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Product index

TYPE NO.
CT2200

ML237B
ML238B
ML239B
ML920
ML922
ML923
MLO24

ML926
ML927
ML928
ML929
MR9710
MR9735
MS1002
MS1003
MS1005
PIC1650A
PIC1650-532
PIC1650-533
PI1C1650-536
PIC1655A
PIC1655XT
SL471

SL486
SL490B
SL1430

SL1431
SL1432
SL1451
SL1452
SL1454
SL1455
SL9100
SP4541
SP4632
SP4633
SP4634
SP4636
SP4642
SP4652
SP4653
SP4660

DESCRIPTION

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

Negative 6-channel touch switch, with sound mute, for Neon indicators
Positive 8-channel touch switch, with sound mute, for LED/Neon indicators
Negative 8-channel touch switch, with sound mute, for Neon indicators
Receiver: 20 programmes, 3 D/A, 6 other controls

Receiver: 10 programmes, 3 D/A, 3 other controls

Receiver: 16 channel selection codes with single analog O/P

Receiver: 5 digital O/Ps programmed by six control lines

Three selectable output modes

Receiver: 4-bit binary, 16 code momentary O/P

Receiver: As ML926 but operates from second set of 16 codes
Receiver: 4-bit binary 16 code latched O/P

Receiver: As ML928 but operates from second set of 16 codes

Data acquisition

Video generator, 625 lines, interlaced/non-interlaced

851-bit CCD analog line store

910-bit CCD analog line store

1024-bit CCD analog line store

8-bit microcomputer

Alpha-numeric keyboard interface and system controller

As PIC1650-532 but Viewdata only

Autodialler and terminal identifier

8-bit microcomputer

8-bit microcomputer

BCD to 1 of 10 decoder/varicap driver

Infra-red preamplifier

32 code PPM transmitter, infra-red, ultrasonic or radio

Ultra linear preamplifier, 22dB gain 100MHz, differential O/P optimised
for driving surface acoustic wave filters

Similar to SL1430 ut with internally derived NPN tuner AGC signal O/P
As SL1431 but for PNP tuners

Wideband PLL FM detector for satellite TV

1GHz wideband FM detector for satellite TV

Wideband linear FM detector for satellite TV

Wideband FM demodulator with threshold extension

Teletext data slicer and clock regenerator

1GHz + 256, TTL O/P

1GHz =+ 64, low current, low radiation, ECL O/Ps

1GHz -+ 64 non-self oscillating, ECL O/Ps ES protected

1GHz - 64, dual I/P, VHF/UHF, I/P

1GHz -+ 64, non-self oscillating, high O/P swing

1GHz -+ 256, low current, low radiation, TTL O/P

1GHz -+ 256, low current, low radiation, ECL O/Ps

1GHz —+ 256, low current, low radiation, ECL O/Ps

1GHz - 256, low current, low radiation, ECL O/Ps, ES protection
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Product index (continued)

TYPE NO.

SP4665
SP4670
SP4675
SP4730
SP4731
SP4740
SP4742
SP4750
SP4751
SP4780
SP4814
SP4816
SP4882
SP5000
SP5011
SP5012
SP5050
SP5051
SP5052
SP5060

DESCRIPTION

1GHz + 64/256, low current, low radiation

1GHz -+ 380/400 dual modulus, single ECL O/P, latched I/P
950MHz -~ 128/136, + 64/68 dual modulus prescaler

1.3GHz - 64, low current, low radiation, ECL O/Ps ES protection
1.3GHz ~ 64 low current, high O/P swing, ECL O/Ps

1.83GHz —+ 256, low current, low radiation

1.3GHz + 256, low current, low radiation, TTL O/P

1.3GHz + 256, low current, low radiation, ECL O/Ps

1.3GHz -~ 256, low current, high O/P swing, ECL O/Ps
1.3GHz -+ 4096/8192 dual modulus, low current, low radiation
2GHz -+ 128 prescaler

2GHz -+ 512 prescaler

2GHz - 8192 prescaler

Single-chip frequency synthesiser for TV tuning

8-channel PLL up/down converter for USA

8-channel PLL up/down converter for UK/Europe

1.8GHz single-chip frequency synthesiser

2GHz single-chip frequency synthesiser

2.3GHz single-chip frequency synthesiser

2.0GHz fixed modulus frequency synthesiser
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Selection guide

TYPE NO. DESCRIPTION

Satellite FM detectors

SL1451 Wideband PLL FM detector for Satellite TV

SL1452 Wideband linear FM detector for Satellite TV

SL1454 Wideband linear FM detector for Satellite TV

SL1455 Wideband FM demodulator with threshold extension
Tuning prescalers

SP4541 1GHz + 256

SP4632 1GHz =+ 64 prescaler with low current and low radiation
SP4633 1GHz - 64 non self-oscillating prescaler

SP4634 1GHz -+ 64 dual input prescaler

SP4636 1GHz =+ 64 non self-oscillating prescaler with high output swing
SP4642 1GHz -+ 256 prescaler with low current and low radiation
SP4652 1GHz -+ 256 prescaler with low current and low radiation
SP4653 1GHz -+ 256 prescaler with low current and low radiation
SP4660 1GHz -+ 256 prescaler with low current and low radiation
SP4665 1GHz —+ 64/256 prescaler with low current and low radiation
SP4670 1GHz -+ 380/400 dual modulus prescaler

SP4675 950MHz -+ 128/136, ~+ 64/68 dual modulus prescaler
SP4730 1.3GHz -+ 64 prescaler with low current and low radiation
SP4731 1.3GHz -+ 64 high output swing low current prescaler
SP4740 1.3GHz -+ 256 prescaler with low current and low radiation
SP4742 1.3GHz + 256 prescaler with iow current and iow radiation
SP4750 1.3GHz -+ 256 prescaler with low current and low radiation
SP4751 1.3GHz -+ 256 high output swing low current prescaler
SP4780 1.3GHz -+ 4096 and -+ 8192 prescaler

SP4814 2GHz -+ 128 prescaler

SP4816 2GHz -+ 512 prescaler

SP4882 2GHz + 8192 prescaler

Tuning systems

SP5000 Single chip frequency synthesiser for TV tuning

SP5011 8-channel PLL up/down converter for USA

SP5012 8-channel PLL up/down converter for UK/Europe

SP5050 1.8GHz single chip frequency synthesiser

SP5051 2GHz single chip frequency synthesiser

SP5052 2.3Ghz single chip frequency synthesiser

SP5060 2.0GHz fixed modulus frequency synthesiser
Television IF

SL1430 TV IF preamplifier for driving SAW filters

SL1431 TV IF preamplifier as SL1430 with NPN tuner AGC generator
SL1432 As SL1431 but for PNP tuners

Video signal processing

MS1002 851-bit CCD analog line store

MS1003 910-bit CCD analog line store

MS1005 1024-bit CCD analog line store
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Selection guide (continued)

TYPE NO.

DESCRIPTION

Remote control

SL471
SL486
SL490B
ML920
ML922
ML923
ML924

ML926
ML927
ML928
ML929

Display
CT2200

BCD to 1 of 10 decoder/varicap driver

Infra-red preamplifier

32 code PPM transmitter, infra-red, ultrasonic or radio
Receiver: 20 programmes, 3 D/A, 6 other controls

Receiver: 10 programmes, 3 D/A, 3 other controls

Receiver: 16 channel selection codes with single analog O/P
Receiver: 5 digital O/Ps programmed by six control lines
Three selectable output modes

Receiver: 4-bit binary, 16 code momentary O/P

Receiver: As ML296 but operates from second set of 16 codes
Receiver: 4-bit binary 16 code latched O/P

Receiver: As ML928 but operates from second set of 16 codes

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

Touch selection

ML237B
ML238B
ML239B

Teletext
MR9710
MR9735
PIC1650A
PIC1650-532
PIC1650-533
PIC1650-536
PIC1655A
PIC1655XT
SL9100

Negative 6-channel touch switch, with sound mute, for Neon indicators
Positive 8-channel touch switch, with sound mute, for LED/Neon indicators
Negative 8-channel touch switch, with sound mute, for Neon indicators

Data acquisition

Video generator, 625 lines, interlaced/non-interlaced
8-bit microcomputer

Alpha-numeric keyboard interface and system controller
As PIC1650-532 but Viewdata only

Autodialler and terminal identifier

8-bit microcomputer

8-bit microcomputer

Teletext data slicer and clock regenerator
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The quality concept

In common with most semiconductor manufacturers, Plessey Semiconductors perform
incoming piece parts check, in-line inspections and final electrical tests. However, quality
cannot be inspected into a product; it is only by careful design and evaluation of materials,
parts and processes - followed by strict control and ongoing assessment to ensure that
design requirements are still being met - that quality products will be produced.

In line with this philosophy, all designs conform to standard layout rules (evolved with
performance and reliability in mind), all processes are thoroughly evaluated before
introduction and all new piece part designs and suppliers are investigated before
authorisation for production use.

The same basic system of evaluation, appraisals and checks is used on all products up to
and including device packing for shipment. It is only at this stage that extra operations are
performed for certain customers in terms of lot qualification or release procedure.

By working to common procedures for materials and processes for all types of customers
advantages accrue to all users - the high reliability user gains the advantage of scale hence
improving the confidence factor in the quality achieved whilst the large scale user gains the
benefits associated with basic high reliability design concepts.

Plessey Semiconductors have the following factory approvals. BS9300 and BS9400 (BSI
Approval No. 1053/M).

DEF-STAN 05-21 (Reg. No. 23H POD).

In addition a number of U.S., European and British customers manufacturing electronics

for space have approved our facilities.



Screening to BS9400

PRODUCTION BATCH

I

electrical tests

electrical tests

electrical tests

CATEGORY S2 CATEGORY S3 CATEGORY S4 FULL ASSESSMENT
SCREENING LEVEL SCREENING LEVEL SCREENING LEVEL LEVEL
B C D
l |
(1) Internal visual (1) Internal visual
examination examination
(2) High temper- (2) High temper-
ature storage ature storage
(3) Rapid change (3) Rapid change
of temperature of temperature
- air - air
(5) Acceleration (5) Acceleration
(6) Leak test (6) Leak test
(7) Electrical tests (7) Electrical tests
(8) Burn-in screen (8) Burn-in screen
(11) Final (11) Final (11) Final (11) Final

electrical tests

10

L

10% maximum de-
fectives allowed
between electrical
tests (7) and (11).

10% maximum de-
fectives allowed
between electrical
tests (7) and (11).

Inspection

lot formed

Sample test to group A,B,C and D as appropriate

DESPATCH




Plessey Hi-Rel screening

The following Screening Procedures are available from Plessey Semiconductors.

CLASS CLASS *STANDARD
S B PRODUCTS
PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL
1 |
STABILIZATION STABILIZATION
BAKE BAKE
TEMPERATURE TEMPERATURE
CYCLING CYCLING
I I
CENTRIFUGE CENTRIFUGE
| 1
VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION
I I I
HERMETICITY
HERMETICITY HERMETICITY (SAMPLE)
1
P.LN.D.
1
SERIALIZATION
1
RADIOGRAPHIC
1
INTERIM INTERIM
ELECTRICAL TEST | | ELECTRICAL TEST
1 1
BURN-IN BURN-IN
1 L
FINAL FINAL FINAL
ELECTRICAL TEST | | ELECTRICAL TEST | | ELECTRICAL TEST
{ ]

QUALIFICATION
OR CONFORMANCE

TESTING AS REQUIRED

* Plessey Semiconductors reserve the right to change the Screening Procedure for

Standard Products.

1"



Semi-custom design

Plessey Semiconductors’ advanced work in the Semi-Custom field enables us to offer our
customers the opportunity to develop their own high performance circuits using our
CLASSIC software. Among the many advantages are:

® CLASSIC is cost effective and user friendly e Prototypes in 6 weeks ® Close coordination
with customer throughout design and production process ® State-of-the-art high
performance produces ® Up to 10044 gates available

Test Patterns
And
Fault Coverage
Using CLASSIC

Simulate
Using
CLASSIC

Data
Capture

Circuit
Definition

Plessey
Gate Array
Design
Process

Ask for ...

Manufacture
Prototypes
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Microgate-C (Si-Gate CMOS)

CLA 3000 SERIES CLA 5000 SERIES

®  Double layer metallisation ®  Double layer metallisation

® 4 micron channel length ® 2 micron channel length

®  Product family: ® Product family:
CLA31XX 840 Gates CLA51XX 640 Gates
CLA33XX 1440 Gates CLA52XX 1232 Gates
CLA35XX 2400 Gates CLA53XX 2016 Gates
CLA37XX 4200 Gates CLA54XX 3060 Gates

CLA55XX 4408 Gat

® 1.6ns typ. prop delay CLABBXX 5984 Gates

®  20MHz system clock rate CLA58XX 8856 Gates

° 40MHz toggle rate CLA59XX 10044 Gates

®  Fully auto-routed 1.2ns typ. prop delay

40MHz system clock rate
100MHz toggle rate
Fully auto-routed

Plessey Megacell ™

Now there’s a VLS| design system available that's perfect for solving your Application
Specific Integrated Circuit (ASIC) problems. It's PLESSEY MEGACELL - a complete set of
advanced computer-aided engineering and design tools coupled with an advanced CMOS
process for implementing VLSI integrated circuits in the system design environment.

PLESSEY MEGACELL redefines semicustom integrated circuit design. It allows system
engineers to design complex circuits with a high level of confidence of first time success in
silicon - thanks to one of the best simulation facilities available in the world. This greatly
reduces time to market, eliminating the many prototyping iterations that are all too common
now in VLSI design.

PLESSEY MEGACELL is just about as close as you can get to achieving hand-crafted
results short of full custom itself. System engineers can directly create their designs using the
advanced layout and routing tools provided - without the aid of integrated circuit designers.
So none of the system designers’ application expertise is ever lost in transition, while chips of
the smallest size and lowest production cost are regularly achieved.

Supporting the PLESSEY MEGACELL design capability is one of the most advanced
CMOS processes available. It uses a 2-micron geometry capable of providing performance
comparable with advanced Schottky TTL, with clock speeds to 40MHz and toggle rates of
100MHz achievable. And Plessey has established a 200,000 square foot dedicated processing
facility to guarantee the manufacturing capacity required by even the most aggressive
volume considerations.

PLESSEY MEGACELL is truly the gateway to the future - custom VLSI performance, with
confidence of first time success and fast time to market. And it’s going to stay that way - with
Plessey’s commitment to add future capabilities for high-speed ECL processes, 1 micron and
submicron CMOS processes, and advanced analog capabilities.

13



Thermal design

The temperature of any semiconductor device has an important effect upon its long term
reliability. For this reason, it is important to minimise the chip temperature; and in any case,
the maximum junction temperature should not be exceeded.

Electrical power dissipated in any device is a source of heat. How quickly this heat can be
dissipated is directly related to the rise in chip temperature: if the heat can only escape slowly,
then the chip temperature will rise further than if the heat can escape quickly. To use an
electrical analogy: energy from a constant voltage source can be drawn much faster by using
a low resistance load than by using a high resistance load.

The thermal resistance to the flow of heat from the semiconductor junction to the ambient
temperature air surrounding the package is made up of several elements. These are the
thermal resistance of the junction-to-case, case-to-heatsink and heatsink-to-ambient
interfaces. Of course, where no heatsink is used, the case-to-ambient thermal resistance is
used.

These thermal resistances may be represented as

fia = Bic + Och + Oha

wherefja is thermal resistance junction-to-ambient © C/W
Bic is thermal resistance junction-to-case ° C/W
Bchis thermal resistance case-to-heatsink ° C/W
Onais thermal resistance heatsink-to-ambient ° C/W

The temperature of the junction is also dependent upon the amount of power dissipated in
the device — so the greater the power, the greater the temperature.

Just as Ohm’s Law is applied in an electrical circuit, a similar relationship is applicable to
heatsinks.

Ti = Tamb + PD (6ja)

Tj = junction temperature
Tamb = ambient temperature
Pp = dissipated power

From this equation, junction temperature may be calculated, as in the following examples.

Example 1

A device is to be used at an ambient temperature of +50° C. fjafor the DG14 package with a
chip of approximately 1mm sq is 107° C/W. Assuming the datasheet for the device gives Pp =
330mW and Tjmax = 175°C.

Ti=Tamb + PD 8ja
=50 + (0.33 x 107)
= 85.31°C (typ.)

Where operation in a higher ambient temperature is necessary, the maximum junction
temperature can easily be exceeded unless suitable measures are taken:

14



Thermal design (cont'd)

Example 2
A device with Tamo max. = +175°C is to be used at an ambient temperature of +150°C.
Again, §ja = 107°C/W, Pp = 330mW and Tjmax. = +175°C.

Tj =150 + (0.33 x 107)
= +185.3°C (typ.)

This clearly exceeds the maximum permissible junction temperature and therefore some
means of decreasing the junction-to-ambient thermal resistance is required.

As stated earlier, Bja is the sum of the individual thermal resistances; of these, jcis fixed by
the design of device and package and so only the case-to-ambient thermal resistance, fca, can
be reduced.

If ca, and therefore B, is reduced by the use of a suitable heatsink, then the maximum Tamb
can be increased:

Example 3

Assume that an IERC LIC14A2U dissipator and DC0O00080B retainer are used. This device
is rated as providing a 8ja of 55° C/W for the DG14 package. Using this heatsink with the device
operated as in Example 2 would result in a junction temperature given by:

Tj =150 + (0.33 x 55)
=168°C

Nevertheless, it should be noted that these calculations are not necessarily exact. This is
because factors such as 8jc may vary from device type to device type, and the efficacy of the
heatsink may vary according to the air movement in the equipment.

In addition, the assumption has been made that chip temperature and junction temperature
are the same thing. This is not strictly so, as not only can hot spots occur on the chip, but the
thermal conductivity of silicon is a variable with temperature, and thus the 8jc is in fact a
function of chip temperature. Nevertheless, the method outlined above is a practical method
which will give adequate answers for the design of equipment.

It is possible to improve the dissipating capability of the package by the use of heat
dissipating bars under the package, and various proprietary items exist for this purpose.

Under certain circumstances, forced air cooling can become necessary, and although the
simple approach outlined above is useful, more factors must be taken into account.

15



Plessey ICs
for Satellite
Reception

Plessey Semiconductors are one of the world’'s leading suppliers of high frequency
Integrated Circuits. Our long experience in supplying high performance high quality circuits
for military applications together with our experience in supplying high volume products to
the cable TV and broadcast TV manufacturing industry has put us in a strong position to
supply the newly emerging Satellite Reception market.

To enable manufacturers to design and produce Satellite Receiver Equipment in time for
this potentially very large market, Plessey Semiconductors have brought together their
expertise to produce the key ICs required.

Typical Satellite Receiver System

The head end (outdoor) unit mixes the incoming 4 or 12GHz signal down to one of the
frequencies shown in the block diagram. This is achieved by multiplying an oscillator
controlled by Plessey’s SP5060 PLL. After mixing the resultant signal is buffered and sent
down a coax link to the indoor unit.

The signal is amplified at the indoor unit after passing through a wideband filter. This
amplifier may incorporate AGC to provide the optimum signal level for the mixer and
subsequent stages. The required signal is selected from the band by mixing with the output
from a PLL controlled oscillator using Plessey’s SP5051 or SP5052 and converted to a second
IF of between 380MHz - 650MHz.

The high second IF greatly simplifies design problems by placing the image at a point
which obviates the need for tracking filters.

After mixing, the signal passes through another amplifier to make up the losses of the
following SAW filter. The AGC feedback signal is also detected at this point.

After passing through the SAW filter, which must be capable of passing the FM signal
without loss of information, detection is performed by one of the range of Plessey FM
demodulators. These devices can operate at frequencies well above the highest common IF
of 612.75MHz with minimal signal distortion and give excellent threshold performance.

The detected signal will then be decoded and descrambled as required. Here Plessey can
offer its long experience in CCD technlogy and Semi-custom design in Bipolar and CMOS
technology.

Finally the signal will be converted up to a suitable channel for connection to the standard
TV input using an SP5011 or SP5012 to give accurate PLL control of the frequency with a
number of alternative options.

16



4GHz or 12GHz

PLL Head End
SPS060 Unit
)
Mixer
SAW Filter Downleaild 950-1450MHz
(4)§0MHz AGC or 950-1750MHz
612MHz iy
* Mixer *
~oy ~y
pr P
§P2050 VCO
$P5051 ~y 950-2050MHz
$P5052 or
Demod. 950-2230MHz
SL1
SL1454 VHF/UHF
SL1455 Video Mixer to TV
Process
— -\_ — —
PLL
b0z || oo

Indoor Unit

Modulator/UP Converter
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Technical Specification

SL1451 This is a PLL FM wideband detector, designed for satellite receivers employing an IF
of 380 to 700MHz. This device gives threshold extension for improved system performance.

SL1452 This is an FM wideband detector designed to operate in satellite reception systems
employing high IF of between 400-1000MHz. Using a high IF eliminates the need for a
tracking filter for Image rejection and so greatly simplifies system design.

The other advantage is that the deviation is a small percentage of the IF and very good
linearity is achieved.

SL1454 This is an FM wideband detector designed to operate in satellite receivers using an IF
of between 70 and 150MHz.

SL1455 This is an FM wideband detector designed to operate in satellite receivers usingan IF
of 300 to 700MHz. The SL1455 gives threshold extension forimproved system performance.

SL5060 This is a PLL for use in the head end unit. It needs no microprocessor but can
synthesise any frequency in the range 500MHz to 2.0GHz by appropriate choice of reference
frequency. This, together with a frequency doubling mixer, enables C-Band (4GHz) signals to
be block-converted down to a standard first IF of 950MHz to 1450MHz.

SP5050/1/2 These are single chip PLL controllers. The SP5050 offers 50mV sensitivity at
1.8GHz, the SP5051 is a 100mV, 2.0GHz device while the SP5052 is a similar device, specified
to 2.3GHz.

These devices can be used to control the local oscillator of the second mixer stage.

The required channel is selected at the second stage by mixing the signal down to an IF
which will usually be 480MHz for European systems and 510MHz or 612.75MHz for
USA/Canadian systems. The SP5050/1/2 are controlled by a 16 bit word from a 4 or 8 bit
micro which gives 125kHz steps over the range.

Since the oscillator runs higher than the incoming signal, full band systems could require a
PLL to operate up to 2.4GHz.

Plessey offer a +4 SP8712 together with a standard SP5000 PLL to achieve this. Further
prescaler options with high prescaler ratios are in development for this top end of the
frequency requirement.

SP5011/2 Fixed frequency versions of the original SP5000 PLL controller needing no micro-
processor control. These devices give eight options of PLL controlled frequency conversion.
They can be used to convert the baseband signal up to a UHF or VHF channel for connection
to the T¥ or conversion from VHF cable frequencies up to UHF or higher VHF channels.

Amplifiers Plessey produce a range of high frequency amplifiers which is being further
extended to 2GHz for Satellite Reception systems.

18
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S PLESSEY

Semiconductors

CT2200

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

CT2200

5-BIT BINARY TO 13-SEGMENT DECODER/DRIVER

details of current status.

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

1 [ ([ [ [ [
12 n 10 9 8 7 6 5 a4 3 2 1
L]
CT2200 (
13 14 15 16 17 18 19 20 21 22 23 24
1 7 T [T CJ CJ CJ 1T OO CT T
1] E Ug uf OV Ue Ud Uc oV U Ua

BLANKING

(see Fig.6). By driving each segment individually the inter- DP24
ference problems associated with muitiplexed displays are
avoided. Fig.1 Pin connections - top view
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 FEATURES
s0 does not need to be decoded and driven. Segment ; e | ;
identification is shown in Fig 2. B Direct Segment Drive —Non-Multiplexed
The 13 outputs of the output encoder drive the gates of B 5V Supply
large output transistors to give two states: OFF and SINK B Blanking Input
CURRENT; as there can be up to 12 outputs on at once, Leading Zero S
each sinking 20mA, four OV pins are provided to reliably W Leading Zero Suppressed
carry this current. ALL FOUR PINS (3, 7, 18, 22) MUST BE B Minimum Segment Pattern per Character
CONNECTED TOOV. ;
The number of segments required for each character is | 20 r'nA'Drlve per Segment
shown in Fig.3. Il 5-BitBinary Input
/ Ta T
Tt —_— P ———
i // / | T T
/ // / ey VT Y|
Te Te Ue Uc
Td Ud
Fig.2 Segment identification Fig.3 Character representation
9 15
+5V DISPLAY
BLANKING
A(29) 10 D—D—f
B 11
L4 ———o 3
¢ n O—D— DECOOER —__"Z A m— OUTPUT BUFFERS o coTr:Z«LngED
— 0 22
8 6 5 4 2 1 242321 201917 16
E(z')mo—% 2 bcdegabocadetfg
T u
TENS 6 SEGMENTS UNITS 7 SEGMENTS

Fig.4 Block diagram
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CT2200

ELECTRICAL CHARACTERISTICS (see Fig.5)

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

- : Value . .
P
Characteristic in i Typ. T Units Conditions
Operating voltage range 9 4.5 5 5.5 \
Supply current 9 5 mA
Input voltage high 10-14 4 Vv
low 10-14 0.8 \"
Leakage current 10-14 10 HA 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
—I— +5V
&0
A B8 c D E BLANKING l
— +5V

— =Wl
il
am

L
1202x6

[}
P o

N

N

»—

1kx5 1k

ov

Fig.5 Test circuit and application using load resistors (see also Fig.6)

BRIGHTNESS
CONTROL

BC337

A

—ll=

12 11 10 9 8 7 6 5 4 3 2 1

CT2200 C / / / /
13 14 15 16 17 18 19 20 21 22 23 24
gl ARSI
= I

BLANKING

5

i

|\
~
l\
~—

Fig.6 Minimum component application
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CT2200

ABSOLUTE MAXIMUM RATINGS

Supply voltage, Vpp +7V

Input or output voltage +7V

Output current 30mA

Ambient operating temperature -10°Cto+ 65°C
Storage temperature -55°C to +125°C

23
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ML2378

@ PLESSEY -

Semiconductors

ML237B

6-CHANNEL TOUCH CONTROL INTERFAC!:;’“ L

*

: o & @

The ML237B is a six-channel sense circuit designed
specifically for touch tuning in colour and monochrome

television receivers. Using low threshold P-MOS technoiogy, meutcn [ 18[] Voo .
the circuit can be driven directly from two-terminai touch eut ez (i iU G|
plates - replacing conventional mechanical push-buttons for o
channel selection. Neons can be used to indicate the SEnsE imputs | INPUT ch3 [fo tof] outputcz
selected channel, while the latched output of the ML2378 NEON OUTPUTS ) inpuT cHa [a 15[ ouTPUT CH3
drives the varicap tuner via a bias selection network. ML VAHCAP
A stepping facility is included whereby the application of a weorens (s 2378 wef] outeurcha p GREEN
suitable negative-going pulse to the step input causes the wput chs [Je 13[] GUTPUT CH5
selected channel output to advance by one. J— B P —
@ .
FEATURES MUTE WING [fs } S n[] MUTE ouTPUT
Vss [o 10f] Vsv
B 6-Channel Capability DPIR
W Direct Neon Drive . . Fig.1 Pin connections - top view
B  Low Impedance Drive to Varicap
B Uses 33V Varicap Supply
B Remote Control Stepping Facility
B  Sound Muting During Selection
B  Selected Channel 1 on Power-up
B  Channels Are Selected With a Negative (or Earth)

Input

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature -10°C to +65°C
Storage temperature -1°C to +85°C
Supply, Vss-Voo 36V
Varicap voltage Vsv Vss +0.3V
SENSE INPUTS, NEON OUTPUTS
MUTE TIMING
CHE CONTROL
3 4 5
ﬁL'"r%“"r%“ﬁ“%‘“”}"‘%m?““1
h : { ! ; t ! i
1 1 | | | : |
| I | ! | ' i
i ; : ; L b !
cLOCK|7_ sTEP Vss
| : : : : (;T GEN || INPUT v
i | ! ! i <2y ' oo
| | | I i |
1 i T T 1 I lo
L e
I
I S TP SR U N
ls"‘"‘"%?s_'—"%u “"f?a 2 1
CH6 MUTE
QUTPUT
VARICAP OUTPUTS

Fig.2 Functional block diagram
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ML237B

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 MA ViIN = Vss
Output leakage 1 MA Vout =0
Mute switch O/P leakage 10 HA Vout =0
Supply current 5 8 mA
Ron of varicap switch 50 100 Q lour = 10mA
Step pulse width 0.2 ms >.05Tm
Neon switch output current 2 mA
Mute switch Ron 100 200 Q lout = 5mA
Input threshold 0.4 0.5 0.6 Vss
Step input current 10 1000 UA ViN =0
Mute period 400 ms Cym = 0.68 uF
Step pulse level ] Vss —29 \
NOTES
The mute timing can be increased by using a higher value of capacitor (Cy,)
T N MUTE Vss —™
ouch plate selection: ouTPUT Voo Tm 2~ Cm x O.6ms/nF
If the channels are selecting by stepping then the mute output is extended by the clock pulse width Tg
STEP Vss
INPUT
Stepping selection: Voo e T
MUTE Vss
OUTPUT
Voo——
VDD
150V ’
Fg gﬂ]’ﬂ XD2
TOUCH
PLATES
E] ™M VARICAP
H CONTROL
TEET o0
.-O 1 18|
2 17
»—G 3 16 =
O . om &
TR1:BVCBO,BVCEQ™150V 5 14 T
6 w5
NEONS
7 12y
100k
s 1"
10M 9 10
0000 o)
Vs, Vsv ST'!’EP
weur H

6 MUTE OUTPUT
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Fig. 3 Typical applications using neons as channel indicators




ML238B

@ PLESSEY

Semiconductors

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 [ \J 24]] Voo
television receivers. Using low threshold P-MOS technology,
the circuit can be driven directly from two-terminal touch wpur cht []2 23] outeur ch1
plates - replacing conventional mechanical push-buttons for INPUT CH2 []3 22[] OUTPUT CH2
channel selection. Neons or LEDs may be used to indicate
the selected channel, while the latched output of the ML238B et cH3 (s 21[J oureur cis
drives the varicap tuner via a bias selection network. \SENSE | NPUT CHe Os 20[] ouTPUT CHa

A stepping facility is included whereby the application of a INDICATOR ML VARICAP
suitable negative-going pulse to the step input causes the outpurs | WPUT oK [Je 2388 tofJouteuT eHs ) gurpus
selected channel to advance by one. INPUT CHE []7 18] OUTPUT CHB

INPUT CHT |8 17[] output cH7

FEATURES INPUT cHs o 16[] OUTPUT cHg
B 8-Channel Capabilty stee weur [fro e e oureur
B Direct Neon Drive " eowtao: " ta ] ctea weur
B Direct Neon or LED Drive ves (]2 o] v DG24
M | ow Impedance Drive to Varicap
B Uses 33V Varicap Supply Fig.1 Pin connections - top view
B Remote Control Stepping Facility
M Sound Muting During Selection
B Selects 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-Vop 36V
Varicap voltage Vsv Vss +0.3V

SENSE INPUTS, INDICATOR OUTPUTS

MUTE TIMING
cH1 CHs CONTROL

_+z___T_§§___T_+z___ _%,&__7_+3__ T_%l‘ ________ -

1

'Y

1

1

1
-

1

1w

1

|

|
s

r ‘{ T 'If | T 1 |
| | | I
I | ! 1 CLEAR INPUT
: | H 1 : ! | : : | ! ._<:>‘."_ o/c
J v/l | T o o B
vss 124 . L I ! | : : o] i
[ | | <+—{CLOCK]| |10
! :LATCH : : ! : : ; ! | cen — STEP INPUT v
s
o e | I U T S A - N A
H | | | | DD
= i | | i I | I i | Lo
Lode e
SR S S S VSR i SRS i SN S SN WP S G S I S GER, 1
2 2 21 20 19 8 7 6 15
CH1 CcHs MUTE

VARICAP OUTPUTS

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 pA Vour =0
Supply current 6 9 mA

Input current 1 pA Vin = OV
Ron of varicap switch 50 100 Q lour = 10mA
Ron of indicator switch 180 300 Q lout = 10mA
I/P threshold 0.4 0.5 0.6 Vss

Step pulse level 0 Vss —29 V

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 lout = BmA
Tm mute timing 400 ms Cm = 0.68uF
Step I/P current 10 1000 uA Vin = 0
Mute O/P leakage 10 pA Vour =0

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

Touch plate selection:

v
MUTE s
OUTPUT VoD

v.‘l——

—"—I Tm~Cm X 0.6ms/nF

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

Vss

STEP
. INPUT Voo
Stepping selection: =15 —t-Tu
MUTE Vs
OUTPUT Voo
The clear /P should be left open circuit when not in use.
240V AC
10M
v
100k Do
TOUCH
PLATES
VARICAP
- CONTROL
) REARXXZXZXRO
—1 24
& . =
@ 3 2f——o»™r
»-@ 4 21 —
»—@ 5 20 o
s, 6 19 5
6 B 7 18 5
»—@ 8 17 o § R
9 16 —
00K
NEONS 10 5
cm |,
L] " ¥ b2
w[O00000/T e
Vss,vsv
Vbb
o
STEP PULSE CLEAR INPUT  MUTE OUTPUT
hug v It
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Fig. 3 Typical applications using neons as channel indications




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 1.2k Q and 820Q resistors limit the LED current to
10mA, whilst the diode ensures less than 1A 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 TOMQ resistor sets the threshold voltage on the
input pin. When the channel isselected the I1C provides a
current source to the LED.

Vss
™
VoD
1k
TOUCH
PLATES
VARICAP
™ . . . . . ¥ . . Y
-1 24
LEDS
L\N
{'<1‘ K 2 23
N T
\,'Q <t 3 2b—A n
N —
\.‘<.‘ i< 4 2
N s 2 X
\N ™~ —
e 6 19 -
NI
\\I/I la 7 18 —_—
J
hY -
<< 8 17
Yt . w !
B 00k
10 15
:11 14| D2
b= = 0000000 T i
‘ = 1
Vss Vsv
820 v
DD
g
STEP INPUT CLEAR INPUT MUTE OUTPUT

Fig. 4 Low voltage, improved sensitivity using LED indicators

29



ML238B

30



@ PLESSEY

ML239B

Semiconductors

ML239B

8 -CHANNEL TOUCH 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.

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

NO CONNECTION []+
INPUT CHT []2
INPUT CH2 3

INPUT CH3 (4

SENSE INPUTS

nEon ourpuTs | "WPUT ke (s

INPUT CH5 6
INPUT CHE []7
INPUT CH? []8

INPUT CHE [o

—

=

ML
2398

i
il
P
0
H
8(]
0
0
n
il
il

Voo

OUTPUT CH1

OUTPUT CH2

OUTPUT CH3

OUTPUT CH4
VARICAP

OUTPUT CH5 [ OUTPUTS

QUTPUT CHE

OUTPUT CH?

OUTPUT CH8

FEATURES STEP INPUT []10 5[] MUTE ouTPUT
W 8-Channel Capability et (f .
. . V: 12 3 V:
B Direct Neon Drive ® o DG24
B Low Impedance Drive to Varicap - ) - )
™ Uses 33V Varicap Supply Fig.1 Pin connections - top view
M Remote Control Stepping Facility
B Sound Muting During Selection
M Selects Channel 1 on Power-up ABSOLUTE MAXIMUM RATINGS
B A Negative Pulse on Clear Resets to
Channel 1 Ambient operating temperature —10°C to +65°C
M Channels are Selected with a Negative stsz?\?:Dtngpp;;ature —10°Cto +8§GS
(or Earth) Input Varicap voltage Vsv Vss +0.3V
SENSE INPUTS, NEON OUTPUTS
cH cHs MEONTROL
2 5 7 8 9 11 o
[0 R S B G G A G ___; TTTr YT -7
! I h | : i | : ! ! L CLEAR INPUT
| ! | | 1 | i
oL gy Yo
Voo 1 : f f | I I : ol |
I '- | I ! ! | l i -—:—cg(E)ﬁK_?l STEP INPUT |
| 1 | [ ss
el 1 T T
stﬁﬁ[‘ I : + ! : : : | T I Voo
| | | i I i I | : : e CCH
| P L | | ! I | | | _;
L%E:T_ - E"_l—%'z?__l 20 —L‘%Ts_ "_%Ts_"J— 17_‘l_§1's_ J"%E -t
CH1 CH8 MUTE
OUTPUT

VARICAP OUTPUTS

Fig.2 Functional block diagram
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ML239B

ELECTRICAL CHARACTERISTICS

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

Value . L
Characteristic - Units Conditions
Min Typ Max
Step, clear pulse level 0 Vss —29 \Y
Input current pA VIN = Vss
Output leakage 1 pA Vout =
Mute switch O/P leakage 10 pA Voutr =0
Supply current 6 9 mA
Ron of varicap switch 50 1000 Q lour = 1T0mA
Clear step pulse width 0.2 ms >.05Tm
Neon switch output
current 2 mA
Ron of mute switch 100 200 Q lout = 5mA
Input threshold 0.4 0.5 0.6 Vss
Step input current 10 1 mA Vin =0
Mute period 400 ms Cwm = 0.68uF
NOTES:
The mute timing can be increased by using a higher value of capacitor (Cm)
— T l._
P V§§ —————————— ~
Touch plate selection: more v ___—__l_ Tmx~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
. . INPUT Voo |
Stepping selection: =15 —f=Tm~|
TE vss
oUTPUT
The clear | /P should be left open circuit when not in use.
+V_150V Vbp
™
47k A b2
s
i E]E] h e
47k ™
). W S
—1 24
._6 ) 2 23
»—@ 3 2p—-—~""7
65 a 21 o
»—@ 5 20 —C
»—6 } 6 19 —
»—@ 7 18 =
TR1:BVCBO,BVCEQ>150V "6 ) 8 W=t

T
470k R

18k

il

Lew|

[

!

Vss,Vsv

STEP

PULSE

CLEARINPUT MUTEQUTPUT
u I
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Fig. 3 Typical applications using neons as channel indications




@ PLESSEY

Semiconductors

ML920

VL9920

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 D/A [ 1 0/A REFERENCE

COLOUR KILL I: 2 BRIGHTNESS D/A
Voo (0V) [ 5 22]] MUTE
Vs (- 169) [ 21]] voLume p/a
ON/STANDBY INPUT E 5 204 E

NORMALISE INPUT ] D | BiNaRY
STEP INPUT []

0SC. TIME CONSTANT [

C ) PROGRAMME
8 | SELECTION
osc. MoNIToR [}

PPM INPUT ]

on ]

RECALL [}

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 3 of Max.
Automatic Power-On Reset and Normalise

Many Other Facilities, AFC, Mute, Colour Kill,
Recall etc.

PPM INPUT O

TIME
© CONSTANT

o0 MONITOR

COMPARATOR

5
ON/STANDBY O———»——

POWER CLEAR _14
TIME CONST O

6 DEEggER
[ A—
NORMALISE Logic
STEP 7
PROGRAMME O——+———

STEP TIME 15
ConsT O 1

O 00 0 0
16 17 18 19 20

UP/DOWN
COUNTER

D/A
REFERENCE

2, COLOUR
= KL

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
Vop = —16V
Tamb = 256°C
Value
Characteristics Pin . Units Conditions
Min Typ. Max.
Supply voltage 3 14 18 Y
Supply current 3 8 14 mA
Input logic level high 56,7, —1 0 Y
low Vob Voo +3.5 | V
Output logic level high | 2,11-13,16-20,22| -1 0 \ 50k to Voo
low Vop Vop+05 | V 50k to Voo
Analogue output 31
current range 1,21,23 0 = lrer | 3.9k to Voo
(pins 1, 21, 23) 8
Analogue step size 1,21,23 0 3 3 Irer | Vour < Vob +5V
D/A reference, Irer 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 = 4.7p R=100k
constant
Step time constant 15 1 s | C=470n R= 3.3M
Monitor output ‘high’ 9 -1 0 V | Internal load
‘low’ Vbp Voo +0.5 V | provided
PPM input level high -1 0 \Y
PPM input level low 10 Vbbp -6 \
PPM input pulse width 1 2T, | w8 | T=7—
osc
Note 1. Rosc (Pin 8) is 56k-156kQ, 2fmon (Pin 9) = fe = ()11% +20%
+12V
+16V 1
i c e
T 22n 4
R100k
PPM INPUT 5.6k 5.6k TBA120U
|1o a 8
Lo o
ON/STANDBVZF mure |2
"'“ii POWER T/C voL
BRI
T MLS20  REF
Iy NORMALISE CcoL
NORMALISE 4{ KILL
1 L f
7] oN
step ¢ TEP RECALL 112 5k 5k 2
PROGRAMME { 0.47u 15 AFC 3
—t STEP T/C Voo
A B C D 8.2k 3.9k
16 [17 {18 |19 |20 11 TDA2560
3.3M 3.9Kk| s

il

L

b

ALL RESISTORS 56k UNLESS OTHERWISE STATED
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PIN FUNCTIONS
Negative Logic: O is OV (Vss), 1 is —17V (Vop)

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, l.s, and give 32 steps,
lret/8 per step, from O to 31/8 l.er. The outputs will be
setto 12/8 let by the NORMALISE input, the normalise
code from the transmitter, or when the ON output goes
toal.
2. Colour kill

This output gives a logic O when the COLOUR D/A
output is zero.
3. Vop

—17V power supply
4, Vss

0V 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 pulse 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 defire 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 OQutputs 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 goesto a1
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 lrf, set by a single external resistor
will set the nominal step of the D/A outputs to lrs/8.

Transmitter code Function
EDCBA
00000 Programme 1
00001 Programme 2
00010 Programme 3
00 Programme 4

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 —

PR A L A AL 000000000000

NN NN oo To T = Yo Y= L= X = T S G e
NN e T = Y= X = P PG Yo R PG P O ROy
NN Yo R R Te Po RN G R SN N SN NNy = R
B R e P Yo R o BN S R R B N Iy I e R

Brightness —

Table 1 Basic 32 command set

ABSOLUTE MAXIMUM RATINGS
(Vss=0V).

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

—10°C to +65°C
—55°C to +125°C

Supply Voltage Voo

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

Semiconductors

ML922

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

D/A REFERENCE (]! 18] BRIGHTNESS D/A
COLOUR D/A [ 2 17[] MUTE
Voo (0V) [] 3 16 ] VOLUME D/A
Vss (- 16Y) [] ¢ ML922 5[] o
STEP INPUT F) 5 wllc
0SC. TIME CONSTANT ] 6 3]s

ppMINPUT [] 7 2]l A
on e 11§ STEP TIME CONSTANT
arc s 107 POWER CLEAR TIME CONSTANT

DP18

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.

Fig.1 Pin connections - top view

QUICK REFERENCE DATA

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

Programme : Latched 4 bit binary,

10 programmes

Other outputs: On, AFC, Mute

Local inputs: Programme step

3
Voo

o7 l peM_ | TIMING | T osc | TIME
PPM INPUT DEMOD I 1 GEN I l 0osC I CONSTANT
SHIFT
REGISTER
COMPARATOR
LATCH
— Y
U 8o on

POWER CLEAR,10 |

TIME CONST DECODER

L‘(l)héDC
1
STEP 5
PROGRAMME

STEP TIME 11
CONST

UP/DOWN
COUNTER
VOLUME

PROGRAMME K

Vss

12 13 14 15 4

H
(—BricrnEss] ) 0/A ]

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):

Vss = OV
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 )
low Voo Voo+ 35| V
Output logic level high 8,9,612-15,17 -1 0 Y, 50k to Vobp
low Vbob Voo + 0.5 \ 50k to Voo
Analogue output 31
current range 2,16,18 0 8 Iref 3.9k to Voo
Analogue step size 2,16, 18 0 3 x lref 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 \Y '
PPM input level low 7 Vobp -6 Vv
PPM input pulse width 7 1 22Tosc| us
1
Note 1. Rosc. (pin 6) is 56k-156k Q. fosc. = 015CR 5CR't20%
“\x LR DIODE (RECEIVER) 17V
6.8y ' 15n C o 12v
_Tﬂl—[ 2 15— 200 - I
nl 3 " ] R100k 4 n
— —
s ' suss ° L Sok
1 i J [} BCsar o6 TBA120u
.1 1 e
- - 1000 ﬂl;OWE‘Dliss MUTE]
T/C 8.2k 1
33u L 2 4‘7I M2 |, 39K B2k 10k
voL 6
8l own BRIf1E .
[STANDBY o N 33k
Slstep o l:’j-ov 12v
SAT|Z
—=3n { o
AFC
u S;l'/%’ VDDs—
470n A C D
12 (13 |14 |1
-
3.9k

200 3.3M

s

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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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
1001X 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 Vop +0.3Vto —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
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ML923

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

ML923

REMOTE CONTROL RECEIVER

The ML923 is an MOS/LSI monolithic integrated circuit
for use as a receiver aof remote control signals for television

control. It accepts 24 of the 32 codes transmitted by the pem osc. (1 ~ 18[] STEP INPUT
SL490 transmitter circuit in the Pulse Position Modulation pom weur []2 w[] on weur
(PPM) method of coding.
onss outeuT [ 0[] vss
RecaLt [Ja ML923 15[ Voo
FEATURES arc peeat [|s f]a
B 16 Channel Selection Codes stavost et (e e sy
. Single Analogue Output STEP TIME CONSTANT []7 rf]c
B Mute Output (Toggle) e aureur (o o
B On-setControls —Channel Step, ON, Reset ANALOGUERe [Jo 10{] AALOGUE QuTeuT
Bl Normalise to § of Max Output on Analogue Output DP18
Il Outputs Provide Control of ON/STANDBY,
Analogue Mute, and AFC Defeat Fig.1 Pin connections (top view)
I Choice of Power-Up Function:
a) Power Up to Standby State, Switch to ON
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.
PPMIIP é——m GENERASOR ; PPM OSC

COMPARATOR

LATCH

—

17 4
ONIP O O RECALL
6 5
STANDBY IIP O- FUNCTION —O AFC DEFEAT
18 DECODE 8
STEP IIP O MUTE O/
3
O ONISB O/P
7 osc T D-A
P TIC O—
STEPTIC SBITANALOGUE |- 10 anALoGUE
LEVEL LATCH ouTPUT

O ANALOGUE REF

5BIT UP/
DOWN COUNTER

Fig.2 ML923block diagram
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ML923

ELECTRICAL CHARACTERISTICS

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

Characteristics Pin - Value Units Conditions
Min. | Typ. Max.
Supply voltage 1 14 18 \"
Supply current 1 6 mA
Input logic level high 6,17,18 | -1 0 \
Input logic level low Voo Vpp+3.5 V
Output Iog!c level high 3,4,11,141-1.5 ov v 50K to Vg
Output logic level low 8 Voo Vpp+ 0.5 V
Analogue output current range 10 0 3 1Ref|3.9k to Vo
Analogue step size 10 0 § 3 1Ref{Vy, < Vpp+ 5V
D/A reference, | ref 9 -250|-345| -455 | mA |33kQtoVp,
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=470nF R=3.3MQ
PPM input level high 2 -1 0 v
PPM input level low 2 Voo -6 \
PPM input pulse width 2 1 2To | ws [T=7
osc

Note 1 Rgg (pin 5)is 56k-156kg | +20%

]
957 0.15CR

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 te 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’ = Vg5, 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. PPMInput 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 ‘O’ 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 logic ‘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 ‘O’ 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 OmA and
13mA. 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. Ch | Selection Outp
encode the 16 channels in binary code.

These outputs

A B C 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 OV (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.

i8. Step input The channei code wiii step up by 1 as long
as the pin is held at logic ‘0’. The time period between steps
is defined by an RC constant on pin 7. When the channel
code reaches 16 it will go to 1 next step. A step input will
set ON/SB output to ON and normalise the analogue out-
put. Mute is reset if analogue = 0.
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ML923

CODE FUNCTION
E D [o] 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 0 1 Channel 6
o] 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
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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) OSCILLATOR TC [ 1 1a[] vss
encoding technique. The receiver has 5 digital outputs eom eyt (]2 17[] ouTeuT ENABLE
whose response to PPM codes may be programmed by six
control lines. It has a handshake interface which provides wls ol]a
communication with microprocessors and computers. o e s[s

ML924
conrra § 20° e o
FEATURES B epe
ca 7 12[]E
B 5 Open Drain Outputs with Enable s 11[] PoweR oN cLEAR
B Handshake or Interrupt Microprocessor and voo [Je 10[] OATA READY
Computer Interface Signals DP18

M On-Chip Oscillator
B 6 Control Lines to Programme Output Response Fig.1 Pin connections (top view)
B 3 Selectable Output Modes

NOISE
DETECT

6-BIT SHIFT
REGISTER

‘-l

17

QUTPUT
ENABLE

TOR
0o — COMPARA
clot
contRoL | €2 05— ADDRESS >
INPUTS § (o3 6 —=—+——<4 __ 1 COMPARATOR 5-BIT LATCH
cdol —— p—
c50% —— ‘
MODE 3
DECODE
LATCH LoGIC —
11
PtEAn . 0= DATA
Yl READY
LATCHES i
18
ot Ves
9
Ot Vo

Iot? 13 |12
A B c D E
[ —

OUTPUTS

DATA
READY

Fig.2 ML924 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
V8S=0V; VDD =-16V; Tamp =+25°C

Value -
i i i nditions
Characteristic Pin min Tvp. Max. Units Co
Supply voltage 9 12 18 Vv
Supply current 9 6 mA
Input logic level high (‘1’) 3-8,17 -1 0 Vv
Input logic level low (‘0") | Voo Voo + 3.5 Vv
Output logic level high (‘1)) 10,12-16 -1 ov :
50k to V!
Output logic level low (‘0') Voo Voo + 0.5 " oo
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 22Tosc uS =f—
0osc
Power clear time constant " 1 400 ms
NOTE
4
Rosc (Pin 1) is 56 kQ to 156k, fosc ~ 015CR +20%
-O oV
N IR PPM l
22n -
1 16 = gl 18 3
lr"s.eu - ‘5:] "_ ‘[2 17 :|56k
s uf[f—o9 - —+~{]a 16 [ A
4 siees 1 F=1- g st &

{ = 1s 12[}— -+ —qs M. C + obrrors
>—-"'4‘7"—[s 1] -—+1——]s Bfl— ——= D
{7 10f] e b | L4 12} E

8 9} 56k —]s 1n[—s
I s o D [J AL
| 56k
0.33u
100k
50
22u 200
'L  + . ——0O 16V
LOGIC ‘0’ OR ‘1", OUTPUT Dm
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 ‘1’ = Vss, OV 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.

46

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 OV (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 bits e 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 (W1Wo), 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 not 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 (4eachon 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 as address 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 Csin the control word (Table 1). If bit
e is logic ‘T, then bits a to d correspond to the outputs A to 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
Caand 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.5 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 ML924. 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
PPM WORD

SINGLE PPM WORD
A N —_— -
t to tg
LOGIC
Loae @ TIME
PPM INPUT
HIGH STATE
1 1 o o 1 WORD 1
INTERVAL —_—
ITS:-
Bis e d c b a
 Ppm INPUT | _——
LOW STATE
40 CLOCK
PERIODS
to NOTES

T
1. TIMING RELATIONSHIP:-

t1:tortgn2:3:6
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 o
56k T 4i7u
100k ﬂ——
[ N
22n 56k
OL?:PYUATS OUTAPLTS OII.I)TAP'I;?TS 031"‘;\?1’5
AA r?sf)‘v AA r l?EAATI; AC:’?g\?IEZgGE T T T DR AA rI—m DR
LE I I T I LE A B C | | ]V ||
Pem ML924(0) PPM 1 mLo2a(t) -—— — (2';"%’)2‘:'153)__ il ML924(14) P mLs2ac1s)
Co C1 C2C3CsCs || Co C1Cz2Cs CsCs [ Co C1 C2 C3Ca Cs Co C1C2 C3 Ca Cs. ]
000 0 % 1 10 1 |Il 11!!*1
— — —
BINARY
DESIGNATE CONTROL WORD
POWER CLEAR
PPM
DATA OUTPUTS, !
DATA READY,
*| c. OUTPUT TYPE Agﬁﬁfziime Felhsmis’
ALl
0 LATCHED ?EELE 1 DEVICES. . sk
1 MOMENTARY
o
Fig.5 Application for controlling up to 64 bits in mode 3
Control word Control Output response Interpretation of PPM input words
Cs| Cs| CafCz|Cifco| ™ | g | D | c|B|A|[e]d[c]b]a] [e[d]ec]b]a]
ojoloflo|ofo 1 LAlta| LAl LA la | [E]D]c]B] A]
0Ojo0j0f0|lo0]1 1 LA[LA| LA LA| M m
ecoded on
0jo0jo0jof1in 1 LA[LAI LA M M all outputs directly
Ol O0|O]|1)1]1 1 LA LA M M M
Ofof 1] 111 1 LA M M M M
ol 1 1 1 1 1 1 M M M M M
olof1]|o|wi|we| 2 - |SR[smIsmlsm| o] vi[vo[wi[wo] | [A]vi] ve[wi[wi]
= B —7 Ne— o et —
Of 1] 0] 0w Wo 2 S/RISRISR| M Output Receiver Output Receiver
O 11 0] 1|Wi|Wo 2 - | S/RISR| M | M address address address address
O] 1] 1] 0]|Wiiwo 2 - |SRIM| 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.
PO UsjUiUniUo 3 FAALLA LA LA [ LA | [o]ws[we[u[u] |[1]D[c[B[A]
———— e ———
T 1 |Us| Uz Ur|Uo 3 AAIM MMM Receiver address PPM data
. Sent to outputs on
E:g;gg: trfwsode 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: W1Wois a 2 bit address for the receiver, desi

the addressed receiver.
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ML924

V1 Vo | Addressed output

- 2 00
o o -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. Thevalue 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

frx = O'I;W where fix = K

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
potenticmeter.

Final adjustment is made by setting the period on the
receiver oscillator time constant pin to 1/40th of the
transmitter PPM logic ‘O’ 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
increasad 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 b|a b | a bla b|lwwi |c|dfe
1 1 1 0
Receiver address/ | Co C1| Co C1| Co Ci| Co C1
controlwordbits | 1 1| 0 1|1 0
31 30 29 28 VoV {—J-D—L 1
vovr {| o] 1
Sets an S/R type a 26 25 24 ¢ |1
output to 1; pulses L
tput
momentary outpu 3 2 21 20 VoV1 { _lB_O_ ]
19 | 18 | 17| 16 v | o] o 1
A
15 | 14 13 12 vovi | -JJE—L 0
\} o) 1
Resets an S/R type 1" 10 9 8 VoV i ——lé—— 0
output to zero; no
change momen-
tary output 7 6 5 4 VaVi { -llg_o_ 0
3 2 1 0 vovr | _9]7:_0_ 0
Decimal equivalent codes (a) mode 2 ML924 output
address
PPMwordbits |a bfla b|a b|la bjc|dfe
1 1 0 0
Receiver address/ | Co C1| Co_C1{Co C1|Co C1| Cz[ C3
control word bits | 1 1 0 0
31 30 29 28 11 1] 1
Output 27 26 25 24 of 1|1
data 23 22 21 20 [ 1]0]1
19 18 17 16 o 0|1
15 14 13 12 11110
Address 11 10 9 8 o] 1|0
data 7 6 5 4 [1]o]o
3 2 1 0 0| 0| O

Decimal equivalent codes (b) mode 3
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Table 2 ML924 received PPM code interpretation, for modes 2 and 3
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+5v
- ;‘i\/
A\ Vss Vss.
- R < h
i il Vee 0 1 Ver
A
{ [ PBo 0 [ Pi1
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0 - P81 q }“ P12
ML924 c ML924 c
i [l PB2  ROCKWELL 0 e o ckwELL
Lo R6520PIA o ICKWE
0 [+ PB3 OR O i P8
R MOTOROLA
0 I 8o MC6820 q hE s
0 i 0 n
DATA Voo DATA
[rensy Pes [reaoy m
PB6 PI7
v ALL10K H PB7 Ve ALL 33K Pis Ve
NOTE: USE B OR 1/0 PORT B ONLY mn 7
+5V
- +5v
s
A\ Vss
1 A\ Vss
0 " 4 h
0 Voo
[ 1] Vee
A
L
0 H o 0 1= P10/P20
0 s 8
in E 3 P11/P21
ML924 c ML924
{ [t Rz = P12/P22
g [— INTEL
HD R PLESSEY | o MCs-a8
0 H PIC1650/55/56 0 [ P13/P23  FAMILY
0 1= RA4 O [} £ P1aiP24
0 1 [ 1|
Voo DATA v, DATA
READY RAS = Aoy P151P25
RAG P16i26
-1ov ALLTKQ [ [ [ RA v, 1oV ALL3.3K [] Pinp2r
3 s
Veeed Veed

Fig.6 Interface to commonly used microprocessors
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ML926/7

S PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to gdvi;e Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.
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- -voo iy~ spo
pose devices each receiving sixteen of the thirty-two codes OSCILLATORTIME CONSTANT (]2 ML 7[i¢ MOMENTARY
transmitted by the SL490 circuit as pulse position modu- eeminpur (s 926[7 ofye [ Binamy outeuTs
lation (PPM).

+vss [Ja sia
FEATURES oPs

Fig.1 Pin connections (top view)

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. WOt | e ] e sectiaron ConSTANT
DEMOD GENERATOR
B On-Chip Oscillator ° | 2
B High Power, Free Drain, Output Buffers l l
6 BIT SHIFT

OPERATING NOTES

-Vpp {} COMPARATOR
The receiver operates on a timescale fixed by an internal ?_{
oscillator and its external timing components. The oscillator 6 BIT LATCH :>
may be adjusted to any value between 15Hz and 150kHz *VgS_|
(allowing different receivers to respond to different 4 L ¥

transmission rates withint the same area). | 1 |
Checks are made to ensure 6 pulses, or 5 bits, are received ??
5 6 7
A B C

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 01141 from
the SL490 transmitter whereas the ML927 responds to codes
10001 to 11111.

8
D

Fig 2 Block diagram

ABSOLUTE MAXIMUM RATINGS

PPM INPUTS

Vpp supply and inputs w.r.t. Vss +0.3Vto-25V
Storage temperature —55°C to +125°C
Operating temperature ambient -10°C to +65°C -— A
56k 100k
e 3 :::I
{7 2 E—
22n
s~ P

il

o
VoD Vss
-6 OV

Fig. 3 Test circuit
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ELECTRICAL CHARACTERISTICS

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

Tamb - 250C
Characteristic Pin |——value Uniits 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] Vv
Input level low 3 Vpo —6 Vv 1
Input pulse width 3 1 22Tosc | usec | 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 Vop 1 %IV ee
Output voltage high 5-8 -15 0 A R_=3.0Kto VDD
Output device leakage (Output OFF)| 5-8 1 HA

1

)0,
o075CR 0%

Note 1. R (Pin 2)is 56k-156ka . fosc o~

PIN FUNCTIONS
POSITIVE LOGIC ‘1" = Vss, ‘0° = Voo

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. 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 high level corresponding to the PPM pulses 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.
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M tary binary output:

Transmitter

Code ML926 ML927
EDCBA DCBA DCBA
00000 0000 0000
00001 0001

00010 0010

00011 0011

00100 0100

00101 0101

00110 0110

00111 0111

01000 17000

01001 1001

01010 17010

01011 1011

01100 17100

01101 17101

01110 17110

01111 1111 !
10000 0000 0000
10001 0001
10010 0010
10011 0011
10100 0100
10101 0101
10110 0110
10111 0111
1717000 1000
11001 1001
171010 17010
11011 1011
11100 1100
171101 1101
11110 1110
11111 vy 1111

Table 1 Response to SL490 codes
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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

Accepts 5 Bit PPM

On-Chip Oscillator, 16Hz to 150kHz
Range

Easily Used With Ultrasonic, Infra-Red
or Other Transmission Media

Four High Drive Outputs

16 Latched States

Minimum Sized Package

QUICK REFERENCE DATA

Power Supply: 12V to 18V. Typical 4mA
at 16V.
Demodulation : Pulse position with time
window checking by on-chip oscillator
Decoder: b Bit with successive codeword
comparison
Outputs : Maximum 15mA sourced from
open drain drive
Logic convention : Logic O — output
transistor ON, pulls
output to Vss
Logic 1 — output
transistor OFF

Voo (0v) [J1 sfJo

OSCILLATOR TIME CONSTANT [ g 7[1 ¢ | LATOHED
BINARY
PeM INPUT (] 3 928]9 ; 06 | oureur

Vss (16V) [Ja sf) A
DP8
Fig.1 Pin connections - top view
PPM TIME
INPUT | pPM TIMING ConsTanT
3 DEMOD GENERATOR OSCILLATOR 2
6 BIT SHIFT :>
REGISTER

COMPARATOR

w,  TIIIT]

5 BIT LATCH

tn T

4 BIT LATCH

TI7Y

Fig. 2 ML928, ML929 remote control receivers block diagram

PPM INPUTS

- {15 a[}
56k 100k
d o
{7 2| =
22n
Qe .o

i

VDD Vss
-16 oV

Fig. 3 Test circuit
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ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Vss = OV

Voo = —16V
Tamp = +25°C
Value U c
s . it .
Characteristic Pin Min. Typ. Max. nits onditions
Current Consumption Voo 1 3 5 mA
Supply voltage 1 —12 —-18 v
PPM input 3
Logic ‘0’ level -1 ] \
Logic ‘1" level Voo —6 \
1
Input pulse width 22T e us Tose =
1 fosc
Oscillator Timing 2
Frequency 15 150k Hz
3k Hz Typical TC: 22nF to Vss,
100k to Voo
Variation w.r.t. Voo %IV
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 LA
1
Note 1. Rosc. (pin 2) is 56k-156k Q. fosc.zm +20%
. LR, l
c1 A\ 15mA MAX.
B 1 ~ e Tn {]1 sF——p—
2 n p L DECODED
o8y Ui g iy 1 wisoes TP 20 RECEIvER
— 14[ g g st SYSTEM S
+16V
Y suss PP 1 T T
] ' 47 s [ L g— ovo
e 1f] R
- 10{]
_E—E 8  OUTPUT of}
33L 150n.1_
USO
22
I
iF

Fig.4 Typical application circuit, also shows general SL486 interface

PIN FUNCTIONS

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

1. Voo
—12V to —18V power suppiy

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 periods in one ‘t,’ transmitter pulse interval.
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3. PPM input

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

4. Vss
0OV (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.
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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 1000 No change
01001 17001
01010 1010
01011 1011
01100 1100
01101 17101
01110 17110
01111 1111
10000 0000
170001 0001
10010 0010
10011 0011
10100 0100
170101 0101
170110 No change 0110
10111 0111
171000 1000
171001 1001
11010 1010
11011 1011
11100 1100
11101 1101
171110 17110
11111 17111

Table 1 Response to SL490 codes

50\“ 100k POT

Mcafcatealca

ov

Fig. 5 Direct drive of LEDs

ABSOLUTE MAXIMUM RATINGS

Vpp supply and inputs w.r.t. Vss +0.3V to —25V
Storage temperature —55°C to +125°C
Operating temperature ambient —10°C to +65°C
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@ PLESSEY ADVANCE INFORMATION

Semiconductors
Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

TELEVIEW DATA ACQUISITION CHIP

The MR9710 Data Acquisition (DA) chip is one of the set of
LS! devices comprising the Plessey Semiconductor Teleview EARTH (vss) [ 7 a0 | +12v (voo)
(Teletext/Viewdata) system. It receives data froma TV signal TELETExT/08 neut/outeut [2 o[ +5v (veg)
or Telephone Line via an appropriate interface and
processes the data accordingly. Under instruction from a 40 g s cLock INeuT
control device it acquires the requested data and loads itinto LA a7[] TELETEXT DATA INPUT
the correct location in the preselected page store. Control a2 s 36f] oAV nPUT
Eriformatiqn extracted from the incoming data is provided to m s as[] ABAV ouTPUT
the Teleview system. w d- wh &
The device is fabricated in Plessey Semiconductor N- _
channel metal gate MOS process providing direct TTL s s G I
interfacing, high speed and good reliability. It is supplied in a L B 32[] 08
40 lead dual-in-line package. a1 o MRO710 N5
FEATURES A8 [n sof] B3
) A9 2 20[] D2
B Processes Teletext and Viewdata Input Data READ AR OUTPUT 10 »f] &
B Direct Interface with Teleview Highways ssoouteut [Jre #h &
B Direct Interface with Standard UAR/T (MR1015) sst output []is 26 PARITY ERROR INPUT
B TTL Compatible Serial Teletext Data Input ss2 ouTPuT (116 257 RD7 INPUT
B Full Checking of Teletext Data including Parity, RSYNC iNPUT/0UTPUT (] 17 241 ADG INPUT
Hamming and Data Frequency Ts2 INPUT [J1e 23] RS INPUT
B ‘Dont Care’ Digit Facility R0 INPUT. {10 221 Roa NPUT
B Non-used Viewdata Control Codes made available oz et (fz0 il L
to Control Processor.
B Addresses Up To Eight Page Stores Fig.1 Pin connections - top view
TELETEXT INPUT VIEWDATA INPUT
N
x 3
I+ < < > EE
3 3 $38. 5
37 19-25 3% 2 26
CLOCK RUN-IN AR DATA DATA
RSYNC 170——= FRAMING CODE| CONTROL FIFo INPUT/OUTPUT[ T |27-34 MSeer
CHECK r
| SERIAL l
TO — |
I PARALLEL CHARACTER
CONVERSION POSITION [* | viIEWDATA |
| ! —= ROW NUMBER Je—{  LOGIC |
HAMMING
l PROTECTED ROW 0 |-<J | |
| WORD
EXTRACTION I [ |
| [Rownuweer — |
| | CONTROL BITS CONTROL BITS |
PAGE AND AT STORE
| [ e b S
SEE GENERATOR | Pty
| DIGITS |
[ WRITE LOGIC | [sTore sevect] |
| ! 1 |
- —-13_—__ ——;4-15_~— ________
READ/WRITE SroRe.
S$S0-SS2

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 TELETEXT/DS When strapped to earth (low level), the DA chip will process Teletext. In Viewdata

INPUT/QUTPUT 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
QOutput this signal is high.

14-16 SS0—SS2 Outputs 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 D0-D7 Data 1/0’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 RDAV Output Low active signal to the UAR/T which will reset its data available output.

36 DAYV 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 approp-
riate 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
digit is 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 indi-
cation 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 entered, 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.

Whenever 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.

MR9710

While TS2 is true the DA is active as far as the Teleview
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 asynchro-
nously 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/T (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 Store
in 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 avail-
able 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:

1111XXXX0X indicates the DA should receive data
from the data highway.

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’

Tens Tens
o3 o

Units Units
T

First character
of Page-Header

Units. Tens
)

1 ]
FR0 gt g2 31 Mo o1 57 31 To T 2 531 o 22

Ca0 ol 2 b

_ Tebe [Pl ol e el o ]l el el e e e ] [ Jofe o[l e e o ol e ol o e [

|
2° 2! Cs Cs C7 Cg Cgy Cio Ciy Cy2 Cp3 Cyq
MP]

- - - - -
Page-Header | Clock Clock Framing | Magazine and nzﬁ:bw :ﬂﬁher f,‘\;l’l’:ms, f;;,’;:u'es, f:’;‘fm, ,'.'_‘";zrs, Control | Control
(Row 0) Run-in Run-In Code Row-address Group Units Tens Units Tens Units Tens Group A | Gropp B 4
1| clock [ clock [ Framing [ magazine and
Row 1| Run-in | Run-in | Code Row-address Group
T
Row 2 | Clock | Clock | Framing | Magazine and
Run-in | Run-in | Code Row-address Group
h
T @ Message Bits g"a'ac‘e’
Row3 | Clock | Clock | Framing | Magazine and ytes
Run-in | Run-In [ Code Row-address Group Elpmmﬁo,, Bits
O —— L
@ Control Bits
Row4
etc. C4 Erase
Cs  Newsflash
C Subtitle
€7 Suppress Header
o [of[ofs[o] [ ol [o[+Jo[s o[: [+ [+ Jo e s o[o[ Pl [ [r [ e [l [w] [ Gy Undate
[ L T Y TR A A i A ) [ |n:gr(upz_edsequence
Clock Run-in sequence Framing Code Magazine Row Address Cio !nhibit Display
number Cyy Magazine Serial
i )

Synchronisation

Magazine and Row Address Group

Ciz
Cy3 JUnaliocated
Cia

Hamming Codes common to all Rows.
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Fig.4 Viewdata transmission codes recognised by the MR9710
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CONTROL TODATA ACQUISITION SIGNALLING

Active low signalling, most significant bit is a strobe,

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 1011 1100
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:

64

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.

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.

Control word 1
Where T

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

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

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

TELETEXT

Control word 2 1001 PBR C4 C6 Cb
3 1010 Ci10 C9 C8 (7
4 1011 C14 C13 C12 Cc11

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

VIEWDATA

Control word 2 1001 X F 0 0
3 1010 b7 0 b6 b5
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).
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ELECTRICAL CHARACTERISTICS

Maximum Ratings R

Voltage on any pin with respect to Vss —0.3V to +15V
Storage Temperature —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.

Operating Conditions
Supply Voltages VSS = 0V (substrate voltage)
VCC = +5V 5%
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 Vcee \% loh = —320uA
Low level +0.2 | +0.45 \% lol = 3.2mA
Capacitance 15 pF V=0V
Trise, T fall 200 ns C load = 100pF
Leakage, high impedance state 5 uA V out = 0V or +5V
Data Outputs (passive pull-up)
High Level +2.4 Ve \Y loh = —1.6mA
Low Level +0.2 | +0.45 \Y lol = 3.2mA
Capacitance 15 pF V out = 0V
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 =0V
RDAV and DS Outputs
High Level +2.4 Vce \% loh = —25uA
Low Level +0.2 | +0.45 \Y lol = 100uA
Capacitance 15 pF V out = QV
RSYNC Output (Open Drain)
Low Level +0.2 | +0.45 \Y lol = 4mA
Leakage, output off 10 MA V out = +12V

INPUTS (except Clock and
Teletext Data)

High Level 2.2 Vdd \%

Low Level Vss +0.8 \%

Leakage (except 1/O’s) 10 UA 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
Leakage 10 uA Vin=+12V
Frequency 1.0 7.5 MHz

POWER

Vce Supply Current 15 mA Vce = +5.0V
Vdd Supply Current 72 mA vdd = +12V (at 25°C)
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MR9735

TELEVIEW 625 LINE VIDEO GENERATOR

The Video Generator Chip is one of a set of LS| 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

B 24 Row x 40 Character display

B Character Set options available

B On and Off Hours operation

B Half Page Expansion

B Boxed Clock and Header on Teletext

B Direct interfacing with the TELEVIEW busses

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

B Can address up to eight Page Stores

B Provides the address information to scan the
allocated Page Store

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

B Provides comprehensive set of display facilities

B 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.

(a) 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 singie or double height.

vss [ e a0] voo (+12v)
CHIP SELECT INPUT ]2 aof] vee (+5v)
a0 s 38f] COMPOSITE SYNC. INPUT
ar (]s a7[] COMPOSITE SYNC. OUTPUT
A2 s 36[] LINE FLYBACK INPUT
e aofy s conpanaron gurer
A 7 3af] 07
a5 Js 3] 06
a6 o 2] 05
A7 o MR9735  a1[] D4
a8 [In s0[] D3
A 2 207 D2
READ/WRITE OUTPUT ] 13 28f] 01

$S0 OUTPUT  [J1a 27[] D0

sst outPuT  [fis 26[] PICTURE/TEXT OUTPUT

ss2 0uTPUT  [f16 25[] RED GUN OUTPUT

st ouTPUT  [17 2af] GREcn GUN OUTPUT

52 outPuT  []1e 23] BLUE GUN OUTPUT

19.2kHz OUTPUT (10 22[] RSYNC OUTPUT
1.2kHz OUTPUT 20 21[] 6MHz INPUT DP40

Fig.1 Pin connections - top view

(g)  Graphics characters may be contiguous or separated.

(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.
(f)  Inhibiting of character rounding and flashing.
(9) 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
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PIN FUNCTIONS

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 Chip Select 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 pins 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 SS0-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 —D—a-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 6BMHz display
oscillator, thus locking the display to the incoming picture. In off-hours operation
this open drain output 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 +12.0V 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 system with the trans-
mitted signal. When 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
i.e.

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

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

(iii) Data Interchange Period. TS11
The Interchange of information between D.A.,
Control Processor and Video Generator occurs
during this period (lines 23—47).

(iv) Spare TSO1
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,

MR9735

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 same
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 O 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.

. Output 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.
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DATA INTERCHANGE

During the TS11 timesiot the Video Generator can receive
information from other devices attached to the TELEVIEW
system busses. This is normally used by the control chip to
update the control and dispiay latches within the Video
Generator. The Video Generator is enabled to receive by
putting the address 1111XX0OXXX on the address highway
(active high).

The latches are updated by the following control words,
active low signalling, most siginificant bit is a strobe.

Highway Free 0O 0 0 O 0 0 0 0
Control Word 1 1 0 0 O T S s s

Control Word 2 10 0 1 X Cs C¢ Cs
Control Word 3 10 1 0 Cw Co Cy Cy Teletext
Control Word 4 10 1 1 Cu Ci3 Cpp Cyy

Control Word 2 1 0 0 1 X F 0 0
Ccntrol Word 3 1 0 1 O b, O bg bs Viewdata
Control Word 4 1T 0 1 1 bs; b3y by by

Store Select
for Display 11 0 O SP D d d

Key Data 11 0 1 * P *
Other Facilities 1 1 1 0 X BH M BC

*

The Control bits are as follows: —

T TELETEXT MODE i.e. NOT VIEWDATA
Sss Identification of Store being written to
Ddd Identification of Store being displayed from

(a) Teletext

C, Erases rows 1-23 of Store defined by Sss and resets
Reveal if Sss = Ddd

Cs Nawsflash

Ce Subtitle

C, Suppress Header

Cg Update Indicator

Co No action

Cio Inhibit display

Cy No action

C12—Cua No action (may be programmed to enable and disable the chip)
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(b) Viewdata

b, —b;
001 0001

0010100

SP

BC
BH

001
010
011
100
101
11

MR9735

Cursor Control Bits

Cursor ON (The two Control Words that make up these
‘codes must be transmitted in numerical
Cursor OFF) order in the same TS11 timeslot.

Form feed or first appearance, Erases store defined by
Sss, resets Reveal if Sss = Ddd

Sets  Picture/Text to picture (for initialization)

P Key pressed. Resets Reveal, Half Page Expansion,
Newsflash/Subtitle (Auto Box), Suppress header, Inhibit
display, Update.

Mix Mode

Box Clock (Teletext only) The latches are set and reset

by the appropriate bit
Box Header (Teletext only)
These are coded as follows: —
Picture/Text Key pressed
Reveal/Conceal Key Pressed Latches toggled by the
2 Page Key Pressed (Cycles Full, Top, Bottom, Full etc). appropriate code
Update/Clear Key pressed
Rounding and Flashing OFF (Reset by P Key or new viewdata page)
Hold (not used by MR9735)

| ]
ADDRESS AND
DO TO D6

| !

| |
| 1
| |
;(smosz) : " ' :
! |
| |

| |
| 1
[ P —

ays aus s

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

71



MR9735

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.

72

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-title (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—AQ 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) dispiayed.

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.

12.

i3.

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 by, b,, by, by, bs, b, 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 2 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.

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

(c

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
(CHIP)

(TELEVISION)
o : = 1 —0
INPUT LEVEL c R2

TYPICALLY 1-5V

R1

NOMINAL VALUES: C = 0.1uF
R1 = 680k
R2 =10k

Fig.3 Typical interface circuit
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ELECTRICAL CHARACTERISTICS

Maximum Ratings*
Voltage on any pin with respect to Vss . .. ............. 0—0.3 to +1§V
Storage temperature range. . . . .. ..« e e —55°Cto +150 C

*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 = OV (Substrate voltage)

Vecec = +5V 5%

Vdd = +12V *10%

Operating Temperature (Ta) =0°C to +70°C

Clock Frequency 6.0MHz

Characteristic Min | Typ**| Max Units Conditions

INPUTS
Chip Select
Input Logic High 24 Vce \Y
Input Logic Low Vss 0.8 \Y
Input Current 10 25 100 MA 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 uA 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 =12V
All Other Inputs
Input Logic High 24 Vdd \Y
Input Logic Low Vss 0.8 \%
Input Capacitance 15 pF Vin =0V
Input Leakage 10 HA Vin =12V
OUTPUTS
Addresses, Read/Write

tore Select {Tri-State) (Note 2)

Logic High Output 24 Vce \% loh = -300uA
Logic Low Output Vss 0.2 05 \ fol = 3.0mA
Capacitance 15 pF Vin =0V
Trise T fall 200 ns C load = 200pF
Leakage (Disabled) 10 MA Vo =0V, 5V
Time Slots (TS1, TS2)
(Push-Pull)
Logic High Output 2.4 Vee \% loh = -300uA
Logic Low Output Vss 0.2 05 \% lol = 3.0mA
T rise T fall 200 ns C load = 200pF
Comp. Sync (Open Drain)
Logic Low Output Vss 05 \% lol = 1.6mA
Logic High Leakage 10 MA Vo =12V
Capacitance 20 pF Vo =0V
Delay from Comp. Sync in. 1 us ON Hours only
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Characteristic Min | Typ**| Max Units Conditions
RSYNC (Open Drain)
Logic Low Output Vss 0.5 \% fol =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 MA Vo =12V
Capacitance 15 pF Vo =0V
R.G.B. Outputs
Picture/Text Output
(Tristate) (Note 2)
Logic High Output Vee—1 Vce \% | source = 1mA
Logic Low Output Vss 1 \ | 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 Output 2.4 Vee \Y% loh = -30uA.
Logic Low Output Vss 0.2 0.5 \% lol = 300uA
Trise T fall 1 Ms C load = 100pF
POWER
Vcc Supply 25 40 mA Vcc = 5V
Vdd Supply 50 80 mA vdd = 12V
Note 1: Voltages below —0.3 volts should be current limited to TmA.
Note 2: All tristated when Chip Select = Vcc. R.G.B. outputs also tristated when displaying picture and not mixed.
Note 3: Picture/Text matched in mix mode only.

*

Typical values are at +25°C and nominal voltages.
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19.2K
6 MHz 1.2k
cLock DIVIDERS
PHASE
igﬁPARA*——— P.C.O.
LFB T
CHARACTER
COUNTER AO—
ADDRESS A9
LoGIC
Ts1,
TS2

LINE

COUNTER
RSYNC RSYNC
COUNTER
COMP. SYNC.
GENERATOR

ST o
— DETECTOR ouT
: D.C.
SYNC. RESTORE
IN
) FLASH
DIVIDER
— CHARACTER
DO LATCHES ROM
o7

) SHIFT
REGISTER
) COLOUR
LATCHES
R,G,B
ouTPUT GUNS &l
LOGIC lPicT/
BACKGROUND TEXT
| LATCHES

CONTROL
LATCHES
SS0—
STORE SELECT 582
A LATCHES
ERASE PAGE r\i\\
LATCH |

Fig.4 Block diagram
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310 | 3mn | 312 ] 313 | 314 I 315 316 I 317 I 318 I
[ I
—a —ale B »le c ole B >ie— A
I I I
A LINE SYNC PULSES NEGATIVE 5415 WIDTH 645 PERIOD

B EQUALISING PULSES NEGATIVE 2us WIDTH 32us PERIOD
C BROAD PULSES POSITIVE 4us WIDTH 32us PERIOD
ALL NEGATIVE EDGES AT 64us OR 32us INTERVALS

Fig.5 Interlaced composite sync

' 31 I 312 | 313 | 1 l 2 ] 3 | 4 I 5 I

Fig.6 Non interlaced composite sync output

LNE o 7 23 a8 w7 23 48 288
I | I

w L] iy I

Fig.7 Time slot outputs non interlaced

77



MR9735

07 28 48 1
LNE 1 I
NO. ! ! ! !
st |
o ‘
|

§

Fig.8 Time slot outputs (interlaced)

Fig.9 RSYNC timing

n

mi
)
nam

h v
__ uE
/// /// bt 1 (a Contiguous ,///%,//%
%%% ),
WYY EEEE
Y 77 T
WD, i Y

bit 1 is least significant, bit 6 = 1
Shaded example 1110101

(b) Separate

Fig.10 Graphics format
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b7 |
0 0, 0 1 1 1 1
bGKT 00 01 10 11 00: 0’ 'IO 11
Bi
N EE AN 1 2 | 2 3 1| sa | 4 s 6 | 6 7
T T T T
o Q| === == ||
0]0]0l0| O NULT DLE” | —
S E:-_ g’i .y mlP ==
o — | —
Alpha" | Graphics " e | e | 'w
|
0|00 1} 1 | Res Red .--:_ el A0 e 9 -
| |
Alpha” | Graphics | T — | — == — =™
0|0|1]0 2 G'raeez:'\ éa:e'l]cs '_. 2 '2 B | R b '} r |-
— == 222 -
[ I ! ‘
n N — —_— —_— —_— —_— —
oojif| o | S |V e (™5 QM e s o 1fg . Iom
| [ :
Alpha" | Graphi — = == = || — 1=
of1lofof 4 |gu | |s s lg o1 ;5 t :‘
2 - == =
| — —
Apha” | Graphi — — —_— | — | I
ofifolr] 5 | |t | % s L E Ve K v D
I I I
Alpha” s | — — | — == —
of1|tlo| & |“Ge |G |a W s gl F v ik v IR
e T T
I [
Apha"® | Graphics | | _ I R B —
ojt[t{ 1] 7 | Wene | white ___|! L:[ _G_:ﬂ 9 W
| S (N S U
- (
Flash
rjopjof & | Fen fgore | (1 B8 I H X b B <
l [ |
— _~' _|__ N J—
Steady® [Contiguoud? | E i 5 5
ojolt] o e P 0\ Me e dm) v Ty
— | [ I —
11olt1|o!l 10 End Bo® Separated [ * |1 : [J J |1z i I] z |
Graphics | | __I __'_ _I —
— _ _ J— J— J—
tlolili] 11 |swerteox | esc® | + '1 ; |! K |« k |] ’/4:
-, | 1 i | -
l I
Nr.p BI k® - pu— _la_ _'_ —I— o —
111]0|0| 12 !—?eir;:t 3ack?;ound '_:! i |E _L_|£ _I_ |’ I |-
_ — — — |
Doubl Ni
11fo]1] 15 | e oo - | o IR TN T
| I | ! !
Si ial Hold - - - - -
Joblol e (e o |l | T @ 0T T T
l I I I !
o | Retcas® | — — — = | = =
11]1]1] 15 | Goummice | Grapes |/ }I > | o = e :! L
L= L 1o =

CDThese 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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o) PLESSEY

Semiconductors

MS1002

MS1002

851 ELEMENT CCD ANALOGUE STORE

The Plessey MS1002 is a clock controlled analogue shift
register for applications including time delay,
compression/expansion and temporary storage of analogue
or digital signals. Information is transferred through the
device by two externally supplied clocks; the timing between
the clocks is not critical. A soft line clamp facility is available
so that the input can be referenced to a desired voltage level.
Internal thermal compensation circuits correct for any driftin
CCD bias over a wide range of temperature.

The device is available in two grades as follows:

MS1002-1 selected for analogue storage with interrupted
clocks.

MS1002-3 selected for delay
continuous clocks.

FEATURES

line operation with

ves[]1e 7 16[]voo
via 2 15[Jvoo
va(Js 1a[]vo
ville Ms1002 13[nc
Veret [ 12[]nc
Ve []e i
¢ﬁ[7 noﬂ¢v
Vss|J& 9 ¢z

DC16

Fig.1 Pin connections - top view

) , . ) PIN NAMES
B Typically 5MHz Video Bandwidth With A Clock
Frequency of 13.3MHz Ves Substrate Bias
MW 15V Supply Operation Vid Internal Diode Bias
B Internal Thermal Compensation To Correct For VR Reference Input
Any Drifts in CCD Input Bias Vi Analogue Input
B Soft Line Clamp Facility Veret Clamp Reference Bias
Vi Thermal Compensation Bias
APPLICATIONS e Clamp Pulse
B CElectrically Variable Analogue Delay xDD ?a'ln Suppélyt .
R nalogue Outpu
B Line Store: Full PAL TV Line Can Be Stored NOC Not Cilr:nectez
With A Clock Frequency (13.3MHz) Of Three
Times The Colour Subcarrier Frequency (&1 Clock 1
B Time Base Correction :‘/’2 glockj
. . . roun
B Time Compression/Expansion * °
Voo Voo 2
16 15 9
r—— O—O0— — — — —— — r—_—-——— -
I |
| |
|
oc 7c|>—>——l I
| CLAMP + BUFFER + l
e NpUT ST ReGisTeR oSy A e
VR Cicl)——b——J :
|
Vi 4O
| |
I INPUT CLOCK OUTPUT CLOCK I
l GENERATOR GENERATOR l
|
| |
| |
- ———— b———————— — — o
1 10 8
Voo o1 Vss

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Veias = 4V, ¢c = dcl, Voo = 15V, Ves = -5V, dL = 0.8V, oy = 12,5V, fo = 13.3MHz, fsig = 1kHz, T = 25°C

Characteristic Symbol Min. \'Ilf‘yl:? Mo Units Notes
Supply current lop 12 16 mA | @1 = dud2 = bdL
Substrate current 188 10 20 uA
Gain G -2 0 +2 dB | Vin = 100mV pk/pk
Differential gain AG 3 % | Vin = 1V pk/pk
Bandwidth BW 45 5 MHz | Vin = 1V pk/pk
Random noise RN 0.8 mV | Bandwidth = 4.5MHz
Spatial noise (1) SN 25 mV | Hold time = 1ms ®1 = &,d2 = dH
Rate of output signal offset (1) RSO 3 mV/ms| ®1 = b b2 = dn
Output droop rate (1) Vo/T 4 8 V/is | @1 = dLd2 = odn
Signal input leakage lin 0.1 nA
Signal input capacitance Cin 4 7 pF
Qutput resistance Ro 04 1 kQ
Clock capacitance
Phase/phase ®1/d2 Co? 75 100 pF
Phase/gnd Co 60 80 pF | ®1and &2
Clamp capacitance Coc 2 7 pF
T = +70°C
Spatial noise (1) SN 50 mV | Hold time = 1ms ®1 = &, d2 = dn
Rate of output signal offset (1) RSO 70 mV/ms| &1 = o, P2 = dn
Output droop rate (1) Vo/T 200 V/S | &1 = dLd2 = dn
Signal input leakage lin 100 nA
NOTE
(1) applies to MS1002-1 only
RECOMMENDED OPERATING CONDITIONS
Condition Symbol _Value Units Notes
Min. Max.
Supply voltage - positive Voo 145 155 \Y
Substrate bias supply Ves -6 -4 "
Clock low dL -1 0.8 V | All clock inputs
Clock high (o3 125 Voo V [ All clock inputs
Clamp low doL -1 08 \
Clamp high den 11.0 Vop \
Input bias range Vaias 35 45 Vv in = 100mV pk/pk
Clock frequency fo - 25 MHz
Output load
Resistance RL 10 - kQ
Capacitance CL - 15 pF
Ambient operating temperature T 0 70 °C

ABSOLUTE MAXIMUM RATINGS

-65°C to +100°C
0°Cto +70°C

Storage temperature
Ambient operating temperature

Max.positive supply voltage (Voo) +19Vv
Min.negative supply voltage (Vss) -6V
Max.voltage on any pin (except Voo , Ves) Voo
Min.voltage on any pin (except Voo , Ves) Vss -0.3V

All voltages with respect to Vss (Ground)
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PRECAUTIONS

This device has limited immunity to static electricity when
handled. The conductive foam or plastic carrier provided
should be retained until the device is incorporated in its
circuit. Any handling of the device without its plastic carrier
should be minimised. Care should be taken to avoid any
static discharges occurring in the circuit before completion
and soldering should be carried out with an earthed bit.

Care should also be taken to avoid voltage transients in the
supply leads. These can occur when the supplies are
switched on or off. The track length from the clock drivers to
the CCD store should be minimised to prevent overshoots on
the clock waveforms. It is permissible to allow these
overshoots to exceed the minimum and maximum clock
voltage specifications by up to 2V for not longer than 10ns
duration per clock transition.

GENERAL GPERATION

The circuit operates as a sampled shift register under the
control of the external clocks ®1 and ®2. Analogue input
signals are sampled on the falling edge of the 1 clock and
are subsequently stored and shifted through the device to
appear at the output after 850 complete clock cycles (see
timing diagram in Fig.3 for exact delay information). Each
output sample is presented on the falling edge of 1 and
exists for an entire clock period. The output waveform
consists of the delayed and/or stored analogue information
plus components of the inverse 1 clock due to breakthrough
from internal sample and hold circuits. Connections for two-
phase operation are shown in Fig.4. If the soft line clamp
facility is not desired, it may be disabled by connecting ¢cto
Vss. In this case, to maintain correct input biassing, the wiper

MS1002

of Rv should be connected to pin 4 instead, via a resistor, as
shown in Fig.5. The device exhibits signal inversion.

Delay mode

Incoming signals are applied to the terminal Vi via a
coupling capacitor (Fig.4).The injected signal is proportional
to the difference between Viand Vr. It is necessary for the
user to ensure that the incoming analogue signal contains no
frequency components in excess of f& -+ 2 in order to avoid
spurious components, due to aliassing, appearing at the
output. The output waveform is available directly from the
device, or may be taken via a suitable buffer circuit if a lower
output impedance is required. Analogue information
appears at the output terminal delayed in time by 851 clock
cycles. The frequency response characteristics of the device
are related to the clock frequency, f® as shown in Fig.6.

The clock frequency is variable over a wide range. At high
frequencies ( > 25MHz) the bandwidth of the device
becomes limited owing to the decreasing efficiency of the
charge coupled shift register. At low frequencies (< 100kHz)
the signal range is diminished because of the generation of
thermal charge in the shift register; hence the minimum
clock frequency is related to the maximum operating
temperature (the 100kHz figure corresponding to 70°C
operation). The device should be located away from circuit
components which dissipate power and should be provided
with the coolest ambient offered by the system. Heat
dissipation from the analogue store itself may be assisted by
soldering uncommitted pins to an earth plane. At low
frequencies the effects of thermally generated currents can
be minimised-by using clocks having a short ®1 on-duration
(ta =~ 100ns). This approach also simplies the filtering of
clock noise from the output. A 100nF decoupling capacitor
on pin 6 may be necessary in some applications.

®2

L E

ATAVAVAWATAT] FRVER

t =857 t =8517

—_®H

Do r—" D2 D3
VALID I '

Mean uncascaded delay 850.5 7
Delay of N cascaded lines = 850.57 + (N - 1)851 T

w -/ /T\ VAR

SAMPLE & HOLD CLOCK
BREAKTHROUGH

Crossover points of clocks
nominally 50 %; exact timing
relationship is non-critical
providing:

Minimum time, t2,

when @1 is low and 2

is high, and

Minimum time, t4

when ®1 is high and ®2

is low

= 15ns

Minimum t1, ts =10ns
Maximum t1, t3 = 100ns

Fig.3 Timing diagram
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Time compression/expansion

Compression or expansion of analogue signals in the time
domain may be achieved by loading and unloading the shift
register at different frequencies. The low frequency limit for
this mode of operation is dictated by the rate of average
signal offset (RSO) as this will reduce the maximum output
signal amplitude.

Analogue storage

When the shift register has been loaded with analogue
signals, the clocks may be interrupted to achieve temporary
storage of the information. The samples are retrieved when
the clocks are subsequently re-started. The clocks must be
stopped in the state &1 = &L in order to minimise
degradation of the signal due to thermal leakage currents.
The maximum hold time is determined by the spatial noise
parameter (SN). Spatial noise magnitude is a function of stop

clock period and of operating temperature as shown in Fig.7.
MS1002-1 devices are tested in the stopped clock mode and
spatial noise parameters guaranteed for this type of
operation.

Component values

Co Output Capacitor, 1.0uF

Ci Input Capacitor, 0.1uF

Ri Input Resistor, 47kQ

Rv Variable Resistor, 200kQ

Rt Fixed Resistor, 820kQ2

RL Load Resistor, 10kQ  (including measuring
CL Load Capacitor, 15pF kit impedance)

Co Decoupling Capacitors, 10nF

Voo

MS1002

Co

15 n
Co
'——Q OUTPUT
1

13

Fig.4 Circuit connections (utilising line clamp)

co
= fo
Co ouTPUT
14 I——' I—?—O
I

13[]

[
12{] Ru

LoAD

FOR
n]l TEST
10 [F— 1
o[}— @2

Fig.5 Circuit connections (line clamp disabled)
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: 7

SIGNAL BANDWIDTH (BW) MHz

0 5 10 15 20 25 30 35
CLOCK FREQUENCY, f¢ MHz

Fig.6 Typical bandwidth

AMBIENT TEMPERATURE T°C

1000
/
100 v s5°C
7
/]
o°C

SPATIAL NOISE (SN) mV PEAK TO PEAK
5

4
/1 /
1.0 7
L A P P / /
/ / 4
Ve 7/ 4 7/
/ V4 7/ /
04 Z Z Z
0.01 0.1 1 10 100

CLOCK HOLD TIME, ms

Fig.7 Typical output spatial noise as a function of clock hold time and operating temperature
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Semiconductors

MS1003

MS1003

910 ELEMENT CCD ANALOGUE STORE

The Plessey MS1003 is a clock controlled analogue shift
register for applications including time delay,
compression/expansion and temporary storage of analogue
or digital signals. Information is transferred through the
device by two externally supplied clocks; the timing between
the clocks is not critical. A soft line clamp facility is available
50 that the input can be referenced to a desired voltage level.
Internal thermal compensation circuits correct forany driftin
CCD bias over a wide range of temperature.

The device is available in two grades as follows:

MS1003-1 selected for analogue storage with interrupted
clocks.

MS1003-3 selected for delay line operation with
continuous clocks.

FEATURES

M Typically 5MHz Video Bandwidth With A Clock

Frequency of 14.3MHz

ves (1@
N2
ne[]a
vi[fa
lecs
vee (6

o131 14

vss s

MS 1003

16f] Voo
15[J voo
a[]vo
13N
12[Jnc
ufIne
10 :Id)»
o1

DC16

Fig.1 Pin connections - top view

PIN NAMES
M 15V Supply Operation
B Internal Thermal Compensation To Correct For Ves | Substrate Bias
Any Drifts in CCD Input Bias Vi Analogue Input
B Soft Line Clamp Facility Veret Clamp Reference Bias
Vi Thermal Compensation Bias
APPLICATIONS ®c Clamp Pulse
B  FElectically Variable Analogue Delay Voo Drain Supply
B Line Store: Full NTSC TV Line Can Be Stored Vo Analogue Output
With A Clock Frequency (14.3MHz) Of Four NC Not Connected
Times The Colour Subcarrier Frequency &1 Clock 1
B Time Base Correction b2 Clock 2
B Time Compression/Expansion Vss | Ground
Voo Voo 2
_____ ‘S_'Cﬁ)——__———s——_—_——_——__———
B ] i
|
| conbhros |
|
oc 7 o|—>——~] |
|
l CLAMP + BUFFER + |
R [ NpuT T AGisten oSsRur Smes g
i l
|
‘ INPUT CLOCK OUTPUT CLOCK
‘ GENERATOR GENERATOR l
| |
| ] |
| |
Y GUS o — |
1 10 8
Ves @1 Vss

Fig.2 Block diagram

87



MS1003

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Veias = 4V, ®c = dcL, Voo = 15V, Ves = -5V, &L = 0.8V, oy = 125V, fd = 133MHz, fsig = 1kHz, T = 25°C

Characteristic Symbol Wi, Yra;:? Ty Units Notes
Supply current oo 12 16 mA | ®1 = dnd2 = P
Substrate current lse 10 20 LA
Gain G -2 0 +2 dB | Vin = 100mV pk/pk
Differential gain AG 3 % | Vin =1V pk/pk
Bandwidth BW 45 5 MHz | Vin = 1V pk/pk
Random noise RN 0.8 mV [ Bandwidth = 4.5MHz
Spatial noise (1) SN 25 mV | Holdtime = 1Ims &1 = ¢1,d2 = by
Rate of output signal offset (1) RSO 3 mV/ms| &1 = dL b2 = du
Output droop rate (1) Vo/T 4 8 Vis | &1 = dLd2 = dn
Signal input leakage lin 0.1 nA
Signal input capacitance Cnn 4 7 pF
Output resistance Ro 04 1 kQ
Clock capacitance
Phase/phase ® /b2 Cot 75 100 pF
Phase/gnd Co 60 80 pF | ®1and ¢2
Clamp capacitance Coc 2 7 pF
T = +70°C
Spatial noise (1) SN 50 mV | Hold time = Tms &1 = & d2 = du
Rate of output signal offset (1) RSO 70 mV/ms| &1 = ¢ b2 = by
Output droop rate (1) Vo/T 200 V/IS [®1 = dLd2 = du
Signal input leakage lin 100 nA
NOTE
(1) applies to MS1002-1 only
RECOMMENDED OPERATING CONDITIONS
Condition Symbol [—_Value Units Notes
Min. Max.
Supply voltage - positive Voo 145 155 \
Substrate bias supply Vs -6 -4 "
Clock low dL -1 0.8 V| All clock inputs
Clock high 3] 125 Voo V| All clock inputs
Clamp low boL -1 0.8 \
Clamp high deH 1.0 Voo \
Input bias range Vaias 35 45 V| Vin = 100mV pk/pk
Clock frequency fe - 25 MHz
Output load
Resistance Re 10 - kQ
Capacitance Cu - 15 pF
Ambienit operating temperature T 0 70 °C

ABSOLUTE MAXIMUM RATINGS

Storage temperature
Ambient operating temperature

-65°C to +100°C
0°Cto +70°C

Max.positive supply voltage (Vob) +19v
Min.negative supply voltage (Ves) -6V
Max.voltage on any pin (except Voo , Ves) Voo
Min.voltage on any pin (except Voo , Ves) Ves -0.3V

All voltages with respect to Vss (Ground)
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PRECAUTIONS

This device has limited immunity to static electricity when
handled. The conductive foam or plastic carrier provided
should be retained until the device is incorporated in its
circuit. Any handling of the device without its plastic carrier
should be minimised. Care should be taken to avoid any
static discharges occurring in the circuit before completion
and soldering should be carried out with an earthed bit.

Care should also be taken to avoid voltage transients in the
supply leads. These can occur when the supplies are
switched on or off. The track length from the clock drivers to
the CCD store should be minimised to prevent overshoots on
the clock waveforms. It is permissible to allow these
overshoots to exceed the minimum and maximum clock
voltage specifications by up to 2V for not longer than 10ns
duration per clock transition.

GENERAL OPERATION

The circuit operates as a sampled shift register under the
control of the external clocks ®1 and ®2. Analogue input
signals are sampled on the falling edge of the @1 clock and
are subsequently stored and shifted through the device to
appear at the output after 909 complete clock cycles (see
timing diagram in Fig.3 for exact delay information). Each
output sample is presented on the falling edge of ®1 and
exists for an entire clock period. The output waveform
consists of the delayed and/or stored analogue information
plus components of the inverse ®1 clock due to breakthrough
from internal sample and hold circuits. Connections for two-
phase operation are shown in Fig4. If the soft line clamp
facility is not desired, it may be disabled by connecting®c to
Vss. In this case, to maintain correct input biassing, the wiper

MS1003

of Rv should be connected to pin 4 instead, via a resistor, as
shown in Fig.5. The device exhibits signal inversion.

Delay mode

Incoming signals are applied to the terminal Vi via a
coupling capacitor (Fig.4). It is necessary for the user to
ensure that the incoming analogue signal contains no
frequency components in excess of fé < 2 in order to avoid
spurious components, due to aliassing, appearing at the
output. The output waveform is available directly from the
device, or may be taken via a suitable buffer circuit if a lower
output impedance is required. Analogue information
appears at the output terminal delayed in time by 910 clock
cycles. The frequency response characteristics of the device
are related to the clock frequency, f® as shown in Fig.6.

The clock frequency is variable over a wide range. At high
frequencies ( > 25MHz) the bandwidth of the device
becomes limited owing to the decreasing efficiency of the
charge coupled shift register. At low frequencies (< 100kHz)
the signal range is diminished because of the generation of
thermal charge in the shift register; hence the minimum
clock frequency is related to the maximum operating
temperature (the 100kHz figure corresponding to 70°C
operation). The device should be located away from circuit
components which dissipate power and should be provided
with the coolest ambient offered by the system. Heat
dissipation from the analogue store itself may be assisted by
soldering uncommitted pins to an earth plane. At low
frequencies the effects of thermally generated currents can
be minimised by using clocks having a short ®1 on-duration
(ta = 100ns). This approach also simplifies the filtering of
clock noise from the output. A 100nF decoupling capacitor
on pin 6 may be necessary in some applications.

2

Vi

D
Do ¢

D1 D2

¢ H

— 0L

t =9097 t =9107

Do D2 D3
VALID

BREAKTHROUGH

Mean uncascaded delay 909.5 7
Delay of N cascaded lines = 909.57 + (N -1)9107T

N U W /T\ VY

SAMPLE & HOLD CLOCK

Crossover points of clocks
nominally 50 %; exact timing
relationship is non-critical
providing:

Minimum time, 12,

when &1 is low and $2

is high, and

Minimum time, t4

when @1 is high and $2

is low

= 15ns

Minimum ti, t3 =10ns
Maximum ti1, t3 = 100ns

Fig.3 Timing diagram
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Time compression/expansion

Compression or expansion of analogue signals in the time
domain may be achieved by loading and unloading the shift
register at different frequencies. The low frequency limit for
this mode of operation is dictated by the rate of average
signal offset (RSO) as this will reduce the maximum output
signal amplitude.

Analogue storage

When the shift register has been loaded with analogue
signals, the clocks may be interrupted to achieve temporary
storage of the information. The samples are retrieved when
the clocks are subsequently re-started. The clocks must be
stopped in the state 1 = &L in order to minimise
degradation of the signal due to thermal leakage currents.
The maximum hold time is determined by the spatial noise
parameter (SN). Spatial noise magnitude is a function of stop

clock period and of operating temperature as shown in Fig.7.
MS1003-1 devices are tested in the stopped clock mode and
spatial noise parameters guaranteed for this type of
operation.

Component values

Co Output Capacitor, 1.0uF

Ci Input Capacitor, 0.1uF

Ri Input Resistor, 47kQ

Rv Variable Resistor, 200kQ

Rt Fixed Resistor, 820kQ

Rt Load Resistor, 10kQ  (including measuring
Cu Load Capacitor, 15pF kit impedance)

Co Decoupling Capacitors, 10nF

MS1003

o———{7
cLAMP
PULSE

Fig.4 Circuit connections (utilising line clamp)

Co
= s s
<o ouTPUT
u—b+——>o
]

CL

12[] RL

LOAD
1n[] ToR
10— o1
9 ]— ®2

Vss

Fig.5 Circuit connections (line clamp disabled)
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SIGNAL BANDWIDTH (BW) MHz
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10 15 20 25

CLOCK FREQUENCY, f¢p MHz
Fig.6 Typical bandwidth

AMBIENT TEMPERATURE T°C

/
55°C.
V

/

SPATIAL NOISE (SN) mV PEAK TO PEAK
3

0.1

Vs
A

/

CLOCK HOLD TIME, ms

Fig.7 Typical output spatial noise as a function of clock hold time and operating temperature
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w P LESSEY ADVANCE INFORMATION

Semiconductors
Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

1024 ELEMENT CCD ANALOGUE STORE

The Plessey MS1005 is a clock controlled analogue shift
register for applications including time delay, NC Ves Voo Voo
compression/expansion and temporary storage of analogue
or digital signals. Information is transferred through the
device by two externally supplied clocks; the timing between ne )’
the clocks is not critical. A soft line clamp facility is available "
so that the input can be referenced to a desired voltage level.
Internal thermal compensation circuits correct for any driftin
CCD bias over a wide range of temperature. NC

-
- .

Vo
Tla 150_C e
Veref 7735 MS1005 14 _
“le 130T ne
NC
8 9 10 1
FEATURES AR

DLoVs ©, D, LC18

B Typically 5MHz Video Bandwidth With A Clock
Frequency of 13.3MHz

Fig.1 Pin connections - top view

B 15V Supply Operation PIN NAMES
B Internal Thermal Compensation To Correct For
Any Drifts in CCD Input Bias Vea Substrate Bias
M Soft Line Clamp Facility Vi Analogue Input
V ref Clamp Reference Bias
Vi Thermal Compensation Bias
APPLICATIONS ®c | Clamp Pulse
Voo Drain Supply
M FElectrically Variable Analogue Delay Vo Analogue Output
M Time Base Correction NG 20‘ Connected
B Time Compression/Expansion z’ C:gzt ;
2
B Video Line Store vss | Ground
Vbp Vop 2
17 18 10
—r—— % ——0———— — —— — — — — — — — — —
| |
BIAS
| GENERATORS |
| |
oc 8
| |
| CLAMP + BUFFER + |
cCcD 1023 STAGE CCD CCD
Veref 5 T’—‘ R INPUT SHIFT REGISTER OUTPUT SAMPLE& [ vo
I |
v, 4 | |
| |
| INPUT CLOCK OUTPUT CLOCK |
| GENERATOR GENERATOR |
| |
1 l
I——————o————— - — 00— — —- —— — — — 00— —-———]
1 1"
VBB | Vss

Fig.2 Block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Veins = 4V, dc = dcy, Voo = 15V, Ves = -5V, dL = 0.8V, dn = 11.2V, fo = 13.3MHz, fsig = 1kHz, T = 25°C

Characteristic Symbol Win. \:_a;:e Max. Units Notes
Supply current loo 12 16 mA | &1 =drde = dL
Substrate current Iea 10 20 HA
Gain G -2 0 +2 dB | Vin = 100mV pk/pk
Differential gain AG 3 % | Vin = 1V-pk/pk
Bandwidth BW 45 5 MHz in = 1V pk/pk
Random noise RN 0.8 mV | Bandwidth = 4.5MHz
Spatial noise SN 25 mV | Hold time = Ims &1 = P2 = by
Rate of output signal offset RSO 3 mV/ms| &1 = dLd2 = dn
Output droop rate Vo /T 4 8 Vis [d1 =dLd2 = dn
Signal input leakage lin 0.1 nA
Signal input capacitance Cin 4 7 pF
Output resistance Ro 04 1 kQ
Clock capacitance
Phase/phase ¢ /b2 Co! 90 120 pF
Phase/gnd Co 75 100 pF | ®1and &2
Clamp capacitance Coc 4 7 pF
T = +70°C
Spatial noise SN 50 mV | Hold time = Ims &1 = dLd2 = dH
Rate of output signal offset RSO 70 mV/ms| &1 = dLd2 = dH
Output droop rate Vo /T 200 V/is |1 =dLd2 = dH
Signal input leakage lin 100 nA
RECOMMENDED OPERATING CONDITIONS
Condition Symbol Min.valueMax. Units Notes
Supply voltage - positive Vob 14.5 155 \
Substrate bias supply Vsas -6 -4 Y
Clock low dL -1 0.8 V | All clock inputs
Clock high dH 1.2 Voo V| All clock inputs
Clamp low doL -1 0.8 Vv
Clamp high PcH 11.0 Voo \
Input bias range Vaias 35 45 V| Vin = 100mV pk/pk
Clock frequency fo - 25 MHz
Output load
Resistance Rt 10 - kQ
Capacitance CL - 15 pF
Ambient operating temperature T 0 70 °C
ABSOLUTE MAXIMUM RATINGS PRECAUTIONS

Storage temperature
Ambient operating temperature

-65°C to +100°C

0°Cto +70°C

Max.positive supply voltage (Voo) +19v
Min.negative supply voltage (Ves) -6V
Max.voltage on any pin (except Voo, Ves) Voo
Min.voltage on any pin (except Voo, VBs) Ves -0.3V

Ali voltages with respect to Vss (Ground)
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This device has limited immunity to static electricity when
handled. The conductive foam or plastic carrier provided
should be retained until the device is incorporated in its
circuit. Any handling of the device without its plastic carrier
should be minimised. Care should be taken to avoid any
static discharges occurring in the circuit before completion
and soldering should be carried out with an earthed bit.

Care should also be taken to avoid voltage transients in the
supply leads. These can occur when the supplies are
switched on or off. The track length from the clock drivers to
the CCD store should be minimised to prevent overshoots on
the clock waveforms. It is permissible to allow these
overshoots to exceed the minimum and maximum clock
voltage specifications by up to 2V for not longer than 10ns
duration per clock transition.



GENERAL OPERATION

The circuit operates as a sampled shift register under the
control of the external clocks 1 and ®2 Analogue input
signals are sampled on the falling edge of the ®1 clock and
are subsequently stored and shifted through the device to
appear at the output after 1024 complete clock cycles (see
timing diagram in Fig.3 for exact delay information). Each
output sample is presented on the falling edge of ¢1 and
exists for an entire clock period. The output waveform
consists of the delayed and/or stored analogue information
plus components of the inverse @1 clock due to breakthrough
from internal sample and hold circuits. Connections for two-
phase operation are shown in Fig.4. If the soft line clamp
facility is not desired, it may be disabled by connecting ® cto
Vss. In this case, to maintain correct input biassing, the wiper
of Rv should be connected to pin 4 instead, via a resistor, as
shown in Fig.5. The device exhibits signal inversion.

Delay mode

Incoming signals are applied to the terminal Vi via a
coupling capacitor (Fig.4). It is necessary for the user to
ensure that the incoming analogue signal contains no
frequency components in excess of fé + 2 in order to avoid
spurious components, due to aliassing, appearing at the
output. The output waveform is available directly from the
device, or may be taken via a suitable buffer circuit if a lower
output impedance is required. Analogue information
appears at the output terminal delayed in time by 1024 clock
cycles. The frequency response characteristics of the device
are related to the clock frequency, f® as shown in Fig.6.

MS1005

The clock frequency is variable over a wide range. At high
frequencies ( > 25MHz) the bandwidth of the device
becomes limited owing to the decreasing efficiency of the
charge coupled shift register. At low frequencies (< 100kHz)
the signal range is diminished because of the generation of
thermal charge in the shift register; hence the minimum
clock frequency is related to the maximum operating
temperature (the 100kHz figure corresponding to 70°C
operation). The device should be located away from circuit
components which dissipate power and should be provided
with the coolest ambient offered by the system. Heat
dissipation from the analogue store itself may be assisted by
soldering uncommitted pins to an earth plane. At low
frequencies the effects of thermally generated currents can
be minimised by using clocks having a short ® 1 on-duration
(t2 = 100ns). This approach also simplifies the filtering of
clock noise from the output. A 100nF decoupling capacitor
on pin 6 may be necessary in some applications.

Time compression/expansion

Compression or expansion of analogue signals in the time
domain may be achieved by loading and unloading the shift
register at different frequencies. The low frequency limit for
this mode of operation is dictated by the rate of average
signal offset (RSO) as this will reduce the maximum output
signal amplitude.

®2

®1

D1 D2

1023 7t

1024 7 M
—® H
—_— 0L
t2 ta ‘

D
Do ! D2 D3
VALID

Mean uncascaded delay 1023.5 T
Delay of N cascaded lines = 1023.5 7+ (N - 1)1024T

w o/ /T\\ I\

SAMPLE & HOLD CLOCK
BREAKTHROUGH

e N

Crossover points of clocks
nominally 50 %; exact timing
relationship is non-critical
providing:

Minimum time, t2,

when ®1 is low and ®2
is high, and

Minimum time, t4

when @1 is high and 2
is low

= 15ns

Minimum ti, t3 =10ns
Maximum ti, t3 = 100ns

Fig.3 Timing diagram

95



MS1005
Analogue storage

When the shift register has been loaded with analogue
signals, the clocks may be interrupted to achieve temporary
storage of the information. The samples are retrieved when
the clocks are subsequently re-started. The clocks must be
stopped in the stated+ =@ Lin order to minimise degradation
of the signal due to thermal leakage currents. The maximum
hold time is determined by the spatial noise parameter (SN).
Spatial noise magnitude is a function of stop clock period
and of operating temperature as shown in Fig.7.

Component values

Co
Ci
Ri
Rv
R
Rt
CL
Co

Output Capacitor, 1.0uF

Input Capacitor, 0.1uF

Input Resistor, 47kQ

Variable Resistor, 200kQ

Fixed Resistor, 820kQ

Load Resistor, 10kQ  (including measuring
Load Capacitor, 15pF kit impedance)
Decoupling Capacitors, 10nF

OUTPUT

Fig.4 Circuit connections (utilising line clamp)

OUTPUT

LOAD
FOR
TEST

Fig.5 Circuit connections (line clamp disabled)
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Fig.6 Typical bandwidth

AMBIENT TEMPERATURE T°C
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Fig.7 Typical output spatial noise as a function of clock hold time and operating temperature
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S PLESSEY

Semiconductors

PIC1650-532/533

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still

have ‘pre-production’ status. Details given may, therefore, change without notice although
representative of ‘full production’ status product in most cases. Please contact your local

details of current status.

PIC1650-532/533

TELEVIEW CONTROL CHIP

The Teleview control chip, PIC1650-532/533 interfaces the
user to the Teleview system and generally organises the
operation of the system.

It is available in several versions each providing alternative
user inputs and operating features. Customised versions can
be provided if required. The details of the various versions
are shown in this datasheet.

FEATURES

Interfaces User to Teleview System
Initialises Teleview System

PIC1650-532 ASCII or Binary (IR Remote), Initialises
to Picture Mode

PIC1650A-533 ASCII or IR Remote, Viewdata only,
Local Programming of EAROM

PIN FUNCTIONS

we would expect this performance data to be
| Plessey Semiconductors Sales Office for

Vss (NEGATIVE SUPPLY)
AD ADDRESS INPUT/QUTPUT
A1 ADDRESS INPUT/OUTPUT ]
A2 ADDRESS INPUT/OUTPUT (]
TEST (]
A3 ADDRESS INPUT/0UTPUT []
A4 ADDRESS INPUT/0UTPUT []
AS ADDRESS INPUT/OUTPUT (]
AB ADDRESS INPUT/OUTPUT ]
A7 ADDRESS INPUT/QUTPUT []
AR ADDRESS INPUT/OUTPUT []
A9 ADDRESS INPUT/OUTPUT (]
READ/WRITE OUTPUT (]
S50 STORE SELECT OUTPUT (]
SS1 STORE SELECT OUTPUT (]
52 STORE SELECT OUTPUT (]
1 TIMESLOT INPUT (]
52 TIMESLOT INPUT [}
KBO KEYBOARD INTERFACE [}

KB1 KEYBOARD INTERFACE E

PIC1650-
532/533

VXX (POSITIVE SUPPLY)
[] voo

j -

[ AESET

N osc

[] clock outPuT

[] 07 DATA INPUT/OUTPUT
[] D6 DATA INPUT/OUTPUT
[] D5 DATA INPUT/OUTPUT
[) D4 DATA INPUT/OUTPUT
[ 03 DATA INPUT/OUTPUT
[) D2 DATA INPUT/OUTPUT
[] 01 oaTA INPUT/OUTPUT
[) B0 DATA INPUT/OUTPUT
[ KB7 KEYBOARD INTERFACE
] KB6 KEYBOARD INTERFACE
] KBS KEYBOARD INTERFACE
[ KB4 KEVBOARD INTERFACE
[] KB3 KEYBOARD INTERFACE

KB2 KEYBOARD INTERFACE

DP40

Fig.1 Pin connections - top view

36 Oscillator Oscillator resistor and capacitor connected to this pin
37 Reset
within specification
38 Not used
39 VDD} - .
40 VXX Positive power supplies +5V Nom.

Pin Number Name Function
1 Vss Negative supply (Ground)
2-12 A0-A9 Address Input/Outputs which are connected to the Teleview Address Bus
5 Test _ |Test pin - connect to Vss
13 Read/Write | Control output connected to the Teleview Store RW input
14-16 SS0-SS2 Store Select outputs
17,18 TS1,TS2 Time Slot Inputs from Video Generator
19-26 KBO-KB7 Keyboard Interface, may be Inputs, Outputs or Inputs/Outputs depending on the
version
27-34 D0-D7 Data Inputs/Outputs which are connected to the Teleview Data Bus

35 Clock Output|Not used except to check the Clock: frequency (output frequency fc/4)

Master reset input which must be kept at ground potential until the VDD power is
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ABSOLUTE MAXIMUM RATINGS

Voltage on any pin with respectto Vsspin. . ...........
Ambient operating temperaturerange . . . .. ...........
—55°C to +150°C

Storage temperature range

—0.3V to +15V

0°Cto +70°C

Exceeding these ratings could cause permanent damage. Functional operation
is not guaranteed under these conditions. Operating ranges are specified below.

ELECTRICAL CHARACTERISTICS (See PIC1650A Date Sheet for_full

specification).
Standard conditions (unless otherwise stated)

VSS = ov
VDD = +5V +10%
VXX = +5V +10%
Fclock = 1MHz
Ta = 0°Cto +70°C
Characteristic Min. Typ Max Units Conditions
Clock Frequency 0.8 1.0 MHz
Input Low Voltage -0.2 0.8 \
Input High Voltage 24 \%
Input High Voltage (Reset) Vdd-1 \
Input Low Current —200 —1600 MA | VIL=04V
Input High Current —-100 MA | VIH =24V
Input Leakage Current
(Reset) -10 10 MA
Output Low Voltage 04 Vv IOL =16 mA
Output High Voltage 24 A% IOH = —100uA
Supply Current 60 mA | IDD + IXX
CONTROL DESCRIPTION The PIC1650

The Control device performs the following essential
functions.

1. Interfaces a user input via a keyboard or probably a
remote control to the Teleview system.

2. Provides a control of the data interchange between the
Data Acquisition and Video Generator chips of the
Teleview system.

3. Provides the means to access the data and address
highways for writing to or reading from the various pages
of Store.

4. May access the data and address highways for any other
purpose to be defined. This may include other
peripherals such as magnetic storage, hard copy devices
etc.

The Control device requires 32 1/0's broken down into 3
sections.

Eight bits for keyboard interface

Eight bits for connection to data highways

Sixteen bits for connection to address highway, including
the read/write, Store select and Time Slot data.

The timing of a Control device is strictly limited by the fact
that it must perform its functions within specific times,
defined by the Time Slot data from the Video Generator (see
MR9735 Datasheet). The Data and Address highways are
shared by the other devices and the Control must not use the
highways at the wrong time.

100

The Teleview system uses the PIC1650, single chip
microcomputer, as the Control device. It is a standard part
that is programmed as outlined in Appendices 1 and 2.

The Program

The Program is not totally fixed. It consists of basic
processing sections but there are two versions with
variations in initialisation keyboard types and features. The
keyboard versions and features are described although it
must be remembered that not all features may be included
with any keyboard configuration.

The program initially includes operating facilities for both
Teletext and Viewdata but clearly these functions may be
separated in order to provide program space for extra
facilities.

Initialisation. At power on the initialisation routine must be
entered to set up the system to its initial state. As well as
internal latches, registers and so on the DA, VG and Stores
must be initialised. The following initialising routines will be
performed:

DA. The DA will be sent codes to simulate the key
depression. P-OOT--- (although the program may be
modified to send any page and time digits). it wiil be toid
Store number 7 (6 in binary).

Video Generator. The VG will be sent codes to set all
control bits to zero, to simulate P key pressed, Picture Mode,
not mix mode, not box clock, display store 6 (binary) and
cursor Off. In addition it will be cycled round all 8 Stores with
the Erase bit set (in Viewdata to erase all rows).



In Viewdata only applications the Picture/Text key may be

simulated to set the system into the Text mode and black and
white only applications may be initialised into mix mode.

Stores. The Stores will be fully erased by the Video
Generator and then each will have up to 10 characters
inserted (nominally in the middle of the screen), to provide
some indication of an empty Store. Teleview is currently
used in both versions, colour or height indicating keyboard
versions or Viewdata (in the -533 version) respectively.

I/O Lines All I/O lines must always be put into the non-
active state (output devices off, high level) whenever the
Control is not actually using them.

Synchronisation The Control is synchronised to the rest of
the Teleview system by the Time Slot bits, TS1 and TS2.
Whenever a job is finished the I/O lines will be made free and
the TS bits examined. The Control will then remain idle until
a change occurs in the TS status. At the change they will be
decoded into 1 of four time slots and the appropriate
subroutine performed. Processing must be ensured to take
less than the minimum time for that time slotand atthe end of
processing must make 1/Os free and again go idle.

Teletext Lines Time Slot (TS10) This will normally be 16 TV
lines long (1024us) but may be a minimum of two (128us).
The Control has nothing to do in this time slot because the
Teleview Data Acquisition must have use of the highways
and there may not be much time available. However, it can
use the time to update internal memory at frame rate (20ms)
if required.

Display Time Slot (TS00) 240 lines long (15.36ms) Control
may not use the highways at this time (except perhaps
around the line flyback) since the Video Generator will be
reading and displaying the contents of Store. The Control
will normally process the keyboard and decide on the action
to be taken according to which key has been pressed (see
KEYBOARD DESCRIPTION).

Data Interchange Time Slot (TS11) 24 lines long
(1536us) The Control device takes control of the Data and
Address highways during this time slot to control the
interchange of data around the system. It uses the Address
highway to signal to the other devices, as described later, and
to avoid the Store from interfering with the data highway the
Read/Write line is set to Write. The following functions are
performed:

1. If initialising, data is sent to the DA to simulate the
depression of keys P-OOT-—. Data is sent to Video
Generator, the Store number is incremented and the firsttwo
words primed for sending again next time. The first two
words are the ones containing the Store number and Erase
bit.

2. In both Teletext and Viewdata the Control first gets data
from the DA. The four words are read into the Control as
described later and stored if strobe set. The PBR bit and the
Strobe bit are checked in word 2 to decide if a page is being
received and a latch is set if appropriate.

3. After getting data from DA data may be senttothe DA. In
Viewdata only the Store Select number issent. In Teletext the
content of the data word that was set up during the keyboard
routine is examined and, if appropriate, data is sent. If Por T
latches are set, indicating those keys had been pressed, the
appropriate code is sent to DA together with ‘don't care’
digits to clear out the DA'’s digit store. If P was pressed all
page and time digits are cleared while if T pressed only the 4
time digits. P is only sent to DA ifitis notcurrently receivinga
page, i.e. between pages, so part pages are not stored, unless
P had been pressed twice. If Storing Rotating pages and a
page has been received a new Store number is sent to the
DA.

PIC1650-532/533

4. After dealing with the DA signalling data may be sent to
the Video Generator.

a. Firstly control bits are modified by the Control if
appropriate and these include setting the Erase bit for First
appearance or clearing all.control bits and setting Erase bit
if rolling.

b. The seven control to Video datawords are examinedin
turn and if appropriate are sent to the Video Generator.

5. After processing the DA and VG if the system is in
Viewdata data may be sent to the Modem and the cursor
location obtained from the DA (as described later).

‘Spare’ Time Slot (TSO1), 24 lines long (1536us)

This slot is used by the Control to process the Store. Keyed
digits in Teletext are inserted in the Store for display and in
Viewdata the Cursor must be inserted. The Stores may also
be initialised. The functions performed are as follows:

1. Initialisation. At power on or after the Reset command
an initialisation routine is performed. The Stores will be
erased by the Video Generator in turn and after each one has
been erased characters may be written to Store by the
Control. Up to 10 characters may be inserted, normally inthe
centre of the screen (starting at character number 415).
Initially Teleview is presented by the program may be
changed for any characters as required (Double Height text
is used in -533 version).

2. Normal processing begins by putting the Store Select
code out to the highway. If in Teletext the various key flags
are then examined in turn:

a. PKey. If Pkey hasbeen pressed thefirst 8characters
in the Store are cleared. .

b. SS. If Store Select key has been pressed the first 8
characters are cleared and the current Store number
inserted (as in d.).

c. TKey. If T key has been pressed any non entered
page digits are filled with “'s. Character T is put into 4th
position and 5-8 filled with -'s.

d. If adigit is ready for storing the appropriate address is
extracted, the character written to Store and the address
incremented.

3. When a character is written to Store the correct timing
must be observed, as outlined below:

Address is Output

Write bit set

Data Output

Write bit cleared

Data cleared (to high levels)
Address may be changed.

~ppoow

4. If in Viewdata the location defined by the address
received from the DA must have the cursor bit set. In this case
the character at that location is read, the cursor bit is set and
that location rewritten.

KEYBOARD INPUTS

The keyboard inputs are 8 parallel bits where the MSB is
used to indicate the signalling mode employed.

Two signalling modes are available: ASCII, which uses
return-to-zero signalling, and Binary, which also performs an
acknowledgement routine. Any other keyboard input may be
processed, however, if the limitations of an 8-bit input anda
sample rate of once per 20ms are noted.
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ASCIl Mode
ASCII mode key meanings are given in Table 1.
Viewdata ASCII Codes
Key Operation ASCII Code, Hex Meaning
CONTROL A 01 Picture/Text
CONTROL B 02 Clear
CONTROL C 03 Reveal/Conceal
CONTROL D 04 Store Select
CONTROL F 06 Mix
All other codes | Transmitted to line except
digit following Store Select
Teletext ASCIl Codes
Key Operation ASCII Code, Hex Meaning
0, -—-9 30, ----- , 39 0, -9
3A Page
; 3B Time
CONTROL A 01 Picture/Text
CONTROL B 02 Update
CONTROL C 03 Reveal/Conceal
CONTROL D 04 Store Select
CONTROL F 06 Mix
< 3C Box Clock
= 3D Hold/Store rotating pages
> 3E Roll Headers
? 3F Half page expansion

Table 1 ASCII key codes

Binary Mode

The Binary (Local or Remote) mode codes are detailed in
the Appendices at the end of this Datasheet.

Keyboard Actions

After the keyboard processing routine has decided on
which key has been pressed the actions are as follows:

Digits 0- 9. If following the Store Select key and digits 1- 8
the Store number is being updated. The Store Select flag is
cleared, blank digit made ready to put into Store and the
Video word (Control word to Video Generator - see ‘Data
Highways', ‘Signalling’) loaded. SSO may be read as Reset
and SS9 as Roll Headers or Hold. A normal digitin Teletext is
prepared for loading in Store and for sending to the DA, a
digit counter keeping a check of which digit has been
entered. More than 3 page digits or 4 time digits are not
allowed and are ignored. A normal digit in Viewdata is made
ready for sending out to the Modem.

PKey. Ifin Viewdata mode this istreatedas' *’andis made
ready for sending out (not in ASCII version since there are
individual keys for the two functions). Otherwise all
previously selected modes are cleared; digit counter reset;
first appearance flag set; P is loaded into the Video word. It
the P key has been pressed a second time before being
actioned a P twice flag is set for resetting the DA, via Data
Highway signalling.

T Key. Ifin Viewdata mode, this is treated as # for sending
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to the UAR/T (not in ASCII version). If in Teletext mode and
the 3rd page digit has not been entered the Roll mode is set;
Store Select is cleared; T prepared for loading to Store; T key
flag set; T loaded into DA word (Control word to DA - see
‘Data Highway’, ‘Signalling’).

Picture/Text. The mix bit is cleared and the P/T bit 6 set in
the Video words.

Update/Clear. If in Viewdata then set the Video word. If in
Teletext and the page digits have not been entered, then treat
as a ‘don’t care’ otherwise load the Video word.

Reveal/Conceal.
word.

The appropriate bit is set in the Video

Store Select. The Store Select flag is set. If in Teletext, the
Display Store number is prepared for loading to Store. If
Rolling Pages then stop them by loading Page Tens digit 14
to the DA. Simulate P key to Video Generator.

Roll Headers (also $S9). Prepare to send P to DA.

Mix. The Mix bit is toggled and prepared for sending to the
Video Generator. SP bit is set in Video word.

Box Clock. The BC bit is toggled and prepared for sending
to the Video Generator.

Don't Care (i.e.U/C Key) Prepares for loading -’ into Store
and increments digit counter. If in place of the third page
digit, T is prepared for sending to the DA and the Roll mode is
set.



Reset (SS0). The initialisation routine is entered in order to
erase all Stores and start again.

Hold (also Store Rotating Pages). Hold mode is toggled. If
entering hold mode store number incremented and prepared
for sending to DA. If ending the Hold mode, the current Store
number is prepared for sending to the DA.

Rounding Off. The appropriate key will cause control bits
C12, 13 and 14 to be set so that character rounding may be
switched off.

Half Page Expansion. This key will set the appropriate code
in the Video word.

ADDRESS HIGHWAY
Description

This highway provides addressing for the various Stores
(together with the read/(write) signal) and it will also be used
to ‘address’ the various building blocks of the Teleview
system. The 16 bits of highway are made up, starting at the
least significant end, from the 10 bits of Address followed by
the Read/(write) signal, the three Store Select bits and two
Time Slot bits.

To avoid stored data from getting onto the data highway

PI1C1650-532/533

when nothing is being addressed the highway free state will
address an unused part of the store and thus be all 1's.
Normal logic levels are therefore used. The Store will also be
put into the write mode.

SIGNALLING

During the Data Interchange Time Slot (TS11) the Control
device uses the Address Highway to signal which devices in
the system should write to/read from the Data Highway.
These codes are given in Table 2. External signalling to
blocks of the Teleview system must comply with this
Addressing procedure, and should only take control on
determining the Highway free status, and Time Slot data.

It can be seen that the addresses used for signalling
purposes, 1111XXXXXX, will address unused parts of the
Store since character addresses go from 0000000000 to
1110111111,

In addition to the above the Control may request the next
character position from the DA in order to insert the cursor.
The request is made by signalling all zero on the Store Select
highway during the data interchange time slot when the DA
will respond with the appropriate address. The data highway
cannot be used at this time since the character currently in
that location in Store zero will be read onto the display
highway.

Store Read/ "
Select (write) 10 Bit Address
S s s R A a a a a a a a a a
DA send 1 1 1 0 1 1 1 1 X X X X 1 0
DA receive 1 1 1 0 1 1 1 1 X X X X 0 1
Video receive 1 1 1 0 1 1 1 1 X X 0 1 X X
Modem receive 1 1 1 0 1 1 1 1 X 0 X X X X
Special interface receive 1 1 1 0 1 1 1 1 0 X X X X X

Table 2 Address highway signalling

DATA HIGHWAY
Description

The Data Highway is 8-bit parallel, and is used to send
display data (characters and display control characters) to
Store as well as System control information between the
various blocks. So that the ‘Highway free’ state should look
like all zero’s, inverse logic is employed.

Signalling

Basic character data only requires 7 bits so the data in and
out of the Store uses the seven least significant bits as the
character code. The eighth (most significant) bit is reserved
for the Cursor.

Interunit signalling uses the same 8 bit data highway and

uses only the least signficant seven bits for the data.
However, since signalling between the main components in
the system is asynchronous read when the strobe is a logic 1
(zero volts).

Because of the asynchronous nature of the Control chip all
signals to it are acknowledged. When the Control has
satisfactorily read a piece of data it will force all 1s to the
highway and then release back to all Os ready for the next
signal.

Table 3 shows the signalling by the Control intended for
the Data Acquisition Block of the Teleview system. Note that
Sss is a Store Select number (Binary) from 000 to 111. Codes
110, 101 and 011 may be used to address 3 stores (or less)
without decoding (i.e. one per bit) so for this reason the
Control will initialise the system to code 110 (Binary 6, Store
7). Code Dddd refers to a Digit Key value which is from 0, —-,
9, 15 although any value can be sent.
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Code Meaning Comments
0000 0000 | Highway free
1000 Dddd | Magazine Number Range from 0 7 (Binary) Digit 15 recog-
1001 Dddd | Page Number Tens nised by MR9710
1010 Dddd | Page Number Units as a ‘Don’t Care’
1011 0Sss | Store Select
1011 10Kk | Key Pressed Kk = 00 is Page, 01 is Time,
Kk =10 or 11 both spare
1011 1100 | Spare Code
1011 1101 | Spare Code
1011 1110 | Spare Code
1011 1111 | Dummy Code
1100 Dddd | Time, Hours Tens Range from 0 3 Digit 15
1101 Dddd | Time, Hours Units recognised
1110 Dddd | Time, Minutes Tens Range from 0 7 by MR9710 as
111 Dddd | Time, Minutes Units a ‘Don't Care’
NOTES

1. Active low signalling. 2. Most significant bit is a Strobe.

The Control will also request information from the DA (by
the appropriate Address on the Address Highway) by use of
the Data Highway as shown in Table 4. Having obtained this
information from the Data Acquisition Block, and obtained
any display requests from the user (via the keyboard

Table 3 Data highway signalling ; Control to DA

interface) the Control will send information to the Video
Generator to update its Control and Display latches. After
receiving the appropriate address on the Address Highway
the Video Generator can now be signalled to on the Data
Highway as shown in Table 5 and 6.

Code Meaning Comments
1000 T S s s | Control Word 1 Sent first, always sent.
T is Teletext bit, 1 = Teletext.
Sss = Store Select number that DA is
currently using.

For Teletext, further codes are: Sent only when a valid Header is received
1001 PRB C4 C6 C5 | Control Word 2 by the DA. PRB set when a page is being
1010 C10 c9 c8 C7 | Control Word 3 received. )

1011 Ci4 ci3 Ci2 C11 | Control Word 4 C4 to C14 are the Teletext control bits.

Further codes for Viewdata are:

Sent only when a Control Character is

1001 X F 0 0 | Control Word 2 received by the DA. F is sent when the
1010 b7 0 b6 b5 | Control Word 3 Form Feed character is detected.
1011 b4 b3 b2 b1 | Control Word 4 b.1 - b7 are the seven bits comprising the
Viewdata character.
NOTES

1. ‘Sent’ means that the Strobe bit (ie. MSB) is set. 2. Signals acknowledged by control forcing all 1's.
Table 4 Data highway signalling : DA to Control

Code Meaning Comments
1000 T S s s | Control Word 1 Sss = Store being written to.
1001 * * * * | Control Word 2 * Codes are as defined in Table 4, for
1010 * * * + | Control Word 3 Viewdata and Teletext as shown. Teletext
1011 N N N « | Control Word 2 control bn§ or Viewdata character bits will
be as received by the Control.
1100 SP D d d | SP = Set P/T to Picture Ddd = Store being displayed from.
1101 KY P ky ky | Key Data See also Table 6. P = P key pressed.
1110 X BH M BC | BH = Box Header. Latches set/reset by appropriate bit.
M = Mix.
BC = Box Clock.
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KY ky ky Meaning Comments

0 0 1 Picture/Text key pressed

0 1 0 Reveal/Conceal key pressed .

toggled by the appropriate code.

0 1 1 Half Page key pressed Latches toggled by pprop

1 0 0 Update/Clear key pressed

1 0 1 Rounding and Flashing OFF |Reset by P key/New Viewdata Page or

Store Select.
1 1 1 Hold Not used by MR9735

Table 6 Key data control word interpretation

Finally, the Control will also signal to a Modem in the same
manner. In this case however, it is active high signalling with
the MSB an active low strobe (i.e. inverse case). The seven bit
code will be intended for the modem; Control signals
required by a UAR/T will be generated by the Teleview DA
unit. Note that the DA will respond to the address ‘modem
receive’ and, together with the strobe, will enable the UAR/T
to read the Highway.

APPLICATION NOTES

Figs. 2, 3 and 4 show circuit diagrams of three options for
signalling via the keyboard interface. Those of Figs. 2 and 3
use the ASCII return-to-zero mode for remote or local
applications.

One point to note is that the extra logic based around a
NAND latch provides an enable/disable feature for the
remote option: a transmitted 11111 code from the SL490
allows subsequent codes to communicate with the PIC1650-

532. A transmitted 11011 code disables communication and
thus allows bits 1 to 6 (KBO to KB5) to be used again for
signalling to other devices i.e. the PIC1650-532 will ignore all
subsequent codes since KB6 (pin 25) is held low as a result of
the ‘disable’ code.

The enable/disable codes can be changed by alternating
the connections to the 41/P AND gate driving the NAND
latch, or omitted altogether by connecting KB6 to KB5 in
common with the drive to KB5.

To signal in remote mode (and thereby avoid the condition
referred to in Note 2 above) simple extra logic as shown in
Fig.4 can be employed. The KB7 pin is pulsed low by the
PIC1650-532 operation every 20ms, and this is used to drive a
simple NAND latch which forms an acknowledgement-type
function with the ML924 outputs. Note that omitting the
enable/disable feature is still possible as before, simplifying
the AND gate driving KB5 and KB6 to a 2-input gate.

Similar logic can of course be employed for a local keypad
using Remote mode.
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Fig.2 Local keypad using ASCII mode signalling
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P1C1650-532
APPENDIX 1

This version interfaces either with an ASCII return to zero keyboard or from remote control receiver data.

INPUT (a) ASCII Return to zero
(b) Binary Return to zero (from local keyboard or
remote control)

POWER UP MODE Picture
POWER UP DISPLAY (a) ASCII Teleview Cyan

(b) Binary Teleview  Yellow
POWER UP PAGE XO00 in Store 7
KEYBOARD INTERFACE

KBO pin 19 LSB Input

KB1 pin 20 LSB Input

KB2 pin 21 LSB Input

KB3 pin 22 LSB Input

KB4 pin 23 LSB Input

KB5 pin 24 LSB Input

KB6 pin 25 MSB Input

KB7 pin 26 ASCII/Local Binary Input

or Remote Acknowledge

KEYBOARD CODES

(a) ASCII Standard 7 bit ASCI! (These codes are only acted upon in Viewdata Mode)
(b) Binary (Local or Remote)
Binary Code Key Meaning
MsSB LSB
1100000 Picture/Text
1100001 Mix
1100010 Half Page Expansion
1100011 Store Select
1100100 7
1100101 8
1100110 9
1100111 Box Clock
1101000 4
1101001 5
1101010 6
1101011 Hold (Store Rotating Pages) (Release Line)
1101100 1
1101101 2
1101110 3
1101111 Reveal/Conceal
1110000 Page (or * in Viewdata)
1110001 0
1110010 Time (or #in Viewdata)
1110011 Update/Clear
1110100 Rounding + Flash Off
1110101 Cursor ON
11710110 Cursor OFF
1110111 Roll Headers
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APPENDIX 2

This version interfaces either with an ASCI|, return to zero keyboard or with a remote control receiver and as such may

replace pattern 532.

It provides control of Viewdata functions only together with Local Programming of Telephone numbers via PIC1650Z-536.

INPUT

POWER UP MODE
POWER UP DISPLAY

POWER UP STORE

KEYBOARD INTERFACE

KEYBOARD CODES

(@) ASCII

(b) Binary (local or remote)

Notes 1 and 2 as for pattern 532.

10

ASCI! return to zero or binary return to zero from local
keyboard or direct connection to remote receiver.

Text, Cursor off

Double height Teleview

Store number 1 (binary 000)

KBO pin 19 LSB Input

KB1 pin 20 LSB Input

KB2 pin 21 LSB Input

KB3 pin 22 LSB Input

KB4 pin 23 LSB Input

KB5 pin 24 LSB Input

KB6 pin 25 MSB Input

KB7 pin 26 ASCII/Local Binary Input

or Remote Acknowledge

Full 7 bit ASCII set

Binary Code Key Meaning

1100000 Picture/Text

1100001 Print

1100010 Half Page Expansion

1100011 Store Select

1100100 7

1100101 8

1100110 9

1100111 (Not Used)

1101000 4

1101001 5

1101010 6

1101011 Hold/Disconnect Line

1101100 1

1101101 2

1101110 3

1101111 Reveal/Conceal

1110000 Star

1110001 0

1110010 Square

1110011 Clear (Inhibit Display)

1110100 Rounding & Flashing Off

1110101 Cursor On

1110110 Cursor Off

1110111 Reset

in yellow on blue




OPERATION

(a) ASCII codes transmitted directly to line via UAR/T and
MODEM. If 536 autodialler fitted, square and digits 1-4 will
enable dialling.

(b) Picture/Text. Switches display alternately between
picture and text. If 536 autodialler fitted this key will drop the
telephone connection.

(c) Print. Alternately puts system into MIX mode and back
to normal. Mix mode enables monochrome video to be
generated and removes coloured backgrounds. When
entering mix mode character rounding and flashing are
inhibited until new page received (only for MR9735).

(d) Store/Select. Followed by digits 1-8 will select one of
eight possible Stores for display. If 536 autodialler fitted and
system in ‘link-back’ mode then Local Programming of
telephone numbers may be enabled by selecting zero. SSO
will clear screen and digits 1-4 may be pressed to enable the
programming of the appropriate telephone number. The
number is entered using digits 0-9 (0 displayed as :) star for
access pause (displayed as ;) and square as formatter and
space filler (displayed as ?) to complete all 16 digits. SSO
followed by Reveal will display all the telephone numbers on
the screen.

(e) Hold. If the 536 autodialler is fitted this key will drop the
telephone line.

(f) Reveal/Conceal. Will alternately reveal and conceal
characters. Initialised to conceal state for new page or new
Store.

(g) Clear. Clears the screen of all text. Display restored by
second depression of the key and by reception of a new
page.

(h) Rounding and Flashing Off. Character rounding and
flashing may be inhibited in MR9735 until a new page is
received.

(i) Cursor ON/OFF. The cursor may be locally controlled
by these codes.

(i) Reset. Simulate the power-on reset. All stores are
cleared and initialised to ‘Teleview'.

PIC1650-532/533
Notes:

During initialisation the PIC1650-532/533 decides whether
an ASCII keyboard or a remote control receiver is being
used. If all Keyboard Interface inputs are low an ASCII
keyboard is assumed.

1.(a) ASCIH Mode

Return to zero signalling is employed, the KB7 input being
used to switch from full ASCII to local Binary.

With KB7 equal to 1 the other 7 bits are read as standard
ASCII. (Note this input must be pulsed with the other bits).

With KB7 equal to 0 the other 7 bits are read as binary with
meanings detailed above.

(b) Remote Mode

In this case the same binary codes are used but an
acknowledgement routine is performed by the PIC1650-
532/533.

The connections between the PIC1650-532/533 and a
remote control receiver are made as follows:

P1C1650-532 REMOTE CONTROL WORD
KBO pin 19 LSB CODEBIT A
KB1 pin 20 CODE BIT B
KB2 pin 21 CODE BIT C
KB3 pin 22 CODE BIT D
KB4 pin 23 CODE BIT E
KBS pin 24 CODE BIT F
KB6 pin 25 MSB CODE BIT G
KB7 pin 26 ACKNOWLEDGE SIGNAL

2. The codes should be valid for a minimum of 20msecs. In
the ASCIl mode if two key operation SSO is used the
Second code (0) should only be valid for a maximum of
120ms to avoid changing keyboard modes (see Application
Notes).
3. The double key operations are recognised:

(a) Store Select 9 is equivalent to Roll Headers.

(b) Store Select 0 is equivalent to Reset (Clear Stores).
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o) PLESSEY

Semiconductors

PIC1650-536

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your Jocal Plessey Semiconductors Sales Office for

PIC1650-536

details of current status.

TELEVIEW AUTODIALLER/TERMINAL IDENTIFIER

The Autodialler/Terminal Identifier is an extension to the
TELEVIEW system that is designed to perform the
Autodialling function of a Viewdata system, to transmit the
terminal identification (ID) code and to allow the remote
programming of all the stored numbers.

The system consists of a PIC1650-536 attached to the
TELEVIEW address and data highways, an EAROM for non-
volatile storage of the ID and telephone numbers and relays
for controlling the telephone line.

FEATURES

B Non-volatile Storage of 4 Telephone Numbers of
16 Digits

B 10 IPS Loop Disconnect Dialling

B Non-Volatile Storage of Identity Code of 16 Digits

B Full Remote Programming Capability

B Optional Local Programming

B Easy Connection to Teleview System

B Spare memory locations

PACKAGE

PIC1650-536 — 40 lead DIL

ABSOLUTE MAXIMUM RATINGS
See PIC1650 datasheet for details.

ELECTRICAL CHARACTERISTICS
See PIC1650 datasheet for details.

Vss (GROUND)

A0 ADDRESS INPUT/OUTPUT

A1 ADDRESS INPUT/QUTPUT

A2 ADDRESS INPUT/OUTPUT

Vss ADDRESS INPUT/OUTPUT
A3 ADDRESS INPUT/OUTPUT
A4 ADDRESS INPUT/OUTPUT
AS ADDRESS INPUT/OUTPUT
A6 ADDRESS INPUT/OUTPUT
A7 ADDRESS INPUT/OUTPUT
A8 ADDRESS INPUT/OUTPUT
A9 ADDRESS INPUT/OUTPUT
READ/WRITE INPUT

$S0 STORE SELECT INPUT/OUTPUT
$S1 STORE SELECT INPUT/OUTPUT
$S2 STORE SELECT INPUT/QUTPUT

TS1 TIMESLOT INPUTS/OUTPUTS
TS2 TIMESLOT INPUTS/OUTPUTS
DATA INPUT/OUTPUT TO EAROM

€3 OUTPUT/CARRIER PRESENT
INPUT TO ER1400

0
{
{
i
o
i
Q
E PIC1650- 536
0

i

g

i

i

[

[a

[

(1 N

Vax (+9.1V NOM)

[] Voo (+5V NOM)

] -

[ RESET INPUT

(] OSCILLATOR INPUT

[ cLock output

[} D7 DATA INPUT/OUTPUT
] D6 DATA INPUT/OUTPUT
[] DS DATA INPUT/OUTPUT
[1 04 paTA INPUT/OUTPUT
[] D3 DATA INPUT/OUTPUT
[] D2 DATA INPUT/OUTPUT
[1 D1 oA InpuT/0UTPUT
[] DO DATA INPUT/OUTPUT
[1 DiAL ouTPUT (B)

[1 mAsK ouTPuT (C)

[] LINE OUTPUT (A)

) 14z CLOCK OUTPUT

[ c1 ouTPUT To EAROM
[} c2 outeuT TO EAROM

DP40

Fig.1 Pin connections - top view

DIGIT ‘4’

1

*II*-L
_,|

27.2
to 41.1 ms

57.2ms

t0 77.3 ms

REPETITION RATE 9 — 11 PER SECOND

800 — 900 ms
1DP

DIGIT '3’

e

C MAKE

5082

B HOLDING 30082

D BREAK

5MQ

Fig.2 Autodialler pulses
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PIN FUNCTIONS

Pin No. Name (Symbol) Function
PIC1650-536
1 Vss Ground
2 AQ
3 Al Address Input/Output - connect to TELEVIEW Address Bus
4 A2
5 Vss
6 A3
7 A4
8 A5
9 A6 Address Input/Output - connect to TELEVIEW Address Bus
10 A7
1 A8
12 » A9
13 Read/Write Input/Output Control to Page Memory - connect to TELEVIEW R/W line
14 SSO
15 SS1 Store Select Inputs/Outputs - connect to TELEVIEW SS lines
16 S§S2
7 TSt i Time Slot Inputs - connect to TELEVIEW TS lines
18 TS2 P
19 Data Input/Output
20 C3 Output Interface to EAROM non volatile memory.
21 €2 Qutput Pin 20 doubles as the carti t input
22 C1 Output oubles as the carrier present input.
23 14kHz Clock Output
24 Line Output (A) Output to Line Looping relay
25 Mask Output (C) Output to Mask relay
26 Dial Output (B) Output to Dialling relay
27 DO
28 D1
29 D2
30 D3
31 Da Data Input/Output - connect to TELEVIEW Data Bus
32 D5
33 D6
34 D7
35 Clock Output Monitor point for Clock oscillator. Set frequency to 250kHz nominal
36 Oscillator Input Connect Clock oscillator components to this point
37 Reset Input Master reset input connect to corresponding pin on TELEVIEW control
PIC1650
38 - No connection
39 Voo Positive supply +5V nom.
40 Vxx Positive supply to output buffers +9.1V nom.
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OPERATION

Autodialler

The system responds to inputs via the TELEVIEW keyboard
in order to initiate the automatic dialling of the Viewdata
telephone numbers. There are 4 stored telephone numbers
that may be accessed by 4 keys as described in the Prestel
Terminal Specification.

Each Telephone number can consist of up to 16 digits
including access pauses and formatting codes.

The system may be operated fully automatically or with
manual dialling.

1. Automatic Dialling

With the system off-line and in the Viewdata mode the
initial action is to press the Square (#) key. The Tele-
view system will be put in the Text mode and the
currently displayed Store will be cleared. The telephone
line will be looped and the audio should be switched to
a loudspeaker.

Once dialling tone is heard a digit is pressed according
to the Viewdata service required.

Digit 1 — will give the Prestel service. (Block 2)

Digit 2 — will give a second number for the Prestel
service. (Block 3)

Digit 3 — will give the third number. (Block 6)
Digit 4 — will give the fourth number. (Block 7)

If a digit is not pressed for 30 seconds after the Square
(#) key the line will be released. The digits will be put
onto the screen as they are being dialled and if formatt-
ing characters had been loaded in the digit store the
display will be spaced accordingly.

|f a pause had been programmed, for access to a further
dial tone for example, the system will put a * on the
screen and wait for release. To release the access pause
the appropriate digit is pressed again and dialling will
continue. If the system does not receive a manual
release it will continue after a time-out of four seconds.

If at the end of dialling the call fails, pressing the Square
(#) key will clear the call and then start again by re-
looping the line.

When the required incoming carrier tone is received the
modem will return its appropriate tone to the Viewdata
computer which may then send the first page of data
and initiate terminal identification.

If the carrier tone is not received for any reason the
line will be released after 30 seconds.

Once a satisfactory connection is made to the View-
data computer (i.e. carrier is detected), the keypad
will revert to normal Viewdata mode and dialling will
not be possible.

2. Manual Dialling

If the required telephone number is not stored within
the terminal the call may be made using the normal
telephone. The system should start off-line and in the
Viewdata mode. The number is dialled using the tele-

PIC1650-536

phone in the normal way and when dialling is complete
the Square (#) Key is pressed. This will put the system
into the Text mode, erase the currently displayed store
and hold the line. The telephone handset is replaced and
once the carrier tone is received the procedure is as
before.

. Connection Release

|f at any time the carrier detection logic detects that
the carrier is lost the connection will be immediately
released.

The connection will also be released when the Teleview
system is swijched to the Picture or Teletext modes,
or if the Hold Key is pressed (if available).

Alternatively the appropriate computer log off procedure
may be used.

In all cases the content of the Teleview Stores will
remain as they were at the moment of disconnection.

. Remote Programming

The Teleview highways will be monitored for those
special ESC sequence codes that indicate the entry
into the Programme-Verify mode as described in the
Prestel Terminal Specification.

In the Teleview System the Data Acquistion chip
receives data from the Viewdata computer and normally
loads data to the display store. Any codes, particularly
ESC sequences, that it does not use, it puts out onto the
Teleview highway system where the remote programming
device may receive them.

The basic programming sequences are as described in the
Prestel Specification except that the data for programm-
ing the EAROM will initially be put into the display
store by the DA chip. The programming device will
read the digits from this store and erase them after
checking that they are all valid codes. The display
will be blanked during programming.

. Local Programming

For system security, particularly in the domestic
environment, the local programming of telephone
numbers and identity codes is not encouraged.

However, the Teleview system has been designed such
that it may “talk to itself” and by doing this and having
some additional keys (especially ESC, ENQ, ?, : and ;)
a very secure local programming mode is available.

The UAR/T transmit and receive clocks are connected
to a single frequency, the output joined to the input
and the carrier present input is forced true. The standard
programming sequences may then be input to the system
to read out and/or modify the content of the digit
store.

. Spare Storage

While only the first 7 blocks of storage are defined
(as ID code plus 6 telephone numbers) a further 4
blocks are available and may be accessed by the Prog-
ramme/Verify sequences if required. They could, for
example, be used to store alternative identity/security
codes for private Viewdata systems.
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8. Programming Routine
(The following is an extract from the Prestel Terminal
Specification).
The programming Routine is entered by a 4 character
sequence ESC1 ESC2. This puts the terminal into
Programme-Verify mode (See Fig. 3). The memory is
divided into seven 16 character blocks. A skip block
command ESC 3 is used to skip through the blocks.
Default is block 1 at entry to Programme-Verify mode.
After a number (0—6) of skip block commands, Verify
mode may be selected by ENQ, or Programme mode
may be selected by ESC 4.
Entry of Verify mode shall cause the terminal to trans-
mit down the telephone line the contents of the current
block (excluding any space-filling characters) and 75
bit/s and then revert to normal mode.
Programme data shall follow ESC 4 using the numbers
0—9 for the Identity Code and the codes given below
for telephone numbers. Character 3/15 (?) will be used
as a space filling character after valid data characters to
make the total number of characters in a block equal to
16. 3/15 (?) may also be used between parts of the
number to identify ‘“‘natural”’ breaks. It may then be
displayed as a space if the number is displayed for the
user, e.g. :1?618?11112???? displayed as 01 618 1111.
After recieving these 16 characters the terminal reverts
to normal mode.

Dialler Codes (only for blocks 2—7)
RECEIVED 1S07
CHARACTER
(also used for transmission

after ENQfor block verification)

DIALLED DIGIT

1 1
2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
0 :
PAUSE ;
RESERVED
SPACE FILLER ?

A delay of at least 5s will be present between the last
character to be written into the memory and the next
attempt to leave Normal mode. This is to facilitate the
use of slow write/erase memories.

Blocks 1—7 are defined as follows:—

Block 1 Identity Number
Biock 2 Telephone Number A
Block 3 Telephone Number B
Block 4 Not used

Block 5 Not used

Block 6 Telephone Number E
Block 7 Telephone Number F

16

A and B are the Prestel Computer Centre telephone
numbers.

E and F are the third and fourth choices.

9. Line Interface

(The following is an extract from the Prestel Terminal
Specification).

Physical Termination

British Telecom will install a Jack 96A in customers premises
to access Prestel. The customer Prestel Terminal will require
a suitable compatible plug (e.g. British Telecom Plug 505).

DC CONDITIONS

Four sets of DC conditions are specified for the line inter-
face.

(a) The off-line condition (idle state) applies when the
terminal is not using the telephone line.

(b

The line holding condition applies when the terminal
goes on-line, is sending tones to or teceiving tones
from the line and during inter-digit pauses.

(c) The pulsing make condition applies during the make
part of a dialled digit pulse.

(d) The pulsing break condition applies during the break-
part of a dialled digit pulse.
Plug
Points Resistance Capacitance
(a) Off-Line 2-3 >5 Mohm* < 0.01uF
Idle Condition 1-5 <10 ohm
(b) Line 2-3 <300 ohm+
Holding
Condition 1-5 >5 Mohm
(c) Pulsing Make 2-3 <50 ohm
1-5 >5 Mohm
(d) Pulsing Break 2—3 >5 Mohm
1-5 >5 Mohm*
All times  Any to earth >5 Mohm* < 0.01uF

* Measured at 250V DC. All conditions to be independent
of polarity.
+ Measured with line currents up to 120 mA.

The max DC short circuit available from line is 120mA.

AC CONDITIONS

When the terminal is on-line (i.e. line holding condition) it
shall present an impedance between 400 and 900 ohms
at an angle not greater than 45 degrees for all frequencies
between 300Hz and 3400Hz between plug points 2 and 3.

AUTODIALLING

If a loop disconnect autodialler is fitted then the following
requirements must be met:

The digit signals shall appear as loop disconnect pulses
between Plug Points 2 and 3 at a repetition rate of between
9 and 11 pulses per second. The break period shall be



between 63% and 70% of the total pulse period (break
plus make). The length of the break period condition (d)
of each pulse shall be within the limits of 57.2 to 77.3 ms
and the length of the make period condition (c) between
any two break periods shall be within the limits 27.2 to
41.1 ms. For a period of at least 5 ms before and after
pulsing condition (c) shall apply.

The digit to be dialled represents the number of break
pulses to be sent except that digit O represents 10 pulses.

PIC1650-536

Inter digit pauses shall be provided. The duration shall be
between 800 and 900 ms. During the pause, condition (b)
shall apply except during the first and last 5 ms periods
when condition (c) shall apply. Fig. 2 explains this
diagramatically.

When the terminal is transferring to the line holding
state the high impedance between Plug Points 1 and 5
must not be presented more than 20 ms before the low
impedance is presented between Plug Points 2 and 3.

ANY
POWER UP PARITY ERROR CHARACTER
SEQUENCE

S~ LT

NORMAL MODE
|
ENQ ES!C !
Esc2
SEND ID PROGRAMME -
NUMBER VERIFY MODE
BLOCK 1
(D)
ENQ ESlc 4 ESC3
|
VERIFY PROGRAMME BLOCK 2
BLOCK 1 BLOCK 1 (A)
2 ENQ ESC4 ESG3
2
4
s BLOCK 3
7 (B)
? I\
5 ENQ ESC4 ESC3
2 |
K BLOCK 4
2 (©)
?
D s
\
BLOCK 5
(D)
ESC 3
BLOCK 6
(E)
escs
BLOCK 7
(F)
/]

Fig.3 Flow diagram for programming 1D and telephone numbers
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APPLICATION

The Autodialler/Terminal Identifier has been designed for
easy incorporation into the basic Teleview system. Special
care has been taken to ensure that pin connections allow

an easy and logical printed circuit layout.

The circuit diagram of the main electronics is shown in Fig.4
and that of the Line Interface in Fig. 5.

The system has the following power supply requirements:

+ 9.1V @ 13mA

+ 5V @ 140mA (Relays)

+ 5V @ 55mA (Logic)

-26V @ 8mA
It may be acceptable to eliminate RLC and substitute two
silicon diodes back to back across the modem side of the
isolation transformer. This will be subject to approval by the
British Telecom if used in Prestel equipment.
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Fig.4 Auto dialler add on circuit for Teleview
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2
—O0 \y—O0—4
3 LINE
————————0 L —o0
TO MODEM 5
—0 1
TEL
A2
o 1V ° o - ° ®
R3[ |10K Rs| [10K R7/| |10K
LINE DIAL MASK
(A)> R2 TR1 (B) R4 TR2 (C)> R6 TR3
c2 3K3 BC327 10K 2N3906 10K 2N3906
10u
S S s
D1l 2L D3l
IN4001 4 RLA IN40014 RLB IN40014 RLC
F F F
° ot *®
T1
RLA CLARE CUP-V 10301
RLB  CLARE CUP-V 10201
RLC CLARE CUP-V 10001
GD1  CERBERUS UC 90Q
R1 100 ohms
FS1  250mA quick blow, ES4265
c 2UF

Fig.5 Teleview line switching
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SL471

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range whjch, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

SL471

BCD TO 1 OF 10 DECODER/VARICAP DRIVER

for details of current status.

The SL471 can be used to decode the outputs of any of the
ML920 series Remote Control Receivers. A 33V power

supply voltage rating makes the circuits particularly useful wi 7 wfourrs
for varicap driving in TV receivers. outeut 62 15[ ourpur &
outPuT 7(]3 1a[J output 3
FEATURES outputs[Je  SLA71 3] outeuT 2
] Up to 10 Programs outPuT 8[]s 12[] ouTPUT 1
B Direct Drive From ML920 Series Receivers oureur 0 e e
B Direct Varicap Voltage Selection et o 7 o weur A
B TTL Compatible Inputs ipu ¢ [Js o[1weur 8 -
B Temperature Compensated Outputs
B sufficient Output Current Avallable to Drive Fig.1 Pin connections - top view
LED Indicators
D (o3 B A O/P (HIGH)
ABSOLUTE MAXIMUM RATINGS o 0 o o 1
Storage temperature -55°C to +125°C 0 0 0 1 2
Operating temperature -10°Cto +65°C 0 0 1 0 3
Supply voltage 36V 0 0 1 1 4
Output current 20mA 0 1 0 0 5
o] 1 0 1 6
0 1 1 0 7
0 1 1 1 8
1 0 0 0 9
1 0 0 1 10
1 0 1 0 NONE
1 0 1 1 NONE
1 1 0 0 NONE
1 1 0 1 NONE
1 1 1 0 NONE
1 1 1 1 NONE
Table 1 Positive logic decode table
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 25°C; Vcc = 33V
- . Value . -
Characteristic Pin Vi, Typ. Mo Units Conditions
Operating supply voltage Vcc 1" 30 36 Y
Supply current " 3 5 mA Output unloaded
Selected output level 2-6,12-16 Vce-1.7 [Vee-2.5 \ 100k load to OV
Vece-25| Vec-3 \% 20mA output current
Unselected output 2-6,12-16 1 \Y 100k load to OV
Input high state 7-10 17 20 \
Input low state 7-10 -0.3 +0.4 "
Input current Vin = 20V 7-10 08 1.4 mA See input circuit Fig.3
Temperature coefficient of 2-6,12-16 1.7 mV/°C| 100k load to OV
output voltage
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Fig.2 Logic diagram

20k
weut O—{ ]
I 300
——O OUTPUT
o ov
ALL INPUTS ALL OUTPUTS

Fig.3 Input and output equivalent circuits

VARICAP
p—=» TUNING
VOLTAGE
1"y L]
12 c
8 1
ML923 SLa71 (
9 16
TTT LT
pry L1 ? —_—— — — —
- I
—_ ——
M 1 - - — —
+33Vv i
VARICAP
SUPPLY

Fig.4 Typical application circuit for 10 programmes
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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.

FEATURES

B Fast Acting AGC Improves Operation in Noisy
Environments

B Differential Inputs Reduce Noise Pick-up and
Improve Stability

B Gyrator Circuit Allows Operation in Environments
with High Brightness Background Light Levels

B Output Pulse Stretcher for use with Microprocessor
Decoders

B On-Chip Stabiliser Allows Operation with a Wide
Range of Supply Voltages

B Direct Interface to Plessey ML920 Series Remote
Control Receivers

B Low Noise Qutput

DIODE CATHODE [+ [] DIODE ANODE

3

@

GYRATOR €2 []2 [11ST STAGE DECOUPLE

3

GYRATOR C1[]3 [1INPUT GROUND

INPUTVec[Ja  sSLags  13[]OUTPUT GROUND

2ND STAGE DECOUPLE [|s 2| ] REGULATOR INPUT
4TH STAGE DECOUPLE []s 1[]STRETCH OUTPUT

OUTPUT Vee []7 o[ 1STRETCH INPUT

AGC DECOUPLE [Je s[ouTPUT

DP16

Fig.1 Pin connections (top vievs)

-ABSOLUTE MAXIMUM RATINGS

Supply voltage (V Pins 4 & 7) +10V wrt V Pins 13 & 14

Regulator input voltage (V Pin 12) -20V wrt V Pin 7
Output current 5mA
Stretch output current 5mA

0°Cto +70°C
-55°C to +125°C

Operating temperature range
Storage temperature

INPUT ‘GYRATOR 2ND STAGE 4TH STAGE ouTPuT
Vee ct c2 DECOUPLE DECOUPLE Vee
a 3 2 5 6 7
F——— — —9—— —0—0— —— — ———————-——T—-———o—————‘
STRETCH
|———0 1 ‘outPuT
| GYRATOR STRETGH
STRETCH
| : F———010 "input
catooe] |
DIFFERENTIAL ! ] DIFﬁﬁT’mTML o 24K 15k .
—O 9 OUPU
16 STAGE 5.4k
ANODE | [
| [asc ] |
PEAK REGULATOR
| |_oerecr | |
! |
- by
i 15 8 13 12
INPUT 1ST STAGE AGC ouTPUT REGULATOR
GROUND DECOUPLE DECOUPLE GROUND INPUT

Fig.2 SL486 block diagram
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SL486
ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 25°C, Vcc = 4.5V to 7.0V

Value
- Pi . "
Characteristic in Min. Typ. Mox Unit Conditions
Supply current 47 6.5 9.0 mA Vce = 5.0V, Ibiooe = 1.0uA % Pins 13 & 14
(See Note 1) 4 3.5+3xlp | 4.2+3xlp | 5+3xlo mA  |Vec = 4.5V, loiope < 1.5mA } ground
47 85 10 mA Vce =18V, loiope = 1.0uA Pin 12ground
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 \ Input and output Vcc commoned, input
supply (external) 12(-ve) and output ground at internal
regulated voltage
Internal regulated 13(wrt 7) 5.9 6.2 6.5 -V V Pin 7(+) to V Pin 12(-) = +16V
voltage
Voltage between 4,7 15 \Y At room temperature
input and
output Vce 1.1 \Y At 70°C
Minimum sensitivity 1,16 9.0 2.3 nA Ipiobe = 1.0uA
of differential input 74.0 18.5 nA Ioiope = 100uA
168.0 42.0 nA Ibiobe = 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 11 24 ms Capacitance Pin 9 to Pin 10 = 10nF;
pulse width (Tp) To-RxClIn 31.5 g,
Vce
T co-efficient on Rx 0.7 %/°C | Where Rx = 200kQ £+ 25%
(internal resistance)
Output low 9 Output \ 0.2mA Sink, max.
ground
+0.35
Output high 9 Output \Y 5uA Source
Vee
-0.5
Stretch output low 11 Output Vv 1.6mA Sink, max.
ground
+0.5
Stretch output high 11 Output Vv Output open circuit 5uA Source
Vce
-0.1
Supply rejection, 4 15 V(peak) | Ripple amplitude at 100Hz, Pin12ground
input Vce 0.8 V(peak) |Ripple amplitude at 100Hz, Pins 13 & 14
ground
NOTE

1. I = loiove = 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 2and 3) The decoupling, provided
by gyrator C2 and CH1, 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 5and4 (the input
Vee).

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 Vcce).

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 level 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 55kQ), for a received infra-red
pulse. It is a linear amplification of the input and swings
between output ground and output Vcc.

Stretch Input and Stretch Output (Pins 10 and 11)  Atypical
infra-red PPM system transmits very narrow pulses. The
duration of these pulses isitypically 15us, so in order to utilise
a microprocessor based idecoder system 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.

SL486

The width of the pulse is determined by the value of this
coupling capacitor (C8 in Figure 3) and is given by:

15
Va - Vi3)

Tp =-RxCgln {(

whereTp = pulse width in ms
Rx = 200kQ (see electrical characteristics)
Cg = coupling capacitance
and (V4 - V13) = 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 Vccand
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 10kQ and 200kQ.

Noise Immunity The stretch output can also be used as a
means 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
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the diode, pin 1, pin 16, C2 (pin 2) and the first stage decouple
(pin 15) are screened, it may be found that forthe 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

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.

a4 I.R. RECEIVER DIODE

.
6.8 15n
—I—- s i
Os u[f—9
¢ sues P
4.7n
h_| l-——[ 6 1]
t—————— 1 10[]
] S
150n
-
'L
2
g‘)/ (CAN BE EXCLUDED IF o ouTpuT

ALREADY EXISTS IN
APPLICATION CIRCUIT).

1R. DIODE (RECEIVER)

AN Y
1 ~
o on
_Tﬂ |_{ 2 5 }“—l I_—
*[“M_E 3 {71 ; NS
4 Bl
& SLage
——"*—E 5 121
c4
| 47n
H ¢ “p cst
—— |7 10 H
8 9 ¢
c7 cs ==c1wo*
033 —
T 7
]
R1*
50
I —
ur

T SEE APPLICATION NOTES *

* SEE OPERATIONAL NOTES
+V OUTPUT oV

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)

COPPER SIDE

COMPONENT SIDE

LR, RECEIVER DIODE

I.R.\\

CB(OPTIONAL)
Y SELECTABLE
1. > OUTPUT VIA
[ WIRELINK

REGULATOR

R2, OR
WIRE LINK

ouTPUT

Fig.5 Typical application board layout; suitable for use with a screened can. This board accommodates all circuit options of Figure 4
(except C10).
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+16V
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Fig.6 Application diagram for use with ML920 series remote control receivers, utilising on-chip supply stabiliser

—O +5V
I.R.\\
1 ~ 16
68u 15n

— S b <
'-———-ﬂl- ------- s uf— Voo

|4 13—

22n SL486

| il pramnt Y 2 I ML1910
—l|———1 6 1fJ

D

L

—7 10
PPM PPM
8 OUTPUT 9 v
5on { T INPUT s
kit T
500
22 O ov
U
Fig.7 Circuit diagram of interface with ML1910 remote control receiver
O +5V
IR. N
N *STRETCH OUTPUT PULSE WIDTH
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T = -RCBIn [ Vcc]
N WHERE R_= 200k
68 1 16 15n (SEE TEXT AND ELECTRICAL
- CHARACTERISTICS)
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Fig.8 Circuit diagram of microprocessor interface, utilising on-chip pulse stretching facility
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SL490

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 ano xxxoo (1 18] CARRIER TIME CONSTANT
- 17} STABILISER VOLTAGE
outPUT
Qs 16]] PPM TIME CONSTANT
B 1511 xxxon
ve -9 SL490 L SELECTION MATRIX
oooxx []5 1] xxx10§ CURRENT
il
seuecrion | 00 (s 3 xxin
MATRIX
otoxx [}7 12f] 111xx
CURRENT { SELECTION MATRIX
SOURCES | g11xx 8 1]]110XX } CURRENT
100%x [ 10} 101xx
d DP18

Fig.1 Pin connections - top view

QUICK REFERENCE DATA

M Ultrasonic or Infra-red Transmission B’ Power Supply: 9V, Standby 6 A,
M Direct Drive for Ultransonic Transducer Operating 8mA
M Direct Drive of Visible LED When Using B Modulation: Pulse Position With or
Infra-red Requi Without Carrier
: \éerly LF?W .52\/\/?\; ;qlugzmegtjses W Coding: 5 Bit Word Giving a Primary
ulse Position Modulation
Excellent Immunity From Noise and Command Set of 32, Commands .
Multipath Reflections B Key Entry: 8 X 4 Single Pole Key Matrix
B Single Pole Key Matrix B Data Rate: Selectable 1 Bit/Sec to
B Switch Resistance Up To 1kQ Tolerated 10k Bit/Sec.
B Few External Components B Carrier Frequency : Selectable OHz (no
M Anti-Bounce Circuitry On Chip carrier) to 200kHz.
SWITCH 4
CURRENT ——0 vcc
li SELECTOR
5
L
6 SUPPLY _4————]
o— SWI;I'CH v
7 REGULATOR I —O VREG
SWITCH g—-—
= A P R 3
o L MULTIPLEX AT , b oureur
1
] ! }
2|
L 3BIT PULSE 16
g COUNTER u:;%ﬂ&?% o ™™e CONST

SWITCH o———— ENCODER

MATRIX

CURRENT 15
SINKS

ov

f

18
ogatﬂgr%n [0 TIME CONST

Fig.2 SL490B transmitter block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb =25°C Vcc = +7V to +10.5V

- . Value " i
Characteristic Pin Wi TYp. Max Units Conditions
Operating supply current 4 95 16 mA | Vcc = 9.5V
Standby supply current 4 10 MA
Stabilised voltage 17 4.1 49 v
Output current available from
stabilised supply 17 1 mA
Output voltage swing 23 Vce -1 \ Unloaded
Output voltage 2 1 \ l2 = 10mA
Peak ims
Output voltage 3 1 Vv I3 = 5mA eak value <
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 | t1 =095 C1R1
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
tr with Vec = 7V/t1 with
Vcc = 10.5V 23 +4 %
to with Vcc = 7V/to with
Vee = 105V 23 +4 %
Ratio to/t 2,3 14 16
Pulse width tp 23 011 t1 0.22 t1
Interword gap 23 3 The interword gap is 3 times t1
derived by counting
ty to “"I‘pl‘— tg
l 1 r| o Al 1 1 0 1 ' ! o [
Fig.3 PPM word notation
BA BA BA BA
00 01 10 M
EDC
000
001
o010
5k
_ 011
100
101 {J10 9
110 —{n 8
m ————————]12 P
———— {13 [} { +10v
SLA%B
Jﬁ_
1.8k| 900
15 4 )_‘—FVCC 01
A
i 11
C1, 022 I g w } CRO
17 2fF 1L
C2 4 4680p :7'.1"1
B~ 1 j
t1 - 0.95 C1.R1
R2 1
100k e~ 0.7 C2.R2
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8x4
KEYPAD
"—"‘——_E 10 9
-«
- — ] 8
P——{]12 —
\—, -/ 7
I |—-—————[ 13 [ —
iy SL490B sf
n M
gt 41t
! Loz,
68n 10v
2 [—'
TR2 -
y 80437
LN\ L 9V PP3

P

~ 2xcaves
OR

41 1x CQXxa7

Fig.5 Infra-red application circuit

OPERATING NOTES

Fig.5 shows the circuit for a simple infra-red transmitter
wherethe PPMoutputfrompin2 of the SL490B isfed tothe
base of the PNP transmitter TR1, producing an amplified
currentpulseabout15usec wide. This pulseis further amp-
lifiedby TR2and appliedtotheinfra-reddiodes D1and 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 C4 and 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 I.C. and component tolerances.

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

fax +20% where Ty = ‘t‘—:

_ 1
" 0.15CR

to 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 O 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.
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1
c
ML920 0sC.T/C

SERIES

RECEIVER PIN

100k

ov

Fig.6 Recommended receiver time constant components
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ABSOLUTE MAXIMUM RATINGS

Supply voltage 7V to 9.5V
Total power dissipation 600mwW
Operating temperature range —10°Cto +65°C

Storage temperature range —55°Cto +125°C



SL1430

@ PLESSEY

Semiconductors

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 +vee D1, eH xc
wave (SAW) filters. The addition of one external orrerevmac {02 s 7P ac
capacitor allows the amplifier to drive normal capaci- OUTRUT (15 1 e[1 crounn
tance SAW filters from Plessey or from other manu- we e sh
facturers. il

The device features on chip decoupling and differ- DP8
erential output, requiring a minimal number of external
components to be used. Fig.1 Pin connections - top view
FEATURES
M Low cost
MW Low noise
M Low external component count
M Low distortion
W Direct 12V operation
B Can be used with different types of SAW INPUT

filters

QUICK REFERENCE DATA
WM 22dB gain at 40MHz
W 12V supply at 25mA

W 120mV rms. input handling Fig. 2 Test circuit

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C
Supply voltage = +12V
Frequency = 40MHz
Output load = 7.5 pF (Pins 2 and 3)
Measurements made using test circuit Fig. 2.

Value

Characteristic Pin | Min | Typ | Max |Units Conditions

7 12 135 V
Quescent current 22 33 40 mA Pins 2, 30/C
Cut-off frequency (-3dB) 60 | 110 MHz
Voltage gain 18 22 26 dB

Supply voltage

o
N
W

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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—————————————o#Vec
'runlgn SW173/SW153

i

TDA440,
162540

Fig. 3 Typical applications

SL1430 TYPICAL CHARACTERISTICS AT ,12V, +25°C, WITH SW173 AS LOAD (7.5pF)
(FIGS.5TO 10) Unwanted signal with 65% amplitude modulation at T0KHz

WANTED SIGNAL FOR 1% x mod (mV rms)

UNWANTED SIGNAL FOR 1% x mod (mV rms)
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20mV WANTED SIGNAL

<

UNWANTED SIGNAL FOR 1% x mod (mV rms)
3

1
\ 10 20 40 60 80

UNWANTED FREQUENCY (MHz)

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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100

see note 2

24mV WANTED

VISION CARRIER FOR -46dB INTERMOD

CARRIER

40

20

/ o
o 5 10 15 20 25 30 o 2 a 6 8 10 12

SUPPLY VOLTAGE (V) ADDITIONAL (TO SW173) CAPACITANCE (pF)
Fig. 5 Cross modulation performance V supply voltage

(see note 1) Fig. 7 Intermodulation performance v. load capacitance
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o \
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]
120
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s 5 50
& Vi 2
100
=
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@ E
g 80 -a0
'3
3
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T 60 4
< 1
< -30
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g / VISION CARRIER (mV rms)
@ “° see note
S
Fig. 9 I dulation perfe (see note 2)
20
0
Al 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 —b55°C to +125°C
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Semiconductors

SL1431/32

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

23dB Gain at 40MHz

12V Supply at 25mA

120mV R.M.S. Input Handling
15mA Tuner AGC Capability

acconseT aouusT [t N7 8] acc oecoupLing

Vee [] ] Acc ouTPuT

2 1
SL1431
DIFFERENTIAL { 3 5] GROUND
outPuT e oh weur

DP8

Fig.1 Pin connections - top view

FEATURES

M Properly Derived Tuner AGC

B Low Cost

W Low Noise

B Low External Component Count

W Low Distortion

W Direct 12V Operation

B Can be used with Different Types of SAW

Filters

23dB 4
3
w3 out
3
’ —o

6
GND O——

+

AGe 2

ouT 2
++—0

8 | 1 AGC
- ONSET
\] ADJUST

Vec
(+12v)

AGC
DECOUPLE

+Vee

INPUT

Fig. 2 Block diagram

Fig. 3 Test circuit
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SL1431/32
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 TYPICAL CHARACTERISTICS AT 12V, +25°
(FIGS. 5 TO 10) Unwanted signal with 65 % amplitude

WANTED SIGNAL FOR 1% x mod (mV rms)

Ch isti Pi Value Uni Conditi
aracteristic in Min.| Typ.| Max. nits onditions
Supply Voltage 2 7 12 | 135 \
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 @ 10.0V
Input impedance 1 6 kQ
SW153
Tv e o o 2540
TUNER ,;5 ﬁ ,7ﬁ“c1":“/22
si;c s u}{:‘%f}-—;ﬁf&k
/; AGC%NSEY

+12v

100

80

N\

60

\

a0

20

40 60 80

UNWANTED SIGNAL (mV rms)

o 20

Fig. 5 Cross modulation performance (see note 1 )
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UNWANTED SIGNAL FOR 1% x mod (mV rms)

80

60

40

o

Fig. 4 Typical applications

C, WITH SW173 AS LOAD (7.5pF)
modulation at 10kHz

/

24mV WANTED
CARRIER

/

o

5

10 15 20
SUPPLY VOLTAGE (V)

25 30

Fig. 6 Cross modulation performance V supply voltage

(see note 1)
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100

50 b — 140

120

20mV WANTED SIGNAL

100

80

UNWANTED SIGNAL FOR 1% x mod (mV rms)
see note 2

VISION CARRIER FOR -46dB INTERMOD.

60 yi
1 1
10 20 40 60 80 1
UNWANTED FREQUENCY (MHz) !
) . 40 /
Fig. 7 Cross modulation performance V frequency of unwanted
signal (see note 1)
20
o
o 5 10 15 20 25 30
SUPPLY VOLTAGE (V)
120 Fig. 9 Intermodulation performance v. supply voltage
a
o
E 100
o
w -80
=
2 \
2 80
©
AN
o g \ \
o2 -60
Lo g0 @
e o )
& 2
o
4 3
g £
© 40 < -50
2z 3
5 2
@ <]
H H
w
20 E
- -40
o
o 2 a 6 8 10 12
ADDITIONAL (TO SW173) CAPACITANCE (pF)
-30

40 80 120 160

VISION CARRIER (mV rms)
see note

Fig. 8 Intermodulation performance v. load capacitance

Fig. 10 Intermodulation performance (see note 2)
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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SL1451

PLESSEY

| PRELIMINARY INFORMATION
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 L00P FEEDBACK 1] " \e[100p reeveack 2
detector, UHF phase detector, UHF oscillator and video/loop w2 1} ioEo outeut
amplifier. Both positive and negative going video outputs are
available. OSCILLATOR EMITTER |3 1a[] ViDED OUTPUT
OSCILLATOR BASE [+ 13[Jvee
SL1451
FEATURES OSCILLATOR Vee 15 12[]RF IN
PHASE DETECTOR IN (|6 npJrRFIN

B Complete PLL System for Wideband FM R

Demcdulator PHASE DETECTOR INE 7 10, ] RF AMP GAIN CONTROL
M 8dB Noise Threshold Performance Typical ol s ace outeur
B Low External Component Count
| Positive and Negative Going Video Output DP16

Available Fig.1 Pin connections - top view
B Demodulates FM Signals with up to 28MHz Pk to Pk

Deviation

ABSOLUTE MAXIMUM RATINGS
APPLICATIONS Operating temperature range -10°C to 80°C
. Supply voltage 11V

] DBS Receivers Storage temperature range -55°C to 125°C
B Wideband Data Communications Demodulation Junction temperature +175°C

LOOP FEEDBACK
RF GAIN CONTROL INPUT 1
10 1 <—013 Vee
-*—O02 VEE1
-—038 v
. 9 8 VEE2
680
570
RF INPUT 12 o S PHASE 14
RF INPUT 110 DETECTOR 15
RF 570 VIDEO
AMPLIFIER AMPLIFIER
680
6 7 16
PHASE DETECTOR LOOP FEEDBACK
INPUTS INPUT 2
INTERNAL OSCILLATOR TRANSISTOR

Fig.2 Block diagram
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SL1451

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C  Voc = 7.4V to 9V

Vi
Characteristic Pin n alue Units Conditions
Min. Typ. Max.
Supply current 13,5 40 55 70 mA
Supply voltage 13,5 74 8.2 9 \
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 A -20dBm input signal
Oscillator lock range 50 MHz See Note 1
VCO slope 14 MHz/V
Video output voltage 14,15 15 Vt 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
VIDEO
10n{c <
1 16
]_:I'mn 100 _
,74”_[ 2 sp—F—1 —} o ViDEO
m.;(:}——r-r{ 3 -
T+ sius .
BBA40S - {s T ML Ii "
332 1in
T{e 1 ]——ll—_——iRF INPUT
1 h 1
r,,[;,n"_c 7 0 FE";J,, 10k
82V o— 4 m[n_c 8 op-
330k
4.7u
—
[
612MHz DEMODULATOR, 13.5MHz PEAK TO PEAK DEVIATION

Fig.3 Typical application circuit
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SL1452

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have 'pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

SL1452

WIDEBAND LINEAR FM DETECTOR FOR SATELLITE TV

details of current status.

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 all pins.

i, e[l INPUT SIGNAL
DEMODULATOR coiL []2 L1452 7[] INPUT REF
FEATURES DEMODULATOR coiL ({3 of1 +sv
. y ov s 5[] VIDEO OUTPUT
B High Operating Frequency Simplifies Image Filtering
B Excellent Threshold
B Negligible Differential Gain and Phase Errors 0P8
] V@eo Bangwlldth Suttaple for High Definition TV Fig.1 Pin connections - top view
B High Sensitivity and Wide Dynamic Range
B wide operating frequency range 300 to 1000MHz
ABSOLUTE MAXIMUM RATINGS
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 2.5V p-p
Junction temperature +175°C
QUADRATURE
DEMODULATOR
COMPONENTS
1K 2k 2 3
- L —J Q 9
70p I
2p
K %
ZpJ'
INPUT REF 70—— {> D (T VIDEG
INPUT SIGNAL 80 - 1 D ® outpuT
INPUT DEMODULATOR VIDEO
AMPLIFIER AMPLIFIER

5V 60——w

o 10—+

oV 40—

Fig.2 SL1452 block diagram
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SL1452

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C; Vcc = +4.5V to +55V; Q =6 f = 612MHz

- " Value . .
Characteristic Pin Min. Tvp. Max. Units Conditions
Supply current lc 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 Vrms
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
S
B b
I +‘?’ l VIDEO
—05
' Y QLT A | our
} 400 400 |
I A 1.8k A —ov |
! |
i
I & g |
2p
I HI- |
| =3 °“ |
1
= | I
-
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Fig.3 Input/output interface circuits
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Fig.4 Typical application

APPLICATION NOTES

The SL1452 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 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 earth 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
"= i

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 60 nano Henrys
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.5.

A value for total damping resistor value to obtain the
required Q can be calculated from:

R = Q2nfL

The internal 800-ohm resistor between pins 2and 3 must
be taken into account when calculating R.

Example

Design a quadrature circuit to demodulate a carrier with
centre frequency 480MHz and video bandwidth of 10MHz.

Choose L = 0.04uH

then C = 43.98pF (nearest preferred value 47pF)
from table 1 Q required is approximately 6
therefore total R required is:

R =Q2mfL
=6x2xm x480 x 106 x 0.04 x 1076
4

=181 ohms

allowing for the internal 800 ohm resistance, the external
resistance required is 234 ohms. Choose 270 ohms.

It should be remembered that the internal 800 ohm
resistance is subject to a fairly wide production tolerance 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
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DC OUTPUT VOLTAGE (V)
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w
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2.0 é’ 20 1
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Fig.5 Output voltage versus input frequency




SL1454

@ PLESSEY ADVANCE INFORMATION

Semiconductors
Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for
details of current status.

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. wifig < of weur siona
DEMODULATOR coit (]2 7] INPUT REF
sLias4
DEMODULATOR COIL [{3 o] +5v
FEATURES w e s{1 viogo output

Excellent Threshold

Negligible Differential Gain and Phase Errors
Video Bandwidth Suitable for High Definition TV
High Sensitivity and Wide Dynamic Range Fig.1 Pin connections (top view)
Wide Operating Frequency Range 70 to 150MHz

DP8

ABSOLUTE MAXIMUM RATINGS

Operating temperature range -10°C to +70°C
Storage temperature -55°C to +125°C
Supply voltage Pin 6 4"
Input voltage Pin 7 or 8 2.5V p-p
Junction temperature +175°C
QUADRATURE
DEMODULATOR
COMPONENTS
1k 2 2 3
A A IR
70p

Zp-E |
1k 2k _L
| TZ”T

INPUT REF 7 6 D D
INPUT SIGNAL 8O

VIDEO
I> ——°% outeuT

S
INPUT DEMODULATOR VIDEO
AMPLIFIER AMPLIFIER

15V 6 o0

ov 10—————+

oV 40—

Fig.2 SL1454 block diagram
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SL1454

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C; Vcc = +4.5V to +5.5V; Q = 2; f = 140MHz

- y Value . .
Characteristic Pin Min. Typ. Max. Units Conditions
Supply current Ic 6 30 35 mA | Vce =5V
Video output voltage 5 0.4 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 V rms
Intermodulation 5 -50 dB | product of input modulation f = 4.4MHz
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 1MHz to
output rms noise in 10MHz bandwidth with Af =0
QUADRATURE
coi.
>
|— ———(?—————————-O-—————
| +5,
I A 3.2k 2
{ 400 400
} % &
| ?
2 |OV
| L <
{ 2mA
| 3 "
L
I T
-
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+5V
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SL1454
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=

H

40nH
41—
3+
82 33p
23—
10—
Q=2
—--
ov

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 will 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:

1

f 2m/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. In general for operation in the 70 to 150MHz range,
an inductance value between 40 and 60nH is recommended.

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

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 witha 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
9MHz. The value of the damping resistor for the required Q is
calculated below:

For Q=2

Total R =Q2mifL
=2x2xm x 140 x 106 x 0.04 x 1078
=703717Q

ailowing for the internal 800Q resistance between pins 2 and
3 (see Fig.3), the external resistance should be 77.1Q,
choose 82Q).
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For @=3 Q BANDWIDTH
Total R =Q2rfL
=3 x 2 x 7 x 140 x 106 x 0.04 x 1076 6 10MHz
_ 4 11MHz
=105.56Q > 19MHz
allowing for the internal 800Q2 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
~ /=
FErR N\
S 25 t a=4 AN £2s /] ™S
g 8 TR
E Q=2 5
o o
> 2 : 2
.
: ; -
2 2
o o
0 15— g 15 [
a / 4
120 130 140 150 160 120 130 140 150 160

FREQUENCY (MHz)

(a) Single tuned quadrature network

FREQUENCY (MHz)

(b) Double tuned quadrature network

Fig.5 Output voltage v frequency

+5V
——

VIDEO OUT @*—————]

SL1454

® N o o

in
e e—iH

117

0=

T1n

(=N
<

120

0.04uH

100 go4H

33p
33p

10p

Fig.6 Example of double tuned quadrature circuit
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w PLESSEY PRELIMINARY INFORMATION

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 7
IF between 300MHz and 700MHz. The device features o1 14 ] RF INPUT
electrostatic protection on all pins. w2 13w
s rafva
vec[]4 11{] viDEO OUTPUT
FEATURES w(]s 10[] ov
w(]6 9f] ov
B 7dB Noise Threshold Obtainable , .
B Low External Component Count
B Negligible Differential Gain and Phase Error oAk DP14
B Wide Operating Frequency Range 300 to 700MHz
B Demodulates FM Signals with up to 28MHz Fig.1 Pin connections (top view)

Pk to Pk Deviation

ABSOLUTE MAXIMUM RATINGS

APPLICATIONS

. Operating temperature range -10°C to 80°C
M DBS Receivers Supply voltage iy
M Wideband Data Communications Demodulator Storage temperature range -55°C to 125°C

DEMODULATOR

14 l\ 11
RF INPUT fin © osc +2 © o‘ﬁ?sST

5

fin

= VIDEO
i l AMPLIFIER

NS

3 4 7 8
TUNED QUADRATURE
ccT CONNECTIONS

Fig. 2 Block diagram of SL1455
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SL1455

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 25°C Vcec = 45V - 55V

Characteristic Pin Min Yra;:? Max. Units Conditions

Supply voltage 12,4 4.5 5 55 \

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 11 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 determined by the application circuit. These results were gained with the circuit in
Fig.3

2. Signal 1 4.433MHz : Deviation = 21.4MHz pk-pk
Signal 2 6MHz : Deviation = 3MHz pk-pk (PAL and Sound Subcarriers)

c |G R2 VIDEO

100 OUTPUT

Vce sv
.
c1
a5 ——9
Tu 1
R1 10k RF
2 (1;2 INPUT
n
Lieond 3 12 '!
5 4 sL1as5 1
n

"

Fig.3 Typical application, 612MHz threshold extended demodulator.
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S PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for
details of current status.

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 sy [Jrg 18] ov GRoUND)
output to the Data stream and also provide a composite sync
output. swnc out [ 17[] SYNC TIP LEVEL
RSYNC TIME CONST [J3 16{] MONO TIME CONST
FEATURES RSYNC [Je 15[ ] CHROMA FILTER
meoaoss  S-21%0  w[jvioeo v
B Slicing Of Data Adapts To Both The Black And White xtaut [l 13[[] BLACK LEVEL TIME CONST
Video Levels
xTAL2[]7 12| WHITE LEVEL TIME CONST
B Pre-Adaption Of The White Level Occurs At The
Beginning Of Each Video Line OVERTONE FILTER[]8 11[] DATA OUTPUT
B Pre-Adaption Avoids Slicing Of The Colour +sv supPLY[Jo 1o ctock outpur
Burst Signal DP18
B TTL Compatible Data Output
B TTL Compatible Resynchronised Clock Output Fig.1 Pin connection - top view
B TTL Compatible Composite Sync Output
B Interfaces Directly To The Plessey Teleview

System, Specifically The MR9710 And MR9735

SYNG T/C MONQ T/C CHROMA T/C
1 16 15
- - —— = —— — — — — — — — 60— —— ——— — — — 00— — — — — — —]
I I
| | composiTe
SYNC TIP CHROMA VIDEO
o=
o 7 LEVEL FILTER BUFFER | 14 vibEQ
|
P S— SYNC '
| SEPARATOR BLACK LEVEL 013 BLACK T/C
| MONO- | |
STABLE
| (PRE- |
oapuv 20 AOEEAF;EI%N |
| PRE-ADAPTION
: U |
l SLICE
| oureiT WHITE LEVEL FC:’_‘LEVEL |
| FOUR | BIT ] SHIFT IREGISTER Tu WHITE T/C
l S D W
| ' !
5 SONTRoL CompaRATORy
o
RSYNC T/C 30—~ - I ‘
| CRYSTAL |
| OSCILLATOR
RSYNC AT— ,l\ﬁ [
l_—o————————o—o————o——-—— Y
cLock 1
— VERTONE
TELETEXT/DS XXz o A OUTPUT oAt

Fig.2 SL9100 block diagram
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SL9100

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated): Tamv = 25°C

Pin Value
Characteristic No. Unit Conditions
(Symbol)| Min. | Typ. | Max.
5V supply voltage 9 4.2 58 v
5V supply current 9 40 45 mA |5V rail =5V
12V supply voltage 1 10.8 13.2 Vv
12V supply current 1 1 15 mA |12V rail =12V
Video input (p-p) 14 15 45 \ 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 0.5 " 0.5mA max. source
RSYNC input high level 4 4.8 Vv 20pA 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 \"
Data output low level 1 0.4 \ Sink 1.5mA min. Drive
Data output high level 1 3.0 Vv Source 1.5mA min. } 25pF max.
Clock output low level 10 0.4 \Y Sink 1.5mA min. Drive
Clock output high level 10 3.5 \ Source 1.5mA min. }25pF max.
Black level source 13 25 uA
White level sink 12 25 LA
Mono source 16 50 UA
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) 6/7 555 MHz | Components as in Fig.5
Clock output frequency 10 15 | x/8} 75 MHz | Free running (no video input)
Data output frequency 1" 15 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 Output (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.

154

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.

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

SL9100

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 RSYNG
time-out circuit provides re-start of the clock before the end
of the line (typically 20us after the last RSYNC pulse). 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)

w
| SLICING OF
COLOUR BURST
14v ; J \

RECOVERED
SYNC FROM
SEPARATOR
SYNC INPUT

TO OUTPUT
BUFFER

57v

l

14v

’ SYNC |

MONOSTABLE
(ECL) l I COMPARATOR
OUTPUT

C4 CAPACITOR
VOLTAGE -
MONOSTABLE
TIME CONSTANT
PIN 16

PRE-ADAPTION
PERIOD

Fig.3 SYNC and monostable timing
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DATA STREAM DISTORTED VIDEO INPUT

L VWOWWTL

VIDEO
(DATA LINE) PRE-ADAPTION
LEVEL

WHITE LEVEL ADAPTION

WHITE LEVEL

BLACK LEVEL /
‘ l H BLACK LEVEL ADAPTION

SYNC LEVEL ~
| l l NOUTPUT DATA STREAM

DATA OUTPUT

1 | EH h
CLOCK la——s-las-FRAMING  CLOCK RE-STARTS —
RUN-IN i CODE ON FIRST -VE

4

I

1

DATA EDGE AFTER
AN RSYNC PULSE

RE-GENERATED
CLOCK OUTPUT

CLOCK RUN-IN SEQUENCE
R SYNC
A | I(MR9735) “(MR9710) ’ | /I(MR9735) |/|(MR9710)

(FIRST RSYNC IDENTIFIES (SECOND RSYNC OCCURS
POSSIBLE DATA LINE) IF CLOCK RUN-IN IS
OF CORRECT FREQUENCY)

Cso M J |

SYNC PULSE

Fig.4 SL9100 timing diagram showing RSYNC input timing and clock re-synchronisation (for Teleview system)

12V o

i o w
Lot 4t 1 e
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= c1 12 [} “ . C9 b’
100
—P~—1s 16 ]—a—"—p—-
220p
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680n
1 SL9100 }—_l
=51° " = F———o0 vioeo ieut

SYNC OUTPUT O

RSYNC INPUT O———

X1 o MHz 2.2n
c3 s 3 ]_"——cs-—‘
(39p) 220 |
i I?[ 7 12—
p
(0.22uH)| 55-5MHz |'——[c4 8 11[}——————————1——0 DATA OUTPUT
1n
v o T {]e 10[f————————+———0 crock outpPuT
c12

T 0.4y

Fig.5 Application circuit showing external components
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SP4541

@ 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 4. Y .
synthesis systems. It has a division ratio of 256 with a single VCC’ °
TTL output and incorporates an on-chip preamplifier with a {: 13[] weur
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
circuitry is employed. oureur [Je n
Os 0[] nput
6 of]
o
FEATURES 7 |
B On-<hip wideband amplifier DP14
High input sensitivi
= High in[p)ut impedantzl:e Fig.1 Pin connections - top view
B Lowoutput radiation
B TTLoutput
VREF SU'P'-I + SUPPL: +
250 250 +286
100
10
DIFFIEF;FJI#TIAL{ : OUTPUT
[
7 6

Fig.2 SP4541 block diagram

ELECTRICAL CHARACTERISTICS (see Fig.3)

Test Conditions (unless otherwise stated):
Tamb = 0°C to +65°C, Vg =+5V

Characteristic Pin T \;&;I:e Max. Units Conditions
Operating voltage range 1,2 4.5 5 5.5 \
Supply current 1,2 70 90 mA
Input voltage, V|y, 80MHz 10 17.5 200 mVrms Sine wave into 509
300MHz 10 17.5 200 mVrms
500MHz 10 17.5 200 mVrms
700MHz 10 17.5 200 mVrms
1000MHz 10 17.5 200 mVrms
Output voltage High 33 \ Sourcing 0.2mA
Low 0.4 " Sinking 2mA
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ABSOLUTE MAXIMUM RATINGS

TUNER

Supply voltage, Voc +7V
Input voltage 25V p-p uHE /\\g ,
Ambient operating temperature - 10°C to+65°C 1l 0 spase
Storage temperature _55°C to+125°C ! " !
|— l—— 13
1.8p
VHF
56 10p
[ il
in .
Iwﬂn E’ [} " (a) Dualinput
; 20nH 40nH in
0 [ VHF 0SC. w\_vaW\—l |_
Voutr @+—— 4 SP4541 1 15p
in 50 /;
i 10 ]—l |——° " spasar
viN
6 N 13
SIGNAL uHF osc. —=—} —
7 50 SOURCE 3.9p 2.2p n
20nH ;
(b) ‘T’input
Fig.3 Test configuration Fig.4 Combined input operation
20
= 15 I
3 SP4541 /
o
2
A
=
H
>
E
z \ /
= 5 ———'—\\—
\J
° 200 400 600 800 1000
FREQUENCY (MHz)
Fig.5 Typical input sensitivity
|
0.5 2
0.2

S11 REF 50 0ohms
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Fig.6 Typical inputimpedance
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@ PLESSEY

Semiconductors

SP4632

1GHz ~ 64 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4632 + 64 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It g~ ehesv
has a lower supply current giving reduced dissipation and q 2° h
operating temperatures in an 8-pin plastic DIL package. INPUT SP4632 ouTPUT
Spurious radiation has been reduced from all stages. ge e
The SP4632 incorporates an on-chip preamplifier with ov (e sp
differential inputs, and has balanced ECL outputs. DP8
FEATURES Fig.1 Pin connections - top view
B Low Supply Current
B | ow Radiation
B Input Wideband Amplifier
B High Input Sensitivity
B High Input Impedance
B Balanced ECL Outputs
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vce +7V
Input voltage 2.5V p-p
Storage temperature -65°C to +125°C
Operating temperature range 0°C to +80°C
SUPPLY +
Te
Vee -
500 | |500
VREF
7
6 } OUTPUT
23

250 | +64 ﬁl
—_ F——

2

DIFFERENTIAL
INPUT 3

[e;

L

ov

Fig.2 SP4632 block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = 0°C to +70°C, Vec = 4.5V to 5.5V (Test circuit see Fig.3)

Characteristic Pin Wi Yl.ay':f' Mon Units Conditions
Supply current 8 25 35 mA | Vcc =5V
Input sensitivity 23 RMS sinewave (50 ohms system)
80MHz 8 175 mV
150MHz 4 10 mv
300MHz 3 10 mv
500MHz 3 10 mv
700MHz 3 10 mV
900MHz 4 10 mV
1GHz 6 175 mV
Input overload 2,3 200 mV | 80MHz to 1GHz
operating frequency
Input impedance 2,3 50 ohms | See Fig.5
2 pF
Output voltage no load 6 c8 V p-p } fin = 1GHz Voo = 5V
7 08 V p-p
aOSu::;?;tgvoltage with load (73 (0):2 x } fin = 1GHz Ve = 5V
Output impedance 6 0.5 kohms
7 0.5 kohms
Output imbalance 6,7 0.1 \Y

NOTE

should be maintained within these limits at all frequencies.

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels

+5V
—T_
g s+
_____ _] A c n 100n 180
e | s RO o S [ Yo
SIGNAL 3 [+ _|
GENERATOR 100n 180
5 4 5
HYBRID n L
COUPLER —O.p 15p m— 15p
_____ . 50
ov
ov o oV ov ov
Fig.3 Test circuit
J
1k
1n
UHF INPUT —-| h,———t 2
SP4632 }ouwur
VHF INPUT —I '——- 3
n
aq
1 TURN 129
T T
ov

Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

SP4632

\ SPECIFICATION LIMIT /

\ TYPICAL DEVICE /

200 400 600 800 1000 1200
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

02

s
Z0=50 OHMS

Fig.6 Typical input impedance
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@ PLESSEY

SP4633

Semiconductors ADVANCE INFORMATION

Advance information is issued to.advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

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 >4
has a lower supply current giving reduced dissipation and ‘o v
operating temperatures in an 8-pin plastic DIL package. NPUT g: sPagas B ouTPUT
Spurious radiation has been reduced from all stages. s s
The SP4633 incorporates a two stage preamplifier which (s sh
gives good low frequency sensitivity and prevents self DP8
oscillation.
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 . P ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity
B High Input Impedance ;S»Upply xoltage \/20§V+7V
nput voltage .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
vcec
N 500 500
1 7
+——o0
G}OUTPUT
2k| 2k
~

DIFFERENTIAL
INPUT 3

ov

Fig.2 SP4633 block diagram
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SP4633

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 Pin Min. \_Iraylz.e Max. Units Conditions
Supply current 8 32 45 mA Vee + 5V
Input sensitivity 2,3 RMS sinewave (50 ohms system)
50MHz to 400MHz 15 5 mV
600MHz 2 7.5 mv
800MHz 3 10 mv
1000MHz 5 15 mV
Input overload 2,3 300 mV 50MHz to 1GHz operating
. frequency
Input impedance 2,3 50 ohms | See Fig.5
2 pF
Output voltage no load 6 0.8 V p-p } f = 1GHz Voo = 5V
7 0.8 V p-p
Output voltage with load 6 0.55 \"
o F?g.s 9 7 | om v } fin = 1GHz Ve = 5V
Output impedance 6 0.5 kohms
7 05 kohms
Output 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.

TPUT
500 } ou
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[
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-

180°
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COUPLER 0.1 15p oy 15p
_____ - 50
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Fig.3 Test circuit
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Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

SPECIFICATION LIMIT
/ ¥ /
6

\ TYPICAL DEVICE

0 200 400 600 800 1000 1200
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

SP4633

s
Zo =50 OHMS

Fig.6 Typical input impedance
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S PLESSEY
Semiconductors

SP4634

SP4634

1GHz -- 64 DUAL INPUT PRESCALER

The SP4634 is one of the new range of Plessey consumer
high speed dividers which offer improved input sensitivity,
higher input impedance and lower supply current. The
device is intended for use in television frequency synthesis
systems and has separate VHF, UHF inputs with a common
reference. A band select input controls which of the
prescaler input ports is active. It has a division ratio of 64 with
complementary outputs.

E
=1
c
X
m
[/

Low Supply Current, Low Dissipation
On Chip Wideband Amplifier

High Input Sensitivity

High Input Impedance

Low Output Radiation
Complementary Output

Dual Input Ports for VHF, UHF with Common
Reference

TTL, MOS Compatible Band Select Input

e wput v~ 8f1INPUT REFERENCE
VHF INPUT (]2 70ov
SP4634
Qs B compLementary
BAND SELECT [J4 sfy) oUTPUT
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage +7V max.
Supply current 200mA max.
Power dissipation 350mW max.
Band change voltage 18V max.
Input voltage 2.5V p-p max.

Storage temperature

-55°C to +125°C

BIAS AND
SWITCHING

—

1
UHE /P O

2
VHF VP O— |

8
REFERENCE O———

+5V.

+64

1.85k

1.85k

Fig.2 SP4634 diagram
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SP4634

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 Pin i Y;::;:e Max. Units Conditions
Supply current, Icc 3 30 45 mA Vece = 5V
Band change high level input 4 2 12 Vv
voltage, Vi
Band change low level input 4 -0.5 0.8 \Y
voltage, ViL
Band change high level input current 4 2 mA ViH = 12V DC
Band change low level input current 4 -1 mA
Output voltage load as Fig.3 5,6 0.7 1.05 Vp-p |Four = 15MHz, Vcc =5V,
Output voltage no load 09 1.20 Vp-p |Four =15MHz Vcc = 5V
VHF sensitivity 2 V Pin 4 = 0.8V
Sinewave into 50Q
80 to 100MHz 14 mV rms
100 to 500MHz 10 mV rms
VHF overload 500 mV rms | 80MHz to 1GHz
operating frequency
UHF sensitivity 1 V Pin4 =2V
Sinewave into 50Q
80 to 100MHz 14 mV rms
100 to 950MHz 10 mV rms
950 to 1000MHz 175 mV rms
UHF overload 500 mV rms | 80MHz to 1GHz
operating frequency
Output imbalance 5,6 0.1 V p-p
Output impedance 5,6 20 Ohms
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.
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Fig.3 Test circuit

168



VIN (mV RMS INTO 50 OHMS)

VIN (mV RMS INTO 50 OHMS)

SP4634

UHF IN o—-——-—"'"——c
VHF IN o——-——"'"—c

+5V

100n

SP4634

Y

7

= -

Fig.4 Application circuit

TEST LIMIT

N

100 200 300 400

FREQUENCY (MHz)

Fig.5 Typical VHF input sensitivity

500

TEST LIMIT

\ UHF

\_’\,’—‘/

200

400 600 800 1000
FREQUENCY (MHz)

Fig.6 Typical UHF input sensitivity

S+ REF 500

FREQUENCY MARKERS
IN GHz

Fig.7 Typical input impedance
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SP4636

@ PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for
details of current status.

SP4636

1GHz + 64 NON SELF OSCILLATING PRESCALER
WITH HIGH OUTPUT SWING

The SP4636 + 64 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. s
The device features a low supply current giving reduced
dissipation and operating temperatures and is encapsulated INPUT
in an 8-pin plastic DIL package. Spurious radiation has been
reduced from all stages. w

The SP4636 incorporates an on-chip preamplifier with DP8
differential inputs, and has balanced ECL output.

Electrostatic protection is provided on all pins. Fig.1 Pin connections - top view

7|
SP4636 ouTPUT
8

0
T

FEATURES

Does Not Self Oscillate

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity From 50MHz to 1GHz
High Input Impedance

Balanced ECL Outputs Supply voltage Vce +7V
High Output Swing Input voltage 2.5V p-p

Storage temperature -565°C to +125°C
Electrostatic Protection On Chip Operating temperature range 0°C to +80°C

ABSOLUTE MAXIMUM RATINGS

SUPPLY +
8

Vee

pn e S 7

6 [ OUTPUT
¢——0

1k 1k +64

2
DIFFERENTIAL
INPUT 3

e I

ov

Fig.2 SP4636 block diagram
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SP4636

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 Pin Min. \-IrayI:.e Max. Units Conditions
Supply current 8 35 50 mA | Vcc =5V
Input sensitivity 2,3 RMS sinewave (50 ohms systems)
50MHz to 400MHz 15 5 mV
600MHz 2 75 mV
800MHz 3 10 mV
1000MHz 5 15 mV
Input overload 2,3 300 mV 50MHz to 1GHz
mV operating frequency
Input impedance 2,3 50 ohms | See Fig.5
2 pF
Output voltage no load 6 1.0 V p-p } fin = 1GHz Voo = 5V
7 1.0 V p-p
Output voltage load 6 08 V p-p . _
as Fig.3 7 0.8 V p-p }fln =1GHz Vcc =5V
Output impedance 6 0.3 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.

---=
! 500
|| |sampLinG
] SCOPE
L]-———- +5V
D -+
= L
1 8
_____ _‘ A \\\ c ;"l 100n
{]- HH——
ml 0° spssss P11 0 }ouwur
500
SIGNAL 1 s
GENERATOR n 100n 180
180° 8 g sf 150 o 150
HYBRID
COUPLER 1t
o

ov

Fig.3 Test circuit

5V

N
gl 8

n 100

unr weur —| f———]2 N rH—or+——
SP4636 180 ouTPUT
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in ] 100n 160
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Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

SPECIFICATION LIMIT

T pd

TYPICAL DEVICE

200 400 600 800 1000 1200
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

SP4636

s11
Zo = 50 OHMS

Fig.6 Typical input impedance
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SP4642

o) PLESSEY

SP4642

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4642 <+ 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It d. ¥ eho
has a lobwer supply current giving reduced dissipation and l"PUTE 2° hov
operating temperatures in an 8-pin plastic DIL package. SPa64a2
Spurious radiation has been reduced from all stages. s sp

The SP4642 incorporates an on-chip preamplifier with «sv[fa s[1 outPuT
differential inputs, and has a single TTL output. DP8
FEATURES Fig.1 Pin connections - top view
B Low Supply Current
B Low Radiation
B input Wideband Amplifier
B High Input Sensitivity
B High Input Impedance
B TTL Output
ABSOLUTE MAXIMUM RATINGS

Supply voltage Vce +7V

Input voltage 25V p-p°

Storage temperature -565°C to +125°C

Operating temperature range 0°C to +80°C

VREF ¢5V3 05V4
S50 U S50 +256
250
1 5
DIFFERENTIAL OUTPUT
INPUT 2
{ o
? ls 7
ov ov

Fig.2 SP4642 block diagram
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SP4642

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 Pin i ‘.’r‘:::e o] Units Conditions
Supply current 34 25 35 mA | Vcc =5V
Input sensitivity 1,2 RMS sinewave
80MHz 8 17.5 mV
150MHz 4 10 mv
300MHz 3 10 mV
500MHz 3 10 mv
700MHz -3 10 mv
900MHz 4 10 mV
1GHz 6 17.5 mvV
Input overload 1,2 200 mV | 80MHz to 1GHz
operating frequency
Input impedance 1,2 50 ohms | See Fig.6
2 pF
Output voltage
High 5 3.3 Vv Sourcing 0.2mA Vcc =5V, fin =1GHz
Low 5 0.4 \ Sinking 2mA Vcc = 5V, fin = 1GHz

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.

5000
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115V

SIGNAL 2 7
GENERATOR . SPa642 h 6.5k
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Fig.3 Test circuit
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Fig.4 Application circuit
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Vin (mV RMS INTO 50 OHMS)

'SPECIFICATION LIMIT /

\ TYPICAL DEVICE /
———— /
200 w00 500 300 1000 1200

FREQUENCY (MHz)

Fig.5 Typical input sensitivity

SP4642

s
Z0=50 OHMS

Fig.6 Typical input impedance
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SP4652

@ PLESSEY

Semiconductors

SP4652

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4652 + 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for
consumer frequency synthesis and measurement systems. It N4
has a lower supply current giving reduced dissipation and INPUT
operating temperatures in an 8-pin plastic DIL package.
Spurious radiation has been reduced from all stages.

The SP4652 incorporates an on-chip preamplifier with 5V
differential inputs, and has balanced ECL outputs.

=

Nov
SP4652

o
CECI)

OuTPUT

" o N @
| g

DP8

FEATURES Fig.1 Pin connections - top view

Low Supply Current

Low Radiation

Input Wideband Amplifier
High Input Sensitivity
High Input Impedance
Balanced ECL Outputs

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vce +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°C to +80°C

SUPPLY +
)

s } OUTPUT

VREF
1

w0 Um
DIFFERENTIAL
INPUT 2

o—d

Fig.2 SP4652 block diagram

179



SP4652

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 Pin i, \!I-ayl:e Max. Units Conditions
Supply current 4 25 35 mA | Vcc =5V
Input sensitivity 1.2 RMS sinewave
80MHz 8 175 mv
150MHz 4 10 mV
300MHz 3 10 mV
500MHz 3 10 mV
700MHz 3 10 mV
900MHz 4 10 mv
1GHz 6 175 mV
Input overload 1,2 200 mV | 80MHz to 1GHz
operating frequency
Input impedance 1,2 50 ohms | See Fig.6
2 pF
Output voltage no load 5 08 V p-p } fin = 1GHz Voo = 5V
6 0.8 V p-p
Ss“::‘i’;;m"age load g gzg x } fin = 1GHz Vee = 5V
Output impedance 5 1 kohms
6 1 kohms
Output imbalance 56 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.
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ViN (mV RMS INTO 50 OHMS)

\ SPECIFICATION LIMIT /

\ TYPICAL DEVICE /

\\/'\—

200 400 600 800 1000
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

1200

SP4652

02

s11
Z0=500HMS.

Fig.6 Typical input impedance
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@ PLESSEY

SP4653

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
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 SP4653 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL outputs.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier
High Input Sensitivity
High Input Impedance
Balanced ECL Outputs

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vce +7V
Input voltage 2.5V p-p
Storage temperature -65°C to +125°C
Operating temperature range 0°Cto +80°C

[} o 8[] +5v
4= 1]
INPUT SP4653 oUTPUT
gs e[
ovs s

DP8

Fig.1 Pin connections - top view

VREF
2

550 [ 550
DIFFERENTIAL
INPUT 3

e

L

ov

SUPPLY +
8
1k 1k
7
——0O
6 OouTPUT
20

Fig.2 SP4653 block diagram
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SP4653

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = 0°C to +70°C, Vce = 4.5V to 5.5V (Test circuit see Fig.3)

Characteristic Pin n Value Units Conditions
Min. Typ. Max.
Supply current 8 25 35 mA | Vcc =5V
Input sensitivity 2,3 17.5 RMS sinewave
70MHz 8 14 mV
150MHz 4 10 mV
300MHz 3 10 mV
500MHz 3 10 mv
700MHz 3 10 mvV
900MHz 4 10 mv
1050MHz 6 14 mv
Input overload 2,3 200 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 Voc = 5V
7 0.8 V p-p
Output voltage load 6 06 V p-p " _
as Fig.3 7 06 V p-p }fln =1GHz Vcc =5V
Output impedance 6 1 kohms
7 1 kohms
Output imbalance 6,7 0.1 \Y

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.
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Vin (mV RMS INTO 50 OHMS)

\ SPECIFICATION LIMIT / /

\ TYPICAL DEVICE /

\-\\—/__‘___/
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FREQUENCY (MHz)
Fig.5 Typical input sensitivity

1200
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Fig.6 Typical input impedance
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SP4660

@ PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

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. O, ~  efiesv
The device features a low supply current giving reduced d: h
dissipation and operating temperatures and is encapsulated IWPUT{f, SPase0 f § oureuT
in an 8-pin plastic DIL package. Spurious radiation has been
reduced from all stages. e p
The SP4660 incorporates an on-chip preamplifier with DP8
differential inputs, and has balanced ECL output.
Electrostatic protection is provided on all pins. Fig.1 Pin connections - top view
FEATURES
B Low Supply Current
B Low Radiation
™ ) e
Input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity from 50MHz to 1GHz
B High Input Impedance ‘SUDDW \:oltage V2CSCV+7V
nput voltage .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
Vee
2 1k 1k
| 7
; I |
2 6 } OuUTPUT
———0
N

*® & > +256

2
DIFFERENTIAL
INPUT é

e I

ov

Fig.2 SP4660 block diagram
187



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 Pin Min. Yra;:? Max. Units Conditions
Supply current 8 32 45 mA Vec =5V
Input sensitivity 23 RMS sinewave
50MHz 3 5 mv
150MHz to 1000MHz 1 5 mVv
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 V p-p }ﬁn ~ 1GHz Ve = 5V
7 0.8 V p-p
Output voltage load 6 06 V p-p ! _
as Fig3 7 06 V p-p }fln =1GHz Vcc = 5V
Output impedance 6 1 kohms
7 1 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.
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@ PI-_ESSEY PRELIMINARY INFORMATION
Semiconductors _—

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. wedr < hes
An integrated low pass filter reduces radiation levels and °©
saves the cost and space required by external filtering INPUT {E * spases 7]} outPUT
components. gs sp
Electrostatic protection is provided on all pins. ovjs sh +64/+256 SELECT
MP8, DP8
FEATURES Fig.1 Pin connections - top view
B Uitra Low Radiation
B Active Output Filtering (3rd Order)
M Low Supply Current
B Input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity Operating temperature range 0°C to +80°C
B High Input Impedance ISUDPW \10"899 VZCC +7V
nput voltage .5V p-p
B Balanced ECL Outputs Storage temperature -55°C to +125°C
M FElectrostatic Protection On Chip Junction temperature +175°C
<64/ 256 SUPPLY —
SELECT 8
20k
Vee
VREF
‘ 1§
577 } > - 64/256 > B 500 7
- }ou-rpur
: st =
DIFFERENTIAL J 500 6
INPUT 12
o 2mA 2mA
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)

Characteristic Pin Min. \q_a;:e 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 2,3 300 mV 70MHz to 1050MHz
operating frequency
Input impedance 2,3 50 ohms See Fig.6
2 pF
Output voltage with 12p load 6,7 0.8 1 V p-p -+ 64 mode .
08 1 Vpp | +256moge N~ 100MHz
0.5 06 V p-p -+ 64 mode 4
08 1 Vpp | +256mode M M2
Output impedance 6,7 500 ohms
Qutput imbalance 6,7 0.1 v
Voltage for +256 operation 5 1 \
Voltage for -+64 operation 5 35 " See Note 1
Sinkcurrentfor <256 0peration 5 100 LA 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
i
A\
s[4
_____ - A
70—
s00 : SP4665 —-"-1_2;,.} OUTPUT
SIGNAL 6 }—E
GENERATOR | 12p
: 180° s v
| HYBRID .
_ _ __]_ _ COUPLER 1
0.1

ov

J’ OPEN = =64
KCLOSED = +256

ov

Fig.3 Test circuit
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ViN (MV RMS INTO 50 OHMS)

100p

L 0.1y circuit or connected

+5V
A
Iy 8[——r1t

UHF INPUT S P I

— sPases } ouTRUT
VHF INPUT—] }— 3 ——e

4 5 Note: For 64 operation
1TURN Tﬁp Pin 5 may be left open

T

b - od

T | to +5V.

4 ov

14

12

10

Fig.4 Application circuit

\ SPECIFICATION LIMIT

TYPICAL DEVICE

— T

] 200 400 600

800 1000 1200

FREQUENCY (MHz2)

Fig.5 Typical input sensitivity

SP4665
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SP4670

S PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for
details of current status.

SP4670

1GHz - 380/400 DUAL MODULUS PRESCALER

The SP4670 -+ 380/400 prescaler is one of Plessey
Semiconductors latest range of high speed dividers for

consumer frequency synthesis and measurement systems. It vedr. < shesv
has a lower supply current giving reduced dissipation and ©
operating temperatures in an 8 pin plastic DIL package. weutlJ? spaszo TfMODULYS CONTROL
Spurious radiation has been reduced from all stages. N sp outPuT
The SP4670 incorporates an on chip preamplifier with ovs spiov

differential inputs and has a single ECL output. The control
input is latched and synchronised making the device highly
tolerant to delays in the control loop.

DP8

Fig.1 Pin connections - top view

FEATURES

B Low Supply Current

B Low Radiation

B Input Wideband Amplifier

B High Input Sensitivity

B Latched and Synchronised Modulus Control Input
B Single ECL Output

ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcec +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°Cto +80°C
8
vce
Vret
100
6
OUTPUT
550 [jm +20 +19/20
2
DIFFERENTIAL {
INPUTS 3 5
O+ —O0 ov
| SYNCHRONISATION |
1 2 7
[\ Xe, 2 vce —O CONTROL
ov

Fig.2 Functional diagram
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SP4670

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C, Vcc = 4.5V to 5.5V

Characteristic Pin [~ ‘.’,.‘;::e W] Units Conditions
Operating voltage range 8 45 55 "
Supply current 8 60 75 mA
Input sensitivity 2,3 RMS sinewave (50 ohm system)
80MHz 8 175 mv
150MHz 4 10 mv
300MHz 3 10 mV
500MHZz 3 10 mv
700MHz 3 10 mV
900MHz 4 10 mv
1GHz 6 175 mv
Input overload
80 to 450MHz 23 350 mv
450MHz to 1GHz 23 200 mv
Input impedance 23 See Smith chart
Output voltage 6 240 300 360 mV Peak to peak, no load
Output impedance 6 100 ohms
Control input current 7 10 HA
Control input high voltage 7 2/3Vce
Control input low voltage 7 1/3Vee
Control input pulse width 7 200 ns

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.

380 400 400

NUMBER OF
INPUT CYCLES

g

MoDULUS “_l
CONTROL INPUT
L T

NOTE: T MAY BE GREATER OR LESS THAN T

Fig.3 Timing diagram
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SP4670

=

VIN (mV RMS INTO 50 OHMS)

Fig.4 Typical input impedance

SPECIFICATION LIMIT /

TYPICAL DEVICE /

\ __\__/

200 400 600 800 1000

FREQUENCY (MHz)
Fig.5 Typical input sensitivity

1200
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w PLESSEY PRELIMINARY INFORMATM

Semiconductors

SP4675

950MHz -~ 128/136, -+ 64/68 DUAL MODULUS PRESCALER

The SP4675 -+ 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 reduced

dissipation and operating temperatures in an 8 pin plastic vee ~ sheuns
DIL package. Spurious radiation has been reduced from all weurj2  SP 7] moouLus conTRoL sy
stages. veds 4675 ehim
The SP4675 incorporates an on chip preamplifier and has
a single ECL output. The control input is latched and Qe sp oureur

synchronised making the device highly tolerant to delays in
the control loop.

DP8
Fig.1 Pin connections - top view
FEATURES
B Low Supply Current
B Low Radiation
B input Wideband Amplifier ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity Supply voltage Vee +6V
B Latched and Synchronised Modulus Control Input 'Sflput VOIt‘age ; 55C 1 ii\ésg-g
) orage temperature - o
B Single ECL Output Control input voltage (PSC) -05V to Vee
B Electrostatic Protection On Chi Operating temperature range 0°C to +80°C
p
M MODULUS CONTROL
6 7
vee ' ’ O 1
2k
- | S
2k
1k 1k N i || 275
> +a/8 +16/17 5 OUTPUT
INPUT 2 1.8mA
BIAS 8 O—
ov
ov ovl"

Fig.2 SP4675 block diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = 0°C to +70°C, Vec = 4.5V to 5.5V with 20ns rise and fall times on psc input.

Characteristic Pin | VT”;:" = Units Conditions

Supply current 1 39 50 mA Vece = 5.0V
Output voltage 5 1.0 1.2 Y With 30pF load
Input sensitivity (see Note) 2

50MHz - 500MHz 2 5 mV

950MHz 8 20 mV -+-128/136 only
Input overload (see Note) 2

50MHz to 950MHz 400 mV
Input impedance 2 50 Q See Fig.7
High level input voltage 7 0.7Vce Vv <+ by 68/136 mode
Low level input voltage 7 0.3Vce Vv -+ by 64/128 mode
High level input current 7 10 uA
Propagation delay on PSC input 7 28 ns
High level input voltage 6 0.6Vce Vv -+ by 64/68 mode
Low level input voltage 6 0.4Vce \ =+ by 128/136 mode
High level input current 6 10 UA

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.

ViN (mV RMS INTO 50 OHMS)

+Vee

n
INPUT SP4675

0.01,== NC[

PULSE SWALLOW
CONTROL

Input sensitivity may be effected by fast edge speeds
on the PSC input (pin 7).

26 |—
24—
22 [
20 [ /
18 [ B +128/136
161 \/
14
12 |
I N
L Y/ d
6 [ 4
A /
i
4+ |__SPECIFICATION LIMIT
TYPICAL DEVICE
2 / | Il
. ||
0 500

FREQUENCY (MHz)
Fig.3 Typical input sensitivity

200

1000

Fig. 4 Typical application circuit

NOTES (Refer to Fig. 6 opposite)

1. 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).

2. 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).

3. The rising edge of the swallow pulse should occur at least
30ns before the 25 % sampling point.

4. The division ratio may only be increased for either the
positive or negative portion of any output cycle.




SIGNAL
GENERATOR

+Vee
50 ? RATIO
COUNTER
A
180° HYBRID
D COUPLER
B
50, =
A ~ n
180° HYBRID {1y N l
D COUPLER in
[ j_
B ! puT p
50 00tu== Nc[] s
C 4
0.33
VARIABLE
DELAY
OUTPUT
——L CH2
TRIGGER
50 POWER PULSE INPUT 50 50
METER GENERATOR
OSCILLOSCOPE
Fig 5. Test circuit
NEGATIVE HALF CYCLE
SAMPLING POINT
———
(a) 25 50%
ouTPUT ' l
25 %l |so %
POSITIVE HALF CYCLE
SAMPLING POINT
36 OR 72 INPUT CLOCKS 32 OR 64 INPUT CLOCKS
(b) SAMPLING r 9
RN 25% 50% L E)grguﬁ.lgo
o 3 T T 1
OUTPUT !
S S —
—e=| |«—30ns MIN
PSC HIGH IN SHADED AREA
psC HAS NO EFFECT ON
[ outPut
—] ‘-—mns MIN
32 OR 64 INPUT CLOCKS |36 OR 72 INPUT CLOCKS
' EXTENDED
COUNT
‘ '
ouTPUT 259 50 %
1 " \ 25% 50% 1
T T T SAMPLING H —
POINTS
—-l jo—10ns MIN —=| fe—3ons min
o= - -

~__PSC HIGH IN SHADED
AREA HAS NO EFFECT
ON OUTPUT

Fig.6 Timing diagram
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PACKAGE DETAILS

Dimensions are shown thus: mm (in)

-0.2

s
Zo = 50 OHMS

1GHz
800MHz

-0.5

600MHz

2:28
10-090)
076 (0:030)

! IDENTIFIES PIN No.l
O
&

oo

oo o

152(0-060)

8 LEAD PLASTIC DIL

f | T
0-38/0-61
(0-015/0-024) 0:23/0-41
762/8-38

1000 (0-394) 7-1(0280)
[+ MAX MAX
3 S
N 3le
HE: 92 §g
3| 5| 8= 22
g oz " ole
3|z EH
= o= \ —;
= S —T

(0-008/0-016)
3 PITCHES
NON ACCUMULATIVE
2:49/2:59 (0-30/033)
10-098/0°102) CRS.NOM.

DP8
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Fig.7 Typical inputimpedance




@ PLESSEY

Semiconductors

SP4730

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

SP4730

1.3GHz + 64 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4730 + 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 SP4730 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 Ampilifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs
Electrostatic Protection On Chip

q

8[] +sv

g2 il
INPUT SP4730 ouTPUT
Os o[

ov[js s
DP8
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

2k

2k

SUPPLY +
8

Vee

6 } ouTPUT

2
DIFFERENTIAL
INPUT (3:

Fig.2 SP4730 block diagram
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SP4730

ELECTRICAL CHARACTERISTICS
Test conditions (unless 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 35 50 mA | Vcc =5V
Input sensitivity 23 RMS sinewave (50 ohms system)
50MHz 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.5
2 pF
Output voltage no load 6 08 V p-p } fin = 1.3GHz Ve = 5V
7 08 V p-p
Output voltage load 6 0.55 V p-p s _
as Fig:3 7 055 V p-p }fln =1.3GHz Vcc =5V
Output impedance 6 0.5 kohms
7 05 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.

+
12

1 s}
_____ 1 A c n 100n 180
L o ’}__"_‘%"—“*}om
Gsﬂg;s’%%o n ’ ) 1000
-
1 e ] q P 15 = 15
HYBAID
COUPLER 11
_____ 50 I y
oty
——
ov ov o
ov

Fig.3 Test circuit

N
0 ]

n 0 180

UHF INPUT -] '_:,_._—.
_4' '_ : SP4730 ! } OuTPUT

VHF INPUT —l }—T—[ 3 6 }—{:}—

n 100n 180

1 TURN ! P b = 150

ST Y

Fig.4 Application circuit
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Fig.6 Typical input impedance
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o) PLESSEY

SP4731

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data tobe
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

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.

E
-
[
2
m
7]

Low Supply Current

Low Radiation

Input Wideband Ampilifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs

High Output Swing

Electrostatic Protection On Chip

[ D s R

weor!J? spazat Pl oureur
3 sf)

or

ov (s s[]
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vcec +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°Cto +80°C

SUPPLY +
8
vee
2 300 300
| aa—
; j U
2
6 } OUTPUT
——O
N
1K 1 > +64

2
DIFFERENTIAL
INPUT (3:

Fig.2 SP4731 block diagram
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SP4731

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 Pin Min. Y:yl:e Max. Units Conditions
Supply current 8 35 50 mA Vee =5V
Input sensitivity 2,3 RMS sinewave (50 ohms system)
50MHz 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.5
2 pF
Output voltage no load 6 1.0 V p-p } fin = 1.3GHz Voc = 5V
7 10 V p-p
aos”tF‘i’;g"c’"age load g o2 v ::z }fin =1.3GHz Vee = 5V
Output impedance 6 0.3 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.

---=
! 500
| SAMPLING
I SCOPE
LT — i5v
D -1
A\
1 8
n E 100n 180
= 1 1
S | | EPS S e | = -*—’}ourpur
3 6 ]——‘ T
n 100n
B M sl 15p 15p
*
0.1y
ov ov
ov
Fig.3 Test circuit
+5V
Ay
. - 8
" 100 180
une weur —f p——o ], 7 H—+—
SP4731 180 ouTPuT
VHF INPUT —l 3 6 l—':)—
n h 100n
4q
1TURN 129 L 15
ot
- T
-r , , e s

Fig.4 Application circuit
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SP4731
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6 SPECIFICATION LIMIT
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0 500 1000 1500
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Fig.5 Typical input sensitivity

s1
Zo 50 OHMS

Fig.6 Typical input impedance
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o) PLESSEY

Semiconductors

SP4740

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Dgtalls given may, thejefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

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.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity

TTL Output

Electrostatic Protection On Chip

ABSOLUTE MAXIMUM RATINGS

N4

WS sflov
INPUT
2 7Hov
741
wvs SP4740 oh
+5v s s[] outpuT

DP8

Fig.1 Pin connections - top view

Supply voltage Vce +7V
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°Cto +80°C
+5v
I
2k +5V
—)
pn — 4

1

DIFFERENTIAL
INPUT 2
[ m———

OUTPUT

o ov

Fig.2 SP4740 block diagram
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SP4740

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 Pin Min. \.lra;:e Max. Units Conditions
Supply current 8 35 50 mA |Vcc =5V
Input sensitivity 23 RMS sinewave
50MHz 3 5 mv
150MHz to 1000MHz 1 5 mV
1.1GHz 15 10 mV
1.2GHz 2 15 mV
1.3GHz 4 20 mvV
Input overload 2,3 400 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 0.4 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.

————— n +15V
al A j N4
I = 1 8[+—
500 | A
SIGNAL E_—ﬂ 7H—
GENERATOR I n $Pa740 6.5
| 3 s[]
| 180° B
| HYBRID a s[1— OUTPUT
____T__ courLer
1t
1.65k
I
v 1 o 1
ov
o sV ov
ov
Fig.3 Test circuit
+5v
s
— 0.1
in 7
uHF inpuT —{ | il 8[1—
VHF INPUT —" ’ {2 7[—4
in SPa740 CMOS OR
—]3 sP TTL GATE
1TURN
T
100p_[. _[_mp
7‘ ov

212 Fig.4 Application circuit



VIN (mV RMS INTO 50 OHMS)

6 SPECIFICATION LIMIT

TYPICAL DEVICE

0 500 1000 1500
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

SP4740

s1
Zo =50 OHMS

Fig.6 Typical input impedance
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SP4742

@ PLESSEY

Semiconductors ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

1.3GHz -+ 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4742 -+ 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 weur ' w
operating temperatures in an 8-pin plastic DIL package. ? spaza2 7Hov
Spurious radiation has been reduced from all stages. +sv []a 6

The SP4742 incorporates an on-chip preamplifier with wsv (s [ outeuT
differential inputs, and has a single TTL output.

The device is specified to 1.3GHz. DP8

Fig.1 Pin connections - top view

FEATURES
M Low Supply Current
B Low Radiation
B Input Wideband Amplifier
B High Input Sensitivity
B TTL Output

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
+5V +5V
VREF

550 [] 550 +256
250
5

DIFFERENTIAL OuTPUT
INPUT 2

e T ]

ov ov

1

Fig.2 SP4742 block diagram 215



SP4742

ELECTRICAL CHARACTERISTICS

Test conditions {(unless otherwise stated):
Tamb = 0°C to +70°C, Vcc = 4.5V to 5.5V (For test circuit see Fig.3)

Characteristic Pin __ Value Units Conditions
Min. Typ. Max.
Supply current 34 25 35 mA |[Vcec = 5V
Input sensitivity 1.2 RMS sinewave
50MHz 20 40 mV
100MHz 8 15 mV
200MHz 4 10 mV
400MHz to 1000MHz 3 10 mvV
1200MHz 10 30 mV
1300MHz 20 50 mV
Input overload 1,2 300 mV | 50MHz to 1.3GHz
operating frequency
Input impedance 1,2 50 ohms }See Fig.6
2 pF
Output voltage
High 5 3.3 V [ Sourcing 0.2mA
Low 5 0.4 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.

5000
SAMPLING
SCOPE

15V
J— n
-——q N ; N
- h—
SIGNAL 2 71—
GENERATOR SPaza2 65K
) 3 o
HYBAID in
COUPLER 4 s [ — ouTPUT
_____ 50
1L
pr 1t 165K
0.1 —4
ov o sV . o
ov

Fig.3 Test circuit

+5V
A8
e,
- 014
in N
UHF INPUY—'} b o [
VHE INFUT—'I B 7 [—
SP4742
—: Pl s
1 TURN
[ sI—
T T % o

Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

SP4742
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Fig.5 Typical input sensitivity
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Fig.6 Typical input impedance
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QG PLESSEY

Semiconductors

SP4750

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

SP4750

1.3GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4750 + 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 temperatures and is encapsulated
in an 8-pin piastic DIL package. Spurious radiation has been
reduced from all stages.

The SP4750 incorporates an on-chip preamplifier with
differential inputs, and has balanced ECL output.

Electrostatic protection is provided on al! pins.

FEATURES

Low Supply Current

Low Radiation

Input Wideband Amplifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs
Electrostatic Protection On Chip

8] +5v

g= 7|
INPUT SP4750 ouTPUT
gs sp

ov[js s[]
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vce +7V
Input voltage 2.5V p-p

-55°C to +125°C
0°C to +80°C

Storage temperature
Operating temperature range

2k

2k

SUPPLY +
8

Vce

7

6 } OUTPUT
¢——0

2

DIFFERENTIAL
INPUT 3
O

0

+256

Sl

ov

Fig.2 SP4750 block diagram

%19



SP4750

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 Pin Min. Yl_a:::e Max. Units Conditions
Supply current 8 35 50 mA Vce = 5V
Input sensitivity 23 RMS sinewave
50MHz 3 5 mV
150MHz to 1000MHz 1 5 mV
1.1GHz 15 10 mv
1.2GHz 2 15 mv
13GHz 4 20 mV
Input overload 23 400 mV | 50MHz to 500MHz
300 mV | 500MHz to 1.3GHz
Input impedance 2,3 50 ohms | See Fig.6
2 pF
Output voltage no load 6 0.8 V p-p } fin = 13GHz Voo = 5V
7 0.8 V p-p
SS“;‘;;’;"O'MQG load e oe v b }fin = 13GHz Voo = 5V
Output impedance 6 1 kohms
7 1 kohms
Output 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.

P
! 5000
| SAMPLING
1 SCOPE
Ll———- +5V
D -+
g o[
_____ __I R c 1n 100n 390 N
————A—1°  spars0 P l_%'__—. } outeuT
SIGNAL r‘: 3 € 3—_| l_:_
GENERATOR n 100n
B M sf ——

O
2 -

180° 20 20p
HYBRID
COUPLER
“““ B N il
oV

ov
ov

Fig.3 Test circuit

UHF INPUT —”——————-——[ 2 7 |—(:—‘

SP4750

— =
ouTtpuT
VHF INPUT -—' '—— 3 6 l—D——‘—l——’ }
n 0 1000 3%
4 5 -
1 TURN 120 20p 20p
0.1
T
T ! . 4 ov

Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

26

24

22

20

18

16

14

12

SP4750

SPECIFICATION LIMIT

500 1000 1500

FREQUENCY (MHz)
Fig.5 Typical input sensitivity

s11
Zo - 50 OHMS

Fig.6 Typical input impedance
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@ PLESSEY

Semiconductors

SP4751

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

details of current status.

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 temperatures 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

[ 118 i

= ]
INPUT SP4751 OUTPUT
ds s[]

ov(ja sp
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vce +7V
Input voltage 2.5V p-p

-656°C to +125°C
0°C to +80°C

Storage temperature
Operating temperature range

SUPPLY +
8

vee

7

6 } OUTPUT
—-O0

2

DIFFERENTIAL
INPUT 3
e

Fig.2 SP4751 block diagram 223



SP4751

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 Pin . Value Units Conditions
. Min. Typ. Max.
Supply current 8 35 50 mA Vce = 5V
Input sensitivity 23 RMS sinewave
50MHz 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 2,3 400 mV 50MHz to 500MHz
300 mv 500MHz to 1.3GHz
Input impedance 2,3 50 ohms | See Fig.6
2 pF
Output voltage no load 6 1.0 V p-p }fin - 13GHz Voo = 5V
7 1.0 V p-p
Ss”';i’;’.ts"°"age load ‘73 g:g x g’ z }fin = 1.3GHz Ve = 5V
Output impedance 6 0.3 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.

-
5000
| SAMPLING
| SCOPE
Lf=——~- 15V
[} -
IR o
_____ 9 n 1:0n 390
A c h
—__| 2 1,
l__{ SP4751 : 3% } ouTpuT
%0 — h ——
SIGNAL 3 sy 1
GENERATOR) n i 100n
4 H —
180° 8 20p 20p
HYBRID
COUPLER

I

|

I

|

[

8

24—

PR
&=

ov

Fig.3 Test circuit

5V

J
- 8

n 100n %0

une oot — f—o——+— 11, ; H——a—
SP4751 390 ouTPUT

VHE INPUT —l |— 3 s |_.(—_—,_

1 100n

" 4 s[] - I

1TURN 120 20p 200
- T
T ¢ ¢ 4 o

Fig.4 Application circuit
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VIN (mV RMS INTO 50 OHMS)

24

22

18

6 SPECIFICATION LIMIT

P2

TYPIC, A L DEVIICE

[ 1

L] 500 1000 1500
FREQUENCY (MHz2)

Fig.5 Typical input sensitivity

SP4751

s11
Zo 50 OHMS

Fig.6 Typical input impedance
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@ PLESSEY

Semiconductors

SP4780

PRELIMINARY INFORMATION

SP4780

1.3GHz 4096 AND 8192 PRESCALER

The SP4780 is one of a new range of high speed dividers
featuring low power consumption, high input sensitivity and
low radiation.

The device, which is contained in an 8-pin minidip
package has both +4096 and +8192 outputs available.

FEATURES

Low Supply Current
Low Radiation
Specified to 1.3GHz
High Input Sensitivity
High Input Impedance

ABSOLUTE MAXIMUM RATINGS

ov
NOT CONNECTED [}
INPUT [
NPT (]

o

RIS

N4

SP4780

8[] 4096 OUTPUT
7[] NOT CONNECTED
6[] +8192 OUTPUT
5

[ +vee

DP8

Fig.1 Pin connections (top view)

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 +
5
Ve T
Vec @——o
. H—
+4096 w2
550 550
3
o
DIFFERENTIAL { \ﬁ 7k 19k
INPUT 4
o
9 47k a7k
[ . ov ov
1 8 6
ov +4096 +8§192

Fig.2 SP4780 block diagram
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SP4780

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):
Tamb = 0°C to +70°C; Vcc = 4.5V to 5.5V (For test circuit see Fig.4)

Characteristic Pin - Value Units Conditions
Min. Typ. Max.
Supply current 5 26 36 mA Vce = 5V
Input sensitivity 34 RMS sinewave
50MHz 20 40 mvV
100MHz 8 15 mvV
200MHz 4 10 mvV
400MHz 3 10 mV
600MHz 3 10 mV
800MHz 3 10 mvV
1000MHz 3 10 mV
1200MHz 10 25 mV
1300MHz 20 50 mv
Input overload 34 300 mV 50MHz to 1.3GHz
operating frequency
Input impedance (series equivalent) 34 50 Q i See Fig 6
2 pF
Output voltage
High Vce-0.5 \" With 8pF load
Low 0.5 \Y fin = 1.3GHz
Vcc = 5V
QOutput impedance g g Eg $ Logic level 0
g fg g 2 Logic level ‘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.

70

%
P VA
@ 0
2 o\ VA
) \ Y /.
8 s 1\ Z 1/
o \ v/
E 1 A
2 X v 4
£ X 7
2 o A va
E 5 S\ II
> 4
E
]
z
> 2

15

1

0 200 400 600 800 1000 1200 1400

FREQUENCY (MHz)
Fig.3 Typical input sensitivity
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500
SAMPLING
SCOPE

<+
N
1 4096 OUT
. $Pa780 i ’;;
A c | L1 sf——g= o ouT
(]

8p
1 S 0.1u
m %

UH
it | 8 é- J- 4+ s 2
n

- 0.1

- %’I

Fig.5 Application circuit

=

s11
Zo 50 OHMS

Fig.6 Typical input impedance
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@ PLESSEY

Semiconductors

SP4814

APRIL 1986
PRELIMINARY INFORMATION

SP4814

2GHz 128 PRESCALER

The SP4814 is one of a new range of high speed dividers
and synthesisers specially developed for satellite TV and
other uses requiring very high operating frequency.

The device which is contained in an 8 pin minidip package
features electrostatic protection on all pins.

FEATURES

Specified to 2GHz

Low Supply Current

Low Radiation

Electrostatic Protection On Chip
High Input Sensitivity

High Input Impedance

ABSOLUTE MAXIMUM RATINGS

anoclr, ~7 g oureut
INPUT []2 700 output
it ds SP4814 o e

vee (4 5[0 ne

Fig.1 Pin connections (top view)

Supply voltage Vcc A%
Input voltage 2.5V p-p
Storage temperature -55°C to +125°C
Operating temperature range 0°C to +80°C
SUPPLY
4
Vee
500 500
2v
400 400 7 OUTPUT

§——O08 OUTPUT

+128

2
INPUT

INPUT o-

10mA

I

GND

ﬁm

Fig.2 SP4814 block diagram
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SP4814

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C; Vcc = 4.5V to 5.5V (For test circuit see Fig.4)

Characteristic Pin | ‘:f;::e =] Units Conditions
Supply current 4 60 80 mA | Vcc = 5V
Input sensitivity 2,3 RMS sinewave
500MHz to 1800MHz 50 100 mV ; See Fig.3
1800MHz to 2000MHz 50 150 mV .
Input overload 2,3 400 mV | 500MHz to 2000MHz operating
frequency
Input impedance (series equivalent) 2,3 50 Q $ See Fig.6
2 pF !
Qutput voltage no load 7 0.8 Vp-p
8 0.8 Vp-p . _
Output voltage with load as Fig.4 7 0.55 vp-p |( fin = 2GHz Voo =5V
8 0.55 Vp-p
Output impedance 7.8 500 Q

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.

400

350

300

GUARANTEED OPERATING
WINDOW

250

200

D A1)

100

VIN (mV RMS INTO 50 OHMS)

50 —]

500 1000 1500 2000 2500
FREQUENCY (MHz)

Fig.3 Typical input sensitivity

500
SAMPLING +5Vy-
SCOPE
————— 180
—{1 8|—1_ -4— OUTPUT
—{2 71

_____ c 1in SP4sia - OUTPUT

- {s 1y

SIGNAL r—{]4 5[]

GENERATOR 10n
= 0.1u 15p o=

————— 500

Fig.4 Test circuit
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T +5V
[R— i 180 .
{1 8[——{ }+——= OUTPUT
2 A H
n 2 spasra 7 80 ouTPuT
— —{3 (3]
@ L : 15p == == 15p
4
OSCILLATOR 5
T10n
—ov

Fig.5 Application circuit

SP4814

s
Zo 50 OHMS

Fig.6 Typical input impedance
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SP4816

w PI-ESSEY PRELIMINARY INFOR?\ZT;IB‘::

Semiconductors

SP4816

2GHz 512 PRESCALER

The SP4816 is one of a new range of high speed dividers
and synthesisers specially developed for satellite TV and
other uses requiring very high operating frequency.

The device which is contained in an 8 pin minidip package
features electrostatic protection on all pins.

aofr, —  sfpouTeor
INPUT (]2 703 output

FEATURES o s SP4816 shne
B Specified to 2GHz vee cfa sfine
B Low Supply Current
M Low Radiation
B Electrostatic Protection On Chip
B High Input Sensitivity
| | High Input Impedance Fig.1 Pin connections (top view)
ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcc v

Input voltage 2.5V p-p

Storage temperature -55°C to +125°C

Operating temperature range 0°Cto +80°C

SUPPLY
4
Vee
v Hm 1k
400 400 ——07 OUTPUT
p———o8 OUTPUT

v’
+512 L__;‘T
E H
INPUT
3 @ 1.5mA

INPUT ©

Fig.2 SP4816 block diagram
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SP4816

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C; Voc = 4.5V to 5.5V (For test circuit see Fig.4)

. Value
Characterist Pin " i i
eristic Min. Tvp. Max. Units Conditions
Supply current 4 60 80 mA |Vcc =5V
Input sensitivity 23 RMS sinewave
500MHz to 1800MHz 50 100 mV $ See Fig.3
1800MHz to 2000MHz 5 | 150 | mv 9
Input overload 23 400 mV [500MHz to 2000MHz operating
frequency
L . . 2
Input impedance (series equivalent) K] 50 Q g See Fig.6
2 pF
Output voltage no load 7 1.3 1.5 Vp-p
8 13 1.5 Vp-p L _
Output voltage with load as Fig.4 7 1.0 Vp-p fin =2GHz Vec =5V
8 1.0 Vp-p
Output impedance 78 1 kQ

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.

400

350

300

GUARANTEED OPERATING
WINDOW

250

200

ol A7)
/

50 —

VIN (mV RMS INTO 50 OHMS)

500 1000 1500 2000 2500
FREQUENCY (MHz)

Fig.3 Typical input sensitivity

500
SAMPLING +5V¢-
SCOPE
“““““ 390
- s[}—__}+——= OUTPUT
- — 1 ouTPUT
o A c 1n 2 spasts | 350
7| — —]3 s[]
SIGNAL | y—4 s[1
GENERATOR | |50 } 1on | o1 20n == 200
u P
D
| I7 T T

————— - 500

Fig.4 Test circuit
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it

Fig.5 Application circu,

Fig.6 Typical input impedance
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SP4882

w plESSEv . APRIL 1986

Semi ductors PRELIMINARY INFORMATIEE

SP4882

2GHz 8192 PRESCALER

The SP4882 is one of a new range of high speed dividers
and synthesisers specially developed for satellite TV and
other uses requiring very high operating frequency.

The device which is contained in an 8 pin minidip package
features electrostatic protection on all pins.

(

L )

GND [
INPUT ]
Specified to 2GHz WU
Low Supply Current '=q
Low Radiation
Electrostatic Protection On Chip
High Input Sensitivity DP8
High Input Impedance

[ ne

[ output

[] OUTPUT Vee
[1 outpUT GND

o

FEATURES
SP4gs2

5w N

Fig.1 Pin connections (top view)
ABSOLUTE MAXIMUM RATINGS

Supply voltage Vcc A
Input voltage 2.5V p-p
Storage temperature -565°C to +125°C
Operating temperature range 0°Cto +80°C
OUTPUT
SUPPLY vce
I G
vce
e a3k 15k
400 400
+8192 . Tk 7
2 ‘5_‘ ouTPUT
INPUT
1K
___ 3
iNPUT o
?wm
11 o’ 5
UTPUT
GND GROUND

Fig.2 SP4882 block diagram
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SP4882

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C; Vcec = 4.5V to 5.5V (For test circuit see Fig.4)

Value

Characteristic Pin Min. Tvp. Ty Units Conditions

Supply current 4,6 60 80 mA [Vcc =5V
Input sensitivity 2,3 RMS sinewave

500MHz to 1800MHz 50 100 mV See Fig.3

1800MHz to 2000MHz 50 | 150 | mv 9:
Input overload 23 400 mV  |500MHz to 2000MHz operating

frequency

1 ti d. i ivalent 23 50 Q .
nput impedance (series equivalent) X o }See Fig6

Output voltage

High Vce-0.5 \ ) L
Low 05 v }Wlth 8pF load fin = 2GHz
Output impedance 7 1 kQ
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.

400
350
o
2 300
o GUARANTEED OPERATING
2 250 WINDOW
o
E
£ 200
(2}
g /
T 150
>
s /i /
Zz 100 f—
>
50 —
500 1000 1500 2000 2500
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
500
SAMPLING +5V
SCOPE A
1 8]
OUTPUT
2 71—
_____ 9 A in SP4882
| — s 61—
SIGNAL | a 51—
GENERATOR 5°= _LOn ?
8p
D
! st - JMTW
0.1y ==
————— - 500 ‘T

Fig.4 Test circuit
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it

Fig.5 Application circu

Fig.6 Typical input impedance
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PLESSEY

Semiconductors

SP5000

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

SP5000

SINGLE CHIP FREQUENCY SYNTHESISER FOR TV TUNING

details of current status.

The SP5000, used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit N4
consists of a divide-by-16 prescaler with its own preamplifier oata weur (s rof] oaTa cloc
and a 14 bit programmable divider controlled by a serially- +5v[]2 17[] cHIP SELECT
loaded data register. Band selection lines are also included 5 [] +sv
and give 4 switch output combinations on 3 lines. The PRESCALER mpu‘r%
frequency/phase comparator is fed with a 3.90625kHz 15[] aMiHz CRYSTAL
reference, derived from the 4MHz crystal controlled on-chip wlls sesooo  1[] oscitaTo capacior
oscillator. The comparator has a charge pump output withan
output amplifier stage around which feedback may be Qe ] e2sikie
qppliec_i‘_Only one external transistor is required for varicap BAND 0UTPUTS { [}7 12[] DISABLE/ <M oUTPUT
line driving. e 11[] CHARGE PUMP
FEATURES ov o 10[] DRIVE OUTPUT
DP18
| omplete Single Chip System for Microprocess
8ontfol € gle Chip System fo roprocessor Fig.1 Pin connections - top view
B Operating Supply 5V, 60mA
M 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 215 214 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
B Crystal Controlled Output Clock at 62.5kHz Table 1 Band select decoding
+5V
DATA CLOCK‘:B E I‘s
17
CHIP SELECT
6
1 DATA FREQUENCY NUMBER FREQUENCY BAND 70 BAND
DATA O INPUT REGISTER |'—d D 3] SELECT[ s outeuTs
DISABLE/ ‘M
OUTPUT
3
o—] PRE- MULTI-MODULUS
PRESCALER { N D SCALER DIVIDER Pt
© [ | 16 M D 1 cHARGE
PUMP
5
oo PHASE 10
CHARGE DRIVE
°°°""’ PUMP D ouTPUT
. L
+5v O- @ +64 +18 3.90625KHz.
REFERENCE
lu Ls ln Ts
CAPACITOR  cAveTa e o

Fig.2 SP5U7. plock diagram
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SP5000

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Ve = 5V, Frequency standard = 4MHz

Characteristic Symbol | Pin Value Uniits Conditions
Min. | Typ. | Max.
Operating voltage Vce 2,16 45 55 \
Supply current lcc (2) 2 50 65 mA
Supply current lce (16) 16 1 mA
Prescaler input voltage 34 175 200 mV 80MHz to 1GHz sinewave.
See Fig.4
Prescaler input impedance 3,4 50 Q See Fig.5
High level input voltage 1,12,17,18| 3.5 Vce \
Low level input voltage 1121718 0 15 \
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 test
output swing purposes only
Data clock input hysteresis 18 0.6 \
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 1 175 | +100| +125| wA V Pin 11 = 2.0V
Charge pump output leakage 11 *1 HA 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 [ Vec = 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 LA V Pins 6,7 and 8 = 13.5V
Band output current 6,7,8 1 1.3 mA Vour = 12V
Clock output leakage current 13 5 LA V Pin 13 = 5.5V
Clock output saturation 13 0.5 Vv I 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 1 is clocked into the storage

244

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 12is a dual input/output pin, the normal function being
to disable the charge pump when the inputistaken 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, itis therefore
essential to connect all four supply pins for the device to
operate.



SP5000

213 20
MINIMUM FREQUENCY  32MHz INPI 1000000000
WITH 4.0MHz iz INPUT CODE 0000
CRYSTAL 3
MAXIMUM FREQUENCY  1023.9375MHz INPUT CODE 1111111111111

DATA
cLock

CHIP
SELECT

DATA | 215 l 21 I 213 l 212 | 22 21 20

FREQUENCY DATA

BAND
Ssligr(i'f (LSB = 62.5kHz)
(SEE TABLE 1)

DATA
CLOCK
HYSTERESIS
//— ----- —, o
sgfg& +2.5V 25V
!
/
CSD
(EC?E»_.]-JP__ ax s
1ST DATA BIT
DATA 25V 25V
215 20
tseTup tseTup
Fig.3 Data format and timing
» ABSOLUTE MAXIMUM RATINGS
S s / Ambient operating temperature: -10°C to +65°C
g Storage temperature: -55°C to +125°C
g Supply voltage Pin 2 and 16: 7V
@ 10 Band select output voltage Pins 6,7,8: 14V
n:: / Prescaler input voltage: 2.5V p-p
E
zs
>
° 200 400 600 800 1000 1200 1400

FREQUENCY (MHz)

Fig.4 Typical input sensitivity of prescaler
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SP5000

Fig.5 Typical input impedance frequencies in MHz. Normalised to 50 Q

DATA AND CHIP SELECT RF INPUTS BAND SELECT CHARGE DRIVE
INPUTS —_— OUTPUTS PUMP

117

13

18
DATA CLOCK aMHz OSCILLATOR 62.5kHz
INPUT CRYSTAL CAPACITOR CLOCK OUTPUT

Fig.6 SP5000 input/output interface circuits
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LOCAL
osc

T™v
TUNER

L Tt
oy
I DATA
ov
E{ B N/ A DATA CLOCK CONTROL
10k 10k 10k - CHIP ENABLE MICROPROCESSOR
—{2 7|} PIC1655A
UHF
l ]2 16 [}
VHE ] sl 56p
1 TURN -~ — =, aMHz
20 SWG -T2 SP5000 4, T CRYSTAL
D 100 - 65p
<|\ —{s i1 TRIMMER
BAND SELECT 1 - 12
<I\ 4 i 0474
BAND SELECT 2 ﬁ/r e "
</ “
—

BAND SELECT 3 s 0

33Kk

VARICAP INPUT

2N3904

Fig.7 Typical TV application for 3 band reception
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SP5011/12

@ PLESSEY ADVANCE INFORMATION

Semiconductors
Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for
details of current status.

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. v upic
They consist of a prescaler with preamplifier and a divider 13[] 8 } CHANNEL SELECT
programmable by means of link options on 3 pins. The '"'“T{[s R
frequency standard is derived from a 4MHz crystal controlled pessey 2P
oscillator on-chip. A frequency/phase comparator working w[ls  SPSOVZ 0
at 3.90625kHz feeds a charge pump output with an output i 10[] amz cavsTAL
amplifier stage around which a feedback filter may be
applied. o [le o[] OSCILLATOR CAPACITOR
DRIVE OUTPUT []7 8 ] CHARGE PUMP
FEATURES DP14
Fig.1 Pin connections - top view
B Complete 8-Channel System with Control
W 5V, 50mA Supply
| Prescaler'and Preamplifier l.ncluQed ABSOLUTE MAXIMUM RATINGS
B Frequencies Selected by Wire Links
B High Comparator Frequency for Easier Filtering Ambient Operating Temperature -10°C to +65°C
n - ith F K Poi Storage Temperature -55°C to +125°C
Charge Pump Amplifier with Feedback Point Supply Voltage Pin 1 and Pin 12 7v
B 4vHz Crystal Prescaler Input Voltage 2.5V p-p
CHANNEL
SELECT
12 13 1
B 171 L
| DECODE !
! !
! |
' |
20—
pnls:;:#sn{ I D PRESCALER muLT! MODULUS |
3 I 8 CHARGE
PUMP
oV 4 I 1 I I
7 |
|
+V 10— PHASE CHARGH [> :|')7 DRIVE
| comp PUMP T oumur
' S — |
: REPERENGE :
+5V N O @ 64 +16 ’
' | Il |
——— - — - J
9 10 6
OSCILLATOR  4MHz ov
CAPACITOR CRYSTAL

Fig. 2 Block diagram
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SP5011/2

ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated)
Tamb = +25°C; Vcc = +5V

Characteristic Symbol Pin Wi Y:;:e Mo Units - Conditions
Operating voltage Vce 1,11 4.5 55 \
Supply current lcc (1) 1 50 60 mA
Supply current lcc (11) 1" 1 mA
Prescaler input voltage 23 175 200 mV  |RMS into 50Q SP5011
Prescaler input voltage 23 10 200 mV  |RMS into 50Q SP5012
Prescaler input impedance 23 50 Ohms
High level input voltage 12,13,14| 3.5V Vee Vv
Low level input voltage 12,13,14] O 1.5 "
High level input current 12,13,14 0.4 mA [Vin =5V
Charge pump output current 8 +75| £100| £125 uA |V pin8 =20V
Charge pump leakage current 8 +1 uA |V pin8 =20V
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 55V
supply voltage
5V
o.m,i 7 ‘L 10
s 1 u[}—o---0—¢ ,;
osdiiAToR :D'_" - 1 [}—0---0—
,Ia!p_[ * piessev * ]
4 spsot12 nip——-—
H
i “p T ol
/7-1;__[ s 9 ]T"ﬂ_—@ 65p
TRIMMER

33k

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 Table 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
SP5000 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
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prescaler output is further divided by the multi-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 supplies
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.



SP5011/12

PRESCALER
INPUTS

A OUTPUT
7

R T T

9 8
OSCILLATOR CHARGE
PUMP

12 13 14
CHANNEL SELECT 4MHz
INPUTS CRYSTAL CAPACITOR

Fig.4 SP5011/2 input/output interface circuits

CHIP SELECT .
DATA CLOCK
oatA —s—1 18 }J
+5V ]2 17 1 il --0—4
S— 16— +5v —2
L1 15 ssopr—{]s
as0p 68p aMHz
PLESSEY CRYSTAL a4 PLESSEY
/_:t;—[ 5 spsoo0 o SP501172
s N Tooe ] Os
qr 4
(e 7
R y
4MHz REF.

LO TAKE-OFF @ VARICAP CONTROL LO TAKE-OFF @ VARICAP CONTROL
v

CABLE |
%@ %

1ST MIXER 612.75MHz 2ND MIXER
IF

R2R
Y
&1

Fig.5 Cable TV set top converter
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SP5011/2

SP5011 (2nd IF frequency = 612.75MHz) SP5012
A B (o]
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
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Table 1 Channel selection coding for SP5011 and SP5012




PLESSEY

Semiconductors

SP5050/1

PRELIMINARY INFORMATION

SP5050/1

1.8/2GHz SINGLE CHIP FREQUENCY SYNTHESISER

The SP5050/1, used with a voltage controlled oscillator,
form§ a complgte phase locked Ioop gystem, The c:rpynt oaa weur (] . DATA CLOCK
consists of a divide-by-32 prescaler with its own preamplifier
and a 14 bit programmable divider controlled by a serially- +5v[]2 17[] CHIP SELECT
loaded data register. Control selection lines are also included 18[] +5v
and give 4 switch output combinations on 3 lines. The PRESCALER mPuTg
frequency/phase comparator is fed with a 3.90625kHz 4 15[] amtiz cRYSTAL
reference, derived from the 4 MHz crystal controlled on-chip w(]s SPSOSO/T 1 oocuiaton capaciron
oscillator. The comparator has a charge pump output with an
output amplifier stage around which feedback may be {e 1a]] 625kt
gpplieq._OnIy one external transistor is required for varicap CONTROL 0UTPUTS { []7 12[] DISABLE/+M oUTPUT
line driving.
Qe 1[7] CHARGE PUMP
FEATURES o o 10[] DRIVE 0UTPUT
. . ) DG18
B Complete Single Chip System for Microprocessor
Control Fig.1 Pin connections - top view
B Operating Supply 5V, 90mA/70mA
B Prescaler and Preamplifier Included Control select Control outout
. ) ) ontrol selec ontrol outputs
B Single Port 16-Bit Serial Data Entry data n Pinu P
W Frequencies up to 2048MHz in 125kHz Steps
(with 4.0MHz Ref) 215 214 6 7 8
W High Comparator Frequency Simplifies Charge
Pump Filter 0 0 H H H
B 3 Selectable Control Outputs Are Available ? (1) ll:' :_“ :
B Charge Pump Amplifier with Feedback and Disable 1 1 H H L
B Crystal Controlled Output Clock at 62.5kHz
Table 1 Control select decoding
+ 5\’16
DATA (:Ll:)(‘:l(‘:3 -II
CHIP SELECT pid |
} [ |
| o
! DATA FREQUENCY NUMBER FREQUENCY CONTROL 7. CONTROL
DATA i INPUT REGISTER BAND QureuT 5 OUTPUTS
14 I
!
o 112 DISABLE/ M
| »* “ i OUTPUT
3
[ —  PRE- —| MuLTI-MODULUS
PRESCALER { : D SCALER DIVIDER £t I
] B +32 M j 1 cHaRGE
| J \T PUMP
5 |
o i’\ |::H°A':: CHARGE 0 oRive
| L_ ° PUMP | OuTPUT
|
% _ ‘ ,
+5v O +64 +16 3.90625kHz
I’ REFERENCE |
' # NOT INCLUDED IN SP5051 I Il
L b b — — B e e 9— — ——d
TS ot oo "
Fig.2 SP5050/1 block diagram 253



SP5050/1

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Vcc = 5V, Frequency standard = 4MHz

Characteristic Symbol Pin o Yra;:e | Units Conditions

Operating voltage Vce 2,16 45 55 \
Supply current lcc 2 85 mA  |SP5051
Supply current lcc 2 70 mA |SP5050
Prescaler input voltage 3,4 50 mV  |300MHz to 1.8GHz

sinewave - SP5050

34 100 mV  [See Fig.4,5 - SP5051

Prescaler input impedance 3,4 50 Q See Fig.6
High level input voltage 1,12,17,18 | 35 Vce \%
Low level input voltage 1,12,17,18 0 15 \
High level input current 112,17 0.4 mA |Vin =5V
Input current 18 5 uA  |Vin =35V
Multi-modulus divider 12 350 mV  |6.8k to OV. Provided for
output swing test purposes only
Data clock input hysteresis 18 06 \
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 11 +75 | £100 | =125 pA |V Pin11 =20V
Charge pump output leakage " +1 pA [V Pin11 =20V
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 |Voc = 4.5V to 5.5V
supply voltage
Charge pump drive output lout 10 1 mA |V Pin10 =07V
current
Control output leakage current 6,78 5 pA |V Pins 6,7 and 8 = 13.5V
Control output current 6,7,8 1 13 mA |Vour = 12V
Clock output leakage current 13 5 uA |V Pin13 =55V
Clock output saturation 13 05 \ | 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 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 notas
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 2048MH?z is provided by varying the division ratio
of the multi-modulus divider according to data applied
from an external control system. The data,appliedasa 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 muiti-modulus divider,while
the remaining bits determine the control outputs on Pins
6,7 and 8.

Data from the serial input, Pin 1is clocked into the storage
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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 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, itis therefore
essential to connect all four supply pins for the device to
operate.



SP5050/1

WITH 4.0MHz

MINIMUM FREQUENCY
CRYSTAL

MAXIMUM FREQUENCY

213 20
64MHz INPUT CODE  00001000000000

] 20
2047.8750MHz INPUT CODE 1111111111111

FREQUENCY (MHz)

Fig.4 SP5050 typical input sensitivity

DATA
CLOCK
CHIP
SELECT
DATA 215 21 2 212 22 2 20
———————
MmsB LS8
. \
—
CONTROL OUTPUT FREQUENCY DATA
SELECT DATA (LSB - 125kHz)
(SEE TABLE 1)
tc
DATA v
CLOCK N
HYSTERESIS
r—————— R ———————n
!
!
SECEEIET +2A5V 25v
!
1!
CSD
csD POS)
(POS _,I.J_‘
POS) la-  Max
1ST DATA BIT
25V
DATA 2sv
21 20
tseTup tseTup
Fig.3 Data format and timing
- = /
120 2 120
o o SPECIFICATION LIMIT
(=] =
z z
@ 80 @ 80
= =
©< o
> SPECIFICATION LIMIT >
E’ g’ 40
z ¢ z AV
> /-4 >
[ 0
400 800 1200 1600 2000 400 800 1200 1600 2000

FREQUENCY (MHz)

Fig.5 SP5051 typical input sensitivity
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SP5050/1

———— = SP5050
- e we e = SP5051

NOTE

From 0.1GHz to point A the
character:stics for both
devices are identical

Fig.6 Typical input impedance frequencies in MHz. Normalised to 50Q

RF INPUTS

DATA AND CHIP SELECT CONTROL
INPUTS OUTPUTS
117 678

14 13
AMHz OSCILLATOR 62.5kHz
CRYSTAL CAPACITOR CLOCK OUTPUT

18
DATA CLOCK
INPUT

Fig.7 SP5050/1 input/output interface circuits
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SP5050/1

+12v L 1 —4 -5V
] 0-lu T DATA
.l B
DATA CLOCK -
10k| || 10k 10k TN e PROCESSOR
) 17fj{CHIP ENBLE PLESSEY
[OSC OUTPUT . 16h— PIC1655A
VOLTAGE —3 s6p
Cos'éTROI}LOED 3 r{ 4 15 }1—"] MH
ILLATOR 330 4MHz
© "T s sesost 4 T cAvsTAL
65
) 5 1]e B0 rriMmer
\/Tc;ﬂ;‘gs F/ {7 12[]
INPUT ﬁ'/ ) de by 0.47u
9
CONTROL OUTPUTS
VARICAP DRIVE
$ ov
4 30V

Fig.8 Application for controlling a 2GHz oscillator

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature
Storage temperature

Supply voltage Pin 2 and 16

Band select output voltage Pins 6,7,8
Prescaler input voltage

-10°C to +65°C
-55°C to +125°C

7v
14V

2.5V p-p
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@ pl-ESSEv PRELIMINARY INFORMATION

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 oameurd1 — 18[] oata crock
up to 2.3GHz. This enables the device to be incorporatedina
satellite receiver designed to tune to input signals of between v [f2 171 cHipSELECT
0.95GHz and 1.75GHz by using a high side local oscillator to s 16[] +5v
produce an IF of 480MHz. Frequency information is PRESCALER INPUT 3[ . -
programmed into the device using 14 bits from a 16 bit serial
data word. The remaining 2 bits set the control line outputs w(ls SP5052 1a[] oscutaton capacon
which may be used to switch sound sub-carrier frequencies de 13[] <64 outPur
or the dish polarisation.

CONTROL OUTPUTS [: 7 12 :| DISABLE/+M OUTPUT
Os 11[] CHARGE PUMP

FEATURES w [Jo 10[] oRIvE ouTPUT DG18

Complete Single Chip System for Microprocessor
Control Fig.1 Pin connections (top view)

: Speratlng Supply 5V, 85mA Control select Control outputs
rescaler Included data Pin

M Single Port 16-Bit Serial Data Entry

B Frequencies up to 2.3GHz 2w 2" 6 7 8

B High Comparator Frequency Simplifies Charge 0 0 H H H
Pump Filter 0 1 H L H

B 3 Selectable Control Outputs Are Available 1 0 L H H

B Charge Pump Amplifier with Feedback and Disable 1 1 H H L

BT Sl = - 1
DATA CLOCK
] |
17
CHIP SELECT |
|
|

[
|
I
1 — conTROL[——°
oara DATA FREQUENCY NUMBER FREQUENCY 0 7 CONTROL
|
2

OUTPUT
INPUT REGISTER BAND 50 OUTPUTS
[ [z}— sELecT —-———?
+5V O——> 1I2
| o DISABLE/ M
‘ QUTPUT
3
o——————— PRE {  muLTi-MoDULUS |
e { seaen || >
° +32 M - 1 cHARGE
| j PumP
! i
" | Pc"g\l:ﬁ CHARGE 19 oRive
i . PUMP | outeur
] 1 l__ |

@ +64 16 REFERENCE I
| FREQUENCY |

|
| l l |
| Y SR S FIRINIRI S YIS g— — — —d

OSCILLATOR 64 OUTPUT
CAPACITOR  CRYSTAL o

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 i v_:;:? Max. Units Conditions
Operating voltage Vee 2,16 4.5 55 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 1,12,17,18 | 35 Vce Vv
Low level input voltage 1,12,17,18 0 15 \
High level input current 1,1217 0.4 mA |Vin =5V
Input current 18 5 uA  |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 \Y
Data clock rate 18 0.5 MHz
Data setup time tsetup 1,18 0.5 MS 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 MA V Pin 11 = 2.0V
Charge pump output leakage 1" +1 HA 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 Pin10 = 0.7V
current
Control output leakage current 6,7,8 5 uA |V Pins 6,7 and 8 = 13.5V
Control output current 6,7,8 1 1.3 mA. |Vour = 12V
Clock output leakage current 13 5 LA V Pin 13 = 5.5V
Clock output saturation 13 0.5 " I Pin 13 = TmA
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

Synthesi =
ynthesised frequency 32
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.
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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
splitand brought out to separate pins, it is therefore essential
to connect all four supply pins for the device to operate.



SP5052

Example of crystal choice:

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.

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

21 20
64MHz INPUT CODE 0000100000000
WITH 4.0MHz

MINIMUM FREQUENCY
CRYSTAL

21 20
MAXIMUM FREQUENCY  2047.8750MHz INPUT CODE 1111111111111

DATA
cLock

_______ —————
CHIP.
SELECT
DATA I 215 I 21 ’ 21 I 21 I 22 21 20
MsB LSB
—
CONTROL OUTPUT FREQUENCY DATA
SELECT DATA (LSB - 125kHz)
(SEE TABLE 1)

DATA
CcLock

HYSTERESIS

CHIP
SELECT

25V

g

|

1ST DATA BIT

DATA
215 20

h—
tsetup tserup

Fig.3 Data format and timing

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature -10°C to +65°C
Storage temperature -65°C to +125°C
Supply voltage Pin 2 and 16 %
Band select output voltage Pins 6,7,8 14V
Prescaler input voltage 2.5V p-p
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1000
800
a ‘]
o
B 600
o GUARANTEED OPERATING
E WINDOW
F Tamb =-10°C to +70°C
a
E
= 400 [—]
E
£
E /
200 |— f
, [ 1
0 400 800 1200 1600 2000 2400

FREQUENCY (MHz)

Fig.4 SP5052 typical input sensitivity

Fig.5 Typical input impedance frequencies in MHz. Normalised to 50Q)
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DATA AND CHIP SELECT RF INPUTS
INPUTS

_______ b ]

18 15 14 13 12
DATA CLOCK CRYSTAL OSCILLATOR <64 +M OUTPUT
INPUT CAPACITOR cLOCK ouUTPUT CHARGE PUMP

Fig.6 SP5052 input/output interface circuits

+12v L T 4 -5V
7 O.1u T DATA
ov CONTROL
1 N7 ajPATACLOCK Pn'glgsns%bn
10kf | 10k 10k 2 17h_lcHip EnasLe PLESSEY
losc outpuT| s © PIC1655A
JOLTAGE - S6p
CONTROLLED 4 sh
OSCILLATOR 330p == g "
5 SP5052 14 3
65
6 L] N
TUNING 1
VOLTAGE Fy A7 —7 12[]
INPUT 0474
8 nH
9 10|

CONTROL OUTPUTS

47n 33k
VARICAP DRIVE T
10k
2N3904
Y
L —$ OV

——+4 30V

Fig.7 Application for controlling a 2.3GHz synthesiser
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@ PLESSEY

Semiconductors

SP5060

PRELIMINARY INFORMATION

SP5060

2.0GHz FIXED MODULUS FREQUENCY SYNTHESISER

The SP5060 is for use in outdoor (head end) units of
satellite TV receivers and together with an appropriate
voltage controlled oscillator (VCO), forms a compiete 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

+sv ]t

INPUT {E :

ov[]e
Nef]s
ov[]s

DRIVE QUTPUT[]7

1a[]Nc
13[Jnc
12[]NC
SP5060 11{]+5V
10[] REF IN/CRYSTAL

9] OSCILLATOR CAPACITOR

& [JCHARGE PUMP

DG14

High Comparator Frequency for Easier Filtering
Charge Pump Amplifier with Feedback Point
Synthesises Frequencies up to 2.0GHz

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

Fig.1 Pin connections - top view

CAPACITOR CRYSTAL

e T T T T = Bl
| I
| |
X
2 FIXED MODULUS i
PRESCALER PRESCALER CHARGE
INPUT {3 ! S S P° Pl
ov 40 |
| - |
- PHASE CHARGE DRIVE
sV | coMpP PUMP [> ‘T’ OUTPUT
: |
I T REFERENCE |
|
+5V 11|cu @ 64 +16 |
_——9—10—______—_—_—___—_6—_-——_—
OSCILLATOR  REF IN/ ov

Fig.2 Block diagram
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SP5060

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C Vcc = +4.5V to 5.5V

. Value . -
Characteristic Symbol Pin Min. | Typ. | Max. Units Conditions
Operating voltage Vce 1,11 45 55 \
Supply current lce(1) 1 50 60 mA
Supply current lcc(11) 1 1 mA
Prescaler input voltage 23 100 mV 300MHz to 2.0GHz sinewave
Prescaler input impedance 23 50 Ohms
Charge pump output current 8 +75| £100 | £125 LA V pin 8 =20V
Charge pump leakage current 8 +1 MA 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 8.0 MHz
External reference amplitude 10 100 500 | mVrms
Reference input impedance 10 25 kohms
ot L +5V
;I; 1+~ up 10u
330p ;
—o—i—0e 13p
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Fig.3 Typical application and test circuit (1024MHz with 4MHz reference crystal)
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Fig.4 Application using external reference oscillator
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PRESCALER
INPUTS

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.

Fig.6 Typical input impedance Normalised to 50Q
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SPECIFICATION LIMIT /

\| N
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N

VN (mV RMS INTO 500)
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400 800 1200 1600 2000
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Fig.7 SP5060 typical input sensitivity
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Semiconductors

PIC1650A

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

PIC1650A

8 BIT MICROCOMPUTER

details of current status.

FEATURES

User Programmable

Intelligent Controller for Stand-Alone Applications
32 8-Bit RAM Registers

512 x 12-Bit Program ROM

Arithmetic Logic Unit

Real Time Clock Counter

Self-contained Oscillator

Access to RAM Registers Inherent in Instruction
Wide Power Supply Operating Range (4.5V to 7.0V)

Available in Two Temperature Ranges: 0° to 70°C
and -40° to 85°C

4 Sets of 8 User Defined TTL-Compatible Input/
Output Lines

B 2 Level Stack

The PIC1650A microcomputer is an MOS/LSI device
containing RAM, I/0, and a central processing unit as well as
customer-defined ROM on a single chip. This combination
produces a low cost solution for applications which require
sensing individual inputs and controlling individual outputs.
Keyboard scanning, display driving, and other system
control functions can be done at the same time due to the
power of the 8-bit CPU.

The internal ROM contains a customer-defined program
using the PIC’s powerful instruction set to specify the overall
functional characteristics of the device. The 8-bit
input/output registers provide latched lines for interfacing to
a limitless variety of applications. The PIC can be used to
scan keyboards, drive displays, control electronic games and

— st N a0l Vxx  -—
— rao (]2 ofveo —
— naif]s 3s[] RTCC -—
~— Raz[]4 a7[] MCIR —
— TesT s asf] osc  -—
-— na3[je 3s[] cLk ouT —
-— RA¢[]7 3a[]RD7 ~—
~— ms s 33[] RO ~—
Rl pcieson PR
~— Ra7 [J10 3] rod  ~—
« RB0 [ o[]RD3 —
~— Re1 [ 200 RD2  —
— B2 [} 28[]RD1 -~
<— RB3 [ 27[J RDO
«— R8s s 26[]iRC7
<~ R85 [J6 25[JRCE6 o
— res []17 2af]RC5 o
-« RB7 [J18 23] RCA
~— Reo [Jre 22fJRC3
~— Re1[J20 21[]Rc2 DP40

Fig.1 Pin connections - top view

provide enhanced capabilities to vending machines, traffic
lights, radios, television, consumer appliances, industrial
timing and control applications. The 12-bit instruction word
format provides a powerful yet easy to use instruction
repertoire emphasizing single bit manipulation as well as
logical and arithmetic operations using bytes.

W REGISTER
ARITHMETIC ﬁ
LOG!

F|LEE GﬁSLECT
R TER 5 D
(F4) FILES

RAO-7

/OREG A(FS)]

GENERAL
REGISTER

(F11-F37)

RBO-7

g

OGIC < 8
UNIT

|

ISTATUS REG (F3)| IjTCC REG (F1) |

I/OREGD(F1 O)I I/OREGC(F7) | I/OREG B(F6) |

2 LEVEL “ﬂ Reo?
INSTRUCTION
STACK DECODE
&

CONTROL

PROG CNTR (F2) RDO-7
PROGRAM
ROM
512 x 12

RTCC MCLR

Fig. 2 PIC1650A block diagram
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The PIC 1650A is fabricated with N-Channel lon Implant technol-
ogy resulting in a high performance productwith proven reliabitity
and production history. Only a single wide range power supply is
required for operation, and an on-chip oscillator provides the
operating clock with only an external RC network (or buffered
crystal oscillator signal, for greater accuracy) to establish the
frequency. Inputs and outputs are TTL-compatible.

Extensive hardware and software support is available to aid the
user in developing an application program and to verify perfor-
mance before committing to mask tooling. Programs can be
assembled into machine language using PICAL, eliminating the
burden of coding with ones and zeros. PICAL is available in a
Fortran IV version that can be run on many popular computer
systems. Once the application program is developed several
options are available to insure proper performance. The PIC's
operation can be verified in any hardware application by using
the PIC 1664B. The PIC 1664B is a ROM-less PIC microcomputer
with additional pins to connect external PROM or RAM and to
accept HALT commands. The PFD 1000 Field Demo System is
available containing a PIC 1664B with sockets for erasable CMOS
PROMs. Finally, the PICES (PIC In-Circuit Emulation System)
provides the user with emulation and debugging capability in
either a stand-alone mode or operation as a peripheral to alarger
computer system. Easy program debugging and changing is.
facilitated because the user's program is stored in RAM. With
these development tools, the user can quickly and confidently
order the masking of the PIC's ROM and bring his application into
the market.

A PIC Series Microcomputer Data Manual is available which gives
additional detailed data on PIC based system design.

PIN FUNCTIONS

ARCHITECTURAL DESCRIPTION

The firmware architecture of the PIC series microcomputer is
based on a register file concept with simple yet powerful com-
mands designed to emphasize bit, byte, and register transfer
operations. The instruction set also supports computing func-
tions as well as these control and interface functions.

Internally, the PIC is composed of three functional elements
connected together by a single bidirectional bus: the Register File
composed of 32 addressable 8-bit registers, an Arithmetic Logic
Unit, and a user-defined Program ROM composed of 5§12 words
each 12 bits in width. The Register File is divided into two func-
tional groups: operational registers and general registers. The
operational registers include, among others, the Real Time Clock
Counter Register, the Program Counter (PC), the Status Register,
and the 170 Registers. The general purpose registers are used for
data and control information under command of the instructions.

The Arithmetic Logic Unit contains one temporary working regis-
ter or accumulator (W Register) and gating to perform Boolean
functions between data held in the working register and any file
register.

The Program ROM containsthe operational programforthe rest of
the logic within the controller. Sequencing of microinstructions is
controlled via the Program Counter (PC) which automatically
increments to execute in-line programs. Program control opera-
tions can be performed by Bit Test and Skip instructions, Jump
instructions, Call instructions, or by loading computed addresses
into the PC. In addition, an on-chip two-level stack is employed to
provide easy to use subroutine nesting. Activatingthe MCLRinput
on power up initializes the ROM program to address 777s.

Signal

Function

OSC (input)

RTCC (input)

RAO0-7, RB0-7, RC0-7, RDO-7
(input/output)

MCLR (input)

CLK OUT (output)

TEST

Oscillator input. This signal can be driven by an external oscillator if a precise frequency of
operation is required or an external RC network can be used to set the frequency of operation of
the internal clock generator. This is a Schmitt trigger input.

Real Time Clock Counter. Used by the microprogram to keep track of elapsed time between
events. The RTCC register increments on falling edges applied to this pin. This register can be
loaded and read by the program. This is a Schmitt trigger input.

User programmable input/output lines. These lines can be inputs and/or outputs and are under
direct control of the program.

Master Clear. Used to initialize the internal ROM program to address 777 and latch all I/0
register high. Should be held low at least 1ms past the time when the power supply is valid. This
is a Schmitt trigger input.

A signal derived from the internal oscillator. Used bv external devices to synchronize
themselves to PIC timing.

Used for testing purposes only. Must be grounded for normal operation.

Primary power supply.

Output Buffer power. Used to enhance output current sinking capability.

Ground
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REGISTER FILE ARRANGEMENT

(OFéI':') Function
FoO Not a physically implemented register. FO calls for the contents of the File Select Register (low order 5 bits) to be used to
select a file register. FO is thus useful as an indirect address pointer. For example, W+F0—W will add the contents of the file
register pointed to by the FSR (F4) to W and place the result in W.
F1 Real Time Clock Counter Register. This register can be loaded and read by the microprogram. The RTCC register keeps
counting up after zero is reached. The counter increments on the falling edge of the input RTCC.
F2 Program Counter (PC).The PC is automatically incremented during each instruction cycle, and can be written into under
program control (MOVWF F2).The PC is nine bits wide, but only its low order 8 bits can be read under program control.
F3 Status Word Register. F3 can be altered under program control only via bit set, bit clear, or MOVWF F3 instruction.
Q)] (6) (5) (4) 3) (2) 4} (0)
[ T « T 7T 1+ 7T 1+ 7T 2z Joc | c |
C (Carry): For ADD and SUB instructions, this bit is set if there is a carry out from the most significant bit of the
resuitant.
For ROTATE instructions, this bit is loaded with either the high or low order bit of the source.
DC (Digit Carry):For ADD and SUB instryctions, this bit is set if there is a carry out from the 4th low order bit of the resultant.
Z (Zero): Set if the result of an arithmetic operation is zero.
Bits: 3-7 These bits are defined as logic ones.
F4 File Select Register (FSR). Low order 5 bits only are used. The FSR is used in generating effective file register addresses
under program control. When accessed as a directly addressed file, the upper 3 bits are read as ones.
F5 1/0 Register A (A0-A7)
F6 1/0 Register B (B0-B7)
F7 1/0 Register C (C0-C7)
F10 1/0 Register D (D0-D7)
F11-F37| General Purpose Registers
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Basic Instruction Set Summary

Each PIC instruction is a 12-bit word divided into an OP code
which specifies the instruction type and one or more operands
which further specify the operation of the instruction. The
following PIC instruction summary lists byte-oriented, bit-ori-
ented, and literal and control operations.

For byte-oriented instructions, “f’ represents a file register
designator and “d"” represents a destination designator. The file
register designator specifies which one of the 32 PIC file registers
is to be utilized by the instruction. The destination designator
specifies where the result of the operation performed by the
instruction is to be placed. If “d” is zero, the result is placed in the

BYTE-ORIENTED (11-6)

PIC W register. If “d" is one, the result is returned to the file
register specified in the instruction.

For bit-oriented instructions, “b" represents a bit field designator
which selects the number of the bit affected by the operation,
while “f" represents the number of the file in which the bit is
located.

For literal and control operations, “k” represents an eight or nine
bit constant or literal value.

For an oscillator frequency of IMHz the instruction execution
time is 4 usec, unless a conditional test is true or the program
counter is changed as a result of an instruction. In these two
cases, the instruction execution time is 8 usec.

(5 (4-0)

FILE REGISTER
OPERATIONS OP CODE

)
o]

]

f (FILE #)

For d =0, f—~W (PICAL accepts d = 0 or d = W in the mnemonic)
d=1,f—~f (If d is omitted, assembler assigns d = 1.)

Instruction-Binary (Octal) Name M ic, Operand Op Status Affected
000 000 000 000 (0000) | No Operation NOP — — None
000 000 1ff fff (0040) Move W to f (Note 1) MOVWF f W—f None
000 00t 000 000 (0100)| Clear W CLRW — 0—-wW z
000 00t 1ff fff (0140) Clear f CLRF f 0—f _ z
000 010 dff fff (0200) Subtract W from f SUBWF f.d f- W—d [f+W+1—d] C.DC,Z
000 011 dff fff (0300)| Decrementf DECF f, d f-1—d z
000 100 dff fff (0400) Inclusive OR W and f IORWF f, d Wvf-d z
000 101 dff fff (0500) AND W and f ANDWF f.d W f—d z
000 110 dff fff (0600) Exclusive OR W and f XORWF f, d Wef-d z
000 111 dff fff (0700) Add W and f ADDWF f, d W-+Hf—d Cc.,DC,Z
001 000 dff fff (1000) Move f MOVF f, d f—~d z
001 001 dff fff (1100) Complement f COMF f, d f—d z
001 010 dff fff (1200) Increment f INCF f,. d f+1~d z
001 011 dff fff (1300) | Decrement f, Skip if Zero DECFSz f,d f - 1—d, skip if Zero None
001 100 dff fff (1400) Rotate Right f RRF f, d f(n)—~d(n-1),f(0)—C, C—~d(7) C
001 101 dff fff (1500) Rotate Left f RLF f.d f(n)—~d(n+1), f{(7)—C, C—d(0) (o}
001 110 dff fff (1600) Swap halves f SWAPF f.d f(0-3)=f(4-7)—~d None
001 111 dff fff (1700) | Increment f, Skip if Zero INCFSZ f,d f+1—d, skip if zero None

BIT-ORIENTED (11-8) (7-5) (4-0)
FILE REGISTER
OPERATIONS OP CODE |b(BIT#)| f(FILE #)

Instruction-Binary (Octal) Name Mnemonic, Operands Operation Status Affected
010 Obb bff fff (2000) Bit Clear f BCF f.b 0—f(b) None
010 1bb bff fff (2400) Bit Set f BSF f, b 1—~f(b) None
011 Obb bff fff (3000) Bit Test f, Skip if Clear BTFSC f.b Bit Test f(b): skip if clear None
011 1bb bff fff (3400) Bit Test f, Skip if Set BTFSS f.b Bit Test f(b): skip is set None

(11-8) (7-0)
LITERAL AND CONTROL
OPERATIONS OP CODE k (LITERAL)

Instruction-Binary (Octal) Name | M Op d Operati Status Affected
100 Okk kkk kkk (4000) Return and place Literal in W RETLW k k—W, Stack—PC None
100 1kk kkk kkk (4400) Call subroutine (Note 1) CALL k PC+1 — Stack, k — PC None
101 kkk kkk kkk (5000) Go To address (k is 9 bits) GOTO k k—=PC None
110 Okk kkk kkk (6000) Move Literal to W MOVLW k k—W None
110 1kk kkk kkk (6400) Inclusive OR Literal and W IORLW k kVW—-W z
111 Okk kkk kkk (7000) AND Literal and W ANDLW k ke W—W Z
111 1kk kkk kkk (7400) Exclusive OR Literal and WI XORLW k k®OW—-W z

NOTES:

1. The 9th bit of the program counter in the PIC is zero for a CALL and a MOVWF F2. Therefore, subroutines must be located in program
memory locations 0-377s. However, subroutines can be called from anywhere in the program memory since the Stack is 9 bits wide.

2. When an I/O register is modified as a function of itself, the value used will be that value present on the output pins. For example, an
output pin which has been latched high but is driven low by an external device, will be relatched in the low state.
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SUPPLEMENTAL INSTRUCTION SET SUMMARY

The following supplemental instructions summarized below
represent specific applications of the basic PIC instructions. For
example, the “CLEAR CARRY" supplemental instruction is equiv-

PIC1650A

alent to the basic instruction BCF 3,0 (“Bit Clear, File 3, Bit 0").
These instruction mnemonics are recognized by the PIC Cross
Assembler (PICAL).

M ' Equivalent Status
Instruction-Binary (Octal) Name Operands Operation(s) Atfected

010 000 000 011  (2003) Clear Carry CLRC BCF 3,0 -
010 100 000 011 (2403) Set Carry SETC BSF 3,0 —
010 000 100 011 (2043) Clear Digit Carry CLRDC BCF 3, 1 -
010 100 100 011  (2443) Set Digit Carry SETDC BSF 3,1 —
010 001 000 O11 (2103) Clear Zero CLRZ BCF 3, 2 -
010 101 000 011 (2503) Set Zero SETZ BSF 3, 2 —
011 100 000 011 (3403) Skip on Carry SKPC BTFSS 3,0 —
011 000 000 011 (3003) Skip on No Carry SKPNC BTFSC 3,0 -
011 100 100 011 (3443) Skip on Digit Carry SKPDC BTFSS 3, 1 —
011 000 100 011  (3043) Skip on No Digit Carry SKPNDC BTFSC 3, 1 —
011 101 000 011 (3503) Skip on Zero SKPZ BTFSS 3, 2 -
011 001 000 011 (3103) Skip on No Zero SKPNZ BTFSC 3, 2 —
001 000 1ff fff (1040) Test File TSTF f MOVF f, 1

001 000 Off fff (1000) Move File to W MOVFW f MOVF f, 0

001 001 1ff (1140) Negate File NEGF f,d COMF f, 1

001 010 dff (1200) INCF f, d z
011 000 000 011 (3003) Add Carry to File ADDCF f, d BTFSC 3,0

001 010 dff fff (1200) INCF f, d z
011 000 000 011 (3003) Subtract Carry from File SUBCF f,d BTFSC 3,0

000 011 dff fff (0300) DECF f, d z
011 000 100 011 (3043) Add Digit Carry to File ADDDCF f,d BTFSG 3,1

001 010 dff fff (1200) INCF f,d z
011 000 100 011 (3043) Subtract Digit Carry from File SUBDCF f,d BTFSC 3,1

000 011 dff fff (0300) DECF f,d Zz
101 kkk kkk kkk (5000) Branch B k GOTO k -
011 000 000 011 (3003) Branch on Carry BC k BTFSC 3,0

101 kkk kkk kkk (5000) GOTO k -
011 100 000 O11 (3403) Branch on No Carry BNC k BTFSS 3,0

101 kkk kkk kkk (5000) GOTO k -
011 100 100 011 (3043) Branch on Digit Carry BDC k BTFSC 3,1

101 kkk kkk kkk (5000) GOTO k -
011 001 000 011 (3443) Branch on No Digit Carry BNDC k BTFSS 3,1

101 kkk kkk kkk (5000) GOTO k -
011 101 000 011 (3103) Branch on Zero BZ k BTFSC 3,2

101 kkk kkk kkk (5000) GOTO k -
011 101 000 011 (3503) Branch on No Zero BNZ k BTFSS 3,2

101 kkk kkk kkk (5000) GOTO k -
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1/0 Interfacing

The equivalent circuit for an 1/0 port bit is shown below as
it would interface with either the input of a TTL device (PICis
outputting) or the output of an open collector TTL device
(PIC is inputting). Each 1/O port bit can be individually time
multiplexed between input and output functions under
software control. When outputting through a PIC 1/O Port,
the data is latched at the port and the pin can be connected

directly to a TTL gate input. When inputting data through an
1/0 Port, the port latch must first be set to a high level under
program control. This turns off Qz allowing the TTL open
collector device to drive the pad, pulled up by Q+, which can
source a minimum of 100uA. Care, however, should be
exercised when using open collector devices due to the
potentially high TTL leakage current which can exist in the
high logic state.

T T T T T T T T Tacweumoureuter | 0
| | Vee
Vxx Vbp | |
| |
Dn Qq
(INTERNAL D | |
DATA BUS)
a I
WRITE -
i iy B ]
i °2| | | Lmomerwer
WCLR | -
I
I | -
.
READ I |
("S‘ITGEI?ANGL | ' TTL DEVICE OUTPUT

|.LOI’EN-COLLEC’T()R)

Fig.3 Typical interface - bidirectional I/O line

Programming Cautions

The use of the bidirectional I/0 ports are subject to certain
rules of operation. These rules must be carefully followed in
the instruction sequences written for 1/0 operation.

Bidirectional 1/0 Ports

The bidirectional ports may be used for both input and
output operations. For input operations these ports are non-
latching. Any input must be present until read by an input
instruction. The outputs are latched and remain unchanged
until the output latch is rewritten. For use as an input port the
output latch must be set in the high state. Thus the external
device inputs to the PIC circuit by forcing the latched output
line to the low state or keeping the latched output high. This
principle is the same whether operating on individual bits or
the entire port.

Some instructions operate internally as input followed by
output operations. The BCF and BSF instructions, for
example, read the entire port into the CPU, execute the bit
operation, and re-output the result. Caution must be used
when using these instructions. As an example a BSF
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operation on bit 5 of F7 (port RC) will cause all eight bits of F7
to be read into the CPU. Then the BSF operation takes place
on bit 5 and F7 is re-output to the output latches. If another bit
of F7 is used as an input (say bit 0) then bit 0 must be latched
high. If during the BSF instruction on bit 5 an external device
is forcing bit O to the low state then the input/output nature of
the BSF instruction will leave bit 0 latched low after
execution. In this state bit 0 cannot be used as an input until it
is again latched high by the programmer. Refer to the
examples below.

Successive Operations on Bidirectional 1/0 Ports

Care must be exercised if successive instructions operate
on the same 1/0 port. The sequence of instructions should be
such to allow the pin voltage to stabilize (load dependent)
before the next instruction which causes that file to be read
into the CPU (MOVF, BIT SET, BIT CLEAR, and BIT TEST) is
executed. Otherwise, the previous state of that pin may be
read into the CPU rather than the new state. This will happen
if tpa (See I/O Timing Diagram) is greater than Ytcy (min).
When in doubt, it is better to separate these instructions with
a NOP or other instruction.
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A

—_——

2444
GLLLL 1]

INPUT

What is thought to be happening:

BSF75
Read into CPU: 00001111
Set bit 5: 00101111
Write to F7: 00101111

If no inputs were low during the instruction execution, there
would be no problem. .

OUTPUT INPUT

What could happen if an input were low:

BSF75
Read into CPU: 00001110
Set bit 5: 00101110
Write to F7: 00101110

In this case bit 0 is now latched low and is no longer useful as an
input until set high again

Fig.4 Example 1

ELECTRICAL CHARACTERISTICS

Maximum Ratlngs"

Temperature Under Bias. .. ......uureiiuiiieiii i
—55°C to +150°C
—0.3V to +12.0v

Storage Temperature
Voltage on any pin with Respect to Vss

Fig.5 Example 2

*Exceeding these ratings could cause perma-
nent damage to the device.This is a stress
rating only and functional operation of this
device at these conditions is not implied—
operating ranges are specified in Standard

125°C

Power Dissibated by any one /0 pin (Nete 1) 1111111111111 omw  Conditions. Expasure to absolute maximum
Power Dissipated by all I/0 pins (NOte 1) .......oveveerorenaeinnnns 600mW rating cor?dmonls f‘?f extended periods may
affect device reliability.
Standard Conditions (unless otherwise stated):
DC CHARACTERISTICS
Operating Temperature Ta = 0°C to +70°C
Characteristic Sym Min Typ Max Units Conditions
Primary Supply Voltage Voo 45 —_ 7.0 Y
Output Buffer Supply Voltage Vxx 45 — 10.0 \" (Note 2)
Primary Supply Current Ioo — 30 55 mA All 1/0 pins high
Output Buffer Supply Current Ixx —_ 1 5 mA All I/0 pins high (Note 3)
Input Low Voltage Vi —0.2 — 0.8 \
Input High Voltage (except MCLR,
RTCC & OSC when driven externally) ViK1 24 — Voo v
Input High Voltage (MCLR,
RTCC & 0OSC) ViHz Vopo—1 — Voo \
Output High Voltage Von 2.4 — Voo Vv Ion = —100uA provided by
internal pullups (Note 4)
Output Low Voltage (1/0 only) Vout — — 0.45 \Y Io. = 1.6MA, Vxx = 4.5V
— — 0.90 Vv Io. = 5.0mA, Vxx = 4.5V
— — 0.90 Vv Io. = 5.0mA, Vxx = 8.0V
— — 1.20 v Io. = 10.0mA, Vxx = 8.0V
— — 2.0 v Io. = 20.0mA, Vxx = 8.0V (Note 5)
Output Low Voltage (CLK OUT) Vouz — — 0.45 \2 Io. = 1.6mA (Note 5)
Input Leakage Current (MCLR, RTCC) Iic -10 — +10 A Vss < Vin < Voo
Input Low Current (all I/O ports) I —-0.2 —06 -1.6 mA Vi = 0.4V internal pullup
Input High Current (all I/O ports) T —0.1 —0.4 - mA Vin = 2.4V

NOTES:
1. Power dissipation for I/O pins is calculated by
3 (Vee —Vi) (IIn]) + E (Vee —Vor) ([Ton|) + Z (Vor) (Tov).
The term1/0O refers to all interface pins; input, ouput or1/0.
2. Vxx supply drives only the 1/0 ports.

3. The maximum Ixx current will be drawn when all I/0 ports are outputting a High.
4. Positive current indicates current into pin. Negative current indicates current out of pin.
5. Total Io. for all output pins (I/0 ports plus CLK OUT) must not exceed 225mA.
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Standard Conditions (unless otherwise stated):
AC CHARACTERISTICS
Operating Temperature T = 0°C to +70°C

Characteristic Sym Min Typ Max Units Conditions
Instruction Cycle Time tey 4 — 20 us 0.2MHz —1.0MHz external time base
(Note 1)
RTCC Input
Period tar tey — — —
High Pulse Width thin Yatey — — —
Low Pulse Width tarL Vetey — — - (Note 2)
1/0 Ports ‘
Data Input Setup Time ts — —  |Vatey—125] ns
Data Input Hold Time th 0 — — ns
Data Output Propagation Delay tpd - 500 800 ns Capacitive load = 50pF
OSC Input
External input Impedance High Roscr — 120 — Q Vosc = 5V Applies to external
External Input Impedance Low Rosct — 10° — Q Vosc = 0‘4V} OSC drive only.
NOTES:

1. Instruction cycle period (tcv) equals four times the input oscillator time base period.

2. Due to the synchronous timing nature between CLK OUT and the sampling circuit used on the RTCC input, CLK OUT may be
directly tied to the RTCC input.
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Fig.9 Schmitt trigger characteristics

277



PIC1650A

PIC 1650A OSCILLATOR OPTIONS (TYPICAL CIRCUITS)

Vop

R (ext)

TO PIC1650A PIN #36

/IC (ext)

30kQ

\
i NIAN oo ;5o
N
N,
N

Rext

18k

L [N
N

TY‘PICAL /

40 60 80 100 120 140 160 180 200 220 240 260

INSTRUCTION CYCLE TIME (kHz)
Oscillator Frequency With Typical Unit to Unit Variance

14kQ

Unit to Unit Variation at Vop = 5.0V, Ta = 25°C is £25%
Variation from Voo = 4.5V —7.0V referenced to 5V is —3%, +9%
Variation from Ta = 0°C —70°C referenced to 25°C is +3%, —5%

Fig.10 RC option operation

——'D'———
<P——IR:|——0

GP—DO—-b—-Do——) TO OSC PIN #36
i A
c [+ 30% < DUTY CYCLE < 70%

Fig.11 Buffered crystal input operation

CLOCK FROM
EXT. SYSTEM ——D}—> TO OSC PIN #36

Fig.12 External clock input operation

278



vVob

R R<100k

TO PIC 1650A MCLR PIN#37

c ,Ionp

Master Clear requires > 1.0ms delay before activation after power is
applied to the Voo pin. To achieve this, an external RC configuration as
shown can be used (assuming Voo is applied as a step function).

Fig.13 Master clear

PIC1650A

40 T
Vxx =10
/ VXx =9
30 P /vxx'/::
/ L |
< Ve [ Vxx =7
E e
6' 20 ——TVxx =6
‘ ZZab e
[ Z A — VXx =5
10 ,/ e —1 ]
=" //
10 3.0
VoL (VOLTS)
loLvs. VoL TYP @ 25°C
The Output Sink Current is dependent on the Vxx supply and the
output load. This chart shows the typical curves used to express the
output drive capability.
Fig.14 Output sink current graph
s T T 50 T
VDD = VXX =425V VDD = 7.0V
a w© B!
@ 0.075mA/°C
3 TA =25°C \: i
g° AN < 3 ol
2 % £ B .
T TA =8c N a [—pd0smarc
O 2 o 20
> \ VA = 40°C
1 \ 10
200 400 600 800 1000 -40 ] a0 80 120
10H (LA) TEMPERATURE (°C)
Fig.15 Vou VS o+ (1/0O ports) Fig.16 Power supply current vs temperature
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PIC1650A EMULATION CAUTIONS

When emulating a PIC1650A using a PICES development
system certain precautions should be taken.

A. Be sure that the PICES Module being used is
programmed for the PIC1650A mode. (Refer to PICES
Manual). The PIC1664B contained within the module should
have the MODE pin #22 set to a high state.

1. This causes the MCLR to force all I/O registers high.
2. The OSC 1 pin #59 becomes a single clock input pin.
3. Theinterrupt system becomes disabled and the RTCC
always counts on the trailing edges.

4. Bits 3 through 7 on file register F3 are all ones.

B. Make sure to only use two levels of stack within the
program.
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C. Make sure all 1/0 cautions contained in this spec sheet
are used.

D. Be sure to use the 40 pin socket for the module plug.
E. Make sure that during an actual application that the

MCLR input swings from a low to high level a minimum of
1msec after the supply voltage is applied.

F. If an external oscillator drive is used, be sure that it can
drive the 120Q input impedance of the OSC pin on the
PIC1650A.

G. The cable length and internal variations may cause
some parameter values to differ between the PICES module
and a production PIC1650A.
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PIC1655A

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

PIC1655A

8 BIT MICROCOMPUTER

details of current status.

FEATURES

User Programmable

Intelligent Controller for Stand-Alone Applications
32 8-Bit RAM Registers

512 x 12-Bit Program ROM

Arithmetic Logic Unit

Real Time Clock Counter

Self-contained Oscillator

Access to RAM Registers Inherent in Instruction
Wide Power Supply Operating Range (4.5V to 7.0V)

Available in Two Temperature Ranges: 0°C to 70°C
and -40°C to 85°C

4 Inputs, 8 Outputs, 8 Bidirectional 1/ O Lines
2 Level Stack

The PIC1655A microcomputer is an MOS/LSI device
containing RAM, I/0, and a central processing unit as well
as customer-defined ROM on a single chip. This
combination produces a low cost solution for
applications which require sensing individual inputs and
controlling individual outputs. Keyboard scanning,
display driving, and other system control functions can be
done at the same time due to the power of the 8-bit CPU.

The internal ROM contains a customer-defined
program using the PIC’s powerful instruction set to

—melt T epweR—
— v []2 27[]osc —
— v []a 26[] CLK OUT —
— vss[]a 25[]ACT -~
— TesT(]s 2a[JRce —
— Rao[]s 23[JRcs ~—

— Rma1[J7 PIC1655A 22[]Rca —

— ma2(]e 21[1Re3
— Ra3[]s 20[]RC2
~— Reo[Jo w[lact
— meif]n 8[]RCO ——
— nre2[] 7[]re7 —
— ne3[]r 16[]aes —
— neafia 5[]res —

DP28

Fig.1 Pin connections - top view

specify the overall functional characteristics of the
device. The 8-bit input/output registers provide latched
lines for interfacing to a limitless variety of applications.
The PIC can be used to scan keyboards, drive displays,
control electronic games and provide enhanced
capabilities to vending machines, traffic lights, radios,

FILE SELECT REGISTER
:"‘_“"s N FiLes
W REGISTER (Fa) (F10-F37)

GENERAL

ARITHMETIC ﬁ
LOGIC <
UNIT

I REG C (F7) I REG B (F6) I REG A (F5) I
g

INSTRUCTION
ISTATUS REG (F:I;I | RTCC REG (F1) I DE‘:&WE A ncor
CONTROL N
PRESCALER
+1,2,4,8, 16
PROGRAM
ROM
512 x 12
RTCC MCLR

Fig.2 PIC1655A block diagram
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television, consumer appliances, Industrial timing and
control applications. The 12-bit instruction word format
provides a powerful yet easy to use instruction repertoire
emphasizing single bit manipulation as well as logical and
arithmetic operations using bytes.

The PIC1655A is fabricated with N-Channel lon Impiant
technology resulting in a high performance product with
proven reliability and production history. Only a single
wide range power supply is required for operation, and an
on-chip oscillator provides the operating clock with only
an external RC network (or buffered crystal oscillator
signal, for greater accuracy) to establish the frequency.
Inputs and outputs are TTL-compatible.

Extensive hardware and software supportis available to
aid the user in developing an application program and to
verify performance before committing to mask tooling.
Programs can be assembled into machine language using
PICAL, eliminating the burden of coding with ones and
zeros. PICAL is available in a Fortran IV version that can
be run on many popular computer systems. Once the
application program is developed several options are
available to insure proper performance. The PIC’s
operation can be verified in any hardware application by
using the PIC1664B. The PIC1664B is a ROM-less PIC
microcomputer with additional pins to connect external
PROM or RAM and to accept HALT commands. The PFD
1000 Field Demo System is available containing a
PIC1664B with sockets for erasable CMOS PROMs.
Finally, the PICES (PIC In-Circuit Emulation System)
provides the user with emulation and debugging
capability in either a stand-alone mode or opertion as a
peripheral to a larger computer system. Easy program
debugging and changing is facilitated because the user’s
program is stored in RAM. With these development tools,
the user can quickly and confidently order the masking of
the PIC’'s ROM and bring his application into the market.

A PIC Series Microcomputer Data Manual is available
which gives additional detailed data on PIC based system
design.

PIN FUNCTIONS

ARCHITECTURAL DESCRIPTION

The firmware architecture of the PIC series
microcomputer is based on a register file concept with
simple yet powerful commands designed to emphasize bit,
byte, and register transfer operations. The instruction set
also supports computing functions as well as these control
and interface functions.

Internally, the PIC is composed of three functional
elements connected together by a single bidirectional bus:
the Register File composed of 32 addressable 8-bit registers,
an Arithmetic Logic Unit, and a user-defined Program ROM
composed of 512 words each 12 bits in width. The Register
File is divided into two functional groups: operational
registers and general registers. The operational registers
include, among others, the Real Time Clock Counter
Register, the Program Counter (PC), the Status Register, and
the 1/0 Registers. The general purpose registers are used for
data and control information under command of the
instructions.

The Arithmetic Logic Unit contains one temporary
working register or accumulator (W Register) and gating to
perform Boolean functions between data held in the working
register and any file register.

The Program ROM contains the operational program for
the rest of the logic within the controller. Sequencing of
microinstructions is controlled via the Program Counter
(PC) which automatically increments to execute in-line
programs. Program control operations can be performed by
Bit Test and Skip instructions, Jump instructions, Call
instructions, or by loading computed addresses into the PC.
In addition, an on-chip two-level stack is employed to
provide easy to use subroutine nesting. Activating the MCLR
input on power up initializes the ROM program to address
7778

Signal

Function

OSC (input)
RTCC (input)

RAO0-3 (input)
RBO-7 (cutput)
RCO0-7 (input/output)

4 input lines
8 output lines

MCLR (input)

is a Schmitt trigger input.

CLK OUT (output)
themselves to PIC timing.

Oscillator input: This signal can be driven by an external oscillator if a precise frequency of
operation is required or an external RC network can be used to set the frequency of operation
of the internal clock generator. This is a Schmitt trigger input.

Real Time Clock Counter. Used by the microprogram to keep track of elapsed time between
events. The Real Time Clock Counter Register increments on falling edges applied to this pin.
This register can be loaded and read by the program. This is a Schmitt trigger input.

8 user programmable input/output lines
All inputs and outputs are under direct control of the program.

Master Clear. Used to initialize the internal ROM program to address 777s and latch all I/O
register high. Should be held low at least 1ms past the time when the power supply is valid. This

A signal derived from the internal oscillator. Used by external devices to synchronize

TEST Used for testing purposes only. Must be grounded for normal operation.

Voo Primary power supply.

Vxx Output Buffer power supply. Used to enhance output current sinking capability.
Vss Ground
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REGISTER FILE ARRANGEMENT

File
(Octal) Function
Fo Not a physically implemented register. FO calls for the contents of the File Select Register (low order 5 bits) to be used to
select a file register. FO is thus useful as an indirect address pointer. For example, W+F0—~W will add the contents of the file
register pointed to by the FSR (F4) to W and place the result in W.
F1 Real Time Clock Counter Register. This register can be loaded and read by the microprogram. The RTCC register keeps
counting up after zero is reached. The counter increments on the falling edge of the input RTCC.
F2 Program Counter (PC).The PC is automatically incremented during each instruction cycle, and can be written into under
program control (MOVWF F2).The PC is nine bits wide, but only its low order 8 bits can be read under program control.
F3 Status Word Register. F3 can be altered under program control only via bit set, bit clear, or MOVWF F3 instruction.
@) (6) (5) 4) 3) (2) M (0)
[+ 1T + [ + | + 7T 1+ ] z Joc ] c |
C (Carry): For ADD and SUB instructions, this bit is set if there is a carry out from the most significant bit of the
resultant.
For ROTATE instructions, this bit is loaded with either the high or low order bit of the source.
DC (Digit Carry):For ADD and SUB instructions, this bit is set if there is a carry out from the 4th low order bit of the resuitant.
Z (Zero): Set if the result of an arithmetic operation is zero.
Bits: 3-7 These bits are defined as logic ones. .
Fa& File Select Register (FSR). Low order 5 bits only are used The FSR is used in generating effective file register addresses
under program control. When accessed as a directly addressed file, the upper 3 bits are read as ones.
F5 Input Register A (A0-A3) (A4-A7 defined as zeroes).
F6 Output Register B (B0-B7)
F7 1/0 Register C (C0-C7)
F10-F37 | General Purpose Registers
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BASIC INSTRUCTION SET SUMMARY

Each PIC instruction is a 12-bit word divided into an OP code
which specifies the instruction type and one or more operands
which further specify the operation of the instruction. The
following PIC instruction summary lists byte-oriented, bit-ori-
ented, and literal and control operations.

For byte-oriented instructions, “f" represents a file register
designator and "d" represents a destination designator. The file
register designator specifies which one ofthe 32 PIC file registers
is to be utilized by the instruction. The destination designator
specifies where the result of the operation performed by the
instruction is to be placed. If “d" is zero, the result is placed in the

BYTE-ORIENTED (11-6)

PIC W register. If “d" is one, the result is returned to the file
register specified in the instruction

For bit-oriented instructions, "b" represents a bit field designator
which selects the number of the bit affected by the operation,
while “f" represents the number of the file in which the bit is
located.

For literal and control operations, “k” represents an eight or nine
bit constant or literal value

For an oscillator frequency of 1TMHz the instruction execution
time is 4 usec, unless a conditional test is true or the program
counter is changed as a result of an instruction. In these two
cases, the instruction execution time is 8 usec.

(5) (4-0)

FILE REGISTER
OPERATIONS f OP CODE

4]

f (FILE #) ]

Ford =0, f—W (PICAL acceptsd = 0 or d = W in the mnemonic)
d=1,1f—1f (If dis omitted, assembler assigns d = 1.)

Instruction-Binary (Octal) Name Mnemonic, Operands Operation Status Affected
000 000 000 000 (0000) No Operation NOP — — None
000 000 1ff fff (0040) Move W to f (Note 1) MOVWF f wW—f None
000 001 000 000 (0100) Clear W CLRW — 0—-wW z
000 001 1tf fff (0140) Clear f CLRF f 0—f r4
000 010 dff fff (0200) Subtract W from f SUBWF f. d f- W—d [f+W+1—d] Cc.DC.Z
000 011 dff ftt (0300) Decrement f DECF f. d f-1-d 2z
000 100 dff fff (0400) Inclusive OR W and f IORWF f, d Wvf—d Z
000 101 dff fff (0500) AND W and f ANDWF f.d Wef—d z
000 t10 dff fftf (0600) Exclusive OR W and f XORWF f.d Woef-d z
000 111 dff fff (0700) Add W and f ADDWF i,d W+f—-d c.DC.z
001 000 dff ftff (1000) Move f MOVF f.d f—d z
001 001 dtf fff (1100) Complement f COMF f. d f—d z
001 010 dtt ftff (1200) Increment f INCF f. d f+1—d z
001 011 dff ftff (1300) Decrement f, Skip if Zero DECFSZ f, d f-1—d, skip if Zero None
001 100 dff fff (1400) Rotate Right f RRF f. d f(n)—d(n-1), f{(0)—C, C—d(7) C
00t 101 dff fff (1500) Rotate Left f RLF f. d f(n)—=d(n+1), {(7)—C, C—d(0) C
001 110 dff fff (1600) Swap halves f SWAPF f. d f(0-3)=t(4-7)—d None
001 111 dtt fff (1700) Increment f, Skip if Zero INCFSZ f. d f+1—d, skip if zero None

BIT-ORIENTED (11-8) (7-5) (4-0)
FILE REGISTER
OPERATIONS OP CODE b (BIT #) f (FILE #)

Instruction-Binary (Octal) Name Mnemonic, Operands Operation Status Affected
010 Obb bftft fff (2000) Bit Clear f BCF f.b 0—f(b) None
010 1bb bff fff (2400) Bit Set f BSF f.b 1—{(b) None
011 0Obb bff ftff (3000) Bit Test f, Skip if Clear BTFSC f.b Bit Test f(b): skip if clear None
011 1bb btf fff (3400) Bit Test f, Skip if Set BTFSS f.b Bit Test f(b): skip is set None

(11-8) (7-0)
LITERAL AND CONTROL ]
k (LITERAL
OPERATIONS OP CODE ( )

Instruction-Binary (Octal) Name IMnemonic, Operands Operation Status Affected
100 Okk kkk kkk (4000) Return and place Literal in W RETLW k k—=W, Stack—PC None
100 1kk kkk kkk (4400) Call subroutine (Note 1) CALL k PC+1 — Stack, k - PC None
101 kkk kkk kkk (5000) Go To address. (k is 9 bits) GOTO k k—PC None
110 Okk kkk kkk (6000) Move Literal to W MOVLW k k—W None
110 1kk kkk kkk (6400) Inclusive OR Literal and W IORLW k kVW—-W Z
111 Okk kkk kkk (7000) AND Literal and W ANDLW k keW—W z
111 1kk kkk kkk (7400) Exclusive OR Literal and W| XORLW k kOW—W z
NOTES:

1. The 9th bit of the program counter in the PIC is zero for a CALL and a MOVWF F2. Therefore, subroutines must be located in program

memory locations 0-377s. However, subroutines can be called from anywhere in the program memory since the Stack is 9 bits wide
2. When an /0O register is modified as a function of itself, the value used will be that value present on the output pins. For example, an
output pin which has been latched high but is driven low by an external device, will be relatched in the low state.
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SUPPLEMENTAL INSTRUCTION SET SUMMARY

The following supplemental instructions summarized below
represent specific applications of the basic PIC instructions. For
example, the “CLEAR CARRY" supplemental instruction is equiv-

PIC1655A

alent to the basic instruction BCF 3,0 ("Bit Clear, File 3, Bit 0").
These instruction mnemonics are recognized by the PIC Cross
Assembler (PICAL).

" 4 Equivalent Status
Instruction-Binary (Octal) Name Op d Operation(s) At d

010 000 000 011 (2003) Clear Carry CLRC BCF 3,0 —

010 100 000 011 (2403) Set Carry SETC BSF 3,0 —

010 000 100 011 (2043) Clear Digit Carry CLRDC BCF 3, 1 —

010 100 100 011 (2443) Set Digit Carry SETDC BSF 3,1 -

010 001 000 011 (2103) Clear Zcro CLRZ BCF 3, 2 -

010 101 000 Ot1 (2503) Set Zero SETZ BSF 3, 2 —

011 100 000 011 (3403) Skip on Carry SKPC BTFSS 3, 0 -

011 000 000 011 (3003) Skip on No Carry SKPNC BTFSC 3.0 -

011 100 100 011  (3443) Skip on Digit Carry SKPDC BTFSS 3, 1 —

011 000 100 011  (3043) Skip on No Digit Carry SKPNDC BTFSC 3. 1 -

011 101 000 011 (3503) Skip on Zero SKPZ BTFSS 3, 2 -

011 001 000 011  (3103) Skip on No Zero SKPNZ BTFSC 3, 2 —

001 000 1ff fff (1040) Test File TSTF MOVF f, 1

001 000 Off fff (1000) Move File to W MOVFW f MOVF f, 0

001 001 1ff fff (1140) Negate File NEGF f.d COMF f, 1

001 010 dff fff (1200) INCF f, d Z

011 000 000 011  (3003) Add Carry to File ADDCF f, d BTFSC 3,0

001 010 dff fff (1200) INCF f, d z

011 000 000 011  (3003) Subtract Carry from File SUBCF f,d BTFSC 3,0

000 011 dff fff (0300) DECF f, d z

011 000 100 011 (3043) Add Digit Carry to File ADDDCF f.d BTFSG 3.1

001 010 dff fff (1200) INCF f.d z

011 000 100 011 (3043) Subtract Digit Carry from File SUBDCF f.d BTFSC 3.1

000 011 dff fft (0300) DECF f.d z

101 kkk kkk kkk  (5000) Branch B k GOTO k —

011 000 000 011 (3003) Branch on Carry BC k BTFSC 3,0

101 kkk kkk kkk (5000) GOTO k -

011 100 000 011 (3403) Branch on No Carry BNC k BTFSS 3,0

101 kkk kkk kkk (5000) GOTO k —

011 100 100 011 (3043) Branch on Digit Carry BDC k BTFSC 3,1

101 kkk kkk kkk (5000) GOTO k -

011 001 000 011 (3443) Branch on No Digit Carry BNDC k BTFSS 3.1

101 kkk kkk kkk (5000) GOTO k -

011 101 000 011 (3103) Branch on Zero BZ k BTFSC 3,2

101 kkk kkk kkk (5000) GOTO k -

011 101 000 011 (3503) Branch on No Zero BNZ k BTFSS 3,2

101 kkk kkk kkk (5000) GOTO k -

1/0 Interfacing

The equivalent circuit for an 1/O port bit is shown below as
it would interface with either the input of a TTL device (PIC is
outputting) or the output of an open collector TTL device
(PIC is inputting). Each 1/O port bit can be individually time
multiplexed between input and output functions under
software control. When outputting through a PIC 1/O Port,
the data is latched at the port and the pin can be connected

directly to a TTL gate input. When inputting data through an
1/0 Port, the port latch must first be set to a high level under
program control. This turns off Qz allowing the TTL open
collector device to drive the pad, pulled up by Q1, which can
source a minimum of 100uA. Care, however, should be
exercised when using open collector devices due to the
potentially high TTL leakage current which can exist in the
high logic state.
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Fig.3 Typical interface - bidirectional 1/O line

Bidirectional 1/0 Ports

The bidirectional ports may be used for both input and
output operations. For input operations these ports are non-
latching. Any input must be present until read by an input
instruction. The outputs are latched and remain unchanged
until the output latch is rewritten. For use as an input port the
output latch must be set in the high state. Thus the external
device inputs to the PIC circuit by forcing the latched output
line to the low state or keeping the latched output high. This
principle is the same whether operating on individual bits or
the entire port.

Some instructions operate internally as input followed by
output operations. The BCF and BSF instructions, for
example, read the entire port into the CPU, execute the bit
operation, and re-output the result. Caution must be used
when using these instructions. As an example a BSF
operation on bit 5 of F7 (port RC) will cause all eight bits of F7
to be read into the CPU. Then the BSF operation takes place
on bit 5 and F7 is re-output to the output latches. If another bit
of F7 is used as an input (say bit 0) then bit 0 must be latched
high. If during the BSF instruction on bit 5 an external device
is forcing bit O to the low state then the input/output nature of
the BSF instruction will leave bit O latched low after
execution. In this state bit 0 cannot be used as an input until it
is again latched high by the programmer. Refer to the
examples below.

Input Only Port: (Port RA)

The input only port of the PIC1655A consists of the four
LSB's of F5 (port RA). An internal pull-up device is provided
so that external pull-ups on open collector logic are
unnecessary. The four MSB's of this port are always read as
zeros. Output operatins to F5 are not defined. Note that the
BTFSC and BTFSS instructions are input only operations
and so can be used with F5.

Output Only Port: (Port RB)

The output only port of the PIC1655A consists of F6 (port
RB). This port contains no input circuitry and is therefore not
capable of instructions requiring an input followed by an
output operation. The only instructions which can validly use
F6 are MOVWF and CLRF.

Successive Operations on Bidirectional 1/0 Ports

Care must be exercised if successive instructions operate
on the same 1/O port. The sequence of instructions should be
such to allow the pin voltage to stabilize (load dependent)
before the next instruction whic causes that file to be read
into the CPU (MOVF, BIT SET, BIT CLEAR, and BIT TEST) is
executed. Otherwise, the previous state of that pin may be
read into the CPU rather than the new state. This will happen
if ted (See 1/0 Timing Diagram) is greater than ¥tcy (min).
When in doubt, it is better to separate these instructions with
a NOP or other instruction.

OUTPUT

INPUT

What 1s thought to be happening

BSF75
Read into CPU 00001111
Set bit § 00101111
Write to F7 00101111

If no inputs were low during the instruction execution. there
would be no problem

OuTPUT

INPUT

What could happen if an input were low

BSF75
Read into CPU 00001110
Set bit 5 00101110
Write to F7 00101110

In this case bit 01s now latched low and is no longer useful as an
tnput until set high again

Fig.4 Example 1
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ELECTRICAL CHARACTERISTICS

Maximum Ratlngs'

Temperature Under Bias...........ooveuniinieiniiiiiiiiiieiieiiiiiia.., 126°C
Storage Temperature ............ . —55°C to +150°C
Voitage on any pin with Respect to Vss .—0.3V to +12.0V
Power DisSipation .. .......ouuiutiiti i 1000mwW
Power Dissipated by any one I/0 pin (Note 1) ............c.coevvvniienn. 60mwW

PIC1655A

*Exceeding these ratings could cause perma-
nent damage to the device.This is a stress
rating only and functional operation of this
device at these conditions is not implied—
operating rarges are specified in Standard
Conditions. Exposure to absolute maximum
rating conditions for extended periods may

Power Dissipated by all I/0 pins (Note 1) ...............covveniennn.. 300mwW affect device reliability.
Standard Conditions (unless otherwise stated):
DC CHARACTERISTICS
Operating Temperature Ta = 0°C to +70°C
Characteristic Sym Min Typ Max Units Conditions
Primary Supply Voltage Voo 45 — 7.0 v
Output Buffer Supply Voltage Vxx 4.5 - 10.0 v (Note 2)
Primary Supply Current Ioo — 30 50 mA All /O pins high
Output Butfer Supply Current Ixx — 1 5 mA All /O pins high (Note 3)
Input Low Voltage Vo -0.2 - 0.8 v
Input High Voltage (except MCLR,
RTCC & OSC when driven externally) ViK1 2.4 — Voo \
Input High Voltage (MCLR,
RTCC & OSC) ViHz Voo—1 — Voo v
Output High Voltage Vou 24 —_ Voo v Ion = —100uA provided by
internal pullups (Note 4)
Output Low Voltage (I/0 only) Voui — — 0.45 Vv Ioo = 1.6mA, Vxx = 4.5V
— — 0.90 \ TIo. = 5.0mA, Vxx = 4.5V
— — 0.90 v TIo. = 5.0mA, Vxx = 8.0V
_ — 1.20 Vv Io. = 10.0mA, Vxx = 8.0V
— — 2.0 v Io. = 20.0mA, Vxx = 8.0V (Note 5)
Output Low Voltage (CLK OUT) Voiz — — 0.45 \Y Io. = 1.6mA (Note 5)
Input Leakage Current (MCLR, RTCC) Ic —-10 — +10 A Vss < Vin < Voo
Input Low Current (all I/O ports) In -0.2 —0.6 -1.6 mA Vi = 0.4V internal pullup
Input High Current (all I/0 ports) TiH —-0.1 —-0.4 — mA Vin = 2.4V
NOTES:

1. Power dissipation for I/O pins is calculated by
T (Vee —Vi) (JIn]) + Z (Vee —Von) ([Tonl) + X (Vou) (loo)-
The term1/0 refers to all interface pins; input, ouput orI/0.
2. Vxx supply drives only the I/O ports.

3. The maximum Ixx current wiil be drawn when all I/0O ports are outputting a High.
4. Positive current indicates current into pin. Negative current indicates current out of pin.
5. Total Io. for all output pins (I/O ports plus CLK OUT) must not exceed 225mA.
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Standard Conditlons (unless otherwise stated):
AC CHARACTERISTICS
Operating Temperature Ta = 0°C to +70°C

Characteristic Sym Min Typ Max Units Conditions
Instruction Cycle Time tey 4 — 20 us 0.2MHz —1.0MHz external time base
(Note 1)
RTCC Input
Period tar tey — — —
High Pulse Width tar Yatey — — —
Low Pulse Width tarL Vatey - — — (Note 2)
I/0 Ports
Data Input Setup Time ts — —  |tey—125) ns
Data Input Hold Time th 0 — — ns
Data Output Propagation Delay tpd — 500 800 ns Capacitive load = 50pF
OSC Input
External Input Impedance High Rosch - 120 - Q Vosc = 5V | Applies to external
External Input Impedance Low Rosct - 10° — Q Vosc = O.AV} OSC drive only.
NOTES:

1. Instruction cycle period (tcv) equals four times the input oscillator time base period.
2. Due to the synchronous timing nature between CLK OUT and the sampling circuit used on the RTCC input, CLK OUT may be
directly tied to the RTCC input.
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Fig.9 Schmitt trigger characteristics
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PIC1655A OSCILLATOR OPTIONS (TYPICAL CIRCUITS)

Voo
R (ext)

TO PIC1655A PIN #27

l C (ext)

- \ \
NEAN

Vpp = 5.0V
AN
\ TA =
\ N N
NN
18k \
A
\ g\
A
14kQ
TYlPICAL/
40 60 80 100 120 140 160 180 200

220 240 260
INSTRUCTION CYCLE TIME (kHz)
Oscillator Frequency With Typical Unit to Unit Variance

Unit to Unit Variation at Vop = 5.0V, Ta = 25°C is £25%

Variation from Voo = 4.5V —7.0V referenced to 5V is —3%, +9%
Variation from Ta = 0°C —70°C referenced to 25°C is +3%, —5%

Fig.10 RC option operation
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Fig.11 Buftfered crystal input operation
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Fig.12 External clock input operation
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VoD

R} | R<100k

TO PIC1655A MCLR PIN #28

c /Io.m

Master Clear requires > 1.0ms delay before activation after power is
applied to the Voo pin. To achieve this, an external RC configuration as
shown can be used (assuming Voo is applied as a step function).

Fig.13 Master clear

40 T
Vxx =10
/ Vxx =9
30 P als vxx = 8
T 7 v o Vxx =7
,§__| 20 // = Vxx =6
o
) L~ - é ] ,/4‘//‘ XX =5
1 =
; / 7 T
1 4+
1.0 ) 3.0
VoL (VOLTS)
loL vs. VoL TYP @ 25°C
The Output Sink Current is dependent on the Vxx supply and the
output load. This chart shows the typical curves used to express the
output drive capability.
Fig.14 Output sink current graph
s T T s0 .
VDD = VXX = 4.25V VDD = 7.0V
A a0 \‘
@ 0.075mA/°C
3 N TA = 25°C \\{.
6‘ 3 N < 30
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Fig.15 Vorvs. o+ (1/0 ports)

Fig.16 Power supply current vs. temperature
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PIC1655A EMULATION CAUTIONS

When emulating a PIC1655A using a PICES development
system certain precautions should be taken.

A. Be sure that the PICES Module being used is
programmed for the PIC1655A mode. (Refer to PICES
Manual). The PIC1664B contained within the module should
have the MODE pin #22 set to a high state.

1. This causes the MCLR to force all I/O registers high.
2. The OSC 1 pin #59 becomes a single clock input pin.
3. The interrupt system becomes disabled and the RTCC
always counts on the trailing edges.

4. Bits 3 through 7 on file register F3 are all ones.

B. Make sure to only use two levels of stack within the
program.
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C. Make sure all I/0 cautions contained in this spec sheet
are used.

D. Be sure to use the 40 pin socket for the module plug.

E. _Make sure that during an actual application that the
MCLR input swings from a low to high level a minimum of
1msec after the supply voltage is applied.

F. If an external oscillator drive is used, be sure that it can
drive the 120Q input impedance of the OSC pin on the
PIC1655A.

G. The cable length and internal variations may cause
some parameter values to differ between the PICES module
and a production PIC1655A.
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PIC1655XT

ADVANCE INFORMATION

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance datato be
representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office for

PIC1655XT

8 BIT MICROCOMPUTER

details of current status.

FEATURES

User Programmable

Intelligent Controller for Stand-Alone Applications
32 8-Bit RAM Registers

512 x 12-Bit Program ROM

Arithmetic Logic Unit

Real Time Clock Counter

Self-contained Crystal Oscillator

Access to RAM Registers Inherent in Instruction
Wide Power Supply Operating Range (4.5V to 7.0V)

Available in Two Temperature Ranges: 0° to 70°C
and -40° to 85°C

4 Inputs, 8 Outputs, 8 Bidirectional 1/0 Lines
2 Level Stack
Mask Programmable Prescaler for RTCC

Mask Programmable Open Drain Option on all I/0
Lines

The PIC1655XT microcomputer is a MOS/LSI device
containing RAM, I/0, and a central processing unit as well as
customer-defined ROM on a single chip. This combination
produces a low cost solution for applications which require
sensing individual inputs and controlling individual outputs.
Keyboard scanning, display driving, and other system
control functions can be done at the same time due to the
power of the 8-bit CPU.

—oaockour[]? 7 2sfjoscr —
— Voo []2 27[] osc2 —
— e[ 26 [ MCIR —
— vss[]a 25[]RCT -
— vx[]s 24[TRCE
— naof]s 23[]Rcs —

— a7 PIC1655XT 22[JAcs ~—

— Raz2[Js 21[]Rc3 -
— RA3[]o 20[]Rc2
~— RBo[Jo 19[]Rc1 ~—
— m1n 18[JRC0 ~—
— nB2[]2 7[rer —
~— nB3[frs 6]]nBs —
~— 4] 15[]rBs —

DP28

Fig.1 Pin connections - top view

The internal ROM contains a customer-defined program
using the PIC’s powerful instruction set to specify the overall
functional characteristics of the device. The 8-bit
input/output registers provide latched lines for interfacing to
a limitless variety of applications. The PIC can be used to
scan keyboards, drive displays, control electronic games and
provide enhanced capabilities to vending machines, traffic
lights, radios, television, consumer appliances, industrial

FILE SELECT

REGISTER 5
W REGISTER (F&)
ARITHMETIC ﬁ

]

GENERAL
REGISTER
FILES
(F10-F37)

K 4 RA0-3

IJEG C (F7) I REG B (F6) l REG A (F5)

LOGIC < N :l-’a N RB07
UNIT
2LEVEL INSTRUCTION
STACK DECODE
ISTATUS REG (F3)| I RTCC REG (F1) I ~C ' ncor
CONTROL N
PROG CNTR (F2)
PRESCALER
+1,2,4,8, 16
PROGRAM
ROM
512 x 12
RTCC MCLR

Fig.2 PIC1655XT block diagram
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timing and control applications. The 12-bit instruction word
format provides a powerful yet easy to use instruction
repertoire emphasizing single bit manipulation as well as
logical and arithmetic operations using bytes.

The PIC1655XT is fabricated with N-channel lon Implant
technology resulting in a high performance product with
proven reliability and production history. Only a single wide
range power supply is required for opertion, and an on-chip
oscillator provides the operating clock with an external
crystal, ceramic resonator or LC network to establish the
frequency. Inputs and outputs are TTL-compatible.
Extensive hardware and software support is available to aid the
user in developing an application program and to verify perfor-
mance before committing to mask tooling. Programs can be
assembled into machine language using PICAL, eliminating the
burden of coding with ones and zeros. PICAL is available in a
Fortran I¥ version that can be run on many popular computer
systems. Once the application program is developed several
options are available to insure proper performance. The PIC's
operation can be verified in any hardware application by using
the PIC 1664B. The PIC 1664B is a ROM-less PIC microcomputer
with additional pins to connect external PROM or RAM and to
accept HALT commands. The PFD 1000 Field Demo System is
available containing a PIC 1664B with sockets for erasable CMOS
PROMs. Finally, the PICES (PIC In-Circuit Emulation System)
provides the user with emulation and debugging capability in
either a stand-alone mode or operation as a peripheral to alarger
computer system. Easy program debugging and changing is
tacilitated because the user's program is stored in RAM. With
these development tools, the user can quickly and confidently
order the masking of the PIC’'s ROM and bring his application into
the market.

A PIC Series Microcomputer Data Manual is available which gives
additional detailed data on PIC based system design.

PIN FUNCTIONS

ARCHITECTURAL DESCRIPTION

The firmware architecture of the PIC series microcomputer is
based on a register file concept with simple yet powerful com-
mands designed to emphasize bit, byte, and register transfer
operations. The instruction set also supports computing func-
tions as well as these control and interface functions.

Internally, the PIC is composed of three functional elements
connected together by a single bidirectional bus: the Register File
composed of 32 addressable 8-bit registers, an Arithmetic Logic
Unit, and a user-defined Program ROM composed of 512 words
each 12 bits in width. The Register File is divided into two func-
tional groups: operational registers and general registers. The
operational registers include, among others, the Real Time Clock
Counter Register, the Program Counter (PC), the Status Register.
and the I/0 Registers. The general purpose registers are used for
data and control information under command of the instructions.

The Arithmetic Logic Unit contains one temporary working regis-
ter or accumulator (W Register) and gating to perform Boolean
functions between data heid in the working register and any file
register.

The Program ROM contains the operational programfortherestof
the logic within the controller. Sequencing of microinstructions is
controlled via the Program Counter (PC) which automatically
increments to execute in-line programs. Program control opera-
tions can be performed by Bit Test and Skip instructions, Jump
instructions, Call instructions, or by loading computed addresses
into the PC. In addition, an on-chip two-level stack is er iployed to
provide easy to use subroutine nesting. Activatingthe MCLRinput
on power up initializes the ROM program to address 777s.

Signal

Function

OSC1 (input), OSC2 (output)

RTCC (input)

RAO-3 (input)

RBO-7 (output)
RCO-7 (input/output)

MCLR (input)

CLK OUT (output)

Oscillator pins. The oscillator frequency can be set by a crystal, ceramic resonator,
external LC network or driven externally. The oscillator frequency is sixteen times the
instruction frequency.

Real Time Clock Counter. Used by the microprogram to keep track of elapsed time
between events. The Real Time Clock Counter, Register increments on falling edges
applied to this pin. This register can be loaded and read by the program. This is a
Schmitt trigger input except when a prescaler division ratio of 2,4,8 or 16 is selected in
which case the input is TTL compatible.

4 input lines

8 output lines

8 user programmable input/output lines

All inputs and outputs are under direct control of the program.

Master Clear. Used to initialize the internal ROM program to address 777, and latch
all I/0 registers high. Should be held low at least 1ms past the time when power
supply is valid. This is a Schmitt trigger input.

A signal derived from the internal oscillator. Used by external devices to synchronize
themselves to PIC timing.

Primary power supply.

Output Buffer power supply. Used to enhance output current sinking capability.
Ground
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REGISTER FILE ARRANGEMENT

File
(Octal) Function
Fo Not a physically implemented register. FO calls for the contents of the File Select Register (low order 5 bits) to be used to
select a file register. FO is thus useful as an indirect address pointer. For example, W+F0—~W will add the contents of the file
register pointed to by the FSR (F4) to W and place the result in W.
F1 Real Time Clock Counter Register. This register can be loaded and read by the microprogram. The RTCC register keeps
counting up after zero is reached. The counter increments on the falling edge of the input RTCG.
F2 Program Counter (PC).The PC is automatically incremented during each instruction cycle, and can be written into under
program control (MOVWF F2).The PC is nine bits wide, but only its low order 8 bits can be read under program control.
F3 Status Word Register. F3 can be altered under program control only via bit set, bit clear, or MOVWF F3 instruction.
Y} (6) (5) ) 3) ) (1 (0)
[+~ T+ [+ 1T 3+ T+ Tz JToe ] c ]
C (Carry): For ADD and SUB instructions, this bit is set if there is a carry out from the most significant bit of the
resultant.
For ROTATE instructions, this bit is loaded with either the high or low order bit of the source.
DC (Digit Carry):For ADD and SUB instructions, this bit is set if there is a carry out from the 4th low order bit of the resultant.
Z (Zero): Set if the result of an arithmetic operation is zero.
Bits: 3-7 These bits are defined as logic ones.
F4 File Select Register (FSR). Low order 5 bits only are used. The FSR is used in generating effective file register addresses
under program control. When accessed as a directly addressed file, the upper 3 bits are read as ones.
F5 Input Register A (A0-A3) (A4-A7 defined as zeroes).
Fé Output Register B (B0-B7)
F7 1/0 Register C (C0-C7)
F10-F37 | General Purpose Registers

The PIC1655XT has the same basic architecture as the

PIC1655A
below.

Real Time

Self-Contained Oscillator

When a crystal, ceramic resonator or LC network is
connected between the OSC1 and OSC2 pins, the self-
contained oscillator will generate a frequency determined by
the external components thus allowing an accurate timing

with the additional enhancements described

Clock Counter

The Real Time Clock Counter can be read from and written
to under software control. In addition, it can be used to count
external events via the RTCC input. A prescaler counter
between the RTCC input and the Real Time Clock Counter
can be mask programmed to enable the RTCC register to
increment every 1,2,4,8, or 16 negative edges of the RTCC
input pin.

This allows the maximum frequency of the RTCC input to
be (assume an instruction cycle time of 4us):

Prescaler Maximum Input
Division Ratio Frequency
1 0.238MHz
2 0.476MHz
4 0.952MHz
8 1.904MHz
16 3.808MHz

NOTE

The Schmitt trigger input is valid only when a division ratio
of 1 is selected. Otherwise, the input is a normal TTL
compatible input.

reference, a crystal, to be used for time base control with a
minimum of external parts.

The output of this oscillator is divided down by 16 to give
the instruction cycle time of the microcomputer, thus with a
4MHz crystal the instruction cycle time is 4us.
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BASIC INSTRUCTION SET SUMMARY

Each PIC instruction is a i2-bit word divided into an OP code
which specifies the instruction type and one or more operands
which further specify the operation of the instruction. Th.e
following PIC instruction summary lists byte-oriented, bit-ori-
ented, and literal and control operations.

For byte-oriented instructions, “f' represents a file register
designator and "d" represents a destination designator. The file
register designator specifies which one of the 32 PIC file registers
is to be utilized by the instruction. The destination designator
specifies where the result of the operation performed by the
instruction is to be placed. If “d" is zero, the result is placed in the

BYTE-ORIENTED

PIC W register. If "d" is one, the result is returned to the file
register specified in the instruction.

For bit-oriented instructions, "b" represents a bit field designator
which selects the number of the bit affected by the operation,
while “f" represents the number of the file in which the bit is
located.

For literal and control operations, “k" represents an eight or nine
bit constant or literal value.

For an oscillator frequency of IMHz the instruction execution
time is 4 usec, unless a conditional test is true or the program
counter is changed as a result of an instruction. In these two
cases, the instruction execution time is 8 usec.

FILE REGISTER
OPERATIONS

(11-6)

(5 (4-0)

| opcope

)
La]

{ (FILE #) ]

Ford = 0, f—W (PICAL accepts d =0 or d = W in the mnemonic)

d=1f—f (If dis omitted, assembler assigns d = 1.)

Instruction-Binary (Octal) Name Mnemonic, Operands Operation Status Affected
000 000 000 000 (0000) [ No Operation NOP — — None
000 000 1ff fff (0040) Move W to f (Note 1) MOVWF f W—f None
000 00t 000 000 (0100) Clear W CLRW — 0—-wW z
000 001 1ff ftf (0140) | Cleart CLRF f 0—f _ z
000 010 dfft fff (0200) Subtract W from f SUBWF f.d f - W—d [f+W+1—d] c.DbCz
000 011 dff fff (0300) Decrement f DECF f, d f-1-d V4
000 100 dff fff (0400) Inclusive OR W and f IORWF f, d WvVf-d z
000 101 dftf fff (0500) AND W and f ANDWF f, d Wef—d z
000 110 dff ftff (0600) Exclusive OR W and f XORWF f, d Wef-d z
000 t11 dft fff (0700) Add W and f ADDWF f, d W+f—d c.DbCz
001 000 dff fff (1000) Move f MOVF f. d f—~d z
001 001 dff fff (1100) Complement f COMF f, d f—d z
001 010 dff fff (1200) Increment f INCF f, d f+1—-d z
001 011 dff fff (1300) Decrement f, Skip if Zero DECFSZ f, d f - 1—d, skip if Zero None
001 100 dff fff (1400) | Rotate Rightt RRF f d f(n)—d(n-1), (0)—C, C—d(7) e}
001 101 dff fft (1500) Rotate Left f RLF f. d f(n)—d(n+1), f(7)—~C, C—~d(0) [}
001 110 dff fff (1600) | Swap halves f SWAPF fd 1(0-3)s1(4-7)~d None
001 111 dtf fff (1700) Increment f, Skip if Zero INCFSZ f, d f+1—d, skip if zero None

BIT-ORIENTED (11-8) (7-5) (4-0)
FILE REGISTER T
OPERATIONS OP CODE l b (BIT #) t (FILE #)

Instruction-Binary (Octal) Name Mnemonic, Operands Operation Status Affected
010 Obb bff fff (2000) Bit Clear f BCF f.b 0—f(b) None
010 1bb bff fff (2400) Bit Set f BSF f.b 1—f(b) None
011 Obb bff fff (3000) Bit Test f, Skip if Clear BTFSC f, b Bit Test f(b): skip if clear None
011 1bb btf fff (3400) Bit Test f, Skip if Set BTFSS f, b Bit Test f(b): skip is set None

(11-8) (7-0)
LITERAL AND CONTROL l
k (LITERAL
OPERATIONS Op CODE ( )

Instruction-Binary (Octal) Name I Mnemonic, Operands Operation Status Affected
100 Okk kkk kkk (4000) Return and place Literal in W RETLW k k—W, Stack—PC None
100 1kk kkk kkk (4400) Call subroutine (Note 1) CALL k PC+1 — Stack, k = PC None
101 kkk kkk kkk (5000) Go To address (k is 9 bits) GOTO k k—PC None
110 Okk kkk kkk (6000) Move Literal to W MOVLW k k—W None
110 1kk kkk kkk (6400) Inclusive OR Literal and W IORLW k kKVW—W z
111 Okk kkk kkk (7000) AND Literal and W ANDLW k ke W—-W z
111 1kk kkk kkk (7400) Exclusive OR Literal and W,| XORLW k k®OW—-W z
NOTES:

1. The 9th bit of the program counter in the PIC is zero for a CALL and a MOVWF F2. Therefore, subroutines must be located in program

memory locations 0-377s. However, subroutines can be called from anywhere in the program memory since the Stack is 9 bits wide.
2. When an I/0 register is modified as a function of itself, the value used will be that value present on the output pins. For example, an
output pin which has been latched high but is driven low by an external device, will be relatched in the low state.
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SUPPLEMENTAL INSTRUCTION SET SUMMARY

The following supplemental instructions summarized below
represent specific applications of the basic PIC instructions. For
example, the “"CLEAR CARRY" supplemental instruction is equiv-

PIC1655XT

alent to the basic instruction BCF 3.0 (“Bit Clear, File 3. Bit 0").
These instruction mnemonics are recognized by the PIC Cross
Assembler (PICAL).

M i Eq t Status
Instruction-Binary (Octal) Name Operands Operation(s) Affected
010 000 000 011 (2003) Clear Carry CLRC BCF 3,0 -
010 100 000 011 (2403) Set Carry SETC BSF 3,0 —
010 000 100 011 (2043) Clear Digit Carry CLRDC BCF 3, 1 —
010 100 100 011 (2443) Set Digit Carry SETDC BSF 3, 1 -
010 001 000 011 (2103) Clear Z¢ro CLRZ BCF 3, 2 —
010 101 000 011  (2503) Set Zero SETZ BSF 3, 2 —
011 100 000 011  (3403) Skip on Carry SKPC BTFSS 3,0 —
011 000 000 011 (3003) Skip on No Carry SKPNC BTFSC 3,0 -
011 100 100 011 (3443) Skip on Digit Carry SKPDC BTFSS 3, 1 -
011 000 100 011 (3043) Skip on No Digit Carry SKPNDC BTFSC 3, 1 -
011 101 000 011 (3503) Skip on Zero SKPZ BTFSS 3, 2 -
011 001 000 O11  (3103) Skip on No Zero SKPNZ BTFSC 3, 2 -
001 000 1ff fff (1040) Test File TSTF f MOVF f, 1
001 000 Off fff (1000) Move File to W MOVFW f MOVF f, 0
001 001 1ff fff (1140) Negate File NEGF f.d COMF f, 1
001 010 dff fff (1200) INCF f, d z
011 000 000 O11 (3003) Add Carry to File ADDCF f, d BTFSC 3,0
001 010 dff fff (1200) INCF f, d 4
011 000 000 011 (3003) Subtract Carry from File SUBCF f,d BTFSC 3.0
000 Ot11 dff fff (0300) DECF f. d Z
011 000 100 011 (3043) Add Digit Carry to File ADDDCF f.d BTFSG 3,1
001 010 dff fff (1200) INCF f.d z
011 000 100 011 (3043) Subtract Digit Carry from File SUBDCF f.d BTFSC 3.1
000 011 dff fff (0300) DECF fd z
101 kkk kkk kkk (5000) Branch B k GOTO k -
011 000 000 011 (3003) Branch on Carry BC k BTFSC 3,0
101 kkk kkk kkk (5000) GOTO k -
011 100 000 O11 (3403) Branch on No Carry BNC k BTFSS 3.0
101 kkk kkk kkk (5000) GOTO k -
011 100 100 011 (3043) Branch on Digit Carry BDC k BTFSC 3,1
101 kkk kkk kkk (5000) GOTO k -
011 001 000 011 (3443) Branch on No Digit Carry BNDC k BTFSS 3,1
101 kkk kkk kkk (5000) GOTO k -
011 101 000 011 (3103) Branch on Zero BZ k BTFSC 3,2
101 kkk kkk kkk (5000) GOTO k -
011 101 000 011 (3503) Branch on No Zero BNZ k BTFSS 3,2
101 kkk kkk kkk (5000) GOTO k -

1/0 Interfacing

The equivalent circuit for an I/O port bit is shown below as
it would interface with either the input of a TTL device (PIC is
outputting) or the output of an open collector TTL device
(PIC is inputting). Each 1/O port bit can be individually time
multiplexed between input and output functions under
software control. When outputting through a PIC 1/0 Port,
the data is latched at the port and the pin can be connected

directly to a TTL gate input. When inputting data through an
1/0 Port, the port latch must first be set to a high level under
program control. This turns off Qz, allowing the TTL open
collector device to drive the pad, pulled up by Q+1, which can
source a minimum of 100uA. Care, however, should be
exercised when using open collector devices due to the
potentially high TTL leakage current which can exist in the
high logic state.
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TTL DEVICE OUTPUT
_I L—(i)PEN-COLLECTOR)

Fig.3 Typical interface - bidirectional 1/O line

Bidirectional 1/0 Ports

The bidirectional ports may be used for both input and
output operations. For input operations these ports are non-
latching. Any input must be present until read by an inut
instruction. The outputs are latched and remain unchanged
until the output latch is rewritten. For use as an input port the
output latch must be set in the high state. Thus the external
device inputs to the PIC circuit by forcing the latched output
line to the low state or keeping the latched output high. This
principle is the same whether operating on individual bits or
the entire port.

Some instructions operate internally as input followed by
output operations. The BCF and BSF instructions, for
example, read the entire port into the CPU, execute the bit
operation, and re-output the result. Caution must be used
when using these instructions. As an example a BSF
operation on bit 5 of F7 (port RC) will cause all eight bits of F7
to be read into the CPU. Then the'BSF operation takes place
on bit 5 and F7 is re-output to the output latches. If another bit
of F7 is used as an input (say bit 0) then bit 0 must be latched
high. If during the BSF instruction on bit 5 an external device
is forcing bit O to the low state then the input/output nature of
the BSF instruction will leave bit O latched low after
execution. In this state bit 0 cannot be used as aninput until it
is again latched high by the programmer. Refer to the
examples below.

Input Only Port: (Port RA)

The input only port of the PIC1655XT consists of the four
LSB's of F5 (port RA). An internal pull-up device is provided
so that external pull-ups on open collector logic are
unnecessary. The four MSB's of this port are always read as
zeroes. Output operations to F5 are not defined. Note that the
BTFSC and BTFSS instructions are input only operations
and so can be used with F5.

Output Only Port: (Port RB)

The output only port of the PIC1655XT consists of F6 (port
RBY). This port contains no input circuitry and is therefore not
capable of instructions requiring an input followed by an
output operation. The only instructions which can validly use
F6 are MOVWF and CLRF.

Successive Operations on Bidirectional I/O Ports

Care must be exercised if successive instructions operate
on the same 1/O port. The sequence of instructions should be
such to allow the pin voltage to stabilize (load dependent)
before the next instruction which causes that file to be read
into the CPU (MOVF, BIT SET, BIT CLEAR, and BIT TEST) is
executed. Otherwise, the previous state of that pin may be
read into the CPU rather than the new state. This willhappen
if tpa (See 1/0 Timing Diagram) is greater than tcy(min). When
in doubt, it is better to separate these instructions withaNOP
or other instruction.

—_—

- 4

|
I

rtr11
rlelefelo ]

OuTPUT INPUT

What is thought to be happening

BSF 75
Read into CPU 00001111
Set bit 5 00101111
Write to F7 00101111

If no inputs were low during the instruction execution, there
would be no problem

OUTPUT

INPUT

What could happen if an input were low

BSF75
Read into CPU 00001110
Set bit 5 00101110
Write to F7 00101110

In this case bit 0 1s now latched low and is no longer useful as an
nput until set high again

Fig.4 Example 1
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ELECTRICAL CHARACTERISTICS

Maximum Ralings*

Temperature Under Bid@S. ...........ouuuiimuiiiiiia i 125°C
Storage Temperature .................ooiiiiiiiiiiii —55°C to +150°C
Voltage on any pin with Respect to Vss . ...—0.3Vto +12.0V
Power Dissipation ... . 1000mwW

PIC1655XT

*Exceeding these ratings could cause perma-

nent damage to the device.This is a stress
rating only and functional operation of this
device at these conditions is not implied—
operating ranges are specified in Standard
Conditions. Exposure to absolute maximum

gg::: g::::z:::g EY any one '1/0 pin (Note 1) ... 60mwW rating coqdntiong for extended periods may
y all I/O pins (Note 1) ...........cccovvivnnn.. .. 300mw affect device reliability.
Standard Conditions (uniess otherwise stated):
DC CHARACTERISTICS
Operating Temperature Ta = 0°C to +70°C
Characteristic Sym Min Typ Max Units Conditions
Primary Supply Voltage Voo 45 — 7.0 \
Output Buffer Supply Voltage Vxx 4.5 — 10.0 \ (Note 2)
Primary Supply Current Ioo — 30 50 mA All I/O pins high
Output Buffer Supply Current Ixx — 1 5 mA All I/0 pins high (Note 3)
Input Low Voltage Vi -0.2 — 0.8 \"
Input High Voltage (except MCLR,
RTCC & OSC when driven externally) ViH1 2.4 — Voo Vv
Input High Voltage (MCLR,
RTCC & OSC) ViHz Voo—1 — Voo \2
Output High Voltage Von 2.4 — Voo \" Ion = —100uA provided by
internal pullups (Note 4)
Output Low Voltage (I/0 only) Vous — — 0.45 Vv Ioo = 1.6mMA, Vxx = 4.5V
_ — 0.90 v Io. = 5.0mA, Vxx = 4.5V
— — 0.40 v Io. = 5.0mA, Vxx = 8.0V
_ — 1.20 Vv Io. = 10.0mA, Vxx = 8.0V
— — 2.0 v Io. = 20.0mA, Vxx = 8.0V (Note 5)
Output Low Voltage (CLK OUT) Vouz — — 0.45 Y Io. = 1.6mA (Note 5)
Input Leakage Current (MCLR, RTCC) Ic -10 — +10 A Vss < Vin < Voo
Input Low Current (all 1/0 ports) I -0.2 -0.6 -1.6 mA Vi. = 0.4V internal puliup
Input High Current (all I/O ports) jeCl —0.1 -0.4 —_ mA Vin = 2.4V
NOTES:

1. Power dissipation for 1/0 pins is calculated by
T (Vec —Vi) (|I]) + X (Ve —Von) (lowl) + Z (Vo) (Tov).
The term1/0 refers to all interface pins; input, ouput or1/0.
2. Vxx supply drives only the 1/0 ports.

3. The maximum Ixx current will be drawn when all I/0 ports are outputting a High.
4. Positive current indicates current into pin. Negative current indicates current out of pin.

5. Total Io, for all output pins (I/0O ports plus CLK OUT) must not exceed 175mA.
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Standard Conditions (unless otherwise stated):
AC CHARACTERISTICS
Operating Temperature Ta = 0°C to +70°C

Characteristic Sym Min Typ Max Units Conditions

Instruction Cycle Time tey 4 - 20 us | 0.8MHz-4MHz external time base
(Note 1)

RTCC Input

Period tar tey — - —

High Pulse Width taTh Vatey — — —

Low Pulse Width tare Vatey — — — (Note 2)

I/0 Ports

Data Input Setup Time ts — —  |Vatey—125] ns

Data Input Hold Time th 0 — — ns

Data Output Propagation Delay tpd — 500 800 ns Capacitive load = 50pF

NOTES

1. Instruction cycle period (tcv) equals sixteen times e input oscillator time base period.

2. Due to the synchronous timing nature between CLK OUT and the sampling circuit used on the RTCC input, CLK OUT may be directly tied to
the RTCC input.

3. Ifan prescaler division ratio of 2,4,8 cr 16 is selected, the maximum rise and fall times of the signal input to the RTCC pinis 200nsecs and
its duty cycle must be between 40% and 60%.

4. The maximum frequency which may be input to the RTCC pin for a division ratio of 1 is calculated as follows:

1

I
fimax) = o = Tov o T0258

For example:

if tcy = 4ps, fimax = = 238kHz

A
a2us
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-
GATE 4
| INCREMENT ANSWER|  WRITE
PC le-EXECUTE TO
ADDRESS ROM INSTRUCTION |INTERNAL 170
FOR NEXT BUS
INSTRUCTION
— o e
OUTPUT | VALID

|
| - " |-

INPUT - STABLE »X NOTE:

Rise and fall times
| | | | are load dependent.

Fig.7 CLK OUT timing

L
tRTH ™ R
+

'
!
Y — |
15v |
.8V —— —)Z
arec 2

Fig.8 RTCC timing
—_ Vg (VOLTS) RTCC (X 1 PRESCALER ONLY)
V0 (VOLTS) MCLR 40
. NOTE 1 —
ST > - —
—
VTHRESHOLD 1"
VOLTS
‘ \ Y 20
NOTE 2
1.0
“T - 45 50 55 6.0 65 70
Vpp VOLTS
} + V| (VOLTS) S
15 27 NOTE
Z ERESIS .
MCLR, 0SC J;:i“s'v"v: : 250C 1. Low-to-High Threshold Voltage (VTLH).
2. High-to-Low Threshold Voltage (VTHL).

Fig.9 Schmitt trigger characteristics
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PIC1655XT OSCILLATOR OPTIONS (TYPICAL CIRCUITS)

LC INPUT OPERATION

— osci (piINzs) [OSC= L
. 2m /L (CL + CinT)
T where CINT = 10pF.
—‘! 0SC2(PIN27) Typical values for 4MHz operation:
L L = 70uH
CRYSTAL INPUT OPERATION Cu = 10pF
w
It OSC1 (PIN 28)
XTAL
m(w—< 1-10M (PARALLEL RESONANT)
____| 0SC2 (PIN 27)
200 K

OR CERAMIC RESONATOR

EXTERNAL CLOCK INPUT OPERATION

CLOCK FROM
EXTERNAL SYSTEM ‘DO—. TO OSC 1 PIN #28

Fig.10 Oscillator options

POWER DISSIPATION DERATING GRAPH
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1000

N

800

700

NOTE 1 NOTE 2

MAXIMUM DEVICE DISSIPATION (mW)

0 0 20 30 0 50 60 70 85
Tamb - AMBIENT TEMPERATURE (° C)
Fig.11 Power dissipation derating graph
NOTES:

1. 70° C is the maximum operating temperature for standard parts.
2. 85°C is the maximum operating temperature for “|” suffix parts.




PIC1655XT

Voo

R{ | R<100k

TO PIC 1655XT MCLR PIN#26

c 0.1y

il

Master Clear requires > 1.0ms delay before activation after power is
applied to the Voo pin. To achieve this, an external RC configuration as
shown can be used (assuming Voo is applied as a step function).

Fig.12 Master clear

0 T
VXX =10 L —
= Vxx =9
f—
30 e // //Vx* =8.
¥ 1~ |
L] | —
- Vxx =7
<
E - // —
3 ® / # L1 L —1 T Vx-e
) L~ / "/ Vxx =5
1 — =
10 A f/ 1 _L—1"]
4/ //
10 20 30
VoL (VOLTS)
The Output Sink Current is dependent on the Vxx supply and the
output load. This chart shows the typical curves used to express the
output drive capability.
Fig.13 Output sink current graph
50 T
VDD = VXX =4.25V VDD = 7.0V
40 ‘\t
& L 0.075mA/°C
g I /\‘\ TA =25°C z 0
EA E B— o
3 Mhialefadid & g i
o (=Y}
> \\VA = 4a0°C
\ \ 10
200 400 600 800 1000 -40 [ 40 80 120
10H (LA) TEMPERATURE (°C)

Fig.14 Von vs. loH (/O ports) Fig.15 Power supply current vs. temperature
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PIC1655XT EMULATION CAUTIONS

When emulating a PIC1655XT using a PICES i
development system certain precautions should be taken.

A. Be sure that the PICES Il Module being used is
programmed for the PIC1655XT mode. (Refer to PICES Il
Manual). The PIC1664 contained within the module should
have the MODE pin #22 set to a high state.
1. This causes the MCLR to force all I/O registers high.
2. The interrupt system becomes disabled and the RTCC
always counts on the trailing edges.
3. Bits 3 through 7 on file register F3 are all ones.
B. Make sure to only use two levels of stack within the
program.

304

C. Make sure all I/0 cautions contained in this spec sheet
are used.

D. Be sure to use the 28 pin socket for the module pin.
E. Make sure that during an actual application the iﬁﬁLR
input swings from a low to high level a minimum of 10msec
after the supply voltage is applied to allow for the crystal to
start up.

F. The cable length and internal variations may cause some
parameter values to differ between PICES Il Module and a
production PIC1655XT.

G. The emulator PFD board or PICES Il Module offers only
‘internal’ oscillator operation (i.e. the crystal is on the PFD or
Module Board) as the long cable might cause unreliable
crystal operation.
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Ordering information

Plessey Semiconductor integrated circuits are allocated type numbers which take the
following general form

WW XXXX Y/ZZ

where WW is a two-letter code identifying the product group and/or technology, XXXX is a
three or four numeral code uniquely specifying the particular device, Y is a single letter which
denotes the precise electrical or thermal specification for certain devices and ZZ is a two-
letter code defining the package style. Digits WW, XXXX and Y must always be used when
ordering; digits ZZ need only be used where a device is offered in more than one package
style.

The Pro-Electron standard is used for package codes wherever possible. The two letters of
this code have the following meanings:

FIRST LETTER (indicates general shape)

Pin-Grid Array

Cylindrical

Dual-in-Line (DIL)

Flat Pack (leads on two sides)
Flat Pack (leads on four sides)
Quad-in-Line

Miniature (for Small Outline)
Leadless Chip Carrier Not yet designated by Pro-Electron
H Leaded Chip Carrier

SECOND LETTER (indicates material)

C Metal-Ceramic (Metal Sealed)
G Glass-Ceramic (Glass Sealed)
M Metal

P Plastic

E Epoxy

Please Note:

Leadless Chip Carriers

LC Metal-Ceramic 3 Layer (Metal Sealed)
LG Glass-Sealed Ceramic

LE Epoxy-Sealed 1 Layer

LP Plastic

Note: The above information refers generally to Plessey Semiconductors integrated circuit
products and does not necessarily apply to all the devices contained in this handbook.

r£ oomMOoOO»
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Main offices

MAIN OFFICES

Plessey Semiconductors Ltd., Cheney Manor, Swindon, Wiltshire SN2 2QW,
United Kingdom. Tel: 44 793 36251 Tx: 449637.

Plessey Semiconductors, 3 Whatney, Irvine, California 92718, United States of
America. Tel: (714) 951 5212 Twx: 701464.

European marketing centres

BENELUX
FRANCE

ITALY

WEST GERMANY
AUSTRIA
SWITZERLAND

Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150, Belgium.
Tel: 02 733 9730 Tx: 22100.

Plessey Semiconductors, ZA. de Courtaboeuf, Rue du Quebec, B.P. No. 142,
91944 - Les Ulix Cedex. Tel: (6) 446-23-45 Tx: 692858F.

Plessey SpA, Viale Certosa, 49, 20149 Milan. Tel: (2) 390044/5 Tx: 331347.

Plessey GmbH, Altheimer Eck 10, 8000 Munchen 2, West Germany. Tel: 089 23 62-0 Tx: 0522197.

World-wide distributors

AUSTRALIA

EASTERN EUROPE
GREECE

INDIA

JAPAN

HONG KONG
KOREA

NEW ZEALAND

SCANDINAVIA
DENMARK
Finland
Norway
Sweden

SINGAPORE
SOUTH AFRICA
SPAIN

TAIWAN
THAILAND
TURKEY

314

Plessey Australia Pty Ltd., P.O.Box 2, Villawood, New South Wales 2163. Tel: Sydney 72 0133
Tx: AA20384.

Plessey Company plc., Vicarage Lane, liford, Essex, England. Tel: 01 478 3040 Tx: 23166.
Plessey Company Ltd., Hadjigianni Mexi 2, Athens. Tel: 21 724 3000 Tx: 219251.

Mammeas, Representations & Exportations, P.O.Box 181, Piraeus. Tel: 4172597 Tx: 213835 LHGR.
Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021. Tel: 233999

Tx: 011-5414 CITO IN.

Semiconductors Ltd., Unity Buildings, 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.

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.

Cornes & Company Ltd., 1-Chome Nishihonmachi, Nishi-Ku, Osaka 550. Tel: 532 1012

Tx: 525-4496.

YES Products Ltd. Block E, 15/F Golden Bear Industrial Centre, 66-82 Chaiwan Kok Street,
Tsuen Wan, N.T., Hong Kong. Tel: 0-444261-6 Tx: 36590.

Young O Ind Co. Ltd., Yeoevido, P.O.Box 149, Seoul. Tel: 782 1707 Tx: K25701.

KML Corporation, 3rd Floor, Banpo Hall Building, 604-1 Banpo Dong, Kangnam-Ku, P.0.Box 19,
Seoul. Tel: (02) 533-9281/2 Tx: KMLCORP K25981 Fax: (02) 533 1986.

Plessey (NZ) Ltd., Te Pai Place, Henderson, Auckland 8. Tel: 8364189 Tx: NZ2851.

Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 83 50 90 Tx: 19037.
Oy Ferrado AB, P.O.Box 54, SF-00381 Helsinki 38. Tel: 90 55 00 02 Tx: 122214.
Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, Oslo 5. Tel: 02 64 11 50 Tx: 71963.
Micronet AB, Odengatan 16, 114 24 Stockholm. Tel: 08/15 0230-31 Tx: 14725.

Plessey Singapore Private Ltd., 400 Orchard Road, No. 21-07 Orchard Towers, Singapore 0923.
Tel: 7325000 Tx: RS22013.

Plessey South Africa Ltd., Forum Building, Struben Street, P.O.Box 2416, Pretoria 0001, Transvaal.
Tel: (012) 3254200 Tx: 320277.

JR Trading, Apartado de Correos 8432, Madrid 8 Tel: 248 12 18/248 38 82 Tx: 42701.
Artistex International Inc., Express Trading Building 3rd Floor, 56 Nanking Road East, Section 4
Taipei 105, (P.O.Box 59253, Taipei 105) Taiwan, Republic of China. Tel: 7526330

Tx: 27113 ARTISTEX Fax: (8862) 721 5446.

Plessey Thailand, Rama Mansion 47, Sukhumvit Soi 12, Bangkok 11. Tel: 2526621

Tx: CHAVALIT TH2747.

Turkelek Elektronic Co.Ltd., Hatay Sokak 8, Ankara. Tel: 90-41-25 21 09, 90-41-18 94 83

Tx: 42120.

Turkelek Elektronic Co.Ltd.,, Kemeralti Caddesi, Tophane Ishani 406, Istanbul.

Tel: 90-1-145 12 68, 90-1-145 40 46 Tx: 22036.

Plessey M.M.E.R., Paris Caddesi 76/4, Kavaklidere, Ankara. Tel: 263820 Tx: 42061.



World-wide agents

AUSTRIA DAHMS Elektronik Ges. mbH, Wiener Str. 287, A-8051 Graz. Tel: 0316/64030 Tx: 31099.
BELGIUM Master Chips, 4 St. Lazarus Laan, 1030 Brussels. Tel: 02 219 58 62 Tx: 62500.
FRANCE Mateleco, 66, Rue Augustin Dumont, 92240 Malakoff, Paris. Tel: (1) 46 57 70 55 Tx: 203436F.
Mateleco Rhéne-Alpes, 2 Rue Emile Zola, 38130 Echirolles. Tel: (76) 40 38 33 Tx: 980837.
ICC, 78, Chemin Lanusse, B.P.No. 2147, 31200 Toulouse. Tel: (61) 26-14-10 Tx: 520897 F.
ICC, ZA. du Haut Vigneau, Rue de la Source, 33170 Gradignan. Tel: (56) 31-17-17 Tx: 541539 F.
ICC, 9 bis, rue du Bas Champflour, 63019 Clermont Ferrand. Tel: (73) 91-70-77 Tx: 990928 F.
ICC, Z A. Artizanord II, Lot 600 - batiment 19, Traverse de 'Oasis, 13015 Marseille.
Tel: (91)-03-12-12 Tx: 441313 F.
INDIA  Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021. Tel: 233999
Tx: 011 4515 CITO IN.
ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321.
Eurelettronica, Via Mascheroni 19, 20145 Milan. Tel: 498 18 51 Tx: 332102.
Eurelettronica, Via Bertoloni 27, Rome. Tel: 875394 Tx: 610358.
Alta S.R.L., Via Matteo Di Giovanni 6, 50143 Florence. Tel: 055-717402 Tx: 571246.
NETHERLANDS Heynen B.V., Postbus 10, 6590 AA Gennep. Tel: 8851-96111 Tx: 37282.
NEW ZEALAND Professional Electronics Ltd., P.O.Box 31-145, Auckland. Tel: 493 029 Tx: 21084.
SWITZERLAND Aumann & Co. AG, Forrlibuckstrasse 150, CH-8037 Zurich. Tel: 01/443300 Tx: 822966.
UNITED KINGDOM  Celdis Ltd., 37-39 Loverock Road, Reading, Berks RG3 1ED. Tel: 0734 585171 Tx: 848370.
Gothic Crellon Ltd., 3 The Business Centre, Molly Millars Lane, Wokingham, Berkshire RG11 2EY.
Tel: 0734 788878/787848.
Gothic Crellon Ltd., P.O.Box 301, Trafalgar House, 28 Paradise Circus, Queensway,
Birmingham B1 2BL. Tel: 021 6436365 Tx: 338731.
Quarndon Electronics Ltd., Slack Lane, Derby DE3 3ED. Tel: 0332 32651 Tx: 37163.
Semiconductor Specialists (UK) Ltd. Carroll House, 159 High Street, Yiewsley, West Drayton,
Middlesex UB7 7XB. Tel: 0895 445522 Tx: 21958.
Unitel Limited, Unitel House, Fishers Green Road, Stevenage, Herts. SG1 2PT.
Tel: 0438 312393 (Direct Sales) 0438 314393 (General) Tx: 825637, 826080 Fax: 0438 318711.
WEST GERMANY  AS Electronic Vertriebs-GmbH, Elisabethenstrasse 35, 6380 Bad Homburg.
Tel: 06172/2 90 28-29 Tx: 410868.
Astronic GmhH, Winzererstrasse 47D, 8000 Munchen 40. Tel: 089/309031 Tx: 5216187.
Micronetics GmbH, Weil der Stadter Str. 45, 7253 Renningen 1. Tel: 07159/6019 Tx: 724708.
Nordelektronik GmbH, Carl-Zeiss-Str. 6, 2085 Quickbomn. Tel: 04106/72072 Tx: 214299.
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North American sales offices

NATIONAL SALES
EASTERN REGION

CHESAPEAKE
DISTRICT

NEW ENGLAND
DISTRICT

SOUTHEAST REGION
WESTERN AREA
CENTRAL AREA

NORTH CENTRAL
REGION

OHIO VALLEY
DISTRICT

PLAINS DISTRICT

NORTHWEST
DISTRICT

SOUTHWEST
DISTRICT

DISTRIBUTION SALES

John Kitzrow 3 Whatney, Irvine, CA 92718. Tel: (714) 951-5212 Twx: 910-595-1930
Fax: 714-770-0627.

Pat Redko, 1767 Veterans Memorial Hwy., Central Islip, NY 11722. Tel: (516) 582-8070
Tix: 705922.

Al Reichl, 9001 | Greentree Commons, Marlton, New Jersey 08053. Tel: (609) 596 2030
Tix; 705922.
John Bearce, 132 Central St, 212, Foxboro, MA 02035. Tel: (617) 543-3855 TlIx: 316805.

Frank Abreu, 499 Cranes Roost Blvd., Ste. 235, Altamonte Springs, FL 32701.

Tel: (305) 339-6191 Tix: 705185.

Bill Nowlin, 4633 Old Ironsides Dr. 250, Santa Clara, CA 95054. Tel: (408) 986-8911
Twx: 62217370.

Ken Burdin, 9330 LBJ Freeway, Ste. 900, Dallas, TX 75243. Tel: (214) 690-4930
Twx: 510-600-3635.

Jon Hill, 1919 South Highland 120C, Lombard, IL 60148. Tel: (312) 953-1484 Tix: 705186.

Harlan (Corky) Woodmansee, 1717 E. 116th Street, Ste. 210, Carmel, IN 46032
Tel: (317) 843-0561 Twx: 810-332-1517.

Doug Schmieskors, 1523 Town Drive, Ellisville, MO 63011. Tel: (314) 527-4100 Tix: 705186.

Steve Bolaris, 4633 Old Ironsides Dr. 250, Santa Clara, CA 95054. Tel: (408) 986-8911
Twx: 62217370.

Dan Wolfe, 22931 Triton Way, Ste. 230, Laguna Hill, CA 92653. Tel: (714) 586-9870
Tix: 989096.

Jeff Smith, 3 Whatney, Irvine, CA 92718. Tel: (714) 951-5212 Twx: 910-595-1930
Fax: 714-770-0627.

North American representatives

ALABAMA
ARIZONA
CALIFORNIA

COLORADO
FLORIDA

GEORGIA
INDIANA

ILLINOIS

IOWA

KANSAS
MARYLAND
MASSACHUSETTS

MICHIGAN
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Electronic Marketing Associates, In.c (EMA), 1200 Jordan Lane, Suite 4, Jordan Center,
Huntsville, AL 35805. Tel: (205) 536-3044.

Chaparral Electronics, 2024 N. 7th Street 200, Phoenix, AZ 85006. Tel. (602) 252-0897
Tix: 667413.

Cerco, Carrol Canyon Rd. 214, San Diego, CA 92121. Tel: (619) 450-1754 Twx: 910-335-1220.
Custom Technology Sales, 540, Valley Way, Milpitas CA 95035. Tel: (408) 263 3660

Tix: 703711.

Select Electronics, 14480 Alondra Blvd,, Suite A, La Mirada, CA 90638. Tel: (714) 739-8891
Twx: 910-596-2818 Fax: 714-739-1604.

West High Tech, 1740 Platte St., Ste., 200, Denver, Colorado. Tel. (303) 477-8180

Twx: 910-931-0512.

Lawrence Associates, 711 Turnbull Av., Altamonte Springs, FL 32701. Tel: (305) 339-3855.
Lawrence Associates, 2151 N.W. 2nd Ave., 104, Boca Ration, FL 33431. Tel: (305) 368-7373
Twx: 510-953-7602.

Lawrence Associates, 1605 S. Missouri Ave,, Clearwater, FL 33516. Tel: (813) 584-8110.
Lawrence Associates, 1101 W. Hybiscus, E-115, West Melbourne, FL 32901.

Tel: (305) 724-8294.

Electronic Marketing Associates, Inc. (EMA), 6695 Peachtree Industrial Blvd., Suite 101,
Atlanta, GA 30360. Tel: (404) 448-1215 Twx: 810-766-0483.

Corrao March, Inc., 1825 Old Lantern Trail, Fort Wayne, IN 46825. Tel: (219) 637-5548
Twx: 910-333-8892.

Corrao March, Inc., 1717 East 116th St, Ste,, 101, Carmel, IN 46032. Tel: (317) 843-0739.
Micro Sales, Inc., 54 West Seegars Road, Arlington Heights, IL 60006. Tel: (312) 956-1000
Twx: 510-600-0756.

Lorenz Sales, 5270 Worth Park Place N.E., Cedar Rapids, IA 52402. Tel: (319) 377-4666
Twx: 910-525-1370.

Kebco, Inc., Santa Fe Drive, Overland Park, KS 66212. Tel: (913) 541-8431 Fax: 913-888-0136.
Kebco, Inc., 524 Devereon Drive, Wichita, KS 67230. Tel: (316) 733-1301.

Walker-Houck, 10706 Reisters Town Rd., Suite D, Owings Mills, MA 21117.

Tel: (301) 356-9500 Tix: 757850.

Stone Components, 2 Pierce Street, Framingham, MA 01701. Tel: (617) 875-3266

Twx: 310-374-6662.

Fred Gehrke & Associates, 29551 Greenfield Rd., Suite 206, Southfield, MI 48076.

Tel: (313) 559-5363.



North American representatives (ontnuea

MINNESOTA
MISSOURI

NEBRASKA
SOUTH NEW JERSEY

NEW YORK

NORTH CAROLINA
SOUTH CAROLINA
OHIO

OKLAHOMA
OREGON
TEXAS

UTAH
WASHINGTON

WISCONSIN
CANADA EASTERN

Electronics Sales Agency, 8053 Bloomington Freeway, Bloomington, MN 55420,

Tel: (612) 884-8291 TIx: 290766 L and MBLTN.

Kebco, Inc., 75 Worthington, Ste., 101, St. Louis, MO 63043. Tel: (314) 576-4111

Fax: 314-576-4159.

Lorenz Sales, 2801 Garfield Street, Lincoln, NE 68502. Tel: (402) 475-4660.

Naudain Associates, Inc., The Pavilions at Greentree, Suite 307, Marlton, New Jersey 08053.
Tel: (609) 983-5300.

Lorac Sales, 550 Old Country road, Suite 410, Hicksville, NY 11801. Tel: (516) 681-8746.
Robtron, Inc., 53 1/2 Jordan Street, Skaneateles, NY 13152, Tel: (315) 685-5731

Twx: 710-542-0621.

Electronic Marketing Associates, Inc. (EMA), 92225 Honeycutt Creek Road, Raleigh,
NC 27609. Tel: (919) 847-8800 Twx: 510-928-0594.

Electronic Marketing Associates, Inc. (EMA), 210 W. Stone Ave., Greenville, SC 29609.
Tel: (803) 233-4637 Twx: 810-281-225,

Stegman Blaine Marketing, 8444 Winton Road, Cincinnati, OH 45231. Tel: (513) 729-1969
EZ-LINK 62889845.

Stegman Blaine Marketing, 340 North Dixie Drive, Ste. 3, Vandalia, OH 45377.

Tel: (513) 890-7975 EZ-LINK 62902094.

Stegman Blaine Marketing, 19701 S. Miles Road, Room 25A, Warrensville, OH 44116.
Tel: (216) 475-1515.

Bonser-Philhower Sales (B-P Sales), 4614 S. Knoxville Ave,, Tulsa, OK 74135.

Tel: (918) 744-9964.

Crown Electronic Sales, Inc., 17020 SW. Upper Boones Ferry Rd., Suite 202, Portland,
OR 97223. Tel: (503) 620-8320 Twx: 910-466-8844 Fax: 503-639-4023.
Bonser-Philhower Sales (B-P Sales), 689 West Renner Road, C., Richardson, TX 75080.
Tel: (214) 234-8438 Twx: 910-867-4752 Fax: 214-437-0897.

Bonser-Philhower Sales (B-P Sales), 8200 Mopac Expressway, 120, Austin, Tx 78759.
Tel: (512) 346-9186 Twx: 910-997-8141.

Bonser-Philhower Sales (B-P Sales), 11321 Richmond, Ste., 100A, Houston, TX 77082.
Tel: (713) 531-4144 Twx: 910-350-3451.

West High Tech, 369 East 900 South, Salt Lake City, UT 84111. Tel: (801) 466-5739.
Crown Electronic Sales, Inc.,14400 Bel-Red Rd., 108, Bellevue, WA 98007.

Tel: (206) 643-8100.

Crown Electronic Sales, Inc., P.0.Box 186, Greenacres, WA 99016.

Tel: (519) 924-4410 (Office). Send-ups to: 10930 Ramsey Rd., Rathdrum, ID 83858.
Micro Sales, Inc., N8 W12920 Leon Road, Suite 115, Menomonee Falls, Wi 53051.

Tel: (414) 251-0151 Twx: 510-500-0756.

Bestec Electronics Ltd., 83 Galaxy Blvd., Unit 33, Rexdale, Ontario MOW 5X6.

Tel: (416) 674-1330 TIx: 06-989466.

Eli Manis, Inc., P.O. Box 605, Cote St. Luc., Montreal, Quebec H4V 272, Tel: (514) 484-2923
Tix: 05-25134 MTL.

Eli Manis Shipping Address: 7370 Cote St. Luc Road, Montreal, Quebec H4W 1P9.
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North American distributors

ALABAMA
ARIZONA
CALIFORNIA

NORTH CAROLINA
COLORADO

CONNECTICUT
FLORIDA

GEORGIA

INDIANA
ILLINOIS
MASSACHUSETTS

MARYLAND
MICHIGAN
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Pioneer/Technologies, 4825 University Square, Huntsville, AL 35805. Tel: (205) 837-9300.
Insight Electronics, 1525 W. University 105, Tempe, AZ 85282. Tel: (602) 829-1800.
Added Value Electronics, 1582 Parkway Loop 6, Tustin, CA 92680. Tel: (714) 259-8258.
Cypress Electronics, 2586 Seaboard Avenue, San Jose, CA 95131. Tel: (408) 945-8400.
Cypress Electronics, 6230 Descanso Ave. Buena Park, CA 90620.

Tel: (714) 521-5230, (213) 744-0355.

Insight Electronics, 6885 Flanders Dr,, 6, San Diego, CA 92121. Tel: (619) 587-0471.
Nepenthe, 2471 East Bayshore 520, Palo Alto, CA 94303. Tel: (415) 856-9332.
Hammond, 2923 Pacific Ave., Greensboro, NC 27406. Tel: (919) 275-6391.
Pioneer/Technologies, 9801A Southern Pine Blvd., Charlotte, NC 28210. Tel: (704) 527-8188.
Cypress Electronics, 12441 West 48th St., Wheatridge, CO 80033. Tel: (303) 431-2622.
Pioneer/Standard, 112 Main Street, Norwalk, CT 06851. Tel: (203) 853-1515.

Hammond, 6600 NW. 21st Ave,, Ft. Lauderdale, FLA 33309. Tel: (305) 973-7103.
Hammond, 1230 West Central Blvd., Orlando, FLA 32802. Tel: (305) 849-6060.
Pioneer/Technologies, 674 South Military Trail, Deerfield Beach, FL 33442.

Tel: (305) 428-8877.

Pioneer/Technologies, 337 South-North Lake Bivd., Suite 1000, Aitamonte Springs,

FLA 32701, Tel: (305) 834-9090.

Hammond, 6000 Dawson Blvd., H. Norcross, GA 30093. Tel: (404) 449-1996.
Pioneer/Technologies, 5835 B. Peachtree Corners E., Norcross, GA 30092.

Tel: (404) 448-1711.

Pioneer/Standard, 6408 Castleplace Dr., Indianapolis, IND 46205. Tel: (317) 849-7300.
Pioneer/Standard, 1551 Carmen Drive, Elk Grove Vige,, ILL 60007. Tel: (312) 437-9680.
Emtel Electronics, 230 Vanderbilt Ave., Norwood, MA 02062. Tel: (617) 769-9500.
Pioneer/Standard, 44 Hartwell Avenue, Lexington, MA 02173, Tel: (617) 861-9200.
Pioneer Tech. Group, Inc., 9100 Gaither Rd., Gaithersbury, MD 20877. Tel. (301) 921-0660.
Pioneer/Standard, 13485 Stamford, Livonia, Ml 48150. Tel: (313) 525-1800.
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