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Foreword

GEC Plessey Semiconductors offers over 100 integrated circuits for a wide range of
applications in consumer electronic equipment.

For Satellite/Cable/TV, the SP4000 series of high speed dividers are specifically designed
for use in frequency synthesised tuning systems — featuring low current, low radiation,
ECL/TTL outputs and operating frequencies up to 2.5GHz. The SP5000 series comprises
frequency synthesisers for TV, VCR, Cable and Satellite applications. For the TV/VCR market,
both 3-wire and i°C types of addressing are catered for — the SP5020/5021/5024 and 5026 for
3-wire and the SP5510/5511/5512 and 5514 for I°C. For the satellite market, again, both types
of addressing are offered — the SP5055/5066 for 1°C and the SP5054 for 3-wire. For fixed
frequency applications, as in Cable TV, the SP5011 is available, together the latest

synthesiser from GPS: the SP5070, which operates up to 2.4GHz.

The MV1815 is a single-chip Teletext decoder incorporating on-chip data slicer, dual
acquisition circuitry and RGB logic. Using the MV1815, a completeTeletext system can be
built with just the addition of a single DRAM.

For DBS TV signal decoding (MAC), GPS offers a comprehensive range of video, sound
and control chips, a Teletext interface circuit and a signal input processor/data recovery
circuit. These are supported by a range of high performance video graphics products which
includes the VP101 30/50MHz triple 8-bit video DAC and the ZN454E triple 4-bit video DAC
with an update rate of 100MHz and linearity error of 0.25 LSB.

In TV and video systems, the ZNA134 can be used to generate all horizontal, vertical,
mixed blanking and synchronising pulses necessary for raster generation in either 625 or 525
line systems. The ZNA234 generates cross hatch, dot and grey scale television test patterns.

MAB818/828 is a new family of PWM waveform generator chips, designed for digital motor
speed control and uninterruptible power supply applications.

Add to these the GPS range of remote control devices, precision timers and display
drivers also detailed in this handbook and you have an impressive catalogue of integrated
circuits, tailor-made to satisfy the requirements of the most demanding areas of consumer
product design.
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Productindex

High Speed Dividers
SP4362 + 64, VHF/UHF, high sensitivity, ECL O/P 1 Bipolar 1-3
SP4633 + 64, non self-oscillating, high sensitivity, ECL O/P, 1 Bipolar 1-6
ESD protection on-chip
SP4653 + 256, VHF/UHF, high sensitivity, ECL O/P 5 1 Bipolar 1-9
SP4660 +256, VHF/UHF, high sensitivity, ECL O/P 5 1 Bipolar 1-12
ESD protection on-chip
SP4666 +64/256, switchable, high sensitivity, LPF on-chip 5 1 Bipolar 1-15
SP4676 +128/136, +64/68 , high sensitivity,very low power 5 950MHz Bipolar 1-19
SP4731 + 64, high sensitivity, high output, ECL O/P 5 1.3 Bipolar 1-23
SP4740 +256, TTL O/P 5 1.3 Bipolar 1-26
SP4751 + 256, high sensitivity, high output swing 5 1.3 Bipolar 1-29
SP4902 +2, low power, high sensitivity 5 2.5 Bipolar 1-32
SP4904 + 4, low power, high sensitivity 5 2.5 Bipolar 1-35
SP4908 + 8 prescaler 5 2.5 Bipolar 1-38
SP4914 +128 prescaler 5 2.5 Bipolar 1-41
SP4916 + 512 prescaler 5 2.5 Bipolar 1-44
SP4982 + 8192 prescaler 5 2.5 Bipolar 1-47

Satellite TV Receiver Circuits

SL1451 PLL demodulator with threshold extension 8.2 380-700 Bipolar 2-3
SL1452  Wideband FM detector 5 300-1000 Bipolar 2-5
SL1454  Wideband FM detector for low IF 5 70-150 Bipolar 2-9
SL1455  Quadrature detector with threshold extension 5 380-700 Bipolar 2-13

DBS TV Signal Decoding (MAC)

MV1710  MAC video circuit 5V CMOS 3-3
MV1720 MAC control circuit 5V CMOS 3-11
MV1732  MAC sound circuit 5V CMOS 3-23
MV1733  MAC sound circuit 5V CMOS 3-77
MV1745  MAC Teletext interface circuit 5V CMOS 3-32
SL1700 MAC signal input processor and data recovery circuit  10V(Vgca), 5V(Voep) Bipolar 3-39
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Video Graphics

R

MV95308 8-bit video DAC 30 6.0 +0.5 CMOS  3-45
MV95338 Triple 8-bit video DAC 30 9.0 +0.3 CMOS  3-50
SP973T8 8-bit flash ADC (TTL/CMOS O/Ps) 30 - +0.5 +1.0 Bipolar 3-57
VP101  Triple 8-bit video DAC 30/50 9.0 +0.3 CMOS  3-63
ZN454E  Triple 4-bit video DAC 100 (typ.) 3.0 0.25 Bipolar  3-70

TV/Cable/Satellite Tuner PLL Circuits!"

SP5000A  Single chip frequency synthesiser with 3-wire control 1024MHz 1-50
SP5011 8-channel cable/satellite up/down converter for USA See data 1-55
SP5020 Single chip frequency synthesiser for TV tuning 1.3GHz 1-59
SP5021 Single chip frequency synthesiser for TV tuning 1GHz 1-66
SP5024 SP5510 pin/Toshiba TD6358, TD6359 program compatible synthesiser 1.3GHz 1-73
SP5026 SP5510 pin/Toshiba TD6380, TD6382 function compatible synthesiser 1.3GHz 1-79
SP5050 PLL tuning controller for satellite receivers, 3-wire serial data bus (with pre-amp) 1.8/2GHz 1-91
SP5051 PLL tuning controller for satellite receivers, 3-wire serial data bus 1.8/2GHz 1-91
SP5054 Higher frequency version of SP5024 2.5GHz 1-96
SP5055 @ Higher frequency version of SP5510 2.5GHz 1-103
SP5056 @ Higher frequency version of SP5511 2.56GHz 1-110
SP5060 Fixed modulus frequency synthesiser for satellite receivers 2.0GHz 1-117
SP5070 Fixed modulus frequency synthesiser for satellite receivers 2.5GHz 1-121
SP5502 @  Bi-directional 12C bus 4 address synthesiser 1.3GHz 1-125
SP5510 @ Bi-directional 12C bus controlled synthesiser 1.3GHz 1-132
SP5511 @ Bi-directional 12C bus controlled synthesiser 1.3GHz 1-140
SP5512 (@ Bi-directional 12C bus controlled synthesiser 1.3GHz 1-148
SP5514 @ As SP5510 but with SCL rate of 500kHz 1.3GHz 1-156
NOTES

1. All are bipolar ICs and operate from a single +5V supply.

2. Purchase of GEC Plessey Semiconductors’ I2C components conveys a licence under the Philips 12C Patent Rights
to use these components in 12C systems, provided that the systems conform to the 12C Standard Specification as
defined by Philips.

Video Modulation

SL5066 Video modulator 900MHz Bipolar 1-163
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Productindex (continued)
Teletext and TV Signal Generators

MR9735 625-line video generator,6 languages (3) + 5V,15mA / + 12V, 72mA NMOS 4-3
MV1815  625-line single chip teletext decoder,14 languages (4) 5V CMOS 4-15
MV1820 Video programme delivery control interface circuit 5V CMOS 4-30
ZNA134  CCIR/EIA TV synchronising pulse generator +5V,100mA Bipolar 4-35
ZNA234E TV pattern generator +5V,1356mA Bipolar 4-43

NOTES

3. English, German, Swedish/Finnish, Danish and Italian character sets available; see page 4-3.
4. English, German, Swedish/Finnish, Italian, French (Belgian), Spanish, Czech, Polish, Romanian, Hungarian,

Turkish, Serbo-Croat, Danish, American.

Remote Control

MV500 32-code PPM transmitter, 3 switchable data rates +3to+10

0.5 CMOS 4-3

MV601 32-code PPM receiver to complement MV500 +5V 1.4 CMOS 4-15

MV2000 Keyboard encoder and PPMtransmitter(5) +9V 2.5(6) CMOS 4-30

SL486 Infra red preamplifier +10V 6 Bipolar 4-35

SL490B  32-code PPM transmitter, infra-red, ultrasonic or radio +9 6 Bipolar  4-43
NOTES

5. 88key + 3-input shift decoder.
6. 0.1uA on standby.

Precision Timers and Display Circuits

ZN1034 Precision counter timer +5 3.5 Bipolar 7-3
ZN1036 Programmable counter timer +5V 3.8 Bipolar 7-23
ZN1040 Universal count/display circuit +5V 90 Bipolar 7-44
ZN1044 Programmable counter timer +5V 3.8 Bipolar 7-65
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PWM Waveform Generator Circuits

The GEC Plessey Semiconductors range of PWM generator chips are designed to meet all PWM waveform synthesis
needs fo AC Motor Control and Uninterruptible Power Supply (UPS) applications. The devices generate fully-digital
asynchronous PWM, implementing any power waveform read either from an external ROM/EPROM or from an on-
chip ROM.

Full programmability via a simple micro interface (the MOTEL™ interface) allows use with any chosen power
electronics. Once programmed, the devices run without intervention until parameters, for example, motor speed, need
to be changed.

Useful features such as forward/reverse control, zero power frequency setting for DC injection braking, selectable
minimum pulse width and underlap are also provided

xternal 0 to 4kHz

Any aeform, DIL and
MA818 3 ROM/ user-programmable in 12-bit 0 to 24kHz | Quad 6-3
EPROM external ROM/EPROM accuracy J-lead

- = i 1 i
MA828-1 x () =A [sin (wt) + /g sin (3wt)] 0 to 4kHz DIL and
MA828-2 3 On-chip ROM | x (t) =A sin (wt) 12-bit 0 to 24kHz | Small 6-15
MA828-X Any waveform to order accuracy Outiine

- = | 1 1
MAB838-1 x (ty=A [sin (wt) + /g sin (3wt)] 0 to 4kHz DIL and
MA838-2 1 On-chip ROM | x (t) = A sin (wt) 12-bit 0 to 24kHz | Small 6-27
MA838-X Any waveform to order accuracy Outline

MOTEL is a registered trademark of Motorola Corp. and Intel Corp.
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Section 1
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DESCRIPTION PAGE

SP4676 950MHz + 128/136, +64/68 prescaler, very low radiation

SP4740 1.3GHz + 256 prescaler, low current, low radiation 1-26

SP4902 2.5GHz + 2 prescaler 1-32
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GEC PLESSEY

[SEMICONDUCTORS |

3057-1.0
1GHz + 64 PRESCALER WITH LOW CURRENT AND LOW RADIATION
The SP4632 +64 prescaler is one of GPS’ range of high
speed dividers for consumer frequency synthesis and
measurement systems. It has a lower supply current giving g ~ eh sy
reduced dissipation and operating temperatures in 8-pin g2 b
plastic DIL package. Spurious radiation has been reduced INPUT d SP4632 sj(nuwur
from all stages.
The SP4632 incorporates an on-chip preamplifier with W P
differential inputs and has a balanced ECL outputs. 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 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°Cto +80°C
SUPPLY +
Ts
Vee
500 | |500
VREF ;
———o0
6 }ouwuv
—3

DIFFERENTIAL
INPUT 3

ov

Fig.2 SP4632 block diagram
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SP4632

ELECTRICAL CHARACTERISTICS

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

1-4

Characteristic Pin Wi \;ayl:e Max. 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
S500MHz 3 10 mV
700MHz 3 10 mV
900MHz 4 10 mV
1GHz 6 175 mv
Input overload 23 200 mV | 80MHz to 1GHz
operating frequency
Input impedance 23 50 ohms | See Fig.5
2 pF
Output voltage no load 6 08 V p-p } fin = 1GHz Vec = 5V
7 08 V p-p
g)su::;i:;tsvonage with load 3 g:: x } fin = 1GHz Vee = 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.

+5V
-
N
g of}1—9
_____ 1 a ¢ n 1000 180
1 - o PO } o
s«m:. : [ q 3 4 D —“ :'n
GENERATOR | D 100n
4 s
! "'”' » n
! COUPLER —_—tu 150 o= 150
_____ | I l
o~
o o ov o o
Fig.3 Test circuit
Ny
g
n
UMF INPUT
_| T seasx
VHF INPUT —' 3
n .
1TURN 12p
T T

Fig.4 Application circuit
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GEC PLESSEY

[SEMICONDUCTORS |

SP4633

1GHz - 6

The SP4633 +64 prescaler is one of GPS' 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 8-pin
plastic DIL package. Spurious radiation has been reduced
from all stages.

The SP4633 incorporates a two-stage preamplifier which
gives good low frequency sensitivity and prevents self-
oscillation.

Electostatic protection is provided on all pins.

FEATURES

Does Not Self Oscillate

Low Supply Current

Low Radiation

Input Wideband Ampilifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs
Electrostatic Protection On Chip

NON SELF OSCILLATING PRES

3058-1.0
RESCALER
Qo = e esv
g 4]
N
INPUT ds SP4633 oh ouTPUT
ov[Je s{]
DP8
Fig.1 Pin connections - top view
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 -
8
vee
500 500
7
+——0
& [ OUTPUT
——0
+ 64

J
2
DIFFERENTIAL {
INPUT 3
o

Fig.2 SP4633 block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

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

SP4633

Value
Characteristic Pin Nin: Typ. Max. Units Conditions
Supply current 8 32 45 mA Vce + 5V
Input sensitivity 23 RMS sinewave (50 ohms system)
50MHz to 400MHz 15 5 mV
&00MHz 2 75 mv
800MHz 3 10 mvV
1000MHz 5 15 mV
Input overload 23 300 mV 50MHz to 1GHz operating
frequency
Input impedance 23 50 ohms | See Fig.5
2 pF
Output voltage no load 6 0.8 V p-p fn = 1GHz Voo = 5V
7 0.8 V p-p
Output voltage with load 6 0.55 \ - _
as Fig.3 7 055 v } fin = 1GHz Vcc = 5V
Output impedance 6 05 kohms
7 0.5 kohms
Output imbalance 6,7 0.1 Vv

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

500
SAMPLING
SCOPE
_____ -5V
AR
1 c ! & 1001
______ n n 180
A
1 e | [ 7 HH——
s00 I SP4s33 ouTPUT
SIGNAL : 3 6 I——"—:F—w

GENERATOR 100n

| 4 5

! YRl ® n

I Co0mEn 0.1 AE— 15p

_____ J 50
ov
ov o ov ov ov
Fig.3 Test circuit
5V
N\
1 [
n 100n 180
[ UHF INPUT — | 2 7“ it
FROM w SP4633 } outpPuT
4E I

o

A
4
500
SOURCE | vHF INPUT —{ }— 3
n
4
1 TURN 12

leT

Fig.4 Application circuit
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GEC PLESSEY

[SEMICONDUCTORS |

SP4653

1GHz - 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4653 +256 prescaler is one of GPS' 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 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 a balanced ECL outputs.

FEATURES

M Low Supply Current

B Low Radiation

M input Wideband Amplifier
B High Input Sensitivity

M High Input Impedance
M Balanced ECL Outputs

ABSOLUTE MAXIMUM RATINGS

3059-1.0

LS s ey
g: 41!
INPUT 8P4853 ouTeuT
gs op
ov (e s|

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
SUPPLY +
L]
vee
1k hL3
VREF ,
—a0
. } ouTPUT
-
550 550 256

2

DIFFERENTIAL
INPUT 3

o—

4

1

ov

Fig.2 SP4653 block diagram



SP4653

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 25 35 mA | Vce =5V
Input sensitivity 23 175 RMS sinewave
70MHz 8 14 mv
150MHz 4 10 mV
300MHz 3 10 mv
500MHz 3 10 mV
700MHz 3 10 mv
900MHz 4 10 mV
1050MHz 6 14 mV
Input overload 23 200 mV | 70MHz to 1050MHz
operating frequency
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage no load 6 08 V p-p } fin = 1GHz Voo = 5V
7 08 V p-p
Output voltage load 6 0.6 V p-p ) _
as Fig.3 7 06 V pp }fm = 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

rH----

500
| SAMPLING
SCOPE

TT
E

i
i

_____ - . A0 spuess
1

SIGNAL
GENERATO!

3
=

8

—

180°
HYBRID
COUPLER

|

I

|

I

I

8

24—

ok
g==

2

Fig.3 Test circuit

q
L,

4
UHF INPUT p——]2 7 rH——
'—' H SP46S3 } outpuT

VHF INPUT 3 6 |—«{:}-—
+§ [ P =IIs
4T .7

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

FREQUENCY (MHz)
Fig.5 Typical input sensitivity

SP4653

Fig.6 Typical input impedance



GEC PLESSEY

[SEMICONDUCTORS]

3060-1.0

SP4660

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4660 +256 prescaler is one of GPS’ range of
high speed dividers for consumer frequency synthesis and
measurement systems. It has a lower supply current giving 1~ e esy
reduced dissipation and operating temperatures in 8-pin q,o h
plastic DIL package. Spurious radiation has been reduced mrur) 8P4880 ouTPUT
from all stages. g p

The SP4660 incorporates an on-chip preamplifier with ov Qe sp
differential inputs and has a balanced ECL outputs. DP8

Electostatic protection is provided on all pins.

Fig.1 Pin connections - top view

FEATURES
B Low Supply Current
B Low Radiation
B input Wideband Amplifer ABSOLUTE MAXIMUM RATINGS
B High Input Sensitivity from 50MHz to 1GHz
B  High Input Impedance fupr:ly vlctvltage VZC§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°C to +80°C
SUPPLY +
TB
Vce =—
2% 1 1k
) 7
- 2 —0}
¢ » OUTPUT
—

2
DIFFERENTIAL
INPUT { é

Fig.2 SP4660 block diagram



ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

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

SP4660

Characteristic Pin Value Units Conditions
Min. Typ. Max.
Supply current 8 32 45 mA Vce = 5V
Input sensitivity 23 RMS sinewave
S50MHz 3 5 mv
150MHz to 1000MHz 1 5 mV
Input overload 23
300 mV | 50MHz to 1.0GHz
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage no load 6 08 V p-p fin = 1GHz Ve = 5V
7 08 V p-p
Output voltage load 6 0.6 VvV pp } o B
as Fig3 7 06 Vpp fin = 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.

»

J

VHE INPUT _!PT—( 3

m.T

Fig.4 Application circuit

e I
! 500
I | [sampLing
[} SCOPE
[ PN -
) ) -+
N
_____ | A / c il 0 ' "o
o 1] L e T = e
SIGNAL ! et ——
GENERATOR ! n \ h 100n L
| 0 ® 23 20
I coumen 1t
_____ © al
(AT
: 5 1
o
Fig.3 Test circuit
+5V
A\
. Kl .
n 100n %0
—{
o weor — | : ’ I—D-v——-} .



itivity

Fig.5 Typical input sensi

SP4660

- & 2 ® © « o

Fig.6 Typical input impedance
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GEC PLESSEY

[SEMICONDUCTORS |

2219-1.0

SP4666

1.0GHz + 64/256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4666 is a selectable division ratio high speed
divider capable of replacing ECL prescalers such as
SP4632 and SP4653 with a single part in applications with
alternative +64 and + 256 division requirements.

A switched low pass filter with -3dB points at 5.3MHz
and 156MHz is connected before the output stage to
reduce the harmonic content to very low levels.

Electrostatic protection is provided on all pins.

FEATURES

Il Switched Low Pass Filter for Very Low Output
Radiation

W Low Supply Current

B Input Wideband Amplifier

B High Input Sensitivity

M High Input Impedance

M Balanced ECL Outputs

M Electrostatic Protection on Chip

N4
nc [} 8 J +5V
INPUT | ] 2 7 TPUT
- ! SP4666 ou
INPUTD 3 s [16uTPUT
ovi(]a 5 1] -64/+256 SELECT

DP8
Fig 1 Pin Connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply Volitage VCC+7V
Input voltage 2.5v p-p

-65°C to +125°C
0°Cto +80°C

Storage temperature range
Operating temperating range

5
+64/+256 SELECT

SUPPLY + 08
2K
| |
L =
2
N
c64/s R OUTPUTS
« U"‘ > 64/ + 256 FILTE
2 — 3
INPUTS
O-
3 -
10k
20k| | 50,a

Fig. 2 SP4666 block diagram



SP4666

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +80°C,VCC = +45Vto +55V

. Value . .
Characteristic Pin Units Conditions
Min Typ Max
Supply current 8 23 30 mA |VCC =5V
Input sensitivity 2,3 RMS sinewave
50MHz 25 10 mV
200MHz to 1050MHz 0.5 5 mV
Input overload 2,3 500 mV
Input impedance 23 50 ohms | See fig.6
2 pF
Output voltage with 12pF load 6,7
0.8 1 Vp-p | +64 mode
fin = 100MHz
0.8 1 Vp-p | +256 mode
0.4 0.5 Vp-p | +64 mode
fin = 1000MHz
0.7 0.9 Vp-p | +256 mode
Output impedance 6,7 500 ohms
Output imbalance 6,7 0.1 Y
Voltage for +256 operation 5 0.5 \
Voltage for +64 operation 5 3.5 \ See Note 1
Sink current for + 256 operation 5 250 pA Vpin 5 =0V

NOTES

1. Pin 5 has an internal pull up and may be left open circuit tor +64 operation

2. The difference between the maximum input sensitivity and minimum overload figures is the dynamic range of the device.For correct operation the
input signal must be maintained between these limits at all trequencies

R B
1
150| | SAMPLING
\ SCOPE
| I
B
____________ A C n
1
SIGNAL 50 '
GENERATOR |
\ D
1
1
| 50

+5V
——
1 S 8 }__J
2 7 :‘, OUTPUT
SPas66 |
3 6 [} OUTPUT
q 5 }1
A
OPEN = 64 : -
CLOSED = +256 0.y | 12p | 12p
7777

Fig. 3 Test circuit




+5V
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S
in
UHF INPUT | (1= 7
! H° spasss | OUTPUTS
vHF INPUT—]} {1s 6|} >
n 4 s[F- 3 ypt%:For + 84 ?;%teration
- - in 5 may be left open
1 TURN ==12p | 01 Gircuit or‘::onnecte
' to +5V
1000 ‘ J
oV
Fig.4 Application circuit
16
14
12
VIN 10
(mV RMS)
INTO 50Q
8 \
6
SPECIFICATION LIMIT
4
2 \\
; TYPICAL DEVICE
0 I i
200 400 600 800 1000 1200 1400

FREQUENCY (MHz)

Fig.5 Typical input sensivity
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SP4666

S11
Zo =50 OHMS

Fig.6 Typical input impedance




GEC PLESSEY

[SEMICONDUCTORS |

SP4676

950MHz + 128/136, + 64/68 VERY LOW RADIATION DUAL MODULUS

PRESCALER

The SP4676 + 128/136, +64/68 prescaler is one of
GPS'’ 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 8-pin plastic DIL (DP8) or miniature plastic
DIL package. Spurious radiation has been reduced from all
stages.

The SP4676 incorporates an on chip preamplifier and
has a single ECL output. The control input is latched and
synchronised making the device highly tolerant to delays in
the control loop.

Electrostatic protection is provided on all pins.

FEATURES

I Low Supply Current

M Very Low Radiation

M Input Wideband Amplifier

M High Input Sensitivity

M Latched and Synchronised Modulus Control
Input

M Single ECL Output

M Electrostatic Protection on Chip

2221-1.0

veelr 7 #[lmias
iNpuT [|2 7 [MODULUS CONTROL (PSC)
SP4676
nc []s 6[Im
ov[]a s [Joutput
DP8
MP8

Fig 1 Pin Connections - top view

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Voo +7V

Input voltage 2.5v p-p
Storage temperature range -55°C to +125°C
Control input voltage (PSC) -0.5V to Vo

Operating temperating range

0°Cto +70°C

PSC SUPPLY +

M
6 7
2
| SN
L .
— 1
| S |
N
+16/17

2
INPUT

BIAS ©
8 4

1

5
OuTPUT

1mA

ov

Fig. 2 SP4676 block diagram



SP4676

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb = 0°C to +70°C, VCC = +4.5V to +5.5V with 10ns rise and fall time on PSC input.

. . Value . -
Characteristic Pin Units Conditions
Min Typ Max
Supply current 1 16 21 mA | VCC =5V
Input sensitivity (see Fig. 3) 2 RMS sinewave
Input overload 50 to 950MHz (see note) 2 400 mV
Input impedance 2 50 ohms
2 pF
Output voltage 5 1.2 Vp-p | 15pF load, fo =3.5MHz
1.0 Vp-p | 15pF load, fo =7 .5MHz
High level input voltage 7 0.7Vee \ +68/136 mode
Low level input voltage 7 0.3Vee \ +64/128 mode
High level input current 7 10 HA
High level input voltage 6 0.6V \" +64/68 mode
Low level input voltage 6 0.4V \ +128/136 mode
High level input current 6 10 pA

The difference between the maximum input sensitivity and minimum overload figures is the dynamic range of the device For correct operation the
input signal must be maintained between these limits at all trequencies

26 [ -
Vee
24— -
1n
22 — 4 [ 7
o—| —o ;7]77
20 | n INPUT _1"_{ SP4676 PSC INPUT
001, =" [
_l }—=outpur
18 —
+64/68 +128/136
+128/136
viN 161 B
(mV +64/128
RMS) 14— - 6
INTO
50Q
12 -
10 -
_J Fig. 4 Typical application circuit
8 -
6 NOTES(Refer to Fig. 6 opposite)
[ 1. The PSC input is sampled at 2 points in each output
SPECIFICATION LIMIT half cycle, the sampling points being 25% and 50% of
4 the high or low output period from the output
= transitions (see Fig. 6a).
2 L 2. The PSC input must be high for both sampling points
TYPICAL DEVICE _L— in a high or low output period to increase the division
0 ratio for that output period (see Fig. 6b).

0 500 1000 3. The rising edge of the swallow pulse should occur at
least 30ns before the 25% sampling point.
FREQUENCY (MHz2) 4. The division ratio may only be increased for either the
Fig. 3 Typical input sensitivity positive or negative portion of any output cycle.
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SP4676

SIGNAL
GENERATOR
CD = 1nF//100nF
RATIO
50 COUNTER
A
180" HYBRID
D COUPLER
/ B o Ve
50
b A\ CF
< 1 ‘_I
D B Cu“_[
/ SP4676 %]
== Nc] '
BUFFER }

50
C 180 Co —
HYBRID A0

COUPLER VARIABLE
OUTPUT DELAY CH1 CH2
50 POWER PULSE TRIGGER 0
METER GENERATOR  [inpUT 50

Fig. 5 Test circuit

NEGATIVE HALF CYCLE
SAMPLING POINTS
———

@ 25% |50% |
OUTPUT l ‘ ‘
| 25% 50%
3
POSITIVE HALF CYCLE
SAMPLING POINTS
) 32 OR 64 INPUT CLOCKS 36 OR 72 INPUT CLOCKS
) EXTENDED
0 o 25% 50%
25% 50% } —, COUNT
OUTPUT !
—>| |<—30ns MIN PSC HIGH IN SHADED AREA
|_—" HAS NO EFFECT ON
/ OUTPUT
PSC
—>»| |<—10ns MIN
32 OR 64 INPUT CLOCKS 32 OR 64 INPUT CLOCKS
> EXTENDED
—_— COUNT \
OUTPUT 25%  50% :
] ] 25% 50% Vi !
| | [/
— <—10ns MIN <—30ns MIN 36 OR 72
NPUT CLOCKS

psc /W

PSC HIGH IN SHADED AREA HAS
NO EFFECT ON OUTPUT

Fig. 6 Timing diagram
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S11

Zo =50 OHMS

Fig.7 Typical input impedance
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SP4731

1.3GHz + 64 HIGH OUTPUT SWING LOW CURRENT PRESCALER

The SP4731 +64 prescaler is one of GPS' 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 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 a balanced ECL odutputs

Electostatic protection is provided on all pins

FEATURES

Low Supply Current

Low Radiation

Input Wideband Ampilifier

High Input Sensitivity

High Input Impedance
Balanced ECL Outputs

High Output Swing

Electrostatic Protection On Chip

3061-1.0
o ~ 8]} +5v
weur ' 7 spazar P/ oureur
'[:3 )l
DVCA H ol
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vce +7V
Input voltage 2.5V p-p

-65°C to +125°C
0°Cto +80°C

Storage temperature
Operating temperature range

2k

—
| S

—

SUPPLY +
8

Vce =

6 } ouTPUT

2k
I\
1k 1k \ >

?

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 Value Unks Conditions
Min. Typ. Max.
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 mVv
1.1GHz 15 10 mV
1.2GHz 2 15 mVv
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 VvV p-p } fin = 1.3GHz Ve = 5V
7 10 Vp-p
gs”::‘i’;"taw"age load ‘73 8:: \\; ;ﬁ }fin = 1.3GHz Vce = 5V
Output impedance 6 03 kohms
7 0.3 kohms
Output imbalance 6,7 0.1 "

NOTE
The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

----
! 500
| SAMPLING
] SCOPE
L ______ 5V
° -+
Ao
0 o[
B n 1000 180 ,
1 spars 7 ]__"’—?__’} ouTeuT
=t ‘ J——II—{—_—J——I—“
n 100n
N 0 sf] 15p 150
it
» I
o o
o
Fig.3 Test circuit
+5V
. ~ s
L 1 8
100n 180
UMF INPUT —"’—_—1 H SPa731 7 l % }—‘ } ouTeUT
VHE INPUT —' 3 6 I—C)—-T’
n 100n
. sf]

1 TURN 12 ‘Sﬂ
niu
T T

Fig.4 Application circuit
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s 3 R 2 B

-
>

VIN (MV RMS INTO 50 OHMS)
* » 3 R

>

~

PECIFICATION LIMIT

TYPIC, A L DE\IICE

[

500 1000 1500
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

SP4731

s
Zo 50 OHMS

Fig.6 Typical input impedance
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3062-1.0

SP4740

1.3GHz ~ 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

The SP4740 +256 prescaler is one of GPS' 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 8-pin ‘ N\
plastic DIL (DP8) or miniature plastic DIL (MP8) package. INPUT[1 8 ]OV
Spurious radiation has been reduced from all stages INPUT []2 7[Jov
The SP4740 incorporates an on-chip preamplifier with SP4740
differential inputs and has a balanced ECL outputs. +sv(]s 6
Electostatic protection is provided on all pins +5V |: 4 5 C]OUTPUT
FEATURES DP8
B Low Supply Current
B Low Radation
B input Wideband Amplifier
] High Input Sensitivity INPUT e 8 v
INPUT T |2 d==1%
B T Output sy 3SP47406::
B Electrostatic Protection On Chip +sve |a s ouTPUT
ABSOLUTE MAXIMUM RATINGS
MP8
Supply voltage Vee =7V
Input voltage 2.5V p-p
Storage temperature 55°C to ~125°C Fig.1 Pin connections - top view
Operating temperature range 0°Cto ~80°C
-8V
93
2 - -5V
g 4
[ = 2
N

1k 1k ‘ > ~256
et h 600
3 L] ;
DIFFERENTIAL ouTPUT
INPUT 2
e

¢ T ]

ov ov

Fig.2 SP4740 block diagram
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SP4740

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

Characteristic Pin [ ‘.’r‘:::‘ o] 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 mvV
1.2GHz 2 15 mv
1.3GHz 4 20 mV
Input overload 23 400 mV | 50MHz to 500MHz
300 mV | 500MHz to 1.3GHz
Input impedance 23 50 ohms | See Fig.6
2 pF
Output voltage
High 5 33 V | Sourcing 0.2mA
Low 5 04 V | Sinking 2mA
NOTE

The difference between the maximum input sensitivity and minimum overload voltages is the guaranteed dynamic range. Input signal levels
should be maintained within these limits at all frequencies.

_____ ~ 15V
il A o —
7
SIGNAL 1
GENERATOR SPa740 6.5k
s[1
HYBRID 4 s[— outpPuT
_____ _|  COUPLER
— 1.65k
o 0y e
o oV 5V ov
ov
Fig.3 Test circuit
-5V
-+
g: 0.1
n
UHF INPUT —| —— s[1—1
VHF INPUT —] ] 7—1
in SPa740 CMOS OR
t{é 3 s[) TTL GATE
1 TURN
4 5 r——{ Jo—o
‘m-l- Tm
$ov

Fig.4 Application circuit
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SP4740

VIN (mV RMS INTO 50 OHMS)

SPECIFICATION LIMIT

TYPICAL DEVICE
i\ i

[ [

500 1000 1500
FREQUENCY (MHz)

Fig.5 Typical input sensitivity

s1
Zo = 50 OHMS
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SP4751

1.3GHz + 256 HIGH OUTPUT SWING LOW CURRENT PRESCALER

The SP4751 +256 prescaler is one of GPS’ 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 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 a balanced ECL outputs.

Electostatic 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

3063-1.0
% ~ 8f] +sv
INPUT :E : SP4751 B OuTPUT
s s}
ov(Js sp)
DP8
Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS
Supply voltage Vece +7V
Input voltage 2.5V p-p

-55°C to +125°C
0°Cto +80°C

Storage temperature
Operating temperature range

SUPPLY +
T 8
Vcc=
2 300 300
" 7
-L | S
LLl 6 } ouTPUT
IN
1K 1k > +256

2

DIFFERENTIAL
INPUT 3

Fig.2 SP4751 block diagram
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SP4751

1-30

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 1.5 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 2,3 50 ohms | See Fig.6
2 pF
Output voltage no load 6 1.0 V p-p }fin - 1.3GHz Voc = 5V
7 10 V p-p
Ss”gi’;’;w"age load 3 8:3 \\; ;s }fin = 1.3GHz Ve = 5V
Output impedance 6 0.3 kohms
7 03 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.

Fig.4 Application circuit

i
I
I SAMPUNG
| SCOPE
[ SR -
n [ ! e ' 100n 390
c —: P— 7@:-—"—?——-}0‘"’“
N Wegun! £ . —"—(:}*T
0 ﬁ . :p o= o=
m
- I i %j
Fig.3 Test circuit
<
. n E ! ' 1000 %0
e oot s SPa751 '_?_ }ouvnn
v wer | —l——( s | "!'_c:_‘T‘
1 TURN ™ : P DD'JI'I-]. 20p
é 0.1,
T T | T, =




SP4751

1000

FREQUENCY (MHz)

Fig.5 Typical input sensitivity

000000000
|||||

(SWHO 05 OLNI SIWH Aw) Nip

Fig.6 Typical input impedance
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2244-1.0
2.5GHz +2 PRESCALER
The SP4902 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources "4
for the emitter follower outputs. vee [ s [INC
INPUT []2 7 [JouTPuT
R SP4902 JER—
INPUT [|3 & []OUTPUT
FEATURES NC 4 s []GND
B High Speed Operation 2.5GHz
B Siiicon Technology for Low Phase Noise DP8
M Very Low Power Dissipation 300mwW
B 5V Single Supply Operation
B High Input Sensitivity
B Very Wide Operating Frequency Range
B Ful ESD Protection Ve [1e sfanc
INPUT T |2 7= OUTPUT
inpUT e 57 *°% = GuTRUT
ABSOLUTE MAXIMUM RATINGS ne e |4 i S
Supply voltage V¢ 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
“Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
Q1
VRer(2V) Vee =
350 350
l/
| IS

400 ’]400
+2
2
INPUT
3

INPUT ©
%?mA
15

GND

I 7
O OUTPUT

g OUTPUT

86
Tmp

Fig 2 SP4902 Block Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Supply Voltage V¢ =

+4.75V to +5.25V Tamb=-10°Cto +85°C

SP4902

l' 50

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 1 60 75 mA Vee = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50Q system. see
2500MHz 100 mV Figs.3&4
Input impedance (series equivalvent) 2,3 50 Q
2 pF
Output voltage with fin =500MHz 6,7 0.45 0.55 Vp-p Ve =5V  Load as Fig.4
Output voltage with fin = 2500MHz 6,7 0.15 0.2 Vp-p Vee =5V  Load as Fig.4
400 i
v Z|
//////////////////
150 OPERATING
Vi ( MV RMS WINDOW
INTO 50Q)
100
50 Ve
—__.—_\\_/
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
+5V
T»—
4*[ 1 ~ 8 :l in
]2 7 ]——"—1—————>OUTPUT
SP4902 —e
----------- -A c Jn =l f s [—l— OUTPUT
| in
SIGNAL s l [ 5 Uso 50
GENERATOR n [ 0]

Fig.4 Test circuit
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2245-1.0
2.5GHz -4 PRESCALER
The SP4904 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources \
for the emitter follower outputs. Vee L 8 [INC
inpuT []2 7 Joutput
SP4904
INPUT []3 6 []OuTPUT
FEATURES NC []a s []GND
B High Speed Operation 2.5GHz
B Silicon Technology for Low Phase Noise DP8
B Very Low Power Dissipation 300mW
B 5V Single Supply Operation
B High Input Sensitivity
B Very Wide Operating Frequency Range
M Fuil ESD Protection veee={[ie  sEmine
INPUT CTH |2 73 OUTPUT
ABSOLUTE MAXIMUM RATINGS INPUT = |6 o GUTPUT
NC 1 |4 5T GND
Supply voltage Ve 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
1
VRer(2V) Vee <
350 350
I:: 5 OUTPUT
1 § OUTPUT

400 400
+4
2
INPUT
3

INPUT O
§3mA
15

GND

Amﬂ_

Fig 2 SP4904 Block Diagram
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SP4904

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Supply Voltage Vg = +4.75V to +5.25V Tamb=-10°C to +85°C

Value
Characteristic Pin. Units Conditions

Min. Typ Max.

Supply current 1 60 75 mA Vee = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50Q system. see
2500MHz 100 mV Figs.3&4
Input impedance (series equivalvent) 23 50 Q
2 pF
Output voltage with fin = 500MHz 6,7 0.45 0.55 Vp-p Vee=5V  Load as Fig.4

400 l

v, ; Z | !
/////////////////
150 OPERATING
Vin ( MV RMS WINDOW
INTO 50Q)
100
50 7
\_/
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
+5V
—e—
B I ~ s
mif 7|} || > OUTPUT
1n SP4904 P
___________ ~A ¢ miE s [—— OuTPUT
t a 5 in
SIGNAL s0 ! 50 50
GENERATOR i In | 0-Tu]
]
' 50 17777

______ ;i; s

1-36 Fig.4 Test circuit
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2273-1.0
2.5GHz + 8 PRESCALER
The SP4908 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a
complementary output stage with on chip current sources 7
for the emitter follower outputs. vee [0 8lINC
INPUT [}2 7 [JoutpuT
R SP4908 —
INPUT []3 6 []ouTPUT
FEATURES NC[]a 5 []GND
B High Speed Operation 2.5GHz
B Silicon Technology for Low Phase Noise DP8
B Very Low Power Dissipation 300mW
B 5V Single Supply Operation
M High Input Sensitivity
B Very Wide Operating Frequency Range
B Full ESD Protection veeE{[1e smanc
INPUT 1S 2SP49087 3 OUTPUT
INPUT I3 |3 6= OUTPUT
ABSOLUTE MAXIMUM RAT
SOLU U INGS NG = | s GND
Supply voltage V¢ 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
1
VRer(2V) Vee =
350 350
—_E § output
§ OUTPUT

400 []400
+2
2
INPUT
3 i

iNPUT O~ d
§3mA

L

GND

| S

Fig 2 SP4908 Block Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Supply Voltage Ve =

+4.75V to +5.25V Tamb=-10°C to +85°C

SP4908

I‘ 50

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 1 60 75 mA Ve = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50Q system. see
2500MHz 100 mV Figs.3&4
Input impedance (series equivalvent) 2,3 50 Q
2 pF
Output voltage with fin = 500MHz 6,7 0.45 0.55 Vp-p Ve =5V  Load as Fig.4
|
v Z,
/////////////////
150 OPERATING
Vin ( mV RMS WINDOW
INTO 50Q)
100
50 7
\_/
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
+5
——
4 1 ~ 8 n
]2 71— ouTPUT
SP4908 _
————————— ~A c ‘I“ Hs s [t OUTPUT
in
SIGNAL s (e 5 Hso 50
GENERATOR Tn 10t

Fig.4 Test circuit

1-39



SP4908

1-40



GEC PLESSEY

[SEMICONDUCTORS |

2274-1.0
2.5GHz + 128 PRESCALER
The SP4914 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a complementary
output stage.
put stag avo[+ 7 sfInc
INPUT []2 7 [JoutPut
SP4914
INPUT []3 6 []ouTPUT
FEATURES vee []s 5 [INC
B High Speed Operation 2.5GHz
B Silicon Technology for Low Phase Noise DP8
B Very Low Power Dissipation 250mW
B 5V Single Supply Operation
B High Input Sensitivity
M Very Wide Operating Frequency Range
B Full ESD Protection GNDCI[{1e  gFTANC
INPUT 2SP49147 F ouTPUT
INPUT 1 |3 6 3 OUTPUT
ABSOLUTE MAXIMUM RATINGS Vee s sETING
Supply voltage V¢ 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C ’ MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
4
Vee
Vger(2V)

500 500

7 5 OUTPUT

-
I/] 6 OUTPUT
400 Hmo i ‘_J—
+128
el
INPUT
o— 2mA

INPUT
§3mA
11

GND

Fig 2 SP4914 Block Diagram
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SP4914

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Supply Voltage Ve = +4.75V to +5.25V Tamb=-10°C to +85°C

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 4 50 65 mA Vee = 5V
input sensitivity 23 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50Q system. see
2500MHz 100 mV Figs.3&4
Input impedance (series equivalvent) 2,3 50 Q
2 pF
Output voltage with fin =2500MHz 6,7 0.8 1 Vp-p Vee =5V No load
Output voltage with fin = 2500MHz 6,7 0.5 08 Vp-p Vee =5V Load as Fig.4
400 |
% Z.
/////////////////
150 OPERATING
Vin ( mV RMS WINDOW
INTO 50Q)
100
50 7
\_/
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
+5V
——
N\
] s[] 10n 180
—] 7 [—H—3—¢4——outrur
—E SP4gia —_—
___________ “a ] s [— H:}—T ouTPUT
| 10n 180
SIGNAL 5 : (e 5 1
GENERATOR : n 0.1):_ 15p == 15p
I
l i 50 7777
-—————— - ool

1-42 Fig.4 Test circuit
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2275-1.0
2.5GHz + 512 PRESCALER
The SP4916 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a complementary
output stage.
utput slag 1 E 8 [INC
INPUT []2 7 [Joutput
[ SP4916 —_—
INPUT []3 6 []ouTPUT
FEATURES Vee [ 4 5 ]NC
M High Speed Operation 2.5GHz
B Silicon Technology for Low Phase Noise DP8
B Very Low Power Dissipation 250mW
B 5V Single Supply Operation
B High Input Sensitivity
B very Wide Operating Frequency Range
B Fuil ESD Protection GND CI]|1 @ BE_E NC
INPUT CIH |2 7 OuTPUT
inpuUT = |30 "% OUTPUT
ABSOLUTE MAXIMUM RATINGS
Ve E1 |4 5 NC
Supply voltage V¢ 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MP8
Junction temperature +175°C
Fig 1 Pin Connections - top view
SUPPLY
4
Vee ?
VRer(2V)
} 1k H 1k
7
o OUTPUT

%)
6 OUTPUT
400 400 —L_ji
£ 512
2
INPUT
3 1.5mA
%CimA

INPUT O
11

GND

Fig 2 SP4916 Block Diagram
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Supply Voltage Ve =

+4.75Vto +5.25V Tamb=-10°Cto +85°C

SP4916

Value
Characteristic Pin. Units Conditions
Min. Typ Max.
Supply current 4 50 65 mA Ve = 5V
Input sensitivity 2,3 RMS sinewave.
500MHz to 1800MHz 50 mV measured in 50Q system. see
2500MHz 100 mV Figs.38&4
Input impedance (series equivalvent) 2,3 50 Q
2 pF
Output voltage with fin = 2500MHz 6,7 1.2 1.5 Vp-p Vee=5V  No load
Output voltage with fin =2500MHz 6,7 08 1.3 Vp-p Ve =5V Load as Fig.4
|
% Z)
/////////////////
150 OPERATING
Vin ( mV RMS WINDOW
INTO 509)
100
50 e
\_/
1000 2000 3000
FREQUENCY (MHz)
Fig.3 Typical input sensitivity
+5V
——
N
i sl 10n 180
] 7 [— H——+—4——ourput
SP4916 P r—
----------- ~a c Jn H]1s 6 D——”——:}— OuTPUT
I [4 5 10n 180
SIGNAL 50 —
GENERATOR Tn [ 0tu]

50
_______j_;_a

15p/1/-7 /7L1 ’

Fig.4 Test circuit
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Fig.5 Typical input impedance
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SP4982

2276-1.0

2.5GHz + 8192 PRESCALER

The SP4982 is one of a range of very high speed low
power prescalers for use in consumer applications such as
satellite TV receivers. The device features a CMOS
compatible output stage.

ano[fr 7 s[inc
INPUT []2 7 [JoutPuT
] srass2
INPUT []3 6 [JouTPuT V¢
FEATURES Vee e 5 [JouTPUT GND
M High Speed Operation 2.5GHz
B Silicon Technology for Low Phase Noise DP8
B Very Low Power Dissipation 250mW
M 5V Single Supply Operation
B High Input Sensitivity
B Very Wide Operating Frequency Range
B Ful ESD Protection GNDCI{[1® gfFTINC
INPUT I |2 7 oUTPUT
ABSOLUTE MAXIMUM RATINGS WPUT = 1s™ e ouTeuT Ve
Ve B a 5T OUTPUT GND
Supply voltage V¢ 6.5V
Clock input voltage 2.5V p-p
Storage temperature range -55°C to +150°C MPS8
Junction temperature +175°C
Fig 1 Pin Connections - top view
OUTPUT Ve
SUPPLY 6

400 400

s,
2V

mm ka

+8192

2
INPUT W‘—’—H_Y_r,'—
o —

INPUT

3mA

GND

1

7
) OuUTPUT

5

OUTPUT
GND

Fig 2 SP4982 Block Diagram
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SP4982

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)

Supply Voltage Voc = +4.75V to +5.25V Tamb=-10°C to +85°C

FREQUENCY (MHz)

Value
Characteristic Pin. Units Conditions
Min. Typ Max
Supply current 4 44 65 mA Vee = 5V
wut sen t 23 RMS sinewave.
500MHz to 1800MHz 50 mV Measured in 50Q system. see
2500MHz 100 mV Figs.3&4
Input impedance (series equivalvent) 2,3 50 Q
2 pF
Output voltage high at f,, = 2500MHz 7 Vee-0.75 Vv Ve =5V Load as Fig.4
Output voltage low at f,, =2500MHz 7 0.5 \ Vce =5V Load as Fig.4
l
v Z,
/////////////////
150 OPERATING
Vin ( MV RMS WINDOW
INTO 509)
100
50 v
\_/
1000 2000 3000

Fig.3 Typical input sensitivity

SIGNAL
GENERATOR

______ ;i;;_a

+5V
——
{1 ~
g 7]
SP4982
s s [
+]a 5[
J_().11.1
777
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Fig.4 Test circuit
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Fig.5 Typical input impedance
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2015-1.0
SINGLE CHIP FREQUENCY SYNTHESISER FOR TV TUNING
The SP5000A used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit N\
consists of a divide-by-16 prescaler with its own preamplifier OATA INPUTLY' o] oATA ctock
and a 14 bit programmable divider controlled by a serially- g ‘7[] CHIP SELECT
loaded data register. Band selection lines are also included 3 16[] +5v
and give 4 switch output combinations on 3 lines. The PRESCALER '”"‘”;
frequency/phase comparator is fed with a 3.90625kHz Oe 15[ aMHz CRYSTAL
reference, derived from the 4MHz crystal controlled on-chip ov[]s SPS000A .7 osciiaton capacion
oscillator. The comparator has a charge pump output with an o
output amplifier stage around which feedback may be 5[5 19[] 62skte
applied. Only one external transistor is required for varicap BAND ouwursla7 12[] DISABLE/ =M OUTPUT
line driving. . ‘e 1[] cHARGE PumMP
FEATURES o [Jo 10[] DRIVE 0UTPUT
- DP18
Complete Single Chip System for Microprocessor
Contrpol 9 P oY P Fig.1 Pin connections - top view
B Operating Supply 5V, 60mA
B Prescaler and Preamplifier Included Band select Band outputs
B Single Port 16-bit Serial Data Entry data Pin
B Frequencies up to 1024MHz in 62.5kHz Steps 215 24 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 Y 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 P 16
17 —
CHIP SELECT
60
! DATA FREQUENCY NUMBER FREQUENCY BAND 7., BAND
DATA INPUT REGISTER l—‘ BAND SELECT 8, OUTPUTS
14 2
2
+5V O—> 15 DISABLE/ M
OuTPUT
3
o0— PRE- MULTI-MODULUS
PR { . ‘> | scacen DIVIDER ~ ]
Jo S— 16 =M v 1 CHARGE
PUMP
5
o PHASE I cHaRGE % pRIvE
COﬂMP | ] PUMP D OOUTPUT
" !
+5V O— +64 +16 3.90625kHz.
REFERENCE
La Ls ln I
OSCILLATOR  aMHz 62.5kHz ov
CAPACITOR  CRYSTAL

Fig.2 SP5000A block diagram
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Vcc = 5V, Frequency standard = 4MHz

SP5000A

Value ’ .
Characteristic Symbol Pin - Units Conditions
Min. | Typ. | Max.

Operating voltage Vce 2,16 45 55 Vv
Supply current lce(2) 2 50 65 mA
Supply current lcc(16) 16 1 mA
Prescaler input voltage 34 175 200 mV 80MHz to 1GHz sinewave.

: See Fig.4
Prescaler input impedance 34 50 9] See Fig.5
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 112,17 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 test

purposes only.
Data clock input hysteresis 18 06 \
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 " +75 | £100| £125 uA V Pin 11 =20V
Charge pump output leakage 11 +1 UA V Pin 11 = 2.0V
Drift due to leakage 5 mV/s At collector of external varicap
drive transistor
Oscillator temperature 14,15 0.12 ppm/°C | Over 0°C to 65°C temperature
stability range. IC variation only
Oscillator stability with 14,15 0.25 ppm/V | Vcc = 4.5V to 5.5V
supply voltage
Charge pump drive output lout 10 1 mA V Pin 10 = 0.7V
current
Band output leakage current 6,7,8 5 UA V Pins 6,7 and 8 = 13.5V
Band output current 6,7,8 1 13 mA Vour =12V
Clock output leakage current 13 | 5 uA V Pin 13 =55V
Clock output saturation 13 0.5 \ 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-

al 1 Lad mrad
moedulus 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

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 |TE‘:QUenby variations
when data is being entered, the charge pump is disabled by
chip select.

Pin 12 is a dual input/output pin, the normal function being
to disable the charge pump when the input is taken high. The
alternative output function is provided for test purposes only
and allows the +M counter output to be monitored. This
signal is available at low amplitude when Pin 12 is loaded to
ground by a 6.8k resistor.

To improve stability the +5V and ground supplies to the
chip are split and brought out to separate pins, it is therefore
essential to connect all four supply pins for the device to
operate.
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SP5000A

2 20
MINIMUM FREQUENCY = 32MHz INPUT CODE = 00001000000000

CRYSTAL

WITH 4.0MHz N
MAXIMUM FREQUENCY = 1023.9375MHz INPUT CODE = 1111111111111

DATA
cLock

CHIP

SELECT
DATA 215 2u 213 212 22 2y 20
wee T Lss
BAND FREQUENCY DATA
SELECT (LSB = 62.5kHz)
(SEE TABLE 1)
tc
DATA 3.0v
CLOCK
HYSTERESIS
—————— - —_—
)
CHIP /
SELECT +2.5V 2.5V
!
11 _J
CSD csp CSD
(ﬁ%ﬁ)ﬁ (5] NEG) o
1ST DATA BIT
25V 25v
DATA
215 20
tseTup tserue
Fig.3 Data format and timing
* ABSOLUTE MAXIMUM RATINGS
81 / Ambient operating temperature: -10°C to +65°C
2 Storage temperature: -55°C to +125°C
[ Supply voltage Pin 2 and 16: 7V
@ 10 Band select output voltage Pins 6,7,8: 14V
H / Prescaler input voltage: 2.5V p-p
>
E
zs
>
o
200 400 600 800 1000 1200 1400
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FREQUENCY (MHz)
Fig.4 Typical input sensitivity of prescaler




SP5000A

Fig.5 Typical input impedance frequencies in MHz. Normalised to 50 Q

DATA AND CHIP SELECT RF INPUTS BAND SELECT
INPUTS A OUTPUTS

678

18 13
DATA CLOCK AMHz OSCILLATOR 62.5kHz
INPUT CRYSTAL CAPACITOR CLOCK OUTPUT

—b——

12

-~M QUTPUT
CHARGE PUMP
DISABLE

Fig.6 SP5000A input/output interface circuits
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SP5000A

CONTROL
MICROPROCESSOR
PIC1655A

~12Vv
a2y oy =
I DATA
o A\ DATA CLOCK
183
10k 10k 10k h 1 cte enanLe
UHF
LOCAL 1] 16—
osc I
- 1 TURN — { s fh = aMHz
wswer = 12p q SPS5000A |, J_HF“T CRYSTAL
100p e 65p
Q al 1P TRIMMER
™v BAND SELECT 1 ( b Iy 12f)
TUNER Q\ 4 047y
BAND SELECT 2 (<‘-/ { "
BAND SELECT 3 1 10
am T 33k
VARICAP INPUT
10k
2N3904

Y|!\I

<
YJAW
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Fig.7 Typical TV application for 3 band reception
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3101-1.0
CABLE TV PLL CONVERTER
The SP5011, together with an appropriate voltage
controlled oscillator (VCO), forms a complete phase locked \
loop (PLL) synthesiser with 8-channel frequency selection. i uple
It consists of a prescaler with preamplifier and a divider if] 13[] 8 | CHANNEL SELECT
which is programmable by means of link options on three "‘“'"{Ea ha
pins. The frequency standard is derived from a 4MHz SP5011 !
crystal controlled on-chip oscillator. A phase/frequency ov[js []+sv
comparator operating at 3.90625kHz feeds a charge pump s 10[] 4MHz cRYSTAL
outout with an amplifier stage around which a feedback
filter may be applied. ov[fe 9] OSCILLATOR CAPACITOR
DRIVE DUTPUT[7 8| ] CHARGE PUMP
DP14
FEATURES
Fig.1 Pin connections - top view
B Complete 8-Channel System with Control
B +5v, 50mA Supply
| PrescalerAand Preamplifier IthuQed ABSOLUTE MAXIMUM RATINGS
B Frequencies Selected by Wire Links
B High Comparator Frequency for Easier Filtering Ambient Operating Temperature -10°C to +65°C
B P Armplif ith Feedback Poi Storage Temperature -55°C to +125°C
Charge Pump Amplifier with Feedback Point Supply Voltage Pin 1 and Pin 12 v
B 4MHz Crystal Prescaler Input Voltage 2.5V p-p
CHANNEL
ELECT
12 - S - S
- 17T 1
| |
| DECODE |
| |
| !
2 é MULTI MODULUS !
P"fﬁf&}'i"{ i D PRES&%LEH DIVIDER | I
30— s
ov Aé 1 ] I
[ I
+5V 1C|)——————> PHASE CHARGEI <|)7 DRIVE
| COMP PUMP l | ouTPUT
! \ |
| I 3.90625kHz |
| REFERENCE |
+5V 11% @ +64 +16 |
! I !
A U S S S )
9 10 6
OSCILLATOR . 4MHz ov
CAPACITOR CRYSTAL

Fig. 2 Block diagram
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SP5011

ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated)

Tamb = +25°C; Vcc = +5V
. Value
Characteristic Symbol| Pin Min.| Typ. | Max Units Conditions
Operating voltage Vce 11 45 55 \"
Supply current lec (1) 1 50 60 mA
Supply current lcc (11) 1 1 mA
Prescaler input voltage 23 178 200 mV  |RMS into 500
Prescaler input impedance 23 50 Ohms
High level input voltage 12,13,14| 3.5V Vce "
Low level input voltage 12,13,14] 0 1.5 Vv
High level input current 12,13,14 0.4 mA in = 5V
Charge pump output current 8 +75( £100| =125 HA V pin 8 = 2.0V
Charge pump leakage current 8 +1 UA V pin 8 = 2.0V
Charge pump drive output
current 7 1 mA |V pin7 =07V
Drift due to leakage 5 mV/s |At collector of external varicap
drive transistor
Oscillator temperature 9,10 0.12 PPM/° C|Over 0 to 65° C temperature
stability range IC variation only
Oscillator stability with 9,10 0.25 PPM/V [Vcec = 4.5V to 5.5V
supply voltage
- 5V
“E L.
o 1 1a[}—o---0—4 ,%
OSCILLATOR :D_‘ H 2 1 e
H 3 12 --0—4
330p ds sPso1t O
L
o P o o

0.47u

65p
TRIMMER

- 30V

TO
VARICAP

Fig.3 Typical application and test circuit

DESCRIPTION

The SP5011 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.

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

PRESCALER
INPUTS

A

1.9v

12 13 14 10 9 8
CHANNEL SELECT 4MHz OSCILLATOR CHARGE
INPUTS CRYSTAL CAPACITOR PUMP
Fig.4 SP5011 input/output interface circuits
CHIP SELECT 15V .
DATA CLOCK
DATA —a— |1 18| ]—I
15V —ea—{]2 - 1 14 --0—4
—]3 t6f }——es+5v ]2 1B[}—o--o0—¢
+aov
= s sop ] [—o
330p 68p 4MHz
CRYSTAL
ﬁ‘[ 5 spsoo0 M o5 mE{ 4 sPso1
TRIMMER
[e 13 ]-- fs Iz
iy 12{] ”_)77'—': s I
Oes 1 ]—-—' 7 .—'
100}

LO TAKE-OFF

CAIE‘LE C

VARICAP CONTROL I

1ST MIXER

‘D_@JJT

2R

4MHz REF.
VARICAP CONTROL LO TAKE-OFF @
0. %
~J
(2.
612.75MHz 2ND MIXER
IF

Fig.5 Cable TV set top converter
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SP5011
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SP5011 (2nd IF frequency = 612.75MHz)
A B Cc
Pin 12 | Pin 13| Pin 14 USA Synthesised Mixer output
channel frequency frequency
0 0 0 5 690MHz 77.25MHz
0 0 1 6 696MHz 83.25MHz
0 1 0 3 vision carrier 61.25MHz -
0 1 1 4 vision carrier 67.25MHz -
1 0 0 3 674MHz 61.25MHz
1 0 1 2 668MHz 55.25MHz
1 1 0 4 680MHz 67.25MHz
1 1 1 TV IF 567MAz 45.75MHz

Table 1 Channel selection coding for SP5011
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PRELIMINARY INFORMATION
2279-1.6

SP5020

1.3GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5020, when used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit
consists of a divide-by-8 prescaler with its own preamplifier
and a 15-bit programmable divider controlled by a serially-
loaded data register. Four band selection lines, BS0-BS3,
are included. The frequency/phase comparator is fed with a
switchable 7.8125kHz or 3.90625kHz reference, derived
from the 4MHz crystal controlled on - chip oscillator. The
comparator has a charge pump output with an amplifier
stage around which feedback may be applied. Only one
external transistor is required for varicap line driving.

FEATURES

Complete 1.3GHz Single Chip System
Switchable 7.8125kHz or 3.90625kHz Reference
Low Power Consumption (5V 30mA)

Low Radiation

Phase Lock Indication

Charge Pump Disable

Single Port 19-Bit Serial Data Entry

4 Band Select Outputs

Compatible with Toshiba TD6381, TD6382,
TD6359, Mitsubishi M54965 and M54939 *
Full ESD Protection t

* See notes on device compatibility, page 1-62

1 Normal ESD handling procedures should be observed.

APPLICATIONS

B Satellite TV when combined with SP4902 2.5GHz
Prescaler

M Cable tuning Systems

B VCRs

testineut [J1 7 20]] Lock / Fpp oUT
ENABLE []2 18] cLOCK/ Feomp OUT
DATA [}3 18[] vee
cLock [|a 17[] RF INPUT
RATIO SELECT []5 16[] Vee
CRYSTAL Q1 [} sg'go 15[] RF INPUT
cRysTAL Q2 [}7 14]] Bso
vee []8 13[] Bs1
DRIVE OUTPUT (]9 12(] Bs2
CHARGE PUMP []10 1] Bs3 DP20

TEST INPUT LI |1 20 T3 LOCK/Fpp OUT

ENABLE CI] -T2 CLOCK/Fgomp OUT
DATA CT] F Ve
CLOCK I 3 RF INPUT

RATIO SELECT CI] | SP_ 10 vge
CRYSTAL Q@1 1] |5020T =1 RF INPUT

CRYSTAL Q2 ] 13 BSO
Ve C 1 Bs1
DRIVE OUTPUT L1 1 BS2

1|10 11 11 BS3
CHARGE PUMP 0 MP20

Fig.1 Pin connections - top view

ORDERING INFORMATION
SP5020 DP - (20 lead Plastic package)
SP5020T MP - (20 lead Miniature Plastic package)
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SP5020

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb=-10°C to +80°C, Vo= +4.5V to+ 5.5V, Frequency Standard =4MHz
These characteristics are guaranteed by production test or design. They apply within the specified ambient temperature and
supply voltage ranges unless otherwise stated.

Characteristic Symbol Pin Value Units Conditions
Min Typ Max

Supply current lcc 18 30 38 mA
Prescaler input voltage 15,17 10 300 mVgms | 50MHz to 1GHz sinewave
Prescaler input voltage 15,17 30 300 mVgus | 1.3GHz, see Fig. 5
Prescaler input impedance 15, 16 50 Q
Input capacitance 2 pF
High level input voltage 1234 27 Veo \
High level input voltage 5 3.0 Ve \"
Low level input voltage 1,234 0.7 Y,
Low level input voltage 5 1.5 \
High level input current 1,34 1 pA ViN=5.5V, Vg =5.5V
High level input current 2 +10 7. ViN=5.5V, Ve =5.5V
Low level input current 1,3 -200 uA Vin=0V, Vg =5.5V
Low level input current 2 -1.25 mA Vin=0V, Vg =5.5V
Low level input current 5 -1 pA ViN=0V, Vg =5.5V
High level input current 5 150 pA ViN=5.5V, Vg =5.5V
Low level input current 4 -5 uA Vin=0V, Vgc=5.5V
Clock input hysteresis 4 300 mVp-p
Clock rate 4 0.5 MHz
Data setup time to 3 0.5 us See Fig. 3
Enable setup time ty 2 0.5 s See Fig. 3
Clock-to-enable time tg 23 0.5 s See Fig. 3
Enable hold time tg 2 1.0 us See Fig. 3
Data hold time 3 3 0.5 us See Fig. 3
Charge pump output current 10 +150 uA V pin 10=2.0V, Vgc=5.0V
Charge pump output leakage 10 +5 nA V pin 10=2.0V
current
Charge pump drive output 9 1 mA V pin 9=0.7V
current
Charge pump amplifier gain 6400 cicnci%‘_’(;'ve”t 100uA,
Oscillator temperature stability 0.1 ppm/°C | Excludes crystal effects
\(/);gga;or stability with supply 8 PPMAV | £y cludes crystal effects
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ELECTRICAL CHARACTERISTICS (continued)

SP5020

. Value
Characteristic Symbol | Pin - Units Conditions
Min Typ Max
Output ports
Sink current 11-14 0.8 1.5 mA Vour =12.0V, Vg =5.0V
Port leakage current 11-14 10 uA Vour=13.2V, Vg = 4.5V
Output sink current 19, 20 10 mA Vour=0.7V, Vg =5.5V
Output leakage current 19, 20 10 pA Vour=5.5V, Vo =5.5V
ABSOLUTE MAXIMUM RATINGS
(All voltages are referred to pins 16 and 8 at QV)
X Value R -
Parameter Pin Units Conditions
Min Max
Supply voltage 18 -0.3 7 "
RF input voltage 15,17 25 Vp-p
Port voltage 11-14 | V03 16 \ Port in off state
V0.3 | Vee+6 Y Port in on stale
RF input DC offset 15,17 03 |Vgc+0.3 v
Charge pump DC offset 10 -0.3 Voo +0.3 \
Drive DC offset 9 -03 |[Vec+03 \%
Crystal oscillator DC offset 6,7 -0.3 Ve +0.3 \
Data bus input voltage 1-5 -0.3 Vec+0.3 \ With V¢ applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP20 thermal resistance, chip-to-ambient 78 °C/W
DP20 thermal resistance, chip-to-case 24 °C/W
MP20 thermal resistance, chip-to-ambient 93 °CW
MP20 thermal resistance, chip-to-case 34 °C/W
Power consumption at 5.5V 210 mW All ports off
F T T T T 3
! i
1
¢—’—\ > 15 BIT FpD pHase JFcomp o2 s —d? Q
RFIN | :a‘> PRESCALER PROGRAMMABLE comp |, %2 o | & cAvsTAL
O—>—] - ’ | > DIVIDER b : Q2
, " T ‘I- , & CHARGE
i Y ¥ T PUMP
1
' DATA . = '
CLOCK 15 BIT LATCH '
, DIVIDER RATIO CHARGE H ezleAP
DATA <I>-— PUMP | out
1 cLockK !
| DATA :
ENABLE O— INPUT !
' INTERFACE S !
TEST (‘)—-—- CONTROL QUTPUT — 1
| / BUFFER i
' 1
]
RATIO : b vee
TEST '
, OuTPUT 1
1 1
N ‘/ I Q Vee
i i !
L e ittt e G—0--0--0---0-—-O-mmmmmmmmmrmmm——m o — -
BS0 BS1 BS2 BS3 LOCK/ CLOCK/
Fpo  Fcome

Fig.2 Block diagram os SP5020
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SP5020

FUNCTIONAL DESCRIPTION

The SP5020 contains all the elements necessary, with
the exception of reference crystal, loop filter and external
high voltage transistor to control a voltage controlled local
oscillator, so forming a PLL frequency synthesised source.

The system is controlled by a microprocessor via a
standard data, clock, enable, three wire data bus. The
data load normally consists of a single word, which
contains the frequency and port information, and is only
transferred to the internal data shift register during an
enable high period, the clock input being disabled during
enable low periods. New data words are only accepted by
the internal data buffers from the shift register on a
negative transition of the enable, so giving improved fine
tune facility for digital AFC etc.

The data sequence and timing follows the format as
displayed in Fig. 3.

The frequency is set by loading the programmable
divider with the required 15 bit divisor word. The outpuit of
this divider, Fpp, is fed to the phase comparator where it is
compared in phase and frequency domain to the internally
generated comparison frequency, Fuome.

The Foomp is obtained by dividing the oulput of an
on-chip crystal controlled frequency. The crystal
frequency used is generally 4MHz, which gives an Fooup
of 3.90625/7.8125kHz and when multiplied back up to the
synthesised LO gives a minimum step size of
31.25kHz/62.5kHz respectively depending on ratio
selected.

The divide by 8 prescaler is preceeded by an RF
preamplifier to achieve excellent sensitivity and overload
performance over the full range of operation.

The prescaler then drives the 15-bit programmable
multi modulus divider which, when the loop is locked
produces an output which is frequency and phase
matched to the output of the reference divider. The RF
preamplifier input sensitivity and impedance are shown in
Figs. 5 and 7, respectively.

The SP5020 contains 4 band switching outputs, ports
BS0-BS3 which are capable of sinking 1mA. These
outputs are set by the remaining four bits within the data
word.

The device is switched between divide by 1024 and
divide by 512 by applying a voitage to the ratio seiect pin
pin 5. A"high” voltage puts the device into divide by 512
mode (62.5kHz step) and a ‘low' or open circuit selects
1024 (31.25kHz).

DEVICE COMPATIBILITY

The SPS5020 is pin compatible with the Toshiba
TD6381 and Mitshubushi M54965 and M54939 with no
modifications to their present application circuits. If pin 5
(ratio select) is Icit open circuit or taken to ground (divide
by 1024 modc), tho SP5020 is compalible with Toshiba
TD6358 and 11)6382.

TEST MODE

Taking pin 1 high disables the charge pump and
makes Fcomp and Fpp available at pins 19 and 20
respectively.

In normal mode of operation pipelined data CLOCK
and ‘in-lock’ flag, LOCK are available from these pins.
The 'in-lock' detector is normally high impedance and
pulses current depending on phase difference between

Fcomp and Fpp.

cooc LU T

CHIP I l
ENABLE

18 17 16 15 | 214 | 213 2 1 0
oara [z [ [wefeefo]on] e ] ]= ]
BSO BS1 BS2 BS3 MSB LsSB
.- J
Y
FREQUENCY DATA
(LSB=31.25 / 62.5kHz)
CLOCK
=== -

CHIP /]
ENABLE B ‘} r

DATA

t, = Enable set up time
— ty t, = Data set up time
tq t, ts t; = Data hold time
| i ls - t, = Clock -to-enable time
— e
t; = Enable hold time

Fig.3. Data format and timing
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SP5020

— +5V
”7;{ 1 ~7 20 :}— LOCK
ENABLE . - wf]
DATA e
CONTROL 3 8 ]—1
MICRO CLOCK . 1., 7 _“L__J“Ll‘_. —.— 12V
RATIO SELECT = ]
i]s 16 1n
SP5020 RF
6 15[ i}
[I 4MHz BSO
s
56p 20p /n,;E 8 1 [
/; /737-7 . . 1882 BAND
L
(] [ BS3 INPUTS
10 1}
+30V TUNER
180n
22k
47n
1 10k 47k VARICAP
22k . INPUT
(F 10n
‘!‘ t2N3904 ;;
Fig. 4 Typical application
300 v —> 777
.. . . .
Lo : ' .
: ! :
ey
N OPERATING
(mV RMS WINDOW
INTO 50%)
20 |— :
]
]
]
|
1
10 :
1 _,—"“‘—‘
|
\\\‘~._____¥ |
L

500 1000
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1300
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Fig.5. Typical input sensitivity
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SP5020

o CHARGE
PUMP
DRIVE
OuTPUT

170

VRer

3k
RF INPUTS
o—

Loop amplifier

RF input

CLOCK

600
* ON ENABLE ONLY

Clock inputs

Test, enable and data inputs

30k
30k

CRYSTAL Q1
CRYSTAL Q2
o

-

Reference ratio select

Oscillator

Fig.6a SP5020 inputloutput interface circuits
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SP5020

PORT

——O0 OUTPUT

e o o o o o e 0 o = o e o S o e e o e e o o]

Band select (BSO to BS3) output ports

Lock and clock outputs

Fig.6b SP5020 inputioutput interface circuits (continued)

jo.2

-j0.2

S 11

250MHz

FREQUENCY MARKER STEP

7

20=500

Fig. 7 Typical input impedance
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[SEMICONDUCTORS |

PRELIMINARY INFORMATION
2486-1.1

SP5021

1GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5021, when used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit
consists of a divide-by-8 prescaler with its own preamplifier
and a 14-bit programmable divider controlled by a serially-

TEST INPUT []

20 [] LOCK / Fpp OUT

loaded data register. Four band selection lines, BS0-BS3, ENABLE ] 18 [l cLOCK/ Fgomp OUT
are included. The frequency/phase comparator is fed with a DATA [} 18 [ Ve

7.8125kHz reference, derived from a 4MHz crystal cLock (] 17 [] RF INPUT
controlled on - chip oscillator. The comparator has a 16 [] Vee

charge pump output with an amplifier stage around which

CRYSTAL Q1 []

1
2
3
4
Nc([]s
6
7
8
9

SP 15 [1RF INPUT

feedback may be applied. Only one external transistor is 5021
required for varicap line driving. CRYSTAL Q2 [] 14[]Bso
Vee [] 13 [] Bs1
DRIVE OUTPUT [] 12[] Bs2

CHARGE PUMP []10 11{]Bs3 DP20
FEATURES
Il Complete 1GHz Single Chip System
M 7.8125kHz Reference/62.5kHz step size
M Low Power Consumption (5V 30mA)
Il Low Radiation
I Phase Lock Indication
M Charge Pump Disable TEST INPUT 1 20 I3 LOCK/Fpp OUT
; ; ; ENABLE [T CLOCK/F out
Il Single Port 18-Bit Serial Data Entry OATA S=ivn comp
l 4 Band Select Outputs CLOCK% [T RF INPUT
o ; H * NC vV,
I Compatible with Toshvba TD6359, TD6380, CRYSTAL 01 O] SOS;T o R iNpUT
W Full ESD Protection t CRYSTAL Q2 ] 1 BSO
Veg C1 FrBs1
. o DRIVE OUTPUT ] FTBs2
* See notes on device compatibility, page 1-69 CHARGE PUMP I} |10 11 I3 BS3 MP20

1 Normal ESD handling procedures should be observed

APPLICATIONS
B Satellite TV when combined with SP4902 2.5GHz

Fig.1 Pin connections - top view

Prescaler_ ORDERING INFORMATION
B Cable tuning Systems SP5021 DP - (20 lead plastic package)
B VCRs SP5021T MP - (20 lead miniature plastic package)

1-66




ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated)
Tamb=-10°C to +80°C, Vo= +4.5V to 5.5V, Frequency Standard =4MHz
These characteristics are guaranteed by either production test or design. They apply within the specified ambient

temperature and supply voltage ranges unless otherwise stated.

SP5021

Characteristic Symbol |  Pin Value Units Conditions
Min Typ Max

Supply current lcc 18 30 38 mA Veec=5V
Prescaler Input Voltage 15,17 10 300 mVgrms | 50MHz to 1GHz sinewave
Prescaler Input Impedance 15,17 50 Q
Input Capacitance 2 pF
High Level Input Voltage 1,234 27 Voo Vv
Low Level Input Voltage 12,34 0.7 \Y
High Level Input Current 1,3,4 1 LA ViIN=5.5V, Vg =5.5V
Low Level Input Current 1,3 -200 uA Vin=0V, Vg =5.5V
Low Level Input Current 2 -1.25 mA ViIN=0V, Vg =5.5V
Low Level Input Current 4 -5 uA ViN=0V, Vgc=5.5V
HighLevel Input Current 2 +10 uA ViN=5.5V, Vg =5.5V
Clock Input Hysteresis 4 300 mVp-p
Clock Rate 4 0.5 MHz
Data Setup Time 1 3 300 ns See Fig 3
Enable SetupTime 1 2 300 ns See Fig 3
Clock to Enable Time 1y 2,3 300 ns See Fig 3
Enable Hold Time 5 2 600 ns See Fig 3
Data Hold Time 3 3 600 ns See Fig 3
Charge Pump Output Current 10 +150 LA V pin 10=2.0V
Charge Pump Output Leakage 10 +5 nA V pin 10=2.0V
Current
Charge Pump Drive Output 9 1 mA Vpin9=0.7V
Current
Charge Pump Amplifier Gain 6400 Pin 9 current 100pA
Oscillator Temperature 0.1 ppm/°C | Excludes crystal effects
Stability
Oscillator Stability with Supply 8 ppm/V
Voltage
Sink Current 11t0 14 08 1.5 mA Vour =12V, Ve =5.0V
Port Leakage Current 11 to 14 10 uA Vour=13.2V, Vg =4.5V
Output sink current 19, 20 10 mA Vour=0.7V, Vo =5.5V
Output leakage Current 19, 20 10 pA Vour=5.5V, Vg =5.5V
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SP5021

ABSOLUTE MAXIMUM RATINGS
(All voltages are referred to pins 16 and 8 at 0V)

. Value . .
Parameter Pin Units Conditions
Min Max
Supply voltage 18 -0.3 7 Y
RF input voltage 15,17 25 Vp-p
Port voltage 11-14 | V0.3 16 Vv Port in off state
Vee-03 | Vge+6 \ Port in on state
RF input DC offset 15,17 -0.3 Ve +0.3 \Y
Charge pump DC offset 10 -0.3 Vec+0.3 Vv
Drive DC offset 9 -0.3 Vec+0.3 \
Crystal oscillator DC offset 6,7 -0.3 Vec+0.3 \
Data bus input voltage 1-4 -0.3 Voc+0.3 \ With V¢ applied
Storage temperature -65 +125 °C
Junction temperature +150 °C
DP20 thermal resistance, chip-to-ambient 78 °C/W
DP20 thermal resistance, chip-to-case 24 °C/W
MP20 thermal resistance, chip-to-ambient 93 °C/wW
MP20 thermal resistance, chip-to-case 34 °C/W
Power consumption at 5.5V 210 mW | All ports off
P e e e e m e ————————
1 1
] 1
1 1
1
&> — 4 BIT Frp pHASE |Fcomp oo O o
RF ' AMP PRESCALER PROGRAMMABLE COMP  |a—r71 :512 =] 0 \ CRYSTAL
INPUTS 8 DIVIDER [ ‘19 Q2
?—-P— > '
\ TT t CHARGE
! ¥ > ? PUMP
cLocK o—1 DATA 14BITLATCH [ ] ,
; gl DIVIDER RATIO CHARGE ! DRIVE/
' AMP VARICAP
DATA ?— DATA ——— PUMP | OUTPUT
! INPUT CLOCK :
ENABLE & INTERFACE > |
! < L y 1
] |
|
TEST § CONTROL QUTPUT $— ]
INPUT | 1 BUFFER '
! |
| TEST — Vg
' oUTPUT H
1 1
1 — V
= | T T zak
L L T T T O—0--0--0--= B DT A 4
BS0 BS1 BS2 BS3 LOCK/ CLOCK/
Fpo  Fcomp
out out

Fig.2. Block diagram of SP5021
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FUNCTIONAL DESCRIPTION

The SP5021 contains all the elements necessary, with
the exception of reference crystal, loop filter and external
high voltage transistor to control a voltage controlled local
oscillator, so forming a PLL frequency synthesised source.

The system is controlled by a microprocessor via a
standard data, clock and enable three-wire data bus. The
data load normally consists of a single word, which
contains the frequency and band information, and is only
transferred to the internal data shift register during an

,,,,,, The clock input is disabled during
enable low periods. New data words are only accepted by
the internal data buffers from the shift register on a
negative transition of the enable, so giving improved fine
tune facility for digital AFC etc.

The data sequence and timing follows the format as
displayed in Figure 3.

The frequency is set by loading the programmable
divider with the required 14 bit divisor word. The output of
this divider, Fpp, is fed to the phase comparator where it is
compared in phase and frequency domain to the internally
generated comparison frequency, Fcomp

The Fgowmp is obtained by dividing the output of an on-
chip crystal controlled frequency. The crystal frequency
used is generally 4MHz, which gives an Fgomp oOf
7.8125kHz and when multiplied back up to the synthesised
LO gives a minimum step size of 62.5kHz.

SP5021

The divide by 8 prescaler is preceded by an RF
preamplifier to achieve excellent sensitivity and overload
performance over the full range of operation. The prescaler
then drives the 14 bit programmable multi modulus divider
which, when the loop is locked produces an output which is
frequency and phase matched to the output of the
reference divider. Input sensitivity and impedance are
shown in Figs. 7 and 7, respectively

The SP5021 contains 4 band switching outputs, BSO-
BS3 which are capable of sinking up to 1.5mA. These
outputs are set by the remaining four bits within the data
word.

DEVICE COMPATIBILITY
The SP5021 is compatible with the Toshiba TD6359 and
TD6380 with no modifications to their application circuits.

TEST MODE

Taking pin 1 high disables the charge pump and makes
Fcomp and Fpp available at pins 19 and 20 respectively.

In normal mode of operation pipelined data CLOCK and
phase lock flag LOCK are available from these pins. The
‘inlock’ detector pulses current depending on phase
difference between Fgomp and Fpp. Phase lock is indicated
by a logic low condition.

CHIP_I

ENABLE

DATA I217 |215 I215|214I213l212 | |22 I2I |20 I

BSO BS1 BS2 BS3 MSB LSB
“ —
hd
FREQUENCY DATA
(LSB = 62.5kHz)

CLOCK

--tre—--
A
CHIP T
ENABLE ) 7

t, = Enable set up time

4. = Data cat an tiea
i, = wvata set up time

DATA

t; = Data hold time
t, = Clock -to-enable time
t; = Enable hold time

> r-(—t‘

t t. t
4 2 3

s

| ~

Fig.3 Data format and timing
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SP5021

— +5V
/77,;'[ 1 ~ 20 :}— LOCK
ENABLE - 1f]
CONTROL DATA -
18 '————
MICRO cLOCK e in
g 17 H; T +12v
[ 5 16 1n
SP5021 RF
6 15 :}——"—«—
4MHz BSO
A M e
56p 20p nJ;[ 8 1328
/77]—77 /77|—7-7 . 1ofBS2 BAND
{ H BS3 INPUTS
10 nf}—
I
+30V TUNER
180n
22k
47n
4 10k 47k VARICAP
22 INPUT
(V 10n
2N3904 /7;7'7
Fig. 4 Typical application
300 [—p>
30 — ////////
Vin OPERATING
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20|
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SP5021

Vee
PUMP
DRIVE
OuUTPUT

o CHARGE

170

VRer
3k ﬁ 3k

RF INPUTS
[og

Loop amplifier

RF input

CLOCK

600
* ON ENABLE ONLY

Clock input

Test input, enable and data input

CRYSTAL Q2 ©

CRYSTAL Q1 O—n————¢
T

Oscillator

Fig.6a SP5021 inputioutput interface circuits
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SP5021

OUTPUT

OuTPUT

Band select (BSO to BS3) outputs

Lock and clock outputs

Fig.6b SP5021 inputioutput interface circuits (continued)

s11

FREQUENCY MARKER STEP = 250MHz

25=50Q

Fig. 7 Typical input impedance
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PRELIMINARY INFORMATION

SP5024

1.3GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5024 is a programming variant of the SP5510,
allowing the design of one tuner with either 12C bus or 3-
wire bus format depending on which device is inserted. The
SP5024, when used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit
consists of a divide-by-8 prescaler with its own preampilifier
and a 15-bit programmable divider controlled by a serially-
loaded data register. Four open-collector outputs, each
independently programmable, are included. The device has
two modes of operation, selected by the 'mode select’
input. In mode 1, the comparison frequency is 7.8125kHz
and the programmable divider MSB is bypassed; mode 2
comparison frequency is 6.25 kHz. The comparison
frequencies are both obtained from a 4MHz crystal
controlled on-chip oscillator. 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

B Complete 1.3GHz Single Chip System
M Dual Standard 50kHz or 62.5kHz Step Size
B Low Power Consumption (5V 40mA)

M Programming Compatible with Toshiba TD6380 and

TD6381 *
B Pin Compatible with SP5510 *
M Low Radiation
M Phase Lock Detector
M Varactor Drive Amp Disable
M Charge Pump Disable
M Single Port 18/19 Bit Serial Data Entry
M Four Controllable Outputs
M Full ESD Protection t

* See notes on pin compatibility, page 1-76.
1 Normal ESD handling procedures should be observed.

APPLICATIONS

M Satellite TV when combined with SP4902 2.5GHz
Prescaler

B Cable tuning Systems

M VCRs

2452-1.3
CHARGE PUMP DRIVE OUTPUT
CRYSTAL Vee
MODE SELECT RF INPUT
DATA[] RF INPUT
cLock [} Vee
PORT P4 (] NC
PORT P3(] NC
PORT P2(] Lock
PORT P1 ] ENABLE
DP18
CHARGE PUMP CI{ [1 16 =T33 DRIVE OUTPUT
CRYSTAL T ET Ve
MODE SELECT T 13 RF INPUT
DATACT| SP |3 RFINPUT
cLOCK T |5024S 3 Ve
PORT P4 C] F L6EK
PORT P3 T ENABLE
PORT P2 8 9 [T PORT P1
MP16

Fig.1 Pin connections - top view

ORDERING INFORMATION
SP5024 DP - (18 lead Plastic Package)
SP5024S MP - (16 lead Miniature Plastic Package)
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SP5024

ELECTRICAL CHARACTERISTICS
Tamb=-20°C to +80°C, Vo= +4.5V to + 5.5V Frequency Standard =4MHz. Pin numbers refer to SP5024 (DP package)

These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage unless otherwise stated

Characteristic Symbol Pin Value Units Conditions
Min Typ Max
Supply current lcc 14 40 55 mA Voo =5V
Prescaler input voltage 15, 16 125 300 mVgeums | 50MHz to 1GHz sinewave
Prescaler input voltage 15,16 30 300 mVeums | 1.3GHz, see Fig. 5
Prescaler input impedance 15, 16 50 Q
Input capacitance 2 pF
High level input voltage 45,10 3 Ve Vv
High level input voltage 3 4 Veo \Y
Low level input voltage 3,45,10 0 0.6 \ )
High level input current 4,510 1 uA Vin=5.5V, V=55V
Low level input current 5 5 pA ViN=0V, Vgc=5.5V
Low level input current 4,10 -250 uA ViN=0V, Vgc=5.5V
High level input current 3 150 uA ViN=5.5V, Vgc=5.5V
Low level input current 3 -1 uA ViN=0V, Vgg=5.5V
Clock input hysteresis 5 0.4 ) Vv
Clock rate 5 0.5 MHz
Data setup time to 4 300 ns See Fig. 3
Data hold time ty 4 600 ns See Fig. 3
Enable setup time ty 10 300 ns See Fig. 3
Enable hold time ts 10 600 ns See Fig. 3
Clock-to-enable time ta 10 300 ns See Fig. 3
Charge pump output current 1 + 150 pA V pin 1=2.0V
g:ﬁ;%? pump output leakage 1 +5 nA V pin 1=2.0V
Drift due to leakage 5 mV/s [ At collector of external
varicap drive transistor

Charge pump drive output 18 1 mA V pin 18=0.7V
current
Charge pump amplifier gain 6400 Pin 18 current= 100uA
Oscillator temperature stability 2 ppm/°C
Oscillator Stability with Supply 2 ppm/V
Voltage
Recommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 2 40 mV p-p
Crystal oscillator source 2 -400 Q Nominal spread +15%
impedance
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ELECTRICAL CHARACTERISTICS (continued)

SP5024

Value
Characteristic Symbol Pin - Units Conditions
Min Typ Max
Ports and Lock Output
Sink current 6-911 10 mA Vour=0.7V
Port leakage current 6-9 10 pA Vour = 13.2V
Varactor drive amp disable 10 -350 uA Vin <OV
Charge pump disable 4 -350 LA Viy <0V
ABSOLUTE MAXIMUM RATINGS
All voltages are referred to Vgg =0V
Pin Pin Value
Parameter i iti
SP5024 | SP5024S in Mo Units Conditions
Supply voltage 14 12 -0.3 7 \
Prescaler inputs 15,16 13, 14 25 Vp-p
Output ports 6-9 6-9 -0.3 14 \" Port in off state
-0.3 6 \" Port in on state
Prescaler DC offset 15, 16 13, 14 -0.3 Ve +0.3 \
Loop amplifier DC offset 1,18 1,16 -0.3 Ve +0.3 \"
Crystal oscillator DC offset 2 2 -0.3 Ve +0.3 "
Data bus inputs 4,510 4,510 -0.7 Vec+0.3 \ With V¢ applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/W
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 11 °C/W
MP16 thermal resistance, chip-to-case 41 °C/W
Power consumption at 5.5V 275 mw All ports off
T e e e e, g
| % Vee
1 1
o—>— " [Fcome '
14/15 BIT F, PHASE !
q' - DIVIDER I :
A . CHARGE
i TT > T > ? PUMP
CLOCK 6—— DATA 14/15 BIT LATCH :
; DIVIDER RATIO GHARGE _ ! \El’::ivI(E:/AP
patao— ~ PUMP OUTPUT
] INPUT CLOCK
ENABLE & INTERFACE > ]
[} >
]
MODE ! MODE CONTROL OUTPUT ~T
SELECT | SELECT BUFFER
: LOCK
) i DETECT
: CP DIS
' VA DIS
H Vee
RN O—0==0==O-mmmmmmmmmm e O mmmmmmmmm o "
P4 P3 P2 P1 LOCK

Fig.2. Block diagram of SP5024
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SP5024

FUNCTIONAL DESCRIPTION

The SP5024 contains all the elements necessary, with
the exception of reference crystal, loop filter and external
high voltage transistor to control a voltage controlled local
oscillator, so forming a PLL frequency synthesised source.

The system is controlled by a microprocessor via a
standard data, clock, enable, three wire data bus. The data
load normally consists of a single word, which contains the
frequency and port information, and is only transferred to
the internal data shift register during an enable high period.
The clock input is disabled during enable low periods. New
data words are oniy accepied by the internai daia bufiers
from the shift register on a negative transition of the enable,
so giving improved fine tune facility for digital AFC etc.

The data sequence and timing follows the format as
displayed in Figure 3.

The frequency is set by loading the programmable
divider with the required 14/15 bit divisor word. The output
of this divider, Fpq, is fed to the phase comparator where it
is compared in phase and frequency domain to the
internally generated comparison frequency, Fcomp.

The Fcome is obtained by dividing the output of an on-
chip crystal controlled osciillator. The crystal frequency
used is generally 4MHz, which gives an Fgomp Of
6.25/7.8125kHz and when multiplied back up to the
synthesised LO gives a minimum step size of
50kHz/62.5kHz respectively.

The programmable divider is preceded by an input RF
preamplifier and high speed, low radiation prescaler. The
preamplifier is arranged to be self oscillating so giving
excellent input sensitivity. The input sensitivity and
impedance are shown in Figs. 5 and 7, respectively.

The SP5024 contains an improved lock detect circuit
which generates a flag when the loop has attained lock. "In
lock’ is indicated by high impedance state.

The SP5024 contains 4 general purpose open collector
outputs, ports P1-P4, which are capable of sinking up to
i0mA. These outputs are set by the remaining four bits
within the normal data word.

PIN COMPATIBILITY

The SP5024 may be used in SP5510 applications
which require 3-wire bus as opposed to 12C bus data
format. In SP5510 applications where the reference crystal
is grounded to pin 3, a small modification is required to
ground the crystal as shown in Fig. 4.

Appropriate connections to the mode select input (pin
3) must also be made.

With pin 3 'HIGH' the SP5024 is programming and
step size compatible with the Toshiba TD6380, and with pin
3 'LOW'’ it is compatible with the TD6381. In both modes a
4MHz crystal is used to derive Foomp, unlike the TD6381
which requires a 3.2MHz crystal:

coo LML T

|

t; = Enable set up time
t, = Data set up time

t; = Data hold time
ty = Clock -to-enable time
t; = Enable hold time

CHIP
ENABLE
DATA Y™/ Mre-r—m-r—Tr—r-o--—-—-—-—--
(PIN3 lzn 1215 l215 I 214 I 213 |212 | | 22 I 21 l 20 |
HIGH) ——t—e e e e e e
P1 P2 P3 P4 MSB LSB
- ~ J
FREQUENCY DATA (LSB =62.5kHz2)
DATA —— ————
(PIN3 lgw 1217 1215 ] 215 I 214 [213 [ Izz | 21 l20 ]
LOW) ——————
P1 P2 P3 P4 MSB LSB
- v J
FREQUENCY DATA (LSB = 50kHz2)
CLOCK
g —— -
ry \
CHIP 4
ENABLE ) 7 i
DATA
> ety
t t t t
4 | 2 3 I 5 -

Fig.3 Data format and tming
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SP5024
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|—*' 10k 47k

o I {:Il:— VARICAP
22k 2N3904 10n INPUT
4MHz
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T T 4 i\
P 1:‘ L % Fn 77 OSCILLATOR
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!
{]s SP 1a]}
%[ s 2924 13 oy SATELLITE
CONTROL ——E[ 7 12[) TUNER
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Fig.4 Typical application (Fsrep =50kHz)
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500 1000 1500
FREQUENCY (MH2)

Fig.5 Typical input sensitivity
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] 1 I 1
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Fig.6a SP5024 input/output interface circuits 1-77



SP5024

CLOCK

Clock input

Enable and data inputs

PORT

CRYSTAL

Output ports P1-P4

Reference oscillator

Fig.6b SP5024 input/output interface circuits (continued)
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250MHz

FREQUENCY MARKER STEP

20=50Q

Fig. 7 Typical input impedance
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PRELIMINARY INFORMATION

SP5026

1.0GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5026 is a programming variant of the SP5510,
allowing the design of one tuner with either 12C bus or 3-
wire bus format depending on which device is inserted. The
SP5026, when used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit
consists of a divide-by-8 prescaler with its own preamplifier
and a 15-bit programmable divider controlled by a serially-
loaded data register. Four open-collector outputs, each
independently programmable, are included. The device has
two modes of operation, selected by the 'mode select’
input. In mode 1, the comparison frequency is 7.8125kHz
and the programmable divider MSB is bypassed; mode 2
comparison frequency is 3.90625kHz. The comparison
frequencies are both obtained from a 4MHz crystal
controlled on-chip oscillator. The comparator has a charge
pump output with an amplifier stage around which feedback
may be applied. Only one external transistor is required
for varicap line driving.

FEATURES

B Complete 1.0GHz Single Chip System

B Dual Standard 62.5kHz or 31.25kHz Step Size
B Low Power Consumption (5V 40mA)

B Function Compatible with Toshiba TD6380 and
TD6382 *

Pin Compatible with SP5510 *

Low Radiation

Phase Lock Detector

Varactor Drive Amp Disable

Charge Pump Disable

Single Port 18/19 Bit Serial Data Entry

Four Controllable Outputs

Full ESD Protection t

* See notes on PIN compatibility, page 1-82.
1 Normal ESD handling procedures should be observed.

APPLICATIONS

B Satellite TV when combined with SP4902 2.5GHz
Prescaler

B Cable tuning Systems

B VCRs

3102-1.0
CHARGE PUMP []1 " 18[] oRIvE ouTPUT
CRYSTAL[] 2 17{] Vee
MODE SELECT[]3 16[] RF INPUT
DATA[] 4 15[] RF INPUT
cLock[]s 5326 1a[] vee
PORT P4[]6 13[] NC
PORT P3[]7 12[] NC
PORT P2[] 8 11[] LOCK
PORT P1[] 3 10[] ENABLE
DP18
CHARGE PUMP 1 16 =13 DRIVE OUTPUT
CRYSTAL Vee
MODE SELECT T T RF INPUT
DATACT|| SP [=T2 RFINPUT
CLOCK I |5026S 13 Vge
PORT P4 T F LOCK
PORT P3 CT] T ENABLE
PORT P2 CI{|8 9 [T PORT P1
MP16

Fig.1 Pin connections - top view

ORDERING INFORMATION
SP5026 DP - (18 lead Plastic Package)

SP5026S MP - (16 lead Miniature Plastic Package)
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SP5026

ELECTRICAL CHARACTERISTICS
Tamp=-20°C to+80°C, Vgg= +4.5V to+5.5V Frequency Standard =4MHz. Pin numbers refer to SP5026 (DP package)
These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage uniess otherwise stated

Characteristic Symbol | Pin Value Units Conditions
Min Typ Max
Supply current lcc 14 40 55 mA | Vgc=5V
Prescaler input voltage 15, 16 125 300 mVgms | 50MHz to 1GHz sinewave
Prescaler input impedance 15,16 50 Q
Input capacitance 2 pF
High level input voltage 45,10 3 Ve
High level input voltage 3 4 Voo \"
Low level input voltage 3,4,5,10 0 07
High level input current 45,10 1 uA ViN=5.5V, V=55V
Low level input current 5 5 A ViN=0V, Vgc=5.5V
Low level input current 4,10 -250 pA Vin=0V, Vgc=5.5V
High level input current 3 150 A Vin=5.5V, V;c=5.5V
Low level input current 3 -1 uA ViN=0V, V=55V
Clock input hysteresis 5 0.4 Vv
Clock rate 5 0.5 MHz
Data setup time ty 4 300 ns See Fig. 3
Data hold time t3 4 600 ns See Fig. 3
Enable setup time ty 10 300 ns See Fig. 3
Enable hold time ts 10 600 ns See Fig. 3
Clock-to-enable time t4 10 300 ns See Fig. 3
Charge pump output current 1 +150 uA V pin 1=2.0V
g:r?;?\? pump output leakage 1 +5 nA V pin 1=2.0V
Drift due to leakage 5 mV/s | At collector of external
varicap drive transistor
Charge pump drive output 18 1 mA V pin 18=0.7V
current
Charge pump amplifier gain 6400 Pin 18 current= 100xA
Oscillator temperature stability 2 ppm/°C
Oscillator Stability with Supply 2 ppm/V
Voltage
Regommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 2 40 mV p-p
Crystal oscillator source 2 -400 Q Nominal spread +15%
impedance
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SP5026

ELECTRICAL CHARACTERISTICS (continued)

Value
Characteristic Symbol | Pin - Units Canditions
Min Typ Max

Ports and Lock Output

Sink current 6-9,11 10 mA Vour=0.7V

Port leakage current 6-9 10 uA Vour=13.2V
Varactor drive amp disable 10 -350 uA Vin <0V
Charge pump disable 4 -350 pA Vin <0V

ABSOLUTE MAXIMUM RATINGS
All voltages are referred to Vgg =0V

Pin Pin Value
P t nit. Condition
arameter SP5026 | SP50265 | min Max | UMt fions
Supply voltage 14 12 -0.3 7 Vv
Prescaler inputs 15,16 13,14 25 Vp-p
Output ports 6-9 6-9 -0.3 14 \ Port in off state
-0.3 6 \% Port in on state
Prescaler DC offset 15, 16 13, 14 -0.3 Vec+0.3 \"
Loop amplifier DC offset 1,18 1,16 -03 Ve +0.3 Vv
Crystal oscillator DC offset 2 2 -0.3 Vee+0.3 \"
Data bus inputs 4,5, 10 4,5,10 -0.7 Ve +0.3 Vv With V¢ applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °CwW
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 111 °C/W
MP16 thermal resistance, chip-to-case 41 °C/W
Power consumption at 5.5V 275 mWwW All ports off
T T T T T T T T T T T e e T e e e e e e e - ————— =
i ——0 Ve
1 ]
O > F H
14/15 BIT F| PHASE comp ] 1
INII:':JTS : iﬁi PRESCALER PROGRAMMABLE |—> comp | 7;?54, < ¢ |6 cRysTaL
q' 5 ’ -~ DIVIDER P !
! A 9T ] * CHARGE
! LI | > ? pump
CLOCK 6— DATA 1415 BIT LATCH
H DIVIDER RATIO DRIVE/
1 CHARGE VARICAP
DATA o DATA R PUMP OUTPUT
| INPUT cLocK A
ENABLE &O—] INTERFACE > 1
: < _T
MODE c‘)—— MODE CONTROL OUTPUT
SELECT | —SELECT > BUFFER
: LocK
. DETECT
! CP DIS
! VA DIS
H Vee
R O—0--0--Qmmmmmmmmm e m e TP AR ASAS 4
P4 P3 P2 P1 LOCK

Fig.2. Block diagram of SP5026 1-81



SP5026

FUNCTIONAL DESCRIPTION

The SP5026 contains all the elements necessary, with
the exception of reference crystal, loop filter and external
high voltage transistor to control a voltage controlled local
oscillator, so forming a PLL frequency synthesised source.

The system is controlled by a microprocessor via a
standard data, clock, enable, three wire data bus. The data
load normally consists of a single word, which contains the
frequency and port information, and is only transferred to
the internal data shift register during an enable high period.
The clock input is disabled during enable low periods. New
data words are oniy accepted by the internai data buffers
from the shift register on a negative transition of the enable,
so giving improved fine tune facility for digital AFC etc.

The data sequence and timing follows the format as
displayed in Figure 3.

The frequency is set by loading the programmable
divider with the required 14/15 bit divisor word. The output
of this divider, Fp, is fed to the phase comparator where it
is compared in phase and frequency domain to the
internally generated comparison frequency, Fcomp-

The Fomp is obtained by dividing the output of an on-
chip crystal controlled osciillator. The crystal frequency
used is generally 4MHz, which gives an Fgomp of
3.90625/7.8125kHz and when multiplied back up to the
synthesised LO gives a minimum step size of
31.25kHz/62.5kHz respectively.

The programmable divider is preceded by an input RF
preamplifier and high speed, low radiation prescaler. The
preamplifier is arranged to be self oscillating so giving
excellent input sensitivity. The input sensitivity and
impedance are shown in Figs. 5 and 7, respectively.

The SP5026 contains an improved lock detect circuit
which generates a flag when the loop has attained lock.
"Out of lock’ is indicated by high impedance state.

The SP5026 contains 4 general purpose open collector
outputs, ports P1-P4, which are capable of sinking up to
i0mA. These outputs are set by the remaining four bits
within the data word.

PIN COMPATIBILITY

The SP5026 may be used in SP5510 applications
which require 3-wire bus as opposed to 12C bus data
format. In SP5510 applications where the reference crystal
is grounded to pin 3, a small modification is required to
ground the crystal as shown in Fig. 4.

Appropriate connections to the mode select input (pin
3) must also be made.

With pin 3 "HIGH’ the SP5026 is function compatible
with the Toshiba TD6380, and with pin 3 LOW’ it is
compatible with the TD6382.

cooe LML

CHIP —— -

ENABLE
DATA. /T T 1170 10— ——====
(PIN3 Izn |21s lgis I 214 I 213 |212 l I 22 I 21 I 20 l
HIGH) ——tonbeon ool o e e e =
P1 P2 P3 P4 MSB LSB
A\ ~ J
FREQUENCY DATA (LSB =62.5kHz)
DATA - -
(PIN3 |2|s |217 I 216 I 215 I 214 |2|3 | I 22 l21 lzn I
LOW) -——————
Pt P2 P3 P4 MSB LSB
- ~ J
FREQUENCY DATA (LSB =31.25kHz2)
CLOCK
r~ — o —-—
r \
CHIP T
ENABLE { 7 i
t, = Enable set up time
t, = Data set up time
t; = Data hold time
ty = Clock -to-enable time
DATA ts = Enable hold time
e <—t,
t t t t
4, | 2 3 5 >

Fig.3 Data format and timing
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+30V
—4— +5V +12v
47n 22k
180n
1 10k a7k
VARICAP
22k 2N3904 10n INPUT
aAMHz
CRYSTAL T ’;7_7
/77;| DHI 2 ” 1 OSCILLATOR
n
18p /ﬁ;/—‘{; 3 | n OuTPUT
;ST
I SP 1
pad® s026 'K
—m-[ 6 13[] pu. SATELLITE
CONTROL —Pz[ 7 12[] TUNER
MICRO T[ 8 1
—{] 9 10 }——l
BAND
INPUTS
Fig.4 Typical application (Fgrep =31.25kHz)
300 7% 4 ~
- . H .
.. . ' .
Iz
Vin 375
(mV RMS OPERATING
INTO 50Q) WINDOW
25 | //
/ Z
125 —
—_— /
500 1000 1500
FREQUENCY (MHz)
Fig.5 Typical input sensitivity
""""""""""""""""""""""""""" 3 [ooTTTTT T
\" ! : '
REF ) i Vee |
1 I ]
] ] ]
1 1 ]
: | !
CHARGE
3k 3k | i @ © pump E
i : |/|4 i
O ] [} :
| )
RF INPUTS ! ! i
o ! ! 17 \
' ! @ 9 DRIVE |
! ! OUTPUT !
: : :
RF input ! ! Loop amplifier '

Fig.6a SP5026 input/output interface circuits 1-83
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CLOCK

Clock input

Enable and data inputs

PORT
Q
177
gy R |

CRYSTAL

Output ports P1-P4

Reference oscillator

Fig.6b SP5026 input/output interface circuits (continued)

FREQUENCY MARKER STEP = 250MHz

)
Fig. 7 Typical input impedance

2=500

S
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[SEMICONDUCTORS |

SP5029

1.0 GHz 3-WIRE BUS CONTROLLED SYNTHESISER

The SP5029 is a programming variant of the SP5510,
allowing the design of one tuner with either 12C bus or 3-
wire bus format depending on which device is inserted. The
SP5029, when used with a TV varicap tuner, forms a
complete phase locked loop tuning system. The circuit
consists of a divide-by-8 prescaler with its own preamplifier
and a 14-bit programmable divider controlled by a serially -
loaded data register. Four open-collector outputs, each
independently programmable, are included. The
comparison frequency is 7.8125kHz and is derived from a
4MHz crystal controlled on-chip oscillator. 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

B Complete 1.0GHz Single Chip System
M 62.5kHz Frequency Step Size

H Low Power Consumption (5V 40mA)
I Programming Compatible with Toshiba TD6380 t
B Pin Compatible with SP5510 1

M Low Radiation

M Phase Lock Detector

B Varactor Drive Amp Disable

M Charge Pump Disable

M Single Port 18 Bit Serial Data Entry
H Four Controllable Outputs

1 See notes on pin compatibility, page 4.

APPLICATIONS

M Satellite TV When Combined With SP4902 2.5 GHz
Prescaler

[l Cable Tuning Systems

B VCRs

2478-1.0
cHarce PuMp [[1 ~ 13]] oRIvE ouTPUT
CRYSTAL Q1 []2 17{] ov
CRYSTAL @2 []3 16[] RF INPUT
DATA[]a 15[] RF INPUT
CLOCK []5 1a]] +5v
PORT Pa [|6 13]] NC
PORT P3 [ 7 12[] NC
PORT P2 (|8 11f] Lock
PORTP1 (]9 10[] ENABLE
DP18
CHARGE PUMP 1 16 =T DRIVE OUTPUT
CRYSTAL @1 CIH 13 ov
CRYSTAL Q2 I I3 RF INPUT
DATA I -1 RF INPUT
cLock £ 1 +5v
PORT P4 1 T3 Lock
PORT P3 I T ENABLE
PORT P2 I 9 [T PORT P1
MP16
Fig.1 Pin connections - top view
ORDERING INFORMATION
SP5029 DP
SP5029S MP
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SP5029

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb=-10°C to +80°C, Vgg= +4.5V to +5.5V Frequency Standard =4MHz  (All pin connections refer to DP package)

Value
Characteristic Symbol Pin - Units Conditions
Min Typ Max
Supply current lcc 14 40 55 mA Veo =5V
Prescaler Input Voltage 15,16 125 ) 300 mVgeums | SOMHz to 1GHz sinewave
Prescaier input impedance 15, 16 50 Q
Input Capacitance 2 pF
High Level Input Voltage 4,510 3 Vee \
Low Level Input Voltage 4510 0 0.7 \
: High Level Input Current 45,10 1 LA ViN=5.5V Vge=5.5V
Low Level Input Current 5 5 uA ViN=0V Vge=5.5V
Low Level Input Current 4,10 -250 pA ViN=0V Vge=56.5V
Clock Input Hysteresis 5 0.4 Vv
Clock Rate 5 0.5 MHz
Data Setup Time to 4 300 ns See Fig. 3
Data Hold Time 13 4 600 ns See Fig. 3
Enable Setup Time t 10 300 ns See Fig. 3
Enable Hold Time tg 10 600 ns See Fig. 3
Clock-to-Enable Time ta 10 300 ns See Fig. 3
Charge Pump Output Current 1 +150 uA V pin 1=2.0V
ghirge Pump Output Leakage 1 +5 nA V pin 1=2.0V
uiienc
Drift Due to Leakage 5 mV/s | At Collector of External
Varicap Drive Transistor

Charge Pump Drive Output 18 1 mA V pin 18=0.7V
Current
Charge Pump Amplifier Gain 6400 Pin 18 Current 100pA
Oscillator Temperature 2 ppm/°C
Stability *
Oscillator Stability with Supply 2 ppm/V
Voltage *
Recommended Crystal Series 10 200 Q
Resistance *
Crystal Oscillator Drive Level * 2 40 mV p-p
Crystal Oscillator Source 2 -400 Q Nominal Spread +15%
Impedance *

*Not tested in production
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ELECTRICAL CHARACTERISTICS (continued)
Test conditions (unless otherwise stated)

Tamb=-10°C to +80°C, V= +4.5V to + 5.5V, Frequency Standard = 4MHz

SP5029

(All pin connections refer to DP package)

Value . "
Characteristic Symbol Pin - Units Conditions
Min Typ Max
Ports and Lock output
Sink Current 6-9,11 10 mA Vour=0.7V
Port Leakage Current 6-9 10 uh Vour=13.2V
Varactor Drive Amp Disable 10 -350 LA Viy <0V
Charge Pump Disable . 4 -350 uA ViN <0V
___________________________________________________________________ .
! 1
$ 1
> F _é
14 BIT Fpp PHASE ComP . Q1
RFIN | PRE PRESCALER PROGRAMMABLE comp |-« 512 | ::f:_ . CRYSTAL
. AMP 8 DIVIDER [ ‘e Q2
i e ! CHARGE
! ————0
! TT v ; PUMP
cLocK 0— DATA 14 BIT LATCH ,
\ > DIVIDER RATIO ¥ 1 DRIVE/
H DATA CHARGE VARICAP
DATA ?“—* INPUT PUMP : ouT
\ INTERFACE cLOCK :
1
ENABLE C - !
| t
I 1
CONTROL OUTPUT 1
\ BUFFER !
! 1
1 — ock !
| —] oetect ——0 V¢
1
| i
1 i
= i
] ]
b e S oS _____177 N
P4 P3 P2 P1 LOCK
PORTS

Fig.2. Block diagram of SP5029

FUNCTIONAL DESCRIPTION

The SP5029 contains all the elements necessary (with
the exception of reference crystal, loop filter and external
high voltage transistor) to control a voltage controlled local
oscillator, so forming a PLL frequency synthesised source.

The system is controlled by a microprocessor via a
standard data, clock and enable three-wire data bus. The
data load normally consists of a single word, which contains
the frequency and port information, and is only transferred
to the internal data shift register during an enable high
period. The clock input is disabled during enable low
periods. New data words are only accepted by the internal
data buffers from the shift register on a negative transition
of the enable, so giving improved fine tune facility for digital
AFC etc.

The data sequence and timing follows the format as
shown in Fig. 3.

The frequency is set by loading the programmable
divider with the required 14 bit divisor word. The output of
this divider, Fpp, is fed to the phase comparator where it is
compared in phase and frequency domain to the internally
generated comparison frequency, Foomp.

The Fgomp is obtained by dividing the output of an on-
chip crystal controlled oscillator. The crystal frequency used
is generally 4MHz, which gives an Fgoye Of 7.8125kHz
and, when multiplied back up to the synthesised LO, gives a
minimum step size of 62.5kHz.

The programmable divider is preceded by an input RF
preamplifier and high speed, low radiation prescaler. The
preamplifier is arranged to be self oscillating so giving
excellent input sensitivity.

The SP5029 contains an improved lock detect circuit
which generates a flag when the loop has attained lock. In
lock’ is indicated by high impedance state.

The SP5029 contains 4 general purpose open collector
outputs, ports P1-P4, which are capable of sinking at least
10mA. These outputs are set by the remaining four bits
within the data word.
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SP5029

PIN COMPATIBILITY

The SP5029 may be used in SP5510 applications which
require 3-wire bus as opposed to 12C bus data format. It is
programming and step size compatible with the Toshiba
TD6380.

e T o I et T o S e O e I |

mMOohMhhMhhMm e

cock 11U UL e U
CHIP —_—————
ENABLE |____
DATA |217 [215lgtslgulzulgul———_—_ |22 |21 I2o I
PI P2 P3 P4 MSB LSB
. _J
Y
FREQUENCY DATA
(LSB = 62.5kHz)
cLOCK

-t —-— -
CHIP _%,l_ [

ENABLE 7 \
4
t, = Enable set up time
t, = Data set up time
t; = Data hold time
DATA ty = Clock -to-enable time
t; = Enable hold time

Fig.3. Data format and timing
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SP5029

—9— +5V
+30V
+12V
47n 22k
180n
1 10k 1K
— e — YT
22k 2N2904 == 10n INPUT
4MHZ
CRYSTAL 18p L—[ 1 ~ 18 ’7-717_7
‘—ﬂ]—__[" 2 v OSCILLATOR
13 16} OUTPUT
1] 4 15 J—“—<
3 14 N
par ’spso2g |
Y & 1l 77777 TUNER
CONTROL —p2[ 7 12[]
MICRO —m[ 8 1
— e 10 }~|
BAND
- INPUTS
Fig.4. Typical application (Fgrgp =62.5kHz)
300
| Z
/////////////////
375 — OPERATING
Vin ( mV RMS WINDOW
INTO 50 Q) 7
25 —
125
¥ !_‘/
500 1000 1500
FREQUENCY (MHz2)

Fig.5. Typical input sensitivity
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e
k

CHARGE
PUMP
DRIVE
OUTPUT

-0

170

1]

(o]
RF INPUTS
O

Loop amplifier

RF input

Clock input

Enable and data inputs

PORT

CRYSTAL Q1
CRYSTAL Q2

) Outp—u; port; P1-P:1 T B

Reference oscillator

Fig.6 SP5029 Input/output interface circuits
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3066-1.0

SP5050/1

1.8/2GHz SINGLE CHIP FREQUENCY SYNTHESISER

The SP5050/1, used with a voitage controlied oscillator,
forms a complete phase locked loop system. The circuit oara weur (1 U . 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 i 1of] +5v
and give 4 switch output combinations on 3 lines. The PRESCALER mpurg
frequency/phase comparator is fed with a 3.90625kHz 4 15[] amHz cRYSTAL
reference, derived from the 4 MHz crystal controlled on-chip ovl]s SP5050/1 1 occuiaton capacrron
oscillator. The comparator has a charge pump output with an
output amplifier stage around which feedback may be {e 13[] 625kH2
qpplieq..Only one external transistor is required for varicap CONTROL OUTPUTS { []7 12[] DISABLE/M QUTPUT
line driving.
[e 11[] CHARGE PUMP
FEATURES o Jo 10[] DRIVE ouTPUT
B Complete Single Chip System for Microprocessor DP18
Control Fig.1 Pin connections - top view
B Operating Supply 5V, 90mA/70mA
B Prescaler and Preamplifier Included Control setect Control outout
. ) : ontrol selec ontrol outputs
B Single Port 16-Bit Serial Data Entry data Pin P
B Frequencies up to 2048MHz in 125kHz Steps
(with 40MHz Ref) 215 214 6 7 8
B High Comparator Frequency Simplifies Charge
Pump Filter 0 0 H H H
; 0 1 H L H
M 3 Selectable Control Outputs Are Available ) o i y N
B Charge Pump Amplifier with Feedback and Disable ) 1 H H L
B Crystal Controlled Output Clock at 62.5kHz
Table 1 Control select decoding
+5V16
DATA CL(J(:I(1|8 -:
17 h
CHIP SELECT |
i [ ~ |
|
| 6
! DATA FREQUENCY NUMBER FREQUENCY CONTROL 7° conTROL
DATA | INPUT REGISTER m BAND 5 gg{gpg';!- *_B? OUTPUTS
|
2 |
Y o * 2 DisaBLE/:M
| » i OUTPUT
3
o PRE- —| MuLTI-MODULUS |
T { a [> B SCALER |—] DIVIDER Bt p |
o] - +32 +M r’ i 11 cHARGE
| \// —*—w—‘—? PUMP
|
ov o— PHASE [ cHaraE 1:!’ DRIVE
| C(:MP PUMP ‘> { outeur
| L_‘ B
|
1'5 J |
+5V O— +64 +16 3.90625kHz
i REFERENCE '
|
I l l l % NOT INCLUDED IN SP5051 I '
L bt b5 — — B e — 9 = — —
OSCILLATOR  4MHz 62.5kHz L
CAPACITOR  CRYSTAL

Fig.2 SP5050/1 block diagram
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SP5050/1

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp = +25°C, Vcc = 5V, Frequency standard = 4MHz

Characteristic Symbol Pin in \;a;:e Max. Units Conditions
Operating voltage Vce 2,16 45 5.5 \
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 34 50 Q See Fig.6
High level input voltage 112,17,18 35 Vce )
Low level input voltage 1,12,17,18 0 1.5 \
High level input current 11217 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 0.6 Y
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 LA V Pin 11 = 2.0V
Charge pump output leakage 1 +1 LA V Pin 11 = 2.0V
Drift due to leakage 5 mV/s |At collector of external
varicap drive transistor
Oscillator temperature 14,15 0.12 ppm/° C [Over 0°C to 65°C
stability temperature range.
IC variation only.
Oscillator stability with 14,15 0.25 ppm/V [Vcec = 4.5V to 5.5V
supply voltage
Charge pump drive output lout 10 1 mA |V Pin10 =07V
current
Control output leakage current 6,7,8 5 uA |V Pins 6,7 and 8 = 13.5V
Control output current 6,78 1 1.3 mA [Vour =12V
Clock output leakage current 13 5 uA |V Pin 13 =55V
Clock output saturation 13 0.5 Vv | 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 not as
sensitive as the SP5050 in the lower frequency region.

The divide-by-32 prescaler output drives the multi-
moduius divider, which, when the loop is iocked, produces
an output, frequency and phase locked to the 3.90625kHz
reference

Synthesis of the complete range of frequencies from 64
MHz to 2048MHz is provided by varying the division ratio
of the multi-modulus divider according to data applied
from an external control system. The data,appliedas a 16-
bit serial word,is loaded using the data clock and select
lines from the control system into a storage register with
fourteen bits controlling the multi-modulus divider,while
the remaining bits determine the control outputs on Pins
6.7 and 8.

Data from the serial input. Pin 1 is clocked into the storage
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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, it is therefore
essential to connect all four supply pins for the device to
operate.



SP5050/1

WITH 4.0MHz
CRYSTAL

21 20

MINIMUM FREQUENCY = 64MHz INPUT CODE = 00001000000000
21 20
MAXIMUM FREQUENCY = 2047.8750MHz INPUT CODE = 1111111111111

FREQUENCY (MHz)

Fig.4 SP5050 typical input sensitivity

FREQUENCY (MHz)

DATA
CLOCK
CHIP
SELECT
PE—— I —
DATA 215 21 213 212 22 21 20
wsB -0 )
N ,
~
CONTROL OUTPUT FREQUENCY DATA
SELECT DATA (LSB = 125kHz)
(SEE TABLE 1)
te
DATA 30v
cLock
HYSTERESIS
m—————— - ———————n
! r \
/
sgL'g?:r +2~5V 25v 25v —,'-zsv
\
! \
Ll | | |
CSD CSD
CSD CSD
(POS) (r!c)_’{
(POS) _J'J— (NEG) _g]
[y bo-  aax vkl - max
1ST DATA BIT
25v 25v
DATA
215 20
1seTue IKML_—
Fig.3 Data format and timing
g g
120 g 120
o le) SPECIFICATION LIMIT
e
z z
80 @ 80
g g
(-4 @
2 SPECIFICATION LIMIT z \
< < 40
z “ z N
> — >
0 L]
400 800 1200 1600 2000 400 800 1200 1600 2000

Fig.5 SP5051 typical input sensitivity
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e — SP5050
- =m ws a» = SP5051
i
NOTE

From 0.1GHz to point A the
characterstics for both
devices are identical

Fig.6 Typical input impedance frequencies in MHz. Normalised to 50Q

DATA AND CHIP SELECT RF INPUTS
INPUTS

CONTROL
OUTPUTS
117 678

AMHz OSCILLATOR 62.5kHz
CRYSTAL CAPACITOR CLOCK OUTPUT
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Fig.7 SP5050/1 input/output interface circuits




SP5050/1

. —< -5V
+12v - A
T 0.1 I DATA 1
ov [
T 1shlDATA CLOCK CONTROL
10k 10k 10k { H | e Ena MICRO-
2 1l BLE PROCESSOR
losc ouTpuT| p
YoLTAGE Ls L L
CONTROLLED 4 15 [—¢-
OSCILLATOR aa0p :E‘E [ = amH:
> s SPS0ST 14 [ CRYSTAL
D N 1h 65p
46 TRIMMER
TUNING </ /D ,_
VOLTAGE % y7 12
INPUT ds B TR
9 10
o o
CONTROL OUTPUTS
47n 33k
VARICAP DRIVE T
10k
2N3904
"
$ov
—¢ 30V

Fig.8 Application for controlling a 2GHz oscillator

ABSOLUTE MAXIMUM RATINGS

Ambient operating temperature -10°C to +65°C
Storage temperature -55°C to +125°C
Supply voltage Pin 2 and 16 v
Band select output voltage Pins 6,7,8 14V
Prescaler input voltage 2.5V p-p
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GEC PLESSEY

[SEMICONDUCTORS]

PRELIMINARY INFORMATION

Single Port 18/19 Bit Serial Data Entry
Four Controllable Outputs
Full ESD Protection 1

Fig.1 Pin connections - top view

3048-1.3
2.5 GHz 3-WIRE BUS CONTROLLED SYNTHESIZER
The SP5054 is a single chip frequency synthesizer
designed for satellite TV tuning systems. It is a ‘s
programming variant of the SP5055  allowing the design of CHARGE PUMP L1 18]] DRIVE OUTPUT
one tuner with either 12C bus or 3-wire bus format cRYsTAL[]2 17[] Vee
depending on which device is inserted. The SP5054, when MODE SELECT[] 3 16[] RF INPUT
used with a satellite TV varicap tuner, forms a complete oata(la 15[] RF INPUT
phase locked loop tuning system. The circuit consists of a CLOCK% 5 SP 14 v
divide-by-16 prescaler with its own preamplifier and a 14/15 5054 cc
bit programmable divider controlled by a serially - loaded PoRT Pa[]6 13] NC
data register. Four independently programmable open- PORT P3[]7 12[] NC
collector outputs are included. The device has four modes pORT P2[]8 11[] Lock
of operation, selected by the 'mode select input.’ These porT P1[]9 1ol eEnaBLE
modes are summarised in Table 1.
The comparison frequencies are obtained from a 4MHz
crystal controlled on-chip oscillator. The comparator has a DP18
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
B Complete 2.5GHz Single Chip System
B 62.5kHz, 100kHz and 125kHz Step Size CHAR%E\::T"E 118 ::g 5“"’5 ouTPUT
B Low Power Consumption (5V 65mA) MODE SELECT 1 1 RF INPUT
; i ; ; DATACIT| SP [ RFINPUT
| ?g)ggg;nmnggTD%gglzp?nble with Toshiba TD6380, cLook = |s0545 F Vo
an PORT P4 I LOCK
B Pin Compatible with SP5055 * PORTPICI|  |°TJ ENABLE
B Low Radiation
B Phase Lock Detector MP16
B Varactor Drive Amp Disable
B Charge Pump Disable
|
|
||

* See notes on pin compatibility, page 1-100.
1 Normal ESD handling procedures should be observed.

ORDERING INFORMATION
SP5054 DP - (18 lead Plastic Package)
SP5054S MP - (16 lead Miniature Plastic Package)

APPLICATIONS

B Satellite TV
B High IF Cable Tuning Systems
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ELECTRICAL CHARACTERISTICS

SP5054

Tamb=-20°C to+80°C, Vg = +4.5V to +5.5V Frequency Standard =4MHz. All pin connections refer to SP5054 (DP
package). These characteristics are guaranteed by either production test or design. They apply within the specified
ambient temperature and supply voltage unless otherwise stated

Characteristic Symbol Pin Value Units Conditions
Min Typ Max
Supply current lcc 14 65 80 mA Voo =5V
Prescaler input voltage 15,16 50 400 mVpus | 500MHz to 1.8GHz sinewave
Prescaler input voltage 15,16 100 400 mVgus | 2.5GHz, see Fig. 6
Prescaler input impedance 15,16 50 Q
Input capacitance 2 pF
High level input voltage 45,10 3 Vee \
Low level input voltage 45,10 0 0.7 \
High level input current 45,10 1 uA ViN=5.5V, Vgo=5.5V
Low level input current 5 5 BA Vin=0V, V=55V
Low level input current 4,10 -250 uA ViN=0V, Vec=5.5V
High level input current 3 700 uA ViN=5.5V, V=55V
Low level input current 3 -700 pA ViN=0V, Vec=5.5V
Clock input hysteresis ) 0.4 "
Clock rate 5 0.5 MHz
Data setup time to 4 300 ns See Fig. 4
Data hold time t3 A 600 ns See Fig. 4
Enable setup time ty 110 300 ns See Fig. 4
Enable hold time ts 19 600 ns See Fig. 4
Clock-to-enable time ta 10 300 ns See Fig. 4
Charge pump output current 1 +150 LA V pin 1 =2.0V
gl?r?;%‘f pump output leakage 1 +5 nA | Vpini=20V
Drift due to leakage 5 mV/s | At collector of external
varicap drive transistor
Charge pump drive output 18 1 mA V pin 18=0.7V
current
Charge pump amplifier gain 6400 Pin 18 current= 100xA
Oscillator temperature stability ) 2 ppm/°C
Oscillator Stability with Supply ppm/N
Voltage
Regommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 2 40 mV p-p
Crystal oscillator source 2 -400 Q Nominal spread *15%
impedance
Ports and lock output
Sink Current 6 -9,11 10 mA Vour=0.7V
Port leakage current 6-9 10 uA Vour=13.2V
Varactor drive amp disable 10 -350 LA ViN <OV
Charge pump disable -350 uA Vin <0V
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ABSOLUTE MAXIMUM RATINGS
(All voltages are referred to Vgg =0V)

Parameter (Ei:) (;i:) — i ValueMax Units Conditions
Supply voltage 14 12 -0.3 7 Vv
Prescaler inputs 15,16 13, 14 25 Vp-p
Output ports 6-9 6-9 -0.3 14 \" Port in off state
-0.3 6 \" Port in on state
Prescaler DC offset 15, 16 13, 14 -0.3 Ve +0.3 \
Loop amplifier DC offset 1,18 1,16 -0.3 Ve +0.3 \"
Crystal oscillator DC offset 2 2 -0.3 Vec+0.3 Vv
Data bus inputs 4,510 | 4,5,10 -0.7 Ve +0.3 \) With V¢ applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/W
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 1 °C/W
MP16 thermal resistance, chip-to-case 41 °C/W
Power consumption at 5.5V 440 mw All ports off

$11:Z0=50Q

FREQUENCY MARKER STEP =500MHz
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e sttt 1
]
—~—V,
RFIN ] 5 BIT PHASE | F REFERENCE P
14/1 F MP |
! PRE PRESCALER PROGRAVIMABLE |—>—¢ comp Jex DIVIDER o |ocRY
H AMP “16 DIVIDER [ +512/640/1024 AMHz STAY
o— - !
7 5D — | =
] ]
...... s R . ACHARGE
CLOCK ¢— DATA 1415 BIT LATCH ¥ PUMP
! DIVIDER 1RATIO H
DATA O— DATA i
| INPUT CLOCK :
ENABLEO——| INTERFACE CHARGE | DRIVE/
! PUMP > OVARICAP]
MODE : \out
SELECT H MODE CONTIROL LOCK :
: SELECT OUTPH:JT DETECT . :
' | BUFFIZR !
: > i CP DIS :
1 VA DIS )
] > ]
1 ]
]
: ! P
b e e e 0 =0=Clm O mmmmm e e e e e e o 1
P4 P3 P2 P1 Lock
PORT:$
Fig.3. Blcxck diagram of SP5054
Progirammable " * Maximum
Mode ’Mode Select’ input voltage divider bit d?\z:jeéf:‘act?o ste':)ri‘i‘zuee?l?dz) operating
length frequency (GHz)
3 0.925 Vi - Voo 14 512 125 2.0479
2 0.675 Vg - 0.825 Vo 15 512 ‘ 125 25
1 Open Circuit 15 1024 62.5 2.0479
0 0-0.325 Voo 15 640 100 25

Table1 SP50:54 modes of operation

FUNCTIONAL DESCRIPTION

The SP5054 contains all the elements necessary, vvith
the exception of reference crystal, loop filter and external
high voltage transistor, to control a voltage controlled local
oscillator, so forming a PLL frequency synthesized source:.

The system is controlled by a microprocessor via a
standard data, clock, enable, three-wire data bus. The diita
load normally consists of a single word, which contains the
frequency and port information, and is only transferred to
the internal data shift register during an enable high periad.
The clock input is disabled during enable low periods. Nexw
data words are only accepted by the internal data buffers
from the shift register on a negative transition of the enable,
so giving improved fine tune facility for digital AFC etc.

The data sequence and timing follows the format s
shown in Fig. 4.

The frequency is set by loading the programmable
divider with the required 14/15 bit divisor word. The output
of this divider, Fpp, is fed to the phase comparator where it
is compared in phase and frequency domain to the
internally generated comparison frequency, Fcomp-

*Using a 4MHz crystal

Fcomp is obtained by dividing the output of an on-chip
crystal controlled oscillator. The crystal frequency used is
generally 4MHz, which gives an Fgomp oOf
3.90625/6.25/7.8125kHz and, when multiplied back up to the
synthesized LO, gives a minimum step size of
62.5/100/125kHz, respectively.

The programmable divider is preceded by an input RF
preamplifier and high speed, low radiation prescaler. The
preamplifier is arranged to be self oscillating so giving
excellent input sensitivity.

The SP5054 contains an improved lock detect circuit
which generates a flag when the loop has attained lock. 'In
lock’ is indicated by high impedance state.

The SP5054 contains 4 general purpose open collector
outputs, ports P1-P4, which are capable of sinking at least
10mA. These outputs are set by the remaining four bits
within the normal data word.
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PIN COMPATIBILITY

The SP5054 may be used in SP5055 applications which
require 3-wire bus as opposed to 12C bus data format. In
SP5055 applications where the reference crystal is
grounded to pin 3, a small modification is required to
ground the crystal as shown in Fig. 5.

Appropriate connections must also be made to the
mode select input (see Table 1). In mode 3, the SP5054 is
programming compatible with the Toshiba TD6380, modes
0 and 2 are compatible with TD6381; mode 1 is compatible
with T1D6382.

ecoo | LU o TLILILTLL
cw.e - —-==== - l

ENABLE
DATA Ign |21s I 215 I 214 l2|3 |212 I l 22 I 21 | 20 I
(MODE 3) _————— -
P1 P2 P3 P4 MSB LSB
A\ J
~—
FREQUENCY DATA (LSB=125kHz)
DATA _———=
(MODES Izw |217 Izw Izrs |2w Izn I |2z Izv I 20 ]
0,1,2) —— - -
P1 P2 P3 P4 MSB LSB LSB=
\ v - 125kHz - MODE 2
FREQUENCY DATA G O
CLOCK
CHIP
ENABLE
t, = Enable set up time
t, = Data set up time
t; = Data hold time
ty = Clock -to-enable time
DATA t; = Enable hold time
> [ t,
t t t t
A | 2 3 ‘ 5

Fig.4 Data format and timing
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—4— +5V
+30V
+12v
47n 22k
+5V 180n
1 10k 47k
VARICAP
22k 2N3904 1on INPUT
aMHZ ;;
CRYSTAL 1 ~7 18
/77‘7_7| [IH 2 v 1 OSCILLATOR
n
18 16— -
P 43 & F1n OUTPUT
a4 15 F——-—{}——i
I SP
pa® 5054 " F
o—21s 13[] SATELLITE
P3 17777
CONTROL o—]~ 12[] TUNER
MICRO 0—%[ 8 1 f—
o—]Js 10 ]—I
Fig.5. Typical application (Fgrep = 125kHz)
400 I
v A
. K . . .
. . ! .
. : ! .
/////////////////
150 OPERATING
VIN ( mV RMS WINDOW
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100
1
1
1
|
50 ——
! vV
1
1

3000

1000

2000 2500
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Fig.6. Typical input sensitivity
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CHARGE
PUMP
DRIVE
ouTPUT

—o0

170

500

VREF

500

RF INPUTS

Loop amplifier

RF input

Clock input

Enable and data inputs

MODE
SELECT

PORT

CRYSTAL

e e e —————

Output ports P1-P4 Mode select input

Reference oscillator

 Fig.7 SP5054 Inputioutput interface circuits
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[SEMICONDUCTORS ]

PRELIMINARY INFORMATION

2361-1.0

SP5055

2.5 GHz BI-DIRECTIONAL I1°C BUS CONTROLLED SYNTHESISER

The SP5055 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format. The device contains 4
addressable current limited outputs and 4 addressable Bi-
Directional open collector ports one of which is a 3 Bit
ADC. The information on these ports can be read via the
12C BUS. The device has one fixed 12C BUS address and
3 programmable addresses, programmed by applying a
specific input voltage to one of the current limited outputs.
This enables 2 or more synthesisers to be used in a
system.

The device is available in two variants: the SP5055 in 18-
lead plastic DIL (DP18) and the SP5055S in 16-lead
miniature plastic DIL (MP16). See Features below for
functional differences between the devices.

FEATURES

B Complete 2.5GHz Single Chip System

M Programmable via 12C BUS

B Low power consumption (5V 65mA)

M Low Radiation

B Phase Lock Detector

M Varactor Drive Amp Disable

B 8 Controllable Outputs, 4 Bi-Directional (SP5055)

H 6 Controllable Outputs, 4 Bi-Directional (SP5055S)

B 5 Level ADC

B Variable 12C BUS Address For Multi Tuner
Applications

B Full ESD Protection *

* Normal ESD handling procedures should be observed.

APPLICATIONS

B satelite TV
B High IF Cable Tuning Systems

18] DRIVE OUTPUT
17{] Vee

CHARGE PUMP []1
CRYSTAL Q1 []2

CRYSTAL Q2 []3 6[] RF INPUT

SDA [Ja 15[] RF INPUT

sctfls SP 1af] vec

6

7

8

9

-

tvororTP7 {5 9955 13 Po ouTPUT PORT
* /O PORT PG [] 12[] P1 OUTPUT PORT
t 10 PORT PS5 [] 11[] P2 oUTPUT PORT

1 1/0 PORT P4 [| 10f] P3 OUTPUT PORT/ADD
SELECTION PORT

DP18

1 =Logic level 1/10
*=3-bit ADC input

CHARGE PUMP CIJ{1 16 DRIVE OUTPUT
CRYSTAL Q1 T Vee
CRYSTAL Q2 15 RF INPUT
sbA CIJ| SP [T RFINPUT
scL CIH|50558 I3 Ve
t /0 PORT P7 I [T PO OUTPUT PORT
* 1/0 PORT Ps 1] I3 PORT P3/ADD SELECT
+ /O PORTP5 CI|8 9 [T 1/O PORT P4 {
MP16
Fig.1 Pin connections - top view

ORDERING INFORMATION
SP5055 DP - (18 lead Plastic package)
SP5055S MP - (16 lead Miniature Plastic package)
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamp=-10°C to 80°C, V= +4.75V TO 5.25V
All pin connections refer to DP package.
These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage unless otherwise stated.

. . Value . -
Characteristic Pin Units Conditions
Min Typ Max
Supply current 14 65 80 mA Vee =5V
Prescaler Input Voltage 15,16 50 300 mVgus | 500MHz to 1.8GHz
Prescaler Input Voltage 15,16 100 300 mVeus | 2.5GHz, see Fig. 5
Prescaler Input Impedance 15,16 50 Q
Input Capacitance 2 pF
SDA,SCL Input High Voltage 45 3 55 \"
Input Low Voltage 45 0 1.5 \Y
Input High Current 45 10 uA Input Voltage = Vg
Input Low Current 45 -10 kA Input Voltage =0V
Leakage Current 45 10 kA When Vg =0V
SDA  Output Voltage 4 0.4 \" lsink =3mMA
Charge Pump Current Low 1 +50 pA Byte 4 Bit 2=0, Pin 1=2V
Charge Pump Current High 1 +170 pA Byte 4 Bit2=1, Pin 1=2V
Charge Pump Output Leakage
Current 1 +5 nA Byte 4 Bit4=1, Pin 1=2V
Charge Pump Drive Output
Current 18 500 LA Vpin 18=0.7V
Charge Pump Amplifier Gain 6400
Recommended Crystal Series 10 200 Q
Resistance
Crystal Oscillator Drive Level 40 mVp-p
Crystal Oscillator Source 2 -400 Q Nominal Spread + 15%
Impedance
Output Ports
P0-P3 Sink Current” 13-10 0.7 1 15 mA | Vour=12V
P0-P3 Leakage Current” 13-10 10 wA | Vpoyr=13.2v
P4-P7 Sink Current 9-6 10 mA Vour=0.7V
P4-P7 Leakage Current 9-6 10 uh Vour=13.2V
Input Ports
P3 Input Current High 10 +10 uA Vpinio = 13.2V
P3 Input Current Low 10 -10 LA Vpinto =0V
P4,P5,P7 Input Voltage Low 98,6 0.8
P4,P5,P7 Input Voltage High 98,6 27
P6 Input Current High 7 +10 pA See Table 3 for ADC Levels
P6 Input Current Low 7 -10 uA

* Ports P1-P2 not present on the SP5055S.
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____________________________________________________________________ .
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Fig.2 Block diagram of SP5055.

FUNCTIONAL DESCRIPTION

The SP5055 is programmed from an 12C BUS. Data and
Clock are fed in on the SDA and SCL lines respectively as
defined by the 12C BUS format. The synthesiser can either
accept new data (write mode) or send data (read mode).
The Tables in Fig. 3 illustrate the format of the data. The
device can be programmed to respond to several
addresses, which enables the use of more than one
synthesiser in an 12C BUS system. Table 4 shows how the
address is selected by applying a voltage to P3. The last bit
of the address byte (R/W) sets the device into read mode if
it is high and write mode if it is low. When the SP5055
receives a correct address byte it pulls the SDA line low
during the acknowledge period and during following
acknowledge periods after further data bytes are
programmed. When the SP5055 is programmed into the
read mode the controlling device accepting the data must
pull down the SDA line during the following acknowledge
period to read another status byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode bytes 2 +3 select
the synthesised frequency while bytes 4+5 select the
output port states and charge pump information.

Once the correct address is received and acknowledged,
the first bit of the next Byte determines whether that Byte is
interpreted as byte 2 or 4, a logic 0 for frequency
information and a logic 1 for charge pump and output port
information. Additional data bytes can be entered without
the need to re-address the device until an 12C stop condition
is recognised. This allows a smooth frequency sweep for
fine tuning or AFC purposes.

If the transmission of data is stopped mid-byte (e.g. by
another device on the bus) then the previously programmed
byte is maintained.

Frequency data from bytes 2 and 3 is stored in a 15-bit
shift register and is used to control the division ratio of the
15-bit programmable divider which is preceded by a divide-
by-16 prescaler and amplifier to give excellent sensitivity at
the local oscillator input, see Fig. 5. The input impedance is
shown in Fig 7.

(Ports P1-P2 not available on SP5055S)

The programmed frequency can be calculated by
multiplying the programmed division ratio by 16 times the
comparison frequency Feomp-

When frequency data is entered, the phase comparator;
via the charge pump and varicap drive amplifier, adjusts the
local oscillator control voltage until the output of the
programmable divider is frequency and phase locked to the
comparison frequency.

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or provided
by an on-board 4MHz crystal controlled oscillator.

Note - the comparison frequency is 7.8125KHz when a
4MHz reference is used.

Bit 2 of byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
for+170pA and a logic O for £ 50uA allowing compensation
for the variable tuning slope of the tuner and also to enable
fast channel changes over the full band. Bit 4 of byte 4 (T0)
disables the charge pump if set to a logic 1. Bit 8 of byte 4
(OS) switches the charge pump drive amplifier’s output off
when it is set to a logic 1. Bit 3 of byte 4 (T1) selects a test
mode where the phase comparator inputs are available on
P6 and P7, a logic 1 connects Fomp to P6 and Fg;, to P7.

Byte 5 programs the output ports PO to P7; a logic 0 for
a high impedance output and a logic 1 for low impedance
(on).

READ MODE

When the device is in the read mode the status data
read from the device on the SDA line takes the form shown
in Table 2.

Bit 1 (POR) is the power-on reset indicator and is set to
a logic 1 if the power supply to the device has dropped
below 3V and the programmed information lost (e.g., when
the device is initially turned on). The POR is set to 0 when
the read sequence is terminated by a stop command. The
outputs are all set to high impedance when the device is
initially powered up. Bit 2 (FL) indicates whether the device
is phase locked, a logic 1 is present if the device is locked
and a logic 0 if the device is unlocked.
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Bits 3, 4 and 5 (12,11,10) show the status of the /0O Ports P7, The 5 level ADC can be used to feed AFC information to
P5 and P4 respectively. A logic 0 indicates a low level and the microprocessor from the IF section of the receiver, as
a logic 1 a high level. If the ports are to be used as inputs illustrated in the typical application circuit.

they should be programmed to a high impedance state
(logic 1). These inputs will then respond to data complying APPLICATION

with TTL type voltage levels. Bits 6, 7 and 8 (A2,A1,A0) A typical Application is shown in Fig. 4. All input/ output
combine to give the output of the 5 level ADC. interface circuits are shown in Fig. 6.
MSB LSB

ADDRESS 111100 ]o [waijwaol o | A | BYTEY

PDT\%?QMMABLE 0 | 21| 213f 212 2n1f 2100 29 | 28 | A | BYTE2

37\23?3 MMABLE 1 27 | 26 | 25 [ 20 | 23 [ 22 | 21 | 20 | A | BYTES

ﬁ:ﬁ“&i?‘;.‘#s’ 1 |Jep|TifT0| 1 1 |1 Jos| A | BYTEA

:;?TZORTCONTROL p7 [ Pe | ps | pa | P3| P2¥ P1* Po | A | BYTES

Table 1 Write data format (MSB is transmitted first)

ADDRESS 111 ]0]o0 |0 |[mAaljmaol 1 |A | BYTE1

STATUS BYTE POR| FL [ 12 | 1N 10 |A2 A1 | A0 |A BYTE 2

Table 2 Read data format

A : Acknowledge Bit

MAT1, MAO : Variable address bits (see Table 4)

CP : Charge Pump current select

T1 : Test mode selection

TO : Charge pump disable

OS : Varactor drive Output disable Switch

P7, P8, P5, P4, P3, P2*, P1* PO : control output states
POR : Power On Reset indicator

FL : Phase Lock detect Flag

12, 11, 10 : Digital information from Ports P7, P5 and P4, respectively
A2, A1, AO : 5 Level ADC data from P6 (see Table 3)

A2 Al A0 Voltage input to P6 MA1 | MAO |Voltage input to P3
1 0 0 0.6Vccto13.2v 0 0 0-0.2 V¢

0 1 1| 045V t00.6Vcc 0 1 ALWAYS VALID
0 1 0 | 03V t0085 v 1 0 0.3-0.7Vec
0 0 1015V t003 Ve 1 1 08Vc-132V
0 0 0 | 0t0015 Vec Table 4 Address sefection

Table 3 ADC levels

NOTE: * Don't care condition on SP5055S

1-106

Fig. 3 Data Formats



SP5055

+12vo
+5V O
IF SECTION
IF SIGNAL
AFC OUTPUT
P3
SATELLITE L[ 0 9ffl—e—Fo
TUNER P2o———n 8 [l—>—F%
pro———]12 7[——FP8 |
poo————]13 6 [l——F%
114 SP 5[} scL
1n 5055 | 12CBUS SDA CONTROL
,—_IH ' N - MICRO
OSCILLATOR . —]s 3
outeuT 1n{]7 2 1 AMHZ
01k 18 1 =" cRysTaL
I i
VARICAP V1 39n| P
INPUT 22k J 180n
+30VO: I —
2N3904
777
Fig.4 Typical SP5055 application
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Fig.5 Typical input sensitivity
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Fig.6 SP5055 input/output interface circuits
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$11:2o = 509

ABSOLUTE MAXIMUM RATINGS

Fig.7 Typical input impedance

All voltages are referred to Vgg and pin 3 at OV.

Pin Pin Value
Parameter Unit: iti
SP5055 | SP50555 | min Max s Conditions

Supply voltage 14 12 -03 7 Vv

RF input voltage 15,16 13, 14 2.5 Vp-p

Port voltage 6-13 6-11 -0.3 14 \Y Port in off state
6-9 6-9 -0.3 6 \% Port in on state
10-13 10, 11 -0.3 14 \Y Port in on state

Total port output current 6-13 6-11 50 mA

RF input DC offset 15,16 13, 14 03 [Vgc+03 v

Charge pump DC offset 1 1 -0.3 Vec+0.3 \Y

Drive DC offset 18 16 -0.3 Veo+0.3 \Y

Crystal oscillator DC offset 2 2 -0.3 Vec+0.3 \Y

SDA, SCL input voltage 4,5 4,5 -0.3 Ve +0.3 Vv With Vi applied

-0.3 55 \% V¢ not applied

Storage temperature -65 +125 °C

Junction temperature +150 °C

DP18 thermal resistance, chip-to-ambient 78 °CAW

DP18 thermal resistance, chip-to-case 24 °C/W

MP16 thermal resistance, chip-to-ambient 11 °C/W

MP16 thermal resistance, chip-to-case 41 °C/W

Power consumption at 5.5V 440 mwW All ports off
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SP5056

2.5 GHz BI-DIRECTIONAL 1°C BUS CONTROLLED SYNTHESISER

The SP5056 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format. The device contains 3
addressable current limited outputs and 4 addressable Bi-

Directional open-collector ports one of which is a 3-Bit N

ADC. The information on these ports can be read via the CHARGE PUMP []1 18] DRIVE OUTPUT

12C BUS. The device has 4 programmable 12C BUS CRYSTAL Q1 []2 17[] Vee

addre§ses, which enables 2 or more synthesisers to be CRYSTAL Q2 []3 16[] RF INPUT

used in a system. ) . _ soa[]a 15] RF INPUT

The device is available in two variants: the SP5056 in 18- Sp v

lead plastic DIL (DP18) and the SP5056S in 16-lead soLls (ose 1P Yoo

miniature plastic DIL (MP16). See Features below for 1 V0 PORT P7 [16 13[] PO OUTPUT PORT

functional differences between the devices. *1/0 PORT P6 []7 12[] P1 OUTPUT PORT
+ /0 PORT P5 [| 8 11[] P2 OUTPUT PORT
t VO PORT P4 [g 10[] P3 ADDRESS

SELECTION PORT
FEATURES

B Complete 2.5GHz Single Chip System
B Programmable via 12C BUS

B Low power consumption (5V 65mA) 1 = Logic level 110
B Low Radiation *=3-bit ADC input
B Phase Lock Detector

B Varactor Drive Amp Disable

M 7 Controllable Outputs, 4 Bi-Directional (SP5056)

DP18

H 4 Bi-Directional Controllable Outputs (SP5056S) charce pump =1 16 3 DRIVE ouTRUT
B 5 Level ADC CRYSTAL @1 I F Vee
] Variable 12C BUS Address For Multi Tuner CRYSTAL G2 == | P ==l
Applications scL 1450568 3 Vec
ion * /0 PORT P7 I 3 NC
B Full ESD Protection 1Yo porT pe O] T3 P3 ADD SELECT PORT
+ /O PORT P5 CI]|8 9 [T /O PORT P4 t
* Normal ESD handling procedures should be observed.
MP16
APPLICATIONS Fig.1  Pin connections - top view
B ) ORDERING INFORMATION
Satellite TV SP5056 DP - (18 lead Plastic package)
W High IF Cable Tuning Systems SP5056S MP- (16 lead Miniature Plastic package)
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamp=-10°C to 80°C, Voo = +4.75V TO 5.25V
All pin connections refer to DP package. )
These characteristics are guaranteed. by either production test or design. They apply within the specified ambient
temperature and supply voltage unless otherwise stated. )

) L . Value . "
Characteristic Pin Units Conditions

Min Typ Max
Supply current 14 65 80 mA Ve =5V
Prescaler Input Voltage 15,16 50 300 mVaus | 500MHz to 1.8GHz
Prescaler Input Voltage 15,16 100 ' 300 mVpus | 2.5GHz, see Fig. 5
Prescaler Input Impedance 15,16 50 Q
Input Capacitance 2 pF

SDA,SCL Input High Voltage 4,5 3 55 \

Input Low Voltage 4,5 0 15 \

Input High Current 45 10 uA Input Voltage = Vg

Input Low Current 4,5 -10 kA Input Voltage =0V

Leakage Current 45 10 A When Vo =0V
SDA  Output Voltage 4 04 \ lsink =3mA
Charge Pump Current Low 1 +50 pA Byte 4 Bit 2=0, Pin 1 =2V
Charge Pump Current High 1 +170 pA Byte 4 Bit2=1, Pin'1 =2V
Charge Pump Output Leakage ‘
Current 1 +5 nA Byte 4 Bit 4=1, Pin 1 =2V
Charge Pump Drive Output
Current 18 500 pA Vpin 18=0.7V
Charge Pump Ampilifier Gain 6400
Recommended Crystal Series 10 200 Q
Resistance
Crystal Oscillator Drive Level 40 mVp-p
Crystal Oscillator Source 2 -400 Q Nominal Spread + 15%
Impedance )

Output Ports

P0-P2 Sink Current™ 11-13 07 1 1.5 mA | Vour=12V
P0-P2 Leakage Current” 11-13 10 A | Vour=13.2v
P4-P7 Sink Current 9-6 10 mA Vour=0.7V
P4-P7 Leakage Current 9-6 10 LA Vour=13.2V
Input Ports

P3 Input Current High 10 1 mA | Vpinio=Vce
P3 Input Current Low 10 0.5 mA Vpinto =0V
P4,P5,P7 Input Voltage Low 986 08 Vv

P4,P5,P7 Input Voltage High 98,6 2.7 \

P6 Input Current High 7 +10 uA See Table 3 for ADC Levels
P6 Input Current Low 7 -10 uA

* Ports P0O-P2 not present on the SP5056S.
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RF IN PROGRAMMABLE - CcompP :512 AMH. ! CRYSTAL
! AMP <16 b z
ﬁl’ ) DIVIDER °2
: l LocK I—<—| ————————¢ CHARGE
) POWER \ | PUMP
H ON DET 15 BIT LATCH
| ] DIVIDER RATIO CHARGE
1 PUMP DRIVE/
SCL Q—»—] VARICAP
? 12C BUS ; % ouT
H TRANSCEIVER \ToA cP
SDA Q—>— %
]
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H INFORMATION LATCH
1
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Fig.2 Block diagram of SP5056.

FUNCTIONAL DESCRIPTION

The SP5056 is programmed from an 12C BUS. Data and
Clock are fed in on the SDA and SCL lines respectively as
defined by the 12C BUS format. The synthesiser can either
accept new data (write mode) or send data (read mode).
The Tables in Fig. 3 illustrate the format of the data. The
device can be programmed to respond to several
addresses, which enables the use of more than one
synthesiser in an 12C BUS system. Table 4 shows how the
address is selected by applying a voltage to P3. The last bit
of the address byte (R/W) sets the device into read mode if
it is high and write mode if it is low. When the SP5056
receives a correct address byte it pulls the SDA line low
during the acknowledge period and during following
acknowledge periods after further data bytes are
programmed. When the SP5056 is programmed into the
read mode the controlling device accepting the data must
pull down the SDA line during the following acknowledge
period to read another status byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode bytes 2 +3 select
the synthesised frequency while bytes 4+5 select the
output port states and charge pump information.

Once the correct address is received and acknowledged,
the first bit of the next Byte determines whether that Byte is
interpreted as byte 2 or 4, a logic 0 for frequency
information and a logic 1 for charge pump and output port
information. Additional data bytes can be entered without
the need to re-address the device until an 12C stop condition
is recognised. This allows a smooth frequency sweep for
fine tuning or AFC purposes.

If the transmission of data is stopped mid byte (i.e. by
another device on the bus) then the previously programmed
byte is maintained.

Frequency data from bytes 2 and 3 is stored in a 15-bit
shift register and is used to control the division ratio of the
15-bit programmable divider which is preceded by a divide-
by-16 prescaler and amplifier to give excellent sensitivity at
the local oscillator input, see Fig. 5. The input impedance is
shown in Fig 7.
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(Ports PO-P2 not available on SP5056S)

The programmed frequency can be - calculated by
multiplying the programmed division ratio by 16 times the
comparison frequency Feomp

When frequency data is entered, the phase comparator,
via the charge pump and varicap drive amplifier, adjusts the
local oscillator control voltage until the output of the
programmable divider is frequency and phase locked to the
comparison frequency.

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or provided
by an on-board 4MHz crystal controlied oscillator.

Note - the comparison frequency is 7.8125kHz when a
4MHz reference is used.

Bit 2 of byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
for + 170uA and a logic 0 for + 50uA allowing compensation
for the variable tuning slope of the tuner and also to enable
fast channel changes over the full band. Bit 4 of byte 4 (T0)
disables the charge pump if set to a logic 1. Bit 8 of byte 4
(OS) switches the charge pump drive amplifier's output off
when it is set to a logic 1. Bit 3 of byte 4 (T1) selects a test
mode where the phase comparator inputs are available on
P6 and P7, a logic 1 connects Feomp to P6 and Fy;, to P7

Byte 5 programs the output ports PO to P2 and P4 to P7,
a logic 0 for a high impedance output and a logic 1 for low
impedance (on).

READ MODE

When the device is in the read mode the status data
read from the device on the SDA line takes the form shown
in Table 2.

Bit 1 (POR) is the power-on reset indicator and is set to
a logic 1 if the power supply to the device has dropped
below 3V and the programmed information lost (e.g., when
the device is initially turned on). The POR is set to 0 when
the read sequence is terminated by a stop command. The
outputs are all set to high impedance when the device is
initially powered up. Bit 2 (FL) indicates whether the device
is phase locked, a logic 1 is present if the device is locked
and a logic 0 if the device is unlocked.



Bits 3, 4 and 5 (12,11,10) show the status of the I/O Ports P7,
PS5 and P4 respectively. A logic 0 indicates a low level and
a logic 1 a high level. If the ports are to be used as inputs

they should be programmed to a high impedance state

(logic 1). These inputs
with TTL type voltage

combine to give the output of the 5 level ADC.

will then respond to data complying APPLICATION

levels. Bits 6, 7 and 8 (A2,A1,A0)

SP5056

The 5 level ADC can be used to feed AFC information to
the microprocessor from the IF section of the receiver, as
illustrated in the typical application circuit.

A typical Application is shown in Fig. 4. All input/ output
interface circuits are shown in Fig. 6.

MSB ' LSB
ADDRESS 1 110]0]o0 |mAaimaol 0o [ A | BYTE1
PDT‘(’)'gERRAMMABLE 0 2141 213] 2121 21| 210 29 [ 28 | A BYTE 2
;':‘(I)'gERQMMABLE 27 [ 26 | 25 ) 24| 23| 22| 21 | 20| A | BYTE3
i:gk&g;l;#: 1 CP|TH{TO |1 1 1 osS| A BYTE 4
{3,’;“‘ CONTROL | o) | b6 [ ps | pa | x |P2*|p1*|po*| A | BYTES
Table 1 Write data format (MSB is transmitted first)
ADDRESS 1 1100 ]0 [MAljmAO| 1 | A BYTE 1
STATUS BYTE POR| FL |12 |1 10 [A2 |[A1 | AO | A BYTE 2

Table 2 Read data format

A : Acknowledge Bit

MA1, MAO : Variable address bits (see Table 4)

CP : Charge Pump current select

T1 : Test mode selection

TO : Charge pump disable

OS : Varactor drive Output disable Switch

P7, P6, P5, P4, P3, P2*, P1* P0* : control output states
POR : Power On Reset indicator

FL : Phase Lock detect Flag

12, 11, 10 : Digital information from Ports P7, P5 and P4, respectively

A2, A1, AO : 5 Level ADC data from P6 (see Table 3)

Table 3 ADC levels

A2 A1l A0 Voltage input to P6 MA1 | MAO |Voltage inputtoP3
1 0 0 0.6Vccto 13:2V 0 0 0-0.1Vc
0 1 1 0.45V ¢ 10 0.6V 0 1 OPEN CIRCUIT
0 1 0 |03V 10045V 1 0 0.4-0.6Vcct
0 0 1 | 0.15Vct00.3 V¢, 1 1 0.9 Vec-Vec
0 0 0 [0t0015 Ve Table 4 Address selection

NOTES: 1t Programmed by connecting a 15kQ resistor between Address Select Port P3 and V¢
* Don't care condition on SP5056S.

Fig. 3 Data Formats
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Fig.4 Typical SP5056 application
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P
DRIVE
OUTPUT

170

VREF

I
RF INPUTS

Loop amplifier

RF input

Vee

* ON SDA ONLY

SCL/SDA O

Vee

30k

10k

P3

SCL and SDA input

Address programming input

PORT

* NO RESISTOR
ON P4-P7

12k*

CRYSTAL Q1
CRYSTAL Q2

Ports P0O-P2 (SP5056 only) and P4-P7

Reference oscillator

Fig.6 SP5056 input/output interface circuits
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S14:20 = 50Q

ABSOLUTE MAXIMUM RATINGS

Fig.7 Typical input impedance

All voltages are referred to Vgg and pin 3 at OV.

Pin

Pin

Value

P Units iti
arameter SP5056 SP5056S Min Mo Conditions
Supply voltage 14 12 -0.3 7 \%
RF input voltage 15, 16 13, 14 25 Vp-p
Port voltage 6-9,11-13 6-9 -0.3 14 \ Port in off state
6-9 6-9 -0.3 6 Vv Port in on state
11-13 - -0.3 14 \ Port in on state
10 10 -0.3 Vec+0.3 \)
Total port output current 6-9, 11-13 6-9 50 mA
RF input DC offset 15,16 13, 14 03 (Vgc+03 %
Charge pump DC offset 1 1 -0.3 Vec+0.3 \
Drive DC offset 18 16 -0.3 Ve +0.3 \"
Crystal oscillator DC offset 2 2 -0.3 Vee+0.3 \Y
SDA, SCL input voltage 4,5 4,5 -0.3 Vec+0.3 \ With V¢ applied
-0.3 55 \ Ve not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/wW
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 11 °C/W
MP16 thermal resistance, chip-to-case 41 °C/wW
Power consumption at 5.5V 440 mW All ports off
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3065-1.0
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 complete phase
locked loop (PLL) synthesiser. The circuit consists of a +8v 1 . [Ine
prescaler with preamplifier and a fixed modulus divider. The ) whne
phase comparator is fed with a reference frequency derived .,,,,u,{ [
from an external oscillator or crystal. The comparator has a 12[]nc
charge pump output with an output amplifier stage around
which feedback may be applied. Only one external W« spsogo nf]+s
transistor is required for varicap line driving. nef]s 10[] REF IN/CRYSTAL
ov'[Je 9[] OSCILLATOR CAPACITOR
FEATURES DRIVE OUTPUT[|7 8 []CHARGE PUMP
+5V, 50mA Supply DP14
Prescaler and Preamplifier Included

Charge Pump Amplifier with Feedback Point
Synthesises Frequencies up to 2.0GHz

|
|
| High Comparator Frequency for Easier Filtering Fig.1 Pin connections - top view
|
n
B For use at C-Band with Frequency Doubling Mixer

ABSOLUTE MAXIMUM RATINGS

Operating temperature range -10°C to +70°C
Maximum junction temperature 175°C
Storage temperature -55°C to +125°C
Supply voltage Pin 1 and Pin 11 N
Prescaler input voltage 2.5V p-p
- - - - 1
|
2 FIXED MODULUS
PRESCALER{ PRESCALER CHARGE
INPUT ' 32 DD’;?gEzR & “plmp
\
|
oV 40
E CHARGE DRIVE
SV 1o omp PUMP |> OUTPUT

‘ !

T
l REFERENCE
@ ~64 +16

+5V 11

N CUNNR S

|
|
!
!
|
I
L

9 10 6
OSCILLATOR  REF IN/ ov

CAPACITOR CRYSTAL

Fig.2 Block diagram 1-117
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = +25°C Vcc = +4.5V to 55V
- " Value . -
Characteristic Symbol Pin Min. | Typ. | Max. Units Conditions
Operating voltage Vee 1,11 45 5.5 \
Sypply current lee(1) 1 50 60 mA
Supply current lec(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 A V pin 8 = 2.0V
Charge pump leakage current 8 +1 UA V pin 8 =2.0V
Charge pump drive output
current 7 1 mA Vpin7 =07V
Drift due to leakage 5 mV/s | At collector of external varicap
drive transistor
Oscillator temperature 9,10 0.12 PPM/°C | Over 0 to 65° C temperature
stability range IC variation only
Oscillator stability with 9,10 0.25 PPM/V | Vcec = 4.5V to 5.5V
supply voltage
Reference clock frequency 10 2 8.0 MHz
External reference amplitude 10 100 500 mV rms
Reference input impedance 10 25 kohms
. +
o.m/j:_? LE i 5V
10,
s30p 1~ up ; “
—o——10Q- 13]
s 12[]
m@{“ spsoso 11—
s 1of- - ~ 1 REFERENCE
68p =
6 a0 T T CRYSTAL
a 0474 -I'a7p
7 8

vco

Fig.3 Typical application and test circuit (1024MHz with 4MHz reference crystal)

+5V
s I
N\ 10u
14 :I;
FROM T 1 ’
oscittarorn —D—1H12 13[]
s 2]
330p
4 spsggo NMI—— 100p
A L . -
e us 10|+ i i ~£
. FROM REFERENCE
HJW—C 9] 0474 +30V OSCILLATOR
7 s[1—|
33 amn | 10k
TO
VARICAP
2N3904

Fig.4 Application using external reference oscillator
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___________ -
+5V +5V |
|
1.2k 2.5k 170 I
|
I
I
I
|
1.2k |
|
ov |
|
I
I
|
|
_______ b ]
8
CHARGE
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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 500
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Fig.7 SP5060 typical input sensitivity
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PRELIMINARY INFORMATION

SP5070

2.4GHz FIXED MODULUS FREQUENCY SYNTHESISER

The SP5070 is a single modulus frequency synthesiser
for use in satellite TV receivers and together with an
appropriate voltage controlled oscillator (VCO), forms a
complete phase locked loop (PLL) synthesiser. The circuit
consists of a prescaler with preamplifier and a fixed
modulus divider. The phase comparator is fed with a
reference frequency derived from an external oscillator or
crystal. The comparator has a charge pump output
amplifier stage around which feedback may be applied.
Only one external transistor is required for varicap line
driving.

FEATURES

Low Power Consumption (5V, 42mA)
Prescaler and Preamplifier Included

Charge Pump Amplifier with Feedback Point
Charge Pump Disable Facility

Synthesises Frequencies up to 2.4GHz

Pin and Function Compatible with SP5060 and

3047-1.4

veel1 7 1ap e
RF INPUT ]2 13[] TEST2
RF INPUT [ 3 12[] NC
NC[]a 5%;’0 11[] crois
NC[]s 10[] REF IN/CRYSTAL
Vee []6 9[] OSCILLATOR CAPACITOR
DRIVE OUTPUT []7 8[] CHARGE PUMP

DP14

SP5062. Voe EX |1 142 TESTY
ion * RF INPUT LI T TEST2
Full ESD Protection RFINPUTEL] | gp LI NC
NCc B3| 5070F :G:D CPDIS
* " NC O REF IN/CRYSTAL
Normal ESD handling procedures should be observed Veg ET T OSCILLATOR CAPACITOR
DRIVE OUTPUTCIH |7 8 CHARGE PUMP
APPLICATIONS
W Satellite TV MP14
M High IF Cable Tuning Systems
M C-Band with Frequency Doubling Mixer
Fig.1 Pin connections - top view
ORDERING INFORMATION
SP5070 DP - (14 lead Plastic Package)
SP5070F MP - (14 lead Miniature Plastic Package)
| hl
) ]
1 1
1
RF IN &—>] FIXED
' PRE PRESCALER MODULUS —— Cp':,ﬁf .
i AMP w32 [7] PMOER l |
RF IN —> ; FDIV N '
1 e el L 1
\ PHASE =] CHARGE o 1 DRIVE
: comp PUMP I)_’_? OUTPUT
H REFERENCE FCOMP i
! @ > DIVIDER i
H ) +1024 ! H
1 ~——0 V¢c
H OUTPUT '
\ BUFFER Vee
i T o i
i ! :
[P S, SN IIDHINY, UPRPr. SUPEPp O mm e ]
OSCILLATOR REF IN/ TEST1  TEST2 CPDIS
CAPACITOR  CRYSTAL

Fig.2 Block diagram of SP5070

1-121



SP5070

ELECTRICAL CHARACTERISTICS

These characteristics are guaranteed bﬂ\'q either production test or
e

temperature and supply voltage unless o

rwise stated.
Tamp =-40°Cto +85°C, Vo= +4.5V to+5.5V

design.

They apply within the specified ambient

1-122

Value
Characteristic Symbol | Pin Units Conditions
Min Typ Max

Supply current loc 1 42 50 mA Voo =5V
Prescaler input voltage 2,3 50 300 mVgeums | 300MHz to 1.8GHz sinewave
Prescaler input voltage 2,3 100 300 mVgeums | 2.4GHz, see Fig. 5
Prescaler input impedance 2.3 50 Q

Input capacitance 23 2 pF

Charge pump output current 8 +100 LA V pin 8=2.0V
Charge pump output leakage 8 +5 nA V pin 8=2.0V

Drift due to leakage 5 mV/s | At Collector of External Varicap

Drive Transistor

Charge pump drive output 7 1 mA V pin 7=0.7V
current

Charge pump amplifier gain 6400 Pin 7 Current 100pA
Oscillator temperature stability 9,10 2 ppm/°C

Oscillator stability with supply

voltage 9.10 2 ppmA

Reference clock frequency 10 2 10 MHz

External reference amplitude 10 100 500 mVRus

Charge pump disable/TEST1

and TEST2 enable 11 -250 -500 pA Vin <0V

Charge pump disable leakage 1 10 LA Vpin 11 =Vgg
current

TEST1/TEST2 sink current 13, 14 1 mA Vour =0.7V
TEST1/TEST2 leakage current 13, 14 10 . Vout =Vec+0.3V
TEST1/TEST2 Voltage 13,14 Vec+0.3 \Y
ABSOLUTE MAXIMUM RATINGS

All voltages are referred to Vgg =0V.
X Value .
Parameter Pin Units
Min Max

Supply voltage 1 -0.3 7 \"

RF input voltage 2,3 2.5 Vp-p

RF input DC offset 2,3 -0.3 Ve +0.3 \"

Charge pump DC offset 8 -0.3 Ve +0.3 \

Charge pump disable 1" -0.7 Vec+0.3 \Y

Drive DC offset 7 -0.3 Voc+0.3 \

Crystal oscillator DC offset 9,10 -0.3 Vec+0.3 "

TEST outputs 13, 14 -0.3 Ve +0.3 \"

Storage temperature -55 +125 °C

Junction temperature +150 °C

DP14 thermal resistance, chip-to-ambient 78 °C/W

DP14 thermal resistance, chip-to-case 30 °C/W

MP14 thermal resistance, chip-to-ambient 123 °C/W

MP14 thermal resistance, chip-to-case 45 °C/W

Power consumption at 5.5V 275 mwW




FUNCTIONAL DESCRIPTION

The SP5070, when used with a voltage controlled
oscillator, forms a complete phase locked loop frequency
synthesiser.

The phase comparator comparison frequency is
obtained by dividing the reference frequency. This may be
generated on-chip by means of an external 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 iocked to the comparison 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 of 300MHz to
2.4GHz may ‘be achieved by using the appropriate
reference or crystal frequency.

SP5070

A single external transistor, driven from the charge
pump output, provides the output drive necessary for the
oscillator varicap line.

A test facility which disables the charge pump is also
provided. This is activated when a negative voltage is
applied to pin. 11, see electrical characteristics above.
When the device is in this mode, Fcomp and Fpyy are also
available at outputs TEST1 and TEST2 respectively.
These are open collector outputs and are each capable of

" sinking @ minimum of imA. in normai mode of operation

these outputs are high impedance.
For compatibility with SP5060/SP5062, pin 11 may be
connected to Vg B

1 af)

2 s 13

L

n g 311E

[5 7 10{}

———s 0 of
oy I 8]—|180n

'Lssp L AMHz
=1 REFERENCE
CRYSTAL

VARICAP
INPUT

N
]
x
-
N
©

2N3904 vco
Fig.3. Typical application and test circuit (1024MHz with 4MHz reference crystal)
t +5V
FROM M 1 i
vCO __—Il———{ 2 S 13]
——s ¢ )
5
n Qa o "f 100p FROM
s 7 110f REFERENCE
0 sf] OSCILLATOR
1 {Je +30V
17777 —}7 8 H
22k 22k
VARICAP
INPUT
2N3904 vco

Fig.4. Application using external reference oscillator
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Fig.6 Typical input impedance
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PRELIMINARY INFORMATION

3031-2.0
2
1.3GHz I1“C BUS 4-ADDRESS SYNTHESISER
The SP5502 is a single-chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format. The SP5502 has 4 \y
programmable 12C BUS addresses, which enables 2 or cHARGE PUMP [] 1 ™14 [1 DRIVE OUTPUT
more synthesisers to be used in a system. CRYSTAL Q1 ] [ Vee
The device is available in three variants: the SP5502 in CRYSTAL Q2 ] [1 RF INPUT
14-lead plastic DIL, the SP5502F in 14-lead miniature soal]l .S?. [meineut
plastic DIL and the SP5502S in 16-lead miniature plastic seu ] 5502 v
DIL. See Features below for functional differences between cc
the devices. PORT P7 (] [] PORT P1
ADDRESS SELECTP3[| 7 g [JPORT P2
DP14
FEATURES
B Complete 1.3GHz Single Chip System CHARGE PUMP|" ™ ::ge RIVE OUTPUT
M Programmable via I2C BUS CRYSTAL @2CI]| gp 3 REINPUT
B Low Power Consumption (250mW) Son = | ss02F = CF INPUT
B Low Radiation PORT P7 LT F pOAT P1
B Phase Lock Detector ADDRESS SELECT P3CI |7 8 J=T3 PORT p2
B Varactor Drive Amp Disable
M 5 x 20mA Controllable Outputs (SP55028S) MP14
B 3 x 20mA Controllable Outputs (SP5502, SP5502F)
B Vvariable 12C BUS Address For Multi Tuner Applications
M Full ESD Protection™
CHARGE PUMPCI [1 16 .1 DRIVE OUTPUT
CRYSTAL Q1 CI] ET0 Vee
CRYSTAL Q2 CI] sp T RF INPUT
* Normal ESD handling procedures should be observed. 2‘2’3% 5502S %CF INPUT
PORT P7 CI] = pGRT PO
PORT P4 CT] T3 PORT P1
ADDRESS SELECT P3CT]|8  9[—T31 PORT P2
APPLICATIONS
MP16
B Satellite TV when Combined with SP4902

2.5GHz Prescaler
B Cable Tuning Systems
M VCRs

Fig.1 Pin connections - top view

ORDERING INFORMATION

SP5502 DP (14 lead Plastic package)
SP5502F MP (14 lead Miniature Plastic Package)
SP5502S MP (16 lead Miniature Plastic Package)
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb=-10°C, 10 +80°C Vo= +4.5V to 5.5V. All pin references are to the SP5502S (MP16 package)
These Characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage ranges unless otherwise stated.

L . Value . .
Characteristic Pin Units Conditions
- Min Typ Max
Supply current 12 48 60 mA Voo =5V
Prescaler input voltage 13,14 12,5 300 mVgms | 80MHz to 1GHz
Prescaler input voltage 13,14 30 300 mVgeus | 1.3GHz, see Fig. 5
Prescaler input impedance 13,14 50 Q
input capacitance 2 pF

SDA,SCL  Input high voltage 45 3 Vee \"

Input low voltage 45 0 15 \"

Input high current 4,5 10 pA Input Voltage =V

Input low current 4,5 -10 LA Input Voltage =0V

Leakage current 45 10 uA When Vg =0V
SDA  Output voltage 4 0.4 \ lsink =3mMA
Charge pump current low 1 +50 uA Byte 4 Bit 2=0, Pin 1 =2V
Charge pump current high 1 +170 uA Byte 4 Bit2=1, Pin 1=2V
Charge pump output leakage
current 1 +5 nA Byte 4 Bit 4=1, Pin 1 =2V
Charge pump drive output current 16 500 uA V pin 16=0.7V
Charge Pump Amplifier Gain 6400
Recommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 40 mVp-p
Crystal oscillator source 2 -400 Q Nominal Spread + 15%
impedance
Output Ports
Sink current 6,7,9-11 20 mA Vout =0.7V (See Note 1)
Leakage current 6,7,9-11 10 uA Vour=13.2V
Input Ports
P3 input current high 8 1 mA V pin 8=V¢
P3 input current low 8 -0.5 mA V pin 8=0V

NOTE

1. Source impedance between all output ports and ground is approximately 5Q. This should be taken into account when
calculating output port saturation voltages.
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Fig 2 Block diagram of SP5502S. (Ports PO and P4 not present on SP5502 and SP5502F)

FUNCTIONAL DESCRIPTION (Except where
otherwise indicated, ‘SP5502’ refers to all variants)

The SP5502 is programmed from an 12C BUS. Data
and Clock are fed in on the SDA and SCL lines
respectively as defined by the 12C BUS format. The
synthesiser can either accept new data (write mode) or
send data (read mode). The Tables in Fig. 3 illustrate the
format of the data. The device can be programmed to
respond to several addresses, which enables the use of
more than one synthesiser in an 12C BUS system. Table 4
shows how the address is selected by applying a voltage
to P3. The address input is shown in Fig. 6. The last Bit
of the address Byte (R/W) sets the device into read mode
if it is high and write mode if it is low. When the SP5502
receives a correct address Byte it pulls the SDA line low
during the acknowledge period and during following
acknowledge periods after further data Bytes are
programmed. When the SP5502 is programmed into the
read mode the controlling device accepting the data must
pull down the SDA line during the following acknowledge
period to read another status Byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode Bytes 2+3
select the synthesised frequency while Bytes 4 +5 select
the output port states and charge pump information.

Once the correct address is received and
acknowledged, the first Bit of the next Byte determines
whether that Byte is interpreted as Byte 2 or 4, a logic 0
for frequency information and a logic 1 for charge pump
and output port information. Additional data Bytes can be
entered without the need to re-address the device untii an
I12C stop condition is recognised. This allows a smooth
frequency sweep for fine tuning or AFC purposes.

If the transmission of data is stopped mid byte (i.e.
by another device on the bus) then the previously
programmed byte is maintained.

Frequency data from Bytes 2 and 3 is stored in a 15
Bit shift register and is used to control the division ratio
of the 15-Bit programmable divider which is preceded by
a divide-by-8 prescaler and amplifier to give excellent
sensitivity at the local oscillator input, see Fig 5. The input
impedance is shown in Fig. 7.

The programmed frequency can be calculated by
multiplying the programmed division ratio by 8 times the
comparison frequency Feomp-

When frequency data is entered, the phase
comparator, via the charge pump and varicap drive
amplifier, adjusts the local oscillator control voltage until
the output of the programmable divider is frequency and
phase locked to the comparison frequency.

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or
provided by an on-chip 4MHz crystal controlled oscillator.

Note - the comparison frequency is 7.8125kHz when
a 4MHz reference is used.

Bit 2 of Byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
fort 170uA and a logic 0 for +50uA allowing
compensation for the variable tuning slope of the tuner
and also to enable fast channel changes over the full
band. Bit 4 of Byte 4 (T0) disables the charge pump if
set to a logic 1. Bit 8 of Byte 4 (OS) switches the charge
pump drive amplifier's output off when it is set to a logic
1. Bit 3 of Byte 4 (T1) selects a test mode where the
phase comparator inputs are available on P2 and P7, a
logic 1 connects Fgomp to P2 and Fy;, to P7,

Byte 5 programs the output ports PO-P2, P4 and P7
on the SP5502S (P1, P2 and P7 only on SP5502 and
SP5502F); a logic O for a high impedance output, a logic 1
for low impedance (on). :

READ MODE

When the device is in the read mode the status data
read from the device on the SDA line takes the form
shown .in Table 2. Bit 1 (POR) is the power on reset
indicator and is set to a logic 1 if the power supply to the
device has dropped below a nominal 3V and the
programmed information lost (e.g., when the device is
initially turned on). The POR is set to 0 when the read
sequence is terminated by a stop command. The outputs
are all set to high impedance when the device is initially
powered up. Bit 2 (FL) indicates whether the device is
phase locked, a logic 1 is present if the device is locked
and a logic 0 if the device is unlocked.
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APPLICATION
A typical application is shown in Fig. 4. All input/output
interface circuits are shown in Fig. 6.

MSB LSB
ADDRESS 111 [o]o0o]|o0 |mailmaol o | A | BYTE1
PD?\%S?QMMABLE 0 | 2%a| 213] 212 211 210( 29 | 28 | A | BYTE2
;7\2823 MMABLE 1 7 L 2s [ 2s | 2a |23 | 22 | 20 | 20 | A | BYTES
CA:?SRTGEEs;gm 1 {ce|{Ti{To|1 |1 |1 [os| A |BYTEA
:;?TF;ORT CONTROL | oy [ x | x |pa*| x | P2 | p1 |Po*| A | BYTES

Table 1 write data format (MSB is transmitted first)

ADDRESS 11 ]01]0 |0 {MAl|waOl 1 |A | BYTE1

STATUSBYTE POR| FL | N N N N N N |A BYTE 2

Table 2 read data format

A : Acknowledge Bit

MA1, MAO : Variable address bits (see table 4)
CP : Charge Pump Current Select

T1 : Test Mode Selection

TO : Charge Pump Disable

OS : Varactor Drive Output Disable Switch

P7, P4* P2, P1, PO* : Control Output States
POR : Power On Reset Indicator

FL : Phase Lock Detect Flag

X=Don't care

N = Not Valid
MA1 | MAO |VoltageinputtoP3
0 0 0-0.1Vcc
0 1 OPEN CIRCUIT
1 0 04-06Vt
1 1 0.9 V- Ve

Table 4 Address selection

NOTES: 1 Programmed by connecting a 15kQ resistor between Address Select Port P3 and Vgc.
* Don’t care condition on SP5502 and SP5502F

Fig.3 Data formats
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Fig.5 Typical input sensitivity
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CHARGE
© pump

170

500

VREF

500

RF INPUTS
O

Loop amplifier

RF input

vs

* ON SDA ONLY

Vee

30k
0k

P3

SCL and SDA input

Address programming input

——O PORT

CRYSTAL Q1
CRYSTAL Q2

Ports PO-P2, P4 and P7 (SP5502S), P1, P2 and

Reference oscillator

P7 (SP5502 and SP5502F)

Fig.6 SP5502 input/output interface circuits

1-13C



SP5502

$11:20 = 509
NORMALISED TO 500

FREQUENCY MARKER STEP = 250MHz

ABSOLUTE MAXIMUM RATINGS

All voltages are referred to Vgg =0V.

Fig.7 Typical input impedance

Pin Pin Value
Parameter SP SP - Units Conditions
55028 5502/F Min Max
Supply voltage 12 10 -0.3 7 \
RF input voltage 13, 14 11,12 2.5 Vp-p
Port voltage 6,7,9-11 6,89 -0.3 14 \ Port in off state
6,7,9-11 6,89 -0.3 6 Vv Port in on state
8 7 -0.3 Vec+0.3 \"
Total port output current 6,7,9-11 68,9 50 mA
RF input DC offset 13, 14 11,12 -0.3 Ve +0.3 \
Charge pump DC offset 1 1 -0.3 Vec+0.3 \
Drive DC offset 16 14 -0.3 Vec+0.3 \"
Crystal oscillator DC offset 2 2 -0.3 Ve +0.3 \
SDA, SCL input voltage 4,5 4,5 -0.3 Vec+0.3 Vv With V¢ applied
-0.3 556 \ Vg not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP14 thermal resistance, chip-to-ambient 78 °C/W
DP14 thermal resistance, chip-to-case 30 °C/W
MP16 thermal resistance, chip-to-ambient 11 °C/W
MP16 thermal resistance, chip-to-case 41 °C/W
MP14 thermal resistance, chip-to-ambient 123 °C/W
MP14 thermal resistance, chip-to-case 45 °C/W
Power consumption at 5.5V 330 mwW
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2184-1.3

SP5510

1.3 GHz BI-DIRECTIONAL 12C BUS CONTROLLED SYNTHESISER

The SP5510 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format. In 18-lead plastic DIL
package (SP5510) and 20-lead miniature plastic package
(SP5510T), the device has 4 addressable current-limited
outputs ports (P0-P3) and four addressable bi-directional
open-collector ports (P4-P7), one of which (P6) is a 3-Bit
ADC. The information on these ports can be read via the
12C BUS. The SP5510S is a variant in a 16-lead miniature
plastic package, without PO-P2 but functionally identical in
other respects to the other two variants. The device has
one fixed 12C BUS address and 3 programmable
addresses, permitting 2 or more synthesisers to be used in
a system.

FEATURES

B Complete 1.3GHz Single Chip System

B Programmable via 12C BUS

B Low power consumption (5V 43mA)

B Low Radiation

B Phase Lock Detector

B Varactor Drive Amp Disable

M 8 Controllable Outputs, 4 Bi-Directional (SP5510,
SP5510T)

Bl 5 Controliable Outputs, 4 Bi-Directional (SP5510S)

M 5 Level ADC

M Variable 12C BUS Address For Picture in Picture TV

B Full ESD Protection *

* Normal ESD handling procedures should be observed.

APPLICATIONS

B satellite TV when combined with SP4902
2.5GHz Prescaler

W cable Tuning Systems

B vCRs

ORDERING INFORMATION

aner4an

SP5510 DP (18 Lead Piastic Package)
SP5510S MP (16 Lead Miniature Plastic Package)
SP5510T MP (20 Lead Wide Body Miniature Plastic Package)
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18 [] DRIVE oUTPUT
17 [] Ve

CHARGE PUMP []1
CRYSTAL Q1 [} 2
CRYSTAL Q2 []3 16 |[] RF INPUT
spA []a 15 [] RF INPUT
scLs SP 1a[]vec
t 1o PORT P7 []6 13 [] P0 OUTPUT PORT
* /0 PORT P6 [ 7 12 [] P1 OUTPUT PORT
t 110 PORT P5 [ 8 11 [] P2 OUTPUT PORT
9

+ 1/0 PORT Pa [} 10 [] P3 OUTPUT PORT/
ADDRESS SELECT PORT

DP18

1 =Logic level /O port
* =3-bit ADC input

CHARGE PUMP CIT} {1 16 DRIVE OUTPUT

CRYSTAL Q1 I VEg
CRYSTAL Q2 ] RF INPUT
spa | SP RF INPUT
v

1 1O PORT P7 C1

* 1/O PORT P6 1]

1
=
= |
SCL I [5510S 1
I3 N
1 P ORT P3/ADD SELECT
o

tVOPORTPSCI]|8 9 1/O PORT P4 t
MP16
CHARGE PUMP 1 20 T DRIVE OUTPUT
CRYSTAL Q1 F Vee
CRYSTAL Q2 I 13 RF INPUT
NC T RF INPUT
SDA sP v,

SsCLCH | s510T 23 PG OUTPUT PORT
1 VO PORT P7 1] =1 P1 OQUTPUT PORT
NC = P2 OUTPUT PORT
* 1/0 PORT P6 1] =T PORT P3/ADD SELECT
1 VO PORT P5 I |10 11 T /0 PORT Pa 1

MP20/W

Fig.1 - Pin connections - top view



ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamp=-10°C to +80°C, Vo= +4.5V to 5.5V
All pin connections refer to SP5510 (DP package )

SP5510

These characteristics are guaranteed by either production test or design. They apply within- the specified ambient
temperature and supply voltage ranges unless otherwise stated.

. Value 5 .
Characteristic Pin Units Conditions
Min Typ Max
Supply current 14 43 53 mA Vge =5V
Prescaler input voltage 15,16 12.5 300 mVpms | 50MHz to 1GHz
Prescaler input voltage 15,16 30 300 mVpus | 1.3GHz, see Fig. 5
Prescaler Input impedance 15,16 50 Q
Input capacitance 2 pF
SDA,SCL Input high voltage 4.5 3 55 Vv
Input low voltage 45 0 1.5 \
Input high current 45 10 uA Input voltage =V¢g
Input low current 4,5 -10 uA Input voltage =0V
Leakage current 4.5 10 pA When Vg =0V
SDA  Output voltage 4 0.4 Y% lsink =3mMA
Charge pump current low 1 +50 kA Byte 4 Bit 2=0, Pin 1 =2V
Charge pump current high 1 +170 uh Byte 4 Bit 2=1, Pin 1 =2V
Charge pump output leakage
current 1 +5 nA Byte 4 Bit4=1, Pin 1 =2V
Charge pump drive output current 18 500 uA V pin 18=0.7V
Charge pump amplifier gain 6400
Recommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 40 mVp-p
Crystal oscillator source 2 -400 Q Nominal spread + 15%
impedance
Output Ports
PO-P3 sink current” 10-13 07 1 15 mA | Vaour=12v
P0-P3 leakage current” 10-13 10 wA | Vour=13.2v
P4-P7 sink current 6-9 10 mA Vour=0.7V
P4-P7 leakage current 6-9 10 7 Vour=13.2V
Input Ports
P3 Input current high 10 +10 uA V pin10=13.2V
P3 Input current low 10 -10 uA V pin10 =0V
P4,P5,P7 input voltage low 6,89 0.8
P4,P5,P7 input voltage high 6,89 2.7 Vv
P6 Input current high 7 +10 uA See Table 3 for ADC Levels
P6 Input current low 7 -10 uA

* Ports P0O-P2 not present on the SP5510S.
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ABSOLUTE MAXIMUM RATINGS

All voltages are referred to Vg and pin 3 at OV.

Pin references are for SP5510 (DP18 package)

y!
134414
PO P1 P2 P3 P4 PS5 P6P7

. Value . -
Parameter Pin - Units Conditions
Min Max
Supply voltage 14 -0.3 7 Vv
RF input voltage 15, 16 25 Vp-p
Port voltage 6-13 -0.3 14 Vv Port in off state
6-9 -0.3 6 \ Port in on state
10-13 -0.3 14 Vv Port in on state
Total port output current 6-13 50 mA
RF input DC offset 15, 16 -03 [Vgc+03 \
Charge pump DC offset 1 -0.3 Vec+0.3 Vv
Drive DC offset 18 -0.3 Vec+0.3 \
Crystal oscillator DC offset 2 -03 | Vgc+03 \
SDA, SCL input voltage 4,5 -0.3 Vec+0.3 \Y With V¢ applied
-0.3 5.5 \ Ve not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/W
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 111 °C/wW
MP16 thermal resistance, chip-to-case 41 °C/wW
MP20 thermal resistance, chip-to-ambient 93 °C/W
MP20 thermal resistance, chip-to-case 34 °C/W
Power consumption at 5.5V 275 mwW
: """""""""""""""""""""""""""""""""""""" hl
5 i
- 15811 ) 14
RFIN! ::AEP PRES::LER Pﬂo%o:cxmwu S div ‘;:'::’;:: icomp DIAVL?ER | 4(:::1 _$Q1CRVSTAL
Q> X Q2
]
1 > ¢CHARGE
' POWER ' PUMP
H ON DET 15BIT LATCH '
: * DIVIDER RATIO v CHARG DRI\(I:E/
] VARICAP
scn.? 12C BUS ' ouT
! TRANSCEIVER :
SDAQ—>—] |
1
: y A BBITLATCH i
: PORT comkot DATA :
INFORMATION LATCH
: 31TL y 1 v :
I JADDRESS 3817 YYY y : S
E SELECT ADC Comp 0__ ; Vee
| L * | [ | 1
1 ~
]
|

Fig. 2 Block diagram. (Ports PO-P2 not present on SP5510S)
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FUNCTIONAL DESCRIPTION

The SP5510 is programmed from an 12C BUS. Data
and Clock are fed in on the SDA and SCL lines
respectively as defined by the 12C BUS format. The
synthesiser can either accept new data (write mode) or
send data (read mode). The Tables in Fig. 3 illustrate the
format of the data. The device can be programmed to
respond to several addresses, which enables the use of
more than one synthesiser in an 12C BUS system. Table 4
shows how the address is selected by applying a voltage
to P3. The last Bit of the address Byte (R/W) sets the
device into read mode if it is high and write mode if it is
low. When the SP5510 receives a correct address Byte it
pulls the SDA line low during the acknowledge period and
during following acknowledge periods after further data
Bytes are programmed. When the SP5510 is
programmed into the read mode the controlling device
accepting the data must pull down the SDA line during the
following acknowledge period to read another status Byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode Bytes 2+3
select the synthesised frequency while Bytes 4+5 select
the output port states and charge pump information.

Once the correct address is received and
acknowledged, the first Bit of the next Byte determines
whether that Byte is interpreted as Byte 2 or 4, a logic 0
for frequency information and a logic 1 for charge pump
and output port information. Additional data Bytes can be
entered without the need to re-address the device until an
12C stop condition is recognised. This allows a smooth
frequency sweep for fine tuning or AFC purposes.

If the transmission of data is stopped mid byte (i.e.,
by another device on the bus) then the previously
programmed byte is maintained.

Frequency data from Bytes 2 and 3 is stored in a 15
Bit shift register and is used to control the division ratio
of the 15 Bit programmable divider which is preceded by
a divide-by-8 prescaler and amplifier to give excellent
sensitivity at the local oscillator input, see Fig. 5. The
input impedance is shown in Figs. 7 and 8.

The programmed frequency can be calculated by
multiplying the programmed division ratio by 8 times the
comparison frequency Foomp.

When frequency data is entered, the phase
comparator, via the charge pump and varicap drive
amplifier, adjusts the local oscillator control voltage until
the output of the programmable divider is frequency and
phase locked to the comparison frequency.

SP5510

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or provided
by the on-chip 4MHz crystal controlled oscillator.

Note - the comparison frequency is 7.8125kHz when a
4MHz reference is used.

Bit 2 of Byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
for+170uA and a logic O for £ 50uA allowing compensation
for the variable tuning slope of the tuner and also to enable
fast channel changes over the full band. Bit 4 of Byte 4
(TO) disables the charge pump if set to a logic 1. Bit 8 of
Byte 4 (OS) switches the charge pump drive amplifier’'s
output off when it is set to a logic 1. Bit 3 of Byte 4 (T1)
selects a test mode where the phase comparator inputs are
available on P6 and P7, a logic 1 connects Foomp to P6 and
FDIV to P7

Byte 5 programs the output ports PO to P7, a logic 0
for a high impedance output; a logic 1 for low impedance
(on).

READ MODE

When the device is in the read mode the status data
read from the device on the SDA line takes the form shown
in Table 2.

Bit 1 (POR) is the power on reset indicator and is set
to a logic 1 if the power supply to the device has dropped
below 3V and the programmed information lost (e.g., when
the device is initially turned on). The POR is set to 0 when
the read sequence is terminated by a stop command. The
outputs are all set to high impedance when the device is
initially powered up. Bit 2 (FL) indicates whether the device
is phase locked, a logic 1 is present if the device is locked
and a logic 0 if the device is unlocked.

Bits 3, 4 and 5 (I12,11,10) show the status of the /O
Ports P7, P5 and P4 respectively. A logic 0 indicates a low
level and a logic 1 a high level. If the ports are to be used
as inputs they should be programmed to a high impedance
state (logic 1). These inputs will then respond to data
complying with standard TTL voltage levels. Bits 6, 7 and 8
(A2,A1,A0) combine to give the output of the 5 level ADC.

The 5-level ADC can be used to feed AFC information
to the microprocessor from the IF section of the television,
as illustrated in the typical application circuit.

APPLICATION
A typical application is shown in Fig. 4. All input/output
interface circuits are shown in Fig 6.
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MSB LSB

ADDRESS 11000 |mailmaol o [ A | BYTED
PROGRAMMABLE
DIVIDER 21 213f 212f 219 2100 29 [ 28 | A | BYTE2
PROGRAMMABLE
DIVIDER 2726 | 25| 24|23 |22 |21 | 20| A | BYTE3
HARGE PUMI
gngk'rsssrl;n: cPiTr|TO{ 1 |1 |1 [OS| A | BYTE4

T CONTROL
:T';OR CONTROL | o, | pg | ps | pa | p3 |p2*|P1*|po*| A | BYTES

Table 1 Write data format (MSB is transmitted first)

ADDRESS 11000 |maijmaol 1 |a | BYTE®
STATUS BYTE POR| FL |12 [ [10 [A2 |A1 | AO|A | BYTE2

A : Acknowledge Bit

Table 2 Read data format

MA1, MAQ : Variable address bits (see Table 4)
CP : Charge Pump current select
T1 : Test mode selection

TO : Charge pump disable

OS : Varactor drive Output disable Switch

P7, P8, PS5, P4, P3, P2*, P1*, P0* : control output states
POR : Power On Reset indicator
FL : Phase Lock detect Flag

12, 11, 10 : Digital information from Ports P7, P5 and P4, respectively
A2, A1, AO : 5 Level ADC data from P6 (see Table 3)

A2 Al A0 Voltage input to P6 MA1 | MAO |Voltage inputtoP3
1 0 0 0.6V to13.2v 0 0 0-0.2 Ve

0 1 1 0.45V t0 0.6V 0 1 ALWAYS VALID
0 1 0 |03V t0045Vc 1 0 03-0.7 Ve
0 0 1| 0.15Vect003 Ve 1 1 0.8Vcc-13.2V
0 0 0 [0t0015 Vec Table 4 Address selection

Table 3 ADC levels

NOTE: * Don’t care condition on SP5510S
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SP5510

+12Vo
+5V O
IF SECTION
AFC OUTPUT
TUNER
P3
22k 22k 22k
l—{ 10 3 [—e>—Pi
P24 8 [F—e>—F50
1 RES 7[— =P8 |
2N3906 | pp ] s . p7
2N3906 ) ] 12 SP ¢ h scL
BAND 2N3906 E 5510 | 12CBUS DA CONTROL
INPUTS [ & s 4 -l MICRO
{1 3
n
OSCILLATOR =ik 2
OUTPUT it 01” : ] |: 4MHZ
VARICAP |{ 39n
INPUT J 180n
22k 2N3904
+30V O
17777
Fig.4 Typical SP5510 application
WPz 777777777
. . N .
o ! .
. ' .
Vv, 37.5— /4;2;>/
™ OPERATIN
(mV AMS WINDOW
INTO 50Q)
5] |
125 \» : l///
N 4_______-—",v"
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1000
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1500

Fig.5 Typical input sensitivity
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SP5510

CHARGE
PUMP
DRIVE
OUTPUT

O

170

VREF
500

RF INPUTS

Loop amplifier

RF input

* ON SDA ONLY

SCL/SDAO

PORT

Vee

SCL and SDA input

Ports P7 - P4

[
:4
o
a

PORT P3
ONLY

CRYSTAL Q1
O CRYSTAL Q2

Ports PO-P3 (SP5510, SP55107), P3 only on SP5510S

Reference oscillator

Fig.6 SP5510 input/output interface circuits
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jo.5

S41:20 = 50Q
NORMALISED TO 509

$11:Zp = 50Q
NORMALISED TO 50Q
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SP5511

1.3 GHz BI-DIRECTIONAL I°C BUS 4-ADDRESS SYNTHESISER

The SP5511 is a single chip frequency synthesiser

designed for TV tuning systems. Control data is entered in CcHARGE PUMP []1 ~ 18 [ oRIVE oUTPUT
the standard 12C BUS format. In 18-lead plastic DIL
package, the SP5511 has 3 addressable current limited cavsTaL a1 [J2 17 1 Vee
outputs (P0-P2) and 4 addressable bi-directional open- CcRYsTAL G2 [] 3 16 {1 AFINPUT
collector ports (P4-P7) of which P6 is a 3-Bit ADC. The spA []4 15 [] RF INPUT
SP5511S is a variant in a 16-lead miniature platic package, scL}s SP 1a[]vec
without PO-P2 but identical in other respects to the SP5511. +worortp7 |6 251113 [ Po outPuT PORT
The information on these ports can be read via the 12C .
P

BUS. The device has 4 programmable 12C BUS addresses, vo poRT p6 [§7 12 [ P1 OUTPUT PORT
permitting 2 or more synthesisers to be used in a system. T vo PORT P5 18 11 [1P2 oUTPUT PORT

+ Vo PORT Pa [} 9 10 |1 P3 ADDRESS SELECT PORT

DP18
1 =Logic level IO port
FEATURES * = 3-bit ADC input
[ ] Complete 1.3GHz Single Chip System
B Programmable via 12C BUS
B Low power consumption (5V 48mA)
B Low Radiation CHARGE PUMP I | 1 15% DRIVE OUTPUT
CRYSTAL Q1 ] v
B Phase Lock Detector CRYSTAL Q2 T 1 R INeUT
B Varactor Drive Amp Disable o 5581'15 = CCFC'NPUT
M 7 Controllable Outputs, 4 Bi-Directional (SP5511) 1 /0 PORT P7 T 1 NE
A 1/0 PORT P6 1] I3 P3 ADD SELECT PORT
- g El-DlIre:‘ggnal Controllable Outputs (SP55118S) 1 U0 PORT Ps CT |8 9f=T1 1O PORT Pa t
] evel
B Variable 12C BUS Address For Picture in Picture TV MP16
M Full ESD Protection
B Fig.1  Pin connections - top view
* Normal ESD handling procedures should be observed.
APPLICATIONS ORDERING INFORMATION
B Sateliite TV when combined with SP4902 SP5511 DP (18 Lead Plastic Package)
. 2.5GHz Prescaler SP5511S MP (16 Lead Miniature Plastic Package)
B cable Tuning Systems
B vCRs
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb=-10°C to +80°C, Vo= +4.5V to 5.5V
All pin connections refer to SP5511 (DP package )

SP5511

These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage ranges unless otherwise stated.

Value .
Characteristic Pin Units Conditions
. Min Typ Max
Supply current 14 48 60 mA Vo =5V
Prescaler input voltage 15,16 12,5 300 mVgus | 80MHz to 1GHz
Prescaler input voltage 15,16 30 300 mVgpnms | 1.3GHz, see Fig. 5
Prescaler Input impedance 15,16 50 Q
Input capacitance 2 pF
SDA,SCL Input high voltage 4,5 3 55 \
Input low voltage 45 0 1.5 "
Input high current 4,5 10 pA Input voltage =V¢c
Input low current 45 -10 pA Input voltage =0V
Leakage current 4,5 10 uA When Vg =0V
SDA  Output voltage 4 0.4 v Isink =3mMA
Charge pump current low 1 +50 pA Byte 4 Bit 2=0, Pin 1 =2V
Charge pump current high 1 +170 LA Byte 4 Bit 2=1, Pin 1 =2V
Charge pump output leakage
current 1 5 nA Byte 4 Bit 4=1, Pin 1 =2V
Charge pump drive output current 18 500 LA V pin 18=0.7V
Charge pump amplifier gain 6400
Recommended crystal series 10 200 Q
resistance
crystal oscillator drive level 40 mVp-p
Crystal oscillator source 2 -400 Q Nominal spread + 15%
impedance
Output Ports
P0-P2 sink current” 11-13 07 1 15 mA | Vour=12Vv
P0-P2 leakage current” 11-13 10 uA | Vour=13.2V
P4-P7 sink current 6-9 10 mA Vour=0.7V
P4-P7 leakage current 6-9 10 uA Vout=13.2V
Input Ports
P3 Input current high 10 1 mA V pin10=Vg
P3 Input current low 10 -0.5 mA V pin10 =0V
P4,P5,P7 input voitage iow 6,89 0.8 \Y
P4,P5,P7 input voltage high 6,8,9 2.7 \"
P6 Input current high 7 +10 uA See Table 3 for ADC Levels
P6 Input current low 7 -10 uA

* Ports PO-P2 not present on the SP55118S.

1-141



SP5511

ABSOLUTE MAXIMUM RATINGS
All voltages are referred to Vge and pin 3 at OV.

Pin Pin Value
nit: ndition
Parameter SP5511 | SP5511S i Mo Units Conditions
Supply voltage 14 12 -0.3 7 \Y
RF input voltage 15, 16 13, 14 25 Vp-p
Port voitage 6-9,i1-13 6-9 -0.3 i4 \ Port in off state
6-9 6-9 -0.3 6 \ Port in on state
11-13 - -0.3 14 \ Port in on state
10 10 -0.3 Vec+0.3 \"
Total port output current 6-9,11-13 6-9 50 mA
RF input DC offset 15, 16 13, 14 -0.3 Ve +0.3 \"
Charge pump DC offset 1 1 -0.3 Vec+0.3 \"
Drive DC offset 18 16 -0.3 Vec+0.3 \
Crystal oscillator DC offset 2 2 -0.3 Vec+0.3 \"
SDA, SCL input voltage 4,5 4,5 -0.3 Vec+0.3 \" With V¢ applied
-0.3 55 \ V¢ not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °C/W
DP18 thermal resistance, chip-to-case 24 °C/wW
MP16 thermal resistance, chip-to-ambient 11 °C/wW
MP16 thermal resistance, chip-to-case 141 °C/W
Power consumption at 5.5V 275 mw
7 __________________________________________________ hl
' i
o) i > 15817 PHASE " 1L &
RF IN | e e progranmsie s L cour [« e e e | ' chvsTaL
. AMP_ DIVIDER [ Mz 602
> i
| LOCK A N — )
: P L_DH | < y : CHARGE
H , PumpP
\ ON DET 15 BIT LATCH \
: * DIVIDERRATIO |y CHARGE | DRIVE/
|_>—' PUMP - VARICAP
scLe>— 12C BUS 1 out
H TRANSCEIVER ks s :
SDA! 1
1 1
: A ‘ BBITLATCH CONTROL DATA :
! L PORT !
\ inFormation |l LATCH
H i i
I | ADDRESS 3BIT 3T 'y y Y '
| LEVEL ——0V
: SELECT ADC colmpL —1 i ce
i * | — ! Vee
! 1
| A a2
B« e T 000--0 O tmmmm e 2TCD :
P3 POP1P2  P4P5P6P7

Fig. 2 Block diagram. (Ports P0O-P2 not present on SP55118S)
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FUNCTIONAL DESCRIPTION

The SP5511 is programmed from an 12C BUS. Data
and Clock are fed in on the SDA and SCL lines respectively
as defined by the 12C BUS format. The synthesiser can
either accept new data (write mode) or send data (read
mode). The Tables in Fig 3 illustrate the format of the data.
The device can be programmed to respond to several
addresses, which enables the use of more than one
synthesiser in an 12C BUS system. Table 4 shows how the
address is selected by applying a voltage to P3. The
address input is shown in Fig.6. The last Bit of the address
Byte (R/W) sets the device into read mode if it is high and
write mode if it is low. When the SP5511 receives a correct
address Byte it pulls the SDA line low during the
acknowledge period and during following acknowledge
periods after further data Bytes are programmed. When the
SP5511 is programmed into the read mode the controlling
device accepting the data must pull down the SDA line
during the following acknowledge period to read another
status Byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode Bytes 2+3
select the synthesised frequency while Bytes 4+5 select
the output port states and charge pump information.

Once the correct address is received and
acknowledged, the first Bit of the next Byte determines
whether that Byte is interpreted as Byte 2 or 4, a logic 0 for
frequency information and a logic 1 for charge pump and
output port information. Additional data Bytes can be
entered without the need to re-address the device until an
I12C stop condition is recognised. This allows a smooth
frequency sweep for fine tuning or AFC purposes.

If the transmission of data is stopped mid byte (e.g.
by another device on the bus) then the previously
programmed byte is maintained.

Frequency data from Bytes 2 and 3 is stored in a 15
Bit shift register and is used to control the division ratio of
the 15 Bit programmable divider which is preceded
by a divide-by-8 prescaler and amplifier to give excellent
sensitivity at the local oscillator input, see Fig. 5. The input
impedance is displayed in Figs. 7 and 8.

The programmed frequency can be calculated by
multiplying the programmed division ratio by 8 times the
comparison frequency Feomp.

When frequency data is entered, the phase
comparator, via the charge pump and varicap drive
amplifier, adjusts the local oscillator control voltage until the
output of the programmable divider is frequency and phase
locked to the comparison frequency.

SP5511

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or provided
by an on-board 4MHz crystal controlied oscillator.

Note - the comparison frequency is 7.8125KHz when a
4Mhz reference is used.

Bit 2 of Byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
fort 170pA and a logic 0 fort 50 pA allowing
compensation for the variable tuning slope of the tuner and
also to enable fast channel changes over the full band. Bit
4 of Byte 4 (TO) disables the charge pump if set to a logic
1. Bit 8 of Byte 4 (OS) switches the charge pump drive
amplifier’s output off when it is set to a logic 1. Bit 3 of
Byte 4 (T1) selects a test mode where the phase
comparator inputs are available on P6 and P7, a logic 1
connects Feomp to P6 and Fy, to P7

Byte 5 programs the output ports PO to P2 and P4 to
P7; a logic 0 for a high impedance output , a logic 1 for low
impedance (on).

READ MODE

When the device is in the read mode the status data

read from the device on the SDA line takes the form shown
in Table 2.
Bit 1 (POR) is the power on reset indicator and is set to a
logic 1 if the power supply to the device has dropped
below 3 Volts and the programmed information lost (eg:
when the device is initially turned on). The POR is set to 0
when the read sequence is terminated by a stop command.
The outputs are all set to high impedance when the device
is initially powered up. Bit 2 (FL) indicates whether the
device is phase locked, a logic 1 is present if the device is
locked and a logic 0 if the device is unlocked.

Bits 3, 4 and 5 (12,11,10) show the status of the /O
Ports P7, PS5 and P4 respectively. A logic 0 indicates a low
level and a logic 1 a high level. If the ports are to be used
as inputs they should be programmed to a high impedance
state (logic 1). These inputs will then respond to data
complying with standard TTL voltage levels. Bits 6, 7 and 8
(A2,A1,A0) combine to give the output of the 5 level ADC.

The 5 level ADC can be used to feed AFC information
to the microprocessor from the IF section of the television,
as illustrated in the typical application circuit.

APPLICATION
A typical application is shown in Fig. 4. All input/output
interface circuits are shown in Fig. 6.
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SP5511

MSB LSB
ADDRESS 111|000 |mamaol o | A | BYTE1
.';?\232:”“'"“ 0 | 214 213| 212f 211 2100 29 | 28 [ A | BYTE2
Po':\(/:g::MMABLE 27 | 26| 252423222 ]|20| A | BYTE3
ﬁﬁ@“&ii";ﬁz 1 {ce|Ti |70 1 |11 |os| A ]|BYTES
:;?T';ORT CONTROL | ., 1 b6 | ps | pa | x |p2*|p1*|po*| A | BYTES
Table 1 Write data format (MSB is transmitted first)
I 111]0o oo [matmaol 1 | A | BYTEY
STATUS BYTE POR[ FL |12 |11 |10 [Aa2 |a1 [ A0 |A | BYTE2

Table 2 Read data format

A : Acknowledge Bit

MA1, MAQ : Variable address bits (see Table 4)

CP : Charge Pump current select
T1 : Test mode selection

TO : Charge pump disable

OS : Varactor drive Output disable Switch
P7, P6, PS5, P4, P3, P2, P1*, P0” : control output states
POR : Power On Reset indicator
FL : Phase Lock detect Flag

12, 11, 10 : Digital information from Ports P7, P5 and P4, respectively
A2, A1, AO : 5 Level ADC data from P6 (see Table 3)

X : Don’t care

A2 Al A0 Voltage input to P6 MAT1 | MAO |Voltage inputtoP3
1 0 0 | 06vto13.2v 0 0 0-0.1Vec

0 1 1 0.45Vc t0 0.6V 0 1 OPEN CIRCUIT

0 1 0 | 0.3Vec 0045 Ve 1 0 0:4-0.6Vcct
0 0 1 0.15Vcc100.3 Ve 1 1 0.9 Vee-Vec

0 0 0 | 0t0015 Vec Table 4 Address selection

Table 3 ADC levels

NOTES: * Don't care condition on SP5511S
1 Programmed by connecting a 15kQ resistor between pin 10 and Vg
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SP5511

+12V O
+5VO-
IF SIGNAL
IF SECTION
AFC OUTPUT
TUNER
P3,
22k 22k 22k
10 9 ]——-(—»—Pio
P2 11 8 [—e>—F%0
@ " | 2n3g0s ! i ’ ]] -
4_@ " | 2n3906 “Hl s 8 -
s .k scL
+—{]1a 5
BAND 2N3906 4, 5511 fl 12CBUS SDA CONTROL
INPUTS . e MICRO
in =]E{ 16 3 I—ﬁ
OSCILLATOR = {117 2
OouTPUT - “ 0.1y = 18 1 =
Tt Ly,
VARICAP Vi, 39"' P
INPUT _J 180n
22k 2N3904
+33V O 22k
i
Fig.4 Typical SP5511 application
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.. . H .
. . i .
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(m WINDOW
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251 |
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500 1000 1500
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Fig.5 Typical input sensitivity
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SP5511

5
w
w VW
Qa T2
<= oo
=
52
Q
Q
o
~
-

VREF

— 1 ]
RF INPUTS

Loop amplifier

RF input

* ON SDA ONLY

SCL/SDAO

Vee

10k

30k

SCL and SDA input

Address programming port

* NO RESISTOR
ON Pa-p7

< PORT
H 12k *

CRYSTAL Q1
CRYSTAL Q2

Ports PO-P2 and P4-P7 (SP5511), P4-P7 only on SP5511S

Reference oscillator

Fig.6 SP5511 input/output interface circuits
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SP5511

S11:2g = 500
NORMALISED TO 500

$11:2Zg = 50Q
NORMALISED TO 500

FREQUENCY MARKER STEP = 250MHz

Fig.8 Typical input impedance SP5511S
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SP5512

1.3 GHz BI-DIRECTIONAL I12C BUS CONTROLLED SYNTHESISER

The SP5512 is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format. In 18-lead plastic DIL
package (SP5512) and 20-lead miniature plastic package
(SP5512T), the device has 8 controllable open-collector
output ports (P0-P7) each capable of sinking 20mA. Ports
P4-P7 are bi-directional; in addition, P6 is a 3-Bit ADC. The
information on these ports can be read via the 12C BUS.
The SP5512S is a variant in a 16-lead miniature plastic
package, without PO and P1 but functionally identical in
other respects to the other two variants. The device has
one fixed 12C BUS address and 3 programmable
addresses, permitting 2 or more synthesisers to be used in
a system.

FEATURES

B Complete 1.3GHz Single Chip System

B Programmable via 12C BUS

B Low power consumption (5V 43mA)

M Low Radiation

B Phase Lock Detector

B Varactor Drive Amp Disable

M 8 Controllable Outputs, 4 Bi-Directional (SP5512,
SP5512T)

l 6 Controllable Outputs, 4 Bi-Directional (SP5512S)

M 5 Level ADC

B Variable 12C BUS Address For Picture in Picture TV

M Full ESD Protection *

* Normal ESD handling procedures should be observed.

APPLICATIONS

B Satellite TV when combined with SP4902
2.5GHz Prescaler

B Cable Tuning Systems

B vCRs

ORDERING INFORMATION

SP5512 DP (20 Lead Plastic Package)
SP5512S MP (16 Lead Miniature Plastic Package)
SP5512T MP (20 Lead Wide Body Miniature Plastic Package)
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cHarGe pump [[1 18 [] pRive outeuT
CRYSTAL Q1 []2 17 [] Vee
CRYSTAL Q2[]3 16 {] RF INPUT
spA[]a 15 [] RF INPUT
scL[]s SP 1a[Jvec
t vo PORT P7 (|6 5512, [] Po OUTPUT PORT
* /0 PORT P6 [} 7 12 [] P1 OUTPUT PORT
+ VO PORT P5 E 8 11 [] P2 OUTPUT PORT
t vo PORT P4 [} 9 10 [] P3 OUTPUT PORT/

ADDRESS SELECT PORT

DP1i

1 =Logic level I/O port
* = 3-bit ADC input

CHARGE PUMP CIJ |1 16 =T DRIVE OUTPUT
CRYSTAL Q1 I FT0 Ve
CRYSTAL Q2 1] [T RF INPUT
spa 1| SP [T RFINPUT
SCL 1 | 55128 1 V¢
1 /O PORT P7 ] I3 P2 OUTPUT PORT
* 1O PORT P6 1] EE PORT P3/ADD SELECT
+t¥VOPORTPSCI]|8 9 /O PORT P4 1
MP16
CHARGE PUMP I |1 20 =12 DRIVE QUTPUT
CRYSTAL Q1 1 My,
CRYSTAL Q2 CI] =13 RF INPUT
NC ] 1 RF INPUT
SDA CT] sP FDvg
SCLCIH| s5512T =2 PO OUTPUT PORT
1 10 PORT P7 CI] I P1 OUTPUT PORT
NC I 1) P2 OUTPUT PORT
* /O PORT P6 [T} -] PORT P3/ADD SELE:CT
1 1O PORT PS 1] |10 11 T30 PORT P4 1

MP20/W

Fig.1

Pin connections - top view




SP5512

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamp=-10°C to +80°C, Vo= +4.5V to 5.5V
All pin connections refer to SP5512 (DP package )
These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage ranges unless otherwise stated.

. . Value . .
Characteristic Pin - Units Conditions
Min Typ Max

Supply current 14 43 53 mA Ve =5V
Prescaler input voltage 15,16 12.5 300 mVgpus | 50MHz to 1GHz
Prescaler input voltage 15,16 30 300 mVgeus | 1.3GHz, see Fig. 5
Prescaler Input impedance 15,16 50 Q

Input capacitance 2 pF
SDA,SCL Input high voltage 45 3 55 v

Input low voltage 4,5 0 1.5 \"

Input high current 45 10 BA Input voltage =Vg¢

Input low current 4.5 -10 uA Input voltage =0V

Leakage current 45 10 uA When Vg =0V
SDA  Output voltage 4 0.4 v lsink =3mMA
Charge pump current low 1 +50 uA Byte 4 Bit 2=0, Pin 1.=2V
Charge pump current high 1 +170 uA Byte 4 Bit 2=1, Pin 1 =2V
Charge pump output leakage current 1 +5 nA Byte 4 Bit 4=1, Pin 1 =2V
Charge pump drive output current 18 500 uA V pin 18=0.7V
Charge pump amplifier gain 6400
Recommended crystal series 10 200 Q
resistance
Crystal oscillator drive level 40 mVp-p
Crystal oscillator source 2 -400 Q Nominal spread + 15%
impedance
Output Ports
PO-P7 sink current (see note 1) 6-13 20 mA Vour=0.7V, see note 2
P0-P7 leakage current (see note 1) 6-13 ’ 10 pA Vour=13.2V
Input Ports
P3 Input current high 10 : +10 uA V pin10=13.2V
P3 Input current low 10 -10 uA V pin10 =0V
P4,P5,P7 input voltage low 6,89 0.8
P4,P5,P7 input voltage high 6,89 2.7
P6 Input current high 7 +10 A | See Table 3 for ADC levels
P6 Input current low 7 -10 uA

NOTES

1. Ports PO and P1 not present on the SP5512S.
2. Source impedance between all output ports and ground is approximately 5Q. This should be taken into account when
calculating output port saturation voltages.
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SP5512

ABSOLUTE MAXIMUM RATINGS

All voltages are referred to Vgg and pin 3 at OV.

Pin references are for SP5512 (DP18 package)

Value
Parameter Pin - Units Conditions
Min Max
Supply voltage 14 -0.3 7 \"
RF input voltage 15, 16 2.5 Vp-p
Port voltage 6-13 -0.3 14 Vv Port in off state
6-13 -0.3 6 Vv Port in on state
Total port output current 6-13 50 mA
RF input DC offset 15, 16 -0.3 Vec+0.3 \Y
Charge pump DC offset 1 -0.3 Vec+0.3 \"
Drive DC offset 18 -0.3 Vec+0.3 \"
Crystal oscillator DC offset 2 -0.3 Vec+0.3 \"
SDA, SCL input voltage 4,5 -0.3 Vec+0.3 \ With V¢ applied
-0.3 55 Vv Ve not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
DP18 thermal resistance, chip-to-ambient 78 °CwW
DP18 thermal resistance, chip-to-case 24 °C/W
MP16 thermal resistance, chip-to-ambient 11 °CW
MP16 thermal resistance, chip-to-case 41 °C/W
MP20 thermal resistance, chip-to-ambient 93 °C/W
MP20 thermal resistance, chip-to-case 34 °C/W
Power consumption at 5.5V 275 mW | All ports off
VTt H
$ ]
-] 15817 s Yy
REIN PRE PRESCALER PROGRAMMABLE paw | Pase | rcome owoer| f osc TG 01CRYSTAL
: AMP i DIVIDER : amre | 4o
N B '
H LOCK A —" . |
| E)ET ¥ CHARGE
| POWER PUMP
. ON DET 15 BIT LATCH
: i DIVIDER RATIO CHARGE DRIVE/
|.>_l PUMP - VARICAP
SCL?-)_‘ 12C BUS ouT
! TRANSCEIVER L0k
SDAP—>
! ]
] ‘ ‘ 8BITLATCH
] PORT CONTROL DATA
: eomarion  JLo LATCH
1 [aooress 3817 3L Yy r *
1 LEVEL ——y
1 * L=
H — ov
]
L 000 <§ 00 mmmm e
PO P1P2P3 PAPS5P6P?
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Fig. 2 Block diagram. (Ports PO and P1 not present on SP5512S)




FUNCTIONAL DESCRIPTION

The SP5512 is programmed from an 12C BUS. Data
and Clock are fed in on the SDA and SCL lines
respectively as defined by the 12C BUS format. The
synthesiser can either accept new data (write mode) or
send data (read mode). The Tables in Fig. 3 illustrate the
format of the data. The device can be programmed to
respond to several addresses, which enables the use of
more than one synthesiser in an 12C BUS system. Table 4
shows how the address is selected by applying a voltage
to P3. The last Bit of the address Byte (R/W) sets the
device into read mode if it is high and write mode if it is
low. When the SP5512 receives a correct address Byte it
pulls the SDA line low during the acknowledge period and
during following acknowledge periods after further data
Bytes are programmed. When the SP5512 is
programmed into the read mode the controlling device
accepting the data must pull down the SDA line during the
following acknowledge period to read another status Byte.

WRITE MODE (FREQUENCY SYNTHESIS)

When the device is in the write mode Bytes 2+3
select the synthesised frequency while Bytes 4 +5 select
the output port states and charge pump information.

Once the correct address is received and
acknowledged, the first Bit of the next Byte determines
whether that Byte is interpreted as Byte 2 or 4, a logic 0
for frequency information and a logic 1 for charge pump
and output port information. Additional data Bytes can be
entered without the need to re-address the device until an
12C stop condition is recognised. This allows a smooth
frequency sweep for fine tuning or AFC purposes.

If the transmission of data is stopped mid byte
(e.g.., by another device on the bus) then the previously
programmed byte is maintained.

Frequency data from Bytes 2 and 3 is stored in a 15
Bit shift register and is used to control the division ratio
of the 15 Bit programmable divider which is preceded by
a divide-by-8 prescaler and amplifier to give excellent
sensitivity at the local oscillator input, see Fig. 5. The
input impedance is shown in Figs. 7 and 8.

The programmed frequency can be calculated by
multiplying the programmed division ratio by 8 times the
comparison frequency Foomp.

When frequency data is entered, the phase
comparator, via the charge pump and varicap drive
amplifier, adjusts the local oscillator control voltage until
the output of the programmable divider is frequency and
phase locked to the comparison frequency.

SP5512

The reference frequency may be generated by an
external source capacitively coupled into pin 2 or provided
by the on-chip 4MHz crystal controlled oscillator.

Note - the comparison frequency is 7.8125kHz when a
4MHz reference is used.

Bit 2 of Byte 4 of the programming data (CP)
controls the current in the charge pump circuit, a logic 1
for £ 170uA and a logic 0 for + 50uA allowing compensation
for the variable tuning slope of the tuner and also to enable
fast channei changes over the full band. Bit 4 of Byte 4
(TO) disables the charge pump if set to a logic 1. Bit 8 of
Byte 4 (OS) switches the charge pump drive amplifier’s
output off when it is set to a logic 1. Bit 3 of Byte 4 (T1)
selects a test mode where the phase comparator inputs are
available on P6 and P7, a logic 1 connects Fooyp to P6 and
FDIV to P7

Byte 5 programs the output ports PO to P7, a logic 0
for a high impedance output; a logic 1 for low impedance
(on).

READ MODE

When the device is in the read mode the status data
read from the device on the SDA line takes the form shown
in Table 2.

Bit 1 (POR) .is the power on reset indicator and is set
to a logic 1 if the power supply to the device has dropped
below 3V and the programmed information lost (e.g., when
the device is initially turned on). The POR is set to 0 when
the read sequence is terminated by a stop command. The
outputs are all set to high impedance when the device is
initially powered up. Bit 2 (FL) indicates whether the device
is phase locked, a logic 1 is present if the device is locked
and a logic 0 if the device is unlocked.

Bits 3, 4 and 5 (12,11,10) show the status of the I/O
Ports P7, P5 and P4 respectively. A logic 0 indicates a low
level and a logic 1 a high level. If the ports are to be used
as inputs they should be programmed to a high impedance
state (logic 1). These inputs will then respond to data
complying with standard TTL voltage levels. Bits 6, 7 and 8
(A2,A1,A0) combine to give the output of the 5 level ADC.

The 5-level ADC can be used to feed AFC information
to the microprocessor from the IF section of the television,
as illustrated in the typical application circuit.

APPLICATION

A typical application is shown in Fig. 4. All input/output
interface circuits are shown in Fig 6.
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SP5512

MSB LSB
ADDRESS 111000 |majmaol o | a | BYTEY
PD?\%I?SQMMABLE 0 | 2| 213 212| 211 210 29 [ 28 | A | BYTE2
;?\232: MMABLE | 27|26 |25 | 2o |23 |22 | 21 | 20 | A | BYTE3
ﬁ:ﬁ“&i?‘;}‘#s’ 1t {ce|{TifTof1 {1 |1 ]|os| A [BYTEA4
:;‘.’T';ORT CONTROL | o, 1 b6 | ps | pa | 3 | P2 |P1*|po*| A | BYTES
Table 1 Write data format (MSB is transmitted first)
ADDRESS 1 {1100 ]0 [maijmao| 1 [A | BYTE1
STATUS BYTE POR| FL [12 |11 |10 [A2 |A1 | AO|A | BYTE2

Table 2 Read data format

A : Acknowledge Bit
MA1, MAQ : Variable address bits (see Table 4)
CP : Charge Pump current select
T1 : Test mode selection

TO : Charge pump disable

OS : Varactor drive Output disable Switch

P7, P6, P5, P4, P3, P2, P1*, PO* : control output states
POR : Power On Reset indicator
FL : Phase Lock detect Flag

12, 11, 10 : Digital information from Ports P7, P5 and P4, respectively
A2, A1, AO : 5 Level ADC data from P6 (see Table 3)

A2 A1l A0 Voltage input to P6 MA1 | MAO |Voltage inputtoP3
1 0 0 |06V tot32v 0 0 0-0.2V¢c
()} 1 1| 0.45V 10 0.6V 0 1 ALWAYS VALID
0 1 0 |03V to0.4sve 1 0 03-0.7 V¢
0 0 1015V t00.3 Ve, 1 1 0.8Vcc-13.2V
0 0 0 | 0t00.15 Ve Table 4 Address selection

Table 3 ADC levels

NOTE: * Don't care condition on SP5512S
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SP5512

+12VOo
+5VO
IF SIGNAL
IF SECTION
TUNER AFC OUTPUT
P3,
22k 22k 22k 3x
12k l—[ 10 sf—~—Fo
p2 44 a1 PS5,
1t LR |
2N3906 —H-eo ] i P7,
" | 2n3906 2 ° scL
SpP h
+—{J1a 5
BAND 2N3906 5512 | 12CBUS SDA CONTROL
{]1s af
INPUTS 5 H MICRO
1n _:—[ 16 3
OSCILLATOR " K=l Rk 2 1 AMHZ
OUTPUT g 01y == 18 1
T (et 4,
VARICAP VT 39"' i
INPUT _] 180n
22k 2N3904
+30V0 22k
17717
Fig.4 Typical SP5512 application
300 I |
| %4 7 A
. - 1
.. : H .
.. . H .
Ly
N OPERATING
(mV RMS
WINDOW
INTO 50Q)
25|
12.5 \ /A
500 1000 1500
FREQUENCY (MHz)

Fig.5 Typical input sensitivity
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SP5512

o CHARGE
PUMP

170

VREF

RF INPUTS

Loop amplifier

RF input

* ON SDA ONLY

SCL/SDA O

PORT

Ve

SCL and SDA input

Ports P3 - P7

O PORT

CRYSTAL Q1
CRYSTAL Q2

e e e r e ———————

Ports PO-P2 (PO and P1 not present on SP5512S)

Reference oscillator

Fig.6 SP5512 input/output interface circuits
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SP5512

Sy1:2o = 500
NORMALISED TO 500

= 250MHz

S14:2Z0 = 50Q
NORMALISED TO 509

FREQUENCY MARKER STEP

= 250MHz

Fig.8 Typical input impedance SP5512S and SP5512T
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GEC PLESSEY

[SEMICONDUCTORS |

PRELIMINARY INFORMATION
2381-1.2

SP5514S

2
1.3 GHz | C BUS CONTROLLED SYNTHESISER

The SP5514S is a single chip frequency synthesiser
designed for TV tuning systems. Control data is entered in
the standard 12C BUS format, at a maximum rate of
500kHz. The device has one addressable current limited
output port, P3, and four addressable open collector ports,
P4-P7. The SP5514S has one fixed 12C BUS address and

CHARGE PUMP (1]

1L DRIVE OUTPUT

/- | CRYSTAL Q1 1] Vee
3 programmable addresses, permitting 2 or more CRYSTAL Q2 I I3 RF INPUT
synthesisers to be used in a system. The comparison SDA 1] 5581‘;8:: RF INPUT
f ; : SCL ] = v
requency is 7.8125kHz derived from a 4MHz crystal /o PORT P7 — N%C

controlled oscillator.

/O PORT P6 1]

- PORT P3/ADD SELECT

/0 PORT Ps CI{|8 97T 1/O PORT P4
MP1
FEATURES 6
= ggfﬁi\;bfag ISZIg)ngeughlp System Fig.1 Pin Connections (Top View)
M Low power consumption (5V 43mA)
B Low Radiation APPLICATIONS
B Varactor Drive Amp Disable ) } )
B 5 Controllable Outputs B Sateliite TV when combined with SP4902
M Full ESD Protection® 2.5GHz Prescaler
B 500kHz Clock Rate B Cable Tuning Systems
B vCRs
* Normal ESD handling procedures should be observed
C. L
O—>— > 158IT PHASE L Q1
RF IN: ::AEP lRESf:LEu PRO(';FI(AMMABLE 'tdw comp F comp Dl:/;[‘)iR - 4(:4552 i CRYSTAL
6 VIDER 3 ..? 2
]
: > CHARGE
' Y i PUMP
: 15 BIT LATCH :
1 DIVIDER RATIO CHARGE. ! DRIVE/
é PUMP - VASL(%_AP
SCL} 12C BUS '
. TRANSCEIVER AToA e i
SDAS |
1 5 BITLATCH H
: PORT CONTROL DATA H
: INFORMATION I LATCH 0s 7777'
: ADDRESS
| SELECT
]
i
]
]

P3 P4 P5P6 P7

Fig.2 Block diagram of SP5514S

i-156



ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb =-10°C to 80°C, Voo =+ 4.5V to 5.5V

SP5514S

These Characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage ranges unless otherwise stated.

e . Value . "
Characteristic Pin Units Conditions
Min Typ Max
Supply current 12 43 53 mA Vec =5V
Prescaler input voltage 13,14 12.5 300 mVems | 50MHz to 1GHz
Prescaler input voltage 13,14 30 300 mVpus | 1.3GHz, see Fig. 5
Prescaler Input impedance 13,14 50 Q
Input capacitance 2 pF
SDA,SCL Input high voltage 45 3 55 \
Input low voltage 4.5 0 15 Vv
Input high current 45 10 pA Input Voltage =Vc¢g
Input low current 45 -10 uA Input Voltage =0V
Leakage current 45 10 A When Ve =0V
SDA  Output voltage 4 0.4 \ lsink =3mMA
SCL clock rate 5 0.5 MHz
Charge pump current low 1 +50 uA Byte 4 Bit 2=0 Pin 1 =2V
Charge pump current high 1 +170 uA Byte 4 Bit2=1 Pin 1 =2V
Charge pump output leakage 1 +1 LA Byte 4 Bit 4=1 Pin 1 =2V
Current
Charge pump drive output 16 500 pA V pin 16 =0.7V
Current
Output Ports
P3 sink current 10 0.7 1 1.5 mA Vour =12V
P3 leakage current 10 10 pA Vour=13.2V
P4-P7 sink current 6-9 10 mA Vour=0.7V
P4-P7 leakage current 6-9 10 uA Vour = 13.2V
Input Port
P3 Input current high 10 +10 WA |V pin 10 = 55V
P3 Input current low 10 -10 uA V pin 10 = OV
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SP5514S

ABSOLUTE MAXIMUM RATINGS

All voltages are referred to Vgg and pin 3 at OV.

Value .
Parameter Pin Units Conditions
Min Max
Supply voltage 12 -0.3 7 \"
RF input voltage 13, 14 25 Vp-p
Port voitage 6- 10 -0.3 14 \ Port in off state
6-9 -0.3 6 \ Port in on state
10 -0.3 14 \% Port in on state
Total port output current 6-10 50 mA
RF input DC offset 13, 14 -0.3 Voc+0.3 \
Charge pump DC offset 1 -0.3 Voc+0.3 \
Drive DC offset 16 -0.3 Vec+0.3 \"
Crystal oscillator DC offset 2 -0.3 Ve +0.3 \Y
SDA, SCL input voltage 4,5 -0.3 Vec+0.3 \" With V¢ applied
-0.3 55 \ V¢ not applied
Storage temperature -55 +125 °C
Junction temperature +150 °C
Thermal resistance, chip-to-ambient 11 °C/W
Thermal resistance, chip-to-case 41 °C/W
Power consumption at 5.5V 275 mwW All ports off

FUNCTIONAL DESCRIPTION

The SP5514S is programmed from an 12C BUS. The
data is fed in on the SDA line and clock on the SCL line as
dictated by the 12C BUS format at an increased clock rate
of 0.5MHz. The Tables in Fig 3 illustrate the format of the
data in write mode. The device can be programmed to
respond to several addresses. This enables the use of
more than one synthesiser in an 12C BUS system. Table 2
shows how the address is selected by applying a voltage to
P3. The last bit of the address Byte R/W must be set to 0
for correct write operation. When the SP5514S receives a
correct address Byte it pulls the SDA line low during the
acknowledge period and during following acknowledge
periods after further data Bytes are programmed.

Once the correct address is received and acknowledged
the first bit of the next byte determines whether that byte is
interpreted as byte 2 or 4. A logic 0 for byte 2, frequency
information and 1 for byte 4, control information. Byte 2
must be followed by byte 3 or STOP; similarly byte 5
follows byte 4. Until an 12C BUS stop condition is
recognised, additional data Bytes can be entered without
the need to re-address the device. This allows a smooth
frequency sweep for fine tuning or AFC purposes.

If the transmission of data is stopped mid byte (e.g. by
another device on the bus) then the previously
programmed byte is maintained.

Frequency data from Bytes 2 and 3 is stored in a 15 Bit
shift register and is used to control the division ratio of the
15-Bit programmable divider which is preceded by a
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divide-by-8 prescaler and amplifier to give excellent
sensitivity at the local oscillator input, see Fig. 5. The input
impedance is shown in Fig. 7.

When frequency data is entered, the phase comparator,
via the charge pump and varicap drive amplifier, adjusts the
local oscillator control voltage until the output of the
programmable divider is frequency and phase locked to the
7.8125kHz reference obtained by dividing the output of the
4MHz crystal oscillator by 512.

Bit 2 of Byte 4 of the programming data (CP) controls
the current in the charge pump circuit a logic 1 for + 170uA
and a logic 0 for +50uA allowing compensation for the
variable tuning slope of the tuner and also to enable fast
channel changes over the full band. Bit 4 of Byte 4 (T0)
disables the charge pump if set to a logic 1. Bit 8 of Byte 4
(OS) switches the charge pump drive amplifier’s output off
when it is set to a logic 1. Bit 3 of Byte 4 (T1) selects a
test mode where the phase comparator inputs are available
on P6 and P7, a logic 1 connects P6 to FCump and P7 to
Fdiv

Byte 5 programs the output ports P3 to P7 a logic O for
a high impedance output, a logic 1 for low impedence (on).
When any of the optional addresses are used P3 must be
programmed in its high impedance state.

APPLICATION
A typical application is shown in Fig. 4. All interface
circuitry is shown in Fig. 6.




SP5514S

MSB LSB
ADDRESS 111000 [maimaol o | a | BYTED
;?SSEQMMABLE 0 | 24| 213|217 211] 2100 29 | 28 | A | BYTE2
;ng::MMABLE 27 | 26 | 25| 24| 23|22 | 21|20 | A | BYTE3
Ic\:ADR&ES?;x: 1 |cp T |TO] 1 |1 |1 |OS| A | BYTEA
:;?T';ORT CONTROL P7 | P6 | PS | P4 | P3| X X X A BYTES

Table 1 write data format ( MSB is transmitted first)

A : Acknowledge Bit

MA1, MAO : Variable address bits (see table 2)
CP : Charge Pump Current Select

T1 : Test Mode Selection

T0 : Charge Pump Disable

OS : Varactor Drive Output Disable Switch

P7, P6, P5, P4, P3, : Control Output States

X : DONT CARE

MA1 | MAO |Voltage inputtoP3
0 0 0-0.2V¢c
0 1 ALWAYS VALID
1 0 0.3-0.7Vc
1 1 0.8V(c-13.2V

Table 2 Address selection

Fig.3 Data formats
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SP5514S

+12VO—
+5V O——
TUNER
ADDRESS SELECT
o P3
22k 22k 22k 3x —
12k P4
{}s 8 P5
= | v e
2N3306 —
¢ { H- [ 6 g———>—o P?
2N3906 h
BAND 2N3906 9 ; 12 sp SH = 12cBUS CONTROL
{13 a MICRO
INPUTS | n q ’ss1as ;
n :[ 14 3 }—-L
OSCILLATOR 1t s 2 = aMHZ
ouTPUT - 0.1 ii % 1 :j_ I:r
VARICAP vt 50 39n 18p
INPUT — I 180n
22k 2N3904
+30Vo—— 22k
7777
Fig.4 Typical SP5514S application
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SP5514S

1 5 CHARGE
PUMP
16 , DRIVE
OUTPUT

170

)

550

VREF

550

Loop amplifier

RF input

Vee

* ON SDA ONLY

PORT

10,

Vee

SCL and SDA input

Port P3

'—&90 OUTPUT

CRYSTAL Q1
CRYSTAL Q2

2
3

Ports P7-P4

Reference oscillator

Fig.6 SP5514S input/output interface circuits
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SP5514S

S$;1:2p = 50Q
NORMALISED TO 500

FREQUENCY MARKER STEP = 250MHz

Fig.7 Typical input Impedance SP5514S
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GEC PLESSEY

SEMICONDUCTORS |

PRELIMINARY INFORMATION

SL5066

VIDEO MODULATOR

The SL5066 is a video up converter, able to operate up
to 900MHz. It is compatible with all video standards PAL,
NTSC and SECAM - accepting baseband video and sound
inputs and modulating up to any desired VHF or UHF
channel.

Output drive is directly into 75Q. Prescaler outputs are
also provided enabling the use of a synthesiser to control
oscillator frequency. The SL5066 operates from a 5V
supply.

FEATURES

B 5V Operation

B Symmetrical RF Oscillator Operating up to 900MHz
B Symmetrical RF drive to a frequency synthesiser
Video Signal Input Clamp

Video Peak White Level Detection and Automatic
Gain Control

Negative and Positive Video Modulation

Control of Video Modulation Index

Direct Drive into 75Q, via Symmetrical Outputs

FM and AM Sound

Control of Sound Modulation Index

Picture Carrier to Sound Carrier Ratio Adjustment
Low Radiation

Good Oscillator Stability

Low External Component Count

Full ESD Protection *

*Normal ESD handling procedures should be observed.

APPLICATIONS

Video Recorders

Cable Systems

Video Cameras

Personal Computers

Video Security Systems

Cableless In-home Video Distribution (LPTV)

3054-1.2
mob ouTpuT 2[] 1 ~ 2 [l GnD
moD outPuT 1[] 2 19 [ vee
moD INDEX[] 3 18 |] FM/AM SELECT
VIDEO INPUT[] 4 17 [] Aubio INPUT
AGC HOLD[] 5 16 |[] SOUND OSC 1
ano[] 65459885 [ sounp osc 2
PRESCALER OUTPUT 1[} 7 14 ] GND
PRESCALER OUTPUT 2[] 8 13 [1LO INPUT 2
LoinPuUT1[] 9 12 [1Lo outpuT 2
Lo outPuT 1[] 10 11 Lo vee
DP20
MOD OUTPUT 21 |1 20 T3 GND
MOD OUTPUT 1CIH | 2 19DV
MOD INDEX T | 3 18 -T2 FM/AM SELECT
VIDEO INPUT I | 4 17 -1 AUDIO INPUT
AGC HoLbC |5 _SL 16 -1 SOUND OSC 1
GND ] | 6 5066T 15 13 SOUND OSC 2
PRESCALER OUTPUT 11 |7 143 GND
PRESCALER OUTPUT 2 I | 8 133 LO INPUT 2
LO INPUT 11 |9 12 [T LO OUTRUT 2
Lo oUTPUT 1 | 10 11T L0 Ve

MP20

Fig.1 Pin connections - top view

ORDERING INFORMATION
SL5066 DP - (20 lead DIL Plastic Package)
SL5066T MP - (20 lead Miniature Plastic Package)
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SL5066

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = -10to +80°C, Vgc=4.5t0 5.5V
These characteristics are guaranteed by either production test or design. They apply within the specified ambient
temperature and supply voltage ranges unless otherwise stated.

Value
Characteristic Pin Units Conditions
Min. | Typ. | Max.
Supply voltage 11,19 | 45 55 Vv
Suppiy current 11,19 5i mA
LO prescaler output level 7.8 10 mV RMS | Single ended into 50Q
LO Prescaler output impedance 7.8 50 Q
LO drift with temp. from switch-on 10,12 70 kHz See Note 1
LO variation with supply 10,12 330 kHz See Note 1, Vo =4.5V to 5.5V
RF carrier output level 1,2 80 dBuV Single ended into 75Q
Video Input 4 0.5 1.0 1.5 V p-p
Video mod index 12 73 % See Note 2
Video Signal/Noise Ratio 1,2 59 dB Weighted PAL 200kHz to 5.5MHz
Sound Subcarrier temp. drift from switch-on | 15,16 4 kHz See Note 1 L= 20uH
Sound drift with supply 15,16 25 kHz | Vog=4.5V to 5.5V fszsr\ﬁH'z
Sound IF shift on switch from FM to AM 15,16 20 kHz See Note 1
Audio input impedance 17 25 kQ
Audio input voltage reference 17 2 Vv
Audio input level 17 2 V p-p
FM THD 1,2 0.1 % Q=3, Af=+ 20kHz
AM THD 1,2 03 % V aunio = 880mV p-p
Picture/sound carrier ratio (FM) 1,2 115 dB R =0, See Note 3
Sound oscillator FM deviation 1,2 70 kHz/V C=150pF, L=4.7uH (Q_=10)
NOTES

1. Including external component effects
2. May be increased by use of external resistor, see Fig.3
3. May be adjusted by use of external resistor, see Fig.4

Power levels shown are relative to picture carrier fp
80dBuV
-11.5dB
-12.5dB
-45dB
-70dB -70dB
fp fp + (fs-fc) fc fs 2xfc 2xfs
2.07MHz 4.43MHz 6.5MHz 8.86MHz 13MHz

Fig.2 Frequency spectrum above the picture carrier

1-164



VIDEO

The Video signal is applied to pin 4 via a coupling
capacitor (see Fig. 7). This capacitor provides both
clamping and black level hold. The internal peak white
AGC can cope with an input signal of between 0.5 and 1.5
Volts peak to peak. The full 9.5dB AGC range is handled
within a 600mV span on this storage capacitor.

Pin 3 (MOD INDEX) determines whether the
modulation is either positive or negative and also sets the
modulation index.

For negative modulation (PAL) with an 80% modulation
index, pin 3 should be connected directly to ground. For
positive modulation with an 80% modulation index, pin 3
should be connected to Vgc.

In both cases, the modulation index is increased by
connecting a resistor between pin 3 and either ground or
Ve depending on type of modulation desired, see Fig 3.

AUDIO

The sound IF oscillator can operate from 4.5MHz to
6.5MHz to cover all sound standards. The centre frequency
is determined by the sound IF tank LC connected between
pins 15 and 16.

The centre frequency is given by:

fo= ——
" 2n VLG

The Q factor of the tank is given by:

1770
- 1770 _ x
Q= gt = 1770 2nk,C

The Q factor of the inductor must be high, i.e., >20
A graph of FM deviation v. Cyank is given in Fig. 11.

Good temperature stability can be achieved by the
correct choice of temperature coefficients for Caypio and
Laupio-

The audio signal should be coupled into pin 17 via a
470nF capacitor. The maximum input level is 2V peak-to-
peak. For AM, the input must consist of an AC signal with a
DC offset. The ratio of the AC peak to voltage to the DC
offset determines the AM index.

The DC offset is given by:

DCorrser = 25 féim V, with Ry in ke

For the example given in the application diagram (Fig.
12) a value of 68kQ is used for Rpy. This gives a DC offset
of 540mV. An audio input of 880mV peak-to-peak (440mV
peak) thus gives an AM index of 80%.

Selection of AM or FM sound is made via pin 18
(FM/AM select). For FM, the pin should be connected to
ground via a resistor. For AM, the pin should be connected
to Vge. The value of the resistor will determine the Picture
Carrier to Sound Carrier Ratio. For the FM case see Fig.4

MODULATED RF OUTPUT

The RF output drive from pins 1 and 2 is designed to
drive directly into a 75Q load. Output drive level is 80uV
single ended into 75Q.

SL5066

LOCAL OSCILLATOR

The local oscillator is able to operate up to 900MHz
enabling the SL5066 to be used over all VHF and UHF
channels. By careful choice of components and layout it is
possible to tune over an octave using a fixed inductor.

Good isolation between the local oscillator and the
modulated RF outputs is required to prevent signal
coupling and affecting apparent modulation index. This is
best performed by the use of a ground plane to cut down
radiation.

120

't POSITIVE
e NEGATIVE

110

100

INDEX (%)

90

80

70

0 4 8 12 16 20 24 28 32 36 40

R (kQ)
Fig.3 Typical video modulation Index (SL5066)

PC/SC RATIO (dB)

0 2 4 6 8 10 12 14 16 18 20 22
R (kQ)

Fig.4 Typical picture/sound carrier ratio (SL5066)
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SL5066

SL5066 SL5066
220p
FM/AM SEL 18|} o0 AUDIO FM/ AM SEL 18 470n
AUDIO 1P 17 INPUT AUDIO I/P 17 AUDIO
220k (=300mV p-p) INPUT
16 16 -
SOUND (PRE-EMPHASIS 5045) SOUND 6 68k (880mVp-p
a7 u IS 80%
TANK ) 15 i TANK ) 45
150p 100p MODULATION
' INDEX)
I (6MHz) | (6.5MHz)
1 ]
Fig.5 Typical FM sound section Fig.6 Typical AM sound section
1
1 SL5066
|
BB405
330 3 VIDEO MODULATION
n
VIDEG 5§ij INDEX SET
q
INPUT A — VIDEO INPUT BB40S
D
75 5 AGC HOL
120n T, ark | | a7k
TUNING
VOLTAGE

Fig.7 Video input

JE]

10k 47k

Vrune
TUNE

St
pum

Fig.9 Test circuit
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SL5066

OUTPUT LEVEL (dBpV)

Qrank =147  Qrank=3.15 Orank =549 Qrank =10.04
! 1 i i
80 prr " N 380
| o e e ] - ——— o ——— = e -
) }
s ! ! PC, NO VIDEO 4360
] |
! 1 |
! H | 340
70 : :
i H H 320
! | | SCFM
L T N T
\ ' ! Sreteiieiiaaeaaa..d300 o~
| ! ! 2
B | 1
60 f ! ! 80 =
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4 | 1 [=
| | i 200 &
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i ! FMDEVIATION | <
1 H 200
1
awpi ! : <
s 1 | 180 Z
H Te [ o
| T~ ' [=
o i 1 60 <
1 | ! s
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] . -
] -
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SOUND TANK CAPACITANCE (pF)

Fig.11 Sound oscillator harmonics and FM deviation v. tank capacitance (fsoynp = 6.0MHz)

MODULATED
75 10n OUTPUT
Py [ (g
g op 22
VIDEO n
INPUT ] ”7'7_7_“&_[ 3 18 70 220p
330
iz —1 7 [ "”_[4 17 mugﬁ
l—_'||[||——{ 2 17 [l 7 —:!Dn 5 < sose™ o s 2
—{] 3 16 =011 1
18p l_ H RF n Laubio  Caupio
spA —e—>—1—{] 4 15 [} - 1H]- 14
+5V n 12p
scL —>——] 5 spssto’? '_\——%n /7777_1H 8 13 '—;;
nclls 13 ]Nc”,'—?; qziHe 2 [HF—¢ +5V
nef] 7 12 [I NC VARACTOR ‘TSpIH 10 1 f—-/
nclls 1 e LINE DRIVE 22[‘] ==100n
nef] s 10 [ nc +30v
22k
22k BB405B BBA05B
— 10k a7k
180n
39n

2N3904

Fig.12 Typical application showing video modulator with synthesised oscillator
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Satellite TV Receiver Circuits
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GEC PLESSEY

[SEMICONDUCTORS |

SL1451

WIDEBAND PLL FM DETECTOR FOR SATELLITE TV

The SL1451 EXP is a phase locked loop demodulator for
use in wideband FM systems. It is intended for use with an IF
input frequency from 300MHz to 700MHz in satellite

" receivers. It consists of an input RF amplifier, signal level
detector, UHF phase detector, UHF oscillator and video/loop
amplifier. Both positive and negative going video outputs are
available. ‘

FEATURES

B Complete PLL System for Wideband FM

Demodulator
8dB Noise Threshold Performance Typical
Low External Component Count

Positive and Negative Going Video Output
Available

Demodulates FM Signals with up to 28MHz Pk to Pk
Deviation i

APPLICATIONS

B DBS Receivers
B Wideband Data Communications Demodulation

2042-1.0

LOOP FEEDBACK 1[]

w(]2

OSCILLATOR EMITTER 3
OSCILLATOR BASE []4
OSCILLATOR Vec [s
PHASE DETECTOR IN [J6
PHASE DETECTOR IN[]7

ov[]s

6

5

4

SL1451

12

1

0|

[]L00P FEEDBACK 2

[] VIDEO ouTPUT
[]ViDEO OUTPUT

] Vee

[1RF IN

[JRFIN

[1RF AMP GAIN CONTROL

[]AGC ouTPUT

DP16

Fig.1 Pin connections - top view

ABSOLUTE MAXIMUM RATINGS
Operating temperature range

Supply voltage

Storage temperature range

Junction temperature

-10°C to 80°C
11V

-55°C to 125°C
+175°C

LOOP FEEDBACK
RF GAIN CONTROL INPUT 1
10 1 <013 Ve
*+—02 VEE]
-—08 V,
B+ 9 EE2
680
570
-0
RF INPUT 12 o > PHASE > 14
RF INPUT 110 DETECTOR 015
RF 570 L~VibEo
AMPLIFIER ‘ ‘ AMPLIFIER
l l \I' 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 Vcc = 7.4V to 9V

Characteristic Pin | ‘_’:y':e —y Units Conditions
Supply current 13,5 40 55 70 mA
Supply voltage 13,5 74 8.2 9 Vv
Minimum oscillator frequency 300 MHz
Maximum oscillator frequency 700 MHz
Phase detector input level
from oscillator 6,7 400 70 100 mV
RF input level 11,12 125 40 125 mV
Phase detector gain 05 V/Radian
AGC output 9 300 uA No input signal
140 uA -20dBm input signal
Oscillator lock range 50 MHz See Note 1
VCO slope 14 MHz/V
Video output voltage 14,15 15 Vt pk to pk | 21.4MHz pk to pk deviation
Intermodulation products -40 dBm See Note 2
Video bandwidth 18 MHz
NOTES
1. éiI: é:ur:tairscgisérisstics from oscillator lock range to video bandwidth are determined by the application circuit. These results were gained with the

2. Signal 1 4433MHz Deviation = 21.4MHz pk-pk
Signal 2 6MHz Deviation = 3MHz pk-pk

13— o0
e VIDEO
~
-r—[ 1 16 31_
1K 4% TURNS 22 SWG WIRE 10n 100
2 15— " oI
1& /rJn_E [’ pEC
o — s 1afp—r-
3.3p
]
— e alalL T {4 sL1as1 13 ;
X X n
BB405 Py {s 12 ]—"4%
12 33pn 1n
P e [ 1 ]——Il——-—————oEERF INPUT
1n, n
Hl7 10—
i = o
82v o—— mln_[ 5 P l:lﬂ

330k

»
<

612MHz DEMODULATOR, 13.5MHz PEAK TO PEAK DEVIATION

Fig.3 Typical application circuit
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SL1452

WIDEBAND LINEAR FM DETECTOR FOR SATELLITE TV

With a minimum of external components, the SL1452
forms a complete wideband FM detector suitable for use in
satellite TV. The video output voltage and bandwidth may be
optimised by adjustment of the working Q of the quadrature
coil. The device features electrostatic protection on all pins.

FEATURES

High Operating Frequency Simplifies Image Filtering
Exceilent Threshold

Neglgible Differential Gain and Phase Errors
Video Bandwidth Suitable for High Defintion TV
High Sensitivity and Wide Dynamic Range

Wide operating frequency range 300 to 1000MHz

ABSOLUTE MAXIMUM RATINGS

-10°C to +80°C

Operating temperature range
-55°C to +125°C

Storage temperature

Supply voltage Pin 6 7V
Input voltage Pin 7 or 8 2.5V p-p
Junction temperature +175°C

2029-1.0

o[t ~ s[JineursionaL
DEMODULATOR COIL [] 2 7[]INPUT REF
SL1452
DEMODULATOR COIL [|3 6[]+sv
ov[]a 5[] VIDEO OUTPUT
DP8
ov 1 8 [T INPUT SIGNAL
DEMODULATOR COL =2 7 [FI=1INPUT REF
1452
DEMODULATOR COIL =T 3 ) ==t
ov 4 5 |- VIDEO OUTPUT
MP8

Fig.1 Pin connections - top view (not to scale)

INPUT REF 70

QUADRATURE
DEMODULATOR
COMPONENTS

2 3
(SIS}

INPUT SIGNAL 8O

Tt
|

INPUT
AMPLIFIER

+5V 60—

o 10—

oV 40—

>

DEMODULATOR

VIDEO

AMPLIFIER

o5 VIDEO

OUTPUT

Fig.2 SL1452 block diagram
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SL1452

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamp = +25°C; Vcc = +4.5V to +55V,Q =6 f = 612MHz
- . Value . -
Characteristic Pin - Units Conditions
Min. Typ. Max.
Supply current Ic 6 40 50 mA | Vcc = 5V
Video output voltage 5 07 V p-p | Af = 13.5MHz p-p
Video bandwidth 5 14 MHz
im operating 8 300 MHz
frequency
Maximum operating 8 1000 MHz
frequency
Input voltage 8 10 300 [mV rms
Intermodulation 5 -60 dB | product of input modulation f = 4.4MHz
Af = 135MHz p-p and f = 6MHz Af = 2MHz p-p
(PAL colour and sound subcarriers)
Differential gain 5 <E1% Af = 13.5MHz p-p. Demodulated staircase referred
to input staircase before modulation
Differential phase 5 <t+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
colL
{— h——+ S —i
| J 3 |
I o5 VIDEO
A 3 A I out
l 400 400 640
| 2mA s ZS |
! j& 18k N v -ov |
| + 2.5V 2.5V I
2 |0V ‘ 2k 2k
| 1 i m |
I 2mA 1K 1K =
i °“
, b l
I 3mA I
e ov _]l
8 7

Fig.3 Input output interface circuits




SL1452

VIDEO OUT *-————1——-

———A]6
7

612MHz "
npur 8

—
o

SL1452

0.044H

117
]

0.1y 1n

Fig.4 Typical application

SL1452 QUADRATURE DEMODULATOR

The SL1452 FM demodulator has a simple application with
very low external component count. This is demonstrated by
the applications circuit diagram Fig.4, but as with most
integrated circuits, particularly those working at high
frequencies, some attention to good RF layout techniques
and correct component selection will ensure optimum
results.

A good layout can usually be ensured by the simple
precaution of keeping all components close to the SL1452,
maintaining short lead lengths and ensuring a good low
impedance ground plane. Double sided board layout
enables these objectives to be easily met, but is not essential
for satisfactory operation. All coupling and decoupling
capacitors should be chosen for low impedance
characteristics at high frequencies: multilayer ceramic types
usually providing small size and adequate high frequency
performance. For the quadrature coil tuning capacitor a
fairly stable component should be selected to prevent
excessive drift. The power supply decoupling capacitor from
pin 6 to ground should be 0.1uF minimum but the input
coupling and decoupling values can be smaller, about 330pF
being adequate.

The only remaining components to be selected are those
forming the quadrature circuit on pins 2 and 3and some care
in the determination of values for these is required if
maximum performance is to be obtained.

First determine the quadrature circuit operating
frequency, which is a quarter of the input frequency on pin 8
due to the two internal divide by 2 circuits (see Fig.2).

Choose suitable values for L and C to resonate at the
correct frequency using:

1
2w/ (LC)

The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
demodulation curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive level
to the demodulator and thereby restrict the video output
available. In general for operation in the 400 to 600MHz
range, an inductance value between 40 and 60nH is
recommended.

Once suitable L and C values have been determined, the
working Q for the quadrature circuit should be set, the Q
value determining the video output level and bandwidth.

Video output is proportional to Q whereas video bandwidth is
inversely proportional. The effect of Q variations on video
bandwidth and amplitude can be determined from Table 1
and the graphs in Fig.5.

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

R = Q2nfL

The internal 800 resistor between pins 2 and 3 must be
allowed for when calculating R.

Example

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

For L = 40nH and fquas = 120MHz,

C = 43.98pF (nearest preferred value 47pF)
From Table 1, Q required is approximately 6
therefore total R required is:

R =Q2mfL
=6x2x m x 480 x 108 x 0.04 x 1076
4

=181 ohms

allowing for the internal 800 ohm resistance between pins 2
and 3 (see Fig.3), the external resistance required is 234
ohms. Choose 270 ohms.

It should be remembered that the internal 800 ohm
resistance is subject to production tolerances and if fairly
close control of video bandwidth is required, the L and C
ratio may require some adjustment to ensure that the
externai 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)

4.5
4.0
1
Q 10/ ,/'_ =
35 7 Q 6 s
w
3.0 A / 1/ g
. /// &
-
25 Q 4 3
>
5
20
‘/,/ e %
.040.H |
5 A / C 27pF 8
// A Q
1.0 -~

560 570 580 590 600 610 620 630 640 650
FREQUENCY (MHz)

|
Q 10
35 // Q 6.
3.0 A vt
Q
25 a
20 A
//” L 0.040uH
.0404
15 C 47pF T
L~V P
440 460 480 500 520

FREQUENCY (MHz)

2-8

Fig.5 Output voltage versus

input frequency
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2039-1.0

WIDEBAND Li 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 OV[ s ~ g ]INPUT SIGNAL
SL1452 except that the quadrature demodulator is working
at the input frequency. DEMODULATOR COIL [] 2 o 7|]INPUT REF
1454
DEMODULATOR COIL [|3 6]]+sv
ov|]4 5| | VIDEO OUTPUT
FEATURES [ I :
DP
M Excelent Threshold 8
B Negligible Differential Gain and Phase Errors ov 1 1 8 |- INPUT SIGNAL
B Video Bandwidth Suitable for High Definition TV DEMODULATOR COIL = 2 7 b= InPUT REF
B High Sensitivity and Wide Dynamic Range SL1454
) . DEMODULATOR COIL .1} 3 6 .11 +5V
B wide Operating Frequency Range 70 to 150MHz
ovC1T4 5 13 VIDEO OUTPUT
MP8

ABSOLUTE MAXIMUM RATINGS

Operating temperature range
Storage temperature

Fig.1 Pin connections - top view (not to scale)

-10°C to +70°C
-55°C to +125°C

Supply voltage Pin 6 7v
Input voltage Pin 7 or 8 2.5V p-p
Junction temperature +175°C
QUADRATURE
DEMODULATOR
COMPONENTS
1k 2k 2 3
I?Op
2P-E
1k 2k .L
2p=
INPUT REF 70 '\ [\ ! ¢ ,\
VIDEO
———os5 VIDEO_
INPUT SIGNAL 80O L~ (" L OUTPUT
INPUT DEMODULATOR VIDEO
AMPLIFIER AMPLIFIER
BE1 A - Yo S ——-
o 10—t
oV 40—

Fig.2 SL1454 block diagram
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SL1454

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = +25°C; Vecc = +4.5V to +55V; Q = 2; f = 140MHz

Characteristic Pin - Value Units Conditions
Min. Typ. Max.
Supply current lc 6 30 35 mA [Vcc =5V
Video output voltage 5 0.4 V p-p | Af = 21.4MHz p-p
Video bandwidth 5 10 MHz
Minimum operating 8 70 MHz
frequency
Maximum operating 8 150 MHz
frequency
Input voltage 8 10 5 300 |mVrms
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 1IMHz to
output rms noise in 10MHz bandwidth with Af =0
QUADRATURE
colL
- —_— -
I
I 18V
T
I A 3.2k Vi
I 400 400
| A 1% A
| :
2p ov
} ali «
|
I
I
I
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Fig.3 Input/output interface circuits




SL1454

+5V
——
VIDEO OUT 1 -
< 3
SL1454 I az 33p
1n 7 2|}
140MHz
ipur. 1 ~ P
o =E %m

——
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 srnaller, 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:

f o1
T 2mJ/LC

The value of C should be greater than 15pF to prevent stray
capacitance effects introducing errors and distortion of the
demodulation S curve, but the use of very large capacitances
with small inductance values will lower the impedance of the
tuned circuit at the required Q value, reducing the drive lead
to the demodulator and thereby restrict the video output
avaiiabie.

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 with a 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 Qis
calculated below:

For Q=2

Total R =Q2nfL
=2x2xmx 140 x 106 x 0.04 x 1076
= 70.3717Q

allowing for the internal 800Q2 resistance between pins 2 and
3 (see Fig.3), the external resistance should be 77.1Q),
choose 82Q).

2-11



SL1454

For Q=3

Q BANDWIDTH
Total R =Q2mrfL
=3 x 2 x 7 x 140 x 106 x 0.04 x 1076 6 10MHz
_ 4 11MHz
=105.56Q2 5 19MHz
allowing for the internal 800Q) resistance, the external -
resistance should be 121.5Q), choose 1200Q). 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
Q=6 w
S 25 P P SN g 25
) § Q-3
E Q=2 5
o) o
> 2 2
'é L 2 /
5 5 __
o ° |
Q 15 / Q15 4
120 130 140 150 160 120 130 140 150 160
FREQUENCY (MHz) FREQUENCY (MHz)
(a) Single tuned quadrature network (b) Double tuned quadrature network
Fig.5 Output voltage v frequency
15V
——
0.04uH 10p  g04uH
VIDEO OUT *+——d——(]5 af— ‘a -
_C: 6 T— 33p
SL1454 120 120
TR I B
140MH, 1L
ez o—— 8 10— S
0.1;1'_JI: T1n
Q 3
-
ov

212

Fig.6 Example of double tuned quadrature circuit




GEC PLESSEY

[SEMICONDUCTORS |

2036-1.0

L1455

"

WIDEBAND FM DEMODULATOR WITH THRESHOLD EXTENSION

The SL1455 is a wideband FM demodulator with threshold
extension. It is intended for use in satellite receivers with an <
IF between 300MHz and 700MHz. The device features w1 141 R INPUT
electrostatic protection on all pins. w2 13 ov
e o raflve
vee[]4 11[] VIDEO OUTPUT
FEATURES w(ls 10] ov
) o []6 9[] ov
B 7dB Noise Threshold Obtainable , .
B | ow External Component Count
B Negligible Differential Gain and Phase Error QUADRATURE DP14
: : MP14
B Wide Operating Frequency Range 300 to 700MHz
M 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
B DBS Receivers Supply voltage 2v
B Wwideband Data Communications Demodulator Storage temperature range -55°C to 125°C

DEMODULATOR

14 [\ 11
RF INPUT fin O osc =2 © VIDEO

OUTPUT
fin fin
2 ] VIDEO
l (L l l AMPLIFIER
3 4 7 8
TUNED QUADRATURE
CcCT CONNECTIONS

Fig. 2 Block diagram of SL1455
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SL1455

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 25°C Vcc = 4.5V - 5.5V

Characteristic Pin - Value Units Conditions
Min. Typ. Max.
Supply voltage 12,4 45 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. éli %arameters from Noise threshold to Video bandwidth are determined by the application circuit. These results were gained with the circuitin
2. S\%nal 1 4.433MHz : Deviation = 21.4MHz pk-pk
Signal 2 6MHz : Deviation = 3MHz pk-pk (PAL and Sound Subcarriers)
vce sv

9

[Y)
-
@

[X)
-
N

o3 c
a7y 1~ 1 LT [ -
R1 10k RF
c2  INPUT
n
L160nH '!
c!;— o 4 sL1455 113—?——@
e VIDE
In 10— 100 ouTRUT
6 9
_E

7 8

R3
e
1 J

L2 4 40nH

L
1"
C4

o

Fig.3 Typical application, 612MHz threshold extended demodulator
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MV1710

MAC VIDEO CIRCUIT

The MV1710 is the video circuit for the Nordic VLSI
C/D/D2 MAC packet receiver chipset.

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

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

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

FEATURES

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

B Separate Sync and Blanking Signals

B Programmable Through the Configuration Chain

ABSOLUTE MAXIMUM RATINGS
(Referenced to Vgg)
-0.3V to +7V

-0.3V to Vpp +0.3V
-65°C to +150°C

. DC Supply voltage Vpp
Input voltage
Storage temperature range

Ambient operating temperature 0°Cto +70°C
Lead temperature 240°C
DC Input Current +10mA

DESCRIPTION OF SIMPLIFIED BLOCK DIAGRAM
(FIG.2)
Descrambler

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

Write controller
The write controller administrates which RAM to write to
in each line.

2211-1.0
68
9 1 {/ 61
Ldoooonnnn do0000nn
10 g b 60
[s (@) h
d h
g 8l
g a]
q h
[s h
s h
d MV1710 h
q h
d h
d h
d h
d h
d h
d h
26 4 D 44
U000 aaT
27 43 HP68
Pin Function Pin Function
1 u7 35 VBLANK
2 Vss 36 Vss
3 u3 37 BLACKSTRB
4 . 38 CDATAIN
5 Voo 39 Voo
6 Vo 40 CSTRB
7 V1 a1 EFCNT
8 Vgs 42 F
9 i 43 Vss
10 V5 a4 L
" V6 45 FS
12 V7 46 CuTBIT
13 Vgg a7 CLK2
14 v3 48 Vgg
15 V2 49 CKL13
15 Voo 50 CDATAOUT
17 VIDEOO 51 Vob
18 VIDEO1 52 Y0
19 Vgg 53 Y1
20 VIDEO2 54 Vss
21 VIDEO3 55 Y7
22 VIDEO4 56 Y6
23 VIDEOS 57 Y5
24 Vgs 58 Ya
25 VIDEO6 59 Vss
26 VIDEO7 60 Y3
27 Voo 61 Y2
28 CLK1 62 Voo
29 Vgs 63 uo
30 COMPSYNC 64 U1
31 LUMEN 65 Vgs
32 COLEN 66 or)
33 Voo 67 us
34 HBLANK 68 U6

Fig.1 Pin connections - top view



MV1710

CLOCK

CLK1 O-

GENERATOR

CSTRB O——>—]
CDATAIN O———>—

EFCNT O——>—

FO—»

L O—>—

DESCRAMBLER

WRITE

CONTROLLER

——>—O0 BLACKSTRB

VIDEO 8 A

LUMINANCE

RAMS

i

CLK2 O—>»—]

LUMUT

Y

——>——O COMPSYNC
SYNC OUT
———>——O HBLANK
————O VBLANK
|
|
|
|
READ I
CONTROLLER |
|
|
|
|
|
CHROMINANCE
RAMS |
|
' I
|
|
coLuT |
———>»—OCDATAOUT
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Fig.2 Simplified block diagram for MV1710 MAC video chip




DESCRIPTION (continued)

Read controller

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

Luminance RAMS

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

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

See Table 2.

Chrominance RAMS

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

Colut
Colut controls the U and V colour output. U and V are
transmitted on alternate lines, and the missing U or V line is
reconstructed by calculating the average between previous
and following lines. U is received on odd lines and V on
even lines.
The two options are:
U, V at 6.75MHz, 4:3 aspect ratio picture.
U, V at 5.0625MHz, 16:9 aspect ratio picture.

See Table 2.

Sync Out
Sync out generates the following synchronising signals:
BLACKSTRB, a strobe signal for the black level
reference.
COMPOSITE SYNC, a negative line pulse for each line,
and 5 field pulses and equalising pulses for change
of field. See Fig. 3.
H BLANK, horizontal blanking signal.
V BLANK, vertical blanking signal.

REFERENCES

1. MAC packet family specifications EBU No. Tech 3258-E
2. CCIR report 624-2, Characteristics of Television
Systems, Geneva 1982

MV1710
CONFIGURATION CHAIN

Configuration data (CDATA) are shifted into and
through the chip when the CSTRB signal is high, and are
kept in the chip when CSTRB is low. No shifting is allowed
in the first line of each frame. The configuration data are
sent (LSB first) by the micro computer via the MV1720.
The proper configuration data must be present at the first
line of each frame. The configuration may then be changed
at each frame. After synchronisation the correct
configuration will be set at the first change of frame. In the
case of a scrambled picture, the correct frame count must
be known for each frame. Normally only the MSB (most
significant bit) of the frame count is sent to MV1710. To
avoid waiting for EFCNT to change after power up or
change of channel, it is possible to put the frame count into
the configuration chain register, to be able to start in an
arbitrary frame.

The organisation of the configuration bits in the shift
register is shown in Table 1. The configuration data are
INC, YBLK, OUTC. PAN, LDEL, CDEL, CW, FCNT, TB and
VCONF, with a total length of 13 bytes = 104 bits. They are
explained as follows.

INC . 2 bits used to signal the use of the CLK2 input
pin.
00 CLK2 is not used.
01 CLK2 is a 13.5MHz one phase clock. In this
case, this clock is used instead of the default
internal clock to generate the Y output.
10 CLK2 is a 40.5MHz One phase clock. This
provides a safer way to generate the internal two
phase 13.5MHz clock.

YBLK : 8 Bits black level for Y (luminance) in the
horizontal blanking interval. YBLK should be set
to the black level of the vision ADC.

OUTC : 2 bits to signal the output configuration. Values
are
: 00 Y 13.5MHz (or 10.125MHz in case of

ALTERNATIVE ASPECT ratio)

01 For Test Purposes only.

10 and 11 should not be used

See Table Il.

PAN : A 7-bit sample number between 0 and 86 used to
indicate the starting sample for a 4:3 window in a
16:9 picture. There are 349 colour samples in a
16:9 picture of which 262 colour samples are
required for the 4:3 picture. For a central picture
the PAN number should be 43. PAN may be
updated every frame. The starting sample for the
luminance data is obtained internally by doubling
the PAN number.
See Table 2.
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LDEL A programmable start which is applied to the
LUMINANCE (Y) signal relative to the
COMPSYNC signal output to compensate for
any propagation delay of the LUMINANCE
filter.

LDEL Delay (us) LDEL Delay (us)
0 0.000 8 0.790
1 0.099 9 0.887
2 0.196 10 0.988
3 0.296 1 1.086
4 0.395 12 1.185
5 0.494 13 1.284
6 0.593 14 1.385
7 0.691 15 1.481

CDEL A programmable start which is applied to the
CHROMINANCE signals (U & V) relative to
the LUMINANCE (Y) signal to compensate
for differences in the propagation delay of
these signals

CDEL Delay (ns)
0 -98.8 (Y filter delay > U/ V filter delay)
1 -49.4
2 0.0
3 49.4 (Y filter delay < U/ V filter delay)
4 98.8
5 148.1
6 197.5
7 246.9

EXAMPLE : If the LUMINANCE filter delay is 0.5us and the CHROMINANCE filter delay is 0.6us, then LDEL should be set to

5 and CDEL to 4. The effect of this is that

Y will be advanced 0.494ps relative to SYNC, and U/V will be advanced

0.0988ys relative Y, so that both Y, U and V will be in phase with the SYNC after the filter. The function of LDEL and CDEL
is easily observed on the screen, with increasing value of LDEL the picture is moved to the left, and with increasing value of
CDEL, the colours will move to the left relative to a black/white picture.

Byte # Bit7 Bit6 Bit5 Bita Bit3 Bit2 Bit1 Bit0
0 YBLKS YBLK4 YBLK3 YBLK2 YBLK1 YBLKO INC1 INCO
1 PAN3 PAN2 PAN1 PANO ouTC ouTCo YBLK? YBLK6
2 CDELO LDEL3 LDEL2 LDEL1 LDE10 PANG6 PANS PAN4
3 CWo05 Cwo4 CwWo3 Cwo2 CWo1 CW00 CDEL2 CDEL1
4 Cwi13 Ccwi2 Cw1 Cw10 CwWo09 CwWo08 Ccwo7 CwWo6
5 cw21 CW20 CW19 Ccwi18 cw17 CW16 CWwWi15 Ccwi4
6 Ccw29 cwaag cw2a7 Cw26 Ccwas Cw24 cwa3 cwa22
7 Cwa7 Cw3e CW35 Cwa34a Cwa3 Cw32 Cwa3ai Cwa30
8 Cwas Cwa4 Cw43 Cw42 Cwa1 CW40 Cw39 Cwa3asg
9 Cws3 Cws2 Cws1 CW50 Cwa49 Cwasg Cwa7 Cwa6
10 FCNT1 FCNTO Cws9 Cws8 Cws7 Cws6 CWs55 Cws4
11 B1 TBO NEWFC FCNT6 FCNT5 FCNT4 FCNT3 FCNT2
12 VCONF7 VCONF6 VCONF5 VCONF4 VCONF3 VCONF2 VCONF1 VCONFO0

CW

FCNT

NEWFC :

hl:]

VCONF :
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Table 1 Configuration chain inside MV1710. Note that INCO is transmitted first, and VCONF7 last.

60 bit control word for video descrambling. In
the case of free access scrambling, (VCONF
bit 2=0), the correct control word (60 * 1)
must be provided by the microcomputer. See
Ref 1, page 201.

7 bit frame count

Bit 6-0 : The 7 LSB’s of frame count. Valid
only if NEWFC =1. Together with EFCNT,
the full frame count can be constructed.

New frame count

1: Used to preset the frame count to an
initial value that will be valid for the next
frame. This is recommended after power on
or change of channel, to avoid waiting for a
descrambled picture. If set, NEWFC will be
automatically cleared in the next frame.

0 : Normal operation.

2 bits for testing purposes, should be set to
00.

Video configuration, see Ref 1, page 145.
The 8 bits are interpreted as follows

Bits 1 & 0

Bit 2

Bit 4

Bit 3

Note

00 :
10
01 :
0

1

0
1

,6,7=

Double cut scrambling
Single cut scrambling
No scrambling

. Free Access - Control Word must be supplied

by the microprocessor.

. Controlled Access - Control Word supplied by

the Access Control Module.

- Luminance Output at 13.5MHz.
. Luminance Output at 10.125MHz.

This is
intended for reception of a 16:9 picture on a 4.3
receiver. The PAN field in the configuration
chain sets the start of the 4:3 picture. See
Table 2

0. Bit 5=1. This corresponds to a normal
compression ratio ( CY=3:2, CU=3:1 ) and a
normal video active line duration.

© When a 16.9 picture is being received, the

VCONF4 transmitted in the Sl packet will be set
to 1. |If the receiver can display the full 16.9
picture, the microprocessor must reset
VCONF4 in the configuration chain to zero.



PIN DESCRIPTIONS

MV1710

Symbol Type Pin Description

CLK1 Input 28 20.25MHz one phase master clock

Video 0-7 Input 17,18,20,21| Digital Video Data 1296 samples per TV line at a clock frequency of 20.25MHz.

22,23,25,26

Y 0-7 Output | 52,53,55,56 | Digital Luminance Data. See Note 1

57,58,60,61

U 0-7 Output | 63,64,66,67 | Digital Chrominance Data. See Note 2

68,1,3,4

V 0-7 Output 6,7,9,10 | Digital Chrominance Data. See Note 2

11,12,14,15

CLK2 Input 47 Auxiliary clock, either set to 0, 13.5MHz or 40.5MHz. Must be signalled via
configuration chain INC field.

CKL13 Output 49 13.5MHz clock for Y output. Asymmetrical 2 :1 High : Low.

CDATAIN Input 38 Configuration data Input. CDATA is strobed by CSTRB.

CDATAOUT | Output 50 Output to the configuration chain. CDATA is strobed by CSTRB.

CSTRB Output 40 Strobe signal. High when CDATA is valid.

F Input 42 Frame sync. signal. High for odd numbered frames. See Note 3

L Input 44 Line sync. signal High for odd numbered lines See Note 3

COMPSYNC | Output 30 Composite line and field synchronising signal according to Ref.2. Derived from
20.25MHz CLK1. See Fig 3

H BLANK Output 34 Horizontal blanking signal. Low in the line blanking interval between samples
1-212 and again between samples 1266-1296.

Blanking period =243 samples =12us.

VBLANK Output 35 Vertical blanking signal. Low in the field blanking interval ie. sample 1237 line 310 to
sample 183 line 336, and again between sample 589 line 623 to sample 831 line 23 in
the next field. Blanking period = 25 lines + 243 samples = 1612us.

BLACKSTRB| Output 37 Black level reference strobe in lines 23 and 335. High from samples 591 to 1284 in
both lines in the unscrambled case, cut point dependent otherwise.

EFCNT Output 41 MSB of internal frame count (FCNT). Toggles in bit 3 in line 625 every 128th frame.

FS Input 45 Function select. Used for test purposes, must be tied to GND for normal use.

CUTBIT 46 Used for test purposes, should be left unconnected.

COLEN 32 Used for test purposes, should be left unconnected.

LUMEN 31 Used for test purposes, should be left unconnected.

Voo 5,16,27,33, | System power +5V power supply. All pins must be connected.

39,51,62

Vgss 2,8,13,19, | System ground : OV. All pins must be connected

24,29,36,43,
48,54,59,65
NOTES

1. For the remainder of the line Y is set to YBLK (from the configuration data). In the unscrambled case with no delay
compensation (LDEL =0), the Video input samples 590-1286 (697 Y samples) will be placed in the interval 10.77-62.4us

2. For the remainder of the line U and V will output the value 128 only MSB high.

3 For F and L, transition takes place on rising edge of video sample 1, See Fig. 4.

Table VCON F4 Picture Window Samples / Line Sample frequency MHz
Luminance 0 4:3 4:3 697 135
1 16:9 43 523 10.125
0 16:9 16:9 697 13.5
Chrominance 0 43 43 349 6.75
1 16:9 43 262 5.0625
0 16:9 16:9 349 6.75

Table 2. Digital luminance and chrominance format details
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)

Tamt=0°C +70°C, Vo = +5V 5%

MV1710

Characteristic Value Units Conditions
Min Typ Max
DC Characteristics
All Inputs V. Vgs 1.2 \"
Vi 34 Voo \"
I -10 uA v = OV
IH 10 #A - IViN = Vpp
All Outputs Vg 0.4 \ loL = 4mA
Vou Vpp-0.4 % lon = -2mA
los Vpp = Max. for 1 second max.
48 192 mA Vo = Vpp
-24 -96 mA | Vo = 0V
AC Characteristics
CLK1 frequency 1 21 MHz
CLK2 frequency 42 MHz
Setup time (all inputs) 5 ns See Note 1
VIDEO <7..0> hold time 8.5 ns See Note 2
CDATAIN hold time 8.0 ns See Note 2
EFCNT, F, L hold time 8.5 ns See Note 2
FS hold time 6.5 ns See Note 2
CSTRB hold time 6.5 ns See Note 2
CDATAOUT delay 32 ns See Note 3
Y <7.0> delay 35 ns See Note 3
Y <7.0> delay 7 ns See Note 4
U <7.0> delay 31 ns See Note 3
V <7.0> delay 31 ns See Note 3
BLACKSTRB delay 30 ns See Note 3
COMPSYNC delay 32 ns See Note 3
HBLANK, VBLANK delay 31 ns See Note 3

NOTES

1. This Figure is valid for all data inputs relative to the positive edge of CLK1. See discussion for specs on the CLK2 input

below.

2. All hold times are specified relative to the positive edge of CLK1. See Fig 5.

3. Delays are specified relative to the positive edge of CLK1 at 50pF load. See Fig 5.
4. This delay is specified relative to the positive edge of CKL13. See Fig 6.

AC CHARACTERISTICS OF THE CLK2 INPUT
When CLK2 is at 40.5MHz, the active (negative) edge of CLK2 must avoid a 10ns window that starts at the active

(positive) edge of CLK1.

When CLK2 is at 13.5MHz. it must be manually tuned to clock Y at ‘safe’ samples. This tuning will require that the
initial phase of CLK2 is controlled by the LUMEN output, and that CLK2 may be adjusted continously with respect to

the CLK1 phase,

AC CHARACTERISTICS OF THE CKL13 INPUT
When CKL13 is generated from CLK1, the edges of CKL13 will alternately be generated from the positive and
negative edge of CLK1. The delay from the active CLK1 edge to the corresponding CKL13 edge is maximum 50ns at

50pF load. See Fig 6.

Otherwise CKL13 will have a maximum delay of 28ns from the CLK2 input.

CLK2/3. If CLK2 is 13.5MHz, CKL13 =CLK2.

When CLK2 is 40.5MHz, CKL13 =
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Fig.4 Timing diagram (see AC characteristics for details)

' t = 1/20.25MHz

CLK 1__[ | f_—
X

>

B

A = Mininum hold time for inputs CSTRB, CDATAIN, EFCNTF, L, FS, VIDEO <7..0>
B = Maximum output delay for outputs CDATAOUT, BLACKSTRB, COMPSYNC, HBLANK, VBLANK
U <7.0> V <7.0>ANDY <7.0> AT 20.25MHz OR 10.125MHz (values in AC characteristics table )

Fig.5 Input timing diagram

A
CLK 1 | I I I | I l
| c
I c |
i 13 l l
CLK 13 l I I | I
D
v X X X_
toop = 1/20.25MHz
tiz3 = 1.5t

C : OUTPUT DELAY FOR CKL 13
D : OUTPUT DELAY FOR Y AT 13.5MHz
(values in AC characteristics table )

Fig.6 Output timing diagram
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MV1720

MAC CONTROL CIRCUIT

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

The MV1720 synchronises on the frame structure by
recognising line and frame sync, and generates timing
signals which control the operation of other modules. Data
is spectrum descrambled, and data in the selected bursts is
de-interleaved and formed into full packets. Packet headers
and optionally the data part are corrected and routed to a
common output for sound and data.

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

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

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

FEATURES

M Programmable Sync Acquisition and Generation

M De-interleaving of Two Independent Subframes

M Hardware Golay Decoding and Correction for CMM,
SMM and S| Packets (Programmable)

Il Programmable Packet Address Selection

[l Programmable SMM Packet Selection

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

M Programmable CMM Packet Selection with
Collective Address and Entire Audience (Proposed
EBU Spec Extension) (Ref. 2)

M High-Speed Microprocessor Interface supporting
most Microprocessors or Microcomputers

ABSOLUTE MAXIMUM RATINGS
(Referenced to Vgg)

-0.3V to +7V
-0.3V to Vpp +0.3V
-65°C to +150°C
0°Cto +70°C
240°C

+10mA

DC Supply voltage Vpp

Input voltage

Storage temperature range
Ambient operating temperature
Lead temperature

DC Input current

o
2212-1.0
68
9 1 61
10 g b 60
s O h
d h
q
; b
[s h
d h
d h
g MV1720 h
g s}
s h
(n h
s h
[a h
d b
(s u
26 O D 44
g0 oooonT
27 43
HP68
Pin Function Pin Function
1 Vss 35 CE
2 Voo 36 Vss
3 FS2 37 MCD4
4 FS1 38 MCD5
5 RESET 39 Voo
6 DATAIN 40 MCD6
7 CLK1 41 MCD7
8 Vss 42 TEST
9 CDATAOUT 43 TEST
10 TEST a4 TEST
1 TEST 45 TEST
12 CSTRB 46 RS
13 Voo 47 MCLK
14 CLKPLL 48 IRQ
15 CLAMP 49 VAL
16 CDATAIN 50 PDATA
17 L 51 Vss
18 F 52 SPINF
19 TEST 53 SFRO
20 LSYNC 54 Voo
21 Vss 55 PACKST
22 CLKD 2 56 PACKDT
23 RD 57 Vss
24 WR 58 SV
25 TEST 59 TEST
26 TEST 60 TEST
27 TEST 61 TEST
28 TEST 62 SB2
29 Vss 63 SB1
30 . MCDO 64 TTV
31 MCD1 65 DISD
32 MCD2 66 DATAOUT
33 Voo 67 ML625
34 MCD3 68 EFCNT

Fig.1 Pin connections - top view
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CLK
Voo Vss TTV SB1 SB2 PLL SIV CLAMP
Fm=—==0= == 0= == Q= 0= 0= Q=0 = 0O = = — —
| |
1 !
1
: — LSYNC
DATAIN o r SYNCHRONISATION ——¢ F
| . ~
> L
l T
| I
| —>—0 EFCNT
1 SPECTRUM ]
" DESCRAMBLER LINE 625 HANDLER |
| —»——? ML625
I
DATAOUT O——<——+¢ 1
| }
DISD <|>—>— GOLAY >0 SPINF
AND
DE- MESSAGE |
SFRO O_I ~—1 INTERLEAVER p‘T‘s:EET ROUTER > ? VAL
—>—O PDATA
PACKST DECODER |
| I
PACKDT O—e |
CDATAIN O > —)—-% CDATAQUT
I |
RESET . MICROPROCESSOR —>—0O csTRB
FS2. 1 CLKGEN INTERFACE |
! i AND - 1
CLKD2 FUNCTION
T SELECT |
CLK1 O0—>—] i
| |
L ______ ————— () —) —) = _o_o.—o__._.l
MCLK IRQ RS CE RD WR
MCD7-0

PIN DESCRIPTIONS

Fig.2 Simplified block diagram for MV1720 MAC packet control chip

Symbol Type Pin Description
DATAIN Input 6 Serial Data from the digital demodulator.
CLK 1 Input 7 20.25MHz one-phase master clock.
CLKD 2 Input 22 10.125MHz one-phase clock signal used for D2 MAC reception.
DATAOUT Output 66 Spectrum descrambler data.
PACKDT Output 56 De-interleaved Data. Not Golay decoded. Always 20.25 Mbit/s (even in D2 MAC).
PACKST Output 55 High when PACKDT contains valid data (751 bits)
SFRO | Output 53 High when PACKDT has data from subframe #2.
CDATAOUT Output 9 Output to the configutation chain. CDATA is strobed by CSTRB.
Vpp 2,13,33 | System Power: +5V power supply. All pins must be connected
39,54
Vsg 1,8,21,29,| System ground: OV. All pins must be connected.
36,51,57
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PIN DESCRIPTIONS (