #0) has been received
for the requested page,

ii) - the complete requested page has been
received, or

iii) one of six different non-display packets has
been received.

The VHR bit, read via D3, indicates the “Valid
Header Received” condition and the NPR bit, read
via D7, indicates the “"New Page Received"
condition. These two bits are cleared by reading
this register, as are NDP0O-2, but bits C4, C8 & C10
remain as set by the last event to change them.

The three NDP bits in D2, D1 & DO, indicate
which of the six "Non-Display Packets” has most
recently been received. These bits are the three
least significant bits of the packet number (or row
address) as received in bytes four and five. They
uniquely describe the packet number as in the
table below:-

Received NDP Bits
Packet No. 2 1 0
26 0 1 0
27 0 1 1
28 1 0 0
29 1 0 1
30 1 1 0
31 1 1 1

The other three bits in positions D4, D5 & D6 are
the control bits C4, C8 & C10 respectively from the
most recently received header (pkt. #0). Their
respective functions are Erase Page, Update Page
and Inhibit Display. These three bits cannot set the
EVENT output. '

Header packets passing through the MV 1812 for
the purpose of updating displays etc.(eg WTIME),
have no effect on the bits in this register.

CBITS (Control Bits) Register (Address 1)

REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 D1 DO
c6 G5

cila 13 c12 C11 9 7

CONDITION ON RESET

ud ud ud ud ud ud ud ud

ud = undefined
This register is also read only. Its contents are as
shown in the table above. They are the remaining
control bits from the most recently received header
(pkt. #0) which matched the acquisition
requirements in the PGREQ registers.
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The bit functions are:-

cs - Newsflash

Cc6 - Subtitle

c7 - Suppress header

c9 - Out of sequence page
c1 - Serial magazines

C12,C13 & C14 - Language control bits

SELCON (Select Acquisition Control) Register
(Address 4)

REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 D1 DO

ACQ MC PBC PAC SDC SCC SBC SAC

CONDITION ON RESET

1 1 1 1 0 0 0 0

The SELCON register has full read and write
capability. Its control bits govern which digits of
the incoming headers (pkts. #0) are compared
with the register contents for page acceptance.
The read data is normally identical to that most
recently written to this register (see note under
PGREQ registers). The individual bits have the
following functions:-

ACQ -Acquisition on. When set high, Teletext
acquisition is enabled. When low, acquisition is
disabled. It is recommended that acquisition is
disabled when changing channel, to minimise the
possibility of data errors and to reset the internal
"Page Being Received" flag to avoid a lock-up
situation, where a page has started being received,
then no suitable terminating header is received,
due to a channel change.

MC -Magazine Compare. When set, this bit
allows comparison of the received magazine bits
with the register bits. Not set impliesdon't care.

PBC, PAC -Page Number Digits Compare. When
set, these bits allow comparison of the respective
received page number bits with the register bits
(PA = least significant digit).

SDC, SCC, SBC, SAC -Page Sub-code Digits
Compare. When set, these bits allow comparison
of the respective received sub-code bits with the
register bits (SA = least significant digit).

PGREQ1, 2 & 3 (Page Request) Registers (Addresses
5,6 &7) (see Table 2)

These registers define the magazine, page
number and sub-code (formerly time-code) which
the MV 1812 compares with the incoming headers
(pkts. #0) to establish if the following page related
packets (pkt. nos. 1-28) are to be received or not.
The default setting after reset is magazine 1, page
00, sub-code 0000, though the sub-code digits are
ignored by the default state of the SELCON
register.

The bit functions are:

MGn-Magazine select bits

PBn, PAN -Page no. select bits

SDn, SCn, SBn, SAn  -Sub-code select bits

The read sections of these registers are
completely separate to the write sections. Initially
they are undefined, but after reception of the first
valid header, they contain the magazine no., page
no. and sub-code of the page being received,
irrespective of any "don't care” settings in the
SELCON register. This feature allows the
microprocessor to read the page number as soon as
the "Valid Header Received" interrupt has
occurred, so that it may decide in advance of
receiving the data, where the data is to be stored.
This is particularly useful in the case of rolling
pages (multi-page sequences with the same page
no.), as each received page can (if sub-coded) be
stored in separate areas of memory and updated as
required.

NOTE: The PGREQ registers are double buffered by the
internal “Page Being Received” signal. This prevents data from
different pages being accepted erroneously as the original
page. If a new page number is written to the PGREQ registers
during reception of a page, the new data is held internally until
the current page has been completed (defined by the reception
of another header which does not compare with the current
SELCON/PGREQ settings). The new page number is then
transferred to the comparison registers

The SELCON register is also double buffered, but by the
VALIN signal, such that any data written to the SELCON register
while VALIN is high, is not transferred to the active part of the
register until VALIN returns low. ' If the SELCON register is set
such that all digits except the magazine number are “don't
care”, all headers for the specified magazine will compare and
the “Page Being Received” signal may be permanently on. In
this case, writing a new value to PGREQ?2 to select a different
magazine will not take effect unless the ACQ bit in SELCON is set
low temporarily, to reset the “Page Being Received” signal

ADDR REGISTER NAME REGISTER CONTENTS
D7 D6 DS D4 D3 D2 D1 DO
5 PGREQ1 SC3 SC2 SC1 - SCO SA3 SA2 SA1 SAO
6 PGREQ2 MG2 MG1 MGO SD1 SDO SB2 SB1 SBO
7 PGREQ3 PB3 PB2 PB1 PBO PA3 PA2 PA1 PAO
CONDITION ON RESET
5 PGREQ1 0 0 0 0 0 0 0 0
6 PGREQ2 0 0 1 0 0 0 0 0
7 PGREQ3 0 0 0 0 0 0 0 0

Table 2 Page Request Register Contents



RECON (Receive Control) Register (Address 8)

REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 DI DO

CA  WI0 WI24 WI25 PAR MV MPX RLH

CONDITION ON RESET

0 0 0 0 0 0 0 0

This register controls various aspects of the
reception of teletext information within the
MV1812. With the exception of the MPX bit (read
via D1), the written and read information are
identical. The bit functions are:-

CA  -This bitis for future requirements.

WIO -Write Inhibit packet #0. Setting this bit
inhibits the appearance of WLINE and WTIME if
they would otherwise have been set high by a
received header (packet #0). It does not inhibit
writing of any internal registers by such headers or
reception of data related to any such headers.

WI24 & WI25 -Write Inhibit of packets #24 and
#25. These bits inhibit the setting of WLINE during
reception of either packets #24 or #25 during
reception of page related data

PAR -Parity check disable when set. See also
the description of TD8 (pin 6) output.
MV -Majority Voting enable bit. When set

high, this bit enables any seven of the eight bits of
the framing code word to be matched for word
synchronization, otherwise all eight have to match
exactly. Synchronization will always be correct
with seven bit matching of the default framing
code (274¢), since during the clock run in, the best
match will be of five bits. Majority voting
therefore allows synchronization in the presence
of errors that might otherwise cause the line to be
rejected.

MPX -Non-multiplexed data bit. This bit has no
effect when written to. When read, this is the first
message bit (L.S.B.) of byte six of the most recently
received packet 8/30, or Broadcast Service Data
packet. This indicates whether the teletext
transmissions are full field (MPX =1) or field-
blanking interval only (MPX = 0).

RLH -Roll Headers bit. When set, this bit allows
all sequentially numbered headers to be written to
store in conjunction with the WLINE output.
Normally, only headers (packets #0) pertaining to
the requested page would be signalled by WLINE,
but when RLH is high and SERMAG (pin 24) is low,
all headers of the selected magazine (MG2,1 & 0)
are signalled. When SERMAG is also high, all
magazines headers are signalled. Any header
though, with the C9 (out of sequence) bit set, will
not be signalled with WLINE. The register contents
will not be affected by such headers, and interrupts
will not be generated by them.

HAMMC (Hamming Error Counter) Register
(Address B1g)
This register shows the number of errors in the
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REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 D1 DO

H7 H6 HS H4  H3 H2 H1 HO

CONDITION ON RESET
0 0 0 0 0 0 0 0

—

Hamming encoded words checked by the MV1812.
Any recognisable Hamming error*, correctable or
not, causes the count to be incremented by one.
The counter overflows at 255 (FFy¢) and restarts.
The Hamming encoded words checked (and
internally corrected) by the MV1812 are:-

Packet no. Byte nos. checked
0 4-13inc.
1-25 485
26 - 31 4586

The counter is reset to zero by a hardware reset
(pin 34) or by writing zero to it. Writing any other
number has no effect.

This counter is primarily intended to allow an
electronic system to tune for optimum teletext
reception. It should be noted that intervals
between broadcasts of particular teletext page
numbers may be erratic, giving erratic short term
count rates for a given average level of errors. This
can be overcome either by enabling reception of all
pages by setting all SELCON register bits (except
ACQ) low to receive all pages, or to disable page
based data reception, as described in the SELCON
register description. The former technique is
probably preferable as it will give a far higher
count rate for any given level of errors, allowing
more rapid tuning. The latter would only give the
error rates of packets such as 8/30 which may not
be broadcast by all authorities.

* 3,5,7 & 8 bit errors in Hamming encoded words
are not recognisable.

FCODE (Framing Code) Register (Address Fig)

REGISTER CONTENTS

D7 D6 D5 D4 D3 D2 D1 DO

F7 F6 FS F4 F3 F2 F1 FO

CONDITION ON RESET

0 0 1 0 0 1 1 1

This register establishes the byte used for
comparison with the incoming data for the
purpose of establishing byte synchronization. For
normal World System Teletext this will be 2746, so
this is the default. However any other byte may be
used. The read data is identical to that written.
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APPLICATION NOTES

The following notes assume that the MV1812 is
to operate in a system which conforms to the
principles of teletext transmissions as described in
the "World System Teletext Specification™.

‘DATA INPUT

Prior to any data being presented to the
MV 1812, the RESET and VALIN inputs must be held
low for at least the minimum period, and
preferably for about 250ms from power up, if a
crystal is used as the clock source, to avoid
erroneous clocking as the crystal starts oscillating.

After VALIN is released (goes high), the clock
regeneration section (see fig 2) searches for the
first negative going edge of the incoming data
stream on TDATA and synchronises to this. The
frequency of the clock run-in is compared with the
bit clock derived from the 27.75MHz clock. If the
clock run-in is not within + 16/-10% of the correct
frequency, the acquisition circuits are locked to
prevent any further action until VALIN returns low.

If the frequency check is good, the fifth negative
going edge of the clock run-in is used to
resynchronise the bit clock, which is then used to
clock the incoming data into the main shift
register. The contents of this shift register are
compared after each shift with the programmed
framing code. If an exact match of all eight bits
occurs (or seven bits, see RECON register
description), a three bit (divide-by-eight) counter is
started, to generate a byte synchronised clock. - If
no match is found in the first 24 received bits, the
acquisition circuits are locked until VALIN returns
low

As the subsequent bytes (nos. 4, 5, etc.) are
received, they are latched and presented on
outputs TDO to TD7 (with parity check output on
TD8) with the byte synchronised clock, CHARCK.
On all received teletext lines, bytes four and five

are checked for correct Hamming protection. |If
possible and necessary, the four message bits are
corrected internally, prior to being latched into the
appropriate registers. Bytes four and five contain
the magazine number (3 bits) and the packet
number (5 bits). If the packet number is in the
range 26-31, byte six is also checked for good
Hamming protection. If the packet number is zero,
a page header, bytes six to thirteen are checked by
the Hamming circuits. If any of the Hamming
checked bytes fails and cannot be corrected, the
acquisition circuits are locked until VALIN returns
low. The data output on pins TDO to TD7 is as
received, without any Hamming correction,
therefore the user must also do the Hamming
correction on these and any subsequent bytes so
protected, prior to using the data.

DATA OUTPUT

In the event of an uncorrectable Hamming
failure, itis likely that some data may already have
been latched into external circuits by CHARCK. To
avoid the possibility of this data being used
erroneously, it is suggested that the output data is
buffered before being transferred to system
memory. One method of achieving this is to use
the MV 1830 as shown in fig.5. The MV1830 is a
high speed CMOS teletext data buffer organised as
64 by 9 bit words. The first device stores data from
one TV line until OPVAL goes high. If WLINE is
high, data is gated into the next data buffer in
sequence until VALIN goes low at the end of the
line. If WLINE is not high when OPVAL goes high,
or if OPVAL does not go high, any data in the first
MV 1830 will be reset by VALIN at the end of that
line. Once the teletext data has been transferred
to the second data buffer, the host processor may
read the data during the remainder of the current
line and part of the subsequent line, bearing in
mind that a further 42 bytes of data may be
transferred when OPVAL goes high during the

MV1830 MV1830 MV1830
00 24100 oqo |4 {100 ooo [ 21100 oqo 49
D1 5110 oq1 2 £ o oq1 2 1101 oar |2 €
D2 102 oz 2 2102 a2 2 102 L e :J)
D3 &4 103 o3 (2 & 103 oa3 |2 &4 103 B
D4 91104 bga |22 9 1pa [TVl EU—] oo 229 R
DS 101105 Qs 2 12 105 pos 805 e s
106 LN P oas |2 1 vos o6 I 106 oos [ep L
D7 124 107 a7 L 24107 oa7 2 21107 oa7 1 N
D8 3] 108 oqs & 3108 ogs & 31 108 oos HEp
CHARCK o o Ha cof*® Ha cofq s
—3r or 22— H ik ORDCIR orfEp T
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R
S

Fig 5 Data Buffering Using MV1830
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Channel 0 1 2 3 4 5 6 7 8 9 10 | 11 12|13 |14 | 15
Magazine 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7

Packet 30 {30 (30 (303030303031 |31 31|31 31]31]31]31
Received? Y N N N N N N N Y Y Y Y Y Y Y Y

Table 3 Independent Data Service Packets
NOTE:
Received? indicates whether or not reception of packets belonging to a particular channel is indicated by WLINE. Channels marked
“N' are received and passed through the MV1812, but do not set WLINE or generate an EVENT. At the present time, only channels 0,
8,9, 10 & 11 have defined purposes within the World System Teletext Specification.

next TV line. If a total of four MV 1830s are added packets are signalled by the MV 1812 using WLINE,
in cascade after the first device, the data from up assuming that the selection criteria within registers
to six TV lines may be stored during the vertical SELCON and PGREQ1, 2 & 3 have been fulfilled for
blanking interval, allowing a slow system to read the page header in question.
the data during the rest of the TV frame period. Packet numbers 29, 30 & 31 have no relation to
An alternative arrangement is to use DMA to any particular page and may be transmitted at any
transfer the data directly from the MV1830 into time. The MV1812 will signal with WLINE the
system memory. One possible DMA interface is reception of X/29, 0/30 and X/31, where “X' is the
shown in Fig. 6. Teletext data is stored in the magazine number defined in PGREQ2 and SELCON.
MV 1830 until the end of the current line. If WLINE Packets X/29 are defined as “magazine related’,
and OPVAL are not both high when VALIN goes containing information relating to all pages within
low, the data buffer is reset. If WLINE and OPVAL that magazine.
are both high, however, a DMA request is Packets #30 and #31 are referred to as an
generated. The DMA controller should be ‘Independent Data Service' facility within the
programmed to transfer 42 bytes of data only, teletext transmission service. Instead of referring
after which the DMA request must be reset before to packets and magazines, bytes four and five are
VALIN goes low again after the next TV line. re-labelled as:-
Byte 4 -parallel data channel number
ACQUISITION CONTROL Byte 5 -all data bits =1 indicating Independent
Teletext packets related to a particular page are Data Service packet
those that follow a given page header (pkt. #0) if The four bits of byte four thus define one of 16
they are of the same magazine, and if their packet parallel data channels, which correspond to
numbers are in the range 1-28 inclusive. Such magazines/packets as shown in Table 3.
MV1i830
TDO > 100 oqo [
D1 £4 101 o1 2
TD2 L 102 DQ2 22
D3 103 003 DATA
TD4 24 104 oqa 4 BUS
TS 101 105 ogs 2
D6 1 106 oge 2
TD7 24109 0Q/ Y
D8 —31 108 oqs [
CHARCK Ha o DMARD
3 IR 0RP£1
2/ MR o€ 12
| P
WLINE S RESET
OPVAL ° o DMAWR
ob— 47aH
VALIN —{>c In R TREVIWR
L1 ° DMARQ
¢ g ¥7aHCa
R
I TR

Fig 6 Data Buffering for DMA Interface o5
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Cto 70°C, Vpp = +5V 0.5V

Characteristic Pin - Value Units Conditions
Min Typ Max
All Inputs (except XT1)
Input low current (source) -10 -33 -100 HA All inputs have 150KQ puli-
Input high current (sink) 1 pA up resistor to Vpp
XTlinput 3
Input low current (source) -10 pA
Input high current (sink) +10 RA
All Inputs (except RESET,
VALIN & TDATA)
- Input low voltage -0.3 1.5
Input high voltage 35 5.3 Vitpax = VoD + 0.3V
VALIN & TDATA 17,16 )
Input low voltage -0.3 0.8 \Y
Input high voltage 20 53 Vv ViHyax = VoD + 0.3V
RESET input (Schmitt input) 34
Input low voltage -0.3 1.0 Vv
Input high voltage 2.0 5.3 Vv Vityax = VoD + 0.3V
Threshold voltage (rising) 1.85 \Y Vpp =5V
(falling) 1.05 Vv Vpp =5V
All outputs (except CHARCK,
XTO & EVENT)
Output low (sink) 13.8 26 mA | Vo =0.4V
Output high (source) -21.7 -46 mA | Vou =2.4V
CHARCK, XTO & EVENT 4,18,22
Output low (sink) 6.9 13 mA |V =04V
CHARCK,& XTO 4,22
Output high (source) -10.8 -23 mA  |Von =2.4V
Supply Current 21,40 10 pA Fin (XT1) = OHz
10 mA | Fiy (XTI) = 27.75MHz
Max Input Frequency, FiNpax 3 27.75 MHz
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DYNAMIC CHARACTERISTICS (see Fig 7)
Test conditions (unless otherwise stated)
Tamb = 0°Cto 70°C, Vpp = +5V 0.5V

e Value . "
Characteristic Sym - Units Conditions
Min Typ Max

Reset low time TrL 75 nS
Address to data valid Tapv 70 nS
Read enable to data valid Tepv 80 nS Note 1
Read disable to data bus
free Tor 30 nS Note 1
Data setup before address
change or write disable Toas 30 nS Note 2
Data hold after address
change or write disable ToAH 30 nS Note 2
VALIN low time Tul 75 ns
VALIN high to first negative
TDATA clock edge Tvc 50 ns
Clock runin TRy 10 bits | Note3

TCRuax 16 bits Note 3
Data setup before CHARCK Tos 100 nsS
Data hold after CHARCK ToH 400 nsS
CHARCK high time Tcu 4 4 4 bits | Note3
CHARCK low time TcL 4 4 4 bits | Note3
Write outputs setup time
before OPVAL high Tws 1.08 uS Outputs WLINE & WTIME
OPVAL low after VALIN low TorL 80 nS
OPVAL high after first
CHARCK positive edge TorH 87 87 87 bits | Note3
EVENT low after VALIN low Ten 40 nS Note 4

EVENT low after first
CHARCK positive edge Tep 80 80 80 bits | Note5

Note 1 -Read enable/disable is from the leading/trailing edge of the logical AND of READ high and CE low
Note 2 -Write enable/disable is from the leading/trailing edge of the logical AND of READ low and CE low
Note 3 -One bit period =4 x XTI period

Note 4 -All events other than NPR or VHR

Note 5 -Events due to NPR or VHR bits being set
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MV1815

SINGLE CHIP TELETEXT DECODER FOR 625 LINE OPERATION

The MV1815 is an advanced CMOS single chip
Teletext decoder for 625 line World Standard
Teletext Systems. The MV1815 has an on board ano 01 7 wfl v
data slicer circuit, dual page acquisition circuits, and xto 02 el %i
direct memory addressing, whjch allow a low cost < O wll  12c spa
Teletext decoder to be built with a minimum h i
number of additional components. XCK e 7p 1ECscL
A7 [ s 36] A1
as O s A2
FEATURES as 0 woa
A3 E 8 33 RAS
B On-Chip data slicing. as O ;za WR
B up to 254 display pages, using two low cost p1 [ nll  Ccas
200ns DRAMs. oo [ wP  TEST
B Low external component count. a8 [ »[ a9
B 12C Bus for low cost interfacing . ReSET [ sl cso
B Multi-language capability for fourteen syncvo [ 20 youteut
European languages . patavo [ s %[l  BLUE OUTPUT
B Pinout to suit single sided PCB layout. ext/iINT [ 16 s[]  GREEN OUTPUT
B Non-display packets stored for linked page BLC E 17 [l Rep ouTPuT
operation, video programming, and other wic [ sl BLANK OUTPUT
advanced uses. vipeo IN [ 1 2l TcR
B High resolution characters 16 by 10 dot matrix ano [ 20 af] Vob
B Advanced CMOS technology gives low power
dissipation and high reliability. DP40
Figure 1. Pin Connections (top view)
27.75MHz SYNC /O
XCK INRESET I_[:::':l _ DATAVO  EXT/NT VIDEO IN
Fem—— - O— - e--——)—(T—O— L B - e O ————— -
T i IS
! 4 '
! TIMING AND DATA : DATA > TR
' CONTROL LOGIC ACQUISITION SLICING <% BLC
: CIRCUITS | CIRCUIT ——w? WLC
L e § E :
| AND DATA AND ADDRESS '
! CONTROL BUS - N 1c [ scL
, Bus [ ] ——_\r”‘/, BUS [ spA
' R INTERFACE b EWN
| ]
! < < ; !
i DISPLAY DRAM '
: LOGIC CONTROL !
' LOGIC :
' ]
i 1

Y CSO BLN RED GRN BLU

D1D0WRRAS CASA9-AD

S5 00 20 5 20 A £ 3 5 5 20 S j

Figure 2. MV'1815 Block diagram
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Section Specification

Data Acquisition Logic
625 Lines 50 Fields / second.

Teletext datarate 6.9375 Mbits/sec *25ppm.

Data line content 360 bits as 45 bytes of 8 bits each.

TV lines used VBI Lines 6 to 22 and 319 t0335.

TV lines used full field Lines6to310and 319 to 622.
(display is interrupted during data acquistion).

Packets accepted X/0 to X/25, X/26, X/27,X/28, X/29, 8/30 (formats 1 & 2),
X/31.

Page numbers 00 to FF

Pages subcodes 0000 to 3F7F

Display Lagic

Characters per row 40, occupying 46.126ps of the 52ps display time

Teletext rows displayed 110 24 and 25 and 26 software switchable

TV lines used Rows Start Finish

24 48 288

26 38 298

Character definition 16 x 10 dot matrix

Character Sets English, German, Swedish, Italian,Belgian,Spanish,
Czechoslovakian, Polish, Rumanian, Hungarian,
Serbo Croat, Danish and American

Spacing control characters Standard Level One Range

Data boxing into picture Page Number - Row 1 characters 1to 8

Page Header - Row 1 characters 9 to 32

Clock Time - Row 1 characters 33 to 40

Rows 25 and 26

Displayable page stores 14 10 254 each of 1K bytes, depending on the size of the
DRAM being used
Display options Picture, Text

Mix of text foreground and picture background
Three part magnify - display rows 1 to 12
rows7to 18
rows 13to 24
Boxing of Newsflash and Subtitles into picture
Boxing of picture into text.

Dynamic RAM Control Logic
Device Type 2off IMx 1 or,

2 off 256K x 1 or,

2 of 64K x 1 with page or nibble mode operation.

Maximum access time (trac) 200ns.

Refresh period for complete memory | 2.048ms.

Refresh occurs during the line flyback period. Contents of

any memory location may be accessed by the

microprocessor via the 12C Bus interface.

1°C Bus Interface Standard implementation of a siave transmitter / receiver.
Control of the MV 1815 is via 31 on - chip registers.

Table 1 MV1815 System Specification
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Device Description

The MV1815 is a single chip teletext decoder
using an on chip data slicing circuit capable of
receiving Teletext services broadcast to the WST
Level 1+ standard, for display on 625 line TV
receivers.

The device is controlled using a low cost 12C
interface allowing easy interface to
microprocessors. The register structure of the
MV 1815 allows the microprocessor to quickly read
the Event and Page Receive registers, which hold
information on the page being currently received.
The chip requires only a single 27.75MHz crystal
for all system clocks, this clock is internally divided
by two to generate an external clock capable of
driving the host microprocessor at 13.875MHz.

The MV1815 has dual acquisition circuits to
ensure that the viewed page can always be kept
live while the second acquisition circuit stores
linked or other pages. It is possible for many linked
page numbers to be transmitted in extra packet
27's. Asthe MV 1815 has the capacity to store up to
254 different pages, it can store a complete
magazine of linked pages.

The display memory uses two very low cost
DRAMs. The DRAM:s are controlled by the MV1815,
including all the necessary refresh cycles. Refresh

MV1815

occurs during the flyback period on all ten address
lines.  The two DRAMs may be either: 64K x 1,
256K x 1, or 1M x 1 giving 14, 62, or 254 displayable
pages in memory, plus two pages of store for non-
display packets. These two pages will store two
versions of packet 30 and two versions of packet 29
leaving the rest of the two pages to store any mix
of packets 26, 27, or 28 up to a total maximum of
23 per acquistion circuit. It will be possible for the
MV1815 to use two 4Mbyte DRAMs if the extra
address lines are externally controlled.

Rows 25 & 26 can be displayed under software
control. The contents of these lines will be
optionally written by packets X/24 and X/25
dependent on the status of a register bit. A row
zero write inhibit bit in a register will prevent the
transmitted data in the header packet writing to
memory, so that the microprocessor may process
packet 8/30 data and write its own header line at
the top of the screen. The displayed page can be
enlarged into three overlapping half pages for
ease of reading.

The on board character ROM holds 192
different characters with a resolution of 16 x 10
dots . This allows selective interlacing with high
resolution characters, and a seven language
capability.

TO CONTROL +5V 13 875 MHz CLOCK
MICROPROCESSOR
40(21 AT
32 2
XCK — B>
< 39| — WR 1 15 12
29 15 - NR
37 st A9 — A9  WR 12| A9 WR
, < ) o A8 :3 A8 13| A8
39pF 2 a7 2 A7 12] A7
X XTO 9 12
= 27.7500 A8 6 1 he il
390F MI:|z 3 AS 7 10 AS 10] A5
) P premt A4 A4 8 | A4
'_Icz I"I——“’—— 8 8
77777 A3 35 7 A3 7]
a2 2T {ar 5 | A2
VIDEO IN __“_%_,_ﬁ. VIDEO Al ;6 : A1 5 | Al
S o] il
+ CAS CAS 3 | CAS
10K 22 — 133 3 |
1w RAS RAS | RAS
r 18| BLC 1 : o : 2
ca WLC DO "_l__l ‘Il 17|
vonf | cs 28 ol 0 o v 17
~&—] cso >
,;7—7 /;;“W <] ReD — |13 Two DRAMS shown
< GRN RES 1.00pF
D c6 as 1x1M
: 23 | BLUE but can be either
NEL BLN % 1x256K or 1x64K
Y MV1815 DRAMS
% 1[ 20|30
DISPLAY INTERFACE 77

Figure 3. MV1815 applications circuit
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APPLICATION NOTES

The following notes assume that the MV 1815 is
to operate in a system which conforms to the
principles of the teletext transmissions as described
in the “World System Teletext Specifications”.

The design of the MV1815 enables it to be
incorporated in a system, using a minimum of
external components, figure 3 shows a typical
application circuit. It can be seen from this circuit
that to produce a complete multi-page teletext
system requires only three ICs and eight discrete
components.

The video signal required is typically 1V (peak
to peak) coupled by a 10nF capacitor in series.

The pin-out on the MV 1815 has been specially
designed to allow the circuit to be constructed
easily on a single sided PCB when using either 64K
x 1 or 256K x 1 DRAMs. It is required that two
DRAMS are always included in the circuit rather
than a single large DRAM, as the MV 1815 expects
to access a two deep memory field.

The reset input must be held low for about
250ms from power up to avoid erroneous clocking.
A 1pF capacitor is all that is required.

If the on-chip data slicer is not required, by
holding EXT/INT high, an external data stream and
sync pulses may be input to the MV1815 on pins
SYNC and DATA.

Pin Descriptions

Vdd and Vss (pins 21 & 40 and 1 & 20 respectively).
The 5%0.5 volt supply is applied to any

convenient pair of these pins. It is however

recommended that all four supply pins are used.

Video input (pin 19).

The video input is connected to this pin
coupled via a 10nF capacitor. A video signal
between 0.5V and 2.5V peak to peak is required.

BLC (pin 17).
Black level capacitor. A 10nF capacitor
connected to ground is required.

WLC (pin 18).
White level capacitor. A 10nF capacitor
connected to ground is required.

TCR(pin22)
Time constant resistor. A 10K resistor is
required to Vpp.

DATA 1/0 and SYNC I/0 (pins 15 and 14
respectively).

The two outputs from the internal data slicer
are fed via two tri-state buffers to the inputs of the
data acquisition logic circuits. These two pins can
be used to inject an external data and sync pulse
train into the data acquisition circuits or to use the
output of the internal data-slicer, depending on
the state of EXT/INT.
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EXTANT (pin 16).

When this pin is held low the data acquisition
circuits use the data and sync pulse trains from the
internal data slicer. When high it permits external
data and sync signals to be fed directly into the
data acquisition circuits.

XTT & XTO (pins 3 and 4).

This pair of pins are designed to drive a
27.75000 MHz fundamental or third overtone
quartz crystal. If a third overtone type is used, two
external components are required to ensure
operation at the correct frequency. Typical external
components are, a 33nF capacitor and a 1pH.
inductor in series and in parallel with the crystal. A
1MQ resistor is included on chip between XTI and
XTO to bias the input to its correct operating
region. The crystal should be within + 100 p.p.m.
of the nominal frequency over the operating
temperature range.

XCK (pin 4).

This pin is a clock output running at 13.875
MHz. It can be used as a stable clock for other
components.

AQ-A9(pins 34, 36, 35, 8, 7, 6, 9, 5, 12, 29
respectively).
DRAM address lines.

DO (pin 11).
DRAM data line to bank 0

D1 (pin 10).
DRAM data line to bank 1

CAS (pin31).
DRAM column address strobe

RAS (pin 33).
DRAM row address strobe

WR(pin 32).
DRAM read/not write signal

TEST(pin 30).
This pin is used for internal testing and should be
held low for the normal operation of the chip.

EVENT (pin 39).

An active low open drain output intended to
interrupt a microprocessor when an important
event occurs on either data acquisition circuit. The
EVENT/A /B register bits uniquely describe which
type of event has occured.

CSO OQUT, BLUE, GREEN RED, BLANK (pins 28,
26,25,24,23).

These pins are high power RGB outputs
allowing direct connection to display circuits
without further buffering.



Y (pin 27).
This pin is a logical OR of the R.G.B. ouputs

SCL & SDA (pins 37 & 38 respectively)
Standard connection to 12C bus. The MV1815
can work at frequencies to a maximum of 1 MHz.

RESET (pin 13).

The active low reset input. This input has a nominal
150 KQ resistor coupled to Vpp and a schmitt input
buffer, allowing a simple external circuit consisting
of a 1uF capacitor to ground to perform a power -
on reset pulse of sufficient duration to allow the
crystal oscillator to stabilize. When held low this
input resets all registers to default setting and
initalises counters.

MV1815 REGISTER ACCESSING VIA 12C

The MV 1815 has twelve read registers and
nineteen write registers. The 12C - bus slave address
is “001001W/R".

When the MV 1815 is addressed on the 12C bus
as a slave transmitter, i.e. the eighth data bit is
high, it will acknowledge the address byte, then
transmit the contents of register address #0 to #10
in numerical order, if the master receiver continues
to issue clock and acknowledge pulses. After
transmitting register 10 contents, the register
address will be set to #17, the RAM data register.
The contents of RAM will be transmitted from the
starting address set in the memory address
registers. Each further transmitted byte increments
the memory address by one, rather than the
register address.

When addressed as a slave receiver, i.e. the
eighth data bit is low, the MV1815 will
acknowledge the address byte. The first data byte
received by the MV1815 sets the register address
counter. This defines the address of the register
that will be written to by the following byte.
Subsequent transmitted bytes will increment the
register address by one each time, and the data will
thus be written to all numerically higher registers,
until the address reaches #17, the RAM data
register. All subsequent received bytes will
increment the memory address by one and be
written to RAM. Whenever a stop condition occurs
while the MV 1815 is addressed as either a receiver
or transmitter, the register address counter will be
reset to zero.

MV1815

READ REGISTERS

EVENT A/B - Event Registers (register numbers 0 &
1).

These are interrupt registers, designed to
quickly notify the controlling microprocessor about
the major acquisition events, so that the
microprocessor is relieved of the task of polling
memory for information regarding the reception
of data. The EVENT output is set low when any one
of six major events occurs in either of the
acquisition circuits. Multiple events will set
multiple bits in the registers, which will be cleared
when the appropriate registers have been read, as
will the EVENT output.

The events that are notified using this register
are:- New page received, Valid header received,
receipt of non-display packets and control bits C8
and C10, though these bits do not set the EVENT
output.

CBITS A/B - Control Bit Registers (register numbers
28&6).

These registers display the remaining eight
control bits, C5, C6, C7, C9, C11, C12, C13 and C14
received in the last valid header for each
acquisition circuit.

PGR 1/2/3 A/B - Page Received Registers. (register
numbers 3,4,5,7,8 & 9).

These registers show the exact page number
and sub code of the received page.

HAMMC - Hamming Correction Counter. (register
number 10).

To aid correct tuning of the receiver, each
Hamming protected character received with other
than exactly correct Hamming protection, will
increment this counter. Thus by regularly reading
this count, and monitoring its rate of increase, a
good indication is given of the signal quality.

RDATA - RAM Contents Register. (register number
17).

RD7 to RDO - The video RAM data at the
address set by HADD and LADD registers, can be
read from this register.
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Hardware Reset
Register Address
Counter (RADD) = 0

START Condition
Device
address match A
Write to B
RADD +
- <
RADD RADD
NO YES
VES less than 17 less than 17 NO
Read from Read from Write to Write to
register memory register memory
addressed by addressed by addressed by addressed by
RADD memory address RADD memory address
register register
Increment Increment 3
¢ RADD or RADD or

memory address
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memory address

STOP condition
reset RADD

Figure 4. Memory addressing using I2C bus




WRITE REGISTERS

RADD - Register Address Counter.

The first data byte transmitted in any write
sequence is the address of the first register to be
written to, ( see figure 4). Bits 0 to 4 define the
register address. An Auto Increment Inhibit bit,
disables the auto incrementing of the register or
RAM address. The other two bits set the quadrant
in which the memory . address registers work.

ACON A/B - Acquisition control registers for A and
B acquisition circuits (register numbers 1.& 5)

These two registers control the acquisition of
data. They control which acquisition circuits are on
and which of the magazine, page number or sub-
code digits are of “don't care” status during
reception of Teletext.

STOR A/B - Acquisition Store Select Registers
(register numbers 1 & 6).

The eight bits in each register select which of
the 254 page stores will be written to by each
acquisition circuit The controlling microprocessor
must ensure that the two registers are not written
with the same value.

PGS A/B - Page Select Registers (register numbers
2,3,4,7,8and 9)

These registers define the magazine, page and
sub-page that each acquisition circuit will search
for, depending on the information set in the ACON
registers.

RECON - Receive Control Register (register number
10).

This register controls the data format of the
teletext being received including the:-

Writing of Packet 0 to memory;

Writing of Packet 24 to memory;

Writing of Packet 25 to memory;

Parity check enable;

Accuracy of the framing code;

Full field or normal teletext data;

Rolling headers.

DISCON 1,2,3,4 - Display control registers (register
numbers 11,12,13 and 14)

These four registers control the actual display
of the teletext and picture. The features controlled
include :-

Which acquisition circuit is displayed;

Language displayed;

Control of the display of the header;

Display of TEXT, PICTURE, or MIX;

Display of boxes of either text or picture;

Reveal of text hidden by “conceal” control

codes;

Cursor control;

Control of separated graphics;

MvV1815

The display of lines 25 and 26;
Double height display of,
Top half of text,
Middle half of text,
Bottom half of text.
Double height of any area will be true double
height, i.e. giving quad height characters if double
height control. characters are present. Double
height control characters have no effect when on
the bottom row of any displayed region.

HADD - High Address Word Register. (register
number 15)

A8 to A15 - The high order address bits
selecting one of the 256 sections of 256 bytes to be
read through the data register.

LADD - Low Address Byte Register (register
number 16)

AO0 to A7 - The lower order address bits
selecting one of 256 bytes in a given section. This
register auto-increments after every read or write
operation of the DATA registers if the AIl bit is
low. Auto incrementing of this register from FF to
00 will increment the HADD register, and overflow
of HADD increments A16 & A17 in the RADD
register.

WDATA - RAM contents Register. (register 17)

The video RAM data at the address set by
HADD and LADD registers can be written via this
register.

MEMORY ORGANISATION.

The display memory addresses as seen by the
microprocessor via the 12C registers 'HADD' and
‘LADD" bear little resemblance to the actual
memory addresses that are used to store the data
in the DRAM:s, in conjunction with RAS and CAS
strobes. This is of little consequence though to the
system designer, unless he wishes to access the
display DRAM data directly, which is inadvisable
since the MV1815 needs access to the DRAMs
during all TV lines.

The data address in HADD and LADD have been
arranged as logically and as simply as possible, to
allow a processor system easy access to the display
(and non-display) data. irrespective of the size of
memory devices used, the lowest 2K (2048 bytes) of
DRAM addresses, referred to as Store 0 and Store 1
contain all the non-display packets associated with
the pages being acquired by both acquisition
circuits. Space is reserved in Store 0 and Store 1 for
up to 23 versions of packets X/26, X/27 or X/28. The
only restriction is the total number of the.three
packets. These packets are stored in the same
sequence as they are received. Reception of the
same page will overwrite the memory space with
new packets X/26, X/27 or X/28.

105



MV1815

The first byte of rows 1 to 23 inclusive in both
Store 0 and Store 1 can be read by the
microprocessor to identify which non-display
packet is stored in the particular row. This byte is
made up of the 3 least significant bits of the packet
number and the designation code value. In
addition, packet 29's are stored in both stores and
the two versions of packet 8/30 are stored, one in
each of the two stores.

The lowest 24 bytes of store 0 (address 0000 to
0017 HEX) are allocated as follows. The first eight
(0000 - 0007) are never written to by the MV1815
acquisition circuits. They are however read by the
display circuits for display as the first eight
characters in the top display row of the teletext
page. This is normally where the requested page
number is shown. There is no fixed format for this
however and the MV1815 puts no constraints on
what data is written to this part of the screen.
When headers are ‘rolling’, MV1815 does not write
any colour control characters to these locations. It
is the responsibility of the control software to do
thisifitis required. It is therefore perfectly feasible
to have red, yellow or cyan rolling headers to
signify different states if so desired, or of course
white, as the headers are actually transmitted.
Allowing access to all eight characters allows a
system to write e.g. “123-0001", or “432-XXXX", to
show the magazine, page number and sub-code

selected by the user, not just the page number as
with previous systems. This address in store 1 is not
used and may be used by the system for other
purposes.

Address 0008 - 000F are written by the MV 1815
acquisition circuit that is currently selected for
display, with the last eight bytes from every header
(packet 0) received by the MV 1815 (or every header
of the relevant parallel magazine). The only
exception are ‘out of sequence' headers, or if the
'WIQ' bit is set, then no data will be written to these
eight bytes. The microprocessor may then write
them as required with, for instance, the time
derived from packet 8/30. These eight bytes are
displayed by the MV1815 as the last eight
characters on the top display row, irrespective of
which store is selected for display. Addresses 0010 -
0017 are used by the MV1815 to output packet 31
atreceiver rate.

The display stores, 2 to 15 (63 or 255 if larger
DRAMs are used), start at address 0800, the
boundaries being in multiples of 1024 bytes, at
0C00, 1000 etc. (HEX). In each store, the first 24
bytes are nos. 14 to 37 inc. from the header for the
requested page. The further 1000 bytes per store
are used by packets 1 though to 25 (40 bytes per
packet), in that order, irrespective of the order of
the transmission.

TABLE ENGLISH GERMAN SWEDISH ITALIAN FRENCH SPANISH CZECH
POSITION FINNISH (BELGIAN)
213 £ # # £ é < #
2/ $ $ X $ i $ G
4/0 @ § 3 é a i 4
5/11 < A A ° é a t
5/12 1 o] (o} c é é b3
5/13 > U A > u i y
5/14 1 ) U i i ) i
5/15 # - - # # u i
6/0 — ° é u e é é
7111 1 a a a a v a
7112 I o 6 o o n é
3 2 i a é a e a
714 + {] a i < a §

Table 2. International Character set
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COLUMN (bits 5,6,7 & 8)

o 0 | 1 | 2 | s lels ] s | -
L [ 0]e @[ Pl alp |l
o eme FR]ALQ AN gl
o | o fu )W) B R b][ gl 1 el
| e | e ™ 3IEC S]]l s e
| e [$]w ] 4]n D] ] d]ing] ¢
| e (%l S E] U] e B ul)
| | e [&]o) 6]67) FJL VI £]iG]v
| e P 7 GIW 9| wiE]
e | s [l 8llH] X]h] o x o
o e o ) [P O 1| Y]] )9 [l
of s | e [*] W2 B )Z) ] 2]
11| startgox | Noaction + : K « k '}
Il I = = ™
of o e |- el =] v B 2 ]
e s |l SN0 oll] = ]
|| e /] 28]l #| o MM

Table 3. Control Characters, Primary Character Set GO and Mosaic Graphics Set G1

MvV1815
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TIMING CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Ct0 70°C, Vpp = +5V 20.5V

e Value . .
Characteristic - Units Conditions
Min Typ Max
SCL Clock frequency fscL 0 100 1000 kHz
Time the bus must be free tgur 4.7 us
before a new transision can
start
Hold time start tHD;STA 4.0 HS
condition.After this
periodthe first clock pulse is
generated
Low period of clock tLow 470 ns All values refer to Vy, and
High period of clock tHIGH 400 ns V) levels
Set up time DATA tsu.DAT 25 ns
Rise time of SDA and SCL tr 1 us
signals
Fall time of SDA and SCL
signals t 300 ns
Set up time for STOP
condition tsu:sTO 4 ps

Table 4 12C Parameters

to;sTA |€—

SDA

SCL

thp;DAT

-

tuigH |

tsy;paT —>=|

tsu:sto

Figure 5 12C bus timing diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C1070°C, Vpp = +5V *0.5V

MV1815

Value

h isti Pin Units Conditions
Characteristic in Typ Max
All Inputs (except XTl and )
All inputs have 150KQ
TEST) .
pull-up resistor to Vpp
Input low current (source) -10 -33 -100 pA
except test
Input high current (sink) 10 pA
XTi and TEST inputs 3
Input low current (source) 30 -10 HA
Input high current (sink) +10 pA
SYNC and DATA inputs 14,15
Input low voltage -0.3 0.8
Input high voltage 2.0 53 ViHpax = VDb + 0.3V
RESET, SDA, SCL input
(Schmitt input) 13
Input low voltage 38 -0.3 1.0 Vv
Input high voltage 37 2.0 5.3 Vv ViHpax = VoD + 0.3V
Threshold voltage (rising) 1.85 Y Vpp =5V
(falling) 1.05 v Vpp =5V
All other inputs
Input low voltage -0.3 1.5 Vv
Input high voltage 35 5.3 Vv ViH jyax = Vdd +0.3V
Outputs (A0 to A9,DO0, D1,
WE,CAS,RAS, EVENT)
Output low (sink) 13 26 mA | Vg =0.4V
Output high (source) 21 45 mA |Vou =24V
XCK 4
Output low(sink) 6.9 13 mA VoL = 0.4V
Output high(source) 10 22 mA |V =24V
Frequency 13.875 MHz
XTO 2,
Output low (sink) 6.9 13 mA
. VoL =0.4v
(source) 10 22 mA
Max Input Frequency, Fi,,, . 3 27.75 MHz
Table 5
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MV1815

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Cto 70°C, VDD = +5V $0.5v

Characteristic Pin . V::’:e . Units Conditions
R, G, B & Blanking outputs 23,24
lot 25,26 23 43 mA
I0H 27 36 76 mA |VoL = 0.4V
Composite sync oL 13 26 mA | VoH =2.4V
output IOH 28 21 45 mA
Video input pin
19 0.5 2.5 Vv peak to peak
Input voltage
Operating temperature 0 70 °C
Storage temperature -65 150 °C
Relative Humidity 85 %
Absolute Max DC supply 21 -0.3 7.0 Y
40
Table 6
TIMING CHARACTERISTICS of DBRAMS
Test conditions {(unless otherwise stated)
Tamb = 0°Ct0 70°C,Vpp = +5V £0.5V
Characteristic i V:;:e Mo Units Conditions
Access time from RAS trAC 232 nsS DRAM timing
Access time from CAS tcac 124 nS characteristics required
RAS Precharge Time trp 144 nS by the MV 1815
RAS Pulse Width trAS 432 ns
CAS Puise Width tcas 144 nS
Row Address Hold Time tRAH 36 ns
Column Address Hold Time tcaH 72 nS
Data-inSet Time 1ps 36 nS
Data-in Hold Time toH 72 nS
tcp 108 nS
tpc 252 nsS
Ramdon R/W Cycle Time tre 576 nsS
Table 7 DRAM Parameters
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Semiconductors

MV1830

TELETEXT DATA BUFFER

The MV1830 is a 64 x 9 sequential data buffer designed to
be used with the MV1812 Teletext Data Acquisition Circuit.
The MV1830 can be used singly, or can be cascaded so that
the data from multiple VBI lines may be stored, allowing time
for a slow system to read the data during the rest of the frame
period.

FEATURES

10MHz Guaranteed Cascade Rate
<150mW Power Dissipation at 10MHz
<55mW Standby

Single +5V Supply

Tri-state Outputs

ASSOCIATED PRODUCTS

MV1812 Teletext Data Acquisition circuit
SL9100 Teletext Data Slicer and Clock

OF
TDO O—e L ] DQo
TD10—a — — DQ1
TD20—= —— — o ggz
TD3 O—a= 1 62 —— —O 3
Toso—] o iR | RecisTer || A2disTen oD
TD50— — STACK |— —oDQs
TDg O—e — — -—OoDQ6
TD7 O—e=f — — —oDQ7
TDgO—=] —— — —OoDQg
INPUT l ' OUTPUT
Oy READY
READY
IC |
cLOCK c|>-> CONTROL LOG L) Cb?ﬁK
MR

Fig.2 Block diagram

eno (1 ~ ;lm
ono [ 2 27[] ™R
r[]3 26[7co
a4 25[]or
™[]5 24[] 000
™1 []6 23[]oa:
m:[]7 Mv1830 ‘22 [ oa:
:[]8 21[] 03
™4 []9 20[]bas
105 []10 19 E 0Qs
106 []11 18[] bas
07 []12 17[Joas
s []13 16[Joas
GNo[J14 15[] €
DP28

Fig.1 Pin connections - top view

BUFFER OPERATION

The MV1830 data buffer contains 64 nine-bit data
registers. Data is initially loaded from the data inputs TDO-
TD8 by applying a low to high transition on the Clock In (Cl)
input. Input Ready (IR) goes low indicating that data has
been entered into the first register and the input is unable to
accept more data. When ClI goes low again, the fall through
process begins (assuming that at least the'second location is
empty). The data in the first register is copied into the second
and IR goes high indicating that the buffer is ready to accept
new data.

Data falling through the registers stacks up at the output
end. A high level on OR indicates that there is valid data
waiting on DQO-8. A Clock Out (CO) can then be used to
shift data out of the buffer. The low to high transition on CO
causes Output Ready (OR) to go low indicating that the data
on the outputs may no longer be valid. When CO goes low,
the data in the next to last register moves into the last register
and OR goes high again.

The depth of the buffer can be extended by connecting the
data outputs of one device to the inputs of the next, as shown
in Fig.10. The Input Ready pin of the receiving device is
connected to the Clock Out pin of the sending device.
Similarly the Output Ready pin of the sending device is
connected to the Clock In pin of the receiving device.

Master Reset (MR) is used to reset the control logic and
remove the data from the outputs (i.e. resets to all zeros).
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MV1830

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = 0°C to +70°C, Vcc = 145V to +55V

DC Characteristics

Value
Characteristic Symbol Unit Conditions
Min. Max.
Output high level Von 24 \% ViN = ViHor Vi, lon = -1mA
Output low level Vou 05 \Y ViN = ViHor Vi, lo. = 8mA
Input high level Vin 2 Vv
Input low level Vi 0.8 \
Input leakage lin -10 +10 UA ViN = ViHor ViL
Output leakage GND < Vout < Vcc loz -50 +50 uA Vce = +5.5V
Short circuit current los 80 mA Note 8
Supply current lcc 30 mA Vce = +5.5V
Tamb = 70°C
ILoao = OmA
Standby current 10 mA Vce = +5.5V
lLoap = OmA
All inputs at Vi
AC Characteristics - Using test circuit
A Value i .
Characteristic Symbol - Unit Conditions
Min. Max.
Maximum operating frequency fo 10 MHz Note 1
Cl HIGH time tPHCI 30 ns
Cl LOW time teLc 40 ns
Data setup to Cl tsci 0 ns Note 2
Data hold from CI tHCI (@) 50 ns Note 2 and 3
tHCI (by teHC! 15 ns
Delay, Cl HIGH to IR LOW tour 30 ns
Delay, Cl LOW to IR HIGH toHIR 40 ns
CO HIGH time tPHCO 30 ns
CO LOW time trLco 40 ns
Delay, CO HIGH to OR LOW toLor 30 ns
Delay, CO LOW to OR HIGH toHOR 40 ns
Data setup to OR HIGH tsor -20 ns
Data hold from CO LOW tHco 10 ns
IR pulse HIGH triR 9 ns
OR pulse HIGH tPor 10 ns
Data setup to IR tsip 0 ns Note 5
Data hold from IR tHIR 50 ns Note 5
Bubble through time teT 2400 ns
MR pulse width tPMR 60 ns Note 6
MR HIGH to CI HIGH toci 60 ns
MR LOW to OR LOW toor 60 ns
MR LOW to IR HIGH tom 60 ns
MR LOW to output LOW tizmR 60 ns Note 4
Output valid from OE LOW tooe 60 ns
Output HIGH-Z from OE HIGH tHzoE 60 ns

NOTES

1/fo > terci + towr, 1/fo > teHco + tOHOR.

tscrand ther apply when memory is-not full.
Hold time is the lesser of the two parameters (a) and (b).

These times apply when the device is full and Cl is held high.
For cascade applications, temr must be double that specified above.
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vce

ouUTPUT TEST

Fig.3 Test circuit

MV1830

ABSOLUTE MAXIMUM RATINGS (Note 7)

Supply voltage Vco -0.5V to 7.0V

Input voitage Vin (see Note 9) = -0.9V to Vo +0.9V

DC voltage applied to output

when high impedance -0.5V to 7.0V

Clamp diode current per pin (see Note 8) +18mA

Storage temperature Ts -65°C-to +150°C
NOTES

7. Exceeding these ratings may cause permanent damage.
Functional operation under these conditions is not implied.

8. Maximum dissipation or 1 second should not be exceeded,
only one output to be tested at any one time.

9. Input voltages more negative than —0.9V cause clamp diode
current to flow. The maximum negative voltage depends on the
source impedance.

OUTPUT ENABLE % 5&

tHZOE 4«—1 r~

tOOE

DATA OUT VALID 3}

HI-Z
{ VALID

Fig.4 Output enable timing

e
MASTER RESET % %

\‘\_L

DIR ,
INPUT READY ‘
| tboRr 1
|
OUTPUT READY
tpci
==
CLOCK IN
LZMR "

DATA OUT \

Fig.5 Master reset timing
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MV1830

CLOCK OUT / k

cwookn /- l \

BT

’ |

INPUT READY

mmmXXXXXXXXXXXXX%' : . }XXXXKX

Fig.6 Data Out to Data In bubble through time

coexosr /- t \

BT

- |
OUTPUT READY

B
LXXXAXXAXX XXX -
DATA OUT l
tSoR

Fig.7 Data In to Data Out bubble through time

I/FO I/FO

crock M 7" \

tPHCI teLct tDHIR
INPUT READY \ / * %

tHCl DLIR

X XKEXEKRX

Fig.8 Switching waveforms - Data In timing
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MV1830

1/FO

I/FO

CLOCK OUT I Ek

tPHCO ‘ tPLCO

f% f"—\_

OUTPUT READY

— ___n-~~‘-~i‘l'iqe_w_~ -
m}_——m’%““wison

-
XRXXX

=
AKXXAX

DATA OUT
Fig.9 Switching waveforms - Data Qut timing
+5V
W LINE ——————D $ Q —‘['-"}
1 )
7 HCT74 -
OP VAL —cKk g Qf—
J ; +5V
COMPOSITE
SYNC o SYSTEM
RESET
28 r 28 —1
i) 1 m;‘ ]
CHARCK — —
MV1830 MV1830 MV1830 [ ~
[ /sysTEM C
- A:ERFACE
15 ‘1 (—14 15 —«-‘ [ 14 15 ~—/
: ! ov
COMPOSITE i
SYNC *‘""——‘;:D»__.
IN

Fig.10 Interface to MV1812

USER NOTES

1. When the buffer is empty the last word read will remain
on the outputs until the master reset is strobed or a new data
word falls through to the output. However, OR will remain
LOW, indicating data at the output is not valid.

2. When the output changes as a result of a pulse on CO,
the OR signal always goes LOW before there is any change
in output data.

3. If CO is held HIGH while the memory is empty and a
word is written into the input, that word will ripple through
the buffer to the output. OR will go HIGH for one internal
cycle (tror) and then go back LOW again. The stored word

will remain on the outputs. If more words are written into the
buffer, they will line up behind the first word and will not
appear on the outputs until CO has been brought LOW.

4. When the master reset is brought LOW, the outputs are
cleared to LOW, IR goes HIGH and OR goes LOW. If Cl is
HIGH when the master reset goes HIGH then the data on the
inputs will be written into the buffer and IR will return to the
LOW state until Cl is brought LOW. If Cl is LOW when the
master reset is ended, the IR will go HIGH, but the data on the
inputs will not enter the buffer until Cl goes HIGH.
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MV2000

REMOTE KEYBOARD TRANSMITTER

The MV2000 is a fully integrated keyswitch
encoder and pulse position modulation (PPM)
transmitter, designed for the encoding of a
keyboard with up to 88 switches.

Three seperate shift or control inputs are also
provided to give up to eight functions for each
keyswitch.

The PPM output may be used to drive an infra-red
LED for remote keyboard operation or provide a
simple direct wire link to a VDU.

The output codes are intended to be decoded
directly by a microprocessor.

FEATURES

B infra-red transmission for remote operation

B very low supply current

B PPM output gives excelent immunity from noise
and multi path reflections

B Error check code for data integrity

B Few external components

outrur 01 7 281 Vg
1 g2 271 pULSE WIDTH
1o [3 261 osc2
101 [a 251 osc
100 [ s 24]] o
ROW 011 s 2300 1 \sHiFT
INPUTS o0 7 MV 22 z}mpms
001 8 2000 21[1 pGwer pown
o000 o 2001 v, AND COL 1010*
o000 [ 10 1911 1001
0001 g 18] 1000
COLUMN ooto [} 12 170 o1 COLUMN
OUTPUTS o011 [ 13 6[1 0110 [ outpuTs
0100 [ 14 151 0101
* via resistor DP28

Fig 1 Pin Connections (top view)

ABSOLUTE MAXIMUM RATINGS

B supply voltage

B input voltage (all pins)
B Operating temperature range
B Storage temperature range

-0.5Vto 11V
-0.5Vto Vpp + 0.5V
0°Cto + 70°C
-55°Cto + 125°C

i 20
[ POWER L —=<0 Voo
CONTROL POWER — <38
10 o——— Vss
102 DOWN
12 O——
13 O »
coumn 1 S coLumn
OUTPUTS 16 o DECODER| oUTPUT . OUTPUT L oureur
18 O0— | ¢ CONTROL | BUFFER
19 o—| H ]
o E 1 4 puLsE
S o ] c WIDTH
ROW 4 O—y ] K l
INPUTS ¢ o] ROwW s
6 6 BIT DIVIDER
7 o————1DECODER u
82 ] - [
9 o—mn— M
3 BIT DIVIDER |
SHIFT %‘3‘ O————  SHIFT g SEQUENCE l 21
INPUTS 55 DECODER[ CONTROL J OSCILLATOR ]——0 POWER
> DOWN
iZS l 26
05C1 0sC2

Fig MV2000 Block Diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Ct070°C, Vpp = +3Vto +10.5V

MV2000

o . Value L
Characteristic Pin . - Units Conditions
Min Typ Max
Operating supply current 20 25 10 mA Circuit fig4
Standby supply current 20 0.1 2 A All inputs open circuit
Output source current 1 100 200 300 mA Vpp =9V, Vol = 1V
50 100 200 mA Vop = 6V,Vou = 1V
Keyboard contact resistance 2-19
Closed 0 20 kQ
Open 100 @ kQ
Oscillator Frequency 25,26 200 500 4000 kHz
10 MHz Vpp = 10.5v
PIN DESCRIPTIONS Bin ipti
No. Description
Pi .
£ Description 22-24 | Shift/Control inputs, may be pulled high
— or low by resistors or connected directly
1 Totem pole output for driving NPN to Vpp or Vss
switching transistor - - - -
25 Oscillator 1 - input to internally biased
29 Keyboard matrix row inputs (7-0) inverter. May be driven from external
source
10-19 | Keyboard matrix column outputs (0-9)
— - 26 Oscillator 2 - output of internally biased
20 Positive supply, Vpp. Also column 10 via inverter
resistor
- 27 Pulse Width input - time constant
21 Power down input - normally held at determines output pulse width
Vpp- Taking this input low will force the
device into its power down state 28 Negative supply, Vss
KEY KEY
PRESSED RELEASED
td ts ‘ \ "‘ tp 4"

START "
SYNC CODE 1
PULSE

SYNC 0 >3 SYNC 0 >3 SYNC

CODE 2 CODE n SYNC

FINAL

PULSE

Fig 3 PPM Data Timing
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MV2000
TIMING (see fig 3)

Delay time, tg = 1024 clock cycles (min)
Sync time, t; = 2560 clock cycles
Logic O time, tg = 1536 clock cycles
Logic 1time, t; = 2048 clock cycles
Pulse time, t,, determined by time constant on pin
27
Ratio to:ty:tg = 3:4:5

CODE FORMAT

A sixteen bit code is output, consisting of a seven
bit key code, three shift key status bits and a six bit
error check code.

MSB LSB
Key Code = C3C,C1Co RaR1Rg
(COLUMN) (ROW)

Transmitted sequence:- (Bit 0 transmitted first)

The Error Cheéck Code is obtained by first adding
the two halves of the previous ten bits of the code
(LSBs first) and then inverting the resultant 6-bit
code (Ec being the carry bit).

ie. R1RpS2 51 S0
C3C,C1CoR3 +

EcEaE3E; Eq o
Example

Shift 0 input held at Vpp
Shift 1 and 2 inputs held at Vg
Column 2 connected to Row 5

KeyCode = 0010 101
(COLUMN) (ROW)

Transmitted sequence:-

Bit0 Bit15 Bit0 Bit15
[sofs:[5: [Ro®s [R e Je s [ e o s e e [l e o o o [ 7]
A A / N A N ~
SHIFT KEY ERROR SHIFT KEY ERROR
KEY CODE CHECK KEY CODE CHECK
STATUS CODE STATUS CODE
X1 =500kHz
C1=C2=100pF
2%CQY89 vov pulse width = 15ps
\\ \\ R3 +9V

TR1 D1 D2 10
ZTX649

—KH<F—=—

== 150pF

s 1

C3,100pF

i

<

fan T B e Y an Han

O o NV A WN =

il

-
k)

o s
oV 150K
N4

MV2000

28
27
26
25
24
23
22
21
20
19
18
17
16
15

K

x
poy

+9V

[]%

Lo

8x11 KEYBOARD |
(+7 SHIFT LEVELS)

Fig 4 Infra-Red Application Circuit
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OPERATION

The circuit diagram of Fig. 4 shows a typical
application using the MV2000 with data being
transmitted via an infra-red link. Until a key is
pressed, the device remains in its standby mode
with power internally disconnected from the
oscillator and most of the logic to minimise the
drain on the supply.

When a column and a row are connected by the
pressing of a key, power is applied to the rest of
the device, the oscillator started and a delay
imposed before any change at the output occurs.
After this time, an initial synchronising pulse is
transmitted, followed by the code word, which is
repeated, separated by sync bits, for as long as the
key remains pressed (Fig. 3). When the key is
released, the word being transmitted is completed.
If another key is pressed, the code for this new key
is transmitted immediately following the end of
the code for the previous key, but separated from
it by a sync bit. If no other key is pressed, a final

MV2000

sync pulse is added to the end of the last word to
be transmitted and the MV2000 then returns to its
power down mode.

If more than one key is pressed at the same time,
the code transmitted will be that corresponding to -
the first key detected in the matrix scan of the
keyboard.

Pressing one or more of the “shift” keys on the
keyboard in conjunction with another key changes
the state of the corresponding shift bits in the code
transmitted. Pressing a shift key on its own does
not initiate a transmission.

In any design using the MV2000 for infra-red
transmission, consideration must be given to the
arrangement of diodes used, possibly using a small
resistance in series to limit the current. The
transistor TR1 must also be chosen such that its
characteristics include high current gain and fast
switching speeds. '
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MV95308

8-BIT 30MHz DIGITAL TO ANALOG CONVERTER

The Plessey CMOS MV95308 has been designed for usein
both video graphics and general digital television
applications. ’

A very low external component count has been achieved
by including the reference amplifier and reference voltage
source on chip.

The device also contains an input register and registered
video controls (Blank, Ref. White, Over Bright and Sync.).
These control inputs and associated internal circuitry allow
the MV95308 to be used in video graphics systems.

A control on/off input also allows the video pedestals to be
overridden for conventional DAC ‘applications.

This device is capable of directly driving 75Q lines with
standard (RS343) video levels.

Pullup resistors have been added to tie all unused inputs
into their inactive states.

ORDERING INFORMATION
MV95308 C DP (Industrial - Plastic DIL package)

]} 7 20fve

ok ]2 19 REF WHITE

ms8 01[]3 18 [] OVER BRT
02[]a 17[1SWC
0i[]5 MVS5308 16 ] CONTROL ON/OFF
(s 15 [J oot
05 []7 14[]GND
o6 [|8 130 10w
o7 (]9 12 ] Rser

Lse o8 []10 11]] ReF out

DP20

Fig.1 Pin connections - top view

FEATURES APPLICATIONS
B Low Power B Data Conversion (General)
B RS 343 Compatible Levels B Commercial TV
B 20ns Settling to +1 LSB B Computer Graphics
B On Chip Reference Voltage Source B Instrumentation
B Graphics Ready @ Test Equipment
B Registered CMOS Inputs B  Waveform Synthesis
B Guaranteed Monotonic
B Drives 75 Ohm Loads Directly RECOMMENDED OPERATING CONDITIONS
B  Single 5V Power Supply \F/‘Load (both outputs) Sov+ gge
. o~ o . oD 5.0V + 0.5V
- ULoH/UT0 |.emp'erature hange RseT (graphics applications) 1.8k
| 7ns Output Rise Time (10% to 90%) RseT (other DAC applications) 1.2k
:_—_—-—__—_———__—-—_— 7
|
[3-10 13'
D1-D8 '|:> —> PECODE CURRENT _’_Cl’ lour
jr16-19] REGISTER toaic. || LaTcues [——) SOJNCES |
CONTROL SWITCHES ——'—5<|3 ouT
| |
crooxize | croen seremence ||
GENERATION AND LOOP |
| AMPLIFIER
| |
l |
O L U v S |

REFouT RseT

Fig.2 Block diagram of MV95308
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to 70°C, Voo = +5V + 0.5V

MV95308

Characteristic Symbol Value Units Conditions
Min. Typ. Max
Supply current |oo 58 70 mA
Resolution 8 Bits
Differential linearity +1 LSB | Rser = 1.8k
Integral linearity +1 LSB | Rser =1.8k
Internal reference voltage Vret 1.0 \' Pin 11
Update rate fc 30 50 MHz
Maximum output current lout 16 mA
Clock minimum high tH 7 ns
Clock minimum low tL 7 ns
Input voltage high VINH 3 \%
Input voltage low Vine 1.2 Vv
Data input current 20 LA VIN = 5.0V (At fmax)
Output rise time tr 6 ns 10% to 90%
Settling time tst 20 ns To +1 LSB (75Q load)
Clock to output delay ti -6 ns Output at 10% full scale
Glitch energy <100 psV
ABSOLUTE MAXIMUM RATINGS THERMAL CHARACTERISTICS
Supply voltage +7V Chip to case fuic 30°C/W
Storage temperature -55°C to 125°C Chip to ambient 6.a 86°C/W
Chip temperature 150°C
BLANK O—{]1 ~ 201 o Vop+5V
CLOCK @_{ 2 19} O REF.WHITE
mse b1 O— 3 M g —0 o © OVERBRT
p2 o—{ja o 17[} — o SYNC
D3 O—c 5 g 16 C} O CONT.ON/OFF
DATA pa o—le o 15[
INPUTS ps o—{}7 8 wu[}——
os o—ls 13— © tvour
o7 o—{]9 12— 1.8k
18 b8 O—J10 1 }1 75 ’s

101)9'[_<

Fig.3 Applications/test circuit
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MV95308

OPERATING NOTES

For optimum performance the device should be used in a
low profile socket located over a solid ground plane. Itis also
important that the decoupling capacitor on pin 20 (Voo) is
located close to the device pin.

The outputs from this D to A converter are open drain
current sources and hence require pulldown load resistors.
The value of the load resistors will therefore determine the
peak to peak output voitage from the DAC. This should not
exceed 1.2V.

With all the data inputs high and a load of 75Q on each
output, a full scale output of 1V will be seen, (Fig.3). Fine

adjustment of the output voltage can be achieved by varying
the value of Rser. Increasing Rser will decrease the output
amplitude.

For optimum slew rate and settling time, the unused output
should be connected to ground via the same resistance as on
the used output. This will balance the currents within the
output stage of the DAC and hence provide cleaner
switching.

Table 1 shows the output currents from the MV85308 with
combinations of input data and control settings.

B S
t th
CLOCK -
G |<20%
+11SB
—| b |— f~ A
DATAN ~& >
ouTPUT / ty
ﬂ 10%
OUTPUT SETTLED FOR
DATAN

Fig.4 Timing diagram

Over Bright (Pin 18)

This control input has been introduced specially for
graphics applications. It can be used to illuminate areas of
graphics displays for borders, headings or cursors etc. When
held low this input will cause a 10% of blank to full white level
increase in the output current. Unlike the other control inputs
the over bright input does not override the data. See Table 1.

Control On/Off (Pin 16)

This feature allows the MV95308 to be used in
conventional DAC applications. When held low this pin will
remove the sync pedestal and disable the Over Bright input.
This allows the full 1V output range of the DAC to be used, 0
to 13mA into 750Q. To gain this extra active output range, it is
necessary to decrease the value of Rser to 1.2kQ.
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With the control on/off pin low and all the data inputs high,
the output current can be calculated from:

16 X Vret
Rser
Vret = 1.0V typ.

With the control on/off input open circuit the device will be
configured for video graphics. In this mode and with all the
data inputs high, the output current can be calculated from:

16 X Vret
Rser
Vret = 1.0V typ.

lout =

lout =

+4.533mA



MV95308

X = Don't Care ‘1" = +5V,‘0' =0V, FF = Al ‘I’s

Ref. 10%
Description %‘:";g?: SBY:: Bl;;:k thal:e Ovear.BRT lgs:: :’:;(Zﬁ)_ak
ar
Ref. White +10 % 1 1 1 0 0 X 14.285
Ref. White 1 1 1 0 1 X 13.333
Full White 1 1 1 1 1 FF 13.333
Over Bright 1 1 1 1 0 Data lcope +0.952
Full Black 1 1 1 1 1 00 4,533
Blank 1 1 0 X X X 3.183
Data-Sync 1 0 1 1 1 Data lcooe -3.813
Sync 1 0 0 X X X 0.000
Control On/Off 0 X 1 1 X Data Icoope (0 to 13mA)
Rser = 1.2k
Table 1
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' SL486

INFRA RED REMOTE CONTROL PREAMPLIFIER

The SL486 is a high gain preamplifier designed to form an
interface between an infra-red receiving diode and the digital
input of remote control receiving circuits. The device
contains two other circuit elements, one to provide a
stretched output pulse facility and a voltage regulator to
allow operation from a wide range of supplies.

DIODE CATHODE [] 6{] DIODE ANODE

GYRATOR €2 [J2 s[11ST STAGE DECOUPLE

GYRATOR C1[J3

4[]INPUT GROUND
INPUT Vec [Ja SL4g6  13[JOUTPUT GROUND

2ND STAGE DECOUPLE [} 2] JREGULATOR INPUT

o

FEATURES
= . Acting AGC | o on in Noi 4TH STAGE DECOUPLE [Je 11[]STRETCH OUTPUT
E?J?/tiror?rrlwr:a% ts mproves Operation in Noisy OUTPUT Vee [J7 10[JSTRETCH INPUT
B Differential Inputs Reduce Noise Pick-up and AGC DECOUPLELP »Poureur DP16
Improve Stability MP16
B Gyrator Circuit Allows Operation in Environments - - : .
with High Brightness Background Light Levels Fig.1 Pin connections (top view)
B Output Pulse Stretcher for use with Microprocessor ABSOLUTE MAXIMUM RATINGS
Decoders
B On-Chip Stabiliser Allows Operation with a Wide Supply voltage (V Pins 4 & 7) ~ +10V wrt V Pins 13 & 14
Range of Supply Voltages Regulator input voltage (V Pin 12) -20V wrt V Pin 7
B  Direct Interface to Plessey MV601 andML920 Series ~ QutPut current SmA
Remote Control Receivers Stretch output current o mA
) Operating temperature range 0°C to +70°C
B  Low Noise Output Storage temperature -55°C to +125°C
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Fig.2 SL486 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp = 25°C, Vcc = 4.5V to 7.0V

SL486

- : Value . .
Characteristic Pin Min: Tye. Mo, Unit Conditions
Supply current 4,7 6.5 9.0 mA Vcec =5.0V, loiobe = 1.0uA Pins13& 14
(See Note 1) 4 3.5+3xlp | 4.2+3xIp | 5+3xIo mA  |Vec = 4.5V, Ipiooe < 1.5mA } ground
47 8.5 10 mA |Vcec =18V, loiobe = 1.0pA Pin 12 ground
Low voltage 4,7(+ve), 4.5 9.5 Y Input and output Vcc commoned,
supply (external) 13,14(-ve) input and output ground commoned
High voltage 4,7(+ve), 8.4 18.0 Y Input and output Vcc commoned, input
supply (external) 12(-ve) and output ground at internal
regulated voltage
Internal regulated 13(wrt 7) 59 6.2 6.5 -V V Pin 7(+) to V Pin 12(-) = +16V
voltage
Voltage between 4,7 1.5 Vv At room temperature
input and
output Vcc 11 \ At 70°C
Minimum sensitivity 1,16 9.0 23 nA loiooe = 1.0uA
of differential input 74.0 185 nA lolobe = 100uA
168.0 420 nA loiooe = 0.5mA
Common mode 1,16 35.0 dB
rejection
Maximum signal 1,16 3.0 4.0 mA (peak)
input
AGC range 68.0 dB
Output and stretch 9,11 55.0 kQ At 25°C
output pull-up
resistance (internal)
Stretch output 1 24 ms Capacitance Pin 9 to Pin 10 = 10nF;
| i .
pulse width (Tp) To~-RxClIn 3 15 (,
Vce
T co-efficient on Rx 0.7 %/°C | Where Rx = 200kQ + 25%
(internal resistance)
Output low 9 Output Vv 0.2mA Sink, max.
ground
+0.35
Output high 9 Output " 5uA Source
Vce
-0.5
Stretch output low 11 Output Vv 1.6mA Sink, max.
ground
+0.5
Stretch output high 11 Qutput Vv Output open circuit 5uA Source
Vce
-0.1
Supply rejection, 4 1.5 V(peak) | Ripple amplitude at 100Hz, Pin 12ground
input Vce 08 V(peak) |Ripple amplitude at 100Hz, Pins 13 & 14
ground
NOTE

1. o = loooe = IR diode forward current
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APPLICATION NOTES - REFER TO FIGURE 4

Diode Anode and Cathode (Pins 1 and 16) The infra-red
receiving diode is connected between pins 1 and 16. The
input circuit is configured so as to reject signals common to
both pins. This improves the stability of the device, and
greatly reduces the sensitivity to radiated electrical noise.
The diode is reverse biased by a nominal 0.65V.

Gyrator C2 and C1 (Pins 2 and 3) The decoupling, provided
by gyrator C2 and C1, rolls off the gain of the feedback loop
which balances the DC component of the infra-red diode
current. The values of C2 and C1 are chosen to produce a
low frequency cut-off characteristic below a nominal 2kHz.
Hence, the gyrator produces approximately 20dB rejection
at 100Hz.

The gyrator consists of two feedback loops operating in
tandem. Only one feedback path is functional when the DC
component of the diode current is less than 200uA. This loop
is decoupled by gyrator C2. For diode currents between
200uA and 1.5mA the second control loop is operative, and
this is decoupled by gyrator C1.

The decoupling capacitors, gyrator C2 and C1, must be
connected between pins 2 and 3, to pin 4. The series
impedance of C2 and C1 should be kept to a minimum.
First Stage Decouple (Pin 15) The capacitor on pin 15
decouples the signal from the non-inverting input of the first
difference amplifier (see also Figure 2). The capacitance of
15nF is chosen to produce a 2kHz low frequency roll-off.

The capacitor must be connected between pins 15 and 14
(the input ground).

Second Stage Decouple (Pin 5) The capacitor on pin 5
decouples the signal from the non-inverting input of the
second difference amplifier. The capacitance of 33nF is
chosen to produce a 2kHz low frequency roll-off. The
capacitor must be connected between pins 5and 4 (the input
Vcce).

Fourth Stage Decouple (Pin 6) The capacitor on pin 6
decouples the signal from the non-inverting input of the
fourth difference amplifier. The capacitance of 4.7nF is
chosen to produce a 2kHz low frequency roll-off. The
capacitor must be connected between pins 6 and 7 (the
output Vcc).

AGC Decouple/Delay Adjust (Pin 8) The output of the
fourth difference amplifier is followed by a peak detector,
which is used to provide an AGC control level. This produces
a current source which is limited to 10mA at pin 8. The AGC
decouple capacitor (C5 normally 150nF) filters the pulsed
input, and the resultant level controls the gain of the first
three difference amplifiers.

The AGC control level exhibits a fast attack/slow decay
characteristic. Immediately infra-red pulses are detected, the
gain will be reduced, so that any weaker noise pulses thatare
also received will not be seen at the output. Thus, provided
the infra-red pulses are the most intense, it is possible to
receive data in noisy environments. The slow decay keeps
the AGC leve! intact during data reception, and produces a
delay before any received noise may become present at the
output, when transmission ceases.

Output (Pin 9) The output will be low, pulsing high with a
source impedance of a nominal 55k, for a received infra-red
pulse. It is a linear amplification of the input and swings
between output ground and output Vec.

Stretch Input and Stretch Output (Pins 10 and 11) A typical
infra-red PPM system transmits very narrow pulses. The
duration of these pulses is typically 15us, so inorder to utilise
a microprocessor based decoder systern it is necessary to
lengthen the received pulse. This stretched output can be
obtained from pin 11 when a capacitor is connected between
pins 9 and 10.
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The width of the pulse is determined by the value of this
coupling capacitor (C8 in Figure 3) and is given by:

N 1.5
Tp =-RxCglIn {(m)%

where Tp = pulse width in ms
Rx = 200kQY (see electrical characteristics)
Cg = coupling capacitance
and (Va - Vi3) = potential between input Vcc and ground
(pins 13 and 14)

The stretch output is normally high pulsing low for a

received infra-red pulse, and swings between output Vecand
output ground.
Regulator Input (Pin 12) The device can be operated with
supplies of between 4.5V and 9.0V connected between
input/output ground (pins 14 and 13) and input and output
Vce (pins 4 and 7) as shown in Figure 3.

The device can be operated with supplies in excess of 9.0V
by utilising the on-chip regulator. In this case connections
are made between output Vcc (pin 7) and the regulator input
(pin 12) as shown in Figure 4. A supply voltage of between
9.0V and 18V will then cause the output ground to be
regulated at a level nominally 6.4V below the output Vcc (pin
7).
The regulator will, however, lose control with a potential
difference of less than 9.0V. Below this level the voltage on
pin 13 will track nominally 1.5V above the level of pin 12.

When the regulator is not used (low voltage operation), pin
12 must be shorted to output ground (pin 13).

OPERATING NOTES -
REFER TO FIGURES 3 AND 4

Gyrator C1 (Pin 3)  If the environment in which the deviceis
operating, limits the background light such that the DC
component of the diode current has a maximum of 200uA, it
may be desirable to omit (see Figure 3) the more bulky and
costly 68uF capacitor, gyrator C1 shown in Figure 4. In this
case pin 3 can be left open circuit. The resultant application
will then have a characteristic of greatly reduced gain when
the ambient light causes the DC current to rise above this
threshold.

The 68uF capacitor can alternatively be replaced by a
resistor. The outcome of this is to further reduce the gain in
ambient light levels above the 200uA threshold. Below this
threshold the overall gain is slightly enhanced as the light
level approaches the threshold value. If chosen this
resistance should lie between 10k(2 and 200kQ.

Noise Immunity The stretch output can also be used as a
rmeans of improving performance relating to a receiver
system, over and above its main purpose of providing a
stretched output facility. Including C8 (Figure 4) causes the
output pulses (from pin 9) to be subjected to the stretch input
threshold. Thus any noise pulses from pin 9 that are below
this threshold will not be seen at the stretch output (pin 11).

A further improvement can be made, utilising this stretch
input threshold by including some additional filtering of the
output (C10 in Figure 4). This can be adjusted in value
(typically 100pF) to reduce some of the noise pulses that
otherwise cross the threshold, to a level below the threshold.

It must be noted that the stretch output logic sense is
inverse (for microprocessor applications) from that of the
output (pin 9), and the cost of re-inversion may be deemed
uneconomical for the improvements gained.

Screening Use of screening for the device, and associated
components, improves the performance and immunity to
externally radiated noise. The screening method used must
protect the sensitive front-end of the device; provided that



the diode, pin 1, pin 16, C2 (pin 2) and the first stage decouple
(pin 15) are screened, it may be found that for the application
considered, the remaining circuitry need not be so protected.
In applications where externally radiated noise is minimal,
it may be possible to reduce any screening to pins 1 and 16,
and the diode connections, only. In some instances, no
screening may be necessary, but this largely depends on the
level of radiated noise, the decoupling/filtering employed
and the receivers decoding technique.
Decoupling Typical decoupling arrangements for use with
or without the regulator, are given in Figures 4 and 3

SL486

respectively. When using the regulator, further
improvements in high frequency supply rejection are
possible by the inclusion of R2. The value can be chosen so
as to keep the pin 12 end of R2 within the -9.0 to -18V (w.r.t.
pin 7) specified voltage range. For example if using the 920
series remote control receivers, on a supply of 16V, a typical
value for R2 would be 200Q.

Note that the regulator is a low impedance point between
pins 12 and 13. C7 thus maintains a low impedance path
between pins 4 and 12 at high frequencies.
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Fig.3 Circuit diagram of minimum component application
(showing low voltage operation)

Fig.4 SL486 application diagram showing all optional circuitry
(Note: Supply decoupling and connections for use of voltage
regulator; also pulse stretched output)
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Fig.6 Application diagram for use with ML920 series remote control receivers, utilising on-chip supply stabiliser
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Fig.8 Circuit diagram of microprocessor interface, utilising on-chip pulse stretching facility




@ PLESSEY

Semiconductors

SL490B

REMOTE CONTROL TRANSMITTER

Plessey Semiconductors have developed and produced a
range of monolithic integrated circuits which give a wide
variety of remote control facilities. As well as ultrasonic or
infra red transmission, cable, radio or telephone links may
also be utilised. Pulse position modulation (PPM) is used
with or without carrier and automatic error detection is also
incorporated. Although initially designed with TV remote
control in mind the devices may equally easily be applied for
use in radios, tuners, tape and record decks, lamps and
lighting, toys and models, industrial control and monitoring.

The SL490B is an easily extendable, 32 command, pulse
position modulation transmitter drawing neglible standby
current. It may be used with the ML920 series of remote
control receivers.

FEATURES

OV AND XXX00 (]
£

oUTPUT
1H

vee(-on) [ ¢
o0oxx (]
001xx (]
o10xx []
011xx []
100xx [}

SELECTION
MATRIX
CURRENT
SOURCES

CARRIER TIME CONSTANT

STABILISER VOLTAGE
PPM TIME CONSTANT

XXX01
SELECTION MATRIX
XXX10} CURRENT

SINKS

SELECTION MATRIX
CURRENT
SOURCES

110XX

101XX

DP18

Fig.1 Pin connections - top view

B  Utrasonic or Infra-red Transmission
) ) . UICK REFERENCE DATA
B Direct Drive for Ultrasonic Transducer : P Supo 'c9V Standby 6mi
B Direct Drive of Visible LED when using Infra-red O%\ggtin;pgr%ﬁ\ - Standby Gmicroamps,
: \;ery st Power Requirements B  Modulation: Pulse Position with or without Carrier
ulse Position Modulation gives Excellent Immunity o E R i :
from Noise and Multipath Reflections . g2o %g%h%gmom giving & Primary Command Set of
u Single PolelKey Matrix B Key Entry: 8 x 4 Single Pole Key Matrix
B  Switch Resistance up to Tkohms Tolerated @ Data Rate: Selectable 1 Bit/Sec to 10k Bit/Sec.
B Few External Components B Carrier Frequency: Selectable OHz (No Carrier)
B  Anti-bounce Circuitry On Chip to 200kHz
SWITCH 4
CURRENT |——0 vcc
SELECTOR
- g__
6 SUPPLY __<_J
o— SWITCH
7 REGULATOR I ﬁI’;’ VREG
?AWITCH g——-—
cu:l;'élr)l(rj . ENCODER
SOURCES | O CODE 2
° REGISTER MULTIPLEX T oUTPUT
o— 3 ¢ TOTDR
1
o] RN }
Lﬂ
s coaU?JI;ER Pg‘sjll'i'sl(E)N —13 TIME CONST
Lomm— MODULATOR
SWITCH ‘3— ENCODER —v_1__r_
MATRIX P
CURRENT 15
SINKS o—
2,_—1.__. CARRIER 18
~ ov OSCILLATOR[——C TIME CONST

Fig.2 SL490B transmitter block diagram
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SL4S0

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 25°C Vcc = +7V to +10.5V

Characteristic Pin - ‘.’g::"’ Max—| Units Conditions
Operating supply current 4 95 16 mA | Vcc = 9.5V
Standby supply current 4 10 UA
Stabilised voltage 17 4.1 49 \Y
Output current available from
stabilised supply 17 1 mA
Output voltage swing 23 Vce -1 Vv Unloaded
Output voltage 2 1 \Y l2 = 10mA
Output voltage 3 1 \ I3 = 5mA } Peak value < 1ms
External switch resistance 5-15 5 kQ
External carrier resistor R2 18 20 40 80 kQ | C2 = 680pF fc = 40kHz
t1 deviation from calculated value| 2,3 +10 % |{R1 =15k} t+ = 0.95 C1 R1
using fixed timing components 23 +10 % | R1 = 60k }See Fig.4
PPM resistor 16 15 30 60 kQ
Variation of t1 and to with Vcc
t1 with Vecc = 7V/t1 with
Vce = 105V 2,3 +4 %
to with Vcc = 7V/to with
Vce = 10.5V 23 +4 %
Ratio to/t1 23 14 16
Pulse width tp 23 011t 0.22 t1
Interword gap 23 3 The interword gap is 3 times t1
derived by counting

.
S | L L

Fig.3 PPM word notation
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Fig.5 Infra-red application circuit
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SL490
OPERATING NOTES

Fig.5 shows the circuit for asimple infra-red transmitter
wherethe PPMoutputfrompin2 of the SL490B isfed tothe
base of the PNP transmitter TR1, producing an amplified
current pulse about 15usec wide. This pulseis further amp-
lifiedby TR2and applied totheinfra-red diodesD1and D2.

The current in the diodes and the infra-red output is con-
trolled by the quantity, type, and connection method of the
diodes and also by the gain at high currents of the tran-
sistors.

The most common solution where cost is important is
to use 2 single-chip diodes, such as the CQY99 connected
in series.

Improved output can be obtained by using four CQY99
diodes in a series parallel arrangement, but it is usually sim-
pler to use 2 multichip diodes such as the CQX47 con-
nected in parallel or a single CQX19 which gives similar
results.

A significant increase in range can be obtained by using
diodes such as the CQY99 in conjunction with a plated
plastic parabolic reflector.

When building the transmitter, care should be taken
with the choice of the capacitor C4land with the circuit lay-
out, particularly when multi-chip diodes are being used, as
the current pulses can be as high as 6 to 8Amps.

Transistor choice is also important and any substitutes
should have high current gain characteristics and switch-
ing speeds similar to those specified in Fig.3.

An increase in output can be obtained by connecting
TR2 in common emitter configuration, but care should be
taken not to exceed the rating of the diodes.

Choice of PPM Frequencies

Although the ML920 series of remote control receivers
is designed to work over a wide range of PPM frequencies,
the actual usable range may be restricted by the appli-
cation. The analogue outputs on the ML920, ML922 and
ML923 serve as a good example, since the outputs will
step up or down, one step for each pair of PPM words
received. This in turn fixes the rate of increment or decre-
ment of the volume or colour controls of a TV set.

When the transmitter is being used with an infra-red
link, with high current pulses fed to the diodes as in Fig.5|
power consumption will increase with frequency. It is thus
advisable that with a battery power supply, the slowest
PPM rate consistent with adequate response time should
be chosen.

Setting Up Procedure

When designing a remote control system using the SL490
in conjunction with the ML920 range of receiving circuits it is
important from a manufacturing point of view for all
transmitters to be interchangeable. The timing capacitor C1
should be chosen to give the required T1 time calculated
from the formula T1 = 1.4CR with R = 33k, The R value
should be made up of a series potentiometer resistor
combination with sufficient adjustment to compensate for
the 1.C. and component tolerances.
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The timing components on the receiver can be selected
using the formula

40

+20% where fo =t
o

foo =
RX ~70.15CR

t, being the PPM logic 0 time from the transmitter.

If the recommended value of potentiometer and fixed
resistor, as shown in Fig.6, are used, then the value of Rin the
above formula should be 84kQ. This gives the maximum
frequency adjustment range, which is needed to cope with
component and IC tolerances.

Final adjustment is made by setting the period on the
receiver oscillator time constant pin to 1/40th of the trans-
mitter PPM logic 0 time using the potentiometer.
Connection to the receiver time constant pin should be
made using a x10 oscilloscope probe to reduce circuit
loading.

When adjusting the ML920, the monitor output can be
used for setting up, but in this case, a figure of 1/20th of the
transmitter PPM logic 0 time should be used as the monitor
output is at half the oscillator frequency.

1
[

ML920 0SC.T/C
SERIES
RECEIVER PIN

100k

Fig.6 Recommended receiver time constant components

ABSOLUTE MAXIMUM RATINGS

Supply voltage

Total power dissipation
Operating temperature range
Storage temperature range

7V to 9.5V
600mwW

—-10°C to +65°C
—55°C to +125°C
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Semiconductors
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SL1430

TV IF PREAMPLIFIER

The SL1430 is a fixed gain IF preamplifier for
television with an output optimised for driving Plessey
second generation low capacitance surface acoustic
wave (SAW) filters. The addition of one external
capacitor allows the amplifier to drive normal capaci-
tance SAW filters from Plessey or from other manu-
facturers.

The device features on chip decoupling and differ-
erential output, requiring a minimal number of external
components to be used.

FEATURES

Low cost

Low noise

Low external component count

Low distortion

Direct 12V operation

Can be used with different types of SAW
filters

QUICK REFERENCE DATA

B 22dB gain at 40MHz
B 12V supply at 25mA
B 120mV rms. input handling

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C
Supply voltage = +12V
Frequency = 40MHz
Output load = 7.5 pF (Pins 2 and 3) i
Measurements made using test circuit Fig. 2.

DIFFERENTIAL
OUTPUT

+vee [

0
e [

gz

[ nc

(] N

{1 GROUND
[ iNpUT

SL
3 1430

w0 N ®

DP8

Fig.1 Pin connections - top view

INPUT

° +Vge

OUTPUT

Fig.

. 2 Test circuit

Value
Characteristic Pin | Min | Typ | Max | Units Conditions
Supply voltage 1 7 12 135| V
Quescent current 1 22 33 40 mA Pins 2, 30/C
Cut-off frequency (-3dB) 5,2/3] 60 110 MHz
Voltage gain 18 22 26 dB
Input signal for 46dB intermodulation 5 120 mV Red colour bar
Input signal for 1% crossmodulation 5 75 mV (wanted level 20mV
unwanted modulation 65%)

Input signal for 1dB sync tip compression 5 130 mV rms.
Noise figure 5 4 dB
Input impedance 5 300Q)

4.2pF
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12v
——————————o+tVge

TULVER SW173/SW153
fi
ITDA440,
4 52540

Fig. 3 Typical applications

SL1430 TYPICAL CHARACTERISTICS AT 12V, +25°C, WITH SW173 AS LOAD (7.5pF) (FIGS.5 TO 10)
Unwanted signal with 65% amplitude modulation at 10kHz
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o 20 40 60 80 100 Fig. 6 Cross modulation performance V frequency of unwanted
UNWANTED SIGNAL (mV rms) signal (see note 1)

Fig. 4 Cross modulation performance (see note 1)
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Fig. 5 Cross modulation performance V supply voltage . .
(se ep note 1) PRy 9 Fig. 7 Intermodulation perform v. load cap
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120

see note 2
@ ® 3
o S S

VISION CARRIER FOR —46dB INTERMOD.
IS
o

20

SL1430

-60 \
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z
z
8 \
g 50
-
/ 3 N
=1
<]
= \
-3
w
=
z
/ -40 \
1 -30
[ 40 80 120 160
,’ VISION CARRIER (mV rms)
see note 2
Fig. 9 Intermodulation performance (see note 2)
5 10 15 20 25 30

SUPPLY VOLTAGE (V)

Fig. 8 Intermodulation performance v. supply voltage

NOTE 1.

Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal.

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to
the sync. tip level, the vision carrier at 38.9MHz-6dB, the colour carrier at 34.5MHz-18dB, and the sound carrier at 33.4MHz-7dB.

ABSOLUTE MAXIMUM RATINGS

Supply voltage —0.5V to +25V
Operating temperature range —10°C to +65°C
Storage temperature range —55°C to +125°C
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Semiconductors

SL1431/2

TV IF PREAMPLIFIERS WITH AGC GENERATOR

The SL1431 and SL1432 are fixed gain IF pre-
amplifiers for television with a differential output op-
timised for driving Plessey surface acoustic wave
(SAW) filters. Besides providing the necessary gain
block between the tuner and SAW filter they also supply
a properly derived, broadband AGC signal to the tuner,
the SL1431 providing the correct sense signal for a
NPN tuner, and the SL1432 for an PNP tuner. The
tuner AGC threshold is internally preset to a value to
allow adequate signal handling in the SL1431 and
SL1432 and does not normally require any external
adjustment. However, to account for the large varia-
tions in signal handling capability which is encountered
on some tuners, the tuner AGC threshold may be
externally adjusted by altering the bias on pin 1.

Both devices feature on-chip decoupling for a
minimum external component count.

AGC Signal
For high input signal levels the voltage on pin 7 goes
low with SL1431 and high with the SL1432.

QUICK REFERENCE DATA

B 23dB Gainat40MHz

B 12V Supply at 26mA

B 120mV R.M.S. Input Handling
B 15mA Tuner AGC Capability

acconseTapyust (i S]] acc oecouping
+Vee [J2 1 Acc outpuT
st1a31 P
UIFFEREMTIAL{E 3 6] GROUND
oureur (], o weur

DP8

Fig.1 Pin connections - top view

FEATURES

Properly Derived Tuner AGC

Low Cost

Low Noise

Low External Component Count

Low Distortion

Direct 12V Operation

Can be used with Different Types of SAW
Filters

23d8B 4
5
N out
. 3
6 I
GND O—— L
+

AGC 7
out 2
+<+—0 Vco
(+12v)
A
8 1 AGC
AGC
O
DECOUPLE el

ADJUST

INPUT

Fig. 2 Block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = +25°C
Supply voltage = +12V
Frequency = 40MHz

Output load = 7.5pF (Pins 3 and 4)
Measurements made using test circuit Fig. 3.

SL1431/32

ch L . Value . .
aracteristic Pin Min. | Typ.| Max. Units Conditions
Supply Voltage 2 7 12 | 135 Vv
Quiescent Current 2 22 33 40 mA Pins o/c
Cut-off frequency (—3dB) 5 60 110 MHz
Voltage gain 20 23 26 dB
Input signal for 46dB
intermodulation 5 120 mV Red colour bar
Input signal for 1% cross-
modulation 5 75 mV (wanted level 20mV,, unwanted
modulation 65%)
Input signal for 1dB sync tip
compression 5 130 mVrms
Noise figure 5 4 dB
Input impedance 5 300Q
//4.2pF
Tuner AGC
Output current 7 15 20 mA @ 100V
Input impedance 1 6 kQ

™
TUNER

SW153

b

1431/2
7 / 2

i

Bl = e

€80 a7k 51
g[ 8 1 }{----}",’,yfwk
na7 o}

m 4
AGC ONSET

TDA
2540

+12v

Fig. 4 Typical applications
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SL1431/32

SL1431 TYPICAL CHARACTERISTICS AT 12V, +25°C, WITH SW173 AS LOAD (7.5pF)
(FIGS. 5 TO 10) Unwanted signal with 65 % amplitude modulation at 10kHz

WANTED SIGNAL FOR 1% x mod (mV rms)

Fig. 7 Cross modulation performance V frequency of unwanted
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100

80

60

40

UNWANTED SIGNAL FOR 1% x mod (mV rms)

\

o 20

40 60 80

UNWANTED SIGNAL (mV rms)

Fig. 5 Cross modulation performance (see note 1)

100

100

50,

20mV WANTED SIGNAL

20 a0 60
UNWANTED FREQUENCY (MHz)

signal (see note 1)

80

UNWANTED SIGNAL FOR 1% x mod (mV rms)

VISION CARRIER FOR —46dB INTERMOD.

see note 2

100 P

80

60

24mV WANTED
CARRIER

a0

(4] 5 10 15 20 25 30
SUPPLY VOLTAGE (V)
Fig. 6 Cross modulation performance V supply voltage
(see note 1)

120

100
N

o ~_

40

20

o 2 4 6 8 10 12
ADDITIONAL (TO SW173) CAPACITANCE (pF)

Fig. 8 Intermodulation performance v. load capacitance



SL1431/32

140 [ T R \
: -60
i 3 AN
z
120 — z
g ]
g / E -50
o 2
g 100 § \
- 4
Yy w
=
B z \
Tg 80 -40
s N
g
&
T 60 i
f‘ ) -30
] I 40 80 120 160
z l' VISION CARRIER (mV rms)
5 40 see note 2
S Fig. 10 Intermodulation performance (see note 2)
20
o
o 5 10 15 20 25 30

SUPPLY VOLTAGE (V)

Fig. 9 Intermodulation performance v. supply voltage

NOTE 1. Signal level refers to peak rms. i.e. The effective sync. tip level of a composite video signal.

NOTE 2. The test signal employed corresponds to the red bar of a transmitted colour bar and consists of the following elements related to
the sync. tip level, the vision carrier at 38.9MHz-6dB, the colour carrier at 34.5MHz—18dB, and the sound carrier at 33.4MHz-7dB.

ABSOLUTE MAXIMUM RATINGS

Supply voltage —0.5V to +25V
Operating temperature range —10°C to +65°C
Storage temperature range —55°C to +125°C
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Semiconductors

SL1451

WIDEBAND PLL FM DETECTOR FOR SATELLITE TV

The SL1451 EXP is a phase locked loop demodulator for
use in wideband FM systems. It is intended for use with an IF
input frequency from 300MHz to 700MHz in satellite
receivers. It consists of an input RF amplifier, signal level
detector, UHF phase detector, UHF oscillator and video/loop
amplifier. Both positive and negative going video outputs are
available.

FEATURES

B Complete PLL System for Wideband FM
Demodulator

8dB Noise Threshold Performance Typical
Low External Component Count

Positive and Negative Going Video Output
Available

Demodulates FM Signals with up to 28MHz Pk to Pk
Deviation

APPLICATIONS

B DBS Receivers
B wideband Data Communications Demodulation

L00P FEEDBACK 1] 1 e [1L00P FEEDBACK 2
w(]2 15[ viDEO OUTPUT
OSCILLATOR EMITTER |3 14[] VIDED OUTPUT
OSCILLATOR BASE [Ja 13[vee
SL1451
OSCILLATOR Vee [; 5 12[JRF IN
PHASE DETECTOR IN 6 G
PHASE DETECTOR IN[]7 10[ ] RF AMP GAIN CONTROL
ov([]s o[ AGc ourpuT

DP16
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Operating temperature range -10°C to 80°C
Supply voltage 1V
Storage temperature range -55°C to 125°C
Junction temperature +175°C

LOOP FEEDBACK
RF GAIN CONTROL INPUT 1
10 1 -«*+—013 Vce
«*—02 VEE1
-0 V|
B 9 8 VEE2
680
RF INPUT 7
2 ®
12 0 > PHASE “
RF INPUT 110 DETECTOR 15
RF 570
AMPLIFIER AHXII’?IEF?ER
680
6 7 16
PHASE DETECTOR LOOP FEEDBACK
INPUTS INPUT 2
INTERNAL OSCILLATOR TRANSISTOR

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = +25°C Vec = 7.4V to 9V

SL1451

Characteristic Pin Vi ‘.l'?yl:? Max. Units Conditions
Supply current 135 40 55 70 mA
Supply voltage 135 7.4 8.2 9 \Y
Minimum oscillator frequency 300 MHz
Maximum oscillator frequency 700 MHz
Phase detector input level
from oscillator 6,7 400 70 100 mV
RF input level 11,12 125 40 125 mV
Phase detector gain 05 V/Radian
AGC output 9 300 UA No input signal

140 UA -20dBm input signal

Oscillator lock range 50 MHz See Note 1
VCO slope 14 MHz/V
Video output voltage 14,15 15 Vit pk to pk | 21.4MHz pk to pk deviation
Intermodulation products -40 dBm See Note 2
Video bandwidth 18 MHz

NOTES

1. All characteristics from oscillator lock range to video bandwidth are determined by the application circuit. These results were gained with the

circuit in Fig.3.

2. Signal 1 4433MHz Deviation = 21.4MHz pk-pk
Signal 2 6MHz Deviation = 3MHz pk-pk

I
an_ —O VIDEO
~
1-—{ 1 16
1K 4% TURNS 22 SWG WIRE =10n 100
2 15} {1 O VIDEO
1k o : L
”J;C:—_;—‘—C 3 11—
3.3p
1
12nH = 3'3= + 1 3_—'1'—1———
.3p . in n
BB405 T 4s 12 J—"‘/ﬂ;
1in 3.3p. 1n
pu "'—q 6 1 l————-"—-———————o/inF INPUT
1in
M 10—
10k
8 o[
8.2V O———4 m[n—c :'n

330k

612MHz DEMODULATOR, 13.5MHz PEAK TO PEAK DEVIATION

Fig.3 Typical application circuit
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Semiconductors

SL1452

WIDEBAND LINEAR FM DETECTOR FOR SATELLITE TV

With a minimum of external components, the SL1452
forms a complete wideband FM detector suitable for use in
satellite TV. The video output voltage and bandwidth may be
optimised by adjustment of the working Q of the quadrature
coil. The device features electrostatic protection on ail pins.

FEATURES

High Operating Frequency Simplifies Image Filtering
Excellent Threshold

Negligible Differential Gain and Phase Errors
Video Bandwidth Suttable for High Definition TV
High Sensitivity and Wide Dynamic Range

Wide operating frequency range 300 to 1000MHz

ABSOLUTE MAXIMUM RATINGS

A4

oy 8[] INPUT SIGNAL
DEMODULATOR coi (]2 7[1 INPUT REF
SL1452
BEMODULATOR con (}3 sf] ~sv
" [ s|) vibeo outPuT

P8

Fig.1 Pin connections - top view

Operating temperature range -10°C to +80°C
Storage temperature -55°C to +125°C
Supply voltage Pin 6 v
Input voltage Pin 7 or 8 25V p-p
Junction temperature +175°C
QUADRATURE
DEMODULATOR
COMPONENTS
L3 2% 2 3
-—(:»—I—C:)——— Q
0p T
Zn'E
1k 2 ']' .L
2
INPUT REF 70 ‘ D | P vioEO
INPUT SIGNAL 80— D 4 D °S outpPuT
INPUT TOR VIDEO
AMPLIFIER OEMODULA AMPLIEFIER

+5V 6 o

o 1o0—d

oV 40—

Fig.2 SL1452 block diagram
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SL1452

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C; Vcc = +4.5Vto +55V;Q =6 f = 612MHz

Val N -
Characteristic Pin - sue Units Conditions
Min. Typ. Max.
Supply current Ic 6 40 50 mA |Vcc =5V
Video output voltage 5 0.7 V p-p | Af = 13.5MHz p-p
Video bandwidth 5 14 MHz
Minimum operating 8 300 MHz
frequency
Maximum operating 8 1000 MHz
frequency
Input sensitivity 8 5 10 mV rms|
Input overload 8 0.3 0.7 V rms
Intermodulation 5 -60 dB product of input modulation f = 4.4MHz
Af = 13.5MHz p-p and f = 6MHz Af = 2MHz p-p
(PAL colour and sound subcarriers)
Differential gain 5 <*1% Af = 13.5MHz p-p. Demodulated staircase referred
to input staircase before modulation
Differential phase 5 <#1 deg | demodulated colour bar waveform referred
to waveform before modulation
Signal to noise ratio 5 70 dB | ratio of output with Af = 13.5MHz p-p at IMHz to
output rms noise in 10MHz bandwidth with Af =0
QUADRATURE
coiL
H 3 —_———
i ————— — e — i —— e e e e e
Y
T
' . 3.2k A
= 400 400
| A - &
| L
' *
2 |OV
|
: 2mA
| 3 "
l ¥
r _

Fig.3 Input/output interface circuits
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SL1452

+5V

VIDEO OUT «+———————1]

® ~N O w

in
612MHz |
INPUTI '_

sL1452

0.04,H

177

0.1y -T- T1n

<7

Fig.4 Typical application

SL1452 QUADRATURE DEMODULATOR

The SL1452 FM demodulator has a simple application with
very low external component count. This is demonstrated by
the applications circuit diagram Fig.4, but as with most
integrated circuits, particularly those working at high
frequencies, some attention to good RF layout techniques
and correct component selection will ensure optimum
results.

A good layout can usually be ensured by the simple
precaution of keeping all components close to the SL1452,
maintaining short lead lengths and ensuring a good low
impedance ground plane. Double sided board layout
enables these objectives to be easily met, but is not essential
for satisfactory operation. All coupling and decoupling
capacitors should be chosen for low impedance
characteristics at high frequencies: multilayer ceramic types
usually providing small size and adequate high frequency
performance. For the quadrature coil tuning capacitor a
fairly stable component should be selected to prevent
excessive drift. The power supply decoupling capacitor from
pin 6 to ground should be 0.1uF minimum but the input
coupling and decoupling values can be smaller, about 330pF
being adequate.

The only remaining components to be selected are those
forming the quadrature circuit on pins 2 and 3and some care
in the determination of values for these is required if
maximum performance is to be obtained.

First determine the quadrature circuit operating
frequency, which is a quarter of the input frequency on pin 8
due to the two internal divide by 2 circuits (see Fig.2).

Choose suitable values for L and C to resonate at the
correct frequency using:

1
2m\/(LC)
The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
demodaulation curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive level
to the demodulator and thereby restrict the video output
available. In general for operation in the 400 to 600MHz
range, an inductance value between 40 and 60nH is
recommended.

Once suitable L and C values have been determined, the
working Q for the quadrature circuit should be set, the Q
value determining the video output level and bandwidth.
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Video output is proportional to Q whereas video bandwidth is
inversely proportional. The effect of Q variations on video
bandwidth and amplitude can be determined from Table 1
and the graphs in Fig.5.

A value for total damiping resistor value to obtain the
required Q can be calculated from:

R = Q2L

The internal 800 resistor between pins 2 and 3 must be
allowed for when calculating R.

Example

Design a quadrature circuit to demodulate a carrier on pin
8 with centre frequency 480MHz and video bandwidth of
10MHz.

For L = 40nH and fquad = 120MHz,

C = 43.98pF (nearest preferred value 47pF)
From Table 1, Q required is approximately 6
therefore total R required is:

R =Q2miL
=6 x 2 x 7 x 480 x 106 x 0.04 x 107
4

=181 ohms

allowing for the internal 800 ohm resistance between pins 2
and 3 (see Fig.3), the external resistance required is 234
ohms. Choose 270 ohms.

It should be remembered that the internal 800 ohm
resistance is subject to production tolerances and if fairly
close control of video bandwidth is required, the L and C
ratio may require some adjustment to ensure that the
external R is sufficiently low to swamp the effect of internal
resistance changes. The value of 270 ohms obtained in the
example is low enough to allow adequate control.

In order to overcome the effects of component tolerances,
it will usually be necessary to make either the L or C a
variable component, the value being adjusted to obtain best
linearity.

Q BANDWIDTH
10 7.5MHz
6 14MHz
4 23MHz
Table 1



SL1452

DC OUTPUT VOLTAGE (V)
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Fig.5 Output voltage versus input frequency
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SL1454

WIDEBAND LINEAR FM DETECTOR FOR SATELLITE TV

The SL1454 is a wideband FM demodulator designed to
operate with a carrier frequency between 70 and 150MHz.
The internal circuitry of the device is similar to that of the
SL1452 except that the quadrature demodulator is working
at the input frequency.

FEATURES

B  Excellent Threshold

B Negigible Difterential Gain and Phase Errors

B video Bandwidth Suitable for High Definition TV
B High Sensitivity and Wide Dynamic Range

B wige Operating Frequency Range 70 to 150MHz

ABSOLUTE MAXIMUM RATINGS

wdiy ~ el weut siGna

DEMODULATOR coit (]2 71) INPUT REF
SL1454

DEMODULATOR coit (]3 6f -sv

ov (Ja 5[] VIDEO ouTPUT

DP8

Fig.1 Pin connections (top view)

Operating temperature range -10°C to +70°C
Storage temperature -55°C to +125°C
Supply voltage Pin 6 v
Input voltage Pin 7 or 8 2.5V p-p
Junction temperature +175°C
QUADRATURE
DEMODULATOR
COMPONENTS
1k 2 2 3
ﬁm—f:—— 9
70p s
Tk 2K =
| E
2p_r_
INPUT REF 70- - VIDEO
l > > > F+——=<s
INPUT SIGNAL 8 ouTPUT
INPUT DEMODULATOR VIDEO
AMPLIFIER AMPLIFIER
5V 60—
o 10—y
oV 40—

Fig.2 SL1454 block diagram
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SL1454

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp = +25°C; Voc = +4.5Vto +55V; Q = 2;f = 140MHz

Characteristic Pin i \-Ira;:e Mok, Units Conditions

Supply current Ic 6 30 35 mA | Vce =5V

Video output voltage 5 04 Vp-p | Af = 21.4MHz p-p

Video bandwidth 5 10 MHz

Minimum operating 8 70 MHz

frequency

Maximum operating 8 150 MHz

frequency

Input sensitivity 8 5 10 mV rms

input overload 8 0.7 Vrms

Intermodulation 5 -50 dB | product of input modulation f = 44MHz
Af = 21.4MHz p-p and f = 6MHz Af = 3MHz p-p
(PAL colour and sound subcarriers)

Differential gain 5 <£2 % Af = 21.4MHz p-p. Demodulated staircase referred
to input staircase before modulation

Differential phase 5 <2 deg | demodulated colour bar waveform referred
to waveform before modulation

Signal to noise ratio 5 70 dB | ratio of output with Af = 21.4MHz p-p at IMHz to
output rms noise in 10MHz bandwidth with Af =0

QUADRATURE
colL
—.++5v _}
A |
1.75k l
©5 ‘Gur
2mA 0 LS I
oV -0V l
|
|
|
|
|
|
|
|

Fig.3 Input/output interface circuits
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Fig.4 Typical application for 140MHz

APPLICATION NOTES

The SL1454 FM demodulator has a very simple application
with very low external component count. This is
demonstrated by the applications circuit diagram Fig.4, but
as with most integrated circuits, particularly those working at
high frequencies, some attention to good RF layout
techniques and correct component selection wil! ensure
optimum results.

A good layout can usually be ensured by the simple
precaution of keeping all components close to the SL1454,
maintaining short lead lengths and ensuring a good low
impedance ground plane. Double sided board layout
enables these objectives to be easily met, but is not essential
for satisfactory operation. All coupling and decoupling
capacitors should be chosen for low impedance
characteristics at high frequencies. A fairly stable
component should be selected for the quadrature coil tuning
capacitor to prevent excessive drift. The power supply
decouplng capacitor from pin 6 to ground should be 0.1uF
minimum, but the input coupling and decoupling values can
be smaller, about 1nF being adequate.

The only remaining components to be selected are those
forming the quadrature circuit on pins 2 and 3 and some care
in the determination of values for these is required if optimum
performance is to be obtained.

Choose suitable values for L and C to resonate at the
intermediate frequency you are applying to the device using:

fo1
~2mJ/LC

The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
‘demodaulation S curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive lead
to the demodulator and thereby restrict the video output
available.

Once suitable values for L and C have been determined,
the working Q for the quadrature circuit should be set, the Q
value determining the video output level and bandwidth.
Video output is proportional to Q whereas video bandwidth is
inversely proportional. The effect of Q variations on video
bandwidth and amplitude can be determined from Table 1
and the graphs in Fig.5.

A value for total damping resistor value to obtain the
required Q can be calculated from:

R = Q2nfL
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The internal 800Q resistor between pins 2 and 3 must be
taken into account when calculating R.

As can be seen from the graphs in Fig.5 for the
demodulator to be demodulate a 20MHz peak to peak
deviation signal with optimum linearity a very low Q value
needs to be chosen (<2). But this has the disadvantage of
producing a demodulator with a very low peak to peak video
output level.

One way of increasing the linear region of the S curve
without reducing the video output level is to incorporate a
dual tuned circuit in the quadrature network. This can easily
be done by capacitatively coupling another parallel tuned
circuit to the normal quadrature tuned circuit.

Fig.6 shows an example of this form of dual tuned circuit,
both sections have the same Q factor and the coupling
capacitors are chosen to give the best linearity (Linear phase
response). Fig.5(b) shows the advantages of the dual tuned
circuit. The effect of varying the Q factor of the dual tuned
circuit on bandwidth is also described by Table 1.

Example

Design a quadrature circuit to demodulate a 140MHz
carrier with 21.4MHz peak to peak deviation, modulated with
a 25Hz triangular dispersion waveform of 2MHz peak to peak
deviation. The video bandwidth required is 9MHz.

Choose L = 40nH
then C = 32.309pF (nearest preferred value 33pF)

The next value to choose is the Q factor. As dispersion is
employed linearity over the full 21.4MHz range needs to be
optimised. The graphs in Fig.5 show that either a single
tuned circuit with a Q of 2, or adual tuned circuit withaQ of 3
is adequate. The dual tuned circuit has the advantage that
the peak to peak video output is larger than that of the single
tuned circuit, but extra components are required. Both
circuits have a larger video bandwidth than the required
9MHz. The value of the damping resistor for the required Q is
calculated below:

For Q=2

TotalR =Q2nfL
=2x2xm x 140 x 106 x 0.04 x 106
= 70.3717Q2

allowing for the internal 80012 resistance between pins 2 and
3 (see Fig.3), the external resistance should be 77.1Q,
choose 820).




SL1454

For Q=3 Q BANDWIDTH
Total R =Q2rrfL
=3x2 x 1 x 140 x 106 x 0.04 x 107 : 6 10MHz
_ 4 11MHz
=105.56Q2 2 12MHz
allowing for the internal 8000 resistance, the external
resistance should be 121.5Q, choose 120Q. Table 1
When using a dual tuned circuit the value of coupling
capacitor is dependent on the Q factor. Table 2 give a guide
to the values needed for best linearity. Q | COUPLING CAPACITOR
6 3.9pF
4 5.6pF
3 10pF
Table 2

~ S
PPN
S 25 A Q=4 .s g 2s /] ™~
: o :
) 2 / : 2
-
5 2 /
g T £ ‘_/
0
8 N Q 15 —
8 15 / a
120 130 140 150 160 120 130 140 150 160
FREQUENCY (MHz) FREQUENCY (MHz)
(a) Single tuned quadrature network (b) Double tuned quadrature network

Fig.5 Output voltage v frequency

Y
TF
10p
0.04uH 0.04uH
VIDEO OUT *————+———{15 a1 —
+———e 30— 3p
SL1454 120 120
' 7 21— 33p
n
140MHz
weor o——1H] 8 P o
RV Tm
Q=3

2t

Fig.6 Example of double tuned quadrature circuit
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SL1455

WIDEBAND FM DEMODULATOR WITH THRESHOLD EXTENSION

The SL1455 is a wideband FM demodulator with threshold
extension. It is intended for use in satellite receivers with an
IF between 300MHz and 700MHz. The device features
electrostatic protection on all pins.

FEATURES

7dB Noise Threshold Obtainable

Low External Component Count

Negligible Differential Gain and Phase Error

Wide Operating Frequency Range 300 to 700MHz

Demodulates FM Signals with up to 28MHz
Pk to Pk Deviation

APPLICATIONS

B DBS Receivers
B Wideband Data Communications Demodulator

w1 14]] rF weut
w[]2 13[] v
s r2fve
Vccﬁ 4 11{] VIDEO OUTPUT
w([]5 10{] ov
w[]6 9w
7 8
QUADRATURE DP14
NETWORK MP14
Fig.1 Pin connections (top view)
ABSOLUTE MAXIMUM RATINGS
Operating temperature range -10°C to 80°C
Supply voltage v

Storage temperature range

-565°C to 125°C

4
«*+—C VcC

12
«*——©0 Vee

13
«*——O 0V

DEMODULATOR
14 [\ 1
RF INPUT fin o- osc +2 © 0\82581
fi fi
-5 -+ VIDEO
1 l AMPLIFIER
3 4 7 8
TUNED QUADRATURE
ccT CONNECTIONS

Fig. 2 Block diagram of SL1455
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 25°C  Vcc = 4.5V - 5.5V

SL1455

- - Value " -
Characteristic Pin Min. Typ. Max. Units Conditions

Supply voltage 12,4 45 5 55 A

Supply current 12,4 25 30 35 mA

Differential gain <£1 % Af = 21.4MHz p-p. Demodulated
staircase referred to input
staircase before modulation

Differential phase <£1 Deg Demodulated colour bar waveform
referred to waveform before '
modulation

IF range 300 610 700 MHz

Input level 14 22 400 mV rms

Noise threshold 7 dB See Note 1

Output level 1 1.3 V pk to pk | 21.4MHz pk to pk deviation

Intermodulation products 11 -60 dB See Note 2

Video bandwidth 10 MHz

NOTES

1. All parameters from Noise threshold to Video bandwidth are

Fig.3

2. Signél 1 4.433MHz : Deviation = 21.4MHz pk-pk
Signal 2 6MHz : Deviation = 3MHz pk-pk (PAL and Sound Subcarriers)

determined by the application circuit. These results were gained with the circuitin

VceC sv

C:
a4.7u

4

R1 10k
2
L160n 3

H
C5
- "'ﬁ

1

SL1455

(3]
1n" :R?:
c2 INPUT
1n'|
S)

VIDEO
100 OUTPUT

Fig.3 Typical application, 612MHz threshold extended demodulator
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SL9100

VIDEOTEXT DATA SLICER AND CLOCK REGENERATOR

The SL9100 has been designed to recover data from
composite video type signals, e.g. Teletext broadcasts. As
well as retrieving data, the SL9100 will resynchronise a Clock
output to the Data stream and also provide a composite sync
output.

FEATURES

Slicing Of Data Adapts To Both The Black And White
Video Levels

Pre-Adaption Of The White Level Occurs At The
Beginning Of Each Video Line

Pre-Adaption Avoids Slicing Of The Colour
Burst Signal

TTL Compatible Data Output
TTL Compatible Resynchronised Clock Output
TTL Compatible Composite Sync Output

Interfaces Directly To The Plessey Teleview
System, Specifically The MR9710 And MR9735

+12v SUPPLY (|14 18[] OV (GROUND)
SYNC ouT [|2 17[] SYNC TIP LEVEL
RSYNC TIME CONST []3 16[] MONO TIME CONST
RSYNC (s 15[ CHROMA FILTER
meeaas(ls St w[jvocomw
xtau [fe 13[[] BLACK LEVEL TIME CONST
xvaiz (7 12{] WHITE LEVEL TIME CONST
OVERTONE FILTER (8 (] pata output
+5V SUPPLY q 8 10[] cLock ouTPuUT
DP18

Fig.1 Pin connection - top view

T [ 17
1 1

J

©

RSYNC T/C

1
CONTROL
D BISTABLE
Q cu
R

I

RSYNC

>

R SYNC
TIME OUT

CRYSTAL
OSCILLATOR

_zl_~____o__l>___!>____

5 8
—_— VERTONE
TELETEXT/DS ° FILTER
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated): Tamb = 25°C-

SL9100

Pin Value
Characteristic No. Unit Conditions
(Symbol)| Min. | Typ. | Max.
5V supply voltage 9 4.2 58 \Y
5V supply current 9 40 45 mA |5V rail =5V
12V supply voltage 1 10.8 13.2 \
12V supply current 1 11 15 mA |12V rail =12V
Video input (p-p) 14 1.5 4.5 Y AC coupled, positive video
Input impedance 14 10 kQ
Signal/noise ratio 14 20 dB | W.R.T. data height, during data line,
with band limited white noise
Co-channel interference 14 130 mV(pk) | 26.042kHz sine wave added to video
Co-channel interference 14 130 mV(pk) | 52.083kHz sine wave added to video
RSYNC input pull-up 4 3.0 kQ |Internal to +5V
RSYNC input low level 4 05 Vv 0.5mA max. source
RSYNC input high level 4 438 \" 20uA max. source from pin
RSYNC input capacitance 4 5 pF
Teletext/DS pull-up 5 10 kQ |Internal to +5V
Teletext/DS input low 5 0.5 \" 500uA max. source
Sync output low level 2 0.4 Vv
Sync output high level 2 35 v
Data output low level 1" 04 \Y Sink 1.5mA min. Drive
Data output high level 1 3.0 \ Source 1.5mA min. }25pF max.
Clock output low level 10 04 Vv Sink 1.5mA min. Drive
Clock output high level 10 35 Vv Source 1.5mA min. }25pF max.
Black level source 13 25 MA
White level sink 12 25 UA
Mono source 16 50 HA
Sync tip level source 17 20 UA
Pre-adaption 12 60 100 % ]| Over video input range
Data slice level an 50 % | Over video input range
Sink slice level (14) 150 mV | Level above sync tips at pin 14
Crystal oscillator frequency (fx) 6/7 55.5 MHz | Components as in Fig.5
Clock output frequency 10 15 | fx/8| 75 MHz | Free running (no video input)
Data output frequency 1 1.5 75 MHz
Regenerated clock phase 10 60 90 ns | Trailing edge lag w.r.t.
data output trailing edge

CIRCUIT DESCRIPTION

Video Input (Pin 14) And
Chroma Time Constant (Pin 15)

The incoming video is AC-coupled into an emitter
follower, biased to 6.4V through 10kQ. This provides
‘buffered video’ which is then fed to an external pad through
1kQ, where an external capacitor (C8 = 1nF) acts as asingle
pole filter. This filter subdues the chrominance signal,
providing ‘filtered video’, after correcting for the voltage drop
in the 1kQ resistor.

Sync Time Constant (Pin 17) And
Sync Qutput {Pin 2)

‘Filtered video’ is fed into.a conventional negative peak
detector using a current source into an external capacitor
(C10 = 22nF). The output of this is modified in two ways:

1. With no signal present, it is clamped typically 0.2V below
the quiescent video level, ensuring no SYNC output or

2. With SYNC detected the output will represent a SYNC

slice level typically 0.15V above the SYNC tips (positive
video).

This provides slicing of ‘filtered video’ which produces
positive SYNC's at ECL levels for internal use. This signal is
then inverted in a TTL output buffer, producing negative
going composite SYNC.

Monostable Time Constant (Pin 16)

This provides the ‘pre-adaption period’ which has the
following functions:

1. To determine when pre-adaption takes place and

2. Clamp a capacitor to the black level for subsequent
reference.

The monostable is triggered on the trailing SYNC edge
with a typical period of 4us. This is set by an external
capacitor (C9 = 100pF) on pin 16.
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SL9100

The associated SYNC gates ensure that slicing of the
colour burst, or other noise immediately following SYNC,
does not give rise to a false SYNC pulse or pre-adpation
period. Fig.3 shows the resultant action.

Black Level Time Constant (Pin 13) And
Pre-Adaption Level

The black level circuit comprises two separate peak
detectors. The first tracks negative excursions of DATA in
the video signal, while the positive detector resets the black
level during the pre-adaption period. The positive detector is
normally gated out. The negative peak detector includes a
current source which charges the external black level time
constant capacitor (C6 = 2.2nF) on pin 13.

During the pre-adaption period, a fixed gain amplifier is
enabled to produce a ‘pre-adaption level'.

A voltage proportional to the SYNC height w.r.t. black level
is added to the black level and fed to the white level circuitry
(i.e. estimated data size).

White Level Time Constant (Pin 12) And
Data Output (Pin 11)

The white level is determined by a positive peak detector
which stores either the most positive data level, or estimated
data level (pre-adaption). The white level time constant is
determined by an external capacitor (C5 = 2.2nF, pin 12)
which is drained by an internal current sink.

The mean value of both black and white levels is chosen to
be the slice level at which DATA is recovered from the video
signal. This mean level is normally set at 50% of the
difference of black and white levels as indicated by the two
resistors shown in Fig.2. The DATA, at ECL levels, is used for
Clock regeneration and also feeds a TTL buffer for output at
pin 11,

Crystal Oscillator (Pins 6 And 7) And
Overtone Filter (Pin 8)

The crystal oscillator uses a third overtone crystal and a
parallel tuned circuit (pin 8) to ensure oscillation at 55.5MHz.
It provides two anti-phase clocks for driving an on-chip four-
bit shift register.

Clock Output (Pin 10) And Teletext/DS (Pin 5)

The crystal oscillator output is divided by eight by the 4-bit
shift register to provide a 7MHz (typ.) clock from incoming
data. The output of the control bistable provides

synchronisation of the regenerated clock to the recovered
data. —

When the control bistable output and Teletext/DS pin are
both low, the shift register will fill with zeros. Note that DS is
grounded for Teletext operation, and that an RSYNC pulse
will reset the control bistable output to zero. The output of
the first NOR gate associated with the register will hold the
clock output to zero until a negative transition of Data clocks
the control bistable. This NOR gate output will then go low,
allowing the zeros in the register to be clocked out as ones,
and also fed back to the input and re-loaded as ones. This
provides resynchronisation, and the output tap on the shift
register is such that the negative clock edge occurs during
the middle of each Data bit to provide correct clock phase
w.r.t. recovered data. .

Note that if the Teletext/DS pin is held high, the clock
output is a free-running division of the 55.5MHz oscillator.

RSYNC input (Pin 4) And
RSYNC Time Constant (Pin 3)

Clock resynchronisation takes place at the start of each
line. An RSYNC pulse will occur at the beginning of each
possible Teletext line. If data is present, the clock is re-
started, checked for frequency by the Teleview system and a
second RSYNC pulse occurs to provide final
resynchronisation (see Timing Diagram, Fig.4). If,_on a
possible Teletext line, no data is present then the RSYNC
time-out circuit provides re-start of the clock before the end
of the line (typically 20us after the last RSYNC puise). This
uses an external capacitor (C1 = 1nF) on pin 3, pulled up
through a 20kQ resistor, which is discharged by each
RSYNC pulse.

APPLICATION NOTES

Black And White Time Constants

The black and white time constants are set by the external
capacitors, C6 and C5 respectively, and the internal source
and sink currents of 25uA, on pins 13 and 12. The values of
C6 and C5 can be calculated once the rate at which the levels
must change, in order to accommodate signal level
fluctuations, has been pre-determined.

For the white level, an additional restriction must be taken
into account in order to avoid false data to be sliced. This
level must not fall to that of the black level, within a line
period, or it will be similar to the quiescent black level, and
hence the data slice level also. In order to be safe, this means
that the value of C5 should not be less than 2.2nF.

(ECL)

RECOVERED

ol SYNC FROM

SLICING OF SEPARATOR
COLOUR BURST

SYNC INPUT

TO OUTPUT

BUFFER

|

14v

] SYNC |

T C4 CAPACITOR
- VOLTAGE -
MONOSTABLE
TIME CONSTANT
. PIN 16
MONOSTABLE
(ECL) l I COMPARATOR
OUTPUT
PRE-ADAPTION
PERIOD

Fig.3 SYNC and monostable timing
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S PLESSEY

Semiconductors

SP4541

1GHz - 256

The SP4541 is one of the range of Plessey Consumer high
speed dividers.

The device is intended for use in television frequency . ~
synthesis systems. It has a division ratio of 256 with a single Vcc) °
TTL output and incorporates an on-chip preamplifier with a 2 w[Imeur
differential input. The input pins may be used as UHF and s 12f]
VHF, with only a slight loss of sensitivity, if suitable drive — SP4541 al
circuitry is employed. VT
s 10{] eyt

FEATURES }E " of)

o
@ On<chip wideband amplifier g sfl
B High input sensitivity DP14
B Highinputimpedance
. Low output radiation Fig.1 Pin connections - top view
B TTL output

VREF SUPPL,V + SUPPL; +

250 [j 250 +256
100
10

4
DIFFERENTIAL ouTPUT
INPUT

13

e T

7 6

Fig.2 SP4541block diagram

ELECTRICAL CHARACTERISTICS (see Fig.3)

Test Conditions (unless otherwise stated):
Tamb=0°C to +65°C, Vgc =+5V

Characteristic Pin Wi YrayI:e Mox. Units Conditions
Operating voitage range 1,2 45 5 5.5 \
Supply current 1,2 70 90 mA
Input voltage, V|, 80MHz 10 17.5 200 mvms Sine wave into 5002
300MHz 10 17.5 200 mvVms
500MHz 10 17.5 200 mvVrms
700MHz 10 17.5 200 mVms
1000MHz 10 17.5 200 mVrms
Output voltage High 33 \" Sourcing 0.2mA
Low 0.4 v Sinking 2mA
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SP4541

ABSOLUTE MAXIMUM RATINGS
Supply voltage, Ve +7V —
Input voltage ' . 2.5V p-p UHE )
Ambient operating temperature - 10°C to +65°C g i 10
Storage temperature -55°C to +125°C " i Sasat
¥ Jl"—‘ .
1.8p
VHF l
56 10p
= N h 01-7
1000 . ") " "I (a) Dual input
/3:7 C :] VHF OSC. _._Isw\—fm_—ii_ L e —
Voure——(]a  SP4541 N 15p
1n " T
i ofl—{— spasat
vin
0 1 | 13
7 1 50 Sounce e ese 3I.ap 2.2p -[ 1
20nH fj;
(b) ‘T'input

Fig.3 Test configuration
20

Fig.4 Combined input operation

541

VIN (mV RMSINTO 5092)
3
—

‘.\"\

[}
200 400 600 800 1000
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

S$11 REF 50ohms

Fig.6 Typical inputimpedance
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The SP4632

PLESSEY

Semiconductors

SP4632

+ 64 prescaler is one of Plessey

Semiconductors' latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It
has a lower supply current giving reduced dissipation and
operating temperatures in an 8-pin plastic DIL package.
Spurious radiation has been reduced from all stages.

The SP4632 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL outputs.

FEATURES

B | ow Supply Current

8 Low Radiation

B  1nput Wideband Ampiifier
B  High Input Sensitivity

B  High Input Impedance
B  Balanced ECL Outputs

ABSOLUTE MAXIMUM RATINGS

Supply voltage

Input voltage

Storage temperature
Operating temperature range

Vce +7V

2.5V p-p

-55°C to +125°C
0°Cto +80°C

1GHz + 64 PRESCALER WITH LOW CURRENT AND LOW RADIATION

0, ~ ehesv
d: p
weut! 1 spag32 | oureur
gs of]
ov (e N

0P8

Fig.1 Pin connections - top view
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L
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500 500
7

6
l —)

} OouTPUT
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Fig.2 SP4632 block diagram




SP4632

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = 0°C to +70°C, Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

Value
Characteristic Pin Min. Typ. Max. Units Conditions
Supply current 8 25 35 mA | Vce = 5V
Input sensitivity 2,3 RMS sinewave (50 ohms system)
80MHz 8 175 mv
150MHz 4 10 mvV
300MHz 3 10 mvV
500MHz 3 10 mvV
700MHz 3 10 mV
900MHz 4 10 mv
1GHz 6 175 mV
Input overload 23 200 mV | 80MHz to 1GHz
operating frequency
Input impedance 23 50 ohms | See Fig.5
2 pF
Output voltage no load 6 08 V p-p } fin = 1GHz Ve = 5V
7 08 V p-p
g)su’t:?:ts voltage with load t73 g:: z } fin = 1GHz Voc = 5V
Output impedance 6 05 kohms
7 0.5 kohms
Output imbalance 6,7 0.1 Vv

NOTE
The ditterence between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

5V
——
-/
i o1
————— 1 A 1000 180
I 4 seuse 7 }——"“_‘:}"'—_——"} .
GeneRAToR : ) ’ 1000 100
‘ s
| 1000 s
| cmn " 'J'o.m 159" 159
''''' ] T
o
o o ov ov o
Fig.3 Test circuit
+5V
-
A\
il .
n 1000 180
v weor —|pp————f)z H}«H_—_J—r————o}
outPuT
VHF INPUT —l‘”l-— 3 6 }—-‘*!!'—*r—-c‘“:—
. sf) up"L 15p
1 ME- 2 X% F
T T

Fig.4 Application circuit
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S PLESSEY

Semiconductors

SP4633

1GHz -+ 64 NON SELF OSCILLATING PRESCALER

The SP4633 -+ 64 prescaler is one of Plessey
Semiconductors latest range of high speed dividers for

consumer frequency synthesis and measurement systems. It <
has a lower supply current giving reduced dissipation and ‘o o s
operating temperatures in an 8-pin plastic DIL package. mm;d’ sPag3s 4| oureur
Spurious radiation has been reduced from all stages. Qs ol
The SP4633 incorporates a two stage preamplifier which ov(]e sh
gives good low frequency sensitivity and prevents self
oscillation. oP8
Electrostatic protection is provided on all pins. - - - -
Fig.1 Pin connections - top view
FEATURES
B Does Not Self Oscillate
B (Low Supply Current
B Low Radiation
B  Input Wideband Amplifier
P £AmP ABSOLUTE MAXIMUM RATINGS
B  High Input Sensitivity
B  High Input Impedance Supply \:oltage Vee +7V
Input voltage 2.5V p-p
B  Balanced ECL Outputs Storage temperature -55°C to +125°C
B Electrostatic Protection On Chip Operating temperature range 0°Cto +80°C
SUPPLY -
8
vce
500 500
-
a a . ¢ f OUTPUT

Fig.2 SP4633 block diagram
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SP4633

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

Tamb = 0°C to +70°C, Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

Characteristic Pin i v,';::e W] Units Conditions
Supply current 8 32 45 mA Vee + 5V
Input sensitivity 23 RMS sinewave (50 ohms system)
50MHz to 400MHz 15 5 mVv
600MHz 2 75 mV
800MHz 3 10 mvV
1000MHz 5 15 mV
Input overload 23 300 mV 50MHz to 1GHz operating
frequency
Input impedance 23 50 ohms | See Fig.5
2 pF
Output voltage no load 6 0.8 V p-p } fe = 1GHz Voo = 5V
7 08 V p-p
Output voltage with load 6 0.55 v
a8 Fig3 9 ; 058 v } fin = 1GHz Vce = 5V
Output impedance 6 05 kohms
7 05 kohms
QOutput imbalance 6,7 0.1 Vv

NOTE

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels

should be maintained within these limits at all frequencies.

-5V
-~
<
______ 100n 180
SP4633 y | g m— = }omm
SIGNAL 3__.“_._(:?_
GENERATOR :I 100n
—{ 3™ 159-[:"" 3-159
-4L- |
o ov
Fig.3 Test circuit
+5V
Ao
n E ! :}T 180
rrom [ureweur —{pp——-"{2 Hk—:——-}
500 ouTPUT
sounce | vir npuT —f 3 H.—y—:}—‘r—r—*
1in . s j 100n 180 ‘5n-h 15
uunug. 12p =0
o
T T
W

Fig.4 Application circuit
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TYPICAL DEVICE

lllllllll

1111

(SWHO 05 OLNI SWY AW) NIA

FREQUENCY (MHz)

ty

itivi

Fig.5 Typical input sens

Fig.6 Typical input impedance
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@ PLESSEY

Semiconductors

SP4653

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4653 + 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It - go ¥ e
has a lower supply current giving reduced dissipation and d- b
operating temperatures in an 8-pin plastic DIL package. mpyt 8P48s3 ouTPUT
Spurious radiation has been reduced from all stages. g °p

The SP4653 incorporates an on-chip preamplifier with w[je sl
differential inputs, and has balanced ECL outputs. DP8
FEATURES Fig.1 Pin connections - top view
B  Low Supply Current
B Low Radiation
B Input Wideband Ampilifier
B  High Input Sensitivity
B High Input Impedance
@ Balanced ECL Outputs
ABSOLUTE MAXIMUM RATINGS

Supply voltage Vee +7V

Input voltage 2.5V p-p

Storage temperature -55°C to +125°C

Operating temperature range 0°Cto +80°C

SUPPLY +
L]
Vee
*® "
VREF
[
e
+—0
550 550 +256

DIFFERENTIAL
NPUT 3

s T

ov

Fig.2 SP4653 block diagram
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SP4653

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = 0°C to +70°C, Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

Value

Characteristic Pin Vin Typ. Ty Units Conditions
Supply current 8 25 35 mA | Vcc =5V
Input sensitivity 23 175 RMS sinewave
70MHz 8 14 mV
150MHz 4 10 mV
300MHz 3 10 mV
500MHz 3 10 mv
700MHz 3 10 mV
S00MHz 4 10 mV
1050MHz 6 14 mV
Input overload 23 200 mV | 70MHz to 1050MHz
operating frequency
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage no load 6 08 V p-p } fin = 1GHz Ve = 5V
7 08 Vp-p
SsutF;i);tsvoltage load 3 gg z ;S }fin =1GHz Vcc = 5V
Output impedance 6 kohms
7 kohms
Output imbalance 6,7 0.1 \

NOTE
The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

===
! 500
| SAMPLING
| SCOPE
L
-5V
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I
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TIL
T
1
I
%

2

Fig.3 Test circuit

-5V

UMF INPUT ——' —-—-ﬁ 2 7 l—*{:—————h
SP4653 } ouTtPuT

o e

Fig.4 Application circuit
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@ PLESSEY

Semiconductors

ROVERE
1.2GHz + 128 PRESCALER
The SP4656 + 128 prescaler is one of Plessey
Semiconductors latest range of high speed dividers for
consumer frequency synthesis and measurement systems.
It has low power current giving reduced power dissipation WPUT[ T < s
and operating temperatures in an 8-pin plastic DIL package.
Spurious radiation has been reduced from all stages. INPUT [ 2 7 :]ov
The SP4656 incorporates an on chip preamplifier with SP4656 j——
differential inputs, and has balanced ECL outputs. 3 spjouteut
4 5§joutput
DP8
FEATURES Fig.1 Pin connections-top view
B  Low Radiation
B  Low Supply Current
] Input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity Supply Voltage Vcc +7V
B  High Input Impedance Input voltage 2.5v p-p
[ ] Balanced ECL Outputs Storage temperature range -55°C to +125°C
] Electrostatic Protection on Chip Operating temperating range 0°Cto +80°C

VRer

SUPPLY +

Veces—¢

1K

-

550 550)

+128

DIFFERENTIAL
INPUTS o

O

1mA

T

ov

2K

7\

o0
OUTPUTS
l—o

2K

Fig.2 SP4656 block diagram

167




SP4656

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +80°C,VCC = +4.5Vto +55V

. Value "
Characteristic Pin Units Conditions
Max Typ Min
Supply current 8 32 38 mA | Vcc=5V
Input sensitivity 1,2 RMS sine wave
80MHz 8 14 mV
150MHz 4 10 mV
300MHZz 3 10 mV
500MHz 3 10 mV
700MHz 3 10 mV
900MHz 4 10 mV
1050MHz 6 14 mV
1200MHz 15 35 mV
Input overload 12 300 mV
Input impedance 1,2 50 ohms | See fig. 6
2 pF

Output voltage load as fig.3 56 05 08 Vp-p | Fout=7.8MHz, Vcc =5V
Output voltage no load 56 0.8 1 Vp-p | Fout =7.8MHz, Vo =5V
Output imbalance 5,6 0.1 \"

NOTE

The difference between the maximum input sensitivity and mimimum overload figures 1s the dynamic range of the device. For correct
operation the input signal must be maintained between these limits at all frequencies.
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@ PLESSEY

Semiconductors

SP4660

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4660 + 256 prescaler is one of Plessey
Semiconductors’ lastest range of high speed dividers for
consumer frequency synthesis and measurement systems.
The device features a low supply current giving reduced
dissipation and operating temperatures and is encapsulated
in an 8-pin plastic DIL package. Spurious radiation has been
reduced from all stages.

The SP4660 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL output.

Electrostatic protection is provided on all pins.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity from 50MHz to 1GHz
High Input Impedance

Balanced ECL Outputs

Electrostatic Protection On Chip

Qo — efpesv
Q2 1]
WPt 8P4880 ouTPUY
g L
o (e sfi
oP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vee +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°C to +80°C

SUPPLY +
8
vee
x % *®

{1 7

[ P [ o
& [ OUTPUT

¢—0

N
1K 1® > +256

Fig.2 SP4660 block diagram
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SP4660

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C  Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

Characteristic P | Y;:‘ ] Unhs Conditions
Supply current 8 32 45 mA | Vec =5V
Input sensitivity 23 RMS sinewave
50MHz 3 5 mvV
150MHz to 1000MHz 1 5 mV
Input overload - 23
300 mV 50MHz to 1.0GHz
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage no load 6 08 Vp-p } fin = 1GHz Ve = 5V
7 08 V p-p
Output voltage load 6 06 Vp-p . _
o F?g.a 9 ; 08 vor }fln = 1GHz Ve = 5V
Output impedance 6 1 kohms
7 1 kohms
Output imbalance 6,7 0.1 v

NOTE
The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

_____ e i 1000 00
o 01 =
| .
odten| ) | T
|
_____ J it .[IT

Fig.3 Test circuit

i .
—‘-l:\{"—i Iva : : P - n:& I 200
e -l- . Tu“x Llj-

Fig.4 Application circuit
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SP4660

TYPICAL DEVICE

FREQUENCY (MHz)

Fig.5 Typical input sens

b4
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Fig.6 Typical input impedance
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PLESSEY

SemiconducCiorsS s

SP4665

1GHz - 64/256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4665 is a selectable division ratio high speed divider
capable of replacing ECL output prescalers such as SP4632
and SP4653 with a single part in applications with alternative
-+ 64 and - 256 division requirements.

An integrated low pass filter reduces radiation levels and
saves the cost and space required by external filtering
components.

Electrostatic protection is provided on all pins.

T

L110 LI 8] +5v
{E 2 p
INPUT SP4665 ouTPUT
gs sp
e 5[] +64/+256 SELECT

MP8, DP8

FEATURES Fig.1 Pin connections - top view
B Ultra Low Radiation
B  Active Output Filtering (3rd Order)
B  Low Supply Current
B  Input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B  High Input Sensitivity Operating temperature range 0°Cto +80°C
B High Input Impedance lSuppIy \:0"399 \/2°gv+7V
nput voltage .5V p-p
B Balanced ECL Outputs ) Storage temperature -55°C to +125°C
B  Electrostatic Protection On Chip Junction temperature +175°C
64/ 256 SUPPLY -+
SELECT 8
20k I
Vee
VREF
NS v
577 +64/256 > B N s00 7
— " }—o0
- }OUTPUT
2 LOW PASS - {—}—o0
DIFFERENTIAL { FILTER seo 6
INPUT 3
O— 2mA 2mA
J@» L
ov
Fig.2 SP4665 block diagram
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SP4665

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +80°C, Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

- . Value 5 .
Characteristic Pin Min Tvp. Max. Units Conditions
Supply current 8 36 42 mA Vce = 5V
Input sensitivity 23 RMS sinewave
70MHz 8 14 mV
150MHz 4 10 mV
300MHz 3 10 mV
500MHz 3 10 mV
700MHz 3 10 mV
900MHz 4 10 mV
1050MHz 6 14 mV
Input overload 23 300 mV 70MHz to 1050MHz
operating frequency
Input impedance 23 50 ohms See Fig.6
2 pF
Output voltage with 12p load 6,7 0.8 1 V p-p -+ 64 mode ’
08 1 Vp-p | +256mode M = 100MHz
0.5 0.6 V p-p <+ 64 mode N
08 1 Vpp | +256mode " - 'GH
Output impedance 6,7 500 ohms
Output imbalance 6,7 0.1 Y
Voltage for 256 operation 5 1 \Y
Voltage for -+64 operation 5 35 \Y See Note 1
Sink currentfor <256 operation 5 100 UA V Pin5 =0V
NOTES

1. Pin 5 has an internal pull up and may be left open circuit for +64 operation.

2. The difference between the maximum input sensitivity and minimum input overload figures is the dynamic range of the device. For correct
operation the input signal must be maintained within these limits at all frequencies.

3. The -3dB point of the output filter nominally corresponds to an input frequency of 1GHz, in = 64 mode.

NOTE
The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

+5V
——
Ay
8[1—1
_____ . A .
o0 | spaces ' Lz louteur
SIGNAL | sH— 12p
GENERATOR ‘ s ov
I 180°
| HYBRID
_ _ __J_ . COUPLER —1 1
1 0.1 OPEN = 64
o o lcmseo = +256
ov ov

Fig.3 Test circuit
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SP4665

+5V
N\
, g 8t
UHF INPUT —————{]2 7—-
— SP4665 } ouTPUT
VHF INPUT—] } {]3 6 F—t——
4 5 }w‘ Note: For +64 operation
1 TURN ==12p ' Pin 5 may be left open
Yy circuit or connected
100p I to +5V.
T ! 4 T 4oV
y t
Fig.4 Application circuit
18
16
14
12 v

10 \ SPECIFICATION LIMIT / ]

ViN (mV RMS INTO 50 OHMS)

" TYPICAL DEVICE

\\_/’_\_/

0 200 400 600 800 1000 1200
FREQUENCY (MHz)
Fig.5 Typical input sensitivity
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] PLESSEY

Semiconductors

SP4666

1.0GHz + 64/256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4666 is a selectable division ratio high speed
divider capable of replacing ECL prescalers such as
SP4632 and SP4653 with a single part in applications with

alternative +64 and + 256 division requirements. NC [ T < g ] L5V
A switched low pass filter with -3dB points at 5.3MHz
and 15.6MHz is connected before the output stage to INPUT [2 7] OUTPUT
reduce the harmonic content to very low levels. wPoT ] SPa666 1 ouTeoT
Electrostatic protection is provided on all pins. 3 61J ouTtpuT
ov [}a 5] +64/+256SELECT
FEATURES l?n’l,’?i
B  Switched Low Pass Filter for Very Low
Output Radiation Fig 1 Pin Connections - top view
B Low Supply Current
[ ] Input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B  High Input Sensitivity lsupttﬂy \Iionage vczcs:« v
. nput voltage 5v p-p
= g'%h Inp:tEl(r;\l;_) %jatn C? Storage temperature range -55°C to +125°C
alanced t utputs ) Operating temperating range 0°C to +80°C
| Electrostatic Protection on Chip
SUPPLY +
2K
e d
L p”
N 7
® » > £64/+256 FILTER OUTPUTS
6

2 L_______j

INPUTS
O
3
10K
20K | 50.a

5
+64/+256 SELECT

Fig. 2 SP4666 block diagram
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SP4666

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +80°C, VCC = +45Vto +55V

X Value .
Characteristic Pin - Units Conditions
Min Typ Max
Supply current ) 8 23 30 mA [VCC =5V
Input sensitivity 23 RMS sinewave
50MHz 25 10 mV
200MHz to 1050MHz 05 5 mV
Input overload 2.3 500 mV
Input impedance 23 50 ohms [ See fig.6
2 pF
Output voltage with 12pF load 6,7
0.8 1 Vp-p | +64 mode
fin = 100MHz
08 1 Vp-p | +256 mode
0.4 0.5 Vp-p | +64 mode
fin = 1000MHz
0.7 0.9 Vp-p | +256 mode
Output impedance 6,7 500 ohms
Output imbalance 6,7 0.1 \Y
Voltage for +256 operation 5 0.5 \"
Voltage for +64 operation 5 35 v See Note 1
Sink current for + 256 operation 5 250 pA V pin 5§ =0V
NOTES

1. Pin 5§ has an internal pull up and may be left open circuit for +64 operation
2. The difference between the maximum input sensitivity and minimum overload hgures is the dynamic range of the device.For correct operation the
input signal must be maintained between these limits at all frequencies

+5V
——
[ 3 -/ 8
2 71t > OUTPUT
; spaces I .
""""""" c " 3 31 9 OUTPUT
c | ! 5UTPU
SIGNAL 4 5 }1
GENERATOR OPENS + 64 e o=
D CLOSED = + 256 0.1p | 12p l 12p
7777 /7777

50Q

Fig. 3 Test circuit
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SP4666

+5V
-1
" [ 1 N\ 8 ] ‘_
UHF INPUT —| {] ] »
v 4% spaces ' | OUTPUTS
VHF INPUT—] {3 6}
in
A J } a3 Note:For + 64 operation
1 TURN ==12p ! ==0.1p Pin 5 may be left open
H arcuit or connected
' to +5V
1000 : lov
¢ o — TO
Fig.4 Application circuit
16
14
\"
1
N 12
m
\")
R 10
M
S
I 8
N
T
o g _
g SPECIFICATION LIMIT
0 4
H
M
S
2 S
\ TYPICAL DEVICE
[ 1
0 200 400 600 800 1000 1200 1400

FREQUENCY (MHz)

Fig.5 Typical input sensivity
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@PLESSEY

Semiconductors

SP4676

950MHz + 128/136, + 64/68 VERY LOW RADIATION DUAL MODULUS

PRESCALER
The SP4676 + 128/136, +64/68 prescaler is one of
Plessey Semiconductors latest range of high speed
dividers tor consumer frequency synthesis and
measurement systems. It has a lower supply current giving vee E 1 ~ g ]BIAS
reduced dissipation and operating temperatures in an 8 pin
plastic DIL package. Spurious radiation has been reduced INPUTE 2 7 JMODULUS CONTROL (PSC)
from all stages. i 5P4676
The SP4676 incorporates an on chip preamplifier and NC 6 DM
has a single ECL output. The control input is latched and OVE 4 5 ]OUTPUT
synchronised making the device highly tolerant to delays in
the control loop.
Electrostatic protection is provided on all pins. DP8
FEATURES Fig 1 Pin Connections - top view
B Low Supply Current
B  Very Low Radiation ABSOLUTE MAXIMUM RATINGS
| Input Wideband Amplifier Supply Voltage Ve + 7V
B  High Input Sensitivity Input voltage 25v p-p
B  Latched and Synchronised Modulus Control Storage temperature range -55°C to +125°C
Input Control input voltage (PSC) -0.5V to Vee
. Operating temperating range 0°Cto +70°C
@  Single ECL Output P g temp 9 rang
B Electrostatic Protection on Chip
M PSC SUPPLY +
6 6 1
Vee
2K
L
—e— 2K
—
N ] 275 5
OouTPUT
> ) £16117
1K ]u( - .
2 1mA
INPUT
BIAS © o
8 4
ov

Fig. 2 SP4676 block diagram
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SP4676

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +70°C, VCC = +4.5V to +5.5V with 10ns rise and fall time on PSC input.

- . Value .
Characteristic Pin - Units Conditions
Min Typ Max
Supply current 1 16 21 mA | VCC =5V
Input sensitivity (see Fig. 3) 2 RMS sinewave
Input overload 50 to 950MHz (see note) 2 400 mV
Input impedance 2 50 ohms | See fig.7
2 pF
Output voltage 5 1.2 Vp-p | 15pF load, fo <3.5MHz
1.0 Vp-p | 15pF load, fo =7.5MHz
High level input voltage 7 0.7Vce \" +68/136 mode
Low level input voltage 7 0.3Vee \ +64/128 mode
High level input current 7 10 pA
High level input voltage 6 0.6Vgee \ +64/68 mode
Low level input voltage 6 0.4Vee \" +128/136 mode
High level input current 6 10 pA

NOTE

The ditterence between the maximum input sensitivity and minimum overload figures is the dynamic range of the device.For correct operation the
input signal must be maintained between these limits at all trequencies

26 - v
(o]
24 | —
v in
V22 - ) T < b "
N o— }—o
20 o '"Z‘:; _,,!"'E sPa676 | pSC INPUT
m n
Ve .T——[ |—>outpur
R +64/68 +128/136
M +128/136 77777
S 16 -
+64/128

Fig. 4 Typical application circuit

NOTES(Reter to Fig. 6 opposite)

NwZT0 o O—HZ~—~
® o N~
||

N

\ /
\
\
[ T T

6 The PSC input is sampled at 2 points in each output
ISPECIFICATION LIMIT half cycle, the sampling points being 25% and 50% of
4 the high or low output period from the output
transitions (see Fig. 6a).
2 2. The PSC input must be high for both sampling points
JYPICAL DEVICE in a high or low output period to increase the division
i [ ratio for that output period (see Fig. 6b).
0 3. The rising edge of the swallow pulse should occur at
0 500 1000 o - :
Fi cali o least 30ns before the 25% sampling point.
ig. 3 Typical input sensitivity 4. The division ratio may only be increased for either the

positive or negative portion of any output cycle.

183



SP4676

SIGNAL
GENERATOR
CD = 1nF//100nF
RATIO
50 COUNTER
A
180° HYBRID
D COUPLER
B ?Vec
50
C[ a ) c
Ay
- —]
D 8 o] is
SP4676 K
wbee NC D
50 BUFFER ¢
C [ 180° Co
HYBRID
COUPLER VARIABLE
OUTPUT DELAY CH1 CH2
50 POWER PULSE TRIGGER o
METER GENERATOR  [inpuT 50 8
Fig. 5 Test circuit
NEGATIVE HALF CYCLE
SAMPLING POINTS
—_—A—
(@ 25% |50%
OUTPUT l | I
25% 50%
R 3
POSITIVE HALF CYCLE
SAMPLING POINTS
) 32 OR 64 INPUT CLOCKS 36 OR 72 INPUT CLOCKS
% % 25% 50% EXTENDED
25% s | . 1 COUNT
OUTPUT :
o S —
—>| |=—30ns MIN PSC HIGH IN SHADED AREA
HAS NO EFFECT ON
/ OUTPUT
PSC
—»| |<—10ns MIN
2 OR 64 INPUT CLOCKS 32 OR 64 INPUT K
. 64 INPUTCLOCKS . cyrenDED
COUNT \
ouTPUT 25%  50% \
] L % 25% 50% / L !
T 7/
—>I I<—10ns MIN —>| |<—30ns MIN 36 OR 72
v “INPUT CLOCKS >
psc 7%
PSC HIGH IN SHADED AREA HAS
NO EFFECT ON OUTPUT
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Fig. 6 Timing diagram




SP4676

INPUT IMPEDANCE
TO BE DETERMINED

s1
Zo =50 OHMS A

Fig.6 Typical input impedance
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) PLESSEY

Semiconductors

SP4678

1.2GHz + 128/136, + 64/68 DUAL MODULUS PRESCALER

The SP4678 + 128/136, +64/68 prescaler is one of
Plessey Semiconductors latest range of high speed
dividers for consumer frequency synthesis and
measurement systems. It has a lower supply current giving N
tsy: ! . vee [ 8[]sias
reduced dissipation and operating temperatures in an 8 pin
plastic DIL package. Spurious radiation has been reduced INPUT[ 2 7 ]MODULUS CONTROL (PSC)
from all stages. i SP4678
The SP4678 incorporates an on chip preamplifier and NCQys 6 ]M
has a single ECL output. The control input is latched and OV[ 4 5 ]OUTPUT
synchronised making the device highly tolerant to delays in
the control loop.
Electrostatic protection is provided on all pins. DP8
FEATURES Fig 1 Pin Connections - top view
B  Low Supply Current
B Low Radiation - ABSOLUTE MAXIMUM RATINGS
B input Wideband Amplifier Supply Voltage Voo +7V
B High Input Sensitivity Input voltage 25v p-p
B  Latched and Synchronised Modulus Controt Storage temperature range -55°Cto +125°C
Input Control input voltage (PSC) -0.5V to Vgg
) Operating temperating range 0°Cto +70°C
B  Single ECL Output perating femperaling rang
B Electrostatic Protection on Chip
M PSC SUPPLY +
6 6 1
>Vee
2K
| S )
=
—
BN 275 5
B OUTPUT
+4/8 +16/17
1K ]IK
2 1mA
INPUT
BIAS O— ov
8 a
ov

Fig. 2 SP4678 block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)

SP4678

Tamb = 0°Cto +70°C, VCC = +4.5V to +5.5V with 10ns rise and fall time on PSC input.

. . Value "
Characteristic Pin - Units Conditions
Min Typ Max
Supply current 1 16 21 mA |VCC =5V
Input sensitivity (see Fig. 3) 2 RMS sinewave
Input overload 50 to 1200MHz (see note) 2 400 mV
Input impedance 2 50 ohms | See fig.7
2 pF
Output voltage 5 1.2 Vp-p | 15pF load, fo <10MHz
10 Vp-p | 15pF load, fo <17.2MHz
High level input voltage 7 0.7V¢cc ' +68/136 mode
Low level input voltage 7 0.3Vce \ +64/128 mode
High level input current 7 10 pA
High level input voitage 6 0.6Vce \" +64/68 mode
Low level input voltage 6 0.4Vcce \ +128/136 mode
High level input current 6 10 pA

The difference between the maximum input sensitivity and minimum overload figures is the dynamic range of the device.For correct operation the
input signal must be mantained between these limits at all frequencies

//
26 |
24 |

V$c

1n
+—i1d 7 b
T e
nputo——{— s B2 et

0.01p e 10 ]

_—

I——»OUTPUT

+64/128

\
‘l’ 22 |
N
20 H
m
Vol /
R +64/68 .
M +128/136 +128/136
16
S
|
N
T
(o]
5
0
o
H
M
s 6
SPECIFICATION LIMIT
4 //
2 L
TYPICAL DEVI —
°% 500 1000

Fig. 3 Typical input sensitivity

Fig. 4 Typical application circuit

NOTES(Refer to Fig. 6 opposite)
. The PSC input is sampled at 2 points in each

output half cycle, the sampling points being
25% and 50% of the high or low output period
from the output transitions (see Fig. 6a).

. The PSC input must be high for both sampling

points in a high or low output period to increase
the division ratio for that output period (see Fig.
6b).

. The rising edge of the swallow puise should

occur at least 30ns before the 25% sampling
point

. The division ratio may only be increased for

either the positive or negative portion of any
output cycle.
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SP4678

SIGNAL
GENERATOR
CD = 1nF//100nF
B
NTE
50 u
A
180° HYBRID
D COUPLER
/ B ?Vee
50 o a c
N\ }___'
D B ‘@“_{ -
0 SP4678 ] I ;JL7
50 TN H BUFFER {
C | 180° Co
HYBRID
COUPLER VARIABLE
OUTPUT DELAY —JcH1 CH2
50 POWER PULSE TRIGGER 0 s
METER GENERATOR  [inpuT S
Fig. 5 Test circuit
NEGATIVE HALF CYCLE
SAMPLING POINTS
P
@ 25% lso%
OUTPUT l ‘
25% 50%
¢ 3
POSITIVE HALF CYCLE
SAMPLING POINTS
(b) 32 OR 64 INPUT CLOCKS 36 OR 72 INPUT CLOCKS
o o EXTENDED
25% 50% 25%) 50%
ey COUNT
| /
OuTPUT E
—>| |<—30ns MIN PSC HIGH IN SHADED AREA
HAS NO EFFECT ON
/ ouTPUT
PSC
—>»| |<«—10ns MIN
32 OR 64 INPUT CLOCKS 32 4 INPUT CLO
OR 64 INPUT CLOCKS EXTENDED
[— COUNT \
OUTPUT 25%  50% |
] ] 25% 50% /L .
I | 7/
— |<-— 10ns MIN —>| |<—30ns MIN 36 OR 72
“INPUT CLOCKS ~
7
PSC ////

PSC HIGH IN SHADED AREA HAS

NO EFFECT ON OUTPUT
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SP4678

INPUT IMPEDANCE
TO BE DETERMINED

S11
Zo =50 OHMS -1

Fig.6 Typical input impedance
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o) PLESSEY

Semiconductors

SP4731

1.3GHz + 64 HIGH OUTPUT SWING LOW CURRENT PRESCALER

The SP4731 + 64 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems.
The device features a low supply current giving reduced
dissipation and operating temperatures and is encapsulated
in an 8-pin plastic DIL package. Spurious radiation has been
reduced from all stages.

The SP4731 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL output.

Electrostatic protection is provided on all pins.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs

High Output Swing

Electrostatic Protection On Chip

A 1 B
mPuI; : SP4731 73' ouTPYY
3 s[] \
ov(]e sf
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vee +7V
Input voltage 2.5V pp
Storage temperature -55°C to +125°C
Operating temperature range 0°Cto +80°C

1k

SUPPLY +
)
Vee
300 300

7

—"]
6 { OUTPUT

¢——O

64

Fig.2 SP4731 block diagram
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SP4731

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = 0°C to +70°C Vcc = 4.5V to 5.5V (Test circuit see Fig.3)
Value
Characteristic Pin Min. Typ. Mo, Units Conditions
Supply current 8 35 50 mA | Vec =5V )
Input sensitivity 23 RMS sinewave (50 ohms system)
50MHz 3 5 mVv
150MHz to 1000MHz 1 5 mV
1.1GHz 15 10 mvV
1.2GHz 2 15 mV
1.3GHz 4 20 mv
Input overioad 23 400 mV 50MHz to S00MHz
300 mV 500MHz to 1.3GHz
Input impedance 23 50 ohms | See Fig.5
2 pF
Output voltage no load 6 1.0 V p-p } fin = 1.3GHz Vec = 5V
7 1.0 vV p-p
Ssugi);;voltage load S g: z ;z }fin =1.3GHz Vcc = 5V
Output impedance 6 03 kohms
7 0.3 kohms
Output imbalance 6,7 0.1 v

NOTE

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

0.1,

2T

T,

---=
! 500
i SAMPLING
| SCOPE
Ly ———— v
D -
A4
1k . D—<
_____ 1 . n 100n 180
|J'|_|—_ +—: sparar 7 }-—_‘"'_?__. } ouTPuT
o (1 — e A
GENERAT | na= 10m _L
II wr 8 N S 15p == 15p
| COUPLER 4L
————— - - —
o o o
o
Fig.3 Test circuit
sV
J
1R ]
_i"’_ 100 180
UMF INPUT ]
' spatn @1__. } outpur
VHE INPUT —' i—— 3 e l'—‘:}_' I =
n . s ] 100n L
1 TURN

Fig.4 Application circuit
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SP4731

VIN (MV RMS INTO 50 OHMS)

-
a

-
>

3

-
»

-
3

SPECIFICATION LIMIT

2
_ TYPIC, A L DE\[ICE
I 1
0 500 1000 1500
FREQUENCY (MHz)
Fig.5 Typical input sensitivity
1
05 2
0.2
60MHz

s
Zo 50 OHMS
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Fig.6 Typical input impedance




S PLESSEY

Semiconductors

ADVANCE INFORMATION

SP4740

1.3GHz -+ 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4740 -+ 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It
has a lower supply current giving reduced dissipation and
operating temperatures in an 8-pin plastic DIL package.
Spurious radiation has been reduced from all stages.

The SP4740 incorporates an on-chip preamplifier with
differential inputs, and has a single TTL output.

Electrostatic protection is provided on all pins.

; o < hw
INPUT
2 7Dov
v Qo SPAT40 h
+sv e s[] outPuT

bP8

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity

TTL Output

Electrostatic Protection On Chip

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vee +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°C to +80°C

Fig.1 Pin connections - top view

+8V

1
DIFFERENTIAL

INPUT 2

o S——

Fig.2 SP4740 block diagram
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SP4740

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°Cto +70°C Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

Characteristic Pin Min. VTayI:e Mox. Units Conditions
Supply current 8 35 50 mA |Vce =5V
Input sensitivity 23 RMS sinewave
S50MHz 3 5 mv
150MHz to 1000MHz 1 5 mV
1.1GHz 15 10 mV
1.2GHz 2 15 mV
1.3GHz 4 20 mv
Input overload 23 400 mV | 50MHz to 500MHz
300 mV | 500MHz to 1.3GHz
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage
High 5 33 V | Sourcing 0.2mA
Low 5 04 V | Sinking 2mA
NOTE

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

A4 +15V
8[}—
7 |_"J
SP4740 6.5k
s[1
s[1— OUTPUT
it l 1.65
0.

3
2
S,

Fig.3 Test circuit

-+
:L: 0.1
n <
unr INPUT —{ |- {1 8 H
[ 1
VHF INPUT —!' 1 T .
n CMOS Ol
3 6
1 TURN — il TTL GATE
b
100p 12p
T I 4

—qov

Fig.4 Application circuit
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e PLESSEY

Semiconductors

SP4751

1.3GHz + 256 HIGH OUTPUT SWING LOW CURRENT PRESCALER

The SP4751 -+ 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems.
The device features a low supply current giving reduced
dissipation and operating temperai:ires and is encapsulated
in an 8-pin plastic DIL package. Spurious radiation has been
reduced from all stages.

The SP4751 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL output.

Electrostatic protection is provided on all pins.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs

High Output Swing

Electrostatic Protection On Chip

s ° A 8] +sv
INPUT g SPa751 P ouTPUT
s ef]
ov (e sh
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vee +7V
Input voltage 2.5V p-p

Storage temperature
Operating temperature range

-56°C to +125°C
0°Cto +80°C

N

DIFFERENTIAL
INPUT { 3
O—

9

SUPPLY +
8
Vece
2% 300 300

- 7

2k —o0
& ( OUTPUT

— 5

IN
1« *® > +256

Fig.2 SP4751 block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

Tamb = 0°C to +70°C  Vcc = 4.5V to 5.5V (Test circuit see Fig.3)

SP4751

Characteristic Pin Min. Yra;:e Max. Units Conditions
Supply current 8 35 50 mA Vcee = 5V
Input sensitivity 23 RMS sinewave
S50MHz 3 5 mV
150MHz to 1000MHz 1 5 mV
1.1GHz 15 10 mV
1.2GHz 2 mv
1.3GHz 4 mV
Input overload 23 400 mV 50MHz to 500MHz
300 mV 500MHz to 1.3GHz
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage no load 6 1.0 vV p-p } fin = 1.3GHz Voc = 5V
7 1.0 V p-p
g’s”;‘i’;’;m"age load 3 8’: z ;z }ﬁn = 1.3GHz Vec = 5V
Output impedance 6 03 kohms
7 0.3 kohms
Output imbalance 6,7 0.1 "

NOTE

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies

_____ " g e * D_‘ 100, M0
jl * 4 spars1 - }'—_'"_?_—-—-}w
n:#s% : n, : ¢ :}__vlm
- b NN
_____ _: C’a‘mﬁl _l- J‘!il y
Fig.3 Test circuit
\y
" g T e
AT AT
Madaadd _!,'__I_—_c 3 . ‘-"_D—T.
1 mug. » : p h:'HI 20p
=T T T, *

Fig.4 Application circuit
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Semiconductors

___J
2.5GHz + 2 PRESCALER
The SP4902 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources \w
for the emitter follower outputs. vee [ s[Inc
INPUT [ 7 [JoutPuT
R SP43902 J—
iNPUT [] 3 6 []OUTPUT
FEATURES NC E 4 5 []GND
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 250mW
M 5V Single Supply Operation
B High Input Sensitivity
M Very Wide operating Frequency Range
B Full ESD Protection N I ==
INPUT X3 |2 73 OUTPUT
INPUT £33 63 OUTPUT
ABSOLUTE MAXIMUM RATINGS N s 6D
Supply voltage Vcc 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C

Fig 1 Pin Connections - top view

SUPPLY
Q1

VRer(2V) vee= STZ 350
|
| S

I 7
400 400 —O0 OUTPUT
+2 L
6 —
-0 OUTPUT
2
INPUT

iNPUT 02 )
§3ml\ _l_mil_

L

GND

Fig 2 SP4902 Block Diagram
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SP4902

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Supply Voltage Vo = +4.75V 1o +5.25V Tamb=-40°C to +85°C

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 1 51 mA Ve = 5V
Inpul sensitivity 2.3 RMS sinewave.
500MHz to 1800MH:z 50 mV measured in 50 ohm system.
2500MHz 100 mvV see figs.3&4
Input impedance (series equivalvent) 23 50 Q
2 pF
Output voltage with fin = 500MHz 6.7 08 1 Vp-p Voo =5V
Output voltage with fin =2500MHz 6.7 03 Vp-p Vee =5V Load as fig.4
400 I J
% 7 A
150 ////// OPERATING /77
. 70000
Vi (MV RMS Q/// % W"NDOW ?//////
INTO 50 OHMS) / 7////
100 /
50 A

1000

2000
FREQUENCY (MHz)

3000

Fig.3 Typical input sensitivity

SIGNAL
GENERATOR

o
o
~

<

[

-

50Q

! ~ 8 j in
SP4902 7 ] "

3 s [t

4 5 in

] 470 -
470
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SP4904

2.5GHz + 4 PRESCALER
The SP4904 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources \wry
for the emitter follower outputs. vee [ 8[Inc
iNPUT []2 7 [JoutPut
___ SPag0a _
iNPUT []3 6 hOUTPUT
FEATURES NC [{4 s []GND
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 220mW
B sv Single Supply Operation
H High Input Sensitivity
B/ very Wide operating Frequency Range
B Full ESD Protection vec e[1e NG
INPUT X312 7i:DOUTPUT
INPUT X |3 63 OUTPUT
ABSOLUTE MAXIMUM RATINGS
soLu u G NC T |4 5 GND
Supply voltage Vg 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -65°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
1
VRer(2V) vec= ; 350
400 []400 J outeuT
4
§ OUTPUT
2
INPUT
—_ 3
INPUT O-
4mA
3mA
3mA
15
GND

Fig 2 SP4904 Block Diagram
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SP4804

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Supply Voltage Vog = +4.75V to +5.25V Tamb=-40°C to +85°C

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 1 46 mA Vge = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50 ohm system.
2500MHz 100 mV see figs.3&4
Input impedance (series equivalvent) 2,3 50 Q
: 2 pF
Output voltage with fin = 500MHz 6.7 0.8 1 Vp-p Vce =5V
Output voltage with fin = 2500MHz 6,7 03 Vp-p Vce =5V Load as fig.4
400 l I
77/ Z
7 7/ /
150 OPERATING
Vyp (MY RMS WINDOW
INTO 50 OHMS)
100
50
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
\Y
—
g
Sk sl "
BE $P4904 i -
------------ o D e
{a 5 n L3P
SIGNAL a70 R 3p
GENERATOR in |0} 470
I 50Q 17777
PRI S —— ——— |

Fig.4 Test circuit
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Semiconductors e
2.5GHz + 128 PRESCALER
The SP4914 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers The device features a
complementary output stage.
o] y outpu g ano I A\ s [InC
INPUT []2 7 [JoutPut
SPag14 S
INPUT D 3 6 []OUTPUT
FEATURES vee [1s sfInC
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 250mW
B 5V Single Supply Operation
B High Input Sensitivity
B very Wide operating Frequency Range
B Ful ESD Protection enoedis  sEmine
INPUT T3 |2 7 OUTPUT
INPUT I3 |3 63 OUTPUT
ABSOLUTE MAXIMUM RATINGS Veo = a sEone
Supply voltage Vcc 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
4
Vce <9
VRer(2V) 500 500
7
o OUTPUT
8 ° OUTPUT

400 []400
+128

2

E—

INPUT

—_ 3
INPUT O

?:%mA

e

GND

2mA

Fig 2 SP4914 Block Diagram
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SP4914

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated)

Supply Voltage Ve =

+4.75Vto +5.25V Tamb=-40°C to +85°C

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 4 44 mA Ve = 5V
Input sensitivity 23 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50 ohm system.
2500MHz 100 mV see figs.3&4
Input impedance (series equivalvent) 2.3 50 Q
2 pF
Output voltage with fin = 2600MHz 6,7 0.8 1 Vp-p Ve =5V No Load
Output voltage with fin = 2500MHz 6,7 0.55 0.8 Vp-p Vee =5V Load as fig.4
400 ]
: Z 2.
150 OPERATING //é
Vin { MV RMS WINDOW / Z
INTO 50 OHMS) Z //”
100
50

1000

2000
FREQUENCY (MHz)

3000

Fig.3 Typical input sensitivity

SIGNAL !
GENERATOR \

50Q 77777

+5V
+
In -/
1 s} 10
1.
Y spagia
=1E 6
10
sl sfl "
in 01|.|

180

=

ouTPUT

180

QUTPUT
J—~II——EI}———~I—91SP

codonn
=

/lﬁp

/7777

206

Fig.4 Test circuit




SP4914

207



S PLESSEY

SemiconduUCorS m—r————————————
SP4916

2.5GHz + 512 PRESCALER

The SP4916 is one of a range of very high speed low
power prescalers for use in consumer applcations such as
satellite TV receivers. The device features a
complementary output stage.
P y output stag e[t~ s[inc
INPUT []2 7 [JoutPut
— SP4916 -
INPUT []3 6 DOUTPUT
FEATURES vee [1a s[Ine
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 250mwW
B 5V Single Supply Operation
B High Input Sensitivity
= Very Wide operating Frequency Range
B Fui ESD Protection oY== FE ==V
INPUT 1 |2 7= 0ouTPUT
— e
ABSOLUTE MAXIMUM RATINGS INPUT =13 6= 0UTPUT
Vee 4 SFTINC
Supply voltage Voo 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
4
Vee
VRer(2V) 1K 1K

7
—0 OUTPUT
.L*._o
8  ouTPUT
400 400 ] _:l——
+512
2
INPUT —
-3
INPUT O— 1.5mA

=

GND

Fig 2 SP4916 Block Diagram
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SP4916

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Supply Voltage Vo = +4.75V to +5.25V Tamb=-40°Cto +85°C

Value
Characteristic Pin. . . Units Conditions
Min. Typ Max.
Supply current 4 44 mA Vge = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz ‘ 50 mV measured in 50 ohm system.
2500MHz 100 mV see figs.3&4
Input impedance (series equivalvent) 23 50 Q
2 pF
Output voltage with fin = 2500MHz 6,7 1.3 15 Vp-p Vee =5V No Load
Output voltage with fin = 25600MHz 6,7 1 1.3 Vp-p Ve =5V Load as fig.4
400 [ l
Z Z |
/ 772z ////
150 OPERATING /
V(MY RMS WINDOW
INTO 50 OHMS)
100
50
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
50Q .
SAMPLING -
SCOPE
Ay
1 8
Y I 10n 180 OuTPUT
n Ik sPag16 I QUTPUT
——————————— c 3 s [ ——T—"—3+—
"" 'F{: 10n 180 __15p
SIGNAL , ; 4 > = 15p
GENERATOR N0l
D l 17777
soQ /7777

Fig.4 Test circuit
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Semiconductors

SP5000A

SINGLE CHIP FREQUENCY SYNTHESISER FOR TV TUNING

The SP5000A used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit N
consists of a divide-by-16 prescaler with its own preamplifier DATA WPUTLY! rof] oaTA Lo
and a 14 bit programmable divider controlled by a serially- V[l 171 CHIP SELECT
loaded data register. Band selection lines are also included Qa 18[] +5v
and give 4 switch output combinations on 3 lines. The PRESCALER mPur% b
frequency/phase comparator is fed with a 3.90625kHz 4 15]J 4MHz CRYSTAL
reference, derived from the 4MHz crystal controlled on-chip ov[]s SP5000A . D OSCILLATOR CAPACITOR
oscillator. The comparator has a charge pump output withan d
output amplifier stage around which feedback may be ° ] 625ke
gpplieq._OnIy one external transistor is required for varicap BAND 0UTPUTS { 7 uﬁ DISABLE/~M OUTPUT
line driving. e 11[] CHARGE PUMP
FEATURES o [Jo 10[] DRIVE OUTPUT
DP18
B  Complete Single Chip System for Microprocessor
Cont?ol 9 p oy P Fig.1 Pin connections - top view
B Operating Supply 5V, 60mA
B Prescaler and Preamplifier Included Band select Band outputs
B Single Port 16-bit Serial Data Entry data Pin
B Frequencies up to 1024MHz in 62.5kHz Steps 215 21 6 7 8
(with 4.0MHz Ref)
B High Comparator Frequency Simplifies Charge 0 0 H H H
Pump Filter 0 1 H L H
B Frequency Band Select Outputs 1 0 L H H
B Charge Pump Amplifier with Feedback and Disable 1 1 H H L
| Crystal Controlled Output Clock at 62.5kHz Table 1 Band select decoding
+5v
DATA CLOCK 1:' E I‘s
17
CHIP SELECT
6
DATA & DATA FREQUENCY NUMBER FREQUENCY BAND 70 BAND
INPUT REGISTER ] BAND SELECT 8 OUTPUTS
+5V (2)——- 12
S o
3
o—r PRE- MULTI-MODULUS
i { s [> " scaen |—| DIVIDER St
o—— - 16 +M 1 1 cHARGE
R]j PUMP
5
oo PHASE I CHARGE ‘:" DRIVE
L CO'MP - PUMP D OUTPUT
+5V 3 @ +64 +16 50625 4
REFERENCE
16 015 ln I;
CAPACITOR chveraL e o

Fig.2 SP5000A block diagram
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SP5000A

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Vcc = 5V, Frequency standard = 4MHz

| Value ) .
Characteristic Symbol Pin Min. | Typ. | Max. Units Conditions

Operating voltage Vce 2,16 45 55 Vv

Supply current lcc(2) 2 50 65 mA

Supply current lec(16) 16 1 mA

Prescaler input voltage 34 175 200 mV 80MHz to 1GHz sinewave.
See Fig.4

Prescaler input impedance 34 50 Q See Fig.5

High level input voltage 1,12,17,18| 3.5 Vce \

Low level input voltage 1121718 O 1.5 \

High level input current 1,12,17 04 mA ViN =5V

Input current 18 5 UA Vin = 3.5V

Multi-modulus divider 12 350 mV 6.8k to OV. Provided for test
purposes only.

Data clock input hysteresis 18 06 Vv

Data clock rate 18 0.5 MHz

Data setup time tsetup 1,18 0.5 us See Fig.3

Chip select timing csd(pos) 17,18 0 tc us See Fig.3

Chip select timing csd(neg) 17,18 0.5 us See Fig.3

External oscillator input 14,15 250 mV AC coupled

Charge pump output current 1 +75 | £100| £125 uA V Pin 11 =20V

Charge pump output leakage 1 +1 LA V Pin 11 = 2.0V

Drift due to leakage 5 mV/s At collector of external varicap
drive transistor

Oscillator temperature 14,15 0.12 ppm/°C | Over 0°C to 65°C temperature

stability range. IC variation only

Oscillator stability with 14,15 0.25 ppm/V | Vcc = 4.5V to 55V

supply voltage

Charge pump drive output lout 10 1 mA V Pin 10 = 0.7V

current

Band output leakage current 6,7,8 5 pA V Pins 6,7 and 8 = 13.5V

Band output current 6,7,8 1 13 mA Vour = 12V

Clock output leakage current 13 5 MA V Pin 13 =55V

Clock output saturation 13 0.5 \ | Pin 13 = 1mA

voltage

DESCRIPTION

The phase comparator reference frequency at 3.90625kHz
is obtained by division of the 4MHz on chip crystal controlled
oscillator frequency. An output at 62.5kHz for driving the
SP5010 in cable TV applications is provided at Pin 13.

In order to achieve a high sensitivity at the tuner local
oscillator pick off point, the divide-by-sixteen prescaler is
preceded by a differential amplifier with inputs on Pins 3 and
4. A simple filter arrangement is necessary at the inputs to
prevent loading by the unused oscillator output when
operation at both UHF and VHF frequencies is required.

The divide-by-sixteen prescaler output drives the multi-
modulus divider, which, when the loop is locked, produces
an output, frequency and phase locked to the 3.90625kHz
reference. .

Synthesis of the complete range of frequencies required
for both off air and cable TV reception is provided by varying
the division ratio of the multi-modulus divider according to
data applied from an external control system. The data,
applied as a 16 bit serial word, is loaded using the data clock
and select lines from the control system into a storage
register with fourteen bits controlling the multi-modulus
divider, and the remaining bits the band select outputs on
Pins 6, 7 and 8.

Data from the serial input, Pin 1is clocked into the storage

212

register by the positive edge of the data clock waveform on
Pin 18 when the chip select input on Pin 17 is high. The chip
select input should be timed to go high during the low
portion of the clock waveform otherwise a positive transition
coincident with the select signal will be applied to the storage
register clock possibly causing a misreading of the applied
data.

Figure 3 and Table 1 show the data format and timing
requirements.

A single external transistor driven from the charge pump
output provides the 30V swing necessary on the tuner
varicap input. To prevent unwanted frequency variations
when data is being entered, the charge pump is disabled by
chip select.

Pin 12 is a dual input/output pin, the normal function being
to disable the charge pump when the input is taken high. The
alternative output function is provided for test purposes only
and allows the <M counter output to be monitored. This
signal is available at low amplitude when Pin 12 is loaded to
ground by a 6.8k resistor.

To improve stability the +5V and ground supplies to the
chip are split and brought out to separate pins, it is therefore
essential to connect all four supply pins for the device to
operate.




SP5000A

WITH 4.0MHz

2n 20
MINIMUM FREQUENCY = 32MHz INPUT CODE = 00001000000000
CRYSTAL

213 20
MAXIMUM FREQUENCY = 1023.9375MHz INPUT CODE = 1111111111111

DATA
cLock

CHIP
SELECT
DATA 215 21 2u 212 22 2 20
Ms8 LsB
R PN
BAND FREQUENCY DATA
SELECT (LSB = 62.5kHz)

DATA
cLocK
HYSTERESIS
f it -—- --——=--A
/
SR +2.sv 25v
]
i '
CSD CcSD
) @
1ST DATA BIT
IS 25v 25v
ATA P 2
tseTup tseTup
Fig.3 Data format and timing
2 Y ABSOLUTE MAXIMUM RATINGS
G / Ambient operating temperature: -10°C to +65°C
g Storage temperature: -55°C to +125°C
£ Supply voltage Pin 2 and 16: 7V
@ 1w Band select output voltage Pins 6,7,8: 14V
g / Prescaler input voltage: 2.5V p-p
>
E
z s
>
! 200 400 600 800 1000 1200 1400

FREQUENCY (MHz)

Fig.4 Typical input sensitivity of prescaler
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SP5000A

Fig.5 Typical input impedance frequencies in MHz. Normalised to 50 Q

DATA AND CHIP SELECT
INPUTS

117

18
DATA CLOCK
INPUT

RF INPUTS BAND SELECT CHARGE DRIVE
A OUTPUTS PUMP

4 12
AMHz OSCILLATOR 62.5kHz. =M OUTPUT
CRYSTAL CAPACITOR CLOCK OUTPUT CHADTSGAEBIEIE”‘P
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Fig.6 SP5000A input/output interface circuits




SP5000A

+1.

™v
TUNER

3
4 -sv
v o é N I
A
ov
LC 1 -/ 8[}- DATA CLOCK CONTROL
10k 10k 10k HIP ENABLE MICROPROCESSOR
—{]- I i PIC1655A
IHI
rocas [P s 18 [
osc VHE T d. b
d I p
1TURN L, ammz
mswcg- -_-_'££ s SP5000A ,, }_-td,ﬁj CRYSTAL
AT 100P wpm p 65p
s 13f) TRIMMER
BAND SELECT 1 ( l } C 7 2] 0
[BAND sELECT 2 @ d 8 "
BAND SELECT 3 \_—'»——{ 9 10
4amn 33Kk
VARICAP INPUT
10k
2N3%04
4
L e
—
4 +3ov

Fig.7 Typical TV application for 3 band reception
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SP5003

1.3GHz 12C BUS CONTROLLED FREQUENCY SYNTHESISER

The SP5003 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered via
the 12C bus; five eight-bit serial bytes are required to address

the device, select the tuned frequency, program the five CHARGE PUMP (1] 1 16 L L] oRNE ouTPuT
control outputs and set the charge pump current. The CRYSTAL 01 [T |2 15T v
frequency/phase comparator operates at 7.8125kHz when a chvsTAL @2 [T |3 14

unl
4MHz reference crystal is used. The SP5003 requires }:]]%"F INPUT
external transistors for the varicap drive and band select soA [T |a 3
outputs. scL [T [ 1] +sv

PT[I]|6 11[T] e

FEATURES ps [T |7 10[ T r3
B Complete Single Chip System vs (7] |s o[ T va
B 12C Bus Programming MP16
B 5V 42mA Supply
B Charge Pump Current Programmable From 12C Bus Fig.1 Pin connections - top view
B Five Control Outputs .
B 7.8125kHz Comparator Frequency with 4MHz B 1.3GHz Operating Frequency
Crystal B  Non Self-Oscillating Prescaler
B  625kHz Minimum Step Size with 4MHz Crystal B  Full ESD Protection
+5V
——— e ————— e
12
b N prapes T —l
RF_ 7. = |PRESCALER| ~ RAAN Fdiv - !
npuTS 14 > +8 PROGRAMMABLE , |CHARGE
| PUMP
[ |
SCL CI)S_*— 2 PHASE :
12C BUS — 16
sDA 02 CONTROL [ SHIFT REGISTER s Chome” | it
' |
| ]—_4 Fref I
[ - +512 |
: 5 BIT SHIFT REGISTER |
||| T |
l OUTPUT BUFFERS ~ |
l____ie_ _iv__is_ _f;’_ _i‘i’__ lz la s |
R P6 Ps P4 P, a1 a2 ov
~ CRYSTAL CRYSTAL
CONTROL OUTPUTS

Fig.2 SP5003 block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp = 0°C to +70°C, Vcc = 4.5V to 5.5V

SP5003

Characteristic Min. \f':::;:e Max. Units Conditions
Supply current 42 mA Vece = 5V
Prescaler input voltage 125 300 mV 50MHz to 1GHz
Prescaler input impedance 50 Q
2 pF

Crystal frequency ' 2 4 8 MHz
SDA,SCL Input high voltage 3 Vv

Input low voltage 15 \

Input high current 3 uA
SDA output voltage 04 \ Isink = 2mA
Charge pump current low +50 HA Byte 4 Bit2 =0
Charge pump current high +250 HA Byte4Bit2 =1; Vpin1 =2V
Charge pump output leakage +1 UA Byte 4 Bit4 =1
Charge pump drive output current - 1 mA V Pin 18 = 0.7V
P4 - P7 control output sink current 10 mA
P4 - P7 control odtput leakage current 10 uA Vour = 12V
P3 control output leakage current 5 uA Vour = 12V
P3 control output sink current 1 13 mA Vout = 12V on impedance = 12k

FUNCTIONAL DESCRIPTION

The SP5003 is programmed by data from a
microprocessor fed via the 12C bus according to Table 1. To
fully program the device, 5 bytes (each of 8 bits) are required
on the SDA line together with 8 clocks on the SCL input. At
the conclusion of each byte, the microprocessor must leave
the SDA input high and generate an additional clock on SCL.
In accordance with the 12C bus specification, the SP5003 will
generate an Acknowledge signal by taking the SDA input low
during the high period of the 9th clock pulse.

The I2C bus interface is designed to allow programming of
frequency data using bytes 2 and 3, or charge pump and
band select information using bytes 4 and 5 independently.
Once the correct address is received and acknowledged, the
first bit of the next byte determines whether that byte is
interpreted as byte 2 or byte 4, a logic 0 indicating frequency
data and a logic 1 charge pump and band information. Until
an 12C Bus Stop condition is recognised, additional data
bytes can be entered without the need to re-address the
device. This allows a smooth frequency sweep for fine tuning
or AFC purposes.

Frequency data from bytes 2 and 3 is stored in a 15-bit shift
register and is used to control the division ratio of the 15-bit
programmable divider which is preceded by a divide-by-8

prescaler and amplifier to give a high sensitivity at the local
oscillator input. The amplifier is designed to be non self-
oscillating, preventing a lock-up condition which can occur if
the tuner local oscillator stops when varicap voltages outside
the normal operating extremes are applied.

When frequency data is entered, the phase comparator, via
the charge pump and varicap drive amplifier, adjusts the
local oscillator control voltage until the output of the
programmable divider is frequency and phase locked to the
7.8125kHz reference obtained by dividing the output of the
4MHz crystal oscillator by 512.

Bit 2 of byte 4 of the programming data is used to control
the current in the charge pump circuit, a logic ‘1" increasing
the current from 50uA to 250uA allowing compensation for
the variable tuning slope of tuners over the frequency range.

The five control outputs can be programmed from byte 5 of
the input data. The current source on P3 is an output suitable
for driving tuner band selection via external PNP transistors
or other auxiliary functions. The outputs P4 - P7 are provided
by open collector NPN transistors.

When using the standard 4MHz reference frequency, the
phase comparator reference frequency is 7.8125kHz and the
minimum step size 62.5kHz.

217



SP5003

12C BUS ADDRESS AND DATA ALLOCATION

The programmable divider ratio is set by bytes 2 and 3
according to the binary weighting shown in the table. An

MsB LsB
ADDRESS 1 11]o]o oo |1 |0]|A |BYTE1
;?xg::MMABLE 0 |29 {213 [212 [o1n |20 |20 [28 | A | BYTE2
:?xg::MMABLE or |26 |25 | 2¢ |28 |22 |2 |20 | A | BYTES
oresrams | [0 1[0 [ [ [ Jo [ ores
smoausurs |7 [ [ [ro [x [ [x [« [ores

MSB is transmitted first; A = Acknowledge bit (generated by SP5003), X = Don't Care
Table 1

input of
0 1 0 0 1 1 0 1 A [BYTE 2
0 0 0 1 0 1 1] 1 A |BYTE 3

will give a programmable divider ratio of 19735 and
synthesised frequency of 1233.4375MHz with a 4MHz crystal

BYTE4 CP: Sets charge pump current: logic 1 = high

current.

BYTE4 T1: Selects test modes where the phase comparator
inputs are available on control outputs P6 and P7. A logic 1

on T1 connects P6 to Fret and P7 to Faiv.
BYTEA4 TO: A logic 1 disables the charge pump.

BYTES P7 - P4: A logic 1 turns on the NPN output transistors.

BYTES P3: A logic 1 activates the current sink.

reference.
+33V
i +2v
ale 1 22k —r_Q
0.1u /;; :39“
_[ 1
00 teon== o2 VARICAP
= INPUT
T 3—__@
AMHz g“{ 2 S
CRYSTAL L"_C 3 14 3__" |
18 mn
CONTROL oA ® + sps003 13 3——1% OSCILLATOR
MICRO [SCL p 2 n
1 - 22k 22k | | 22k | | |22 TUNER
——FL(ls 1[N
—P8r17 10hE2
P, pg 12k Ve
EC 12k C 5)
— /.7)
12 BAND
T @__— SELECT
/% INPUTS
—1 K
AUX. CONTROL OUTPUT

lc-.'
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Fig.3 SP5003 typical application
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SP5004

1.3GHz 12C BUS CONTROLLED FREQUENCY SYNTHESISER

The SP5004 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered via )
the 12C bus; five eight-bit serial bytes are required to address
the device, select the tuned frequency, program the four el DRIVE OUT
band select and four auxiliary outputs and set the charge CRYSTAL Q1] [
pump current. The frequency/phase comparator operates at chvstaL a2 ]
7.8125kHz when a 4MHz reference crystal is used. The RF INPUTS
SP5004 requires external transistors for the varicap drive and soa (]
band select outputs. ™ -
FEATURES conTRoL ouT & [] BAND OUT 1
) ) conTRoL 0ut 3 [] BAND OUT 2
: Complete Single Chip System contnot out 2] e o¥73
) .
B lS\? “le::;r;?;:’;mmg conRoL ouT 1] BAND OUT &
B Charge Pump Current Programmable From 12C Bus DP18
B Four Band Select Outputs Fig.1 Pin connections - top view
B  Four Auxiliary Control Outputs ‘
B 7.8125kHz Comparator Frequency with 4MHz @  1.3GHz Operating Frequency
Crystal B Non Self-Oscillating Prescaler
B  62.5kHz Minimum Step Size with 4MHz Crystal B Full ESD Protection
+5V
P P T
15 BIT
neres s PRESCALER PROGRAMMABLE i |
<|>——-—— DIVIDER 1) cHarGE
' PUMP
ls
seLy —= 12C BUS 15 BIT PHASE || cHarce 18! pRIVE
SDA 0% CONTROL = SHIFT REGISTER o || Pump ouTt
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Fig.2 SP5004 block diagram
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SP5004

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamv = 0°C to +70°C, Vcc = 4.5V to 5.5V

Characteristic ) v:;:e o Units | Conditions
Supply current 42 mA Vcc = 5V
Prescaler input voltage 125 300 mV 50MHz to 1GHz
Prescaler input impedance 50 Q
2 pF
Crystal frequency 2 4 8 MHz
SDA.SCL Input high voltage 3 \Y;
Input low voltage 1.5 Y
Input high current 3 LA
SDA output voltage 0.4 Vv lsnk = 2mA
Charge pump current low +50 uA Byte 4 Bit2 =0
Charge pump current high +250 MA Byte 4 Bit2 =13Vpin1 =2V
Charge pump output leakage +1 HA Byte 4 Bit 4 = 1
Charge pump drive output current 1 mA V Pin 18 = 0.7V
Auxiliary control output sink current 10 mA
Auxiliary control output leakage current 10 UA Vour = 12V
Band select output leakage current 5 UA Vour = 12V
Band select output sink current 1 13 mA Vour = 12V on impedance = 12k

FUNCTIONAL DESCRIPTION

The SP5004 is programmed by data from a
microprocessor fed via the 12C bus according to Table 1. To
fully program the device, 5 bytes (each of 8 bits) are required
on the SDA line together with 8 clocks on the SCL input. At
the conclusion of each byte, the microprocessor must leave
the SDA input high and generate an additional clock on SCL.
In accordance with the I12C bus specification, the SP5004
will generate an Acknowledge signal by taking the SDA input
low during the high period of the 9th clock pulse.

The 12C bus interface is designed to allow programming of
frequency data using bytes 2 and 3, or charge pump and
band select information using bytes 4 and 5 independently.
Once the correct address is received and acknowledged, the
first bit of the next byte determines whether that byte is
interpreted as byte 2 or byte 4, a logic 0 indicating frequency
data and a logic 1 charge pump and band information. Until
an 12C Bus Stop condition is recognised, additional data
bytes can be entered without the need to re-address the
device. This allows a smooth frequency sweep for fine tuning
or AFC purposes.

Frequency data from bytes 2 and 3 is stored in a 15-bit shift
register and is used to control the division ratio of the 15-bit
programmable divider which is preceded by a divide-by-8
prescaler and amplifier to give a high sensitivity at the local
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oscillator input. The amplifier is designed to be non self-
oscillating, preventing a lock-up condition which can occur if
the tuner local oscillator stops when varicap voltages outside
the normal operating extremes are applied.

When frequency data is entered, the phase comparator, via
the charge pump and varicap drive amplifier, adjusts the
local oscillator control voltage until the output of the
programmable divider is frequency and phase locked to the
7.8125kHz reference obtained by dividing the output of the
4MHz crystal oscillator by 512.

Bit 2 of byte 4 of the programming data is used to control
the current in the charge pump circuit, a logic ‘1’ increasing
the current from 50uA to 250uA allowing compensation for
the variable tuning slope of tuners over the frequency range.

Four band select and four general purpose control outputs
can be programmed from byte 5 of the input data. The
current sources on the band select outputs are suitable for
driving tuner band selection via external PNP transistors.
The auxiliary control outputs are provided by open collector
NPN transistors.

When using the standard 4MHz reference frequency, the
phase comparator reference frequency is 7.8125kHz and the
minimum step size 62.5kHz.




12C BUS ADDRESS AND DATA ALLOCATION

SP5004

MSB LSB
ADDRESS 1 1 0 0 0 0 1 0 A BYTE 1
;?\ﬁg::MMABLE 0 | 214 | 213 [ 212 | 211 | D10 | 29 | 28 A BYTE 2
;’:‘2 g:: MMABLE 27 | 26 [ 25 | 24 | 238 | 22 | 2 20 A BYTE 3
2:31?;: :'::_Z 1| CP|TH|TO| 1 1 1 0 A BYTE 4
gf\):; Fg:;_{:ﬂgs C4| C3|C2|C1|B4| B3 |B2|B1 A BYTE 5

MSB is transmitted first; A = Acknowledge bit (generated by SP5004).

Table 1

The programmable divider ratio is set by bytes 2 and 3
according to the binary weighting shown in the table. An
input of

0 1 0 0 1 1 0 1 BYTE 2
oo |1 0|1 1 1 BYTE 3

will give a programmable divider ratio of 19735 and
synthesised frequency of 1233.4375MHz with a 4MHz crystal
reference.

A
A

BYTE4 CP: Sets charge pump current: logic 1 = high
current.

BYTE4 T1: Selects test modes where the phase comparator
inputs are available on control outputs 3 and 4. A logic 1 on
T1 connects C4 to Fref and C3 to Faiv.

BYTE4 TO: A logic 1 disables the charge pump.

BYTES C4 - C1: A logic 1 turns on the NPN output transistors.
BYTES B4 - B1: A logic 1 activates the current sink.

+33V
+5V N 2V
t 22k —I——+
180n 39n
1
3 VARICAP
22k INPUT
1~ 18 ]——@
d N
AMHz = - n 4 x 22k
CRYSTAL T__' H j___' '._
SDA 18p TUNER
! 0 —
CONTROL [scL | sPsoo4 mh
4 D_‘
— p L)
J L ar
L{ -
" L % BAND SELECT
iy B INPUTS
Iy L I
I L
+12v J OSCILLATOR
ALY L
AUXILIARY 0.1 o OUTPUT
CONTROL
OUTPUTS 1 ov,

1

Fig.3 SP5004 typical application
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@PI.ESSEY

Semiconductors

SP5011 AND SP5012

CABLE TV PLL CONVERTERS

The SP5011/2 together with an appropriate voltage

controlled oscillator (VCO), form a complete phase locked
loop (PLL) synthesiser with 8-channel frequency selection. i ulle
They consist of a prescaler with preamplifier and a divider [ 13[] B | CHANNEL SELECT
programmable by means of link options on 3 pins. The "‘WT{EZ l]a
frequency standard is derived from a 4MHz crystal controlled PLESSEY
oscillator on-chip. A frequency/phase comparator working offs  SPOM2 Mgy
at 3.90625kHz feeds a charge pump output with an output s 1of] am CRYSTAL
amplifier stage around which a feedback filter may be
applied. ov([]e 9] OSCILLATOR CAPACITOR
: DRIVE OUTPUT [|7 8[] CHARGE PUMP
bDP14
FEATURES
Fig.1 Pin connections - top view
B Complete 8-Channel System with Control
@ 5v, 50mA Supply
. g
Prescaler‘and Preamplifier lrmluded ABSOLUTE MAXIMUM RATINGS
B rrequencies Selected by Wire Links
B High Comparator Frequency for Easier Filtering Ambient Operating Temperature -10°C to +65°C
B c P Amolifi ith Feedback Point Storage Temperature -55°C to +125°C
arge Fump Amplifier with Feedback Foin Supply Voltage Pin 1 and Pin 12 v
B 4vHz Crystal Prescaler Input Voltage 2.5V p-p
CHANNEL
SELECT
12 13 14
™ 11 i
' !
| DECODE |
* |
| |
‘ |
20
| ] > e - |
30— + [0 8 CHARG
|
o 4O 1 J '
! l
| ] [
+5V 1(|)——> lggx:s C’b:ll}agﬁ D o7 onmvz
| | |
: [ | |
e ) o8 e | {
| |
.

9

OSCILLATOR  4MHz
CAPACITOR CRYSTAL

S B

B
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Fig. 2 Block diagram




ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated)
Tamb = 425°C; Vcc = +5V

SP5011/12

Characteristic Symbol| Pin i \.Ira;:e Mo Units Conditions
Operating voltage Vce 1,1 45 55 \Y
Supply current Icc (1) 1 50 60 mA
Supply current Icc (11) 1 1 mA
Prescaler input voltage 23 17.5 200 mV  |RMS into 50Q SP5011
Prescaler input voltage 23 10 200 mV  |RMS into 50Q SP5012
Prescaler input impedance 23 50 Onms
High level input voltage 12,13,14] 3.5V Vce \
Low level input voltage 12,13,14f 0 1.5 \"
High level input current 12,13,14 04 mA in = 8V
Charge pump output current 8 +75| £100| £125 uA |V pin8 =20V
Charge pump leakage current 8 +1 uA |V pin8 = 2.0V
Charge pump drive output
current 7 1 mA |V pin7 =07V
Drift due to leakage 5 mV/s |At collector of external varicap
drive transistor
Oscillator temperature 9,10 0.12 PPM/° C|Over 0 to 65° C temperature
stability range IC variation only
Oscillator stability with 9,10 0.25 PPM/V [Vcc = 4.5V to 5.5V
supply voitage
e L{ - <.
o 1 1f}—o---0—¢ ;7
OSCILLATOR :B—"—C 2 1{}—0---0—
ml—c : PLESSEY " j—O-M
g—o 4 spso112  nf}—--]
0 P Lo S,
/,Jﬁ_{ ¢ o ey o 3> esp mn
, 8 j_' fmmmsn
33k amn 10k
TO
VARICAP
2N3904

Fig.3 Typical application and test circuit

DESCRIPTION

The SP5011/2 when used with a voltage controlled
oscillator form complete phase locked loop frequency
synthesisers. Eight possible output frequencies are
selectable by three wire links on each device. The SP5011 is
intended to synthesise the 2nd |LO frequency in American
cable TV convertors using an IF frequency of 612.75MHz.
The SP5012 will synthesise the vision carrier frequencies for
European UHF channels as shown in Tabie 1.

A phase comparator reference frequency of 3.90625kHz is
obtained by division of a 4MHz reference frequency which
may be generated on chip or applied externally from the
SPS5000 reference oscillator where this is used.

In order to achieve a high sensitivity at the local oscillator
pick off point the divide by sixteen prescaler is preceded by a
differential amplifier with inputs on pins 2 and 3. The

prescaler output is further divided by the muilti-modulus
divider, producing an output which is phase locked to the
3.90625kHz reference.

By changing the code on the channel select inputs on pins
12, 13 and 14 the division ratio of the multi-modulus divider
can be changed to allow synthesis of eight local oscillator
frequencies.

A single external transistor driven from the charge pump
output provides the output swing necessary for the local
oscillator varicap control line.

To improve device stability the +5V and ground suppliés
to the chip are split and brought out to separate pins. It is
therefore essential to connect all supply pins for the device to
operate.
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SP5011/12
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Fig.4 SP5011/2 input/output interface circuits
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Fig.5 Cable TV set top converter




SP5011/12

SP5011 (2nd IF frequency = 612.75MHz) SP5012
A B Cc
Pin 12 | Pin 13 | Pin 14 USA Synthesised Mixer output European Vision carrier
channel frequency frequency UHF channel frequency
0 0 0 5 690MHz 77.25MHz 24 495.25MHz
0 0 1 6 696MHz 83.25MHz 25 503.25MHz
0 1 0 3 vision carrier 61.25MHz - 32 559.25MHz
0 1 1 4 vision carrier 67.25MHz - 33 567.25MHz
1 0 0 3 674MHz 61.25MHz 34 575.25MHz
1 0 1 2 668MHz 55.25MHz 35 583.25MHz
1 1 0 4 680MHz 67.25MHz 36 591.25MHz
1 1 1 TV IF 567MHz 45.75MHz 37 599.25MHz

Table 1 Channel selection coding for SP5011 and SP5012
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PLESSEY

Semiconductors

SP5050/1

1.8/2GHz SINGLE CHIP FREQUENCY SYNTHESISER

The SP5050/1, used with a voltage controlled oscillator,
forms a complete phase locked loop system. The circuit
consists of a divide-by-32 prescaler with its own preamplifier
and a 14 bit programmable divider controlled by a serially-
loaded data register. Control selection lines are also included
and give 4 switch output combinations on 3 lines. The
frequency/phase comparator is fed with a 3.90625kHz
reference, derived from the 4 MHz crystal controlled on-chip
oscillator. The comparator has a charge pumpoutput with an
output amplifier stage around which feedback may be
applied. Only one external transistor is required for varicap
line driving.

FEATURES

B Complete Single Chip System for Microprocessor
Control

B Operating Supply 5V, 90mA/70mA

B Prescaler and Preamplifier Included

B Single Port 16-Bit Serial Data Entry

B Frequencies up to 2048MHz in 125kHz Steps
(with 4.0MHz Ref)

B High Comparator Frequency Simplifies Charge
Pump Filter

B 3 Selectable Control Outputs Are Available

B Charge Pump Amplifier with Feedback and Disable

| Crystal Controlled Output Clock at 62.5kHz

o

9

oATA inpuT []1 N~ 18]] oama cuoox
+sv[]2 7[] cupsetect
g[ 3 16[] +5v
PRESCALER INPUT
4 15[] MMz CRYSTAL
w(ls SP5050/1 .1 osciuaton capacrron
1] 13[] 625z
CONTROL OUTPUTS { []7 12[] DISABLE/+M OUTPUT

(e 11[] CHARGE PUMP

10f] DRIVE oUTPUT

DG18

Fig.1 Pin connections - top view

Control select Control outputs
data Pin
215 214 6 7 8
0 0 H H H
0 1 H L H
1 0 L H H
1 1 H H L

Table 1 Control select decoding
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‘ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

SP5050/1

Tamb = +25°C, Vcc = 5V, Frequency standard = 4MHz
Characteristic Symbol Pin . folue Units Conditions
Min. | Typ. | Max.
Operating voitage Vce 2,16 45 55 \
Supply current lce 2 85 mA  |SP5051
Supply current lcc 2 70 mA  |SP5050
Prescaler input voltage 34 50 mV  |300MHz to 1.8GHz
sinewave - SP5050
3.4 100 mV  |See Fig.4,5 - SP5051
Prescaler input impedance 34 50 Q See Fig.6
High level input voltage 1,12,17,18 | 35 Vce Vv
Low level input voitage 1,12,17,18 0 15 \
High level input current: 112,17 0.4 mA  |ViNn =5V
Input current 18 5 A Vin = 3.5V
Multi-modulus divider 12 350 mV  |6.8k to OV. Provided for
output swing test purposes only
Data clock input hysteresis 18 0.6 Vv
Data clock rate 18 0.5 MHz
Data setup time tsetup 1,18 05 us See Fig.3
Chip select timing csd(pos) 17,18 0 tc us  |See Fig.3
Chip select timing csd(neg) 17,18 05 us  |See Fig.3
External oscillator input 14,15 250 mV  |AC coupled
Charge pump output current 1 +75 | £100| +125 uA IV Pin 11 =20V
Charge pump output leakage 11 +1 p#A [V Pin 11 = 2.0V
Drift due to leakage 5 mV/s | At collector of external
varicap drive transistor
Oscillator temperature 14,15 0.12 ppm/° C {Over 0°C to 65°C
stability temperature range.
IC variation only.
Oscillator stability with 14,15 0.25 ppm/V [Vcc = 4.5V to 5.5V
supply voltage
Charge pump drive output lout 10 1 mA |V Pin 10 = 0.7V
current
Control output leakage current 6,7,8 5 uA |V Pins 6,7 and 8 = 13.5V
Control output current 6,78 1 1.3 mA  |Vout = 12V
Clock output leakage current 13 5 pA |V Pin 13 = 55V
Clock output saturation 13 05 \" | Pin 13 = TmA
voltage
DESCRIPTION

The phase comparator reference frequency at 3.90625kHz
is obtained by division of the 4MHz on chip crystal controlled
oscillator frequency. An outpt at 62.5kHz is provided at Pin
13.

In order to achieve a high sensitivity at the tuner local
oscillator pick off point, the divide-by-32 prescaler is
preceded by a differential amplifier with inputs on Pins 3 and
4. The SP5051 does not contain this preamp as it limits the
frequency range. But as a consequence the SP5051 is not as
sensitive as the SP5050 in the lower frequency region.

The divide-by-32 prescaler output drives the multi-
modulus divider, which, when the loop is locked, produces
an output, frequency and phase locked to the 3.90625kHz
reference.

Synthesis of the complete range of frequencies from 64
MHz to 2048MHz is provided by varying the division ratio
of the multi-modulus divider according to data applied
from an external control system. The data,appliedas a 16-
bit serial word,is loaded using the data clock and select
lines from the control system into a storage register with
fourteen bits controlling the multi-modulus divider,while
the remaining bits determine the control outputs on Pins
6.7 and 8.

Data from the serial input. Pin 1 is clocked into the storage

register by the positive edge of the data clock waveform on
Pin 18 when the chip select input on Pin 17 is high. The chip
select input should be timed to go high during the low
portion of the clock waveform otherwise a positive transition
coincident with the select signal will be applied to the storage
register clock possibly causing a misreading of the applied
data.

Figure 3 and Table 1 show the data format and timing
requirements.

A single external transistor driven from the charge pump
output provides the 30V swing necessary on the oscillator
varicap input. To prevent unwanted frequency variations
when data is being entered, the charge pump is disabled by
chip select.

Pin 12 s a dual input/output pin, the normal function being
to disable the charge pump when the input is taken high. The
alternative output function is provided for test purposes only
and allows the +M counter output to be monitored. This
signal is available at low amplitude when Pin 12 is loaded to
ground by a 6.8k resistor.

To improve stability the +5V and ground supplies to the
chip are split and brought out to separate pins, it is therefore
essential to connect all four supply pins for the device to
operate.
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SP5050/1

WITH 4.0MHz
CRYSTAL

{

MINIMUM FREQUENCY =

MAXIMUM FREQUENCY =

21 20
64MHz INPUT CODE = 00001000000000

iH]
2047.8750MHz INPUT CODE = 1111111111111

o UUUUT
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FREQUENCY (MHz)

Fig.4 SP5050 typical input sensitivity
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SP5050/1

essnese— = SP5050
i1 - e» s = = SP5051
1

NOTE

From 0.1GHz to point A,the
characteristics for both
devices are identical

-0.2

Fig.6 Typical input impedance frequencies in MHz. Normalised to 50Q

DATA AND CHIP SELECT RF INPUTS
INPUTS A

CONTROL
OUTPUTS

Fig.7 SP5050/1 input/output interface circuits
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Fig.8 Application for controliing a 2GHz oscillator

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature

Storage temperature

Supply voltage Pin 2 and 16

-10°C to +65°C

-65°C to +125°C

Band select output voltage Pins 6,7,8

Prescaler input voltage
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S PLESSEY

Semiconductors

SP5052

2.3GHz SINGLE CHIP FREQUENCY SYNTHESISER

The SP5052, used with a voltage controlled oscillator
forms a complete phase locked loop capable of synthesising
up to 2.3GHz. This enables the device to be incorporated in a
satellite receiver designed to tune to input signals of between
0.95GHz and 1.75GHz by using a high side local oscillator to
produce an IF of 480MHz. Frequency information is
programmed into the device using 14 bits from a 16 bit serial
data word. The remaining 2 bits set the control line outputs
which may be used to switch sound sub-carrier frequencies
or the dish polarisation.

FEATURES

B Complete Single Chip System for Microprocessor
Control

B Operating Supply 5V, 85mA

B Prescaler Included

B Single Port 16-Bit Serial Data Entry

B Frequencies up to 2.3GHz

B High Comparator Frequency Simplifies Charge
Pump Filter

M 3 Selectable Control Outputs Are Available

B Charge Pump Amplifier with Feedback and Disable

-

DATA INPUT []

+5V [
PRESCALER INPUT %

ov ]
i
0
a

ov ]

CONTROL OUTPUTS

o
© ® N o u & W N

SP5052

18[] DATA cLock

17[] CHIP SELECT

16 j +8V

15[] crvsTAL

14 [] 0SCILLATOR CAPACITOR
13[] +64 ouTPUT

12[] ;1SABLE/+~M oUTPUT
11] CHARGE PUMP

10{ ] DRIVE OUTPUT

DG18

Fig.1 Pin connections (top view)
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Fig.2 SP5052 block diagram
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SP5052

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = +25°C, Vcc = 5V, Frequency standard = 4MHz

Characteristic Symbol Pin ey VTa;:e Ty Units Conditions
Operating voltage Vce 2,16 45 5.5 Vv
Supply current lcc 2 85 mA |SP5051
Prescaler input voltage 34 mV |See Fig.4
Prescaler input impedance 3,4 50 Q See Fig.6
High level input voltage 1,121718 | 35 Vce \
Low level input voltage 1,12,17,18 1.5 \
High level input current 1,12,17 0.4 mA  [Vin =5V
Input current 18 5 MA {VIN = 3.5V
Multi-modulus divider 12 350 mV 6.8k to OV. Provided for
output swing test purposes only
Data clock input hysteresis 18 0.6 Vv
Data clock rate 18 0.5 MHz
Data setup time tsetup 1,18 0.5 us See Fig.3
Chip select timing csd(pos) 17,18 tc us See Fig.3
Chip select timing csd(neg) 17,18 0.5 us See Fig.3
External oscillator input 14,15 250 mV |AC coupled
Charge pump output current 11 +75 | £100 |+125 pA IV Pin 11 = 2.0V
Charge pump output leakage 11 +1 uA |V Pin 11 = 2.0V
Drift due to leakage 5 mV/s |At collector of external
varicap drive transistor
Oscillator temperature 14,15 0.12 ppm/°C|Over 0°C to 65°C
stability temperature range.
IC variation only.
Oscillator stability with 14,15 0.25 ppm/V |Vcc = 4.5V to 5.5V
supply voltage
Charge pump drive output lout 10 mA |V Pin10 =07V
current
Control output leakage current 6,7,8 5 pA - 1V Pins 6,7 and 8 = 13.5V
Control output current 6,7,8 1.3 mA |Vour = 12V
Clock output leakage current 13 5 puA |V Pin 13 = 5.5V
Clock output saturation 13 0.5 \" I Pin 13 = 1mA
voltage
DESCRIPTION

The synthesiser consists of a +32 prescaler followed by a
14 bit programmable divider, the resultant frequency is
compared in phase with a set reference frequency. The
reference frequency is generated by dividing the output of a
crystal oscillator by 1024. The output from the phase
detector takes the form of a charge pump, Pin 11, and an
output drive, Pin 10, which with the aid of one external
transistor can control the voltage controlled oscillator, (see
Fig.7). This forms a complete phase locked loop system in
which the frequency is determined by the data programmed
into the divider.

crystal frequency x M

Synthesised frequency = 3
M is any integer in the range 512 to 16383.

crystal frequency
32

=change in synthesised frequency for a change of 1 bit of
data programmed into the divider.

232

Minimum step size =

Data from the serial input, Pin 1 is clocked into the storage
register by the positive edge of the data clock waveform on
Pin 18 when the chip select input on Pin 17 is high. The chip
select input should be timed to go high during the low
portion of the clock waveform otherwise a positive transition
coincident with the select signal will be applied to the storage
register clock possibly causing a misreading of the applied
data.

Fig.3 and Table 1 show the data format and timing
requirements.

When the data is being entered the charge pump is
disabled to prevent unwanted frequency variation of the
oscillator.

Pin 12 is a dual input/output pin, the normal function being
to disable the charge pump when the input is taken high. The
alternative output function is provided for test purposes only
and allows the +M counter output to be monitored. This
signal is available at low amplitude when Pin 12 is loaded to
ground by a 6.8k resistor. )

To improve stability the +5V and ground to the chip are
split and brought out to separate pins, it is therefore essential
to connect all four supply pins for the device to operate.



Fig.4 shows the input level operating window versus
frequency, the oscillator coupling circuit should be designed
to produce an output within these boundries over the full
frequency range required for the synthesiser.

SP5052

Example of crystal choice:

For a synthesiser that will synthesise from 1.5GHz to
2.3GHz in 200kHz steps a 6.4MHz crystal can be used -

M data for 1.5GHz = 7500
M data for 2.3GHz = 1500

WITH 4.0MHz
CRYSTAL

{

DATA
cLock

CHIP
SELECT

DATA 21s

MSB
-

21 20
MINIMUM FREQUENCY = 64MHz INPUT CODE = 00001000000000

1
MAXIMUM FREQUENCY = 2047.8750MHz INPUT CODE - 1111111111111

22

CONTROL OUTPUT
SELECT DATA
(SEE TABLE 1)

DATA
cLocK

HYSTERESIS

FREQUENCY DATA
(LSB = 125kHz)

NEQ) _on
MIN’

——————
/ /
!
s Fom
!
i
csD
S0 POS)
POS _J.J_‘
(bOS) le  max
ST DATA BIT
25v
DATA

20

tseTup

tseTup

Fig.3 Data format and timing

ABSOLUTE MAXIMUM RATINGS

-10°C to +65°C
-55°C to +125°C

Armbient operating temperature
Storage temperature

Supply voltage Pin 2 and 16 v
Band select output voltage Pins 6,7,8 14V
Prescaler input voltage 2.5V p-p
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g o GUARANTEED OPERATING
[ wi
z Tamb =-10°C to +70°C
1]
E ]
£ a00
E
c
s /
200 | /
1 [ [ |
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FREQUENCY (MHz)

Fig.4 SP5052 typical input sensitivity
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Fig.5 Typical input impedance frequencies in MHz. Normalised to 50Q




SP5052

DATA AND CHip SELECT
INPUTS

117
0

RF INPUTS
A

S e O e e O
18 15 14 13
DATA CLOCK CRYSTAL OSCILLATOR 64
INPUT CAPACITOR CLOCK OUTPUT
Fig.6 SP5052 input/output interface circuits
3
+12v -— 17 v
o 0.1u T DATA
o CONTROL
) T el PATA cLock MICRO-
10k 10k 10k ¥ CHIP ENABLE PROCESSOR
2 17[}JCHIPENABLE |~ PLESSEY
(0OSC OUTPUT p 3 1sh PIC1655A
VOLTAGE 4 s6p
CONTROLLED _r——f 4 15 }—t—.—l
OSCILLATOR 330p 22 3CRYSTAL
T []s SP5052 14 }JjuL
Q\ I 65p
{]e B tRIMMER
e Y (p A
INPUT D) de iy 0.47u
l —]s
<]
CONTROL OUTPUTS
VARICAP DRIVE
$ov
4 -30v

Fig.7 Application for controlling a 2.3GHz synthesiser
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S PLESSEY

Semiconductors

SP5060

2.0GHz FIXED MODULUS FREQUENCY SYNTHESISER

The SP5060C is for use in outdoor (head end) units of
satellite TV receivers and together with an appropriate
voltage controlled oscillator (VCO), forms a complete phase

locked loop (PLL) synthesiser. The circuit consists of a +sv(] ~ e
prescaler with preamplifier and a fixed modulus divider. The

phase comparator is fed with a reference frequency derived WPUT {[ ? o [Iue
from an external oscillator or crystal. The comparator has a 12[]Nc

charge pump output with an output amplifier stage around

which feedback may be applied. Only one external Qe sPs0G0 npl+sv

transistor is required for varicap line driving. xcfls 10[] REF IN/CRYSTAL
ov[je 9 ]DSCILIAYDR CAPACITOR
FEATURES DRIVE OUTPUT[}7 8] CHARGE PUMP
B +5v,50mA Supply
B Prescaler and Preamplifier Included DG14
B High Comparator Frequency for Easier Fitering Fig.1 Pin connections - top view
B Charge Pump Amplifier with Feedback Point
B Synthesises Frequencies up to 20GHz
B For use at C-Band with Frequency Doubling Mixer

ABSOLUTE MAXIMUM RATINGS

Operating temperature range -10°C to +70°C
Maximum junction temperature 175°C
Storage temperature -55°C to +125°C
Supply voltage Pin 1 and Pin 11 v
Prescaler input voltage 2.5V p-p
r—""""" " ">"">">">"¥">"”"”" "/~~~ T/~ 1
| |
| |
2 FIXED MODULUS f
PRESCALER PRESCALER | |
INPUT {301 | DIVIDER I | 8 Coomp-
|
| I |
oV 40 |
| | |
- o PHASE CHARGE DRIVE
v coMP | | PUMP [> ©7 qutpuT
! |
! I ] REFERENCE |
|
+5V 11’0— @ 64 16 |— |

!
O S
9 10 6

OSCILLATOR  REF IN/ ov
CAPACITOR CRYSTAL

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C Vcc = +4.5V to 5.5V

SP5060

Characteristic Symbol Pin Min. VTayl:e Mo, Units Conditions
Operating voltage Vce 1,11 45 55 Y
Sypply current lee(1) 1 50 60 mA
Supply current lcc(11) 11 1 mA
Prescaler input voltage 2,3 100 mV 300MHz to 2.0GHz sinewave
Prescaler input impedance 23 50 Ohms
Charge pump output current 8 +£75| £100 | £125 HA V pin 8 = 2.0V
Charge pump leakage current 8 +1 UA V pin 8 = 2.0V
Charge pump drive output
current 7 1 mA Vpin7 =07V
Drift due to leakage 5 mV/s | At coliector of external varicap
drive transistor
Oscillator temperature 9,10 0.12 PPM/°C | Over 0 to 65°C temperature
stability range IC variation only
Oscillator stability with 9,10 0.25 PPM/V | Vcc = 4.5V to 5.5V
supply voltage
Reference clock frequency 10 2 8.0 MHz
External reference amplitude 10 100 500 mV rms
Reference input impedance 10 25 kohms
o L +5V
T
330p
-
i
| 30 1 pLessev
F SP5060
gs 1 REFERENCE
—s j: CRYSTAL
mn 7

vco

Fig.3 Typical application and test circuit (1024MHz with 4MHz reference crystal)

0y ==

P

FROM n — 00—
OSCILLATOR

| S
ML’LE
330

S

Ny

'L +5V

10

3309 —{1 1a[] ;};

2 13[]

3 12[]

PLESSEY
4 "spsoe0 P 400p
Os 10}
6 oyl 047 +30V
7 8 H
33k 47n | |10k
2N3904

FROM REFERENCE
OSCILLATOR

TO
VARICAP

Fig.4 Application using external reference oscillator
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PRESCALER
INPUTS

|[___
|
I
|
|
!
I
|
|
I
|
|
|
|
|
[

9

REF IN/  OSCILLATOR
CRYSTAL CAPACITOR

Fig.5 SP5060 input/output interface circuits

DESCRIPTION

The SP5060, when used with a voltage controlled
oscillator, forms a complete phase locked loop frequency
synthesiser.

The phase comparator reference frequency is obtained by
dividing the reference frequency. This may be generated on
chip, by means of a crystal, or from an external reference
oscillator.

The output of the prescaler is divided by the fixed modulus
divider, producing an output frequency which is phase
locked to the reference frequency.

The divider stages are arranged to give a fixed ratio,

between the synthesised frequency and the reference, of
256:1. .

Any frequency within the range 300MHz to 2.0GHz may be
achieved using the appropriate reference or crystal
frequency.

A single external transistor, driven from the charge pump
output, provides the output swing necessary for the
oscillator varicap line.

To improve device stability the +5V and ground supplies
to the chip are split and brought out to separate pins, It is
therefore essential to connect all the supply pins for the
device to operate correctly.

238 Fig.6 Typical input impedance Normalised to 50Q
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Fig.7 SP5060 typical input sensitivity
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239



o) PLESSEY

SemiconductiorsS s

SP5062

2.3GHz FIXED MODULUS FREQUENCY SYNTHESISER

The SP5062 is for use in outdoor (head end) units of
satellite TV receivers and together with an appropriate
voltage controlled oscillator (VCO), forms a complete phase
locked loop (PLL) synthesiser. The circuit consists of a
prescaler with preamplifier and a fixed modulus divider. The
phase comparator is fed with a reference frequency derived
from an external oscillator or crystal. The comparator has a
charge pump output with an output amplifier stage around
which feedback may be applied. Only one external transistor
is required for varicap line driving.

FEATURES

+5V, 50mA Supply

Prescaler and Preamplifier Included

High Comparator Frequency for Easier Filtering
Charge Pump Amplifier with Feedback Point
Synthesises Frequencies up to 2.3GHz

+V[1 NC
i NC
INPUT

0 NC

ov(] +5V

(1 REF IN/CRVSTAL

ov [ OSCILLATOR CAPACITOR

DRIVE OUTPUT [} CHARGE PUMP

DG14

Fig.1 Pin connections - top view

ABSOLUTE MAXIMUM RATINGS

Operating temperature range -10°C to +70°C
Maximum junction temperature 175°C
Storage temperature -55°C to +125°C
Supply voltage Pin 1 and Pin 11 v
Prescaler input voitage 2.5V p-p

CAPACITOR CRYSTAL

e T T ]
| |
| !
2 FIXED MODULUS |
PRESCALER PRESCALER
INPUT {3 | S I - A Pe Chomes
' |
|
o 40 |
|| |
o - PHASE CHARGE DRIVE
TV comp | | “pump [> °| 7 ouTPUT
! |
! I T REFERENCE |
|
+5V 11c,> @ 64 +16 | |
T e w0 - - s
OSCILLATOR  REF IN/ ov
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Fig.2 Block diagram



SP5062

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C Vcc = +4.5V to 5.5V

Characteristic Symbol Pin i Y:::? Ty Units . Conqitions
Operating voltage Vee 1,11 4.5 5.5 V.
Supply current lec(1) 1 50 60 mA
Supply current lec(11) 11 1 mA
Prescaler input voltage 23 See Fig.7
Prescaler input impedance 23 50 Ohms
Charge pump output current 8 +75] £100 | =125 HA V pin 8 = 2.0V
Charge pump leakage current 8 +1 UA V pin 8 = 2.0V
Charge pump drive output
current 7 1 mA Vpin7 =07V
Drift due to leakage 5 mV/s | At collector of external varicap
drive transistor
Oscillator temperature 9,10 0.12 PPM/°C | Over 0 to 65°C temperature
stability range |IC variation only
Oscillator stability with 9,10 0.25 PPM/V |Vcc = 4.5V to 5.5V
supply voltage
Reference clock frequency 10 2 10 MHz
External reference amplitude 10 100 500 mV rms
Reference input impedance 10 25 kohms
, +5V
0.9u == 1—E ‘L
10,
sa0p— " e /J; “
T —4—{2 130
3 12[]
330p 4 SP5062 )y
al
R N ETR
Rarym _1_47p )y, 8.59375MHz
7 8

vco

Fig.3 Typical application and test circuit (2200MHz) with 8.59 reference crystal
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+5V
;f : il
N 10u
1 14]) ;I;
OSCILLATOR :D'—" 2 13l
3 12[]
330p 4 SP5062 ., [} 100p
s 1003 —F 5,
FROM REFERENCE
/,,LT—E 6 o[] 0.7 30V OSCILLATOR
7 s[+—|
33k 47n | |10k
TO
VARICAP
2N3904
Fig.4 Application using external reference oscillator
PRESCALER
INPUTS DRIVE

r-—— T

REF IN/  OSCILLATOR CHARGE
CRYSTAL CAPACITOR PUMP
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Fig.5 SP5062 input/output interface circuits




DESCRIPTION

The SP5062, when used with a voltage controlled
oscillator, forms a complete phase locked loop frequency
synthesiser.

The phase comparator reference frequency is obtained by
dividing the reference frequency. This may be generated on
chip, by means of a crystal, or from an external reference
oscillator.

The output of the prescaler is divided by the fixed modulus
divider, producing an output frequency which is phase
locked to the reference frequency.

The divider stages are arranged to give a fixed ratio,
between the synthesised frequency and the reference, of
256:1.

SP5062

Any frequency within the range 300MHz to 2.3GHz may be
achieved using the appropriate reference or crystal
frequency.

A single external transistor, driven from the charge pump
output, - provides the output swing necessary for the
oscillator varicap line.

To improve device stability the +5V and ground supplies
to the chip are split and brought out to separate pins. It is
therefore essential to connect all the supply pins for the
device to operate correctly.

Fig.6 Typical input impedance Normalised to 500
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Fig.7 SP5062 typical input sensitivity
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PLESSEY

Semiconductors

SP5510

1.3 GHz BI-DIRECTIONAL [2C BUS CONTROLLED SYNTHESISER

The SP5510 is a single chip frequency
synthesiser designed for TV tuning systems. Control
data is entered in the standard 12C BUS format. The
device also contains 4 addressable current limited
outputs and 4 addressable Bi-Directional open
collector ports one of which is a 3 Bit ADC. The
information on these ports can be read via the 12C
BUS. The device has one fixed 12C BUS address
and 3 programmable addresses, programmed by
applying a specific input voltage to one of the
current limited outputs. This enables 2 or more
synthesisers to be used in a system.The
comparison frequency is 7.8125kHz derived from a
4MHz Crystal.

FEATURES

CRYSTAL Q1
CRYSTAL Q2 []
SDA ]
scL [
+/0O PORT P7 ]
*1/0 PORT P6 ]
+1/0 PORT P5 ]
t1/0 PORT P4 ]

CHARGE PUMP 5

© e N e L b oW N

] DRIVE OUTPUT
] ov

% } RF INPUTS

] +5v

[] PO OUTPUT PORT
[} P1 OUTPUT PORT
[] P2 OUTPUT PORT
P3 OUTPUT PORT/

ADDRESS

B Complete 1.3GHz Single Chip System SELECTION PORT
B Programmable via 12C BUS * = 3BIT ADC INPUT
B Low power consumption (5V 43mA) t = LOGIC LEVEL /O PORT
B Low Radiation DP18
B Phase Lock Detector
B Varactor Drive Amp Disable Fig 1 Pin Connections (top view)
B 8 Controllable Outputs, 4 Bi-Directional
B 5Llevel ADC
B Variable 12C BUS Address For Picture in Picture TV
B Full ESD Protection
__________________________________________________________________ L
! [
1 ]
O—>— 15 BIT PHASE -
X PRESCALER Fdiv tret | DIVIDER o ?Q1
REIN : AP;EP 8 '_7 unoi?\:g:;nu > “‘)Ih:p g 512 “::Z _éQZCRVSTAL
? R § [“’(" ]—' r—-————»-—:b CHARGE
: POWER - - : PuMP
H ON DET 15 BIT LATCH ,
] * DIVIDER RATIO CHARGE ' DRIVE/
) O
.,_I r < PUMP " VARICAP
sa®>—  pcBUS NS " our
! TRANSCEIVER AToA cp ]
SDA > NN H
' 1
E \ Al \ auiTiATcH L conTROL DATA . !
1 INFORMATION d
1
v Jaooress 3eir 3TTL \ :
: SELECT ADC Lcsov':: { L | ] cate ’ Vee
[l Tt H
: L 1 L= ~7 4OV
] ]
]
b e~ © 00 A.) é Omcmmmmmccmm e mmmmmmm e m—m e o ;
PO P1 P2 P3 PAPS P6PY

Fig 2 Block diagram of SP5510
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SP5510

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Cto +70°C,Vcc = +4.5Vt0 +55V

Characteristic Pin - Value Units Conditions
Min Typ Max
Supply current 14 43 50 mA |V =5V
Prescaler input voltage 15,16 125 300 mVeavs | 50MHz to 1GHz
Prescaler input voltage 15,16 30 300 mVems | 1.3GHz
Prescaler input impedance 15,16 50 Q
input capacitance 2 pF

SDA,SCL Input high voltage 4,5 3 55 Vv

Input low voltage 4,5 0 1.5 v

Input high current 4,5 10 A Input voltage =V

Input low current 4,5 -10 HA Input voltage = OV

Leakage current 4,5 10 pA When V=0V
SDA output voltage 4 0.4 \Y lsink = 3MA
Charge pump current low 1 +50 pA Byte4 Bit2=0 V pin 1 =2V
Charge pump current high 1 + 250 pA Byted Bit2=1 V pin 1 =2V
Charge pump output
leakage current 1 1 A Byted Bitd=1 V pin 1 =2V
Charge pump drive output
current 18 500 HA |Vpin18=0.7V
Output ports
PO - P3 sink current 10-13 0.7 1 1.5 mA  |Vouyr=12V
PO - P3 leakage current 10-13 10 pA Vour=13.5V
P4 - P7 sink current 6-9 10 mA Voutr=0.7V
P4 - P7 leakage current 6-9 10 HA Vour=13.5V
Input ports
P3 Input current high 10 +10 pA Vpin10=13.5V
P3 Input current low 10 -10 PA V pin10 =0V
P4,P6,P7input voltage low 6,7,9 0.8 v
P4,P6,P7Input voltage high 6,7,9 27 Y
P6 Input current high 7 +10 PA | See Table 3 for ADC levels
P6 Input current low 7 -10 pA

FUNCTIONAL DESCRIPTION

The SP5510 is programmed from an 12C BUS.The
data is fed in on the SDA line and clock on the SCL
line as dictated by the 12C BUS format. The device
can be programmed to accept new data (write
mode) or to send data, derived from the input
ports, and device status information (read mode).
The Tables in Fig 3 illustate the format of the data.
The device can be programmed to respond to
several addresses This enables the use of more than
one synthesiser in an 12C BUS system. Table 4 shows
how the address is selected by applying a voitage
to P3. The last Bit of the address Byte (R/W) sets the
device into read mode if it is high and a write mode
if it is low. When the SP5510 recieves a correct
address Byte it pulls the SDA line low during the
acknowledge period and during following
acknowledge periods after further data Bytes are
programmed. When the SP5510 is programmed
into the read mode the controlling device
accepting the data can pull down the SDA line
during the following acknowledge period to
recieve another status Byte.

246

WRITE MODE-FREQUENCY SYNTHESIS
When the device is in the write mode Bytes 2+ 3
select the synthesised frequency while Bytes 4 +5
select the output port states and charge pump
information.

Once the correct address is recieved and
acknowledged, the first Bit of the next Byte
determines whether that Byte is interpreted as
Byte 2 or 4, a logic 0 for frequency information and
a logic 1 for charge pump and output port
information. Until an 12C BUS stop condition is
recognised, additional data Bytes can be entered
without the need to re-address the device. This
allows a smooth frequency sweep for fine tuning
or AFC purposes.

If the transmittion of data is stopped mid byte
(i.e. by another device on the bus) then the
previously programmed byte is maitained.

Frequency data from Bytes 2 and 3 is stored in
a 15 Bit shift register and is used to control the
division ratio of the 15 Bit programmable divider
which is preceded by a divide-by-8 prescaler and
amplifier to give excellent sensitivity at the local
oscillator input.



SP5510

MSB LSB
ADDRESS 1 11]0 0|0 |Maijmaol o | A | BYTEY
ET\gS'E‘QMMABLE 0 | 21af 23| 02| 21| 2104 29 | 28 | A | BYTE2
3?3323 MMABLE 1o | a6 |25 |20 | 23| 22|20 | 20| A | BYTE3
ﬁ'.‘,‘,;",i‘s?‘;{‘#s" 1 lee|{mfjro|1 {1 ]1 |os|a|BYTES
:’?Tzom CONTROL | o) b6 | ps | pa | P3| p2 |P1 [P0 | A | BYTES
Table 1 write data format  MSB is transmitted first
ADDRESS 1 {1 ]0o]o |0 |maimaol 1 [ A | BYTEY
STATUS BYTE POR| FL |12 | 11 |10 A2 |A1 [A0|A | BYTE2

A: Acknowledge Bit

CP : Charge Pump Current Select
T1: Test Mode Selection
T0 : Charge Pump Disable

POR : Power On Reset Indicator
FL : Phase Lock Detect Flag

OS : Varactor Drive Output Disable Switch
P7,P6,PS,P4,P3,P2,P1,P0: Control Output States

Table 2 read data format

MA1, MAO : Variable address bits (see table 4)

12,11,10: Digital Information From Ports P7, P5 and P4 Respectively
A2, A1, A0 : 5 Level ADC Data From P6 (see table 3)

A2 Al A0 Voltage input to P6 MA1 | MAO |Voltage input toP3
1 0 0 0.6V to Ve 0 0 0
0 1 1 0.45V(¢ 10 0.6V 0 1 ALWAYS VALID
0 1 0 | 03V t00.45 Ve, 1 0 0.5Vc
0 0 1 0.15Vcct0 0.3 V¢ 1 1 Vee
g 0 0|00 Ve Table 4 Address selection

Table 3 ADC levels

Fig3 Data formats

When frequency data is entered, the
phase comparator, via the charge pump and
varicap drive amplifier, adjusts the local
oscillator control voltage until the output of
the programmable divider is frequency and
phase locked to the 7.8125KHz reference
obtained by dividing the output of the 4MHz
crystal oscillator by 512.

Bit 2 of Byte 4 of the programming
data (CP) controls the current in the charge
pump circuit a logic“1”fort 250pA and a
logic“0” for+ 50 pA allowing compensation
for the variable tuning slope of the tuner and

also to enable fast channel changes over the
full band.Bit 4 of Byte 4 (T0) disables the
charge pump if set to a logic 1. Bit 8 of Byte 4
(CO) switches the charge pump drive
amplifier's output off when it is set to a logic
“1". Bit 3 of Byte 4 (T1) selects a test mode
where the phase comparator inputs are
available on P6 and P7, a logic “1" connects
P6 to F,ef and P7 to Fq,y.

Byte 5 programs the output ports P1 to
P7 alogic 0" for a high impedence output, a
logic “1” for low impedence (on).
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SP5510

READ MODE When the device is in the read
mode the status data sent from the device on
the SDA line takes the form shown in Table 2.

Bit 1 (POR) is the power on reset indicator and is
set to a logic 1 if the power supply to the device
has dropped beiow 3 Volts and the
programmed information lost (eg:when the
device is initially turned on). The POR is set to 0
when the read sequence is terminated by a stop
command. The outputs are all set to high
impedence when the device is initially powered
up. Bit 2 (PLD) indicates whether the device is
phase locked, a logic 1 is present if the device is
locked and a logic 0 if the device is unlocked.

Bits 3, 4 and 5 (12,11,I0) show the status of the
/O Ports P7, PS5 and P4 respectively a logic 0
indicates a low level and a logic 1 for a high
level. If the ports are to be used as input ports
then they should not be programmed to output
alow impedence state (logic 1). These inputs will
then respond to data complying with standard
TTL voltage levels. Finally Bits 6, 7 and 8
(A2,A1,A0) combine to give the output of the 5
level ADC.

The 5 level ADC can be used to feed AFC
information to the microprocessor from the IF
section of the television, as illustrated in the
typical application circuit.

(o
+12v
O
+5V
IF SECTION
IF signal
[] [] [ AFC. OUTPUT
T 3x P3
V] 22K e}
N I—g 10 9 ]——)-(-—ﬂo
E >~ P2 {{n 8 ]—)-t—is-o
R \I /I P1 {: 2 'S) ; ]__(_ps_
~ PO{ 35 e ]—-——nﬁo
1 | 3x 4. 5 b scL
BAND ﬂ" RN3904 n I‘E 1, 4 12CBUS <DA CONTROL
INPUTS [ - o ) = MICRO
:{ 16
OSCILIATOR " 2]
OUTPUT org| MY = MHz
=2 LN h_ '_T y
VARICAP Vy ﬂ 39n|
INPUT ~< 1 @,80“
2 1 Lz.—zts)-—I B
+33v I .
2N3904 ——

Fig 4 Typical application
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@PI.ESSEY

Semiconductors

SP973T8

30MHz TTL/CMOS 8-BIT FLASH ADC

The Plessey SP973T8 contains 255 high speed
comparators which form a full flash analog to digital

converter that requires no preceding sample and hold. oe g N\ wj"ﬁ
Its wideband input allows signals with frequencies up to
the Nyquist limit to be digitised with high accuracy. An 03[]2 17[]0s
internal bandgap voltage reference gives low DC drift over a 023 s[Jo7
wide operating temperature range (-40°C to +85°C in DG
package). o11s8 [ja spo7aTs [108 ms8
The device also contains a full 8-bit D-type latch, which clock []5 1a[Jo enp
ensures that the 8 TTL/CMOS outputs are accurately N
registered and have a good data valid time at high clock cLock ok sias [ 13[jo vee
speeds. NEGATIVE REF []7 12[7 POSITIVE REF
The SP973T8 is available in two variants: the SP973T8 B avee s 11F7 aatos w
has +' LSB differential linearity and the SP973T8 C has *1 L
LSB differential linearity, with a consequent cost advantage. AGND []o 10[] v MID REF
The ADC is designed for applications where power
consumption is at a premium (550mW typ). DG18,DP18
ORDERING INFORMATION Fig.1 Pin connections - top view
SP973T8 B DG (Industrial - Ceramic DIL package)
SP973T8 C DP (Commercial - Plastic DiL package) APPLICATIONS
FEATURES : gt;gu;@uzlny \tll\tjzo
) roadcast Video
B  wideband Analog Input. 70MHz 3dB (Typ.) B Lioh Resolution TV
. olutio
B Flash Converter, No Sample and Hold Required B ngcl e,s on
. ucleonics
B Low Power Consumption (550mW Typ.) B R eont
. r
B Laiched TTL/CMOS Compatible Outputs B o @ "
. 0 n
B Band Gap for Good Temperature Stability mputing
B  Wide Operating Temperature Range ABSOLUTE MAXIMUM RATINGS
B Static Protection on all Digital Inputs and Outputs Supply voltage Vcc 12V
B Designed for Wideband Application Output current 10mA
B Single5vSs | Input voltage Vce
Ing upply Storage temperature -55°C to +175°C
B No Missing Codes Operating temperature <150°C
CLOCK or;—__\SLOCK BUFFER
— 6 8,130 +5V
CLOCK OR BIAS O————
POSITIVE 12
REF(+4.3V)| LSB |
| R — —— — —4? D1
H— — — 352
| R ] — — ——2<|) D3
| |
1
wmip Rer 004 >— LATCH ENCODER D LATCH ECLTOTTY 5] o4 LTI
ANALOG L1 Lot - - __? ps [ OUTPUTS
INPUT i ! | - - _ _017| D6
| " - - - 007
s >4 L e
= R

NEGATIVE | 7 R x 255
REF (+2.3V) |

Fig.2 Internal block diagram
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SP973T8

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to 70°C, Vcc = +5V + 0.25V,

Value
Characteristic Symbol - = Units Conditions
Min. Typ. Max.
Positive supply current lcc 95 mA
Power consumption 550 700 mwW
Clock frequency fc 30 MHz
Digital output level high VH 35 43 \ One TTL load. Fig.5
Digital output level low Vi 0.3 0.4 v One TTL load. Fig.5
Reference chain resistance Rr 390 Q
Analog input range VIN 23 4.3 Vv
Analog input capacitance CiN 40 pF
Differential linearity +05 LSB | SP973T8 B (DG package)
Integral linearity +1.0 LSB | SP973T8 B (DG package)
Differential linearity +1.0 LSB | SP973T8 C (DP package)
Integral linearity +1.0 LSB | SP973T8 C (DP package)
Data valid time tv 40 45 ns 20MHz clock
Clock to output propagation delay tpd 10 ns After 1 cycle delay
Differential gain 1 %
Differential phase 1 Deg
THERMAL CHARACTERISTICS
SP973T8 B ua = 92°C/W
fsc = 21°C/W
SP973T8 C Hua = 75°C/W
fsc = 20°C/W
LS8 ;b1
0 D2
O D3
DATA
L oot s
! 18}———=———0D5 | coMPATIBLE)
—}2 17[}—————0 D6
t—{]3 16}———e——0p7
e 15f————>——ons
cLock _, ol“” 5 SP973T8 Mss =
(800mV p-p) 50 a8V "
- 6 13— ——— +5V
+2.3V ==0.1u y 10n
-VE REF on * {7 12} +4.3V +VE REF
‘ ANALOG
+5V _l_ oot 1 INPUT
TC 9 100 +3.3V MID REF
" min - I
1 1onI Imn
DIGITAL  ANALOG = =
NOTE: DECOUPI
GROUND  GROUND CLOSE TS mﬁs"s

Fig.3 Test/applications circuit
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OPERATING NOTES 3

The SP973T8 ADC will operate at clock frequencies up to
and above 30MHz. It is therefore necessary to take care with
the ground plane and component placement around the
device.

Split analog and digital grounds with good decoupling
close to the device pins, will reduce digital to analog
crosstalk and hence aid performance.

The optimum differential linearity is achieved using the

SP973T8

widest possible reference voltage. Therefore standard
applications should use +4.3V positive referenceand +2.3V
negative reference.
The optimum input signal for use with these
recommended reference voltages is 2V p-p biased at +3.3V.
The Plessey SL9999 is a suitable op-amp/ADC driver to
provide this offset and drive the SP973T8input at high speed.

ANALOG
INPUT

SAMPLE N

CLOCK

+4.3V

+2.3V

TTL
DATA
ouT

DATA VALID

Y

Fig.4 Timing diagram

+5V
2.2k
b Y IN3062
PSS )4
TTL INPUT 40p I" ¥
n

Fig.5 Standard TTL test load
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SP873T8

REF CHAIN
+5V . +5V DIGITAL GND
1.5Q
xR
CLOCK
ANALOS oot ©
| i
x = Static protection diodes ”;”
Fig.6a One of 255 analog inputs connected Fig.6b Clock input

to pin 8

+5V

Z STATIC
PROTECTION

O OUTPUT
—|< %

ihm

Fig.6¢c TTL output stage

Fig.6 Internal circuits
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Semiconductors

TDA5030A

TV VHF MIXER OSCILLATOR/UHF IF PREAMPLIFIER/IF AMPLIFIER

The TDAS030A is designed for use within a
UHF/VHF TV tuner and consists of a VHF local
oscillator, a VHF mixer, a UHF IF preamplifier and
an IF amplifier for driving a SAW filter. The device
also includes a buffered output from the VHF local
oscillator to drive a prescaler or synthesiser and a
UHF/VHF switching circuit. The device requires a
minimum of external components to produce a full
VHF tuner with an IF amplifier for a UHF tuner
section.

FEATURES

B Balanced VHF Mixer

B VHF Oscillator (70-520 MHz)

@ Differential SAW Filter Drive
B IF Amp for UHF IF Input

B Buffered VHF Oscillator Output
B UHF/VHF Switching Circuit

B Full Static Protection on all Pins

APPLICATIONS
B TV Tuners for TV and Video Recorders

VHF INPUT [] VHF OSC
VHF INPUT ] DECOUPLE
GROUND ] VHF 0SC
UHF IFINPUT ] Ve
UHF IFINPUT ] GROUND
IFOUTPUT ] 0SCOUTPUT
IF OUTPUT [] SWITCH
IFINPUT ] SAW FILTER DRIVE
IFINPUT [ SAW FILTER DRIVE
DP18
Fig 1 Pin Connections (top view)
ABSOLUTE MAXIMUM RATINGS
Supply voltage 14V
Input voltage 5V
VHF Switching voltage Vce +0.3V
VHF Switching current 10mA
Output current 10mA

Operating temperature range
Storage temperature range

-25°Cto +85°C
-55°Cto + 125°C

OSC TUNED NETWORK

N
VCO BUFFER :
1

VCO OUTPUT

MFILTER

IF AMP

0 13 —>

1
i UHF IF AMP
[}

20 :
VHF INPUT —>

1 O—— —
]
| VHF MIXER
i+

5 O—t

UHF IF INPUT —> | -
40T 1

SWITCH +
STABILISER

[l
]
I
J
1
1
[}
1
1
[}
1
1
[}
]
]
]
1
1
'
}

© 1

SAW FILTER DRIVE
10 QUTPUTS

Fig 1 Block Diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 25°C, Supply Voltage = +12V

Characteristic Pin - Value Units Conditions
Min Typ Max
Supply Voltage Vcc 15 10 12 13.2 \
Supply Current 15 - 42 55 mA | VHF Oscillator on
Switch voltage level for VHF 12 0 - 25 Vv
Switch voltage level for UHF 12 95 - Vee+0.3 Vv
Switch current 12 0.05 - 0.7 mA UHF selected
VHF Local Oscillator/Buffer
Frequency range 13 70 - 470 MHz
Frequency shift with Vcc 13 - - 200 KHz | AVcc=10%
F=70to 330 MHz
Output Voltage 13 14 20 - mV rmS | F<100MHz
13 10 20 - mV RMS | F>100MHz
Output impedance 13 - 90 - Q
RF on Local oscillator output 13 - -30 - dB w.r.t. local oscillator
IFon Local oscillator output 13 - -30 - dB w.r.t. local oscillator
Local oscillator harmonics 13 - -14 - dB w.r.t. local oscillator
VHF Mixer(including IF amp)
Voltage gain 1,2,10,11 23 25 27 dB See test circuit
Input conductance 1,2 - 0.23 mS 50MHz
1,2 - 0.5 - m$S 225MHz
1,2 . 0.67 - mS 300MHz
Input capacitance 1,2 - 25 - pF
Output impedance 6,7 - 1.6 - KQ (mixer only)
Noise Figure - 7 - dB8 |50
- 85 dB | 225MHz
- 9.5 dB | 300MHz
- 10.25 - dB | 470MHz
Input for 1% cross- 1,2 97 99 dBuV
modulation(in channel)
UHF IF Amplifier(IF amp incl)
Voltage gain 4,5,10,11 32 34 36 dB
Input conductance 4,5 - 0.3 - mS
Input capacitance 4,5 - 3 - pF
Noise Factor 5 6 ds
Input for 1% cross- 4,5 88 90 - dBpVv
modulation(in channel)
SAW filter IF amplifier
input impedance 8,9 - 300 - Q Load = 2K (between
+100j Pin10and 11)
Output impedance 10,11 - 200 - Q

FUNCTIONAL DESCRIPTION

The on board VHF Local oscillator will oscillate
between 70 and 470 MHz depending on the
parallel tuned circuit connected to pins 16 and 18.
The tuned circuit is coupled to pins 16 and 18 via
two 1.8 pF capacitors, as in Fig 2, these capacitors
provide the correct transfer caracteristics for
oscillation. The tuned circuit will require a
switcheable inductor if more than one of the VHF
bands are to be tuned to, Fig 2 shows the inductor
values required for European VHF Bands I and 1II.
The input to the VHF mixer can be differential or
single ended with one input decoupled, as in Fig 2

The output of the VHF mixer is coupled to the IF
amplifier via a simple IF filter and two 1509
resistors. The 150Q resistors limit the gain of the IF
amplifier to ensure stable operation. The output of
the IF amplifier is designed to directly drive a
standard SAW filter.

The VHF Local oscillator has a buffered output
designed to drive a prescaler or synthesiser directly.

An alternative IF source,e.g. from a UHF mixer,
can be coupled into the tuner after the mixer via
Pins 4 and 5. This input is enabled and the VHF
Local oscillator disabled when Pin 12 is taken high.



TDAS5030A

Tuning Voltage Vec UHF/VHF Switch
[e] o

BAND Il

L
aesosa& Tl T ]:.: IF Output 502
L2 _j:

1p8 nf ‘lnFI i
47K
82 H 1
1 1nF I- 1nF
(o L

o U s § wn |
1817 161514131211 10

TDAS030A
123456789

BAND |

Local oscillator output

1nF i:EnF
VHF Input
L1=15pH mF" ) L inf
L2 = 70nH
L3 = 140nH UHF IF Input o———»{ 2x150Q
T1= 2K to 50 Q transformer 1nF

tosimulate a SAW filter

Fig 2 Test circuit

PCB LAYOUT

The Tuner should be layed out with the oscillator
and decoupling components suituated as close as
possible to the TDAS030A . A double sided PCB
with a good earth plane is advised, although it is
not essential.
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Semiconductors

ZNA134J

CCIR/EIA TV SYNCHRONISING PULSE GENERATOR

FEATURES

625 and 525 line standards. ‘

CCIR and EIA standard outputs.

Single 5 volt supply, fully TTL compatible.
Easy synchronising between generators.
Direct reset to vertical and horizontal counters.
Facility for adding and subtracting lines.
Automatic interlacing.

On chip oscillator (requiring external crystal).
Can be driven with an external oscillator.
Field reference output.

decoo620600600

GENERAL DESCRIPTION

The ZNA134 integrated circuit utilises a 2.5 MiHz ° crystal to generate all the horizontal,
vertical, mixed blanking and synchronising pulses necessary for raster generation in
625 or 525 line commercial, industrial or military television systems. The synchronous
dividers and decoding logic employed within the unit ensure perfect interlace, together
with spike-free output waveforms having precisely defined relative positions and puise
widths. The device is contained in a 16 pin D.I.L. and can be selected to operate over the
military temperature range.

“Dependent on line system used, series resonant.

SYSTEM DIAGRAM

MIXED
FIELD  YERTICAL  EVEN CATHODE LINE LINE  REFERENCE CRYSTAL
DRIVE RESETY FIELD BLAMKING ADD  SUBTRACT CLOCK  0OSC.3

fi6] [i5] Fﬁi i3l fizl fi} fiel sl

SYNCHRONOUS {Losicle_

+625/525 J l

SYNCHROMOUS Ek . [

+ &t L
3 CRYSTAL
t 0sC.

nomzomAL]
DECODE

ADDITION
CIRCUITS

WS

8 S [ Y QU 1Y R 3 W R 73 M 1
ov. mooE MRC  Vioto  omve CReagr b vee Qe
VE .

BLANKING (#sv) DG16
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ZNA134J

CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Parameter Maximum value
Supply Voltage 7 volts
Input Voltage 5 volts

0°Cto 4+70°C*

Operating Temperature Range
-65°C to +150°C

Storage Temperature Range

*Also available over wider range on request.

OPERATING CHARACTERISTICS
(over recommended temperature range)

Parameter Symbol Test conditions Min. Typ. Max. | Unit
Supply Voltage Vee 475 | 6.0 5.25 | Volts
Supply Current Is - 100 - mA
High-level Input Viu 24 - —~ | Volts
Voltage
Low-level Input ViL - - 0.8 | Volts
Voltage
High-level Input lin Vce = BV, V| = 2.4V - - 40 |uA
Current (See Note 1)

Low-level Input I Vece=5V,V;=0V. —40 - - pA

Current (See Note 1)

High-level Output | Vg Vee = 5V, kource <80pA 2.4 - - Volts

Voitage (See Note 2)

Low-level Output | Vo Vee = 5V, ksink < 3.2 mA - - 0.5 Volts

Voltage (See Note 2)

Clock frequency felock 625 lines, Mode = "1’ - 2.566250 - | MHz
525 lines, Mode = ‘0’ - 2.5830 - MHz

External Oscillator | t,, -ve going pulse, 150 200 250 |ns

Pulse Width 625/525 lines

Note 1

Input conditions only apply to mode, horizontal reset, vertical reset, line subtract and line add. For
input conditions of oscillator inputs C.0.1, C.0.2, see applications section.

Note 2

All outputs — mixed sync, mixed video blanking, line drive, reference clock, mixed cathode blanking,
even field and field drive have internal 10kQ pull-up resistors. Edge speeds and sourcing capability
can be increased, if required, by the addition of external pull-up resistors. These should have a
minimum value of 2kQ.
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ZNA134J

OUTPUT WAVEFORMS

(a) 625 line CCIR standard output (Mode = 1).

Crystal frequency = 2.5625 MHz.
Line frequency = 15.625 kHz, Field frequency = 50 Hz.
Line period = 64 us, Field period = 20 ms.
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(b) 525 line EIA standard output (Mode = 0).

Crystal frequency = 2.5830 MHz
Line frequency = 15.750 kHz, Field frequency = 60 Hz

ZNA134J

Line period = 63.5 us, Field period = 16.66 ms.
pg———205L——=! —205L—-
.- T L stmss I i W i i
. \ '
Nideo 120 i1=0
blanking ! '
i i ' .
| H 1 =0: '
o ) i3Sl ) 1350w o o
Mixed ] ;
cathode \ '
blanking 1 '
. 0 ! ] '
1 —at | b | r— 158L
l' ; 02441 = '
“- 05— — = — = m - - == 10515 --- ‘ !
Field ! : i
drive ! ! | !
t - 1 :
LI AL i i 02441
[ |
Mil?d—- TTTet I R LInQ‘Ime.
sync. | reference pom(
pulses U :
1Eq , Broad 11E ing : .
pulses | pulses  puises ] 0976L-—- r— '
. H ' .
une JIITTITTTT 777777 !
drive- :
‘ ! 1 '
! ' [l -073L
! : 0244L it '
Even | ! — !
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ZNA134J

APPLICATIONS INFORMATION

Sl Cavigra T -

INA34

— - <
HORIZONTAL
DEFLECTION

VERTICAL

DEFLECTION

PICK UP TUBE

Y
VIDEO PROCESSOR
AND PRE-AMPLIFIER

ENCODER

OUTPUT TO TRANSMITTER,
MONITOR, etc.

w

LINE
DRIVE

FIELD
DRIVE

MIXED
VIDEO
BLANKING

MIXED
SYNC.
PULSES

MIXED
CATHODE
BLANKING

L——ovcchsv)

o0V

| CRYSTAL 0sC.2 (C.02)
8 60pF

SERIES RESONANT
9 == CRYSTAL

CRYSTAL 0SC.1 (C.0.1)

Fig. 1. Application in a TV system

The sync. pulse generator can be driven from an external oscillator if required. C.0.1 must then be
connected via a 10kQ resistor to V. The external oscillator can then drive directly into C.0.2

input as shown in Fig. 2.

Vec

Sk

Sk

OSCILLATOR

EXTERNAL

INA134

Fig. 2

Mode input (pin 2) can be connected directly to Vcc or OV for 625 or 525 line operation respectively
Any of the inputs: vertical reset, horizontal reset, line add, line subtract, not being used should be

connected to OV,
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ZNA134J

SIMPLE METHOD OF SYNCHRONISATION USING VERTICAL AND HORIZONTAL
RESET

Line synchronisation (Fig. 3) is achieved by using a narrow positive going pulse derived from the
negative going edge of the Line Drive output of the first generator to drive the Horizontal Reset
inputs of the other generators. This monostable pulse, which should have a width of 200 ns 4 40 ns,
resets the generators to the start of a line (t = 0). This results in the Line Drive waveforms of the
driven generators being one reference clock period (=800 ns) delayed from the first generator. The
C.0.2 pins of the generators must be connected together.

Vee—o—
Vee— 1 C.0.2
Vee Sk SYNC.
68pF GEN.
EXTERNAL B 200ns | SO0
CRY%TAL Il £40ns
03C. CO1 [syNe, L.D-t_ M H.R.
GEN. C.0.2
C.0.2| v
¢ SYNC.
GEN.
Co.a| 3
AR

|
|
|

Fig. 3 Line Synchronisation using Horizontal Reset

Field Synchronisation (Fig. 4) is achieved by driving the Vertical Reset inputs of the driven genera-
tors directly from the Even Field output of the first generator (the Line drive outputs should already
be in phase). This resets the generators to the start of the first field (T = 0, start of broad pulses.)

SYNC.
VR. | GEN.

\

SYNC.
GEN. |EF.

Y

SYNC.
VR GeN.

Fig. 4 Field Synchronisation using Vertical Reset

With this method of synchronisation, line sync and field sync are lost at the monitor for a brief
period due to a sudden change in the Mixed Sync waveform. Hence it is only suitable for CCTV
systems where momentary loss of picture is not critical or where the generators are to be synchronis-
ed automatically at power switch on.
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ZNA134J

SYNCHRONISATION USING THE LINE ADD/SUBTRACT FACILITY

This is suitable where generator lock must be achieved gradually, i.e. without loss of picture at the
receiver, as in studio camera systems.

Line Synchronisation can be achieved smoothly by the use of a phase locked loop technique rather
than the direct Horizontal Reset technique (Fig. 5).

. v 0. .0.
P! > { Ve R

SYNC. Vcc—g— SYNC. EF2 MVB2 FD2 RC2 LD2
= GEN. e 10k~ GEN. I
T cot| ! 2 ‘

JUNE———, S
C.0.1
£F1 ]
I PLL. |

Fig. 5 Line Lock Circuitry

Field Synchronisation (Fig. 6). The generator waveforms are brought into synchronisation by adding
or subtracting one line per frame to the second generator until the waveforms are exactly in phase.
This is achieved by adding or inhibiting pulses at the start of the first full line after field blanking,
thus preventing any changes to the mixed sync. waveform during the broad and equalising pulse
periods. Lines are ‘added’ by clocking the vertical counter faster than the normal half line rate.
Setting Line Add high for a period equal to 4 Reference Clock pulses, increments the vertical counter
by one line thus effectively reducing the field period by one line.

Lines are ‘subtracted’ by inhibiting the clock pulses to the vertical counter. Setting Line Subtract
high for a period of one line leaves the state of the vertical counter unchanged for one line thus
effectively increasing the field period by one line.

Hence the add or subtract periods are generated by counting Reference Clock or Line Drive pulses
respectively with a 3 bit counter.

Lines are added or subtracted until the generators are in phase. The two Even Field outputs together
generate a pulse which inhibits the add/subtract circuitry when an in-phase condition occurs.

Vee——

LS2
262 Fig. 6 Field Lock Circuitry



ZNA134J

Lines are added to the second generator if EEZ is less than one field period delayed from EF1, and
subtracted if EF2 is greater than one field period delayed from EF1 to reduce synchronisation time
The add/subtract circuitry can be built using nine TTL packages :-

4 off
off
off
off
off
off

PR QU N T Y

7402
7427
7404
74123
74121
7493

The circuit in Fig. 6 adds or subtracts one line per frame but this could be extended to two or more
lines per frame by adding further bits to the 3 bit counter and decoding the relevant states. Similarly
half a line per frame can be added by decoding ‘QC’ instead of ‘QB".

The circuit operates in 625 or 525 line mode without any changes to the component values.
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Semiconductors

FEATURES

Single 5V supply.
625 or 525 line operation.

EIA Standard.
Field Reference output.
Separate outputs for:
Crosshatch
Dot
Vertical Lines
Horizontal Lines
Greyscale
Mixed Sync
Mixed Video Blanking
Adjustable vertical line width.

ZNA234E

TV PATTERN GENERATOR

Sync and Blanking outputs to CCIR or

DESCRIPTION

The ZNA234E integrated circuit makes available
all the waveforms necessary to produce cross-
hatch, dot and greyscale test patterns on a tele-
vision screen. All that is required is a 2.50 MHz
crystal (or external oscillator) and a minimum
number of external components for mixing video,
sync and blanking pulses to give a composite
video signal. This can be either injected directly
into the video stages of a receiver, or used to drive
a UHF modulator/oscillator for connection to the
aerial socket. The device is contained in a 16 pin
DIL package.

HORIZONTAL
LINES

TEST
INPUT

16

EVEN
FIELD

CROSS
HATCH

SET
VERTICAL
LINE
WIDTH

CRYSTAL
OSCILLATOR
INPUT 1

VERTICAL
LINES

4

15 14 13
SYNCHRONOUS |
:625/525

34}

VERTICAL
DECODE

ADDOITION
CIRCUITS

HORIZONTAL
DECODE

DTO A

*_1

L]

MODE

T ]
LEJL_[LJULJLJLI

MIXED
SYNC

MIXED
VIDEO
BLANKING

System Diagram

GREY
SCALE

TEST
INPUT

CRYSTAL
OSCIL LATOR

(vSv) NPUT 2

DP16
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ZNA234E

ABSOLUTE MAXIUMUM RATINGS

Supply Voltage .. .. .. .. .. .. 7volts

Input Voltage . .. .. .. .. .. Bvolts

Operating Temperature Range .. .. .. 0°Cto +70°C
Storage Temperature Range .. .. .. .. —65°Cto +150°C

OPERATING CHARACTERISTICS (over recommended temperature range).

Parameter Symbol [ Min. | Typ. |Max. | Units Test Conditions
Supply Voltage Vee |4.75| 5.0 |5.25 |Volts
Supply Current Is — [ 13| — [ mA
High-level Input Voltage ViH 24| - — | Volts
Low-level Input Voltage Vi - - 0.8 | Volts
High-level Input Current hn — - 40 | puA | Vge=5V, V,=2.4V
(See Note 1)
Low-level Input Current n -40| - - MA | Ve =5V, V=0V
(See Note 1)
High-level Output Voltage Vou 24| - — | Volts | Ve =5V, lggurce <250uA
(See Note 2)
Low-level Output Voltage Vou - - 0.5 |Volts | Vce =5V, g <5.0mA
(See Note 2)
Clock Frequency felock — |2.500| — | MHz | 625 lines, Mode="1"
— 12.520] — | MHz | 525 lines, Mode =0’
External Oscillator Pulse Width | t,, 150 | 200 | 250 | ns | —ve going pulse,

625/525 lines

Note 1:

Input conditions only apply to mode input. For
input conditions of oscillator inputs CO1, C02,
see applications section.

Note 2:

All outputs except greyscale, i.e. mixed sync,
mixed video blanking, vertical lines, dots,
crosshatch, even field and horizontal lines
have internal 3k3  pull-up resistors. Edge
speeds and sourcing capability can be
increased, if required, by the addition of
external pull-up resistors, These should have a
minimum value of 1k(.
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ZNA234E

COMPLETE PATTERN GENERATOR USING THE ZNA234
(for detailed information see applications section)
Vec
SET VERTICAL
ook “INE WIDTH
10k
6 |15i i [<] 13 12 ) 10 [y }—
HL VR EF XH oot VL Wi co?
* L 5
'?’ GRveTaL
ZNA234 (TOP)
== 22pF
GND  MODE MS MVB GS HR Vee (ole}]
T B [ o ] O b
033
nE
ov *+SV vee ‘]:‘
3k3
Sk
Ve
Vee
. l GS vce
Vce w -
Vee HL IN4Y4B 330n
'I‘ ik )(HuSWITCH e
™ A o < LTA 3G
[] o1, 3lAv
Tk VL
—0
1k SET VIDEO / SYNC RATIO (EG. ASTEC)
'« UMNNIE36
——— TO MODULATOR
*
The following Companies can supply suitable McKnight Crystal Company,
crystals for use with the ZNA234 Hardley Industrial Estate,
Hythe, Southampton.
Tel: 0703 848961 Telex: 47506
Contact: Mr. Carpenter
1ab SEI
(Interface Quartz Devices Limited), (Salford Electrical Instruments Limited),
Crewkerne, Times Mill,
Somerset. Heywood, Lancashire OL10 4NE
Tel: 0460 74433 Telex: 46283 Tel: 0706 67501 Telex: 635106
Contact: Mr. Jarvis Contact: Mr. P. Kenyon or Mr. D. Standring
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OUTPUT INFORMATION AND WAVEFORMS

(a) 625 Lines CCIR Timing (Mode=1)
Crystal Frequency =2.50MHz
Line Frequency =15.625kHz,
Line Period=64us
Field Frequency =50Hz,
Field Period=20ms.

Outputs
20 Horizontal Lines; 18 visible, 2 during
Field blanking.
20 Vertical Lines; 16 visible, 4 during
Line blanking.

Crosshatch squares have approx. 1.4:1 aspect
ratio (0.98” x0.67” on 20" screen).

For timing diagrams see page 5.

{b) 525 Lines EIA Timing (Mode=0)
Crystal Frequency =2.520MHz
Line Frequency =15.750kHz,
Line Period=63.5us
Field Frequency =60Hz,
Field Period=16.66ms.

ZNA234E

Outputs
17 Horizontal Lines; 15 visible, 2 during
Field blanking.
20 Vertical Lines; 16 visible, 4 during
Line blanking.

Crosshatch squares have approx 1. 2:1 aspect
ratio (0.97” x0.79” on 20” screen.)

For timing diagrams see page 6.

The horizontal line waveform consists of
pulses 1 line wide occuring every 16 lines,
producing horizontal lines 2 lines wide (owing
to interlacing) on the screen. The vertical line
waveform is a continuous series of pulses
nominally 300ns wide occuring every 3us
(approximately). As these pulses occur in the
same position in every line period the result is
a series of vertical lines on the screen.

The two waveforms are fed to internal AND
and OR gates to produce dot and crosshatch
outputs respectively.
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OUTPUT WAVEFORMS — 625 LINES
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OUTPUT WAVEFORMS — 525 LINES
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2.50 MHz

I

APPLICATION INFORMATION

8
+5V Ve
T ’ Video Output to UHF
R ZNA 234  13f—>e Sync = Modulator or
Vl\.lw Dot Mixer Video Buffer
10 12
c VL )
OV._*:I'_'_V_ 1 M——a
4 3
Mixed Sync
Mixed Video Blanking
TV. Pattern Generator Using the ZNA234 (625 lines)
NOTES: A converter is effectively a switched current sink
Mode, Pin 2 providing 8 equal current steps of approx

The mode input should be connected to V. for  80uA/step. When used with an external pull-up
625 lines or to OV for 525 line operation. resistor, 8 voltage steps are produced (approx

Greyscale, Pin 5

0.3V/step with R =5K). The output has a
saturation level of approximately +2V and

The greyscale output is produced by a D to A requires a buffer stage (emitter follower) to
converter from the horizontal counter. The D to  match into the video/sync mixer.
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Oscillator. Pins 8 and 9.

The ZNA234 oscillator can be driven in several ways, depending on the application.

ZNA234E

(a) Using external 2.50MHz crystal (625 lines mode)

Crystal Oscillator 2

co02 0 r
l |
Series — ;
Resonant |
Crystal LZ | ZNA 234
S |
CO1E :
-
Crystal Oscillator 1 6492

C, is normally about 22pF

(b) If stability is not important, a capacitor may be used instead of the crystal.

e
C02
—— sk

|
|
|
|
|
|

ZNA 234

col !
6493 e -
C,=15pF
(c) Alternative oscillator circuits.
330n
—T
CONNECTIONS 1 2:5S0 MHz
FOR ZN7413 5 6
4 n_ bo——0 CO2 (P8)
Vee = PIN 14
CcC vee
GND = PIN 7

%éc o 10k

CO1 (P9)

The external oscillator pulse width t,,, must be within the range shown in the table on page 2.
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Vertical Line Width, Pin 10

Provision has been made for the width of the
vertical lines to be varied if required. With pin
10 open circuit, the width of the vertical line

pulses generated by the device is approx-
imately 300ns. The pulse width may be varied
from 100ns to 1s by connecting a capacitor
and resistor to pin 10 as shown below.

CcC

10K <R, < 100K

C,~100pF

—e—_QV

ZNA 234

Increasing C, or R, will produce a wider puise.

N.B. If pin 10 is left open circuit to give a
300ns pulse width, any external
capacitance on the pin (eg. fromlong lead

or pc.b track) will affect the timing. It is,

therefore, recommended that if pin 10 is
to be left open circuit then no connection
at all is made to it.

Test Inputs, Pins 6 and 15

These should be connected to OV.
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Circuits for Video/Sync Mixer

The following two circuits on pages 10 and 11
for the video/sync mixer are suggested as
starting points only. They have been found to
work on the bench, but no detailed
applications work has been carried out to date.

The circuit on page 10 is probably the simplest
possible method, but it does have the
disadvantage that the Greyscale output cannot
be used owing to its different d.c. levels
compared with the other video outputs. The
second circuit, page 11, is hardly any more
complex, and does allow the use of the Grey-
scale output.
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SIMPLE CIRCUIT FOR VIDEO/SYNC MIXER (NO GREYSCALE)

Vee

- +5V

E

3k3

=

—e O/P

R1

ov

—e OV

]

Fast Diode

rz—l MVB

i

I

|

|

|

|

1

1

|

|

|

|

|
4]
l

|

|' R,=470Q
1 / Select to give 7:3 video to sync ratio.
|

[

!

1

? |
f

|

|

|

l

|

|

!

I

I

r."E] Dot

M
[k

1 VL
)

16 1HL
[1e]
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CIRCUIT FOR VIDEO/SYNC MIXER ALLOWING USE OF GREYSCALE
T
|
l v
CcC
L 51 .
mid +5V
3k3 |
| rz1Mv8
| = 330
| Fast &
| Diode
|
| _ Z7X
| 314
3k3 I
i
I |
' Set
] Video 1k
to
| Sync
Ratio
: pevel «0/P
| D‘ . oV
| » SW1
|
| a tb e ¥d fe 1 g 3k3
l‘ el
g s Set
Gre! 3k
| [E[Dot Scale
- i | Steps
> | _3}XH — SW1 Positions
! |k} 3k3 a : Blank Raster
b : Vertical Lines
HL
i @ c : Dots
d : Crosshatch
| r=}6s e : Horizontal Lines
| f : Greyscale
| g : White Raster
|
|
_____ J
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@ PLESSEY

Semiconductors

PRELIMINARY INFORMATION

ZNA454E
TRIPLE 4-BIT VIDEO D-A CONVERTER

The ZN454 consists of three 4-bit D-A converters,
providing a colour palette of 4096 possible display
colours. The required logic translators, control logic, a
reference voltage source and reference amplifier are also
integrated on-chip.

Each D-A converter accepts 4-bit digital video data and
SYNC/BLANK signals directly from a TTL source and
produces a composite video output to directly drivea75Q
line terminated by a 75Q) load at both ends.

The ZN454 is ideally suited for pixel colour generation
in graphics display systems requiring 4-bit colour
resolution. The high linearity of each DAC ensures
excellent colour contrast and the fast update rate allows
the device to be interfaced to monitors with a resolution of
up to 1024 x 1280 pixels assuming a standard refresh rate
of 60Hz.

FEATURES

3 Video DAC's - Ideal for Colour Graphics
Fast, 8ns Settling Time

Update Rates to 100MHz

Low Glitch Energy

Y, LSB Linearity Error

On-Chip Reference Source

Composite Sync and Blank Inputs

TTL Compatible Inputs

Generates Standard Video Signal Output Across a
Doubly Terminated 75 Ohm Load

28 Pin DIL Package

GENERAL CIRCUIT DESCRIPTION

Each D-A converter of the ZN454 uses high speed
switches to steer current from precision current sources to
either analog ground or to the analog output - as governed
by the digital inputs (see Fig.4). The analog output voltage is
now obtained from these weighted current sources
producing the desired voltage drop across the 37.5Q load
impedance. The gain of the D-A converters is adjustable via
RseT.

Since the ZN454 utilises current output DAC's the output
impedance is inherently high. Thus a 75Q resistance is
required (adjacent to each DAC output) to shunt this high
impedance and provide the correct impedance for driving a
750 line terminated in 75Q at the monitor. The desired 1V p-p
composite signal will now be developed across this effective
37.5Q output impedance.

The grey scale output current of each DAC has 16 levels
from 0 to -17mA nominally (see Fig.3). This develops 16

Do E 1 7 28[] 016
SYNC G []2 27f) 06
BLNK G (}3 26(] 03G.
o8 [Ja 25[] ReFour
oowo [1s 2a[] GREEN OUTPUT
anke [Js 23]] a ouo
BWEOUTRUT (17 sy 22[] COMPENSATION
-vee []8 21[] A GNo
+vee [Jo 20[] RED ouTPUT
038 [: 10 19]] Rsev
028 [J11 18[7] 0 GND
08 5 12 17[] p3m
antk R [J13 16[] 0zR
ooh [14 1501 o
DP28

Fig.1 Pin connections - top view

levels of output voltage from 0 to -643mV across the
specified 37.50 load impedance. the ‘REFERENCE WHITE'
level (OV) corresponds to the digital input code 1111 and the
‘REFERENCE BLACK' (-643mV) to 0000.

A logic ‘1" on the BLANK input overrides the data inputs
and drives the output to 7imV more negative than the
‘REFERENCE BLACK' level. This corresponds to the
‘BLANKING'’ (or ‘blacker-than-black’) level.

Activating the SYNC input (logic ‘1') with the BLANK input
‘high’ drives the output to 286mV more negative than the
‘BLANKING' level. This voltage (nominally -1V) corresponds
to the ‘SYNC' level.

GAIN ADJUSTMENT: (RseT)

Rser provides a means of adjusting the current in the
weighted current sources. An amplifier compares the voltage
developed across Rser, with the reference voltage. If Rset is
increased/decreased the amplifier output causes the current
through Rser to decrease/increase (to bring the voltage
across RseT back in line with the reference voltage). This also
causes the current in each of the current sources to
decrease/increase (see Fig.3). In this manner the magnitude
of the output waveform can be varied to obtain the desired
levels.
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DoR - D3R >

BLANK R O—«——

LEVEL

TRANSLATOR

D GND D GND

CONTROL

LoGIC DAC

I
I
|
DoG - D3G l:">

| LEVEL
BLANK G O——————— tRANSLATOR

|
SYNC GO————

CONTROL 4-BIT

LOGIC DAC

I
DoB - D38 [————1¥

BLANK B O————

LEVEL
TRANSLATOR

[—TT

CONTROL
LOGIC

4-BIT
DAC

A GND

RED OUTPUT

|
|
|
|
|
|
|

——-b—? GREEN OUTPUT
I
I
I
I

—s———O BLUE OUTPUT

VOLTAGE
REFERENCE

————————

N

REFOUT

I

CURRENT
SOURCE
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|
|
|
l
<|> RsET
I
|

ABSOLUTE MAXIMUM RATINGS

Supply voltage, +Vcc
Supply voltage, -Vcc

Logic input voltage
Operating temperature range
Storage temperature range
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Fig.2 Block diagram

+6v
-6V
+Vce

0°C to 70°C
-556°C to +125°C




ZN454E
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 25°C, Vcc = 5V, RL = 37.5Q and Rser = 180Q

Value -
Characteristic Symbol - Units Conditions
Min. Typ. Max.
Resolution 4 Bits
LSB weight (current) 113 mA Note 1
LSB weight (voltage) 43 mV
Accuracy
Linearity error +025 | £05 LSB
Differential linearity error +05 LBS Note 2
Offset error -50 -15.0 mV
Gain error +5 % of
nom.FSR
Speed performance - Grey scale output
Rise/fall times (voltage) 3 5 ns 10-90% of final value
Settling time (voltage) 8 ns Note 3
Maximum update rate 100 MHz | Note 4
Slew rate 180 V/us | 10-90% of final value
Glitch energy 60 pV-s Note 5
Temperature coefficient
Offset 10 ppm/°C | Measured with
Gain . 500 ppm/°C | internal reference
Data, sync and blank inputs
Logic compatibility TTL
High level input voltage ViH 20 Vv
Low level input voltage Vi 0.8 \
High level input current TH() +20 MA Vce = max, Vin = 5.5V
liHE2) +10 MA Vee = max, Vin = 2.4V
Low level input current e -16 mA Vce = max, Vin = 0.4V
Coding (see Fig.2) Complementary binary
Output - Grey scale
Voltage range 0.64 v
Current range 17 mA Note 1
Output - Composite sync
Voltage range 286 mV
Current range 76 mA
Output - Composite blanking
Voltage range 71 mV
Current range 19 mA
Output voltage compliance 0 15 \
Internal voltage reference
Output voltage d VRer -1.26 Y
Output voltage tolerance +3.0 %
Output voltage TC 200 ppm/°C | 0°C to 70°C
Power supply requirements
Supply voltage +Vce 45 50 55 Y
-Vee -45 -5.0 -55 \
Supply current +lec 225 mA
~lcc 136.0 mA
NOTES

1. LSB and full-scale output levels adjustable with Rset. 2. Monotonicity guaranteed over full operating temperature range.

3. The settling time was measured as the time between the start of the output rising/falling edge to where the output entered and remained within
+1, LSB of the final value. The value quoted is for a transition from reference white to reference black and vice versa, and does not include the
inherent input propagation delay (2-3ns). See section describing settling time measurement.

4. The maximum update rate is limited by the full-scale settiing time to rated accuracy.

5. Measurement of glitch energy is discussed in a later section of this data sheet.
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ov

REFERENCE WHITE

-643mv
REFERENCE BLACK
10 IRE = 71mV
BLANK -714mvV
40 IRE = 286mV
SYNC ull

Vour

D3 D2 D1 Dp BLANK SYNC
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Fig.3 Typical composite video output waveform
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A GNDO

TA GND

315

|
' 1
OUT § pac ouTPUT

YERVRY
D1 HIGH D2

Do D3
SPEED
SWITCHES
[ [ v
N N ™~
REF
AMPLIFIER
4R 8R [:] 4R [] 2R [j’ R

Fig.4 Current source array (schematic)

DIGITAL INPUTS

The digital inputs are high speed level translators (see
Fig.5).

The ZN454 requires very few external components for
normal operation. Fig.6 illustrates the external component
connections.

LAYOUT CONSIDERATIONS

When using the ZN454, as with any other device of this
kind, certain precautions must be taken to obtain the best
performance.

Some of the requirements are:

1. A ground plane board providing a good earth and with
good power supply connections, to keep noise to a
minimum.

2. Good decoupling - especially around all the fast
switching circuits - including a 0.1uF capacitor from both the
+5V and -5V supplies positioned close to the ZN454. The
ground connections for these capacitors should be adjacent.

3. Some physical separation between the digital input
tracks to minimise crosstalk.

4. Matched digital input signal paths to avoid introducing
any unnecessary time skew between the inputs. This would
cause glitches on the DAC outputs with changing codes.
Also the outputs from the driving device will have to be well
matched for the same reason.

5. 75Q resistors close to the DAC outputs, to provide the
correct impedance for driving 75 lines.

SETTLING TIME AND GLITCH ENERGY
MEASUREMENT

In a finished design the ZN454 would be soldered directly
into the board to obtain the best performance possible.
However for evaluation purposes a socket really needs to be
used. This will give some degradation in performance but
useful results can still be obtained.

+Vece
ak
DIGITAL
INPUT
I VR
540 LEVEL
SHIFT
TO
INTERNAL
LOGIC
l.
-Vee

Fig.5 Equivalent circuit of sync, blank and data inputs

Measurement of settling time and glitch energy is not a
straightforward task and all of the recommendations
previously noted must be adhered to. If these parameters are
to be measured using an oscilloscope, great care must be
taken to avoid corrupting the analog outputs e.g.
conventional probes cannot simply be clipped onto the
outputs as this would cause reflections giving rise to errors.
Instead the ZN454 needs a 75() termination near the chip, a
750 cable - also grounded close to the chip - connectingtoa
75Q lead through termination at the oscilloscope. Optimum
cable length is about 6 inches but it may need trimming
around this. Also the oscilloscope obviously needs to have
sufficient bandwidth to cope with the rise and fall times
encountered.

The digital circuits driving the DAC's must not introduce
too much noise, or time skew between the bit inputs. This
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SOURCE

I
|
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T
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C

DAC

VIDEO

RED OUTPUT

375

24

DAC

VIDEO

GREEN OUTPUT

375

7

1 DAC

BLUE OUTPUT

O

Fig.6 External component connections

can considerably affect the results. However, a convenient
way of minimising these problems for evaluation purposes, is
to drive the digital inputs directly from a pulse generator.
Full-scale transitions of the grey scale can now be monitored
by wiring the inputs to a given DAC in parallel (terminatingin
50Q) and clocking with the pulse generator. Each output can
now be examined in turn. The circuit diagram is as in Fig.6
except that the sync and blank inputs will be tied low. The
37.5Q) terminations on the DAC output, and the digital input
signals are provided as described above. Fig.7 shows an
actual full-scale (grey scale) output transition measured
using the above procedure, giving a settling time of 5.12ns.

Glitch energy measurements, at the major transition for
example, can also be measured by driving the digital inputs
directly from a pulse generator but it will need to have well
matched complementary outputs. Also the lead lengths from
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the generator to the digital inputs will have to be well
matched (and terminated in 50Q). This is so because this
measurement is especially critical of any time skew between
the input signals. Indeed even an ideal DAC would produce
glitches if there were timing differences between these
changing input signals. These time skew errors which would
manifest themselves as exaggerated glitches on the DAC
output, are referred to the point at which the input signals
cross the digital input thresholds (=1.5V nom.). Thus the
characteristics of the driving signals will have some effect on
the amplitude of the glitches, which may be minimised by
careful design. The circuit arrangement for measuring the
glitch energy is as above but with the digital inputs being
switched through different codes. Fig.8 shows an actual mid-
scale glitch, measured using the above procedure.
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Fig.7 Full-scale output transition - settling time Fig.8 Mid-scale output glitch

GLOSSARY OF VIDEO TERMS
Raster scan
The method of sweeping a CRT one line at a time to
generate and display images.
Composite video signal
The VIDEO signal plus the BLANK and SYNC signals.

Video signal

The portion of the composite VIDEO SIGNAL which varies
in grey scale levels between ‘reference white’ and ‘reference
black’ - this is the portion which is visually observed.
Sync signal

The portion of the video waveform that synchronises the
raster scanning process.
Grey scale

The discrete levels between and including ‘reference
white’ and ‘reference black’ - there are 16 levels for a 4-bit
DAC.
Blanking level

The level separating the SYNC portion from the VIDEO
portion. Usually referred to as the FRONT PORCH or BACK
PORCH, this is the level which will shut off the electron guns
resulting in the blackest possible display.
Sync level

The negative peak level of the sync signal.

Reference black level
The maximum negative level of the VIDEO signal.

Reference white level
The maximum positive level of the VIDEO signal.
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Satellite Receiver Design

The start-up phase of engineering developments is often characterised by a muitiplicity of opinions and solutions to the
problem, adding great interest but not a little confusion to the subject. In the course of time the situation clarifies with one or two
solutions gradually gaining wide acceptance due to their simplicity and cost effective nature. Such is the situation in the satellite
receiver market at the present time, where standards are few and far between with even transmission characteristics differing
from one broadcast company to another, but with a trend towards a more standard receiver emerging.

In order to simplify the situation, only the single conversion and block conversion systems will be discussed here although
much of the applications information and most of the products will be appropriate to other situations.

SINGLE CONVERSION RECEIVERS

The simplest form of receiver is probably the single
conversion type shown in Fig.1. Here, the incoming signal is
amplified and mixed with the local oscillator signal to
produce a lower intermediate frequency in a similar manner
to a conventional TV. Unfortunately both the amplifying and

situation is additionally complicated as digital tuning
information or a variable frequency reference must be
transferred to the head end. Because the programme
selection is determined at the receiver head end, the single
conversion receiver has the disadvantage that reception of

HEAD END (OUTDOOR) UNIT

‘ MIXER |
J IF 70-612MHz |
|
LOW NOISE l |
AMPLIFIER |
X |

DATA OR
REFERENCE |
|
SP5060 !

wocaL (A, SP5050

OSCILLATOR @ SP5051 |
HEAD END |
SYNTHESISER |

INDOOR UNIT

VIDEO

=

FILTER

VIDEO
ouT

FM
DEMODULATOR

Fig.1 Simplified block diagram of single conversion receiver

mixing processes have to be performed close to the dish, the
first due to noise considerations, the second because it is not
economic to transmit the high frequencies used in satellite
reception via a relatively long coaxial cable.

The intermediate frequency is received by the indoor unit
where an [F filter passes only the required signal to the FM
demodulator. The choice of this intermediate frequency is
one of the main areas of disagreement between designers,
some using the existing 70MHz standard used in microwave
link communications, but others adopting various higher
frequencies up to 612MHz, making use of the low cost
demodulators, SAW filters and amplifiers becoming
available for these frequencies.

Now that the high cost objections to high IF usage have
been overcome, other technical advantages, such as greater
demodulator linearity (due to the Ilower percentage
deviation) and simpler receiver design (because the
inherently higher image rejection makes tracking filters
unnecessary), will eventually ensure the universal adoption
of high intermediate frequencies.

Design of single conversion receivers is complicated to
some degree because programme selection is determined at
the head end, requiring in the simplest case of a non-
synthesised receiver, a variable DC tuning voltage to be
passed from the indoor to outdoor units.

This will probably require an additional cable, because the
DC power supply for the head end unit will already be carried
by the signal coax. Where synthesised tuning is required the

only one signal is possible from a dish, removing the
possibility of watching alternative programmes in different
rooms of a house and making the system unsuitable for
feeding apartment blocks or hotels.

BLOCK CONVERSION RECEIVER

The block converter type of receiver shown in Fig.2
overcomes most of the disadvantages of the single
conversion type by using a fixed frequency local oscillator at
the head end. By this method all the available signals in the
satellite band sharing the same polarisation are down-
converted to an intermediate frequency usually ranging from
950MHz to 1450MHz or 1750MHz for transmission to the
indoor unit. this technique transfers programme selection to
the indoor unit and so removes the need for data or reference
transmission to the head end. The technique also allows
connection of several receiver units tuned to different signals
and provides good image rejection due to the use of a
relatively high IF. Programme selection is obtained by further
down-converting the required signal to a fixed second IF
using a voltage controlled local oscillator. A SAW filter or
other type of bandpass filter is used at this point to reject
unwanted signals. The choice of second IF is flexible as in
the case of the single conversion receiver, with the same
arguments causing a trend towards the use of higher
frequencies.
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Fig.2 Simplified block diagrarn of block conversion satellite receiver

SIGNAL TO NOISE THRESHOLD

In a frequency modulated system, as used in satellite TV
reception, the demodulated signal to noise ratio decreases
linearly with decreasing carrier to noise ratio before
demodulation, until a level known as the threshold point is
reached. Below the threshold point, the output signal to
noise ratio decreases rapidly, producing short duration high
amplitude impulses which in the context of TV reception
manifest themselves as light or dark spots on the picture
commonly known as ‘sparklies’. The threshold is defined as
that point where the output signal to noise ratio departs by
1dB from the straight line relationship with the input carrier
to noise ratio.

THRESHOLD EXTENSION
In an ideal world, the best method of obtaining a perfect

picture at all times would be to ensure a good carrier to noise
ratio under all reception conditions by using an adequate
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receiving dish, but in urban situations or in fringe areas, the
size of dish required might be unacceptable and some
method of extending the threshold point of the detector is
desirable.

Although in many cases some form of threshold extension
will be found necessary to achieve the required receiver
performance, it should be noted that (as is often the case in
engineering) improved performance in one direction means
a compromise in another. Threshold-extended FM
demodulators are no exception, and unless carefully
designed, problems such as picture tearing on fast black to
white transitions can occur. Although threshold extension
techniques can successfully delay the onset of sparklies,
under poor carrier to noise ratio conditions the effect will
occur, generally producing noise pulses of longer duration
than those from an unextended demodulator such as the
SL1452.



Frequency Synthesiser Applications

SP5060 2GHz FREQUENCY SYNTHESISER

In the block converter type of receiver shown in Fig.2, the
local oscillator signal to the first mixer is a fixed frequency
and is often controlled by a dielectric stabiliser. Amore stable
control of frequency may be obtained by using a phase
locked loop synthesiser with crystal reference, such as the
SP5050 or SP5051. Although either of these products could
be used in such an application, the need for a 16-bit input
word to select the operating frequency is a disadvantage
when the device is situated at the remote end of the receiver
downlead. Local generation of the necessary data word
using CMOS logic elements or sending a suitably coded data
word along the downlead are possible solutions to the
problem, but it may be simpler to use the SP5060 fixed
frequency synthesiser. The SP5060 can synthesise any
frequency in the range 300MHz to 2.0GHz when fed with the
appropriate reference.

The C-band satellite signals cover the range from about
3.67 to 4.17GHz and using a frequency doubling mixer with

low side oscillator injection, down conversion to the 950-
1450MHz standard IF range will occur if the oscillator
frequency is set at 1.36GHz. Since the multiplication ratio
between the local oscillator and the reference input to the
SP5060 is 256, a 5.3125MHz crystal reference will be
required, as shown in Fig.3. A similar system but with amuch
greater degree of local oscillator muitiplication could be
used in a block down converter for 12GHz DBS reception.

The SP5060 can also be used for head end tuning in single
conversion receivers by feeding a variable reference
frequency along the downlead from the indoor unit. Since
the reference is at a very different frequency from the IF the
two can be easily separated with a minimum of filtering.

The variable reference frequency for this type of system is
best generated using a low frequency synthesiser contained
in the indoor unit, and a system using the Plessey NJ8820 is
shown in Figs. 4 and 5.

HEAD END UNIT

INPUT
3.67 TO 4.17GHz 950-1450MHz 1ST IF INDOOR
UNIT
X2
1.36GHz
OSCILLATOR| "~ SPS060
5.3125MHz
Fig.3 Synthesised block down converter system
HEAD END UNIT INDOOR UNIT
INPUT
3.6 TO 4.2GHz FILTER 610MHz IF + REFERENCE FILTER
UNIT - - - UNIT
5.83984375 TO l
x2 7.01171875MHz
REFERENCE v NJ8820
56.83984375 TO ——* l
7.01171875MHz
1.495-1.795GHz SP5060 OSCILLATOR | conTROL
OSCILLATOR UNIT

Fig.4 Block diagram of synthesised single conversion receiver
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Using a frequency doubling mixer or x2 multiplier and
assuming a 3.6 to 4.2GHz tuning requirement, 610MHz IF
and a low side local oscillator, the required oscillator
frequency range will be 1.495 to 1.795GHz.

The ratio of reference frequency to synthesised frequency
of the SP5060 is 256, giving a reference requirement to be
produced by the NJ8820 of 5.83984375 to 7.01171875MHz.
Similarly, if the step size at the mixer is set at 10MHz the
reference step becomes 19.53125kHz.

Although these numbers are beginning to look somewhat
formidable, the NJ8820 is capable of producing the required
output if a 6.25MHz reference crystal is used with the
reference counter programmed to divide by 160, or 320
including the fixed divide by 2. Frequency adjustment to
anywhere in the required range can now be obtained by
setting the ratio of the N counter in the NJ8820 as follows:

crystal reference frequency
160 x 2

6.25MHz
320

= 19.53125kHz
Programming input for reference counter
= binary 160
= 00010100000

To tune a minimum frequency of 5.83984375MHz (for a
mixer LO input of 2.99GHz) requires input to the NJ8820 N
counter of:

Step size of NJ8820 =

5.83984375MHz
19.63125kHz

= 0100101011

NOTE: Using this scheme the ratio at the NJ8820 N counter
is equal to the local oscillator mixer input frequency in GHz x
100. For example, if the LO input to the mixer is required to be
3.15GHz the ratio will be 315 or binary 0100111011

The flexible programming ability of the NJ8820 will allow a
receiver using this system to be controlled using either a
microprocessor or a multi-position switch in conjunction
with a PROM as shown in the NJ8820 data sheet.
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SP5051 2GHz SYNTHESISER
SP5052 2.3GHz SYNTHESISER

Block conversion receivers generally produce a first IF
ranging from 950MHz to 1450MHz in the case of the US C-
band services, and from 950MHz to 1750MHz for the
proposed DBS services. Using a high side local oscillator
necessary to obtain the required tuning range, and with a
European standard 480MHz 2nd IF the required frequency
range will be 1430MHz to 2230MHz obtainable by raising the
SP5051/SP5052 reference frequency to about 4.36MHz.
Although calculating a suitable reference frequency to just
cover the maximum requirement will give the smallest step
size and therefore greatest resolution if fine tuning for AFC is
used, the step size for any data bit does not coincide with the
19.18MHz standard DBS channel spacing, possibly
increasing the complexity of the control software. A better
solution might be to increase the reference frequency to
4.795MHz giving a rather curious minimum step size of
0.14984375MHz but producing a 19.18MHz step for the 27
data bit.

For a C-band system, a suitable reference frequency might
be 5MHz giving a 20MHz step for the 27 data bit with a
minimum step size of 0.15625MHz and a theoretical
maximum synthesised frequency of 2.5598GHz, well above
that required for a 612MHz IF.

REMOTE PROGRAMMING OF SP5000 SERIES
SYNTHESISERS )

Although remote programming of SP5000 series
synthesisers appears complex at first sight, with a
requirement for Chip Enable and Data Clock signals as well
as the frequency data, the task can be greatly simplified
using the circuit shown in Fig.6.

Obviously it is most convenient to have only a single
downlead between the head end and indoor units of a
satellite receiver, and therefore the system shown in Fig.6
sends data along the downlead at a relatively low frequency
(125kHz) which can be easily filtered from the IF signal. The
data is sent as a burst of 125kHz, representing a ‘1’, and a
logic ‘0’ by the absence of signal. The duration of each logic
bit is 64 cycles of 125kHz equivalent to a time period of
0.512ms (see Fig.7).

Data Clock and Chip Enable inputs are generated locally
from the data input to avoid having to encode these on the
overworked downlead, the process being initiated by the
leading edge of the first data bit which must always be logic
1. Since the first data bit is used only by the band select or
control outputs, this causes no frequency. setting limitation
and the second bit is still available for use as a polarisation
setting control.

Circuit Description (Fig.6)

The 567 phase locked loop tone decoder chip is set to
detect the bursts of 125kHz, producing a low output at pin 8
when the input is present. Loop and output filter components
are selected to give fast response consistent with reasonable
noise performance. As the first bit in the data stream must
always be a logic ‘1', the negative-going edge at pin 8
produced at the beginning of bit 1 is used to trigger the R-S
flip-flop formed by two CMOS NAND gates thus initiating the
decoding process. Pin 8 also provides the data input to the
SP5000 series device whilst the R-S flip-flop provides Chip
Enable.

Once the R-S flip-flop is triggered, the output of the 567
oscillator, at or very close to 125kHz (depending on the
presence or lack of 125kHz at the input), drives the 4040
counter. After 32 cycles of the 125kHz input data stream the
Q6 output on pin 2 goes high providing a data clock signal to
the synthesiser in the centre of the 64 cycle data period. Data
clock pulses will continue from pin 2 until all 16 data bits are
clocked, when the Q10 output on pin 14 goes high resetting
the R-S flip-flop and terminating the chip enable signal. The
R-S flip-flop also resets the 4040 leaving the system to be
retriggered by the next data stream.

A suitably encoded data stream can be generated under
program control from a microprocessor or perhaps more
easily by gating under program control the divided output
from the microprocessor oscillator (often 4MHz, which,
when divided by 32 gives 125kHz).

A low pass filter such as that shown in Fig.6 should be
inserted between the downlead and data generating logic to
prevent harmonics from the logic section interfering with the
picture when fine tuning is used. The same filter will also
prevent loading of the IF output by the logic.

MICROPROCESSOR CONTROL

Although as shown above there are various down
conversion systems applicable to satellite reception, all have
a requirement for some form of control system. A
microprocessor used in this control function usually gives
greatest flexibility allowing decoding of remote control and
local keyboard inputs, generation of input data for
synthesisers, channel display and a program memory
feature using a single component.

Full and comprehensive details of such a system using the
SP5000 synthesiser range are given in the publication
P.S.2011 ‘Single Chip Frequency Synthesis'.
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A Low Cost 1.5 to 2.2GHz Voltage Controlied Oscillator

The introduction of the Plessey Semiconductors range of
2GHz synthesisers and prescalers for low cost applications
such as consumer satellite TV reception has created a
requirement for an economic VCO design covering a
frequency range from around 1.5GHz to 2.2GHz. Although
suitable hybrid oscillator designs are available from various
manufacturers, these generally carry a price tag at least an
order of magnitude higher than that of the synthesiser thus
making their use in consumer equipment hopelessly
uneconomic.

The design shown in Fig.8 has been developed using low
cost components which should be easily available, the
varicap diodes being normal UHF TV tuning types and the
transistor a standard catalog item.

A major problem when operating at these frequencies is
that the series inductance of most capacitors becomes very
significant compared with that required in the resonator
circuit and also prevents good decoupling. These problems
are overcome when designing fixed frequency oscillators by
replacing the normal resonant circuits and decoupling
capacitors with open or short circuited resonant
transmission lines, but a design requiring wide frequency
variation must use more conventional techniques.

The transistor is biased to about 15mA using a 22kQ
resistor from collector to base. Any problems with
decoupling at the emitter are avoided by connecting the
emitter direct to ground. Stabilisation of the bias point relies
on the 3300 collector load resistor providing a degree of
feedback. A small inductor in series with the collector load
resistor reduces any loading and improves the effectiveness

of the +12V supply decoupling. A series tuned circuit
consisting of a small inductor and two varicap diodes is
connected between collector and base with a 390pF
capacitor providing DC isolation of the varicap diodes from
the collector voltage. To avoid. the -introduction of any
additional series - inductance, the varicap diodes are
connected direct to the transistor base without a coupling
capacitor. The oscillator frequency is varied by adjusting the
varicap bias voitage from 0 to 30V via a 47kQ isolating
resistor. Output amplitude from the basic oscillator is much
higher than the input requirements of the synthesiser or
prescaler and therefore about 10dB of attenuation is
provided by a resistive attenuator.

As might be expected with an oscillator operating at this
frequency, layout is fairly critical and the layout shown in
Fig.9 should be followed accurately or extensive trials made
before any variations are attempted. The prototype
oscillators were made on standard 1/16 inch fibreglass
board, but it was found impossible to'mount the frequency
determining components on the board without greatly
affecting the frequency range available; these components
are therefore mounted off board, :relying on short lead
lengths to provide sufficient rigidity.

OSCILLATOR SPECIFICATION

Operating voltage : +9V to +14V

Frequency range : 1.5GHz to 2.2GHz

Varicap voltage range : OV to +30V

Output level : (with 10dB attenuator) -10dBm (70mV)

47k
VtoTO +30V

1nI I
FEEDTHROUGHT T"'“‘ 47k

+12v

30 SWG

10 TURNS i‘ﬂ it‘:’éeomnoueu

27
ouTt

ov

Vt0 TO +30V GIVES 1.5-2.2GHz
EXCEPT 33002 WHICH IS 1/4 WATT

ALL RESISTORS 1/8 WATT CARBON COMPOSITION

ATTENUATOR

Fig.8 2GHz VCO circut diagram

291



wag'g

Aejiano jusuodwod

HONOYHL

TS DMS 0F HONOHHL
101 a3ad
Jui

n LY o
1nd1n0 oIDl .r
s3agola
dVIIHVA
HLONI1 doge
NI WO9°0
“XOHddv n_<w..

WNWINIK m._._.._._Omm< NV Ol 1d3X
38 1SN SHLON3T @V3a1 43H10 1V

aueyd punoin

‘P1BOQ 8y} JO BpIS JuBUOdWIOD By} UO YSN|j PBIUNOW JO}SISUB]
8Y} puB UMOYS SB PIROQ 8Y) 03Ul JND SI BjOY B ‘Wnwiuiw © 0} syjbua|
pe3| JOJSISUBL) 8y} 8oNpal O} J8pJO U ‘S|ie}ep Bununow Jojsisues

3NV ANNOYD Ol a343qg10S aval

W311W3 1n0-1nd

wwz

] [
(e we]
I/.\I

$Aav31 4010371100 GNV
3SvE HO4 IDNVHVITO

apIs yoei)

Fig.9 Oscillator printed board layout

292



FM Demodulator Applications m——

SL1451 THRESHOLD EXTENDED DEMODULATOR

The SL1451 is a Phase locked loop FM demodulator for
use at intermediate frequencies in the 400-700MHz range.
The chip contains all the necessary building blocks to form a
complete demodulator as shown in the simplified block
diagram Fig.10.

SECONDARY FEEDBACK
LOOP

IF VIDEO
INUT PHASE | . 0U1{'3PUT
DETECTOR M l/

VOLTAGE
CONTROLLED
OSCILLATOR

PRIMARY FEEDBACK
LOOP

Fig.10 Block diagram of PLL

A ‘basic’ circuit configuration suitable for demodulating a
612MHz, 13.5MHz peak to peak signal is shown in Fig.11,
whilst the circuits in Figs.12-15 are variations tailored to give
improved performance under various conditions. These
circuit variations will be discussed later. ;

The on-chip oscillator consists of a single transistor with
emitter, base and collector connections bonded out to pins 3,
4 and 5 (see Fig.12). The collector, pin 5, is internally
decoupled to ground, preventing the use of oscillator
configurations requiring a signal output from the collector.
Bias for the transistor is provided by internal resistors.

Using the Clapp variant of the well known Colpitts
oscillator, the physical size of inductor required to achieve
the operating frequency is increased to acceptable
proportions by reducing the effective inductance using a
series capacitor, in this case the varicap diode D1. The
inductor can take the form of a straight 25mm length of 22
SWG wire separated by about 3mm from the ground plane or

2 turns 22 SWG approximately 4mm in diameter. Tuning to
the precise centre frequency is accomplished by bending the
straight inductor closer or further from the ground plane or
by opening or closing the turns of the coil. In either case,
correct tuning is established when the voltage at the video
output pin 14 is at 4.5V DC (centre of linear video amplifier
range and therefore centre of lock range). Alternatively the
3.9pF capacitor C5 can be replaced by a trimmer to adjust
centre frequency.

The oscillator output from the emitter, at an optimum level
(-10dBm) for threshold performance, is coupled by C8 to
one input of the differential phase detector, the other being
decoupled to ground by C10.

Differential outputs from the phase detector are internally
connected to the video amplifier, which in turn drives the
varicap diode D1 via the RF-blocking filter L1, maintaining
phase lock with the RF input signal on pin 11. With the
component values shown, the oscillator frequency gradient
is approximately 14MHz/Volt giving a 1V video output from a
13.5MHz peak to peak deviation input signal.

The input amplifier is of differential design and is internally
connected to the phase detector, this signal input being
coupled to pin 11 via C11. A capacitor C86, decouples the
other input to ground.

Although the input amplifier is of variable  gain,
programmable by varying the voltage on pin 10, most
applications of the device give best threshold performance
when the gain is at maximum. This is ensured by connecting
the resistor R6 from pin 10 to VCC.

An AGC detector circuit connected to the RF amplifier
output, provides an output at pin 9 which may be used to
control the gain of preceding receiver amplifier circuits. The
input amplifier has a signal handling range at pin 11 between
-256dBm and 0dBm.

All capacitors associated with the oscillator and RF
portions of the circuit should be suitable for use at high
frequencies. Ceramic chip types are recommended.

Capacitors C1 and C2 connected between the differential
inputs and outputs of the video amplifier determine the loop
filter response and in Fig.11 are optimised for the DBS
standard 13.5MHz peak to peak deviation at a centre
frequency of 612MHz.

(?—o VIDEO

100R

h T 1on J—
—C;——o VIDEO
R
! 100R

stast P ce Lo
N1} RF
ci12l¥ ﬁi INPUT

R6 10k
330k

Fig.11 612MHz demodulator 13.5MHz peak to peak deviation
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PIN 3

Fig.12 On-chip oscillator circuit

The circuit in Fig.11 has a measured threshold of 8dB and
an 18MHz video bandwidth.

Although the circuit shown in Fig.11 gives optimum
threshold performance for signals with peak to peak
deviations up to about 15MHz, for wider deviation signals the
loop filter components must be changed to prevent picture
tearing on fast black to white transitions. The loop filter
changes have a slight detrimental effect on the obtainable
threshold.

For slightly wider deviation signals from about 15 to
20MHz peak to peak it is only necessary to reduce the
feedback capacitors C1 and C2 from 10nF to 330pF giving a
noise threshold of 8.5dB.

Signals with deviations greater than 20MHz can be
accommodated by changing the video amplifier to a single
sided configuration by decoupling one input and output
(pins 15 and 16) as shown in Fig.13. A 330pF loop filter
capacitor is connected between the active input and output
pins. This circuit also exhibits an 8.5dB noise threshold.

When the signal to noise ratio at the input of the
demodulator approaches the noise threshold point, sparklies
(noise spikes), primarily occur in the saturated colour areas
of the video. This effect can be reduced by increasing the
open loop gain of the PLL at the chroma subcarrier
frequency. A parallel tuned circuit (tuned to the chroma
frequency) incorporated in the secondary feedback loop will
increase the gain of the video amplifier at the chroma
frequency and hence increase the open loop gain. For
example, for a PAL system (f = 4.433MHz) a parallel tuned
circuit comprising a 270pF capacitor and 4.77uH inductor in
series with the standard feedback component in Fig.13 will
improve the chorma performance. The Q of this tuned circuit
must be greater than 10. A complete circuit diagram
incorporating this modification is shown in Fig.14.

All the circuits shown so far have a 612MHz oscillator, but
when required, it is relatively easy to modify the design for
use at other frequencies. Fig.15 shows a design for 480MHz
signals of 26MHz peak to peak deviation.

Due to the high operating frequency of the SL1451,
particularly the oscillator and input amplifier circuits, care is
needed in layout and component selection. A board layout
for the circuit configuration with chroma trap (Fig.14) is
shown in Fig.16.

T }—ovVviDEO
R1
100R
~ —a. c1
01 J—
[———————{"_}—OViDEO
I
SL1451 ¢t XLcs
in 1
| p=
ngp RF
coll imw‘r
in I
R
RS 10k
330k

Fig.13 612MHz demodulator for up to 26MHz peak to peak deviation

294



PARALLEL TUNED CCT
TUNED TO CHROMA SUBCARRIER FREQUENCY
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Fig.14 612MHz demodulator for up to 28MHz peak to peak deviation with improved chroma response
(recommended PC board layout is given in Fig.16)
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Fig.15 480MHz demodulator for up to 26MHz peak to peak deviation
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SL1452 QUADRATURE DEMODULATOR

The SL1452 FM demodulator has a simple application with
very low external component count. This is demonstrated by
the applications circuit diagram Fig.17, but as with most
integrated circuits, particularly those working at high
frequencies some attention to good RF layout techniques
and correct component selection will ensure optimum
results.

A good layout can usually be ensured by the simple
precaution of keeping all components close to the SL1452,
maintaining short lead lengths and ensuring a good low
impedance ground plane. Double sided board layout
enables these objectives to be easily met, but is not essential
for satisfactory operation. All coupling and decoupling
capacitors should be chosen for low impedance
characteristics at high frequencies: multilayer ceramic types
usually providing small size and adequate high frequency
performance. For the quadrature coil tuning capacitor a
fairly stable component should be selected to prevent
excessive drift. The power supply decoupling capacitor from
pin 6 to ground should be 0.1uF minimum but the input
coupling and decoupling values can be smaller, about 330pF
being adequate.

The only remaining components to be selected are those
forming the quadrature circuit on pins 2 and 3 and some care
in the determination of values for these is required if
maximum performance is to be obtained.

First determine the quadrature circuit operating
frequency, which is a quarter of the input frequency on pin 8
due to the two internal divide by 2 circuits (see Fig.2 on data
sheet).

Choose suitable values for L and C to resonate at the
correct frequency using:

1

2m\/(LC)
The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
demodulation curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive level
to the demodulator and thereby restrict the video output
available. In general for operation in the 400 to 600MHz
range, an inductance value between 40 and 60nH is
recommended.

Once suitable L and C values have been determined, the
working Q for the quadrature circuit should be set, the Q
value determining the video output level and bandwidth.

Video output is proportional to Q whereas video bandwidth is
inversely proportional. The effect of Q variations on video
bandwidth and amplitude can be determined from Table 1
and the graphs in Fig.18.

A value for total damping resistor value to obtain the
required Q can be calculated from:

R = Q2nfL

The internal 800 resistor between pins 2 and 3 must be
allowed for when calculating R.

Example

Design a quadrature circuit to demodulate a carrier on pin
8 with centre frequency 480MHz and video bandwidth of
10MHz.

For L = 40nH and fquad = 120MHz,

C = 43.98pF (nearest preferred value 47pF)
From Table 1, Q required is approximately 6
therefore total R required is:

R =Q2nfL
=6 x2xmx480 x 1086 x 0.04 x 1078
4
=181 ohms

allowing for the internal 800 ohm resistance between pins 2
and 3 (see Fig.3 of data sheet), the external resistance
required is 234 ohms. Choose 270 ohms.

It should be remembered that the internal 800 ohm
resistance is subject to production tolerances and if fairly
close contro! of video bandwidth is required, the L and C
ratio may require some adjustment to ensure that the
external R is sufficiently low to swamp the effect of internal
resistance changes. The value of 270 ohms obtained in the
example is low enough to allow adequate control.

In order to overcome the effects of component tolerances,
it will usually be necessary to make either the L or C a
variable component, the value being adjusted to obtain best
linearity.

Q BANDWIDTH
10 7.5MHz
6 14MHz
4 23MHz
Table 1
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SL1455 EXTENDED THRESHOLD DEMODULATOR

The SL1455 is a wideband FM detector designed for
Satellite TV applications. Fig.1a shows a typical application
circuit for demodulating 612MHz and 480MHz wideband FM
signals. The device is similar in principle to the SL1452
demodulator, but with the first divide by two stage replaced
by an injection locked oscillator running at half the input
frequency. Replacing the first divider in this way has the
advantage that the noise threshold point can be extended by
up to 3dB compared with a conventional quadrature detector
such as the SL1452.

The span of input frequencies over which the oscillator will
lock is referred to as the ‘lock range’. The lock range of the
oscillator is symmetrical about the centre frequency of the
FM signal and can be altered by adjusting the input level to
the device. Fig.20 shows how the lock range increases with
input level.

An additional advantage of this device is the ability to
program the degree of extension available by controlling the
input level to the circuit.

Threshold extension is achieved by reducing the lock
range of the oscillator so that it is just capable of locking onto
the input FM signal (usually the peak to peak deviation
+10MHz). The effect of reducing the lock range on noise
threshold of a 612MHz demodulator is shown in Fig.21. The
only detrimental effect of reducing the lock range is that it
reduces the video bandwidth, see Fig.22.

The application circuits consists of 2 main sections, the
tuned circuit for the oscillator and the quadrature network.
The oscillator tuned circuit is designed to resonate at half the
FM signal centre frequency with the internal device
capacitance of 11pF between pins 3 and 4. The simplest
solution is an inductor across pins 3 and 4. The value of this
inductor can be calculated from:

1
T Cwr (27f)2

However, this will produce a very small value of L for high
frequency oscillators. A larger value of inductor can be used
in series with a capacitor which effectively reduces
inductance. The value of this capacitor can be calculated
from:

CINT = 11pF

_ 1
C = G- Dm?

inductance used
inductance needed for resonance

Lp
L

Lp must not be too much larger than L otherwise impractical
values for C will be obtained.

Example

For a 612MHz FM demodulator a 306MHz oscillator is to be
designed.
L = 24nH for resonance with the internal 11pF.
This is a rather small and non-standard value of inductor,

so a more readily available value 60nH is chosen. To convert
this to an effective inductance of 24nH, 7.6pF would

vee sv
-
o3 c1
a7y I? ~ up—"—»
R1 10k RF
2 133;1” c2  INPUT
123—4!;
L160nH
4 stiass W F—=C
ce | 5 VIDEO
5 10 100 OUTPUT
6 9

ﬂ%;,

7 8
R3
e J
40nH
1
111
ca
VALUE
480MHz 612MHz
C4 47pF 27pF
Cé6 27pF 5.6pF
R3 2700 3300

Fig.19 Typical application 480 and 612MHz threshold
extended demodulator

theoretically be added in series but as practical track.layout
has some finite inductance (about 10nH in the layout shown
in Fig.24) a revised capacitance of 5.6pF is more accurate.

One of the components in the tuned circuit should be
made variable to fine tune the oscillator to half the FM signal
centre frequency. The centre frequency needs to be
relatively accurate for optimum threshold performance.

Calculations to determine the values of quadrature
components between pins 7 and 8 are exactly as for the
SL1452 (p.15), as are those given in the example for the
damping resistor between pins 7 and 8 (pins 2 and 3 on the
SL1452).

The Q factor determines the video output level and
bandwidth (although with Q factors of below 10 the video
bandwidth is defined by the lock range of the oscillator).

Video output is proportional to Q whereas video
bandwidth is inversely proportional. The effect of Q
variations on video bandwidth and amplitude can be
determined from Table 1 and the graphs in Fig.23.
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Practical System Design

When designing the PCB for the SL1455 good RF layout
techniques should be applied. All track lengths should be
kept to a minimum and decoupling capacitors placed as
close to the device as possible. A ground plane is
recommended - see Fig.24 for an example of layout.

With this form of demodulator a further increase in
threshold extension can be achieved by designing a circuitin
which the injection-locked oscillator tracks the incoming FM
signal. To do this a varactor diode is incorporated in the

oscillator circuit to produce a voltage controlled oscillator. -

This VCO can then be controlled by feedback from the video
output. The amplitude of the video feedback to the oscillator
is calculated so that the oscillator tracks the FM input very
closely.

The only problem encountered when designing a system
with video feedback is compensating for a 40ns delay
introduced by the SL1455 between the FM input signal and
the video output. This delay is insignificant for low frequency
feedback to the tracking oscillator, but does effect the
chroma feedback. For a PAL system (chroma subcarrier
frequency = 4.433MHz) a phase advance of 63° in the
feedback network is necessary to compensate for this delay.
For an NTSC system a phase advance of 50° is necessary
(chroma subcarrier frequency = 3.58MHz).

Most satellite broadcasts employ pre-emphasised signals
in which the chroma and high frequency information has a
much larger peak-to-peak deviation than the low frequency
information. The feedback network needed to feed back the
full demodulated video with the correct phase and amplitude
would be very complex. But as a large portion of the signal is
chroma subcarrier, using simple chroma feedback the
overall noise threshold can be improved.

Fig.25 shows a 612MHz demodulator with chroma
feedback for a PAL signal. The feedback network consists of
an amplifier with phase correction components (C7, R4, R5,
C9, R10). The voltage to frequency gain of the VCO is 5MHz
per volt. As the oscillator locks to half the input frequency it
will effectively track the input frequency at 10MHz per volt.
The quadrature components are set to give a 1V peak-to-
peak output for an input signal with a 20MHz peak-to-peak
deviation. For the oscillator to track the chroma correctly a
voltage gain of 2 is required in the feedback network.

The centre frequency of the oscillator is governed by the
supply voltage and the variable 60nH inductor.
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Fig.24 Recommended board layout for 612MHz SL1455 FM demodulator circuit of Fig.19

This circuit improved the chroma noise threshold
response without deteriorating the black and white noise
threshold. Components for an NTSC version are C7 =
390pF, all others are the same as with the above PAL version.

To check that the feedback loop has a gain of justless than
1 (for stability) and that the phase compensation network is
correct, the loop can be opened at point A and a signal

(chroma frequency) injected from a signal generator to the
VCO (via C11) and the output of the emitter follower (B)
monitored. L3 should be adjusted for maximum output and
the overall gain may be altered by varing R8. If the phase is
incorrect, C9 and C7 should be checked. These
measurements should be done whilst no signal is applied to
the input of the device.
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SL1454 LOW FREQUENCY QUADRATURE
DEMODULATOR

The SL1454 FM demodulator has a simple application with
very low external component count. This is demonstrated by
the applications circuit diagram Fig.26, but as with most
integrated circuits, particularly those working at high
frequencies, some attention to good RF layout techniques
and correct component selection will ensure optimum
results,

A good layout can usually be attained by the simple
precaution of keeping all components close to the SL1454,
maintaining short lead lengths and ensuring a good low
impedance ground plane. Double sided board layout
enables these objectives to be easily met, but is not essential
for satisfactory operation. All coupling and decoupling
capacitors should be chosen for low impedance
characteristics at high frequencies. A fairly stable
component should be selected for the quadrature coil tuning
capacitor to prevent excessive drift. The power supply
decoupling capacitor from pin 6 to ground should be 0.1uF
minimum, but the input coupling and decoupling values can
be smaller, about 1nF being adequate.

The only remaining components to be selected are those
forming the quadrature circuit on pins 2 and 3 and some care
in the determination of values for these is required if optimum
performance is to be obtained.

Choose suitable values for L and C to resonate at the
intermediate frequency you are applying to the device using:

1
= 2mJ/LC

The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
demodulation S curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive lead
to the demodulator and thereby restrict the video output
available.

Once suitable values for L and C have been determined,
the working Q for the quadrature circuit should be set, the Q
value determing the video output level and bandwidth. Video
output is proportional to Q whereas video bandwidth is
inversely proportional. The effect of Q variations on video
bandwidth and amplitude can be determined from Table 2
and the graphs in Fig.27.

A value for total damping resistor value to obtain the
required Q can be calculated from:

= Q2nflL

The internal 80002 resistor between pins 2 and 3 must be
taken into account when calculating R.

As can be seen from the graphs in Fig.27, for the
demodulator to demodulate a 20MHz peak-to-peak
deviation signal with optimum linearity a very low Q value
needs to be chosen (<2). But this has the disadvantage of
producing a demodulator with a very low peak-to-peak video
output level.

One way of increasing the linear region of the S curve
without reducing the video output level is to incorporate a
dual tuned circuit to the normal quadrature tuned circuit.

Fig.28 shows an example of this form of dual tuned circuit,
both sections have the same Q factor and the coupling
capacitors are chosen to give the best linearity (linear phase
response). Fig.27(b) shows the advantages of the dual tuned
circuit. The effect of varying the Q factor of the dual tuned
circuit on bandwidth is also described by Table 2.

Q BANDWIDTH
6 10MHz
4 11MHz
2 12MHz
Table 2

—- +5V
L — 5 af—
+—Je 3
st1asa °F | n
n 7 2:—
T
INPUT O— 8 10
0.1, = 1n e =2
A
TT
—-0V

L (nH) | C (pF) | R(Q)
70MHz 290 18 120
140MHz 40 33 82

Fig.26 Typical applications for 70 and 140MHz
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Example

Design a quadrature circuit to demodulate a 140MHz
carrier with 21.4MHz peak-to-peak deviation, modulated
with a 25Hz triangular dispersion waveform of 2MHz peak-
to-peak deviation. The video bandwidth required is 9MHz.

Choose L = 0.04uH
thenC = 32.309pF (nearest preferred value = 33pF)

The next value to choose is the Q factor. As dispersion is
employed linearity over the full 21.4MHz range needs to be
optimised. The graphs in Fig.28 show that either a single
tuned circuit with a Q of 2, or adual tuned circuitwitha Q of 3
is adequate. The dual tuned circuit has the advantage that
the peak-to-peak video output is larger than that of the single
tuned circuit, but extra components are required. Both
circuits have a larger video bandwidth than the required

Allowing for the internal 800Q resistor the external resistance
should be 77.1Q, choose 82Q).

ForQ =38

Towal R =Q2nwfL
=3x2xmx140x106x0.04x 10 6
=105.56Q

Allowing for the internal 800Q resistor the external resistance
should be 121.5Q, choose 120Q.

When using a dual tuned circuit the value of coupling
capacitor is dependent on the Q factor. Table 3 gives a guide
to the values need for best linearity.

9MHz. The value of the damping resistor for the required Q is Q COUPLING CAPACITOR
calculated as below:
ForQ =2 6 39p
Total R = Q2nflL 4 56p
3 10p
=2x2xm 140 x 106 x 0.04x 10 &
=70.37Q Table 3
Q-6 ’—%
/ l\ "a-4 “\
s 25 Pt B SN g5 /
& § a-3 I~
5 SCEE 5
e , g
= =
<] L
Q 15 \"\ Q 15
e / Q L/
120 130 140 150 160 120 130 140 150 160
FREQUENCY (MHz) FREQUENCY (MHz)
(a) Single tuned quadrature network (b) Double tuned quadrature network

Fig.27 Output voltage versus frequency
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Fig.28 Example of a double tuned quadrature circuit
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Designing with the SL1451 Phase Locked Loop

The SL1451 is a phase locked loop circuit originally designed as a demodulator for satellite TV signals. As a consequence of
the trend towards high frequency IF design in satellite receivers, the SL1451 has been designed to operate at frequencies up to
612MHz, but despite this very high maximum operating frequency and specific design objective, the SL1451 is still useful as a

general purpose phase locked loop in many other applications.

In order to demonstrate the versatility of the part, a design
for an FM demodulator for broadcast radio was tested. The
circuit diagram of the demodulator is shown in Fig.1 and a
block diagram of the PLL system is shown in Fig.2. When
designing for uses other than satellite TV demodulation, two
main circuit areas require design changes, these are the
oscillator and loop filter components.

OSCILLATOR DESIGN

The design is fairly straight forward as only a single
transistor is involved as shown in Fig.3. Any conventional
oscillator configuration is possible except those requiring an
output from the collector as this is internally decoupled to
ground. When operating at lower frequencies, in this case
10.7MHz it is simpler to use a Hartley type oscillator with
tapped coil rather than the Colpitts type employed in the
satellite demodulator since the low value internal bias

resistors will not allow direct connection to the tuned circuit
without excessive damping.

When designing the oscillator the centre frequency (in this
case 10.7MHz) must be obtained at the centre point of the
linear range of the output amplifier (4.5V) on pin 14, and the
slope of the oscillator voltage/frequency characteristic must
allow the output amplifier to remain within its linear range at
the maximum expected deviation of the input signal. In this
case, the oscillator slope has been set at about 0.1MHz/Volt,
giving a maximum output swing of 1.5V p-p for a 150kHz
deviation FM signal. The 68pF and 27pF capacitors
associated with the varicap diodes control the oscillator
slope characteristic. An isolating network preventing loading
of the tuned circuit by the amplifier output is required. Values
must be chosen to present a high impedance at the oscillator
operating frequency (10.7MHz) but allow feedback of the
maximum demodulated frequency, say 20kHz for mono FM
radio.

O g.2v

120 q00p

_2|7p 47n ”J;l{r i /;7_7

AUDIO OUT

T e

4.7
"l;E PLESSEY [——

n SL1451

|h1u © RF IN

Fig.1 FM radio demodulator circuit
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Fig.2 Phase locked loop configuration
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Fig.3 Oscillator configuration
LOOP FILTER
Having determined a suitable oscillator design, the most 2 x0.7071
R2 = = 807.14Q

critical part of the design. the calculation of suitable values
for the loop filter components is required. The equivalent
circuit of the output amplifier with loop filter components is
shown in Fig.4, and as can be seen, the choice of component
is restricted to some extent, since R1 and part of R2 are
internal.

The value of C can be determined from:

Ko Ko
R1 wn?

where: Ko is the phase detector gain in V/radian
Ko is the oscillator slope in radian/volt second
wnis the natural loop bandwidth

C =

Having determined the value of C, R2 can be obtained from:
2
C wn

R2 =

where: is the damping factor

wnis the natural loop bandwidth

For the prototype FM sound demodulator, the following
parameters were used.

Ko = 0.5V/rad (from data sheet)

Ko = 0.628Mrad/Vs (100kHz/V oscillator design)

R1 = 5700 (from Fig.4)

wn = 0.314Mrad/Vs (50kHz natural loop bandwidth)
= 0.7071 (critical damping)

giving:
0.5 x 0.628 x 108

C = —— = 558nF
570 x (0.314 x 108)
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558 x 10 9 x 10.314 x 106
allowing for R2 int = 680Q, R2 ext = 127Q

All remaining components are non critical, being for
coupling/decoupling purposes, apart from the 2.2k/0.022uF
RC time constant on the output which provides a 50us de-
emphasis characteristic.

The demodulator was tested in a standard FM receiver
using a CA3089 type limiting strip and quadrature
demodulator. A connection was made between the input of
the SL1451 and the output of the 3089 limiting strip on pin 8
thus bypassing the quadrature detector. Compared to the
standard quadrature detector, a noticeable improvement in
output signal to noise ratio at low input levels and an
improvement in adjacent channel rejection was found.

SUMMARY OF SL1451 FM DEMODULATOR
PERFORMANCE

Centre of IF 10.6MHz
Pull in range 10.5MHz to 10.75MHz Input = -30dBm
Hold range 10.37MHz to 10.75MHz Input = -30dBm
Input sensitivity for £75kHz deviation at 15kHz ~ -30dBm
Distortion with +75kHz deviation at 1kHz <1%

CONCLUSION

The SL1451 is useful as a general purpose phase locked
loop as well as in satellite TV FM demodulator applications.
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MV500 - CMOS Remote Control Transmitter

This application note describes a number of circuits using the MV500 which show how, by utilising various device
characteristics, its use may be extended from the standard application circuit shown in the data sheet.

One of the main features of the MV500 is its abiiity to work at low supply voitages. Reduction in the supply voltage, however,
has the drawback of limiting the range of the infra-red link. One possible method of improving this range is shown.

It is sometimes desirable to transmit data via a fixed wire link instead of using infra-red and two examples are given of this type

of communication.

Occasionally, it is required to interface a remote transmitter to a logic system rather than a simple keyboard. In these cases, itis
often desirable to present data to the transmitter in the form of a binary code and a method of achieving this is shown.

INCREASING THE RANGE OF AN INFRA-RED LINK
AT LOW SUPPLY VOLTAGES

The intensity and therefore range of the infra-red link is
determined by the current in the transmitting diodes. As the
supply voltge is reduced, the minimum current available
from the MV500 output drops from 50mA at 6V to 10mA at 3V.
The transistor driving the transmitting diodes is required to
work in a saturated mode with very low collector voltage in
this application, particularly with the supply reduced to 3V.
Under these conditions, the available gain to be expected
from the output transistor will be low, preventing a suitable
drive current being available for the transmitting diodes if the
standard single transistor circuit is used.

Fig.1 shows a circuit suitable for use at lower voltages
where an additional transistor is used to ensure adequate
diode current. To ensure a low saturation voltage for the PNP
transistor, the base drive is set to around a tenth of the
required output current by the 8.2Q) resistor in series with the
base. The requirements for saturation voltage are less critical
for the NPN transistor which is operating at a collector
current only one tenth that in the output transistor. In this
case a much higher gain can be expected and the 10mA
available from the MV500 is quite adequate.

The critical characteristics for the transistors used in the

prototype are as follows:

PNP TYPE - ZTX749

Parameter | Typ. Max. Conditions

VcE (sAT) 0.23v 0.5V
hfe 75 150

IC = 2A, IB = 200mA
IC = 2A, Vce =2V

NPN TYPE - ZTX650

Parameter | Typ. Max. Conditions

VCE (sAT) 0.12v 0.3v
hfe 100 200

IC =1A, IB = 100mA
IC = 500mA, Vce = 2V

The peak current in the diodes is controlled by the 1Q
resistors in series. Using this value the current is
approximately 750mA in each diode.

+3V ¢

IR0 9

!

1
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] mvso0
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100E= {

1
18 ~ 1

i

Fig.1 Increasing range of infra-red link
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Fig.2 Two wire data link, separate supply

DATA TRANSMISSION OVER FIXED WIRE LINK

The MV500 is normally used to transmit remote data viaan
infra-red link, however, transmission over a dedicated wire
link is possible. By using it in conjunction with an MV601
receiver, the MV500 may be connected via a simple two wire
link as shown in Fig.2. The maximum distance between
transmitter and receiver will be limited mainly by the noise
picked up from the environment in which it is used.

The circuit of Fig.2 assumes that separate power supplies
are available at the transmitter and the receiver, however it is
necessary to common the two ground supplies of the
transmitter and receiver.

If separate supplies are not available and a three wire link is
undesirable, it is possible to use a two wire link for both
power and data transmission. The circuit of Fig.3 shows how
this may be achieved. Power for the MV500 is supplied along
the line, with C1 keeping the supply to the MV500 constant.
Output pulses from the MV500 turn TR1 on which shorts the
power supply together temporarily and creates short
negative going pulses at the input to the MV601 device. D1

terminating impedance for the 100Q2 twisted pair line, which
allows communication over a reasonable distance.

INTERFACE TO LOGIC SYSTEM

One particular characteristic of the MV500 in its standard
application is that if more than one key is pressed, the output
code will be the logical OR of the separate codes for each
key. Utilising this characteristic enables the MV500 to
interface to a logic system and be driven from a binary code
input. This is considerably simpler than attempting to
simulate an 8 x 4 keypad.

Fig.4 shows how this may be achieved with the addition of
just a few extra components. By driving the rate inputs
directly, all three data rates may be utilised, giving the
possibility of up to 96 separate codes. Driving both rate
inputs low forces the device into its power down mode,
simulating the ‘all switches open circuit’ condition. The
circuit may be driven from standard CMOS outputs from the

isolates the supply to the MV500. Resistor R1 acts as the logic system.
D1 1N4148 A
100 +5V
<N 7 A T — !
1~ 18— <

E i 100 OHM 1 16

q 3 5 TWISTED E %
c1 g PAIR LINE c2
100.::I q MV500 1 C ] T 100n

a TR1 g MV601 i

d il BC337 { f]

g ] 0 ]

Qs 10 8 9l

”;77 ov

Fig.3 Two wire supply and data link
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A 600MHz AGC Controller IF Amplifier for the SL1455

From the SL1455 data sheet and application note, it will be seen that the degree of threshold extension and the video
bandwidth are determined by the input level. For best results some method of accurately setting the inputlevel and maintaining it
under varying signal conditions is desirable. Various methods of controlling signal level are possible including the use of PIN
diode attenuators, limiting amplifiers, etc. but the AGC system described here appears to offer a low cost flexible system with
adjustable output level and wide AGC range (up to 45dB) which cannot be easily obtained by other means.

1+12V
/io.m
1k 680 4.7k 180k | |a.7M 100k
TR3
TR4
puu
390
L3
o"”l TRS
son ~ 560 [A1 56p D1 -@‘_@
INPUTCO | MSA ADJUST
0104 TRE OUTPUT
at0 LEVEL
10k
o.1,T 02y
4 ov

TR3, TR5, TR6 PLESSEY SL3127
TR1 2N3906

TR2 ZTX650

TR4 BC559

L1, 2, 3, 6'.T 28 SWG 3mm DIA
D1, D2 BAT83

'—{:)—@ 500 OUTPUT

Max. gain without output attenuator typically 45dB
AGC control range typically 45dB
Max. output level 0dBm before attenuator

Gain is provided by a cascade of three Avantek MSA-0104
amplifiers with a gain of about 15dB per stage. The output
from the third stage is detected and the resulting DC used to
control the gain of the first two amplifier stages.

In order to allow detection at the low signal levels required
by the SL1455, and to allow a degree of temperature
compensation in the AGC point, a balanced arrangement of
two transistors and Schottky diodes is used, increasing
signal levels at the output producing an increasingly
negative output at D1 anode. The negative output from the
diode turns on TR5 which decreases the current in the first
amplifier stage via the emitter followers TR2, 3 and 4 thus
reducing the gain and maintaining constant output.

As the input signal is increased further, current in the first
amplifier reduces until TR2 is no longer passing sufficient
current to hold TR1 on, at which point the supply current to
amplifier two is reduced, continuing the AGC action until
TR1 is fully switched off.

The 1k and 68012 resistors in parallel with TR1and TR2 set
a minimum current level in the amplifiers which is designed
to allow a minimum gain level consistent with sufficient
signal handling to drive subsequent stages. This together
with the sequencing of the gain reduction system prevents
overload in any of the amplifiers for all input signal levels
within the dynamic range.

Fig.1

+5\
—
N;AIN = 48dB

)

i \ \

s \_ N

s -5

E END OF AGC RANGE\\\

o -10 j
\\
-20

20 10 0 -10 -20 -30 -40 -50 -60

INPUT LEVEL (dBm)
Fig.2 Characteristics of IF strip with AGC at 610MHz

Despite the balanced detector arrangement, it is still not
possible to provide reliable AGC detection at the typical
-20dBm level required for best threshold performance in the
SL1455 and therefore a fixed T type attenuator is used to
reduce the output level. Fine control of output level is
provided by the potentiometer RV1 which allows adjustment
for IC and other component tolerances.
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An AGC System for Satellite Receiver IF Strips

using the SL1451.

I\

AGC DETECTOR VOLTAGE
(PIN 9, 10k GROUND) (V)

[ ———

0
-25 -20 -15 -10 -5 ]
INPUT LEVEL TO SL1451 (dBm)

Fig.1 SL1451 AGC output characteristic

The detector output from the Plessey SL1451 has a
characteristic described by Fig.1.

This characteristic can be used in an AGC circuitas shown
in Fig.3. The maximum gain of the IF circuit is 45dB and this
occurs when TR1 is switched off, hence TR2, TR3, TR4
provide the current for the first two amplifying stages. the
gain of these stages can be reduced by reducing their supply
current. As TR1 is gradually turned on the current supply to
the first amplifier is reduced until all the current is supplied
via the 1k resistor, then the second stage current is reduced
until all the current for it is supplied via the 6800 resistor. As
the gain is reduced the detector output level increases and
TR1 is switched further off, thus stabilising at a given output
level. The gain of the system is set by the 100Q and 180k

AGC RANGE 60dB

OUTPUT (dBm)

-85 -75 -65 -55 -45 -3  -25 15
INPUT (dBm)

-5 05

Fig.2 AGC characteristic of 612MHz IF strip

resistors and the system is damped by the 180k and 4.7uF
time constant. The output level is adjusted by altering the
switch on point of TR1. This is done by varying the base bias
of TR1 (via the 2.2k variable resistor). - 15dB is the optimum
level for the input to the SL1451.

The IF filter can either be situated after the IF strip or
between amplifying stages. It may be advantageous to place
the filter before the final amplifying stage as this reduces the
out of band noise and adjacent channel levels which could
deteriorate the performance of the final amplifier.

The IF strip provides a 60dB AGC range which is more
than adequate for all satellite receiver applications (see
Fig.2).

rimp
1k 680 4.7k
TR3
TR4
TR1, TR2, TR3 = 2N3904
TR4 = 2N3906 -L
IE
100p 00p
MSA MSA
0104 0104

IF INPUT S'——I

TR1
TO DETECTOR
1 100 OUTPUT
ON SL1451
(PIN 10)
22k 10k

THROUGH IF FILTER
F———= "to'siiss

Fig.3 IF strip for satellite receiver, incorporating an AGC
using the detector from the SL1451 (AGC range 60dB)
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More Codes from the MV601

The Plessey MV500/MV601 form a remote control transmitter/receiver pair normally giving 32 codes. Where more than 32
codes are required, there are various methods of obtaining more provided the use of a shift key is acceptable. Using this method,
a single transmitter could be used to control two pieces of equipment, each requiring up to 32 codes. The shift function uses a
latched switch on the transmitter to select a different transmission rate. Alternatively this same shift function can be utilised in a
single piece of equipment with two modes of operation, for instance in a combined TV receiver and video recorder where the
same set of transmitter switches could be used to control both TV and video recorder, reducing the complexity and cost of the

transmitter circuit.

The most obvious method of achieving this form of
operation is to use an MV601 circuit for each 32 code set, and
where a single transmitter is used for several equipments,
this is essential. Selection of the various transmission rates is
achieved simply by hard wiring the rate inputs on the MV601s
to match the transmitter.

When a single piece of equipment with several operating
modes is being designed, some economies in the circuit are
possible as shown in the circuit diagrams Figs. 1 to 3. Fig.1
shows a scheme which can use up to three MV601 circuits
with three shift levels at the transmitter giving a total of 96
possible codes. The MV601 PPM inputs are connected in
parallel to a single SL486 and only a single ceramic resonator
is used since the oscillator output of one circuit can drive the
oscillator inputs of the other two. Only a single RC time
constant is required for power on clear as again these inputs
can be connected in parallel. The outputs from the MV601
form a 15 bit bus which could be read by a microprocessor
when interrupted by the combined data ready signal.

Fig.3 shows a slightly modified system where the data
ready outputs from each chip are connected to the output
enable inputs forcing the data outputs into the high
impedance state when no valid data is received. The data
outputs of the three chips can now be connected in parallel
since only one rate can be transmitted at any one time and
only the receiver set to that rate will respond. Which chip is
responding can be determined from the separate data ready
signals.

When only a single shift function is required giving two
sets of 32 codes, a simpler circuit using only a single MV601
is possible as shown in Fig.3.

The output from the Plessey SL486 pulse stretched output
is fed to the base of TR1 which provides an inverted lower
impedance output which is fed to the MV601 PPM input. TR1
output is also fed to a simple filter, R2, R3 and C1 which
produces a DC level dependent on the rate of received IR
pulses. When the input rate is sufficient, the voltage rises to a
level at which TR2 is switched on and TR3 off, taking the B
rate input to the MV601 high. Using this method with
automatic switching of the rate inputs dependent on the data
transmission rate, the MV601 can be made to respond to the
highest and lowest data rates selectable, provided care is
taken with selection of the time constants in the SL486 pulse
stretch circuit and in the filter components R2, R3 and C1.
TR3 also provides the sixth output bit giving the indication of
shift state. The values shown are correct for use with 500kHz
ceramic resonators on the MV500 and MV601. At the fastest
rate setting, when transmitting an all ones code, the SL486
pulse stretch capacitor should give approximately a 1:1 mark
space ratio at the SL486 stretch output. Due to noise received
by the SL486, the output from TR3 may bounce when no
signal is transmitted, but provided the data is only used when
data ready is true, the circuit operation should not be
affected.

A transmitter circuit with single shift function giving 64
codes and suitable for use with the single MV601 application
shown in Fig.3 is shown in Fig.4. An additional shift switch
connected to pin 15 will allow the transmitter to be used with
three levels of shift providing up to 96 codes from the
applications shown in Figs.1 and 2.

313



PPM INPUT
FROM 5L486

i

Toee sep [

R r—u—u-l-vr'ﬂ

MV601

E1
D1
1
————B1

—————>» A1

T

MV601

F——>¢E2
—>D2
—>C2
> 82
> A2

oo

0Sp==

MV601

[

D——‘—_—’E3
D—————>03
a

}—————83

I

40V

DATA READY

314

Fig.1




T-‘vSV
0

Y

PEM INPUT 1 v~ bh—
FROM 51486 H o
— } > E
( [} o
( } > ¢
MV601 |
_g - B
{ 1 > A
& . 1
I+ 1 NI
[} —> DATA READY 1
56p
To T
A A\
Y
{1 N
R .
( [}
o
Q mveor 4
b—] [}
N 1
g .
'J}_.L > DATA READY 2
r N
L!
— —o
i "
MV601
—] [
{1 ]___.__..___
'
OSp== }]—l > DATA READY 3
40v
Fig.2

315




4 +5V
\,
AN
BPWA1
T T e “
6 80 15 ak7 10k} |1k
! I—( 2 15 HFT
4~ ,
)4 st 13 ]————4- 2 E
0—-"——~———E5 486 1 [}—¢ 3 }———> o
2 arlﬂ-l 6 | a > C
n H 1 TR2
7 oo || e : .
8 9 }: ! IR3 6 J——-) A
0p |50, 47n TR1 7 ——
y I 47K
“ 8 L
DATAREADY
500
22 7
: Tl | et
i g o
TR1.2,3 2N3904 OR SIMILAR
Fig.3
+9V
2R
2
4
P 4
4
P 4
8x4 l
ZTX649 KEYPAD o—C RATE SWITCH
+9V

(e
R1

150uF
10K

C1=C2 = 100pF ;

X1 = 500kHz I
CERAMIC KESONATOK
MURATA CSBSO0E OR
EQUIVALENT

Fig.4

316



MV1812 Interface to an IBM PC

The Plessey MV1812 is a high speed device for decoding Teletext data from a sliced video signal to an 8-bit data bus. The
design allows an easy Iinterface to a computer bus. This note describes the interface of the MV1812 Teletext decoder to an IBM
PC or equivalent. The complete board is capable of receiving all pages and packets being transmitted to the ‘World System
Teletext Specifications’. This includes packet 31, Datacast, being received at the same time as standard packets.

The circuit, (Fig.1), has been designed to use, as far as
possible, the hardware already present on an IBM PC. These
include a DMA channel (channel 1) and an interrupt request

line (IRQ3). These two functions are normally used by a -

second serial port, therefore if present, this must be removed
before the Teletext board can be used.

All control of the MV1812 is via the Expansion bus. The
MV1812 requires sixteen addresses on the I/O port. No line
buffers are required as the circuit uses HCT chips with a
maximum load of two per line. The circuit used around the
MV1812 is the standard circuit for the chip and is covered in
other application notes. The interface to the bus can use a
single chip to generate the valid address e.g. 240 (hex). As
the MV1812 has a R/W line the TOR and TOW signals must
also be used to generate the valid chip enable for the
MV1812.

A board has been manufactured to the specification
described in this application note, which is available for
demonstration use. All the development work was carried
out on an Amstrad PC1512 running at an equivalent speed of
6MHz. All references to an IBM PC refer equally to a clone of
this computer.

The video signal is decoded using the Plessey SL9100data
slicer. The video signal can be in the range 1.5V to 4.5V p-p, it
should be coupled with a 680nF capacitor. The SYNC OUT
signal from the SL9100 is stretched using an RC network to
ensure that the VALIN signal only goes high at the start of the
clock run-in or soon after. This ensures that the MV1812 does
not use any noise on the line as the start of the clock run-in
signal. Typical values for the RC network are 50kQ preset
and 1nF. The MV1812 is programmed using the
microprocessor (details of internal registers are given in the
data sheet). When the MV1812 detects a new page being
transmitted, it starts to transfer data into the data buffer, at
the same time pulling the EVENT line low interrupting the
microprocessor. The microprocessor must respond by
reading the EVENT register to detect a valid header. If it
decides to accept the page, the DMA is programmed for 42
bytes continuous transfer of data. The DMA must not
transfer more than 42 bytes of data otherwise memory
corruption will occur.

Once programmed, the DMA waits for a request on the
DREQ?1 line. This request to transfer data is only generated if
both the WLINE and OPVAL are high when the VALIN goes
low. WLINE is high when the line being received is part of the
requested page. OPVAL will go high on the 15th byte of data
unless a byte with an uncorrectable Hamming error is
received. It is reset at the end of every line. In the event of an
uncorrectable Hamming failure, it is likely that some data
may have already been latched into the data buffer. If WLINE
or OPVAL are not both high when VALIN goes low, the Q
output of the D type stays low thus pulling the MR pin of the
data buffer low for the length of the VALIN signal. When the
DMA receives the DREQ1 request, it starts to transfer 42
bytes of data from the data buffer to memory. The DREQ1
request is cancelled when the DMA pulls the EOP (end of
process) flag low. Once the DMA has transferred all 42 bytes,
it pulls the EOP line low resetting the DMA request. Control
of the data buffer during the data transfer must be by the
DMA chip controlling both CO and_OE lines of the data
buffer. It should be noted that when OE goes low, the first
byte of valid data is available on the outputs of the data

buffer. This byte of data must be read before data is shifted
by CO. DREQ1 request.

The software to drive the board has been written
exclusively in 8088 assembler code to produce fast code and
direct access to I/0O ports and internal registers. The normal
PC is still slow in certain parts of the program. To ensure that
these section of the program will work all interrupts have
been disabled and the memory refresh cycles have been
reduced in priority during the critical part of the program.

A typical program to control the MV1812 is split into 7
parts. SETUP, PAGE SELECT, EVENT HANDLING, DMA
RESET, DISPLAY. All addresses given are in HEX. The
sections are described in the order that they would normally
work. If the decoder is going to be used just to receive packet
31, certain sections will not be required as explained in
‘Notes on receiving just packet 31', below.

SETUP

This section sets up the IBM PC to control the MV1812.
The main sections that need setting up are the DMA interface
and the Interrupt handling device. These two devices are the
INTEL 8237 and 8259 respectively. For detailed information
on these devices see the relevant data sheets. The DMA
controller is set up for channel 1 to transfer 42 bytes to a start
address of 00. The segment that the DMA transfers the data
to, is set using register 83. The command register that effects
all DMA channels is modified to allow rotating priority. This
effectively gives the DMA request from the MV1812 board,
higher priority than memory refresh. As the DMA transfers
from channel 1 only occupy a small percentage of the clock
time, the system remains uncorrupted. The mode register for
channel 1 is set up for: read transfer, autoinitialization
disabled, address increment, and demand mode. The
EVENT interrupt is IRQ OC. The procedure to execute this
interrupt needs to be pointed to by the interrupt controller,
and the interrupt enabled.

PAGE SELECT

The MV1812 receives a page as selected in the three
PGREQ registers and the SELCON register. Full details are
given in the data sheet. If just packet 31 is required the
magazine should be set to the required magazine and the
page can be set to, say, BB. This is normally a non-existent
page so the MV1812 will only receive Packets 31 and Packet
30.

EVENT HANDLING

This section responds to the hardware interrupt 0C. The
routine reads the event register on the MV1812 to determine
the start of page. All other events are returned without any
further processing. If a start of page is detected the program
unmasks the DMA channel allowing data transfer to occur.
At the end of any interrupt the program should normaliy clear
the interrupt request on the 8259 interrupt controller and
unmask the interrupt register. As the program requires as
much speed at this point as possible this is not done. The
interrupt request is cleared but the interrupt is left unmasked
to ensure that no new interrupts affect the transfer of data.
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DMA RESET/MAIN PROGRAM

This section is not a separate procedure as are the other
sections. It runs as part of the main program to ensure that
the greatest speed is obtained. The program waits for an
event to indicate the reception of a new packet. This is
indicated by the setting of bit 01 in register DS. Once the new
page indicator has been set, the program will reset the DMA
whenever the EOP is detected for channel 1 by reading the
register 08.

DISPLAY

The Teletext data consists of eight bit data bytes. Thisdata
is typically either odd parity ASCIl data or Hamming
encoded data, plus a few special bytes in certain packets.
The Hamming bytes need to be decoded. This is done using
a look-up table. ASCII characters need to have the eighth

(parity) bit removed to generate normal ASCII characters. As
the IBM PC does not have a Teletext display mode, the
control codes 00 - 1F have to be individually programmed.

NOTES ON RECEIVING JUST PACKET 31

If the decoder is to receive packet 31 exclusively, there is
no need to use the interrupt. The MV1812 is programmed as
described above and the DMA mask removed immediately.
This allows the IBM PC to receive all packets 30 and 31 as
they are received. It may be possible not to use the DMA
interface at all if only one packet per TV frame is to be
received, as is current transmission practice, by reading data
directly out of the MV1830. This method is not generally
recommended due to possibe future plans to transmit more
than one packet 30 or 31 per frame, typically at night.

64ps

TDO - 8

OPVAL

—
=1 N
\

w \[ Y

EVENT \

WLINE I

DREQ1 /—\

Fig.2 Example timing diagram

319



MV1812 DMA Interface

The Plessey MV1812 is a high speed CMOS circuit capable of decoding any World System 625 line Teletext transmissions. The
circuit operates on serial Teletext data provided by the Plessey SL9100 Data Slicer and provides parallel words of data if the
transmitted data maiches the selection criteria set in the intemal registers.

Teletext data is received by the MV1812 at a rate of
6.9375Mbit/sec. If connected directly to a microprocessor, a
cycle time of less than 170ns would be required just to
transfer data from the MV1812 to memory without allowing
any time for data conversion. The other alternative is to have
memory that is capable of receiving data at 770kbytes/sec. If
Teletext is only being transmitted on 6 lines, it is possible to
use five low cost Teletext Data Buffers, MV1830, that allow
the host microprocessor to process the data during the rest
of the TV field.

Full-field Teletext is now being used in a variety of
applications where a high throughput of data over a low cost
transmission medium is required. Due to this high datarate, a
DMA (Direct Memory Access) device should be used to
transfer data from a single data buffer to memory. This
method only requires the ttention of the microprocessor
once during each line received. A single data buffer is still
used to ensure that only valid ‘data is transferred to the
memory.

clear DMA request

DREQO

DMA

INTERRUPT <] EOP

CONTROL
LOGIC

cru N é?

AA4

DATA | __ 1|
— BUFFER —

MVi812

/ ADDRESS BUSN\

[NV N 11

V]

I NEPAN

N1 EVENT
DATA BUS

| &% &

MAIN MEMORY

DATA
VIDEO —P»—] SLICER

Fig.1 DMA transfer block diagram

This application note describes in more detail the circuit
for DMA data transfer. Fig.1 shows a block diagram of a DMA
circuit. The following notes assume that the MV1812 is to
operate in a system which conforms to the principles of
teletext transmissions as described in the ‘World System
Teletext Specification’. The circuit shown in Fig.2 shows the
basic DMA interface to the MV1812 using an INTEL 8051
microprocessor. The actual circuit details of the CPU,
memory and DMA chips have been omitted as this depends
upon the microprocessor used.

Avideo signal is decoded using the SL9100 data slicer. The
video signal can be in the range 1.5V to 4.5V p-p, it should be
coupled with a 680nF capacitor. The SYNC OUT signal from
the SL9100 is stretched using an RC network to ensure that

320

the VALIN signal only goes high within the clock run-in or
soon after. This ensures that the MV1812 does not use any
noise on the line as the start of the clock run in signal. Typical
values for the RC network are 8.2kQ2 and 1nF. The MV1812is
programmed using the microprocessor (details of internal
registers are given in the data sheet). When the MV1812
detects a new page being transmitted, it starts to transfer
data into the data buffer, at the same time pulling the EVENT
line low interrupting the microprocessor. The
microprocessor must respond by reading the EVENT
register to detect a valid header. If it decides to accept the
page, the DMA is programmed for 42 bytes continuous
transfer of data. The DMA must not transfer more than 42
bytes of data otherwise memory corruption will occur.
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Once programmed, the DMA waits for a request on the
DREQO line. This request to transfer data is only generated if
both the WLINE and OPVAL are high when the VALIN goes
low. WLINE is high when the line being received is part of the
requested page. OPVAL will go high on the 15th byte of data
unless a byte with an uncorrectable Hamming error is
received. It is reset at the end of every line. See Fig.3 for
timing diagram. In the event of an uncorrectable Hamming
failure, it is likely that some data may have already been
latched into the data buffer. If WLINE or OPVAL are not both
high when VALIN goes low, the Q output of the D type stays
low thus pulling the MR pin of the data buffer low for the
length of the VALIN signal. When the DMA receives the
DREQO request, it starts to transfer 42 bytes of data from the
data buffer to memory. The DREQO request is cancelled
when the DMA pulls the EOP (end of process) flag low.

Control of the data buffer during the data transfer must be
by the DMA chip controlling both CO and OE lines of the
data buffer. It should be noted that when OE goes low, the
first byte of valid data is available on the outputs of the data
buffer. This byte of data must be read before data is shifted
by CO.

Once the DMA has transferred all 42 bytes, it pulls the EOP
line low resetting the DREQO request and interrupting the
microprocessor indicating that another line of valid data has
been transferred to memory. The microprocessor should
reset the DMA chip ready for the next line of data unless an
EVENT has been signalled to the microprocessor indicating

the end of the page.

The TD8 signal is used by the MV1812 to indicate a valid
word of data by checking the parity of the incoming data. A
high on this line indicates valid data. If parity is disabled on
the MV1812 this pin will still be high. By logically ORing this
signal with the WR signals of the CPU and DMA, it is possible
to ensure that only correct data is placed in memory.

The speed of the programs must be carefully monitored to
ensure that no data is lost. The most critical timing is at the
start of a new page. The microprocessor must receive and
process an EVENT interrupt and program the DMA chip
while still allowing time for data transfer from data buffer to
memory during the transmission of one line i.e. 64us. The
microprocessor used on this demonstration board was an
INTEL 8051 with a clock frequency of 12MHz which gives
ample processing power for this requirement.

The data stored in external memory still contains some
Hamming encoded bytes. In packet zero, bytes four to
thirteen are Hamming encoded and in packets 1 to 24 only
bytes 4 and 5 are Hamming encoded. Bytes 1 to 3 of each
packet are not available from the MV1812 as these are only
used for clock run in and framing. Table 2 gives the Hamming
code for hex and decimal values. Table 1 shows the
relationship between the Hamming codes in bytes 4 and 5
and the packet and magazine being received. By using a
software look-up table, the microprocessor has time to
convert each line of data as it is transferred to memory into
decoded data.

64ps

VALIN /_\ n r\
.

wune | /

DREQO

Fig.3 Example timing diagram

HAMMINGCODE | 15 02 43 5E 64 73 38 2F DO C7 8C 9B A1 B6 FD EA
DECIMAL 0 1 2 3 4 5 7 8 9 10 11 12 13 14 15
HEX 0 1 2 3 4 5 7 8 9 A B C D E F

Table 2
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PLESSEY

Semiconductors

The MV1826 is a CMOS decoder for 625 line VPS bi-
phase encoded transmissions. The chip also includes an
adaptive data slicer. The VPS data is decoded from line 16
of the TV picture and is read via the 12C bus interface.

FEATURES

Single chip solution

Very low component count

Adaptive sync and data slicing levels

0.5-3.0 V video input

12C bus for low cost microprocessor interface
Advanced CMOS technology for low power
dissipation and high reliability

MV1826

SINGLE CHIP VIDEO PROGRAMMING SERVICE (VPS) DECODER

S

SCL E 1 16:] Voo
DA []2 1s{] RESET
DATAVALID []3 [l LUNE 16
OSCt [Ja MV 13[] exT
0sCo E s 1826 113 DATA /O
RTC [}s ng SYNC 110
BLC [}7 0]} VIDEO IN
Vss q 8 s[] wie
DP16
Fig 1 Pin Connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply Voltage VDD -0.3to 7V

-0.3Vto + VDD +0.3V
-40°C to +125°C
0°C to +70°C

Input voltage (all pins)
Storage temperature range
Operating temperature range

Relative Humidity 85%
SYNC DATA
WLC BLC EXT ) 0sCi 05CO
o) o
9 7 13 1] 12 a 5
OSCILLATOR
V“ifo SYNC J— LINE 16
NS - DETECTOR
: ~«—0Vpp
SD:\:TA ) | 16
LICING !
CIRCUIT 1 O Vss
]
RTC ¢, : »———OLINE16
6 DATA | _lup “
- o ] ~<«——ORESET
15
- MANCHESTER
DECODER
p \
Y 4 -——»—03 DATA VALID
SDA O>— REGISTER
12C BUS INTERFACE REGISTERS ~—>- CONTROL
SCLO1—>—-- ———————————————

Fig.2 MV1826 block diagram
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MV1826

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°Cto 70°C, Vpp = 4.510 5.5V.

Ch teristi Pin Value Unit Conditions
- s

aracteristic Min Typ Mo

Supply current 16 15 mA |VDD=SVEXT=0V

500 pA | VDD=5VEXT=5V0OSCI=0

Video Input Pin 10

Input voltage 0.50 i 3.0 vV | (peak to peak)

SDAPin 2

SDA Output Low Current 13 26 mA |VoL=0.4V

Input Low Voltage (VIL) 1 \"

input High Voltage(VIH) 2 Vv

Threshold Voltage (rising) 1.85 Y

Threshold Voltage (falling) 1.05 \Y

SCLPin 1

Input Low Voltage (VIL) 1.5 \

Input High Voltage (VIH) 2 Vv

Threshold Voltage (rising) 1.85 v

Threshold Voltage (falling) 1.05 \"

Sync. /O Pin 1

Output Low Current 6 13 mA |VoL=0.4V

Output High Current -10 22 mA |Vou=24V

Input Low Voltage 1.5 \"

Input High Voltage 3.5 \"

Data i/O Pin 12

Output Low Current 6 13 mA |VoL=0.4V

Output High Current -10 22 mA |Vox=2.4V

Input Low Voltage 1.5 \")

Input High Voltage 35 \"

Line 16 Output Pin 14

Low Output Current 6 13 mA |VoL=0.4V

High Output Current -10 22 mA |Vou=24V

Framing Pulse Output 3 _

Low Output Current 6 13 mA \\;OL __02‘:\\’/

High Output Current -10 22 mA OH =4
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OPERATIONAL DESCRIPTION

Data encoded on TV line 16 is extracted from the
video input using an analog data slicer. Two levels
are generated on chip to determine the slicing
level. The white level and black level are calculated
from the incoming video signal and the two
external capacitors connected to pins 7 and 9 and
the resistor connected to pin 6. The slicing level is
set to the mean voltage between the white and
black levels of the incoming video signal.

The VPS decoder can process data from either
the internal data slicer or an external data and sync
source.

The VPS data, consisting of 15 eight bit words is
decoded by the Manchester decoder. Word 1 acts
as a "run in" code to synchronise the decoder
whilst word 2, the framing code is checked for
validity and if an error is found the circuit is reset
until the next line 16. A valid framing code causes
pin 3 to go high. Words 5,11,12,13 and 14 are
stored in five eight bit registers until word 14 is
complete, they are then parallel loaded into the
serial output register and made available via the
12C bus. The device will be reset, pulling pin 3, low
if there is a biphase error in any of these words.
The parallel load to the output register is arranged
such that the words are written to the 12C bus in
the order 11,12,13,14, and 5 with the most
significant bit first.

The MV1826 is a slave transmitter on the 12C bus
with address 21 (HEX.). When a start condition is
recognised, the following 8 clock pulses on the SCL
line from the master will clock seven address and
one read bit out of the MV 1826 onto the SDA line
(see Fig 4). If the address is incorrect, the interface
is reset until the next start condition. On receipt of
a correct address, the SDA pin is pulled low during
the ninth clock pulse as an acknowledge to the
master receiver. Clock pulses 10 to 17 read word 11
through the SDA pin, and during clock pulse 18.
the MV1826 interface monitors this pin for an
acknowledge from the master that the data has
been received. If the SDA pin is pulled low,
(acknowledge) by the master during the 18th clock
pulse, the following eight clock pulses will read the
next 8 bits on the SDA line (word 12). This process
will be repeated until all 40 bits have been read,
when further requests for data will result in the
data FF (HEX.) being sent until a no-acknowledge
followed by a stop condition is received. Data
transmission can be halted at the end of any word
by the master sending a no-aknowledge followed
by a stop condition. New data will only be
transferred to the output register of the MV1826
when the 12C interface is reset by a stop condition.

MV1826

PIN DESCRIPTION

1. SCL. This pinis the 12C bus clock input.

2. SDA. Thisis the 12C bus data pin.

3. DATA VALID. A high output will be produced
when a valid framing code is received. The output
will return to a'logic low at the end of line 16 or if
a biphase error occurs in any valid words.

4. 0SCl. Theinput of the crystal oscillator.

5. 0SCO. The output of the crystal oscillator
circuit. A 20MHz crystal is connected to the
oscillator input (pin 4).

6. RTC Time constant resistor. A 10K resistor is
required to Vpp

7. BLC. Black level capacitor. A 10nF capacitor
connected to ground is required.

8. Vsg. supply ground.

9. WLC. White level capacitor. A 10nF capacitor
connected to ground is required.

10. Video Input. The video input is connected to
this pin, coupled via a 10nF capacitor.

11,12. Sync I/0 and Data I/0. The two outputs
from the internal data slicer are fed via two tri-
state buffers to the inputs of the line 16 decoder.
These two pins can be used to inject an external
data and sync pulse train into the line 16 decoder
or to use the output of the internal data-slicer
depending on the state of EXT.

13. EXT. When this pin is left open or tied low the
line 16 decoder uses the data and sync pulse trains
from the internal data slicer. When high it permits
external data and sync signals to be fed directly
into the line 16 decoder.A 150K resistor is internally
connected to ground.

14. Line 16 output. This pin outputs a high 5ps
after the start of the VPS data line (line 16) and
goes low at the start of line 17.

15. Reset. General chip reset occurs when this pin
is taken low. A 150K resistor is internally connected
to Vpp.

16. Vpp. The positive supply is connected here.

~——— ADDRESS —>
B READ

(oo ]o]o]o]of |

Fig.4 12C bus address format
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MV1826

VALUES DEPEND
N
12C BUS LOADING
£

1T
A

/ ]+5v

CONTROL
MICROPROCESSOR

wLC 10K
VIDEO 10— 9 8 BLC
__.“.____,__{: 10 7 10n
SYNC IO RTC
————4—-’—-& 1" [ }_——-
DATA /O E 2 MV g ] -
EXT 1826 1 20MHz
—[ 13 4 ]"_—"‘_
DATA VALID
LINE 16 ~<——————1 1 s [F— 5-30p ,;;;209
RESET [, SDA
== " 2 U -
10n)
SCL
+SV 16 /\ 1 }
1pF

r

Fig.5 Typical application

thO;STA |€—

SDA

: te—s |<— t—f _
scL
....... feei = tiow le— tuigH l-—
STOP START
thp;pDAT <—  tupar —>| |
All values refer to VIH and VIL levels
Parameter Symbol |Min| Max | Units
SCL Clock frequency fscL 0 | 100 | kHz
Time the bus must be free before a new
transission can start tgur 4.7 ps
Hold time start condition.After this period
the first clock pulse is generated thp;s7a | 4.0 ps
LOW period of clock tow |47 Hs
High period of clock thien | 4.0 s
Set up time DATA tsu;pat | 250 ns
Rise time of SDA and SCL signals tr 1 Hs
Fall time of both SDA and SCL signals 1 300| ns
Set up time before SCL clock at STOP condition | tsy.s10 | 4.7 ps
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S! PLESSEY

Semiconductors

The SL1488 is a high input impedance video
amplifier featuring 6dB of AGC range and dc
restoration of the output signal. Two points
on the video waveform, (generally the frame
sync tips and the black level) can be accurately
clamped to adjustable dc levels applied to two
device pins, hence controlling the amplitude
and dc level of the output video. External
gating inputs control the timing of the
clamping action. The clamped and amplitude
controlled output is available on two isolated
pins whilst a third output of similar amplitude
but clamped to an internal 4V reference is

S ]
VIDEO BUFFER AMPLIFIER WITH AGC AND BLACK LEVEL CLAMP
vee 14\~ 18] vioeon
BLACK LEVEL CLAMP GATE []2 17[] INPUT CLAMP FILTER
1c O3 16[] v REF (INT)
PIN 7 VIDEO BLANKING []4 15[1 1.c
BLACK LEVEL REFERENCE [|5 SL1488 14[] QuTPUT CLAMP FILTER
VBIAS (INT) []6 13(] AGCFILTER
BLANKED VIDEO [}7 12]] AGCREF (SYNC TIPS)
GND []8 1] AGCGATE
VIDEOOUT1 []9 10[] vibEo ouT 2
1 C =INTERNALY CONNECTED DP18

also provided. A blanking input can be used

DO NOT USE

to switch off the video from this output, the
output voltage being held at the 4V clamping
level when the video is off.

FEATURES

B 6dB AGC range (minimum)

B D.C level restoration

B 3 video outputs

@ Blanked video output available

B High impedance AC coupled input

B wide video bandwidth 8MHz at 1dB down
B 30pf drive capability

B Excellent linearity

Fig 1 Pin Connections - top view

ABSOLUTE MAXIMUM RATINGS

15V
-55°Cto +125°C
0°Cto +70°C

M supply voltage VCC
B storage temperature
M Operating temperature

APPLICATIONS

B Professional video systems
B RGB level control
B video ADC driver

INPUT CLAMP OUTPUT CLAMP  BLACK LEVEL
FILTER FILTER REFERENCE
Q
BLACK LEVEL - 17 TM 5
CLAMP GATE
2 internal
reference OUTPUT |
INPUT r‘_ CLAMP
CLAMP
A
ST;G\E;E x1 —O VIDEO OUT 2
VIDEO 10
IN t
b ‘ l\
x1 -O VIDEOOUT 1
ov O—> l/ 9
8 ° /
AGC
1 AGC
vee O—>= - * DET '?2 REFERENCE
1
Vv BIAS O—> 7 l 4 13 t——O AGC GATE
1"
BLANKED VIDEO BLANKING
VIDEO OUT AGCFILTER

Fig 2 5L 1488 Block Diagram
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SL1488

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb =0°Cto +70°C, Vcc = 10.8Vto 13.2V

Characteristic Pin - Value Units Conditions
Min Typ Max
Supply current Icc 1 56 75 mA
Video amplifier
Output impedance 9,10 8 Q
Input impedance 18 50 88 Kohm | measured at DC
AGCrange 18,9,10 6 8.9 dB
Gain 18,8,10 1.1 1.4 dB V18 =710mVp-p V12=2.75V
Gain 18,9,10 28 32 dB V18 =350mVp-p Vi2=2.25V
Bandwidth 18,9,10 8 MHz | 0.5dB point
Integral linearity 18,9,10 1 %
Differential gain 18,9,10 1 % } 1V p-p video
Differential phase 18,9,10 0.5 Degree
Reference Inputs
Black level reference input
range 5 25 4.5 Y
AGC reference input range 12 1.6 4 \Y
Reference input current 5,12 10 pA
Blanked Video
Output gain with reference
topin 10 7 1.1 1.2 1.3 V7NV10
Output bandwidth 7 8 MHz | 0.5dB point
Clamp level 7 4 Vv Internally generated ref.
Black level clamp
Gate input high 2 25 5.5 \
Gate input low 2 0.5 \
High level sink current 2 100 A V2=25V
Low level source current 2 10 pA V2=0.5V
AGC gate input
High level 1 25 55 \Y
Low level 1 0.5 \"
High level sink current 11 100 BA V11=2.5V
Low level source current 11 10 pA V11=0.5V
Blanking Input
High level 4 4.0 5.5 \ Blank video to grey
Low level 4 1.5 \" Pass video
High level sink current 4 20 pA V4=4.0V
Low level source current 4 5 pA V4=1.5V

NOTES (Refer to fig 4 opposite)

1. The output clamp will attempt to adjust the video level at pin 10 during the
black level gate period to the level set at the black level reference (pin 5).

2.  The AGC will attempt to adjust the amplitude of the output at pin 10 such that
the video level during the AGC gate period is equal to that set on the AGC

reference (pin 12).
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SL1488

—O0 +12V
4psS 47
> |-
—-U———-—U—U-—- +5V '_*"l 1 18| O VIDEO IN
o — oV ‘_
] j
BLACK LEVEL CLAMP GATE IN ] 0.A7p_r_
a7 I 47n 4K 7
DATA BLANK IN O— '—-—'l
SL1488 }___"____<°-"7“ !
set black |eve,’,_.’—ﬁ£7 22nF ISet /IXGC reference
n
10T “[ I—“—-——q / eve
BLANKED VIDEO OUT O {1 '} »| [ak7

A - L AGC GATE (sync)

= | I 0

m 1! SU=<1U Ut

VIDEO OUT 10¢ ) 10,—1 20w —ov
e K| b 1 | ke
==10n ——3
) -0 0V
VIDEOOUT 20

Fig 3 Typical application for PAL video

VIDEO SIGNAL

BLACK LEVEL CLAMPED TO BLACK L EVEL
REFERENCE VOLTAGE (PIN §)

BLACK LEVEL CLAMP
GATE = =

FRAME
SYNC PULSE

2 SR I IR

SYNC LEVEL CLAMPED 10 AGC
REFERENCE VOL TAGE (PIN 12)

AGC GATE ] ~140p5 [

L

Fig 4 Typical black level clamp and AGC gate waveforms (see note page 2)
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Semiconductors

SP4908

2.5GHz + 8 PRESCALER
The SP4908 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources \w
for the emitter follower outputs. vee [ 8 fInc
iNPUT [ 2 7 [JoutPuT
_ SP4908 —
INPUT {3 6 [JOUTPUT
FEATURES Ne [Ja s [JanD
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 250mW
B 5V Single Supply Operation
B High Input Sensitivity
B Very Wide operating Frequency Range
B Full ESD Protection V7 = = | RN = = V')
INPUT T |2 7= ouTPUT
INPUT €1 |3 612 OUTPUT
ABSOLUTE MAXIMUM RATINGS NC |4 S GND
Supply voltage Vco 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C

Fig 1 Pin Connections - top view

SUPPLY
Q1
VRer(2Y) VeC= ~[‘
350,
N
|
400 400 ': r—(; OUTPUT
+8
g OUTPUT
2
INPUT
3

INPUT O

2mA
3mA
3mA

L

GND

Fig 2 SP4908 Block Diagram



SP4908

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Supply Voltage Vge = +4.75V to +5.25V Tamb=-40°Cto +85°C

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 1 44 mA Vee = 5V
Input sensitivity 23 RMS sinewave.
500MH2z to 1800MH2z 50 mV measured in 50 ohm system.
2500MHz 100 mV see figs.3&4
Input impedance (series equivalvent) 2.3 50 Q
2 pF
Output voltage with fin = 500MHz 6,7 0.8 1 Vp-p Vce =5V
Output voltage with fin = 2500MHz 6,7 0.7 Vp-p Vcec =5V Load as fig.4
|
7 77 !
/////////////////// 7 ’
150 OPERATING /
Vin ( MV RMS WINDOW
INTO 50 OHMS) /
100

A

50

1000 2000 3000
FREQUENCY (MHz)

Fig.3 Typical input sensitivity

w
SAMPLING  —¢—
__ScorE
<
{ ! 8 ] 10n
Bk spagos 1 " g
----------- c " H1s s —I >
_"l E 10n K l
SIGNAL A > a70 T 3p
GENERATOR in 0] 470
i i
50Q 77777

Fig.4 Test circuit
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SP4982

2.5GHz + 8192 PRESCALER

The SP4982 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a cmos
compataible output stage.
P P 9 i 1 [INC
INPUT 7 fJoutPuT
— SP4982
INPUT []3 6 [JOUTPUT v
FEATURES Voo [1a 5 [JouTPUT GND
B High Speed Operation 2.5GHz
B Silicon Technology for low Phase Noise DP8
B Very Low Power Dissipation 250mW
@ 5V Single Supply Operation
B High Input Sensitivity
B Very Wide operating Frequency Range
B Ful ESD Protection == T = =10
INPUTCTH |2 73 OUTPUT
INPUT |3 6T OUTPUT V.
ABSOLUTE MAXIMUM RATINGS cc
==l 5T QUTPUT GND
Supply voltage Vco 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
OUTPUT
SUPPLY Vee
4
2v —i-’ Vee
400 400
+8192
OUTPUT
INPUT
— 3
INPUT ©O
3mA
S :
OUTPUT
GND GND

Fig 2 SP4982 Block Diagram
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SP4982

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Supply Voltage Voc = +4.75Vto +5.25V Tamb=-40°Cto +85°C

Value
Characteristic Pin. Units Conditions

Min. Typ Max.

Supply current 4 44 mA Ve = 5V
Input sensitivity 23 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50 ohm system.
2500MHz 100 mV see figs.3&4
Input impedance (series equivalvent) 23 50 Q
2 pF
Output voltage
High Vie0.5 \ Vec =5V Load as fig.4
Low 0.5 \ Frequency =2.5GHz
|
7 777
/////W/ 7
150 OPERATING
Vi ( MV RMS WINDOW
INTO 50 OHMS)
100
50 /

1000 2000 3000
FREQUENCY (MHz)

Fig.3 Typical input sensitivity

——
I A\ 8
_'E E OUTPUT
n 2 spags2 ' H v
"""""" T e
SIGNAL il 5
GENERATOR Ton)0.tu| 8p
° s ul
50Q 7777

Fig.4 Test circurt

350



SP4982

351






Plessey
Semiconductors

Locations






Main offices

HEADQUARTERS
NORTH AMERICA

Plessey Semiconductors Ltd., Cheney Manor, Swindon, Wiltshire SN2 2QW,
United Kingdom. Tel: 0793 36251 Tx: 449637 Fax: 0793 36251 Ext. 2198.
Plessey Semiconductors, Sequoia Research Park, 1500 Green Hills Road,
Scotts Valley, California 95066, United States of America. Tel: (408) 438 2900
ITT Telex: 4940840 Fax: (408) 438 5576.

International marketing centres

BENELUX
FRANCE

ITALY

UNITED KINGDOM
(SOUTH)

UNITED KINGDOM
(NORTH)

WEST GERMANY,
AUSTRIA and
SWITZERLAND
SOUTH EAST ASIA

Plessey Semiconductors, Avenue de Tervuren 149, Box 2. Brussels 1150, Belgium.

Tel: 02 733 9730 Tx: 22100 Fax: 02 736 3547.

Plessey Semiconductors, Avenue des Andes, B.P. No. 142, 91944 - Les Ulis Cedex.

Tel: (6) 446-23-45 Telex: 602858F Fax: (6) 446-06-07.

Plessey SpA, Viale Certosa, 49, 20149 Milan. Tel: (2) 390044 /5 Tx: 331347 Fax: 2316904.
Plessey Semiconductors Ltd., Unit 1, Crompton Road, Groundwell Industrial Estate,
Swindon, Wilts. SN2 5AY. Tel: (0793) 726666 Tx: 444410 Fax: (0793) 726666 Ext250.
Plessey Semiconductors Ltd., Fields New Road, Chadderton, Oldham OL9 8NP.

United Kingdom. Tel: 061-624 0515 Tx: 668038. Fax: 061 626 4946.

Plessey GmbH, Ungererstrasse 129,D-8000 Munchen 40, West Germany. Tel: (089) 3609 06 0
Telex: 523980 Fax: (089) 3609 06 55.

Plessey Company plc., Room 2204-7 Harbour Centre, 25 Harbour Road, Wanchai, Hong Kong.
Tel: 58332111 Tx: 74754 Fax: 58339090.

World-wide agents

AUSTRALIA and
NEW ZEALAND
EASTERN EUROPE

GREECE
INDIA

JAPAN

HONG KONG
KOREA

MALAYSIA

SCANDINAVIA
Denmark

Finland
Norway

Sweden
SINGAPORE

SOUTH AFRICA
SPAIN

TAIWAN
TURKEY

Plessey Semiconductors Australia Pty Ltd., P.O.Box 2, Vilawood. New South Wales 2163.
Tel: Sydney 72 0133 Tx: AA20384 Direct Fax: (02) 7260669.

Plessey Semiconductors Ltd., Unit 1, Crompton Road, Groundwell Industrial Estate,
Swindon, Wilts. UK. SN2 BAY. Tel: (0793) 726666 Tx: 444410 Fax: (0793) 726666.
Mammeas, Representations & Exportations, P.0.Box 181, Piraeus. Tel: 4172597 Tx: 21 3835 LHGR
Semiconductors Ltd., 71 Mittal Chambers, Nariman Point, Bombay 400 021. Tel: 2874518
Tx: 11 2781 ADOR IN.

Semiconductors Ltd., Unity Buidings, J.C. Road. Bangalore 560-001. Tel 52072 & 578739.
Semiconductors Ltd., 513, Ashoka Estate, 24. Barakhamba Road, New Delhi — 110001.
Tel: 44879 Tx: 31 3369.

Khandelwal Herrmann Electronics Limited, B-207, Neelam Centre, Worl, Bombay-400 025.
Tel: 4947476.

Cornes & Company Ltd., Maruzen Building, 2 Chome Nihonbachi. Chuo-Ku, C.P.O.Box 158,
Tokyo 100-91. Tel: 010 81 3 272 5771 Tx: 24874 Fax: 271-1479.

Cornes & Company Ltd., 1-Chome Nishihonmachi, Nishi-Ku. Osaka 550. Tel 532 1012

Tx: 525-4496 Fax: 541-8850.

Microtek Inc., Itoh Bldg., 7-9-17 Nishishinjuku, Shinjuku-ku, Tokyo 160. Tel: 03-371-1811

Tx: J27466 Fax: 03-369-5623.

YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre, 66-82 Chaiwan Kok Street,
Tsuen Wan, N.T., Hong Kong. Tel: 0-444241-6 Tx: 36590 Fax: 499-3065.

Young O Ind Co. Ltd., Yeoevido, P.O.Box 149, Seoul. Tel: 782 1707 Tx: K25701.

Fax: 784 6786.

KML. Corporation, 3rd Floor, Banpo Hall Building, 604-1 Banpo Dong, Kangnam-Ku, P.O.Box 19,
Seoul. Tel: (02) 533-9281/2 Tx: KMLCORP K25981 Fax: (02) 533 1986.

Plessey Malaysia, 1602 Pernas International Bldg, Jalan Sultan Ismail. Kuala Lumpur 50250.
Tel: (03) 2611477 Tix: 30918 PLESCOMA Direct Fax: (03) 2613385.

Scansupply, Nannasgade 18, DK-2200 Copenhagen N. Tel: 45 1 83 50 90 Tx: 19037

Fax: 451 83 25 40.

Oy Ferrado AB, P.O.Box 54, SF-00381 Helsinki 38. Tel 90 55 00 02 Tx; 122214

Fax: 055 1117.

Skandinavisk Elektronikk A/S, Ostre Aker Vei 99. Oslo 5. Tel 02 64 11 50 Tx: 71963

Fax: 02 643443.

Swedesupply AB, PO Box 1028, 171 21 Solna. Tel: 08/735 81 30 Tx: 13435 Fax: 08/839033

Plessey S.E. Asia Pte Ltd., 400 Orchard Road, No. 21-07 Orchard Towers, Singapore 0923.

Tel: 7325000 Tx: RS22013 Direct Fax: 7329036.

Plessey South Africa Ltd., 1 Jansen Road, Jet Park. Boksburg. Tel: (011) 8266793,

Tx: 4-31421 SA Fax: (011) 8266704 after hours.

JR Trading, Apartado de Correos 8432, Madrid 8 Tel: 248 12 18/248 38 82 Tx: 42701.

Fax: 241 4460.

Artistex International Inc., B2, 11th Floor, 126, Nanking East Road. Section 4. Taipei, Taiwan,
Republic of China. Tel: 2 7526330 Tx: 27113 Fax: 2 721 5446.

The Plessey Company pic., Koroglu Caddesi 5/4, Gaziosmanpasa, Ankara.

Tel: 010 90 41 367352 Fax: 46526. 355



World-wide distributors

AUSTRALIA
AUSTRIA

BELGIUM
FRANCE

ITALY

NETHERLANDS

SOUTH AFRICA
SWITZERLAND

TAIWAN
UNITED KINGDOM

Plessey Semiconductors Australia Pty Ltd., P.O.Box 2, Villawood, New South Wales 2163.
Tel: Sydney (02) 720133 Tx: AA20384 Direct Fax: (02) 7260669.
DAHMS Elektronik Ges. mbH, Wiener Str. 287, A-8051 Graz. Tel: 0316/64030 Tx: 31099.
Fax: 0316/6403029.
Othmar Lackner, Landstrasser Hauptstr. 37, A-1030 Wien. Tel: 0222 75 26 18-0 Tx: 111198
Fax: 0222/7526185.
Master Chips, 4 St Lazarus Laan. 1030 Brussels. Tel: 02 219 58 62 Tx: 62500.
Fax: 02 217 92 01.
Mateleco:
lle de France, 66, Avenue Augustin Dumont, 92240 Malakoff. Tel: (1) 46 57 70 55 Tx: 203436F.
Rhone-Alpes, 2 Rue Emile Zola, 38130 Echirolles. Tel: 76 40 38 33 Tx: 980837F.
ICC:
Bordeaux, Rue de la Source, 33170 Gradignan. Tel: 56 31 17 17 Tx: 541539F.
Fax: 61 48 11 25.

Clermont-Ferrand, 2 bis, Avenue Fonmaure, 63400 Chamalieres. Tel: 73 36 71 41 Tx: 990928F.

Marseille, Z.A. Artizanord 11, 13015 Marseille. Tel: 91 03 12 12 Tx: 441313F.

Toulouse, 78 Chemin Lanusse, 31200 Toulouse. Tel: 61 26 14 10 Tx: 520897F.

CGE Composants S.A.:

lle de France, 32 Rue Grange Dame Rose, 92360 Meudon la Foret. Tel: (1) 46 30 24 45

Tx: 632253F Fax: 46 30 0081.

Aquitaine, Avenue Gustave Eiffel, 33605 Pessac Cedex. Tel: 56 36 40 40 Tx. 571224F.

Bretagne, 9 Rue du General Nicolet, 35015 Rennes Cedex. Tel: 99 50 40 40 Tx: 740311F.

Centre/Pays-de-Loire, Allee de la Detente, 86360 Chaseneuil du Poitou. Tel: 49 52 88 88

Tx: 791525F.

Est, 27 Rue Kleber, 68000 Colmar. Tel: 89 41 15 43 Tx: 870569F.

Midi-Pyrenees, 55. Avenue Louis Breguet, 31400 Toulouse. Tel: 61 20 82 38 Tx: 530957F.

Nord, 2 Rue de la Creativite. 59650 Villeneuve d'Ascq. Tel: 20 67 04 04 Tx: 136887F.

Provence/Cote d’Azur, Avenue Donadei, batB. 06700 St. Laurent du Var. Tel: 93 07 77 67

Tx: 461481F.

Rhone-Alpes, 101 Rue Dedieu, 69100 Villeurbanne. Tel: 78 68 32 29 Tx: 305301T-.
ATAC-Diffusion SA, 2 Rue-Lecointre, 7 Ave de I'Europe, 92310 Sevres. Tel: 14 507 11 11
Tx: 203047 Fax: (1) 45341042.

Eurelettronica SpA, Via E Fermi 8, 20090 Assago (Milan). Tel: 02-4880022 Tx: 350037.

Fax: 488 0275.

Eurelettronica, Via Bertoloni 27, Rome. Tel: 875394 Tx: 610358.

Alta S.R.L., Via Matteo Di Giovanni 6, 50143 Florence. Tel: 055717402 Tx: 571246.

Fax: 055/705658.

Adelsi Spa, Via Novara 570, 20153 Milan. Tel: 02 3580641 Tx: 332423 Adelsy |

Fax: 02/3011988. )

ESCO MHaliana Spa., Via Modena 1, 20099 Sest S Giovanni. Tel: 02 24 09 241-251 Tx: 322383.
Fax: 02/2409255.

Fanton S.R.L., Bologna. Milano, Firenze, Roma, Padora, Torino. Tel: (02) 3287312

Fax: 051/732216.

Heynen B.V., Postbus 10, 6590 AA Gennep. Tel: 8851-96111 Tx: 37282 Fax: 08851 96220.
Tekelek Airtronic BV., Postbus 63-2700 AB, Zoetermeer. Tel: 079 31010 Tx: 33332.

Fax: 079 417504.

Plessey South Africa Ltd., 1 Jansen Road, Jet Park, Boksburg. Tel: (011) 8266793

Tx: 4-31421 SA Fax: (011) 8266704 after hours.

Aumann & Co. AG, Forrlibuckstrasse 150, CH-8037 Zurich. Tel: 01/443300 Tx: 822966.

Fax: 01/44 5023.

Elbatex AG., Hardstr. 72. 5430 Wettingen. Tel: 056 27 51 11 Tx: 58068 Fax: 056/271924.
Artistex International Inc., B2. 11th Floor, 126, Nanking East Road, Section 4, Taipai, Taiwan,
Republic of China. Tel: (02) 7526330 Tx: 27113 ARTISTEX Fax: (8862) 721 5446.

Celdis Ltd.,37-39 Loverock Road. Reading. Berks RG3 1ED. Tel: 0734 585171 Tx: 848370
Fax: 0734 509933.

Farnell Electronic Components Ltd., Canal Road, Leeds LS12 2TU. Tel: 0532 636311 Tx: 55147
Fax: 0532 633404.

Gothic Crellon Ltd., 3 The Business Centre, Molly Millars Lane, Wokingham, Berkshire RG11 2EY.
Tel: 0734 788878/787848 Tx: 847571 Fax: 0734 776095.

Gothic Crellon Ltd., P.O.Box 301. Trafalgar House, 28 Paradise Circus, Queensway.
Birmingham B1 2BL. Tel: 021 6436365 Tx: 338731.

RR Electronics Ltd., St. Martins Way, Cambridge Road, Bedford MK42 OLF.

Tel: 0234 47188/270777 Tx: 826251 Fax: 0234 210674.

Semiconductor Specialists (UK) Ltd., Carroll House, 159 High Street, Yiewsley.

West Drayton. Middlesex UB7 7XB. Tel: 0895 445522 Tx: 21958 Fax: 0895 422044.



UK EXPORT
(to countries other
than those listed)

WEST GERMANY

STC Electronic Services, Edinburgh Way, Harlow, Essex CM20 2DF.Tel:0279 626777 Tx: 818801.
Fax: 0279 441687.

Unitel Ltd., Unitel House, Fishers Green Road, Stevenage. Herts. Tel: 0438 312393 Tx: 825637.
Fax: 0438 318711.

Extram (U.K.) Ltd., 1A Albert St. Slough, Berks. SL1 2BH. Tel: 0753 824311

Tx: 848441 EXTRAM G Fax: 0753 820250.

Altron GmbH & Co. KG, Gaussstr. 10, 3160 Lehrte. Tel: 051 32 5 30 24 Tx: 922383

Fax: 05132/57776.

API Elektronik Vertriebs GmbH, Augustinerring 27. D-8062 Markt Indersdorf. Tel: 08136/7092
Tx: 5270505 Fax: 08136/7398.

AS Eiectronic Vertriebs-GmbH, Elisabethenstrasse 35, 6380 Bad Homburg.

Tel: 06172/2 90 28-29 Tx: 410868.

Astronic GmbH, Winzererstrasse 47D, 8000 Munchen 40. Tel: 089/309031 Tx: 5216187

Fax: 089 300 6001.

Micronetics GmbH, Weil der Stadter Str. 45, 7253 Renningen 1. Tel: 07159/6019 Tx: 724708.
Fax: 07159/5119. ;

Weisbauer Elektronik GmbH, Heiliger Weg 1, 4600 Dortmund 1. Tel: 0231 57 95 47

Tx: 822538 Fax: 0231/577514.

North American representatives

NATIONAL SALES

EASTERN REGION

NEW ENGLAND
REGION

WESTERN REGION

SOUTHEAST REGION

NORTH CENTRAL
REGION

FLORIDA & DIXIE
REGION

SOUTHWEST REGION
DISTRIBUTION SALES
CANADA

Sequoia Research Park, 1500 Green Hills Road, Scdtts Valley, California 95066.
United States of America. Tel: (408) 438 2900 ITT Telex: 4940840 Fax: (408) 438 5576.

1767-42 Veterans Memorial Hwy., Central Islip, NY 11722, Tel: (516) 582-8070 Tix: 705922
Fax: 516-582-8344. )

132 Central St., 216 Foxboro, MA 02035. Tel: (617) 543-3855 Tix: 316805 Fax: 617-543-2994.

4633 Old Ironsides Dr. 250, Santa Clara, CA 95054. Tel: (408) 986-8911 Tix: 62217370
Fax: 408-970-0263. ‘

9330 LBJ Freeway, Ste. 665, Dallas, TX 75243. Tel: (214) 690-4930 Tix: 510-600-3635
Fax: 214-680-9753.

1919 South Highland 120C, Lombard, IL 60148. Tel: (312) 953-1484 TIx: 705186
Fax: 312-953-0633.

541 S.Orlando Ave,, Suite 310, Maitland, FL 32751. Tel: (305) 539-0080 Fax: 304-539-0055.

9 Parker, Irvine, CA 92718. Tel: (714) 472-2530 TIx: 989096 Fax: 714-458-7084.
9 Parker, Irvine, CA 92718. Tel: (714) 472-0303 Tix: (910) 595-1930 Fax: (714) 770-0627.
207 Place Frontenac, Quebec, HOR-4Z7. Tel: (514) G97-0095/96 Fax: 514-697-0681.

North American sales offices

ALABAMA
ARIZONA
CALIFORNIA

COLORADO
CONNECTICUT
FLORIDA

GEORGIA
IDAHO

DHR Marketing, Inc., 904 Bob Wallace Avenue, Suite 222, Huntsville, AL 35801.

Tel: (205) 533-5165 Fax: (205) 533-1312.

Reptronix/Chaparral, 4625 South Lakeshore Dr., Tempe, AZ 85282-7127.

Tel: (602) 345-4580 Fax: (602) 839-3841.

Cerco, 5230 Carrol Canyon Rd. 214, San Diego, CA 92121. Tel: (619) 450-1754

Fax: 619-450-3681.

Pinnacle Sales Corp., 275 Saratoga Ave,, Suite 200, Santa Clara, CA 95050.

Tel: (408) 249-7400 Fax: 408-249-5129.

Select Electronics, 2109 Brookfield Drive, Thousand Oaks, CA91362.

Straube Associates, 2551 Casey Avenue, Mountain View, CA 94043. Tel: (415) 969-6060
Fax: (415) 964-6526.

Select Electronics, 14730 Beach Blvd-Bldg F, Suite 106, La Mirada, CA 90638.

Tel: (714) 739-8891 Twx: 910-596-2818 Fax: 714-739-1604.

MRC, 2579 W. Main St. Littleton, CO 80120. Tel: (303) 794-4684 Fax: (303) 794-4644.
NRG Ltd., 63 Duka Avenue, Fairfield, CT 06430. Tel: (203) 384-1112 Fax: (203) 335-2127.
Lawrence Assoclates, 1131 South U.S.19 Paim Barbor, FL 34684. Tel: (813) 787-2773
Fax: (813) 787-2654.

Lawrence Assoclates, 380 Lowndes Square, Casselberry, FL 32707. Tel: (305) 339-3855
Fax: (305) 767-0973.

Lawrence Assoclates, 5021 N. Dixie Highway, Boca Raton, FL 33431. Tel: (305) 368-7373
Fax: 305-394-5442.

DHR Marketing, Inc., 3100 Breckenridge Blvd. Suite 145, Duluth, GA 30136.

Tel: (404) 564-0529 Fax: (404) 564-1127.

Crown Electronic Sales, Inc., 601 W. Hays, Suite 20, Boise, Idaho 83702.

Tel: (208) 344-9588 Fax: (208) 344-9550.
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INDIANA

ILLINOIS
IOWA

KANSAS
MARYLAND

MASSACHUSETTS
MICHIGAN

MINNESOTA
MISSOURI

NEBRASKA
NEW JERSEY

NEW MEXICO
NEW YORK

NORTH CAROLINA
SOUTH CAROLINA
OHIO

OREGON

TENNESSEE
TEXAS

WASHINGTON

WISCONSIN
CANADA EASTERN

CANADA WESTERN
358

Corrao Marsh, Inc., 6211 Stoney Creek Drive, Fort Wayne, IN 46825. Tel: (219) 482-2725
Fax: 219-484-7491.

Corrao Marsh, Inc., 3117 West U.S. 40, Greenfield, IN 46140. Tel: (317) 462-4446.
Fax: (317) 462-6568.

Micro Sales, Inc., 54 West Seegars Road, Arlington Heights, IL 60006. Tel: (312) 956-1000
Twx: 510-600-0756 Fax: 312-956-0189.

Lorenz Sales, 5270 N. Park Place N.E., Cedar Rapids, |A 52402. Tel: (319) 377-4666
Fax: 319-377-2273.

Lorenz Sales, Inc., 8115 West 63rd Si., Suite 1, Merriam, KS66202. Tel: (913) 384-6556.
Walker-Houck, 10706 Reisters Town Rd., Suite D, Owings Mills, MA 21117.

Tel: (301) 356-9500 Fax: 301-356-9503.

Stone Components, 2 Pierce Street, Framingham, MA 01701. Tel: (617) 875-3266
Twx: 310-374-6662 Fax: 617-875-0537.

R.P. Urban & Associates, 2335 Burton Street SE, P.O. Box 7386, Grand Rapids, MI49510.
Tel: (616) 245-0511 Fax: (616) 245-4083.

R.P. Urban & Associates, 24634 Five Mile Road, Detroit, MI48239. Tel: (313) 535-2355
Fax: (313) 7109.

Electro Mark Inc., Valley Oaks Business Cntr. 7167 Shady Oak Rd.. Eden Prairie,

MN 55344. Tel: (612) 944-5850 Fax: (612) 944-5855.

Lorenz Sales, Inc., Del Crest Plaza Bldg. Suite 208, 8420 Delmar Blvd., University City,
MO 63124. Tel: (314) 997-4558 Fax: 319-337-2273.

Lorenz Sales, 2801 Garfield Street, Lincoln, NE 68502. Tel: (402) 475-4660.

Metz Benham Associates, Inc., (MBA), Terrace Level, Suite Il, 1982 Greentree Road,
Cherry Hill, NJ 08003. Tel: (609) 424-0404 Fax: (609) 751-2160.

Metro Logic, 280 Midland Ave., Bldg N-1, Saddle Brook, NJ 07662. Tel: (201) 797-8844
Fax: 201-797-8418.

Reptronix/Chaparral, 237 C Eubank Bivd., N.E,, Albuquerque, NM 871 23.

Tel: (505) 292-1718 Fax: (505) 299-1611.

Micro-Tech, 1350 Buffalo Road. Rochester, NY 14624. Tel: (716) 328-3000

Fax: (716) 328-3003.

Micro-Tech, 401 South Main Street, North Syracuse, NY 13212, Tel: (31 5) 458-5254
Fax: (315) 458-5919.

Micro-Tech, 10 Guyton Street, Kingston, NY 12401. Tel: (914) 338-7588.

DHR Marketing, Inc., 4016 Barrett Drive, Suite 201 (27609) P.O. Box 19703, Raleigh,
NC 27609. Tel: (919) 781-1961

DHR Marketing, Inc., 37 Villa Road, Suite 409, Greenville, SC 29615. Tel: (803) 271-8712
Fax: (803) 271-8712.

Scott Electronics, Inc., 3131 S. Dixie Dr., Suite 200, Dayton, OH 45439.

Tel: (513) 294-0539 Fax: (513) 294-4769.

Scott Electronics, Inc., 360 Alpha Park, Cleveland, OH 44143. Tel: (216) 473-5050
Fax: (216) 473 5055.

Scott Electronics, Inc., 6515 East Livingston Avenue, Reynoldsburg, OH 43068

Tel: (614) 1281 Fax: (614) 863-1485.

Scott Electronics, Inc., 10901 Reed Hartman Hwy., Suite 301, Cincinnati, OH 45242.
Tel: (513) 791-2513 Fax: (513) 791-8059.

Core Il, P.O. Box 5459, Beaverton, OR 96006-0459.

Shipping Address only: 21785 SW. TV. Hwy, Unit Q, Beaverton, OR 97006.

Tel: (503) 641-0877 Fax: (503) 591-8383.

Crown Electronic Sales, Inc., 17020 SW. Upper Boones Ferry Rd., Suite 202, Portland,
OR 97223. Tel: (503) 620-8320 Fax: 503-639-4023.

DHR Marketing, Inc., 417 Welchwood, Suite 102, Nashville, TN 37211 Tel: (615) 331 -2745.
Oeler & Menelaides, Inc., 8340 Meadow Rd., Suite 24, Dallas, TX 75231.

Tel: (214) 361-8876 Fax: (214) 692-0235.

Oeler & Menelaides, Inc., 12777 Jones Rd., Suite 175-18, Houston, TX 77070.

Tel: (713) 894-5021.

Oeler & Menelaldes, Inc., 8705 Shoal Creek Rd., Suite 218. Austin, TX 78758.

Tel: (512) 453-0275 Fax: (512) 453-0088.

Core I, 2535 152nd N.E. Suite A, Redmond, WA 98052. Tel: (206) 746-1799 (Home).
Crown Electronic Sales, Inc., 14400 Bel-Red Rd., 108. Bellevue, WA 98007.

Tel: (206) 643-8100 Fax: 206-747-6861.

Micro Sales, Inc., N8 W12920 Leon Road, Suite 115, Menomonee Falls, Wi 53051.

Tel: (414) 251-0151.

Gidden-Morton Assoc.Inc.,7050 Bramalea Road. Suite 27A. Mississauga. Ontario

L5S 1T1. Tel: (416) 671-8111 Fax: (416) 671-2422.

Gidden-Morton Assoc.Inc.,3860 Cote-Vertu, Suite 221, St. Larent, Quebec H4R 1N4.
Tel: (514) 335-9572 Fax: 514-335-9573.

Gidden-Morton Assoc.Inc.,301 Moodie Drive, Suite 101, Nepean. Ontario K2H 9C4.
Tel: (613) 726-0844 Fax: 613-726-0953.

Dynasty Components, Inc., 12618 55A Avenue. Surrey. British Columbia V3W 1C3.
Tel: (604) 597-0068 Fax: (604) 597-0043.



American design centres

ARIZONA
CALIFORNIA

CANADA

COLORADO
FLORIDA

ILLINOIS

MARYLAND
MASSACHUSETTS

CaDel, 715 N. Constitution Drive, Dueson, AZ 85748. Tel: (602) 296-8591.

Analog Solutions, 532 Fourth Street, Encinitas, CA 92024. Tel: (619) 944-1657.

Silicon Development Corp., 16162 Beach Boulevard, Suite 304, Huntington Beach,

CA 92647. Tel: (714) 847-1992.

Ontario Centre for Microelectronics, 1150 Morrison Drive, Suite 400, Ottawa, K2H 9B8.
Tel: (613) 596-6690.

Alberta Microelectronics Center, Suite 200, 1620-29 St. N.W.. Calgary, Alberta T2N 4L7.
Tel: (403) 289-2043.

Analog Solutions, 5484 White Place, Boulder, CO 80303. Tel: (303) 442-5083.

Silicon Beach Enterprises, Inc., 700 U.S. Highway One, Suite C, North Paim Beach,

FL 33408. Tel (305) 844-7805.

Frederikssen & Shu Laboratories, Inc., 531 West Golf Road, Arlington Heights, IL 60005.
Tel: (312) 956-0710.

MicroCom Design, Inc., 9696 Deere Co. Road, Timonium, MD 21093 .Tel: (301) 561-4811.
Custom Silicon, Inc., 600 Suffolk Road, Lowell, MA 01854. Tel: (617) 454-4600.

North American distributors

ALABAMA

ARIZONA

CALIFORNIA

NORTH CAROLINA

COLORADO

CONNECTICUT

Pioneer/Technologies, 4825 University Square, Huntsville, AL 35805. Tel: (205) 837-9300
Twx: 810-726-2197.

Hammond, 4411 B Evangel Circle. Huntsville, AL 35816. Tel: (205) 830-4764.

Fax: (205) 830-4287.

Insight Electronics, 1525 W. University Dr., Suite 105, Tempe, AZ 85282. Tel: (602) 829-1800
Twx: 510-601-1618 Fax: (602) 967-2658.

Wyle-Phoenix, 17855 No. Black Canyon Hwy., Phoenix. AZ 85023. Tel: (602) 866-2888
Fax: 602-866-6937.

Cypress Electronics (Corp.), 2175 Martin Ave., Santa Clara. CA 95050. Tel: (408) 980 2500
Fax: (408) 986-9584.

Cypress Electronics, 6230 Descanso Ave. Buena Park, CA 90620. Tel: (714) 521-5230
TIx: 5215716 Fax: (714) 521-5716.

Insight Electronics (Corp.), 6885 Flanders Dr., Unit G, San Diego, CA 92121.

Tel: (619) 587-0471 Twx: 183035 Fax: (619) 587-1380.

Insight Electronics, 28035 Dorothy Dr., Suite 220, Agoura CA 91301. Tel: (818) 707-2100
Fax: (818) 707-0321.

Insight Electronics, 3505 Cadillac Ave., Unit E-1, Costa Mesa CA 92626. Tel: (714) 556-6890
Twx: 62354990 Fax: (714) 556-6897.

Pacesetter Electronics, 5417 E. La Palma Avenue, Anaheim, CA 92807. Tel: (714) 779-5855.
Wyle-Santa Clara, 3000 Bowers Av., Santa Clara, CA 95051. Tel: (408) 727-2500

Twx: 910-338-0296 Fax: 408-727-5896.

Wyle-Sacramento, 11151 Sun Center Drive, Rancho Cordova, CA 95670.

Tel: (916) 638-5282 Fax: 916-638-1491.

Wyle-Irvine, 17872 Cowan Ave, Irvine, CA. Tel: (714) 863-9953 Twx: 3719599

Fax: (714) 863-0473.

Wyle-L.A./San Femando, 26677 West Agoura Rd., Calabasas, CA 91302.

Tel: (818) 880-9000 Twx: 3103720232 Fax: 818-880-5510.

Wyle-San Diego, 9525 Chesapeake Dr., San Diego, CA 92123. Tel: (619) 565-9171

Fax: 619-565-0512.

Hammond, 2923 Pacific Ave., Greensboro, NC 27406. Tel: (919) 275-6391 TIx: 62894645
Fax: (919) 275-6391.

Pioneer/Technologies, 9801A South Pine Bivd., Charlotte, NC 28210. Tel: (704) 527-8188
Twx: 810-621-0366.

Cypress Electronics, 12441 West 49th Ave., Wheatridge, CO 80033. Tel: (303) 431-2622
Fax: (303) 431-7191.

Wyle-Denver, 451 East 124th St, Thornton, CO 80241. Tel: (303) 457-9953

Twx: 9109360770 Fax: 303-457-4831.

Jaco Electronics, 384 Pratt Street, Meriden, CT 06450. Tel: (203) 235-1422.
Pioneer/Standard, 112 Main Street, Norwalk, CT 06851. Tel: (203) 853-1515

Twx: 710 468 3373.

FLORIDAAIl American, 16251 NW 54th Avenue, Miami, FL33014. Tel: (305) 621-3282.

Hammond (Corp.), 6600 N.W. 21st Ave., Ft. Lauderdale, FL 33309. Tel: (305) 973-7103
Twx: (510) 956-9401.

Hammond, 1230 West Central Blvd, Orlando, FL 32802. Tel: (305) 849-6060

Twx: 810-850-4121 Fax: (305) 648-8584.

Pioneer/Technologies, 674 South Military Trail, Deerfield Beach, FL 33442,

Tel: (305) 428-8877 Twx: 510-955-9653.

Pioneer/Technologies, 337 South Northlake Blvd., Suite 1000, Altamonte Springs. FL 32701.
Tel: (305) 834-9090 Twx: 810-853-0284.
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GEORGIA

INDIANA

ILLINOIS

KANSAS
MASSACHUSETTS

MARYLAND

MICHIGAN

MINNEAPOLIS

NEW JERSEY

NEW YORK

OHIO

OREGON

PENNSYLVANIA

TEXAS

UTAH
WASHINGTON

Hammond, 5860 Oakbrook Pkwy, Suite 160, Norcross, GA 30093. Tel: (404) 449-1996
Fax: (404) 242-9834.

Pioneer/Technologies, 3100 F Northwoods P!, Norcross, GA 30071. Tel: (404) 448-1711
Twx: 810-766-4515.

Pioneer/Standard, 6408 Castleplace Dr., Indianapolis, IN 46250. Tel: (317) 849-7300
Twx: 810-260-1794.

Advent Electronics, Rosamont, IL 60018. Tel: (312) 297-6200 Twx: 910 233 2477.
Pioneer/Standard, 2171 Executive Drive, Addison, ILL 60101. Tel: (312) 495-9680.
Pioneer, 10551 Lackman Rd. Lenexa, KS 66215. Tel: (913) 492-0500 Twx: 510-601-6411.
Emtel Electronics, 375 Vanderbilt Ave., Norwood, MA 02062. Tel: (617) 769-9500

Fax: (617) 769-8329.

Jaco Electronics, 222 Andover Street, Wilmington, MA 01877. Tel: (617) 273-1860.
Pioneer/Standard, 44 Hartwell Avenue, Lexington, MA 02173. Tel: (617) 861-9200

Twx: 710-326-6617.

Textrel Semi (Die only), 56 Middlesex Turnpike, Burlington, MA 01303. Tel: (617) 270-9246.
Jaco Electronics, Rivers Center, 10270 Old Columbia Road, Columbia, MD 21046

Tel: (301) 995-6620.

Pioneer/Tech. Group. Inc., 9100 Gaither Rd., Gaithersburg, MD 20877. Tel: (301) 921-0660
Twx: 710-828-0545 Fax: (301) 921-4255.

Pioneer/Standard, 13485 Stamford, Livonia, M! 48150. Tel: (313) 525-1800

Twx: 810-242-3271.

Pioneer, 4505 Broadmoore Ave., SE. Grand Rapids, Ml 49508. Tel: (616) 698-1800

Twx: 510-600-8456.

Cypress Electronics, 7650 Executive Drive, Eden Prairie, MN 55334. Tel: (612) 934-21 04
Fax: (612) 934 2057.

Industrial Components, Inc., Minneapolis, MN 55435. Tel: (612)831-2666 Twx: 910576 31 53.
Pioneer/Standard, 10203 Bren Road East, Minnetonka, MN 55343. Tel: (612) 944-3355
Twx: 910-576-2738.

Jaco Electronics, 555 Preakness Road, Tontoa, NJ 07512. Tel: (201) 942-4000.
Pioneer/Standard, 45 Rte. 46 Pinebrook, NJ 07058. Tel: (201) 575-3510 Twx: 710-734-4382.
General Components, Inc., 245 D Clifton Ave., W. Berlin, NJ 08091. Tel: (609) 768-6767
Twx: 920-333-3057.

Add Electronics, 7 Adler Drive, E. Syracuse, NY 13057. Tel: (315) 437-1835.

Jaco Electronics, Hauppauge, NY 11787. Tel: (516) 273-5500 Twx: 510-227-6232

Fax: (516) 273-5799.

Mast, 95 Oser Ave., Hauppauge. NJ 11788. Tel: (516) 273-4422 Twx: 4974384,
Pioneer/Standard, 68 Corporate Drive. Binghamton, NY 13904. Tel: (607) 722-9300
Twx: 510-252-0893.

Pioneer/Standard, 60 Crossways Park West, Woodbury, NY 11797. Tel: (516) 921-8700
Twx: 510-221-2184 Fax: (516) 921-2143.

Pioneer/Standard, 840 Fairport Park. Fairport Park, NY 14450. Tel: (716) 381-7070

Twx: 510-253-7001.

Pioneer/Standard, 4800 East 131st St. Cleveland, OH 44105. Tel: (216) 587-3600

Twx: 810-421-0011 Fax: (216) 587-3906.

Pioneer, 4433 Interpoint Bl.. Dayton, OH 45424. Tel: (513) 236-9900 Twx: 810 459 1622.
Cypress Electronics, 15075 SW. Coll Parkway. Suite D, Beaverton, OR 97006.

Tel: (503) 641-2233 Fax: (503) 643-1237.

Wyle-Portland, 5250 N.E. Elam Young Pkwy.. Suite 600, Portland, OR 97123.

Tel: (503) 640-6000 Fax: 503-640-5846. ‘

Advacom Electronics, 5620 West Road, McKean, PA 16426. Tel: (814) 476-7774.
Pioneer/Technologies, 261 Gibraltar Rd., Horsham, PA 19044. Tel: (215) 674-4000

Twx: 510-665-6778. '

Pioneer/Standard, 259 Kappa Drive, Pittsburg, PA 15238. Tel: (412) 782-2300

Twx: 710-795-3122.

Pioneer/Standard, 9901 Burnet Road. Austin, TX 78758. Tel: (512) 835-4000

Twx: 910-874-1323.

Pioneer/Standard, 13710 Omega Road, Dallas, TX 75244. Tel: (214) 386-7300

Twx: 910-860-5563 Fax: (214) 490-6419.

Pioneer/Standard, 5853 Point West Drive, Houston, TX 77056. Tel: (713) 988-5555

Twx: 910-881-1606 Fax: (713) 988-1732. :

Wyle-Dallas, 1810 North Greenville Ave., Richardson, TX 75083. Tel: (214) 235-9953
Fax: 214-644-5064.

Wyle-Houston, 11001 So. Hilcrest. Suite 100, Houston, TX 77099. Tel: (713) 879-9953
Fax: 713-879-6540.

Wyle-Austin, 2120 F West Braker Lane, Austin, TX 78758. Tel: (512) 834-9957

Fax: 512-834-0981.

Wyle-Salt Lake City, 1325 West 2200 South, Suite E, West Valley, Utah 84119,

Tel: (801) 974-9953 Fax: 801-972-2524.

Cypress Electronics, 22125 17th Ave. SE. Suite 114, Bothell. WA 98021. Tel: (206) 483-1144
Fax: (206) 485-1512.



Wyle-Seattle, 15385 N.E. 90th Street. Redmond. WA 98052. Tel: (206) 881-1150
Twx: 3103724260 Fax: (206) 881-1567.

CANADA EASTERN Carsten Electronics, 3791 Victoria Park Avenue, Scarborough, Ontario, M1K3K6.
Tel: (416) 495-7705.
Semad, 243 Place Frontenac. Pointe Claire, P.Q. N9R 4Z7. Tel: (514) 694-0860 Twx: 05821861
Fax: (514) 694-0965.
Semad, 1827 Woodward Dr., Suite 303, Ottawa, Ontario K2C OR3. Tel: (613) 727-8325
Twx: 0533943 Fax: (613) 727 9489.

CANADA WESTERN Semad, 75 Glendeer Dr.. SE., Suite 210, Calgary, Alberta T2H 2S8. Tel: (403) 252-5664
Twx: 03824775.
Semad, 3700 Gilmore, Suite 210, Burnaby, BC V5G 4M1. Tel: (604) 438-2515 Twx: 04356625.
Semad, 85 Spy Court, Markham. Ontario, L3R 4Z4. Tel: (416) 475-3922 Twx: 06966600.
Fax: (416) 475 4158.

Primary semi-custom design centres

AUSTRALIA Plessey Semiconductors Australia Pty Ltd., P.O.Box 2, Villawood, New South Wales 2163.
Tel: Sydney 72 0133 Tx: AA20384 Direct Fax: (02) 72606609.
BENELUX Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150, Belgium.
Tel: 02 733 9730 Tx: 22100 Fax: 02 736 3547.
FRANCE Plessey Semiconductors, Avenue des Andes, B.P. No. 142, 91944 - |es Ulis Cedex.
Tel: (6) 446-23-45 Telex: 602858F Fax: (6) 446-06-07.
ITALY Plessey SpA, Viale Certosa. 49, 20149 Milan. Tel: (2) 390044 /5 Tx: 331347 Fax: 2316904.
WEST GERMANY  Plessey GmbH, Ungererstrasse 129.D-8000 Munchen 40, West Germany. Tel: (089) 3609 06 0
Telex: 523980 Fax: (089) 3609 06 55.
TAIWAN  Artistex International Inc., B2, 11th Floor, 126, Nanking East Road. Section 4, Taipei, Taiwan.
Republic of China. Tel: 2 7526330 Tx: 27113 Fax: 2 721 5446.
UNITED KINGDOM Plessey Semiconductors Ltd., Cheney Manor, Swindon, Wiltshire SN2 2QW.
United Kingdom Tel: 0793 36251 Tx: 449637 Fax: 0793 36251 Ext 2198.
Plessey Semiconductors Ltd., Fields New Road, Chadderton, Oldham OL9 8NP,
United Kingdom. Tel: 061-624 0515 Tx: 668038. Fax: 061 626 4946.
UNITED STATES Plessey Semiconductors, Sequoia Research Park, 1500 Green Hills Road,
OF AMERICA  Scotts Valley, California 95066, United States of America. Tel: (408) 438 2900
ITT Telex: 4940840 Fax: (408) 438 5576

Our world-wide distribution network is continually being updated;
please check with your iocai Piessey Sales office for latest information.

361






©  The Plessey Com pany plc 1988
Allrights reserved
Publication No. P.5.2020 October 1988

This publication is issued to provide outline information onl

Company in writing) is not to be reproduced or to form
representation relating to the prod

y and (unless specifically agreed by the

part of any order or contract or to be regarded as a

ucts or services concerned. Any applications of products shown in this publication

are for illustration purposes only and do not give or imply any licences or rights to use the information for any

purposes whatsoever. It is the responsibility of any person who wishes to use the application information to obtain

any necessary licence for such use. We reserve the right to alter without notice the specification, design, price or
conditiens of supply of any product or service. PLESSEY and the Plessey symbol are registered trademarks of

The Plessey Company plc.






	04875015.tif
	04875018.tif
	04875019.tif
	04875020.tif
	04875021.tif
	04875022.tif
	04875023.tif
	04875024.tif
	04875025.tif
	04875026.tif
	04875027.tif
	04875028.tif
	04875029.tif
	04875030.tif
	04875031.tif
	04875032.tif
	04875033.tif
	04875034.tif
	04875035.tif
	04875036.tif
	04875037.tif
	04875038.tif
	04875039.tif
	04875040.tif
	04875041.tif
	04875042.tif
	04875043.tif
	04875044.tif
	04875045.tif
	04875046.tif
	04875047.tif
	04875048.tif
	04875049.tif
	04875050.tif
	04875051.tif
	04875052.tif
	04875053.tif
	04875054.tif
	04875055.tif
	04875056.tif
	04875057.tif
	04875058.tif
	04875059.tif
	04875060.tif
	04875061.tif
	04875062.tif
	04875063.tif
	04875064.tif
	04875065.tif
	04875066.tif
	04875067.tif
	04875068.tif
	04875069.tif
	04875070.tif
	04875071.tif
	04875072.tif
	04875073.tif
	04875074.tif
	04875075.tif
	04875076.tif
	04875077.tif
	04875078.tif
	04875079.tif
	04875080.tif
	04875081.tif
	04875082.tif
	04875083.tif
	04875084.tif
	04875085.tif
	04875086.tif
	04875087.tif
	04875088.tif
	04875089.tif
	04875090.tif
	04875091.tif
	04875092.tif
	04875093.tif
	04875094.tif
	04875095.tif
	04875096.tif
	04875097.tif
	04875098.tif
	04875099.tif
	04875100.tif
	04875101.tif
	04875102.tif
	04875103.tif
	04875104.tif
	04875105.tif
	04875106.tif
	04875107.tif
	04875108.tif
	04875109.tif
	04875110.tif
	04875111.tif
	04875112.tif
	04875113.tif
	04875114.tif
	04875115.tif
	04875116.tif
	04875117.tif
	04875118.tif
	04875119.tif
	04875120.tif
	04875121.tif
	04875122.tif
	04875123.tif
	04875124.tif
	04875125.tif
	04875126.tif
	04875127.tif
	04875128.tif
	04875129.tif
	04875130.tif
	04875131.tif
	04875132.tif
	04875133.tif
	04875134.tif
	04875135.tif
	04875136.tif
	04875137.tif
	04875138.tif
	04875139.tif
	04875140.tif
	04875141.tif
	04875142.tif
	04875143.tif
	04875144.tif
	04875145.tif
	04875146.tif
	04875147.tif
	04875148.tif
	04875149.tif
	04875150.tif
	04875151.tif
	04875152.tif
	04875153.tif
	04875154.tif
	04875155.tif
	04875156.tif
	04875157.tif
	04875158.tif
	04875159.tif
	04875160.tif
	04875161.tif
	04875162.tif
	04875163.tif
	04875164.tif
	04875165.tif
	04875166.tif
	04875167.tif
	04875168.tif
	04875169.tif
	04875170.tif
	04875171.tif
	04875172.tif
	04875173.tif
	04875174.tif
	04875175.tif
	04875176.tif
	04875177.tif
	04875178.tif
	04875179.tif
	04875180.tif
	04875181.tif
	04875182.tif
	04875183.tif
	04875184.tif
	04875185.tif
	04875186.tif
	04875187.tif
	04875188.tif
	04875189.tif
	04875190.tif
	04875191.tif
	04875192.tif
	04875193.tif
	04875194.tif
	04875195.tif
	04875196.tif
	04875197.tif
	04875198.tif
	04875199.tif
	04875200.tif
	04875201.tif
	04875202.tif
	04875203.tif
	04875204.tif
	04875205.tif
	04875206.tif
	04875207.tif
	04875208.tif
	04875209.tif
	04875210.tif
	04875211.tif
	04875212.tif
	04875213.tif
	04875214.tif
	04875215.tif
	04875216.tif
	04875217.tif
	04875218.tif
	04875219.tif
	04875220.tif
	04875221.tif
	04875222.tif
	04875223.tif
	04875224.tif
	04875225.tif
	04875226.tif
	04875227.tif
	04875228.tif
	04875229.tif
	04875230.tif
	04875231.tif
	04875232.tif
	04875233.tif
	04875234.tif
	04875235.tif
	04875236.tif
	04875237.tif
	04875238.tif
	04875239.tif
	04875240.tif
	04875241.tif
	04875242.tif
	04875243.tif
	04875244.tif
	04875245.tif
	04875246.tif
	04875247.tif
	04875248.tif
	04875249.tif
	04875250.tif
	04875251.tif
	04875252.tif
	04875253.tif
	04875254.tif
	04875255.tif
	04875256.tif
	04875257.tif
	04875258.tif
	04875259.tif
	04875260.tif
	04875261.tif
	04875262.tif
	04875263.tif
	04875264.tif
	04875265.tif
	04875266.tif
	04875267.tif
	04875268.tif
	04875269.tif
	04875270.tif
	04875271.tif
	04875272.tif
	04875273.tif
	04875274.tif
	04875275.tif
	04875276.tif
	04875277.tif
	04875278.tif
	04875279.tif
	04875280.tif
	04875281.tif
	04875282.tif
	04875283.tif
	04875284.tif
	04875285.tif
	04875286.tif
	04875287.tif
	04875288.tif
	04875289.tif
	04875290.tif
	04875291.tif
	04875292.tif
	04875293.tif
	04875294.tif
	04875295.tif
	04875296.tif
	04875297.tif
	04875298.tif
	04875299.tif
	04875300.tif
	04875301.tif
	04875302.tif
	04875303.tif
	04875304.tif
	04875305.tif
	04875306.tif
	04875307.tif
	04875308.tif
	04875309.tif
	04875310.tif
	04875311.tif
	04875312.tif
	04875313.tif
	04875314.tif
	04875315.tif
	04875316.tif
	04875317.tif
	04875318.tif
	04875319.tif
	04875320.tif
	04875321.tif
	04875322.tif
	04875323.tif
	04875324.tif
	04875325.tif
	04875326.tif
	04875327.tif
	04875328.tif
	04875329.tif
	04875330.tif
	04875331.tif
	04875332.tif
	04875333.tif
	04875334.tif
	04875335.tif
	04875336.tif
	04875337.tif
	04875338.tif
	04875339.tif
	04875340.tif
	04875341.tif
	04875342.tif
	04875343.tif
	04875344.tif
	04875345.tif
	04875346.tif
	04875347.tif
	04875348.tif
	04875349.tif
	04875350.tif
	04875351.tif
	04875352.tif
	04875353.tif
	04875354.tif
	04875355.tif
	04875356.tif
	04875357.tif
	04875358.tif
	04875359.tif
	04875360.tif
	04875361.tif
	04875362.tif
	04875363.tif
	04875364.tif
	04875365.tif
	04875366.tif
	04875367.tif
	04875368.tif
	04875369.tif
	04875370.tif
	04875371.tif
	04875372.tif
	04875373.tif
	04875374.tif
	04875375.tif
	04875376.tif
	04875377.tif
	04875378.tif
	04875379.tif
	04875380.tif
	04875381.tif
	04875384.tif

