









































































































































































































































VARIABLE CAPACITANCE TUNER DIODES

FERRANTI TUNER DIODES are silicon epitaxial diffused p-n junction diodes which exhibit a voltage
dependant junction capacitance when biased between the forward conduction region (0.7V) and reverse
breakdown (up to —30V). By using epitaxial techniques, the quality factor (Q) of tuning diodes is such
that they may be used in many applications where mechanical tuning was formerly used. Moreover,
electronic tuning using these diodes has advantages over mechanical tuning using ganged capacitors
because they are small, fast acting and can be tuned remotely.

Tuner diodes can be represented as a variable capacitance with a resistance in series (Fig. 1).

A
Cj Rs

Cj=junction capacitance
Rs = series resistance

Fig. 1.

The capacitance of the junction is determined by the voltage, the area of the junction and the doping
density of the semiconductor material. The relationship between capacitance and voltage is given by:

Cr=Cp+ ij

[}

where C; = total capacitance

Cp = stray capacitance due to package

Cio = junction capacitance at OV

Cjy = junction capacitance at applied bias voltage Vg
Vg = applied bias voltage

@ = contact potential

N = power law of the junction or slope factor

The power law N is determined by the impurity gradient of the diode; and is 0.33 for a graded junction
and 0.5 for a step junction.

Referring to Fig. 1, the series resistance (Rg) is the sum of the resistance of the semiconductor element
and of the package components. ’

The quality factor (Q) is quoted for a given frequency and is given by the equation:

a-—1
2nfCjRg

To maximise Q, Rg must be minimised. This is achieved by the use of an epitaxial structure so minimising

the amount of high resistivity material in series with the junction.
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VARIABLE CAPACITANCE TUNER DIODES

T a
Q 104+
104
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Frequency - MHz 3822/2 VR(V+(@) - Volts 6238
Fig. 2— Variation of Q with frequency Fig. 3— Variation of Q with bias voltage

Figures 2 and 3 show the variation of the quality factor with the frequency and bias voltage.

The design engineer must ensure that the epitaxial layer has a high enough resistivity to sustain the
required voltage and enough width to allow a continuous change in capacitance until breakdown occurs.

As previously stated the power law N can be between 0.33 and 0.5 according to the type of junction. By
utilising special diffusion techniques devices with power law approaching 0.5 (typically 0.47) can be
obtained. By using planar techniques the capacitance can be closely controlled to within /10% and low
leakage currents achieved.

The variation of capacitance with voltage is used in such applications as remote tuning and automatic
frequency control in VHF, UHF and microwave systems. To minimise the production of harmonics the
peak-to-peak variation of the signal waveform must be sufficiently small so as not to vary the capacitance
significantly during the cycle.

Tuner diodes are particularly useful in FM modulators because of good linearity for small voltage
variations.
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TABLE 4 : VARIABLE CAPACITANCE TUNER DIODES

(ABRUPT TYPE)

Z2C700, ZC740 Series

Designed for VHF and UHF electronic tuning applications, and other applications such as automatic
frequency control.

Parameter (T mp =25°C) Symbol Min. Typ. Max. Unit
Reverse Breakdown Voitage Vg - - 30.0 v
Reverse Voltage Leakage (Vg =25V) Ir - — 0.02 uA
Case Capacitance Cc - 0.15 - pF
Temperature coefficient of capacitance (Vg =3V) n - 0.02 — %/°C

CHARACTERISTICS (at 25°C ambient temperature).

Cr Package
at Vg =4V, f=1MHz Min. Min. Q

Type pF Cy/Cg at ZC700 | ZC740

at Vg =4V to to
Min Typ. Max f=1MHz f=60MHz | ZC714 | 2C754
Glass | Plastic
ZC700 ZC740 6.12 6.8 7.48 2.7 450 DO-7 | E-line
ZC701 ZC741 7.4 8.2 9.1 2.7 450 DO-7 | E-line
ZC702 ZC742 9.0 10.0 11.0 2.7 400 DO-7 | E-line
ZC703 2ZC743 10.8 12.0 13.2 2.8 400 DO-7 | E-line
ZC704 ZC744 13.5 15.0 16.5 2.8 400 DO-7 | E-line
ZC705 ZC745 16.2 18.0 19.8 2.8 350 DO-7 | E-line
ZC706 ZC746 19.8 22.0 24.2 2.8 350 DO-7 | E-line
ZC707 ZC747 243 27.0 29.7 2.8 300 DO-7 | E-line
ZC708 ZC748 29.7 33.0 36.3 2.8 200 DO-7 | E-line
ZC709 ZC749 35.1 39.0 429 2.8 150 DO-7 | E-line
ZC710 ZC750 42.3 47.0 51.7 2.8 150 DO-7 | E-line
ZC711  ZC751 50.4 56.0 61.6 2.8 150 DO-7 | E-line
ZC712 ZC752 61.2 68.0 74.8 2.8 150 DO-7 | E-line
ZC713 ZC753 73.8 82.0 90.2 2.8 100 DO-7 | E-line
ZC714 ZC754 90.0 100.0 110.0 28 100 DO-7 | E-line

ZC100 Series
Designed for L-Band electronic tuning applications.
Capacitance Capacitance
1MHz Measurement
Test
Type Vg(volts) pF pF Voltage | Capacitance Package
Max. Min. Max. Vglvolts) Ratio

ZC101 20 24 30 4 1.43 C4/Cyp E-line

ZC102 20 30 37 4 1.43 C4/Cyp E-line

ZC110 30 27 31 3 2.65 C3/Cz E-line

ZC1 30 29 33 3 2.65 C3/Cz E-line

Z2C150 25 44 51 2 2.65 Cy/Cos E-line

ZC151 25 49 56 2 2.65 Cy/Cys E-line
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HYPERABRUPT VARIABLE CAPACITANCE TUNER DIODES

SILICON ION IMPLANTED HYPERABRUPT TUNER DIODES

Designed for use in HF, VHF, UHF electronic tuning applications where large capacitance
variations and high Q are required.

lon implantation is a semiconductor doping technique enabling close control of doping and profile. Its
use enables devices to be produced with consistant characteristics to closely controlled tolerances.

Applications of the technique to the manufacture of Hyperabrupt tuner diodes guarantees long term
stability in the uniformity of the capacitance/voltage characteristics of these devices.

To appreciate’ the advantages of the Hyperabrupt tuner diodes ZC800 series, over conventional types
when used in electronic tuning applications it is advantageous to consider the theory of the tuner diode.

As detailed in the conventional variable capacitance tuner diode section, the relationship between
capacitance and bias voltage is given by:

1 + VR )
where Cjp = junction capacitance at 0OV
jv = junction capacitance at applied bias voltage Vg
Vg = applied bias voltage
@ = contact potential
N = power law of the junction or slope factor

This may be simplified to the form C "“\)T

For a conventional tuner diode, the value of N is typically 0.47. Fig. 4 shows the typical straight line graph
for a ZC712 conventional % law tuner diode. It can be seen that by changing the applied bias voltage
from 2 to 30 volts, the capacitance is reduced from 100pF to 33pF, representing a capacitance ratio of 3
to 1.

842/3

Conventional tuner diode
(zC 72)

-pf

]
"'yv

rabrupt tuner dlodo/
(2C 806)

0 20 30

Fig. 4
Comparison of the C/V relationships of the Hyperabrupt and a conventional tuner diode.

By modifying the design of the diode it is possible to make N greater than 0.5, so providing a greater
capacitance ratio for a given voltage change. As can be seen from Fig. 4, the 2 to 20V capacitance ratio
for a ZC700 series diode is 2.8, whereas for the ZCB06 hyperabrupt diode it is 6.5. In an LC tuned circuit in
which the resonant frequency is proportional to C~ 7, the use of the ZC800 series of hyperabrupt diodes
allows a frequency tuning ratio in excess of 2:1 for an 18V change in bias voltage. For a similar 2:1 change
in frequency a ZC700 (an abrupt) diode would demand a voltage change of greater than 40V.
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TABLE 5 : VARIABLE CAPACITANCE TUNER DIODES

(HYPERABRUPT TYPE)

Hyperabrupt tuning diodes may be used in any electronic tuning system to replace conventional tuning
diodes.

Remote tuning control, automatic frequency control and octave tuning in mobile, airborne and other
systems in which limited voltages are available or desirable are typical applications.

ZC800, 2C820 and ZC830A Series

Parameter (Tzmp =25°C) Symbol Value Unit
Reverse Breakdown Voltage Vg 25 Volts
Forward Current 13 200 mA
Power Dissipation —ZC800 Series Pp* 400 mwW
ZC820 Series Pp* 300 mwW
ZC830A Series Pp* 200 mw
Junction Temperature — ZC800 Series T 175 °C
Z(C820 Series T 125 °C
ZCB830A Series T; 125 °C
Storage Temperature Range Tsig —65 to +200 °C

*Power dissipation is calculated assuming that the device is mounted on a ceramic substrate measuring
10x8x0.6mm.

CHARACTERISTICS (at 256°C ambient temperature).

Type Nominal Capacitance in pF - Capacitance Ratio
Glass Plastic VR=2V, f=1MHz h/;ltr:;r::rgvo Ca/Cao, f=1MHz
DO-7 E-line Min. Nom. Max. f=50MHz Min. Max.
ZC800 ZC820 8 10 12 300 45 6.0
ZC801 2C821 12 15 18 300 45 6.0
ZC802 2C822 17.6 22 26.4 200 5.0 6.5
Z2C803 ZC823 26.4 33 39.6 200 5.0 6.5
ZC804 2C824 37.6 47 56.4 200 5.0 6.5
ZC80s ZC825 54.4 68 81.6 100 5.0 6.5
ZC806 Z2C826 80.0 100 120.0 100 5.0 6.5

In all cases Maximum Reverse Voltage Leakage Current, Iz =0.02uA at Vg =20V
To order devices with 2V nominal capacity +10% add suffix A
+5% add suffix B

continued
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VARIABLE CAPACITANCE TUNER DIODES

(HYPERABRUPT TYPE)
CHARACTERISTICS (Continued)

Type Nominal citance in pF - Capacitance Ratio
® A =(2:\a/‘,)a}=1MHz i "’;'t"\;’::’gva Cz';Czo, f=1MHz
SOT-23 Min. Nom. Max. f=50MHz Min. Max.
ZC830A 9.0 10 11.0 300 4.5 6.0
ZC831A 13.5 15 16.5 300 45 6.0
ZC832A 19.8 22 242 200 5.0 6.5
ZC833A 29.7 33 36.3 200 5.0 6.5
ZC834A 42.3 47 51.7 200 5.0 6.5
ZC835A 61.2 68 74.8 100 5.0 6.5
ZC836A 90.0 100 110.0 100 5.0 6.5

In all cases Maximum Reverse Voltage Leakage Current, Ig =0.02uA at Vg =20V
To order devices with 2V nominal capacity +5% add suffix B

N.B. Tighter tolerance on diode capacitance ratio can be supplied on request. Such devices can be
supplied in matched sets with or without a specified tracking tolerance as required.

HIGH PERFORMANCE TYPES

These types offer a higher reverse voltage, and a low reverse leakage current.

Symbol VBR g Cr Tr Q

Parameter Reverse Reverse Diode Capacitance Figure of
breakdown | leakage capacitance ratio merit
voltage current

Unit v uA pF

Conditions lh=10pA |va=26v | VRT3V Cav/ Casv M

Package |Type Min. Max. Min. | Max. Min. | Max. Min.

E-line ZC209 30 0.1* 26 32 50 |65 200

E-line ZC3102 30 0.1* 20 25 4.5 - 300

SOT-23 FMMD109 |30 0.1* 26 32 50 |6.5 280

SOT-23 FMMD3102 | 30 0.1* 26 25 45 - 300

*at Vg =28V
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SCHOTTKY BARRIER DIODES

Under forward bias, conduction is by electrons injected into the n-type region from the metal layer. This
results in the base region (N-type) of the Schottky Barrier Diode (S.B.D.), under forward bias, remaining
a relatively high resistance which affects the forward slope resistance of the device (see fig. 1). For the
ZC2800 device this forward slope resistance is typically 20 to 30 ohms compared with about 1 ohm for a
p-n junction of similar dimensions.

,Current (1)
10mA Forward
N conduction
Iy Reverse biased
2C2800 p-n junction off condition
slope-25 slope~1n » Time(1)
SmA L — . 7
Bias reversed Turn-oft time
at this instant
A
05V 10V g o . i
Forward V-l characteristics of a Turn-oft characteristics of a p-n junction
p-n junction and a SBD. 38u/2 8032
Fig. 5 Fig. 6

The absence of injected minority carriers leads to the S.B.D’s most important characteristic — its very fast
turn-off time. When a p-n junction is switched from forward to reverse bias a large current comprising the
injected minority carriers, continues to flow until all these carriers have been swept out of the base
region. The device then blocks further current flow apart from a small leakage but the time involved
between switching to reverse bias and the device turning ‘off’ is usually in the range of 1 to 100ns (see
Fig. 6).

The S.B.D., with no minority carriers to be removed, turns off much more quickly; the ZC2800 requires a
time of less than 100ps.

The S.B.D. turns on at a lower value of forward bias than do p-n junctions. The ZC2800 requires
approximately 0.4V compared with approximately 0.8V for a similar sized p-n junction (see Fig 5).

Summarising, the characteristics of these devices are fast switching speed, low forward turn-on voltage,
low stored charge, low reverse leakage current and high rectification efficiency. Applications include high
and iow ievei detection, mixing and modulation in the U.H.F. region, also pulse-shaping, voltage
clamping, and any uses requiring pico-second switching times. For use as mixers and modulators,
devices can be supplied in matched pairs or quads in any of the listed packages.
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TABLE 6 : SCHOTTKY BARRIER DIODES

These devices have a high breakdown voltage and ultra fast switching capabilities. R.F. applications
include low noise mixers, large and small signal detectors, limiters and discriminators. Applications under
pulsed conditions include ultra high speed switching, clamping, sampling gates and pulse shaping.
AVAILABLE IN: E-LINE (TO-92 Style)

DO-35 AXIAL GLASS (BS approved)

SOT-23 MICROMINIATURE

ABSOLUTE MAXIMUM RATINGS (DO-35, SOT-23 and E-line).

ZC2800, 2C2810
Parameter Symbol ZC2811, ZC5800 Unit
Power Dissipation* Piot 250 mwW
Operating Temperature Tamb —65to +200 °C
Storage Temperature Tstg —65 to +200 °C

*Derate to zero at 200°C and measured using an infinite heat sink.
Note: Matched pairs or Quads of diodes can be supplied on request.

STANDARD MATCHING SPECIFICATIONS (all packages):

ZC2800 - ZC5800 ZC2810-2C2811
Max. AV=20mV, lg=0.5 to 5.0mA Max. AV=20mV, lg=1to 10mA
Max. AC =0.2pF, Vg =0V Max. AC=0.2pF, Vg =0V

SCHOTTKY BARRIER DIODES

CHARACTERISTICS (at 25°C ambient temperature) DO —35, SOT-23 and E-line.

Parameter Type Symbol Min. Max. Unit Test Conditions

Breakdown Voltage ZC2800 VgRr 70 - \%
ZC2810 20 — \ I = 10uA
2C2811 15 - v R= UK
ZC5800 50 — \"

Reverse leakage current | ZC2800 Ir - 200 nA Vg =50V
ZC2810 — 100 nA Vg=15V
ZC2811 — 100 nA Vp=10V
ZC5800 — 200 nA Vg =35V

Forward voltage ZC2800 Ve — 410 mV
ZC2810 - 410 mV le=1mA
ZC2811 - 410 mV F=
ZC5800 — 410 mV

Forward current ZC2800 lg 15 — mA
ZC2810 35 — mA Ve =1V
ZC2811 20 — mA F=
ZC5800 15 - mA

Capacitance ZC2800 Cr — 2.0 pF
ZC2810 — 1.2 pF Vg=0V
ZC2811 — 1.2 pF f=1MHz
ZC5800 — 2.0 pF

Effective minority lifetime | ZC2800 T - 100 ps _

lg= 5mA

2C2810 - 100 ps Krakauer
ZC2811 - 100 ps method
ZC5800 — 100 ps
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MS600/601 VISIBLE SPECTRUM PHOTODETECTORS

The MS600 range of silicon, planar photodiodes has been developed to meet a wide cross-section of
requirements for detectors of the shorter wavelength, visible spectrum.

Silicon photodetectors are, in general, more sensitive to the longer wavelengths, the standard Ferranti
photocell peaking at 0.85 microns. The MS600 range however features a major suppression of response
above 0.6 microns.

For the general detection and measurement of light containing a high level of visible wavelengths the
MS600, housed in a TO-5 can with a Quartz window, may be used.

Where the simulation of human eye response is required however, in applications such as colour
measurement, photometry and photographic light meters, the MS601, having a specially designed ‘‘eye-
corrected’’ filter, is recommended.

CHARACTERISTICS (at 25°C)

Parameter ‘MS600 MS601 Units Notes
RADIOMETRIC SENSITIVITY See Note 1
Short circuit photo-current
sensitivity at: 0.412um 0.09 0.07 A/W typical
.500um 0.25 0.22 A/W typical

1.035um 0.06 0.002 A/W typical
Absolute uA/mW/
sensitivity at: 0.607 um 40 28 cm? minimum
Open circuit voltage 300 280 mV typical (see Note 2)
Wavelength of peak sensitivity 0.62 0.56 um typical
Dark leakage current at 1 volt 0.2 0.2 A maximum
reverse bias

Note 1. The Radiometric Sensitivity is measured using a calibrated monochromatic radiation source.

Note 2. The open circuit voltage is measured using monochromatic radiation of intensity 100uW/cm? at
wavelength of 0.5um.

MS-15 INFRA-RED PHOTOCELL

This silicon photocell has been specifically developed for the detection of Infra-red radiation in the
wavelength range of 0.75 to 1.1 microns. Originally used in conjunction with a Helium Neon laser for the
simulation of gun-fire in a training target system, the MS15 can be used in a wide range of more general
applications where the detection of Infra-red radiation is necessary. The MS15 is ideally suited for the
sensing of Gallium Arsenide l.e.d.s or filtered tungsten light sources in most detection and alarm
systems. A low value of junction capacitance means that the MS15 has a high speed of response.

TYPICAL CHARACTERISTICS (at 25°C)

Min. Max. Minimum Open
Reverse Cj _Circuit Voltage Peak
Type Active Area Resistance V=0 Source Intensity Spectral
Vg =4.5V f=1kHz (foot candles)* Response
mm ohms pF 0.5 1.0 1.5
MS15 12.7x12.7 75000 8000 28mV 35mV 40mV 0.9u

*This is the illumination intensity of a tungsten source at 2870°K; cells covered with 2mm thickness of
Chance Bros. infra-red filter type OX5; radiation limited to wavelengths beyond 0.75um.
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BPX63 LOW LEAKAGE PHOTODIODE

A silicon planar photodiode having an extremely low level of dark leakage current together with the
capability, when used in the photovoltaic mode, of generating a high open circuit voltage under low
illumination intensities.

The device has an n-type substrate with a thin p-conducting region limited to a depth of 0.8 microns, thus
giving a high response to the short wavelength end of the visible spectrum. It is well suited therefore for
use in exposure meters and related photographic equipment.

CHARACTERISTICS (at 25°C)

Parameter Symbol Min. Typ. Max. Unit

Wavelength of peak sensitivity AS max - 800 - nm
Sensitivity (Tungsten filament source S 8 10 — nA/lux.
at 2854°K)
Absolute sensitivity, at 800nm S — 0.47 - A/W
Quantum efficiency, at 800nm n - 0.73 -

(Electrons per photon)
Dark leakage current (Vg =1V, Ey=0) Ir - 5 20 pA
Forward voltage (Ey =0, lg=1pA, T=50°C)] V¢ 0.5 1 - mV
Response times

(RL=1kRQ, VR=0V) t, 4 — 13 - us

(RL=1kRQ, VR=5V) t, t — 1.0 — us
Maximum reverse voltage Vg - - 7 \'
Active area A, - 1 - mm?2

MS700/701 LARGE AREA, LOW LEAKAGE PHOTODIODES

A p on n, planar photodiode of large active area providing an extremely low level of dark leakage current
together with good linearity of short circuit current over the range of 10-3 to 103 lux.

The MS700 is particularly suitable for use with tungsten or near infra-red sources whilst the spectral
response of the MS701 is optimised towards the detection of lower wavelength visible light.

Both devices are available in hermetic, TO-5, flat window packages.

CHARACTERISTICS (at 25°C)

Parameter Min. Typ. Max. Unit
Wavelength of peak sensitivity MS700 - 850 - nm
MS701 — 550 - nm
Sensitivity to Standard llluminant ‘A’ MS700 20 33 - na/lux.
(Tungsten filament lamp at 2856°K) MS701 5 10 — na/lux.
Dark leakage current at Vg =1V A — 40 100 pA
Reverse voltage — — 10 \'%

OE3




SILICON PLANAR PHOTOTRANSISTORS

ZM100 SERIES TO-18 HERMETIC (ZM100/110, BPX25/29)

A range of phototransistors/photodarlingtons housed in a hermetic TO-18 type package with either a
glass lens or plain window.

The lensed device provides high sensitivity with a narrow acceptance angle for improved discrimination.
ZMX130 SERIES — MICRO-E PLASTIC (ZMX130/131/132/133)

A phototransistor/photodarlington encapsulated in a clear plastic micro-miniature package especially
suitable for mounting onto p.c.b.s down to 0.1 inch centres. The absence of a lens simpilifies the design
of the optical interface.

ZMX140 SERIES - TO-18 PLASTIC LENS (ZMX140/141)

A phototransistor/photodarlington mounted in an economical TO-18 header having a clear plastic lens
for general purpose applications.

ZMX150 SERIES — MICRO-P PLASTIC (ZMX150/151)

A two lead micro-miniature package, housing a photodarlington/phototransistor specifically designed for
array building where a high packing density is required.
A lens is provided to increase sensitivity and réduce channel to channel cross-talk.

GENERAL APPLICATIONS OF FERRANTI PHOTOTRANSISTORS

Alarm Systems, Process Control, Edge and Position Sensing, Optical Character Recognition, Tape
Readers, Card Readers, Electronic Flash Control, etc.

CHARACTERISTICS (at 25°C).

Maximum Ratings
Type Maximum Collector Typical
Vceo Veso Pyot Dark Current at 25°C Sensitivity*
V) (V) (mW) (uA) uA/lumen/sq. ft.
ZM100 35 10 300 1.0 2000
ZM110 35 5 300 0.025 200
BPX25 32 5 300 0.1 200
BPX29 32 5 300 0.1 8
ZMX130/17 35 6 100 0.025 8
ZMX132/3] 35 10 100 1.0 50
ZMX140 35 10 200 1.0 125
ZMX141 35 5 200 0.025 20
ZMX150 35 — 100 1.0 320
ZMX151 35 — 100 0.025 26

*lllumination source is a tungsten filament lamp at 2856°K colour temperature.
1ZMX131 and ZMX133 are provided without a base connection.
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ZNP100 SERIES

PROGRAMMABLE LIGHT ACTIVATED PHOTOSWITCHES

A range of monolithic integrated circuit photoswitches capable of providing a logic output when
illuminated at a pre-determined light level, the level being set by adjustment of an external RC network.

Operating from a single 5 volt supply each light activated switch provides a TTL compatible output, an
output drive of 4.8mA and a variable sensitivity capability. The option exists for operation with either

fixed or variable hysteresis.

The ZNP100 is packaged in a hermetic , 8-pin TO-5 can with glass window, and allows complete
programming on all options, whilst the ZNP102 and 103 are available with 30% fixed hysteresis in 4 lead

TO-72 cans with glass window.

For economic applications the ZNP108 and 109 are available packaged in a 4 lead TO-72 can with a plastic

lens.

CHARACTERISTICS (at 25°C).

Parameter Min. Typ. Max. Units Test conditions
Supply voltage (Vcc) 4.75 - 5.25 Volts
Supply current (i) - 16 22 mA Ve =5.0V
Logical 1 output voltage 2.4 - - Volts Ve =4.75V
I =120uA
Logical 0 output voltage — — 0.4 Volts Vec=4.75V
lsink =4.8mA
Light level range of operation
ZNP100/2/3 10* - 10,0001 | pW/cm? See Note 1
ZNP108/9 29 - 2,900
Capacitive component in time
constant 2,200 - - pF Vee=5.0V
Resistive component in time
constant 3 — 100 kS Vce=5.0V
Maximum switching frequency — 50 - kHz At 10,000uA/cm?
Hlumination level
Variation in sensitivity threshold — +5 — % Ve =5.25V
(uW/cm?) with Ve — 0 - % Ve =5.0V
— -5 — % Vec=4.75V
Variation in sensitivity threshold
with temperature — -0.6 —_ %/°C Vee=5.0v
Operating temperature
ZNP100/2/3 — — 70 °C
ZNP108/9 — — 60

*Typical RC =40k x 100,000pF.

Note 1. The illumination source is an unfiltered tungsten filament at a colour temperature of 2856°K.

{Typical RC =3k x 2,200pF.
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BPWA41

INFRA-RED PHOTODETECTOR

The BPWA41 is a large area, silicon p.i.n. photodiode having a low junction capacitance and consequently
capable of fast response times. The active chip is packaged in a plastic moulding which contains a near
infra-red transmissive filter such that the device is sensitive to infra-red radiation only, and has a high
rejection of wavelengths below 700nm. The BPW41 is therefore eminently suitable for use in I.R. remote
control links.

ELECTRICAL CHARACTERISTICS IN PHOTOCONDUCTIVE MODE (at 25°C).

Parameter Symbol | Min. Typ. Max. Unit Conditions

Reverse dark current Ir - 2 30 nA Vr=10V, E=0

Light current I - 75 - A VR =5V, Ey=1000lux
(See note 1)

25 45 - uA Vg=5V

E.=1mW/cm?
Ap=950nm
(See note 2)

Reverse breakdown

voltage Vgr 32 - - v Ir=100pA, E=0

Junction capacitance G - 25 40 pF Vp=3V, f=1MHz
E=0

Noise equivalent power | N.E.P. - 101 — | WHZz0s

Turn-on time ton - 50 - ns

VR=10V, R =1kQ
Turn-off time tott - 50 — ns

Note 1. The illumination source is Standard llluminant ‘A’ (an unfiltered tungsten filament lamp at
2856°K colour temperature).
Note 2. The illumination source is a GaAs l.e.d. emitting at 950nm.

I.R. REMOTE CONTROL APPLICATIONS ADVICE
Advice is available on complete |.R. remote control
systems for applications such as those listed below. The
combination of |.R. emitting diode, photodetector and
detector electronics is critical in defining the
performance of a remote control system, and advice is
freely available as to the best system combination for a
given application.

SUITABLE APPLICATIONS FOR I.R. REMOTE
CONTROL

Television, Hi-Fi Systems, Slide Projectors, Model Cars,
Trains, etc., Garage Doors, Domestic Appliances.

(See inside rear cover for spectral response).

OE6



ZME SERIES, GaAs I.R. LIGHT EMITTING DIODES

Infra-red light emitting diodes for use as sources in fibre-optic data transmission links and I.R. remote
control systems. The diode package is similar to that used for the Ferranti phototransistor range, a fact
which simplifies the physical interfacing of emitter and detector in certain applications (e.g. card readers,
tape readers, opto-couplers etc.). For advice on the matching of emitters and detectors please contact
Discrete Component Marketing.

OPTO-ELECTRONIC SEMICONDUCTOR DICE

The majority of Ferranti Opto-electronic semiconductors are available as unencapsulated dice or in wafer
form, details of which can be obtained on request from Discrete Component Marketing.

Information concerning phototransistor dice, their specifications and inspection routes together with the
various testing and shipping options is contained within the hand-book ‘‘Active Semiconductors for
Hybrid Circuits’ also available on request.

CUSTOM DESIGN SERVICE

The Ferranti opto-electronic custom design service exists to provide customers with advice on the design
and assembly of opto-electronic products and systems that are non standard within the Ferranti range.
Advice is available concerning the compatibility of components to form complete systems, on the
development of new devices to fulfill specific requirements, and on the photovoltaic cell side, multi cell
arrays can be assembled and encapsulated to suit the power requirements of given applications.
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COMPETITOR CROSS REFERENCE LIST

The following cross-reference list has been compiled as a guide for design engineers and purchasing
agents and indicates the nearest Ferranti equivalent to a variety of competitive manufacturer’s devices. in
some cases there will be minor differences in electrical characteristics and/or package details and
acceptability may be first determined by reviewing the data presented in this catalogue.
Additional information, if requested, may be obtained by contacting Ferranti Electronics Limited,
Discrete Component Marketing.

The data contained in this guide is believed to be accurate. However, no responsibility is assumed by
Ferranti Electronics Limited for the use of this data in actual circuit design.

Competitive . Ferranti

Part Number Device Type Equivalent
BPW16 .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZMX151
BPW17 .. .. e .. Phototransistor . .. e ee .. L. ZMX151
BPW20 .. .. .. .. .. Photodiode .. .. .. .. MS700
BPW21 .. .. .. .. .. Visible Response Photodlode .. .. .. Ms701
BPW23 .. .. .. .. .. Phototransistor . . .. .. .. .. ZMX151
BPW30 .. .. .. .. .. Photodarlington . .. .. .. ZM100
BPW41 .. .. .. .. .. Infra-red Response Photodaode .. .. .. BPwal
BPX25 .. .. .. .. .. Phototransistor. . .. e e .. BPX25
BPX29 .. .. .. .. .. Phototransistor . . .. .. .. .. .. BPX29
BPX31 .. .. .. .. .. Phototransistor . .. .. .. .. .. ZM110
BPX43 .. .. .. .. .. Phototransistor. e e .. ZM110
BPX63 .. .. .. .. .. LowlLleakage Photoduode .. .. .. .. BPX8B3
BPX70 .. .. .. .. .. Phototransistor. . 4 \" ) S T §
BPX72 .. .. .. .. .. Phototransistor.. .. e .. ZMX141
BPX81 e .. .. .. Phototransistor.. .. e e oL ZMXT151
BPX95 .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZMX141
BPX99 .. .. .. .. .. Phototransistor.. .. e e . L. ZM10
BPY62 .. .. .. .. .. Phototransistor. . .. e e .. ZM110
FPT100 .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZMX141
FPT100A .. .. .. .. .. Phototransistor.. .. .. R4\ ) § I3
FPT100B .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZMX141
FPT110 .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZMX141
FPT110A .. .. .. .. .. Phototransistor. . .. .. .. .. .. ZMX141
FPT110B .. .. .. .. .. Phototransistor.. .. e el . ZNX14
FPT120A .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT120B .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT120C .. .. .. .. .. Phototransigtor.. ... .. .. .. .. ZM110
FPT130A .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZM110
FPT130B .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT220 .. .. .. .. .. Phototransistor . . .. A .. .. ZM110
FPT230 .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT320 .. .. .. ... .. Phototransistor.. .. . Lo .. ZN0
FPT336 .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT400 .. .. .. .. .. Phototransistor . . .. e .. .. ZM110
FPT410 .. .. .. .. .. Phototransistor . . .. .. .. .. .. ZM110
FPTS00 .. .. .. .. .. Phototransistor.. .. e .. .. ZM10
FPTS30 .. .. .. .. .. Phototransistor.. .. .. .. .. .. ZM110
FPT560 .. .. .. .. .. Photodarlington e e e .. L. ZMI00
FPT630 .. .. .. .. .. Phototransistor. . .. .. .. .. .. ZMX151
IPL15 .« .. .. .. .. LightActivated Photoswitch .. .. .. ZNP108/109
IPL17 .. .." .. .. .. LightActivated Photoswitch .. .. .. ZNP108/109
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COMPETITOR CROSS REFERENCE LIST

(Continued)

Competitive Ferranti
Part Number Device Type Equivalent
MRD150 .. Phototransistor . . .. ZMX151
MRD300 .. Phototransistor . . .. ZM110
MRD310 .. Phototransistor . . .. ZM110
MRD370 .. Photodarlington . ZM100
MRD450 .. Phototransistor . . .. ZMX151
MRD810 .. Phototransistor . . . ZM110
MRD3050 . . Phototransistor ... BPX29
MRD3051 .. Phototransistor . . BPX29
MRD3052 . . Phototransistor . . BPX29
MRD3053 .. Phototransistor . . .. BPX29
MRD3054 .. Phototransistor . . .. ZM110
MRD3055 . . Phototransistor . . .. ZM110
MRD3056 . . Phototransistor . . . ZM110
MT1.. Phototransistor . . .. ZM110
MT2.. Phototransistor . . .. ZM110
MT8020 Phototransistor . . . ZMX151
0SD5-3 Photodiode MS700
0SD5-5 Photodiode R . MS700
OSD-5E Visible Response Photodiode MS601
SFH205 Infra-red Response Photodiode BPW41
TIL78 Phototransistor . . .. ZMX151
TIL81 Phototransistor . . .. . ZM110
TIL100 Infra-red Response Photodiode BPW41
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GLOSSARY OF TERMS

A Angstrom.
Absolute Spectral response Output or response at absolute power levels against wavelength.
Angstrom Unit of length used in the measurement of electromagnetic radiation. One angstrom = 10-10 metres.

Blackbody A standard for all irradiance measurements being a 100% efficient radiator and absorber of
radiant energy.

Boltzman'’s constant (k) 1.38 x 10-'6ergs per degree Kelvin.

Candela Unit of luminous intensity evaluated in terms of the luminous intensity of a black body at the
temperature of the solidification of platinum (2,046°K).

Candela/cm? Unit of luminance known as a ‘‘stilb’’

C.I.E. International Commission on Ilflumination.

Colour Temperature The equivalent absolute measurement in °K of a black body whose wavelength distribution
is closest to that of the non-black body (light source) being measured, thus defining its
spectral density.

Dark Current Leakage of cumrent across the junction or across the surface of a photodetector when

there is no incident radiation.

number of carriers generated

number of photons absorbed

E Photometric unit of iluminance in lumens/square foot (Im/ft2)

Foot Candle 1 foot candle is equal to 1 lumen per square foot.

Foot Lambert A measure of brightness corresponding to an emission of 1 lumen per square foot for a
perfectly diffused source.

H Radiometric unit of irradiance or radiation flux density in watts/cm? (W/cm?).

Mumination The density of luminous flux incident on a surface and expressed in lux (lumens/m?), phot
(lumens/cm?) or lumens/ft2.

Incident Faliing, striking or landing on.

Imadiance Radiant energy striking a given surface being the radiometric equivalent to illumination and
expressed as Watts/cm?2.

Lumen The luminous flux from a point source of one candela within a solid angle of one steradian.

Lux A unit of illuminance in the metric system equivalent to lumens/m?.

Micron (u) A unit of length used in the measurement of electromagnetic wavelength. One micron = 106 metres.

Monochromatic Radiation of a single or very narrow band of wavelengths.

Noise Equivalent Power (N.E.P.) That quantity of light incident upon a photodiode that produces a signal

equal to the noise level internally generated by the photodiode.
Peak spectral Emission/Output Generally used to define that wavelength at which a source/sensor
produces its highest output.
Photoconductive Devices Components which undergo a change in resistivity by a change in incident light
intensity.
Photovoltaic Devices Components which, when absorbing incident light, generate a voltage across their
junction.
Point Source A radiation (or light) source having a maximum dimension being less than one-tenth the
distance from source to detector.

Steradian The solid angle subtended at the centre of a sphere of radius r by an area of 2 on its surface. A

complete sphere comprises 4 steradians.

Detector quantum efficiency Ratio of
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INTEGRATED CIRCUITS

DATA CONVERTERS
Data Converter Chart
D/A Converters
ZN425 L
ZN426
ZN428
ZN429
ZN434
ZN435*

ZN436

ZN438* -
A/D Converters
ZN425 N
ZN427

ZN432

ZN433

ZN435* .
ZN440/441
ZN442*
ZN447/8/9
ZN450

ZN451

Reference Source Chart

ZN404
ZN423
ZN458

ZNREF025
ZNREF040
ZNREF050
ZNREF062
ZNREF100

TELECOMMUNICATION IC'S
Codecs
ZNPCM1
ZNPCM2
ZNPCM3*
ZNPCM4* .
Telephone Circuits
ZN470 .
ZN472*
ZNA475*
ZN476*
ZNA477*
ZN473*
ZN474*
ZN7163*

Double Ended
ZN1066 .. ..
Single Ended
ZN1060 .. ..

SPECIAL PURPOSE AMPLIFIERS

ZN459
ZN460

ZN414Z

ZN415P*

Gated Linear OP—Amp
ZN424 .
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INTEGRATED CIRGUITS

TV CONTROL CIRCUITS
TV Sync Pulse Generator
ZNA134 . I
TV Pattern Generator
ZNA234 I

SPECIALTY IC'S
Precision Servo Controller
ZN409 I
Precision Timer
ZN1034
ZN1035* .
4-Digit Up/DN ‘Counter and Dcsplay Driver
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TTL Chart
Low Power TTL Chart’
DTL Chart .

*ADVANCED PRODUCT INFORMATION
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INTEGRATED CIRGUITS CONVERTERS

MONOLITHIC A/D CONVERTERS

DESCRIPTION TYPE USEFUL RELATIVE CONVERSION OUTPUT INPUT
RESOLUTION  ACCURACY TIME RANGES
(bits) (% FS)
Successive 2ZN432J-10 10 +0.05 20us Binag/ or
Approximation ZN432BJ-10 10 +0.05 Offset Binary Selectable
ZN432CJ-10 10 +0.05
ZN432E 10 A 15us
Tracking ZN433J-10 10 +0.05 Binag or
ZN433BJ-10 10 +0.05 1us Offset Binary Selectable
ZN433CJ-10 10 +0.05
Successive ZN442CJtt 10 +.05 15us Three-State
Approximation Binary or Selectable
Offset Binary
8 Bit 2ZN427J-8 8 +02 Three-State
Microprocessor ZN427E-8 8 +0.2 10us Binary or Selectable
Compatible Offset Binary
8 Bit Low Cost ZN425J-8 8 +0.2
General Purpose ZN425E-8 8 0.2 ms Binary Selectable
& Counting
Tracking ZN435E-811 8 +0.2 us Binary or Selectable
ZN435J-8 8 0.2 Oftset Binary
Parallel ZN440CJ 6 +0.8 55ns Binary -4 to +0.5V
(Flash)
ADC
Successive ZN441CJtt 10 0.8 100ns Binary -4 to +0.5V
Approximation
ZN447E-8 8 0.1 Three-State
ZN447J-8 8 +0.1 9us Binaré/ or Selectable
Offset Binary
ZN448E-8 8 +0.2 Three-State
ZN448J-8 8 +0.2 s Binary or Selectable
Offset Binary
ZN449E-8 8 0.4 Three-State
ZN449J-8 8 +0.4 Ous Binary or Selectable
Offset Binary
Single Chip ZN450E/451E na +.025 300ms 7 seg +200mV
Charge Balancing
31, Digit DVM
SETTLING QUTPUT**
MONOLITHIC D/A CONVERTERS TIME OouTPUT*
8 Bit ZN428E-8 8 +0.2 800ns Voltage. 0to +2.5v
Microprocessor ZN428J-8 8 +0.2
Compatible
8 Bit Low Cost ZN426E-8 8 +0.2
Low Power ZN426J-8 8 +0.2 1us Voltage 0to +2.5v
8 Bit Low Cost ZN429E-8 8 0.2
Low Power ZN429J-8 8 +0.2 s Voltage 0 to +2.5v
8 Bit Low Cost ZN425E-8 8 +0.2
Counting ZN425J-8 8 +0.2 1w Voltage 0 to +2.5v
Multi-Purpose ZN435E-8 8 0.2
Data Converter ZN435J-8t1 8 +0.2 800 ns Voltage 0to +2.5v
System
8 Bit ZN438 8 +0.015 s Voltage 0to +2.5v
Microprocessor
Compatible
6 Bit ZN436 6 +.08 s Voltage 0 to 2.53v
Low Cost
4 Bit ZN434 4 +.06 300ns Voltage 0 to 2.456v
Low Cost

1At stated useful resolution. All 10 and 8 bit devices are also available with +1 bit and *2 bit linearity.
* Excluding reference. **Other output ranges including bipolar may be obtained with ext. buffer amplifier.
ttAdvanced Product Information.
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CONVERTERS

INTEGRATED GIRCUITS

LINEARITY GAIN* TEMP POWER PACKAGE FEATURES
+ T.C. RANGE RAILS
+15 LSB 10ppm/°C -56° to +125°C Serial or parallel O/P
+1, LSB 10ppm/°C -40° to +85°C *5v 28 pin DIP on-chip reference TTL
+1, LSB 10ppm/°C 0° to +70°C +5v & CMOS COMPATIBLE
+1 LSB 20ppm/°C 0°C to 70°C 28 pin plastic DIP Low Cost
+'/2 LSB -55° to +125°C
1, LSB 10ppm/°C -40° to +85°C t5v 28 pin DIP As above
+1, LSB 0° to +70°C
1% or =1 10ppm/°C 0° to +70°C +5v 28 pin plastic or  On-chip reference
-40° to +85°C Ceramic DIL  Three-State Output
Reference Amplifier
+1 LSB -55° to +125°C +5v On-chip reference
+1, LSB 2.5ppm/°C 0° to +70°C ~3v to -30v 18 pin DIP Three-State outputs
+1 LSB -55° to +125°C On-chip reference
+% LSB 3ppm/°C 0° to +70°C +5v 16 pin DIP On-chip SMHz 8 bit
counter
% LSB 3ppm/°C 0° to +70°C On-chip reference
+% LSB -55° to +125°C +5v 18 pin DIP On-~chip cloc
TTL & CMOS COMPATIBLE
+1, LSB na 0° to +70°C +5v 24 pin DIP Can digitize up to 7MHz
Sine wave without sample
and hold @ 18 mega
samples per second
+% LSB na 0° to +70°C +8v 24 pin DIP Low Cost
+Y, LSB 0° to +70°C +5V
+i/, LSB 2.5ppm/°C -55° to +125° 18 pin DIP
+1, LSB 0° to +70°C +5V On-chip reference
+1, LSB 2.5ppm/°C -55° to +125°C 18 pin DIP On-chip clock
3-state outputs
+1LSB 0° to +70°C +5V
+11LSB 2.5ppm/°C -55° to +126°C 18 pin DIP
+% LSB 0° to -70°C On Chip On-chip reference
80ppm/°C 5V Shunt 40 pin DIP On-chip clock
Regulator Direct drive 3, dig LC display
Under/over range
indicator
Low power consumption
+1 LSB 0° to +70°C On-chip reference
+1, LSB 2ppm/°C -55° to +125°C +5v 16 pin DIP Latched inputs
+1, LSB Q° to +70°C On-chip reference
+% LSB 3ppm/°C -55° to +125°C +5v 14 pin DIP Low cost
+1, LSB 0° to +70°C
+%, LSB 3ppm/°C -55° to +125°C +5v 14 pin DIP Lowest cost
+% LSB 0° to +70°C On-chip reference &
+% LSB 3ppm/°C -55° to +125°C +5v 16 pin DIP 5MHz 8 bit counter
+1 LSB 0° to +70°C 8 bit DAC with
1% LSB 3ppm/°C -55° to +125°C +5v 18 pin DIP On-chip reference
On-chip clock
On-chip up/down
counter
+% LSB 2ppm/°C 0° to +70°C +5v 22 pin plastic ~ On-chip Trimmable
-40 +85 DIiL Output Buffer Latched Inputs
+51SB 3ppm/°C 0° +70°C +5v 14 pin plastic or TTL and 5v CMOS
-55+ 125 Ceramic DIL  Compatible +5v Supply
Low Cost
+Y%, LSB 3ppm/°C 0° to +70°C +5v 14 pin plastic or TTL and 5v CMOS
-40° to +85°C Ceramic DIL Com%auble +5v Supply
Low Cost
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INTEGRATED CIRCUITS CONVERTERS

8-BIT DUAL MODE A/D AND D/A CONVERTER ZN425 SERIES

The ZN425 is a low cost, dual-mode, 8-bit data converter fabricated on a single monolithic chip. It
contains an 8-bit D to A converter utilising an advanced design of R-2R ladder network and an
array of precision bipolar switches. Also included are a precision 2.5V reference and a high-speed
8-bit binary counter.

FEATURES

@ Monotonic over full temperature range

@ 1 us typical settling time in D to A mode

@® 1 ms typical conversion time in A to D mode

@ Voltage output DAC

@® TTL and CMOS compatible

@ Single +5V supply

@ 8, 7 and 6 bit versions

@ Temperature ranges 0 to +70°C, =55 to +125°C
® 16 pin plastic or ceramic D.l.L.

*Vee
Analogue
330.n.
v R-2R Ladder % Output
REFo—TG.
e ] TTTTTTT]
Reference . :
e nput
°"°‘T—l—‘_l Switches I 15 REF 1Py
Bit 8 .
Bit7 Bit 1(MsB)
Bns a—‘E
' 9 10 Bit 4

Input Select Switch

Select
g 1o oS8 TP ]

Clocko—‘—————-.L Qs g Bit Binary Counter Q‘—I
1 CIT T T T T TT Counter Reset

3 (Low to reset)

System Diagram

1IC4



CONVERTERS INTEGRATED CIRCUITS

GENERAL PURPOSE 8-BIT D TO A CONVERTER ZN426 SERIES

The ZN426 is an 8-bit monolithic D to A converter containing an R-2R ladder network, precision
analogue switches and a 2.5V reference on a single chip. Use of the on-chip reference is optional
thus affording greater flexibility and reduced power consumption when several converters are used
in the same system. One on-chip reference can drive up to five ZN426s.

FEATURES

@® Monotonic over full temperature range

® 1 ps typical settling time

@ Voltage output

@® TTL and CMOS compatible

® Single +5V supply

@® Optional on-chip reference

@ 8, 7 and 6 bit versions

@ Temperature ranges 0 to +70°C, —55 to +125°C
@ 14 pin plastic or ceramic D.l.L.

+ VcCG L - ‘
] - 4 ANALOGUE
e R-2R LADDER o ANALOGY
OUTPUT 7.5
reremence| 4 A LA A LD
ov oL l SWITCHES 5 OVger INPUT
BIT 80— L 13 oan 1(MSB)
BIT 70- 10 2 O BIT2
BIT 60— ‘ ! oBIT3
BIT 5012 B opite
L8 one.

System Diagram
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INTEGRATED CIRCUITS

CONVERTERS

8-BIT MICROPROCESSOR COMPATIBLE
D TO A CONVERTER

The ZN428 is a monolithic, 8-bit DAC designed for easy interfacing with microprocessors. It
contains an R-2R ladder network and switches, a 2.5V precision reference and a. data latch that
allows the DAC to be updated from an 8-bit data bus. The ZN428 complements the ZN427 uP-
compatible ADC.

FEATURES

Monotonic over full temperature range

800 ns typical settling time

Voltage output

Microprocessor, TTL and CMOS compatible
Singie 4+ 5V supply

Optional on-chip reference

Temperature ranges, 0 to -+70°C, —-55 to +125°C

16 pin plastic or ceramic D.I.L.

ZN428 SERIES

ANAL
VREF OUT *—5—— R-2R LADDER 0 U‘T‘P%GTUE
+25V
REF
ANALOGUE 1 SWITCHES VREF IN
GROUND 8 6
" Ve g
DIGITAL ENABLE
GROUND 5 DATA LATCH yy
NG EREEEE
o O

o O O < [
BIT8 7 6 5 4 3 2 BIT1(MSB)

System Diagram
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CONVERTERS INTEGRATED CIRCUITS

LOW COST 8-BIT D TO A CONVERTER ZN429 SERIES

The ZN429 is a monolithic, 8-bit D to A converter designed for cost-conscious applications such
as automotive and consumer products. It contains an R-2R ladder network and an array of precision
bipolar switches. An external reference voltage is required for operation.

FEATURES

® Monotonic over full temperature range

@ 1 us typical settling time

@ Voltage output

® TTL and CMOS compatible

@ Single +5V supply

@ 8, 7 and 6 bit versions

@® Temperature ranges 0 to +70°C, -55 to +125 °C
@ 14 pin plastic or ceramic D.L.L.

4
R-2R LADDER oéﬁ%g(%UE
N O

A 4 4 4 4 4 & &
VREFO 5 SWITCHES
INPUT

IS ;‘7 ésﬁ ;‘ &2 |

O O
BIT8 7 6 5 4 2 BIT1(MSB)

3
DIGITAL INPUTS

System Diagram
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INTEGRATED CIRCUITS

CONVERTERS

LOW COST 4-BIT D TO A CONVERTER ZN434 SERIES

The ZN434 is a monolithic, 4-bit D to A Converter designed for cost-conscious applications such as
automotive and consumer products. It contains an R-2R ladder network of diffused resistors and
precision bipolar switches. An on-chip reference amplifier and attenuator provide a reference voltage
of Vcc, allowing the IC to function with no external components.

2

FEATURES

@ 4 bit resolution

@ 1/4 LSB linearity

® \oltage output

@ 300ns settling time

@® TTL and CMOS compatible
® Single + 5V supply

® On-chip Vcc reference
2

@ Temperature ranges, 0°C to +70°C, -40°C to +85°
@ 8 pin plastic D.I.L.

L
DB, E - j Vee (+5V)
R
DB, [] Bli'r +— ]JGND
DAC R
DB, E—‘_ /‘| ] Vrer v

DBo ] | ] ANALOGUE OUT

SYSTEM DIAGRAM
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CONVERTERS

INTEGRATED CIRCUITS

ADVANCED PRODUCT INFORMATION
8-BIT MULTIFUNCTION A/D AND D/A CONVERTER

The ZN435 is a versatile, multifunction 8-bit data conversion system. A voltage-output DAC, 8 bit
up/down counter, stable 2.5v bandgap reference and clock generator are contained on a single chip.

FEATURES

Multimode device operates as:
—DAC

—ADC

—Tracking ADC

—Voltage to Frequency Converter
—Ramp and Sawtooth Generator
—Nonlinear Waveform Generator
—Voltage—Controlied Oscillator
—Track-and-Hold Circuit

ZN435 SERIES

8-bit Accuracy
800ns DAC Settling Time
On-chip Up/down Counter
On-chip Clock
On-chip Voltage Reference
Single +5V supply
Temperature Ranges, 0 to 70°C, -55 to +125°C
18 pin plastic or ceramic D.I.L.
Vi
REF IN O—5] mg—oVec
25V
VREF OUTO M 2N 8 BIT DAC >——T°éﬁ SOGUE
l DB7 o1
GROUND O—— o
O | DIGITAL INPUTS/
g [fouTPuTS
—s
DBo
! INPUT SELECT SWITCH
I A (™
uPo—r CONTROL | - fUpMSE [5B]  |OSCILLATOR
DOWN 0—2 > DOWN
I3 8 BIT BINARY | o] oCLOCK RC/
MODE MAX XT
B ] [S]\i  UPIDOWN COUNTER 7 EXTERNAL CLOCK
]
RESETO- ]

13
SYSTEM DIAGRAM
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INTEGRATED CIRCUITS CONVERTERS

LOW COST 6-BIT D to A CONVERTER ZN436 SERIES

The ZN436 is a monolithic, 6-bit D to A converter designed for cost-conscious applications such as
automotive and consumer products. It contains an R-2R ladder network of diffused resistors with
precision bipolar switches.

FEATURES

® 6-bit Accuracy

® TTL and 5V CMOS Compatible

® Single +5V Supply

@ Settling Time 1usec. Typical

@ Designed for low-cost applications

@ Temperature Ranges, 0 to +70°C, -55 to +125°C
® 14 pin plastic or ceramic D.I.L.

R-2R LADDER 4 oeﬂ%uo?“E
ovVo- 7
I O T S W
VREF . 5 SWITCHES
INPOT O~
"2 i3 2 3
4 4 3 A} ")
O 0O O O O o
6 5 4 3 2 BIT1(MSB)
DIGITAL INPUTS

SYSTEM DIAGRAM
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CONVERTERS INTEGRATED CIRCUITS

ADVANCED PRODUCT INFORMATION

8-BIT MICROPROCESSOR
COMPATIBLE D TO A CONVERTER ZN438 SERIES

The ZN438 is a monolithic, 8-bit DAC designed for easy interfacing with microprocessors requiring
minimal external components. Only a reference bias resistor and trimpot are needed to provide an
accurate 2.55V output with 10mA sink and source capability. Multiple chip selects are provided for easy
up interfacing.

FEATURES

® 1/8 LSB Linearity

@ 1us Settling time

@ Voltage Output, ON-CHIP buffer amp sources or sinks 10ma.

® 4P, TTL and CMOS compatibie

@® ON-CHIP Trimmable reference. Only a trimpot needed for calibration.
@ Single +5V supply

® ON-CHIP negative supply generator

® Temperature Ranges, 0 to 70°, -40 to +85°C

@ 22 pin plastic or ceramic D.I.L.

% 8-BIT DATA BUS é

WE &E
Vec
+5V
DIGITAL = ~
3900 | GROUND,_
| veer N DATA REGISTER
VREF OUT” |
100k | | YREFTRM | | TRIMMABLE 8-BIT DAC
REFERENCE
ANALOGUE
o GROUND NEGATIVE
é —o SUPPLY
GENERATOR

Cres

§__||

System Diagram
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INTEGRATED GIRCUITS

CONVERTERS

FEATURES

@ 10 ps typical conversion time

@ Optional on-chip reference
@® Temperature ranges 0 to +70°C, =55 to +125°C
® 18 pin plastic or ceramic D.I.L.

8-BIT MICROPROCESSOR COMPATIBLE
A TO D CONVERTER

The ZN427 is a monolithic, 8-bit, successive approximation A to D converter designed for easy
interfacing with microprocessors. It contains an 8-bit DAC, comparator, successive approximation
register and a 2.5V precision reference. On-chip three state output buffers allow direct connection
to an 8-bit data bus. The ZN427 complements the ZN428 n.P-compatible DAC.

® No missing codes over full temperature range

® Microprocessor, TTL and CMOS compatible

ZN427 SERIES

R-2R LADDER

ANALOGUE VOLTAGE SWITCHES

+2:5v
REF

REGISTER

D 10 A QUTPUT
COMPARATOR
vinot—+
5
Rexo
cLock o
veeolll o
(+5 vOLTS)

SUCCESSIVE APPROXIMATION

+__ START
o CONVERSION

1

} -STATE OUTPUT BUFFERS

o ENDOF
CONVERSION

2, OUTPUT
ENABLE

‘Lll ‘LIZ 013 ¢IL 015 16
Ms8

System Diagram
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CONVERTERS INTEGRATED CIRCUITS

10-BIT SUCCESSIVE APPROXIMATION ZN432 SERIES
A TO D CONVERTER

The ZN432 is a monolithic, 10-bit, successive approximation A to D converter. It contains a 10-bit
current-output DAC, successive approximation logic, comparator, 2.5V precision reference and
reference amplifier, all on a single chip.

FEATURES

@ No missing codes over full temperature range

@ Parallel and serial data outputs

@ TTL and CMOS compatible

@ -5V supplies

@ Optional on-chip reference

@ 10, 9 and 8 bit versions

@ Temperature ranges 0 to +70°C, —40 to +85°C, —55 to +125°C
@ 28 pin plastic or ceramic D.I.L.

SHAPE ]REF ov lCJUT

3 Q9 8 10 13
VRCFOG_ —T1—0+5v
+2:5V —tto ov
2
—"tL0-5v
2-5v
REF.
7
ov o—
1P OIS
AMR
6N - DwoA

SUCCESSIVE APPROXIMATION o P
LOGIC 5
—O GND

1 % 2 J2 {20 )19 b8 Da s |
428 47 L27 426 25 L 23 122 Iz & ge b ‘_Ls
a a [9

= = S a a
Ef-~nomvwoeoo2loC
S8 -5 2a
Gz',mmmmmmiama:;;y,

System Diagram
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INTEGRATED CIRCUITS

CONVERTERS

The ZN433 is the world’s first monolithic, 10-bit, tracking converter. It contains a

up to 300Hz bandwidth, without the need for a sample and hold circuit.

FEATURES

@ No missing codes over full temperature range

@ 1us update time

@ Parallel and serial data outputs

@ TTL and CMOS compatible

@ 5V supplies

@ Optional on-chip reference

@ Temperature ranges, 0 to +70°C, —~40 to +85°C, 55 to +125°C
@® 28 pin ceramic D.I.L.

SHAPE lRE F. ov lOU'

3 9 8 Q0
VReF 6 s LEDSOVH
+2:5v |cov
25v —t2o-5y
REF.
ovo
P o]
. -—f DA ]
o HRRRRERE
Al 5 ue Youp
ctock® | UP/DOWN COUNTER oW ~ 2o
LTI wivoow
COMP.
DATA LATCH/ SHIFT REGISTER ]

3
3

‘328 &I7 61 1662502‘. 023 022 02‘ 020 '9 6“

2z -
xg<m_ 2
¢g 38 2
u-'%o;!'«mwmwu\euag
$§32E-crczccz ==
6 A Hd oo ad oD o @ @

System Diagram

10-BIT TRACKING A TO D CONVERTER ZNA433 SERIES

output DAC, up/down counter and data latch, window comparator, 2.5V precision reference and
reference ampilifier, all on a single chip. The tracking principle allows the conversion of A.C. signals

10-bit current
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CONVERTERS

INTEGRATED CIRCUITS

6 BIT PARALLEL (FLASH) A/D CONVERTER

The ZN440 Series is a high speed 6 bit parallel A/D converter capable of being stacked to 7 or 8 bits. It
provides 18 mega samples per second and can deliver up to a 7 megahertz sine wave without sample

and hold.

FEATURES

@ ZN440-18 million conversions per second @ Unipolar or bipolar input range
@ ZN441-10 million conversions per second @ TTL compatible
@ Can digitize up to a 7 MHz sine wave

@ 6 bit resolution
@ Expandable to 7 or 8 bits
@+ "2 LSB linearity

® No sample-and-hold required

ZN440/441 SERIES

@ + 5v supply

@ 1W power dissipation

@ Temperature range 0 to 70°C
® 24 pin ceramic D.I.L.

2ZN440 SYSTEM DIAGRAM
10—
3 Rt
(84R)
—OVe
. n
REF HI . 1 :5“)
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(64R)
40—
s ] [
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0 ouTPUT
2 1
=il B:ZD»—
b 62
R __D’— M -O0s
P—]E 18 (MsB)
! ! P 10Fes [~ oureut Q0.
== TO DATA
—:): BINARY LATCH
R :E ENCODER| —QDs
17
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3
fhet D 1 e
mEp
REFERENCE | ! — Do
CHAIN R4 R
(64R) f 6 (LsB)
1 UNDERRANGE
Loaic Jee
1|0~ 19 OUTPUT
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System Diagram
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INTEGRATED CIRCUITS

CONVERTERS

FEATURES

@ +5V supplies

ADVANCED PRODUCT INFORMATION

® 1/2 or 1 LSB linearity
@ 15 us conversion time

10-BIT MICROPROCESSOR
COMPATIBLE A TO D CONVERTER

The ZN442 is a monolithic, 10-bit, Bus Compatible, successive approximation A to D converter. It

contains a 10-bit current output DAC, successive approximation logic, comparator, 2.5V precision
reference, reference amplifier and tri state buffers, all on a single chip.

® Temperature Ranges, 0 to 70°C, -40 to +85°C, -55 to +125°C
® 28 Pin Plastic or ceramic D.I.L.

@ Bus compatible outputs available as high and low byte or 10-bit word
® ON-CHIP bandgap reference

ZN442 SERIES

GROUND

System Diagram

Voo o o REF AMP lour©
T3] 3] COMPENSATION 10
-—e
ot [
4 |re
o y 10 BIT DAC
5
{ 27
"Bl 28v]
BANDGAF, DATA
ANALOGUE REF s sTare | DATA
GROUNDO— BUFFERS| 5 "T0 D
ANALOGUE o 9
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" SUCCESSIVE
COMPARATOR APPROXIMATION
o - LOGIC
12
2 28] 17} 14] 1 16} 15
o. © o o 6 & LOWBYTE
Vge CONVERT CLOCK STATUS DIGITAL HIGH BYTE ENABLE

ENABLE
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CONVERTERS

INTEGRATED CIRGUITS

8-BIT MICROPROCESSOR
COMPATIBLE A TO D CONVERTER ZN447/8/9 SERIES

The ZN447, ZN448 and ZN449 are 8-bit, successive approximation A to D converters designed for easy
interfacing to microprocessors. All active circuitry is contained on-chip including a clock generator
and stable 2.5V bandgap reference.

Only a reference resistor and capacitor, clock resistor and capacitor and input resistors are required
for operation with either unipolar or bipolar input voltages. The ZN447, -8 and 9 are the most complete
8-bit monolithic ADCs available.

FEATURES

@ Easy interfacing to microprocessors or operates as a ‘stand alone’ converter
@ Fast 9 us conversion time guaranteed

® Choice of linearity: %,LSB—2ZN447, 1,LSB—ZN448, 1LSB—ZN449

@® On-chip clock

@ Choice of on-chip or external reference voltage

@ Unipolar or bipolar input ranges

® Temperature ranges, 0 to 70°C, -55 to +125°C

@ 18 pin plastic or ceramic D.I.L.

ANALOGUE ©-
INPUT 6
+
VREF IN O- 5 COMPARATOR>
8-BIT DAC - —oRex
VRer (—BIAS)
REF OUT O—pt——y
CLOCK |
25y GENERATOR
GROUND O—=1 |ReFERENCE .
- | INTERFACE [o- O WR (CONVERT)
SUCCESSIVE (e AND 5—O CK RC O EXT
vee o— APPROXIMATION REGISTER [ CONTROL ORD
(+r§vc) 10 T T T 1T I"' LoGIC 2_OBUSY
3-STATE BUFFERS ]
1 |12 |18 |14 |15 |16 [17 |18 oy
[} J) 0000 JJ e}
DBq DBO
SYSTEM DIAGRAM
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INTEGRATED CIRCUITS CONVERTERS

SINGLE CHIP 3%: DIGIT D.V.M. ZN450 SERIES

The ZN450 is a complete digital voltmeter fabricated on a monolithic chip and requires only ten
external, passive components for operation. An innovative Delta-Sigma Modulation technique
ensures good linearity. The auto-zero function is completely digital in operation, thus obviating the
need for a capacitor to store the error voltage. This versatile I.C. can be used as the basis not only for
digital voltmeters and muitimeters but also for other instruments such as digital thermometers.

FEATURES

199.9 mV full-scale reading

Digital Auto-zero with guaranteed zero reading for OV input
True polarity at zero for null detection

True differential inputs

Direct drive of Liquid Crystal Display

([

[ ]

[ ]

{

[ ]

@ On-chip clock and precision reference

@ Low power consumption, less than 25 mW-
@ Wide supply voltage range, single supply rail
@ No external active circuits

@ Temperature range 0 to +70°C

[ ]

40 pin plastic D.I.L.

0
e

I == Cosc
Losc. |-’--—-! MAIN COUNTER ..
o+sy DIsPLAY | {oISPLAY | [ DisPLaY ‘
COUNTER| | LATCH DRIVERS IDISPLAY

AW 1 OUTPUTS
CONTROL .

RplA 1 '

BIAS * | LOGIC | * ~ "

T Pt

o 1Y+ [VOLTAGE |-
v AUTO-ZERO 10 AT VOLTAGE SV SHUNT
N SWITCHES CURRENT MODULATOR|  |REFERENCE| | |REGULATOR
-0 o —{converTer |-

Im] lrer

VREF VREF
° ° feer ¢ Qe PN out _ o s b
ot RANGE REG Vo GND
R QUTRUT
REF2

System Diagram
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INTEGRATED CIRCUITS

SINGLE CHIP 3% DIGIT D.V.M. ZN451 SERIES
WITH EXTERNAL AUTO-ZERO

The ZN451 is a complete digital voitmeter fabricated on a monolithic chip and requires only ten
external, passive components for operation. A highly accurate charge-balancing conversion
technique ensures good linearity. The auto-zero function is completely digital in operation, thus
obviating the need for a capacitor to store the error voltage. Output signals are provided to control
external auto zero switches so that op-amps or other signal conditioning circuits can be included in
the auto-zero loop to boost input impedance and/or improve sensitivity to as low as 1.999mV full-scale.

This versatile I.C. can be used as the basis not only for digital voitmeters and multimeters but also in
other instruments such as thermometers and pressure gauges where its sensitivity allows interfacing
to low output transducers such as thermocouples and strain gauges.

FEATURES

External circuits may be included in the auto zero loop
Full-scale reading 1.999mV or lower.

Measures sum or difference of two inputs

Digital Auto-zero with guaranteed zero reading for OV input
True polarity at zero for null detection

True differential inputs

Direct drive of Liquid Crystal Display

On-chip clock and precision reference
Underrange/overrange indication

Low power consumption, less than 35 mW

Wide supply voltage range, single supply rail
Temperature range 0 to 70°C

40 pin plastic D.I.L.

TO DISPLAY SEGMENTS AND BACKPLANE
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13,2029
LaTCH —B1.3%.
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PH2 O— AUTO - ZERO
AND K DISPLAY 19 PANGE
ROUNDING COUNTER >
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INPUT HI & L
VOLTAGE || DELTA-SIGMA 5V 32
" ~CURRENT ENCODER [4 | VOLTAGE SHUNT O Vec
INPUT Lol . |cONVERTER| | 0MODULATOR) ' GULA N
4 "3 6ND
8d 76 6b sb4d 3 30 30
Reer1 Rper1 ReeraCosmCosm VRern  Vrer out REG OUT
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INTEGRATED CIRCUITS

PRECISION, MONOLITHIC

e Two terminal designs allow positive
or negative fixed output operation.

® Three terminal designs allow positive
or negative trimmable output operation.

o Off the shelf A Vo as low as 25 ppm/° C
with any combination of Tc, line and
load within specified limits.

o Wide reference current ranges, from
150 LA to 120 mA.

LOW VOLTAGE REFERENCE SOURCES

® S|ope resistance as low as 0.2().
© RMS noise less than 10 uV.

® Excellent long term stability, 10 ppm/
1000 hrs.

o Selected tolerances on initial setting and
Tc available on special request.

TWO TERMINAL FIXED OUTPUT DEVICES
2-PIN TO-18 PACKAGE

PN Vo IREF SLOPE RESISTANCE  Tc0°Cto70°C
ZNA423 1.26 £4.76% 1.5-12mA 1.0Qdmax 30ppm max
ZN404 2.45 +2.86% 2-120mA 0.4 max 200ppm max
ZN458 2.45 £1.43% 2-120mA 0.2() max 100ppm max
ZN458A 2.45 +1.43% 2-120mA 0.2t max 50ppm max
ZN458B 2.45 +1.43% 2-120mA 0.2() max 30ppm max

THREE TERMINAL TRIMMABLE OUTPUT DEVICES
3-PIN TO-18 PACKAGE
: RANGE
P/N Vo | REF SLOPE RESISTANCE Tc 0°C to 70°C TRIM
ZNREF025  2.5V+1% 0.15-2mA 2Qmax 15ppm typ 25 max +5%
ZNREF040 4.0V+1% 0.15-15mA 3Qmax 15ppm typ 25 max +5%
ZNREF050  5.0V+1% 0.15-15mA 2Qmax 15ppm typ 25 max +5%
ZNREF062 6.2V+1% 0.15-15mA 3Qmax 15ppm typ 25 max +5%
ZNREF100 10.0V+1% 0.15-15mA 4Qmax 15ppm typ 25 max +2.5%

BAND
GAP
REFERENCE

Custom voltages up to 10V available on special request.

TWO TERMINAL FIXED OUTPUT
SCHEMATIC

Vs
2-PIN % R= VS—I'Vﬁ
TO-18 REF

ve

THREE TERMINAL TRIMMABLE OUTPUT
SCHEMATIC

3-PIN TO-18

Vs

——O Vrer

To 18
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CONVERTERS INTEGRATED GIRCUITS

CODECI.C. SET ZNPCM1/ZNPCM2

The ZNPCM1 and ZNPCM2 combine with a modicum of capacitors to make an integrated codec
system for converting analogue (voice frequency) signals to digital (pulse code modulation)
signals and vice-versa. The ZNPCM2 converts the analogue input to a delta-sigma modulated
pulse stream which is then transformed into a pcm pulse stream by the ZNPCM1. Both devices also
provide the reverse function.

Both devices are manufactured using the Ferranti bipolar process. The ZNPCM1 and ZNPCM2 are
supplied in 24 and 18 lead D.I.L. packages respectively and moulded or cerdip versions are avail-
able.

FEATURES
ZNPCM1E/ZNPCM1J

@ Converts a delta-sigma modulated digital pulse stream into compressed ‘A’ law pcm and vice-
versa

@ Enables realisation of a single-channel codec circuit with minimum component usage.

@ Pin selectable input output interface providing either single channel operation at 64K bit/s
(2,048 kHz external clock) or up to 2,048K bit/s (2,048 kHz external clock) for multi-channel
burst format

Encoder and decoder can be clocked asynchronously (useful for pcm multiplex applications)
Optional alternate digit inversion

Electrically and pin compatible with AY-3-9900

Fully TTL compatible

Requires only a single 5V supply

Temperature range 0 to +70°C

24 pin plastic or ceramic D.I.L.

ZNPCM2E/ZNPCM2J

® Converts analogue (300-3,400 Hz) signals into a delta-sigma modulated pulse stream and vice-
versa

® Complementary to the ZNPCM1 and AY-3-9900
@ Requires only a single 5V supply

@® Temperature range 0 to +70°C

@ 18 pin plastic or ceramic D.I.L.

24
b
Analogue i 323
Output 3 el 2
Analogue | 50nf 1 e : }2"% Encoder 3?'
input { input Clgctkmr d clock w P
2 [ 20
Integrator .ode! ADI Decoder
S0pF i s gAD Sodw P
! 6 1
3 ‘{,’u“l'gﬂm"' 0 volts g2y 39
SnF
1 [Analogue 1S E Test 3'°
¢ ¥ decouple out
F  5fui positive 14 8, v
p sitively - Sv h
o 5 -
O] 68 ow et ' 13 Nax 16
— Lo e, A our h
I 5
Qaraoge 158, P Ysbour 4
Fow 0 n i “
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e ot ! 8Ly PG " b
T Yoo sre HO ' sRFour i
teacbac]
ZNPCM

2 ‘Alternative suppl
DOSM IC. Y

ZNPCM1/ZNPCM2 Interface
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INTEGRATED CIRCUITS

ADVANCED PRODUCT INFORMATION

SINGLE CHIP SYNCHRONOUS CODEC SYSTEM ZNPCM3 SERIES

The ZNPCMS is a single chip monolithic integrated circuit. Developed for use in single channel codec
systems, the device converts unfiltered audio signals into 8k samples/sec compressed ‘A’-Law pcm,
the reverse function being performed in the decode direction.

FEATURES

@ Converts analog voice signal into compressed pcm and vice-versa, using an on-chip delta sigma
modulated (DSM) code converter.

® On-chip 3rd order analog input high pass filter (HPF).
@ A-law companding characteristic.
® Low power dissipation—250 mW (active), 20 mW (power down)
® Minimal external components.
® Single +5V power supply.

@ On-chip voltage references—wide band, low noise.

® On-chip time-slot assignment circuitry

@® Temperature range, 0°C to 70°C

@ 24 pin plastic D.I.L.

IND ABD FSO
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!
= [ anatocue | | | osm To oicmac | [LrEAR oM outPUT
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| |conversion | e SION CONVERSION
| | O
| { |srw
FRAME
| | SYNC
| | : cks
[REFERENCES TIMING SECTION LOGIC L v !
I I CONTROL { IC"
| | DATA
| STORAGE D cLrco
| |
A PCHM
PF | [osm 10 | | [unear peu| OGITAL A Law eyt
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INTEGRATED CIRCUITS

ADVANCED PRODUCT INFORMATION
SINGLE CHIP ASYNCHRONUS CODEC ZNPCM4 SERIES

The ZNPCM4 is a single chip monolithic circuit developed for use in single channel codec systems.

The device converts unfiltered audio signals into 8K samples/sec compressed “A”-law PCM, the
reverse function being performed in the decode direction.

FEATURES
@ Same as ZNPCM3 but operates in an Asynchronus Mode.

ADVANCED PRODUCT INFORMATION
FIVE CHANNEL RELAY DRIVER ZN7163 SERIES

The ZN7163 is a pin compatable replacement for ITT7163. It is a monolithic relay driver circuit
designed to be an interface between relays powered by a ~50V (nominal) batteryand TTL or DTL logic
circuits.

FEATURES

® 70 mA drive capability per element ® All DC supply connections are internally

@ Outputs can be paralleled for increased current-limited for the highest in-circuit
current capability reliability -

® Non-destructive avalanche @ Low junction temperature for the
characteristics highest reliability

@ Output protection against short circuits @ Internal input pull-up resistors

[ TTL-compatible inputs @ 14-pin cerdip case or 14-pin plastic

@ Input noise rejection package TO-116

@ All inputs both current and voltage

limited for complete protection

I———-—-—- ZNT163 -——-—-—-]

o—— 3 °
| | § 8 z o | |
5 I} o o

o ? > > |
l 5 ] % %
| |2 H a o B
£ )
| | I7 T ] |
L 1 1
I I l
Power Supply

System Diagram
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INTEGRATED CIRCUITS AMPLIFIERS

MICROPHONE AMPLIFIER FOR TELEPHONE CIRCUITS ZN470 SERIES

The ZN470AE was developed for use with an electret transducer, to replace the carbon transmitter in
telefony systems. The amplifier contains a bridge to allow dual polarity operation. The high input
impedance makes it suitable for use with high or low impedance microphones providing the
microphone gives a high output voltage.

FEATURES

On-Chip Lightning Strike Protection

Dual Supply Polarity Operation

High Input Impedance Allows Direct Matching with Electret Elements not containing Built-In FET’s
4 Gain Settings by Adjustable Links Provides 25dB Nominal
Operates over 1 mA to 100 mA Line Current

220 mA Continuous Overload Capacity

Low Noise

Low Distortion

Powered from Telephone Lines

Monolithic Construction

Minimum External Components in Telephone Circuits
-20 to +80°C Operation

14 Pin Plastic D.I.L.

e —
golBIAS LINE |
|
! los

|
14t VE UP |

=VE /P

BG——
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GT3| GT2| GM SHAPING SUBSTRATE

- e — T et S

6 3 21 n

r-——-

System Diagram
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AMPLIFIERS

INTEGRATED CIRGUITS

ADVANCED PRODUCT INFORMATION
MICROPHONE AMPLIFIER FOR TELEPHONE CIRCUITS ZN472 SERIES

The ZN472 was developed for use with an electret transducer, to replace the carbon transmitter in
telephony systems. The amplifier contains a bridge to allow dual polarity operation. The high input
impedance makes it suitable for use with high or low impedance microphones providing the
microphone gives a high output voltage. The 472 also offers an improvement in the total harmonic
distortion over the ZN470, and except for the pin outs is identical.

FEATURES:
Improved Total Hormonic distortion @ """ " ——————~ -
On-chip lightning strike protection
Dual Supply Polarity Operation
High |pput Impedance _allows direcg |
g\é_}gshmg to electrets without Built-in ® ve 1P|
25 dB Max. Adjustable Gain '
4 Gain Settings by Adjustable Links

Operates over 1 mA to 100 mA Line ® e UP
Current

220 mA Continuous Overload Capacity
Low Noise ,l

Powered from Telephone Lines

Monolithic Construction LS G”é)—
Minimum External Components in ®® 0 ® O
Telephone Circuits

-20 to +80°C operation
14 pin plastic D.I.L.

System Diagram

ADVANCED PRODUCT INFORMATION

HIGH GAIN MICROPHONE AMPLIFIER
FOR TELEPHONE CIRCUITS ZN475 SERIES

The ZN475 was developed for use with an electret transducer, to replace the carbon transmitter in
telephone systems. The high input impedance makes it suitable for use with high or low impedance
microphones providing the microphone gives a high output voltage. An external series resistor and
capacitor allow gain adjustment to 50 db max.

FEATURES

50 dB adjustable gain
On-chip lightning strike protection
Direct Matching to Electret Transducers

Operates over 1 mA to 100 mA Line
Current

220 mA Continuous Overload Capacity
Low Noise

Low Distortion

Powered from Telephone Lines
Monolithic Construction

Minimum External Components in
Telephone Circuits

All other parameters are identical to the
ZN472

-20 to +80° Operation .L .
8 pin plastic D.I.L. %_T System Diagram

1C25



INTEGRATED CIRCUITS AMPLIFIERS

ADVANCED PRODUCT INFORMATION

HIGH GAIN, LOW IMPEDANCE MICROPHONE AMPLIFIER
FOR TELEPHONE CIRCUITS ZN476 SERIES

The ZN476 was developed for use with moving coil or electric transducers with built-in FET’s to
replace the carbon transmitter in telephony systems. The amplifier contains a bridge to allow dual
polarity operation.

FEATURES F——————— — ———=

® On-chip lightning strike protection |
® Dual Supply Polarity Operation |
|

® Low Input Impedance Version for
Electrets with built-in FET'sand moving 3 9
coil transducers. [

50 dB Max. Gain Externally Adjustable

|
with Series resistor and capacitor ® 45” 1P
!

3
7

Operates over 1 mA to 100 mA Line
Current

220 mA Continuous Overload Capacity |

Low Noise | f\AD‘j‘
Low Distortion L _
Monolithic Construction ® ) ® Dy
Minimum External Components in -
Telephone Circuits .
All other parameters same as ZN472 System Diagram
-20 to +80°C operation
8 pin plastic D.I.L.

ADVANCED PRODUCT INFORMATION

HIGH GAIN LOW IMPEDANCE MICROPHONE AMPLIFIER
FOR TELEPHONE CIRCUITS ZN477 SERIES

The ZN477 was developed to replace the carbon transmitter in telephony systems with an electret
that has a built-in FET, for which the IC provides bias.

FEATURES

On-chip lightning strike protection

|

|
Low Impedance Version with Bias for O—\
electrets with FET'’s

o
50 dB Gain Externally Adjustable ]
Operates over 1 mA to 100 mA Line 0;,—'%
Current [
220 mA Continuous Overload Capacity |
Low Noise |
Low Distortion |
Powered from Telephone Lines L
Monolithic Construction |

]
Minimum External Components in . __L
Telephone Circuits

-20 to +80°C operation System Diagram
8 pin D.I.L.

GAIN
ADJ
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INTEGRATED CIRCUITS

ADVANCED PRODUCT INFORMATION

TONE CALLER INTEGRATED CIRCUIT ZN473 SERIES

Designed to be an improved replacement for the Texas Instrument TCM1512, the ZN473E integrated
circuit tone caller is intended to replace existing electromechanical bells in telephone handsets.

The A.C. ringing voltage, VR, normally supplied to energize the bell is rectified by an on-chip bridge
and used to power up the complete circuit.

A standard 560 KHz ceramic resonator is used to control the clock oscillator frequency which is then
divided down to give two frequencies with a small separation. The output is switched between these
two frequencies at 10 Hz to give a warble tone.

Pin 5 is used to select output frequencies of either 1000 Hz and 1250 Hz or 1167 Hz and 1333 Hz.

To prevent operation of the circuit on dial pulses a digital dial pulse rejection circuit inhibits the
output except in the presence of the ring signal.

The use of the ceramic resonator for clock control gives excellent tone frequency stability with
temperature and life and eliminates complicated frequency setting procedures.

FEATURES

Full rectifier bridge for direct operation from ringing supply.
Balanced output for piezo electric or electromagnetic transducers.
Digital dial pulse rejection.

Frequency drift eliminated by ceramic resonator.

Choice of output tones.

Built-in lighting protection.

Low external component count.

Built-in supply voltage regulator.

Supply voltage threshold.

Low cost 8 pin D.I.L. package.

RINGING SUPPLY CERAMIC
1P DECOUPLING RESONATOR

B 0

CLOCK BALANCED 2) OUTPUT
SUBSTRATE @ OSCILLATOR OuTPUT

STAGE 3) OUTPUT
v I

DIAL PULSE TONE GEN
RINGING /P (1 REJECTION DIVIDERS

+ LOGIC

5

SELECT O/P
FREQUENCIES

System Diagram
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INTEGRATED

CIRCUITS

TRANSZAT

FEATURES

Full rectifier

ADVANCED PRODUCT INFORMATION

IC FOR TELEPHONE BELL CIRCUITS

bridge for direct operation from ringing supply.

Digital dial pulse rejection.
Built-in lightening protection.
Low external component count.

Low cost 8 pin D.I.P. package.

ZNA474 SERIES

The ZN474 is designed to be connected between existing low impedance bell ringers and the ring
signal in subscriber handsets.

This is to prevent current hogging by low impedance bells enabling them to operate in parallel with
higher impedance bell ringers or electronic tone callers such as the ZN473.

Enables low impedance telephone bells to operate in paraliel with electronic tone callers

SUPPLY
RINGING __ DECOUPING CERAMIC
INPUT (B @ 7) RESONATOR
CLOCK BALANCED
SUBSTRATE @ HI OSCILLATOR OUTPUT STAGE
RINGING DIAL PULSE | FREQUENCY
INPUT REJECTION . DIVIDERS

@ OUTPUT TO
BELL, NOMINAL
@ FREQ. 25 Hz

@ NO CONNECTION

System Diagram
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PWM CONTROL CIRCUIT

INTEGRATED CIRCUITS

and triac circuits.

transistors.
FEATURES

Voltage reference

2 operational amplifiers

Precision oscillator

Pulse width modulator

Pulse steering flip-flop

Dual alternative output switches

Dynamic current limiting and shut down circuitry
-40 to +85°C and -55 to +125°C operation

24 pin plastic or ceramic D.I.L.

SWITCHED MODE POWER SUPPLY CONTROL CIRCUIT

The ZN1066 is a switching regulator control and drive unit which provides all the control and safety
features for pulse width modulated push-pull, bridge, series and single ended switching mode power
supplies, motor speed control, inverters and general power control applications including thyristor

The device is designed to supply the pulse width modulated drive to the base of two external power

0OSC. INHIBIT INHIBIT
uT 1 2

ZN1066 SERIES

>

RAMP CR VeoNTROL  ©
2 @
SET RAMP ]
MPLIT
A L:__EJP_E__, t > ®Pg§H-PU.L
4 o -1A
:;"vac ‘E ' 0 "
sl CHR
RAMP o S Q
rnsoutncvfc’: p b I
LATCH
PUSH-PULL
loYNAMI a - ) -2
SV"C/ e ¢ So— R_Q o—BUFFER
o (@PUsH-PUL
orP-28
26V (@
REFERENCE

<

System Diagram

@ ¢ ©® @ @
HIGH SIGNAL INV.  NON AMPLIFIER  AMPLIFIER INV.  NON MODE
CURRENT  GND. INV. 1 2 INV. SELECT
GNO. OuTPUT outpPUT
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INTEGRATED CIRGUITS PWM CONTROL CIRCUITS

MONOLITHIC SWITCHING REGULATOR ZN1060 SERIES
CONTROL CIRCUIT

The ZN1060 is a high performance monolithic integrated circuit switching regulator control chip
designed for use in a variety of power control applications such as switching power supplies,

D.C./D.C. converters, motor speed control. However, its primary application is in fly back and forward
transfer Switch Mode Power Supplies.

FEATURES

@ PIN compatibility with NE/SE5560 @® Loop fault protection

@ Stabilised power supply ' ® Uncommitted error amplifier
® Low supply voltage protection @® Overvoltage protection

® Temperature compensated voltage reference @® Remote On/Off switching

@ Linear pulse width modulator ® Secondary current monitoring

@ Programmable duty cycle @ Multiple device synchronisation

@® Programmable soft start @ Core saturation protection
@ Double pulse suppression @ -20 to +85°C operation

® High speed current limiting @ 16 pin plastic D.I.L.

9 coLLecTon

MOD i/P

SOFTSTART
/SET DEADBAND

AMP 1/P (3 OUTPUT

INTERNAL 1 emiTTER
SUPPLY
OVER Lo VOLTS
® 1) Veo
CURRENT == SUPPLY
REMOTE S
START/
BAND +5V i Regulator
sTOP

GAP SHUNT
3.7V REF REFERENCE REGULATOR

—%

OV™" suppLY
COMMON
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AMPLIFIERS INTEGRATED CIRCUITS

ULTRA LOW NOISE WIDEBAND AMPLIFIER ZN459 SERIES

The ZN459 is an ultra low noise amplifier with remarkable noise performance,  very high unity
gain bandwidth (100 MHz), and small package. This combination makes it exceptionally attractive
for low noise applications such as thermal imaging where CMT detectors require muitiple channel
buffering and other imaging and sonar applications. Commercial applications include industrial
low noise applications, Multi-channel amplifiers, tachometers, general audio, etc.

FEATURES Positive Output
@ Low input noise resistance, 40Q Supply Output Earth
equivalent or 800 pV/y/Hz 30 20 10

@® High bandwidth, 15 MHz typical

@® High, well controlled gain, 60 dB
+2dB

@ Low supply current, <3 mA from
5V

0 to +70°C and -55 to +125°C operation

® Small package, 6 lead TO-71 or System Diagram

8lead plastic D.I.L. YA 55 56
Input Input Decoupling
Earth
ULTRA LOW NOISE WIDEBAND ZN460 SERIES

PRE-AMPLIFIER

A versatile high grade a.c. pre-amplifier designed for applications requiring ultra low noise such as
infra-red imaging and low noise wide band amplifiers, e.g. microphone, acoustic emission,
transducer bridge amplifier. The matching of open loop gain coupled with small physical size make
the ZN460 series ideal for multichannel amplification. .

FEATURES
@ High Controlled Gain : 60dB +1 dB typical
@® Programmable gain : 50-60 dB typical —
@® Low Noise :  40Q Equivalent Noise Resistance, or 800 pV/\/Hz
® Programmable Bandwidth : From 6 MHz downwards
@® Low Supply Current : <3 mA from 5V
® 0 to +70°C and -55 to +125°C operation
@ ‘Available in 8-lead plastic D.I.L. or 8-lead TO-78
180k 180k
A% A%
HMpF
DECOUPLING 19k
— A NNA—
OUTPUT
——O CURRENT
BIAS
1k9

INPUTO— ——OQUTPUT

INPUT (.L OUTPUT

EARTH EARTH

GAIN/ BANDWIDTH

System Diagram
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INTEGRATED CIRCUITS AMPLIFIERS

A.M. RADIO RECEIVER ZN414Z2

The ZN414Z provides a complete RF amplifier, detector and AGC circuitin a 3 pin TO-92 package, and
needs only six external components to give a high quality a.m. tuner. Effective AGC action is
available and is adjusted by altering one external resistor. The ZN414 greatly simplifies the con-
struction of a.m. receivers, both in design and assembly, without sacrificing audio quality.

FEATURES ® 20 mV r.m.s. output
) ) . ® Excellent audio quality, low noise
@ |-2to1-6voltoperation design

® 04 mA current consumption

® Fullmediumandlongwave operation
® No alignment

@ Effective and variable AGC action

@ 72 dB power gain
® 0 to +70°C operation
@ 3 pin TO-92 plastic package

1-3V(approx)
Race
500n(approx)
J: 100kn
0-01F
I ____________________ 7 Output 1o
Vor I audio amplifier

|
1
R | L
e | :’_ 01 puF
C2 C3 G 1
Very high input i
1

impedance stage | l

e e e e e e e I | earth
transistor detector

The ZN 414 is within the dotted area
Circuit Diagram

IMPROVED A.M. RADIO RECEIVER ZN415P

The ZN415P provides a complete RF amplifier, detector, AGC, and audio amplifier circuit in a 8 pin
plastic D.l.L. and provides the basis for a high quality AM tuner both in design and assembly while
supplying enough output power to drive earphones or small speakers directly without sacrificing

audio quality.

FEATURES

@® 1.2 to 1.6 volt operation @ Effective and variable ACG action

® On-chip audio amp drives headphones @ Excellent audio quality, low noise design
® Full medium and long wave operation @ 0 to +70°C operation

® No alignment @® 8 pin plastic D.I.L.

e e e =A== —m = — == — = = = ——
| F_i_{ .j (ie 2 x 320
l 0.1uF 0.1uF 0.01uF T‘— in Series)

System Diagram
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AMPLIFIERS INTEGRATED CIRCUITS

GATED LINEAR AMPLIFIER ZN424 SERIES
The provision of the gating facility on the ZN424P allows it to be used both as a switch and as an
amplifier. With the gating signal applied, isolation between inputs is provided, and each input is
isolated from the output. With no gating signal applied, the device functions as a low distortion
operational amplifier.

FEATURES

86 dB Gain

Input-output isolation gating facility
DTL/TTL Compatibility (5V operation)
Logic gate current drive capability

Low noise and open-loop distortion
Class A output — no crossover distortion

0 to +70° C operation

8 pin plastic D.I.L.

BALANCE BALANCE / SHAPING
+V.
ee
INVERTING
INPUT 3
% 23K 2 10K
) OUTPUT
NON-INVERTING
INPUT
v
Ty
580 1
“Vee
GATE

System Diagram
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INTEGRATED CIRCUITS

TV CONTROL GIRGUITS

FEATURES

® 625 and 525 line standards
@ CCIR and EIA standard outputs

@ Single 5 volt supply, fully TTL
compatible

Easy synchronising between
generators

Direct reset to vertical and
horizontal counters

TV SYNCHRONISING PULSE GENERATOR

The ZNA134 integrated circuit utilizes a 2.5 MHz crystal to generate all the horizontal, vertical,
mixed blanking and synchronising pulses necessary for faster generation in 625 or 525 line
commercial, industrial or military television systems. The synchronous dividers and decoding logic
employed within the unit ensure perfect interlace, together with spike-free output waveforms
having precisely defined relative positions and pulse widths.

ZNA134 SERIES

@ Automatic interlacing

@ On chip oscillator (requiring external
crystal)

® Can be driven with an external
oscillator

@ Field reference output
® 0 to +70°C operation*

@ 16 pin plastic or ceramic D.I.L.

@ Facility for adding and subtracting
lines
MIXED
FIELO VERTICAL EVEN CATHODE  LINE LINE REFERENCE CRYSTAL
DRIVE  RESET FIELD BLANKING  ADD SUBTRACT CLOCK  0OSC.t
fie] (18] fie] i3] fi2] K fio] [sl
_ 1 L —1 ]
u 4
1 SYNCHRONOUS LOGIC SYNCHRONOUS
o *625/525 +41 .
T 2 +{CRYSTAL
) Y Y Y Y Y Y osc.
VERTICAL 1 ﬂ HORIZONTAL
| oEcooE DECODE ‘
<]
ADDITION _ |
CIRCUITS =
(] (2] ad le] 5] le] 2] (8]
ov MODE MIXED MIXED LINE HORIZONTAL Vee  CRYSTAL
SYNC VIDEO DRIVE  RESET (+5V)
BLANKING

System Diagram

*Can be selected for extended temperature range operation
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TV CONTROL CIRCUITS

INTEGRATED CIRCUITS

TV CROSSHATCH GENERATOR

ZNA234 SERIES

The ZNA234 integrated circuit makes available all the waveforms necessary to produce crosshatch,
dot and greyscale test patterns on a television screen. All that is required is a 2.5 MHz crystal (or
external oscillator) and a minimum of external components for mixing the video, sync and blanking
pulses to give a composite video signal. This can either be injected directly into the video stages of
a receiver, or used to drive a VHF modulator/oscillator for connection to the aerial socket.

FEATURES
@ Single 5 volt supply
® 625 or 525 line operation

@ Sync and blanking outputs to CCIR or EIA
standard

On chip oscillator can be driven by external
oscillator

Field reference output

Direct reset to vertical and horizontal counters
Adjustable line width

0 to +70°C operation*

16 pin plastic D.1.L.

HORIZONTAL ~ VERTICAL EVEN CROSS
LINES RESET FIELD HATCH oot

@ Separate outputs for:
Crosshatch
Dot
Vertical Lines
Horizontal Lines
Greyscale
Mixed Sync
Mixed Video Blanking

SET
VERTICAL CRYSTAL
VERTICAL LINE OSCILLATOR
LINES WIDTH INPUT 1

e ] fee ][] [ ] ]
t

ﬂl '

L] fe] o]
i

SYNCHRONOUS a

—~—p  :625/525

) - 1Y A\ 4 JL 4492

VERTICAL

SYNCHRONOUS |
<40

YYy

DECODE HORIZONTAL
T DECODE
-—>——  ADDITION |4 ]
— _e—] CRCUTS

t . rJDm |

R

T ] 1]

ov MODE MIXED MIXED GREY
SYNC VIDEO SCALE
BLANKING

System Diagram

*Can be selected for extended temperature range operation.

HORIZONTAL  Vce CRYSTAL
RESET (+5V) OSCILLATOR
+ INPUT 2
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INTEGRATED CIRCUITS SERVO CONTROLLERS

PRECISION SERVO CONTROLLER - ZNA409 SERIES
INTEGRATED CIRCUIT

The ZN409CE is a precision monolithic integrated circuit designed particularly for pulse-width
position servo mechanisms used in all types of control applications. The low number of components
required with the ZN409CE, together with its reduced length and low power consumption, make
this integrated circuit ideal for use in model aircraft, boats and cars where space, weight and battery
life are at a premium. The amplifier will operate over a wide range of repetition rates and pulse
widths and is therefore suitable for the majority of systems. The ZN409CE can also be used in motor
speed control circuits.

FEATURES
@® Low External Component Count
® Low Quiescent Current (7 mA typical at 4.8V)
@ Excellent Voltage and Temperature Stability
@ High Output Drive Capability
@ Consistent and Repeatable Performance
@ Precision Internal Voltage Stabilisation
@ Time Shared Error Pulse Expansion
@ Balanced Deadband Control
@ Schmitt Trigger Input Shaping
@ Reversing Relay Output (D.C. Motor Speed Control)
@ -20 to +65°C operation
@ 14 pin plastic D.I.L.
PNP
PULSE LGIC POSITIVE BASE
INPUT DEADBAND EXPANSION EARTH SUPPLY ORIVE ouTPUT
[ia] [ral [12] [} [r0] [s] [s1
| ——
l———- 15V s vouts 22Y [2.2 vouTs
INPUT SCHMITT ‘1’_1R_E_G_ULATORJP|N2 REGULAT
DEADBANOD —»J PULSE ™ outpur
[EXPAN SION| GATE
TRIGGER —l I
MONO -~ A
STABLE
1 PULSE | o] DIRECTION OUTPUT O
’_’_COM?ARISON BISTABLE GATE
TIMING
MONO - L 9
STABLE
8| 2] [a] 3] ] L] ]
TIMING REGULATED POTENTIOMETER DIRECTION PNP OUTPUT OUTPUT
COMPONENTS 2.2 vOoLT & TIMING OUTPUT BASE EARTH
OUTPUT REFERENCE (SPEED DRIVE
CONTROL)

System Diagram
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PRECISION TIMER INTEGRATED CIRCUITS

PRECISION COUNTER TIMER IC ZN1034 SERIES

The device allows easy construction of simple but precise timing functions which will be ideal in a
host of applications.

The frequency of an on-chip oscillator is determined by an externally connected capacitor and
adjustable/fixed resistor. In addition, fine adjustment can be achieved by connection of a calibration
timing potentiometer. Pulses from the oscillator feed through a 12 stage binary divider which times-
out %fter 4395 counts. The I.C. incorporates is own voltage regulator and two modes of operation
can be used.

FEATURES

@ Extremely simple, requiring only one external resistor and capacitor
@ 12 stage counter provides time intervals up to 7,500 CR

@ Low internal current consumption of 5 mA allows battery operation. Output current capability
of 26 mA

Excellent temperature stability <0.01%/°C
Accurate repetitive timing 0.01% typical
On-chip regulator or TTL supply option
Complementary TTL compatible outputs

0 to 70°C operation

14 pin plastic D.l.L.

TIMING TRIM
2.6V TIMING RESISTOR
REGULATOR  RC NC NC NC

[4] [w] [e] f[n] [e] f[e] [e]

[

Yy 1

26y [+ PRECISON OSCILLATOR |

SERIES 2.6V
REGULATOR 1 SERIES

E|
REGULATOR
> [ 12 STAGE DIVIDER

Y

[
———‘ CONTROL LOGIC

OUTPUT DRIVER | oISWITCH ON SV SHUNT
CIRCUITRY RESET REGULATOR

| R N
I_IL_]L_IL_JL_JL_II_J

TRIGGER Q +5V NC
SUPPLY REGULATOR

System Diagram
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INTEGRATED CIRCUITS

TIMER/COUNTER

or time delays in excess of 34 years.

FEATURES

@® Programmable Time Delays . . . 15 Ranges
Programmable Operation . . . 12 Functions
Time Range . . . 0.01 sec. to 3 Months

On-chip Regulator or TTL supply option

High Accuracy . .. 0.1%

Low Temperature Coefficient 50ppm/°C

Low Power Consumption . .. 1.5mW
Temperature Ranges, 0 to 70°C, -55 to +125°C

16 pin plastic or ceramic D.I.L.

SELECT TIME
N

ADVANCED PRODUCT INFORMATION

PROGRAMMABLE LONG RANGE MICROPOWER
ZN1035 SERIES

By combining complex linear and digital functions on the same silicon chip, the ZN1035E enables the
construction of precision timers to be greatly simplified using low cost components. In most timer
applications it provides a direct replacement for mechanical or electromechanical devices.

Any one of fifteen different time delays from milliseconds to months can be preselected by
connecting each of the four SELECT TIME DELAY pins to either the chip supply, pin 16 (HI) or to 0V,
pin 8 (LO). Similarly a number of different output modes, Astable, Monostable, Delay On Energise,
Interval, Pulsed Interval, Delay to Off and Store Timer, etc. can be programmed by binary coding the
three Function Select pins with a Hi or Lo. Two ZN1035E can be cascaded to produce a cycling timer,

Can be cascaded for longer time delays on more complex timing functions.

TRIG TRIG

vee . RESET POLARITY OUTPUT
Lol Tol Lol ol Tal [l [ol [s]
Y Y Y Y Y Y i £
REG CONTROL LOGIC
S+ Y YT YYYTYYY
OUTPUT
Son 10-BIT PROGRAMMABLE |-<— utey
ON
|| RESET
10-BIT COUNTER
TIME BASE GEN
3 3 Y ¥ 4 4 {
L] L] Lel Lo [sf Lo [ Lef
CAL - Vow Cr %%: SELECT FUNCTION ov

System Diagram
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COUNTER CIRCUIT INTEGRATED CIRCUITS

DC TO 5MHz UP/DOWN COUNTER DISPLAY DRIVER ZN1040 SERIES

The counter offers such functions as up/down synchronous counting, a Schmitt trigger input,
direct cascading and inhtbit and clear facilities. Separate memory latches are available and the
display control circuitry offers variable mark-space (intensity) control, blanking, lamp test, separate
B.C.D. outputs as well as segment outputs, automatic zero suppression and catering for the decimal
point. The internal oscillator drives a self-scanning system, but provision is made for external over-

ride for synchronisation purposes. An anticipatory carry/borrow output and clearing counter are
internal to the ZN1040.

FEATURES
® 4 digits of synchronous reversible count, up to 5 MHz
@® Multiplexed B.C.D. outputs
@ Large output drive capability, 80 mA with 0.4V drop on segment outputs and 16 mA at 0.4V
on others
@ Direct cascading for extra digits
@ Fully TTL compatible, single 5V supply
@® 0 to + 70°C operation
@® 24 pin plastic D.I.L.
OISPLAY
BLANKING SEVEN SEGMENT BCD DATA
CONTROL DISELAY DRIVE QUTPUTS QUTPUTS
1 110] 9] 7| 6] 5 <
LAMP la lb c |d je [f D 6] 4s5v
Test o—t? i BCD TO SEVEN MULTIPLIER [~ suppLY
CONTROL SEGMENT DECODE BCD DATA
AUTOMATIC AND DISPLAY DRIVE OUTPUT BUFFER
ZERO T1
SUPPRESSION 1
DECIMAL
POINT 3
ZERO 1
SUPPRESSION 11 1 1
s 1 ! M ot
SIGNIFICANT
DIGIT 7 DIGIT _“mgn DISPLAY '\"\"\' ™ '\'\'\'\' DIGIT DISPLAY
SELECT SELECT SELECT SELECT
OuTPUTS "5 LSO SEQUENCE
GENERATOR
DIGIT 13
SELECT
SENSE l
OSC.TIMING, 2 MSD DISPLAY DISPLAY DISPLAY LSD DISPLAY | |SWITCH
“aﬁ,}‘,{;‘?&é [ LATCH ] l LATCH . LATCH LATCH ON
INPUT RESET
DATA 24 mﬁﬁ .
TRANSFER )
CARRY/BORROW, 19 THOUSANDS HUNDREDS TENS UNITS COUNT
ouTPUT ] counTer COUNTER COUNTER COUNTER [Inpur
z = z - z o z o 8] ov
Flaog o« 24 e E3 b EIW-Y ] a0
COUNT | g1 -1 e 8:’2} 8%§ Sljn
LS
CONTROL 20}
COUNT 22 CIRCUIT *g&%ﬁsn
INPUT INPUT
Count, 123 ]
INHIBIT ]

System Diagram
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INTEGRATED CIRCUITS

TTL

SERIES 5400/7400

000
4
~
P
ol

kn

P. 1-6kn 130n
§Lkn

—o Ve

Equivalent Basic Function

FEATURES

10 mW per gate)
® High fan-out — maximum 10
® High noise immunity - typiéally 1VatT,,, = 25°C
® Low output impedance in both states
® Supply voltage of 5V
@ Choice of three packages

25594

o

® High speed (typical propagation delay 10 ns) combined with low power dissipation (typically

Typical Propagation Delay | Temperature Range Package
Series 5400
Series 5400J 10 ns -55to +125°C Ceramic Dual in-line
Series 5400F i0ns -b5to +125°C Flat-Pack
Series 7400
Series 7400E 10 ns 0to +70°C Moulded Dual in-line
Series 7400J 10 ns 0to +70°C Ceramic Dual in-line
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TTL

INTEGRATED CIRCUITS

PRODUCT RANGE

Series 5400  Series 7400  Description

ZN5400 ZN7400 Quad 2-Input NAND Gate

ZN5401 ZN7401 Quad 2-Input NAND Gate (with Free Collectors)

ZN5402 ZN7402 Quad 2-input NOR Gate

ZN5403 ZN7403 Quad 2-Input NAND Gate (with Free Collectors)

ZN5404 ZN7404 Hex Inverter

ZN5405 ZN7405 Hex Inverter (with Free Collectors)

ZN5408 ZN7408 Quad 2-Input AND Gate

ZN5409 ZN7409 Quad 2-input AND Gate (with Free Collectors)

ZN5410 ZN7410 Triple 3-Input NAND Gate

ZN5412 ZN7412 Triple 3-Input NAND Gate (with Free Collectors)

ZN5413 ZN7413 Dual 4-Input Schmitt Trigger

ZN5420 ZN7420 Dual 4-Input NAND Gate

ZN5425 ZN7425 Dual 4-Input NOR Gate with Strobe

ZN5427 ZN7427 Triple 3-Input NOR Gate

ZN5428 ZN7428 Quad 2-Input NOR Buffer

ZN5430 ZN7430 Single 8-Input NAND Gate

ZN5432 ZN7432 Quad 2-Input OR Gate

ZN5437 ZN7437 Quad 2-Input NAND Buffer

ZN5438 ZN7438 Quad 2-Input NAND Buffer (with Free Collectors)

ZN5440 ZN7440 Dual 4-Input NAND Buffer

ZN5442 ZN7442 BCD — Decimal Decoder

ZN5450 ZN7450 Dual 2-Wide 2-Input AND-OR-INVERT Gate
(Expansible)

ZN5451 ZN7451 Dual 2-Wide 2-Input AND-OR-INVERT Gate

ZN5453 ZN7453 4-Wide 2-Input AND-OR-INVERT Gate (Expansible)

ZN5454 ZN7454 4-Wide AND-OR-INVERT Gate

ZN5470 ZN7470 J.K. Bistable

ZN5472 ZN7472 Master-Slave J.K. Bistable

ZN5473 ZN7473 Dual Master-Slave J.K. Bistable (Ground Pin 11)

ZN5474 ZN7474 Dual D-Type Bistable )

ZN5475 ZN7475 Quad Latch

ZN5476 ZN7476 Dual Master-Slave J.K. Bistable with separate Preset
and Clear

ZN5482 ZN7482 2-bit Binary Full Adder

ZN5483A ZN7483A 4-bit Binary Full Adder

ZN5485 ZN7485 4-bit Comparator

ZN5486 ZN7486 Quad 2-Input Exculsive-OR Gate

ZN5489 ZN7489 64-bit RAM

ZN5490A ZN7490A BCD Decade Counter

ZNB491A ZN7491A 8-bit Shift Register

ZN5492A ZN7492A Divide-by-12 Counter

ZN5493A ZN7493A Divide-by-16 Counter

ZN5494 ZN7494 4-bit Shift Register PISO

ZN5495A ZN7495A 4-bit Up/Down Shift Register PIPO

ZN5496 ZM7496 5-bit Shift Register PIPO

ZN54107 ZN74107 Dual Master-Slave J.K. Bistable (Ground Pin 7)

ZN54118 ZN74118 Hex S-R Latch

ZN54119 ZN74119 Hex S-R Latch

ZN54121 ZN74121 Monostable Multivibrator (with Schmitt Trigger Inputs)

ZN54122 ZN74122 Monostable Multivibrator (Retriggerable)

Continued overleaf
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INTEGRATED CIRCUITS

TTL

PRODUCT RANGE (continued)

16 Lead D.I.L.

Series 5400  Series 7400  Description
ZN54123 ZN74123 Dual Monostable Multivibrator (Retriggerable)
ZN54150 ZN74150 16-to-1-line Data Selector/Multiplexer
ZN54151 ZN74151 8-to-1-line Data Selector/Multiplexer
ZN54153 ZN74153 Dual 4-to-1-line Data Selector/Multiplexer
ZN54154 ZN74154 4-16-line Decoder/Demultiplexer
ZNb54155 ZN74155 Dual 2-to-4-line Decoder/Demultiplexer
ZN54157 ZN74157 Quad 2-to-1-line Data Selector/Muitiplexer
ZN54161 ZN74161 Synchronous Binary Counter
ZN54163 ZN74163 Synchronous Binary Counter
ZN54164 ZN74164 8-bit Shift Register SIPO
ZN54165 ZN74165 8-bit Shift Register PISO
ZN54166 ZN74166 8-bit Shift Register PISO
ZN54170 ZN74170 4-by-4 Register File
ZN54174 ZN74174 Hex D-Type Bistable
ZN54175 ZN74175 Quad D-Type Bistable
ZN54180 ZN74180 8-bit Parity Generator
ZN54181 ZN74181 4-bit Arithmetic Logic Unit
ZN54184 ZN74184 BCD-to-Binary Converter
ZN54191 ZN74191 Reversible Binary Counter
ZN54192 ZN74192 Reversible Decade Counter
ZN54193 ZN74193 Reversible Binary Counter
ZN54194 ZN74194 4-bit Shift Register PIPO

AVAILABLE PACKAGES

14 Lead Flat-Pack

14 Lead D.I.L.
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LOW POWER TTL INTEGRATED CIRCUITS

|
|
|
|
|

SERIES 54L00/74L00
o Vee
40k
lnpuls{g v
Qutput
o e o Gnd
Equivalent Basic Function
FEATURES

Very low power dissipation — typically 1 mW per gate at 50% duty cycle
Relatively high speed — typical gate propagation delay time of 33 ns
High noise immunity — typically 1V at T, ,,, = 25°C

High fan-out — maximum 10

]

o

®

@® Low output impedance in both states

o

® Compatible with most other logic families — supply voltage 5V
®

Choice of ceramic or moulded D.I.L. package

Typical Propagation Delay | Temperature Range Package
Series 54L.00
Series 54L00J 33ns -55to +125°C Ceramic Dual in-line
Series 74L00
Series 74L00E 33 ns 0to +70°C Moulded Dual in-line
Series 74L00J 33ns 0to +70°C Ceramic Dual in-line
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INTEGRATED CIRGUITS

LTTL

PRODUCT RANGE

ZN54L00
ZN54L01
ZN54L02
ZN54L03
ZN54L04
ZN54L10
ZN541.20
ZN54L30
ZN54142
ZN54L51
ZN54L54
ZN54L55
ZN54L73
ZN54L74
ZN54L75
ZN54L85
ZN54L86
ZN54L90
ZN54L91
ZN54L93
ZN54L95
ZN54L96
ZN541L122
ZN54L164
ZN54L192
ZN541L193

ZN74L00
ZN74L01
ZN741L02
ZN74L03
ZN74L04
ZN74L10
ZN74L20
ZN74L30
ZN74L42
ZN74L51
ZN74L54
ZN74L55
ZN74L73
ZN74L74
ZN74L75
ZN74L85
ZN74L86
ZN74L90
ZN74L91
ZN74L93
ZN74L95
ZN74196
ZN74L122
ZN74L164
ZN74L192
ZN74L193

Series 54L00 Series 74L00 Description

Quad 2-Input NAND Gate

Quad 2-Input NAND Gate (with Free Collectors)
Quad 2-Input NOR Gate

Quad 2-Input NAND Gate (with Free Collectors)
Hex Inverter

Triple 3-Input NAND Gate

Dual 4-Input NAND Gate

Single 8-Input NAND Gate

BCD Decimal Decoder

Dual 2-Wide AND-OR-INVERT Gate
4-Wide AND-OR-INVERT Gate

2-Wide 4-Input AND-OR-INVERT Gate
Dual Master-Slave J.K. Bistable

Dual D-type Bistable

Quad Latch

4-bit Comparator

Quad 2-Input Exclusive-OR Gate

BCD Decade Counter

8-bit Shift Register SISO

Divide-by-16 Counter

4-bit Up/Down Shift Register PIPO
5-bit Shift Register PIPO

Monostable Multivibrator (Retriggerable)
8-bit Shift Register SIPO

Reversible Decade Counter

Reversible Binary Counter
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DTL INTEGRATED CIRCUITS

Micronor 2 is a complete series of monolithic diode transistor logic circuits designed to serve a broad
range of digital system requirements.

FEATURES

@® Pin compatible with 930 DTL @® Noise Immunity 1V

@ Supply voltage 4.5V @ Multiple circuit functions
@ Power dissipation 19 mW ® Two compatible speed ranges
@ Fan-out of 8 @® Two temperature ranges for military and industrial usage

@® Wire-OR throughout the series @ Three package options: TO-99, Flat-Pack and
Low Profile Dual in-Line

DTL PRODUCT RANGE
Series 50 Series 80 Description
ZSD51A ZSD81A 5-Input Diode OR Expander
ZSF518B ZSF81B J.K. Bistable
ZSF51CT ZSF81CT J.K. Bistable with Set and Reset
ZSS51A ZSS81A 4-Input NOR Gate
ZSS518B ZSS81B 4-Input NOR Gate
ZSS53A ZSS83A Dual 2-Input NOR Gate
ZSS53B 2SS83B Dual 2-Input NOR Gate
ZSS54A ZSS84A Triple Inverter
ZSS54B ZSS84B Triple Inverter
ZSS55A ZSS85A 5-Input NOR Gate
ZSS55B 2SS85B 5-input NOR Gate
25S568B 25S86B Equivalence Element
ZSS578B ZSS878B 4-Input NOR/OR Gate
ZSS58 ZSS88 Dual Interface Gate
ZSS59A ZSS89A Dual 2-Input NOR Gate with Extender
ZSS598B ZSS89B Dual 2-Input NOR Gate with Extender
ZST51A ZST81A 5-Input Power NOR Gate
ZST52A ZST82A Dual 2-Input Power OR Gate
ZST528B ZST82B Dual 2-Input Power OR Gate
ZST53A ZST83A Dual 2-Input Power NOR Gate
ZST53B ZST83B Dual 2-Input Power NOR Gate
ZST54A ZST84A 4-Input Power NOR Gate

Note : Unless otherwise stated, suffix ‘A’ indicates gates with free collector outputs and suffix ‘B’
indicates gates with internal loads.
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INTEGRATED CIRCUITS

DTL

DTL PRODUCT RANGE (continued)

Series Series Series Series
200 200E 300 300E Description
ZN219 ZN219E ZN319 2ZN319E Dual 4-Input Power OR Gate with Free Collectors
ZN220 ZN220E ZN320 2ZN320E Dual 4-Input Power OR Gate
ZN221 ZN221E ZN321 ZN321E J.K. Bistable
ZN222 ZN222E ZN322 ZN322E Dual J.K. Bistable
ZN224 ZN224E ZN324 ZN324E Quad 2-Input NOR Gate
ZN225 ZN225E ZN325 ZN325E Quad 2-Input NOR Gate
ZN226 ZN226E ZN326 ZN326E Hex Inverter with Free Collector Output
ZN227 ZN227E ZN327 ZN327E Dual 4-Input NOR Gate
ZN228 ZN228E ZN328 ZN328E Triple 3-Input NOR Gate
ZN229 ZN229E ZN329 ZN329E Dual 5-Input NOR Gate
ZN230 ZN230E ZN330 ZN330E Dual 4-Input NOR Gate
ZN232 ZN232E ZN332 ZN332E Dual 4-Input Power NOR Gate with Active
Pull-up Output
ZN233 ZN233E ZN333 ZN333E Dual 4-Input Diode-OR Expander
ZN236 ZN236E ZN336 ZN336E Hex Inverter
ZN244 ZN244E ZN344 ZN344E Dual 4-Input Power NOR Gate
ZN246 ZN246E ZN346 ZN346E Quad 2-Input NOR Gate
ZN248 ZN248E ZN348 2ZN348E Master-Slave J.K. Bistable
ZN250 ZN250E ZN350 ZN350E  Shift Function
ZN262 ZN262E ZN362 2ZN362E Triple 3-Input NOR Gate
ZN294 ZN294E ZN394 ZN394E Dual Master-Slave Bistable
ZN297 ZN297E ZN397 ZN397E Dual Master-Slave Bistable
Typical Propagation Delay | Temperature Range Package
MICRONOR 2
High Speed DTL
Series 50 9ns -55to +125°C TO-99
Series 80 9ns 0to +70°C TO-99
Series 200 9ns -55to +125°C Flat-Pack
Series 200E 9ns 0to +70°C Dual in-Line
MICRONOR 2 DTL
Series 300- 165 ns -55to +126°C Flat-Pack
Series 300E 15 ns Oto +70°C Dual in-Line

Note: The term TO-99 is bsed to describe approximate size of can only.
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SECTION 3 : UNGOMMITTED LOGIC ARRAYS

This section contains brief details of the Ferranti ULA product range and it's
capabilities. For more detailed information or for technical assistance please
contact the Ferranti ULA Design Center at (516) 543-0200 where a team of
experienced ULA personnel will be pleased to assist you.

ULA1

UNCOMMITTED LOGIC ARRAYS




THE ULA CONCEPT

The economic and performance advantages provided by custom LS| circuits make them essential
for today'’s electronic systems and the ULA™ is one of the most cost effective techniques for designing
and producing LSI for a customer’s specific application.

There are over 50 bipolar arrays in the Ferranti ULA family. They cover virtually all combinations of
speed, complexity, linear and 1/O content at minimum system power levels, ensuring that almost all
applications can be satisfied by a ‘no-compromise’ approach on performance combined with the best
possible economic solution.

The family comprises ULA GATE ARRAYS for systems of 100 to 10,000 gates with performance from
CMOS power levels to ECL speeds and ULA DIGILIN** ARRAYS combining high complexity digital
and high performance linear functions on the same chip.

LSI design using the ULA can be carried out either by the customer or Ferranti and is fully supported
by a CAD facility with all the specialized automation software necessary to specify, design and verify
ULA LSI and VLSI systems. In addition, the ULA DESIGNER***, a low cost remote interactive design
system, is available with all the CAD facilities necessary for ULA design whilst located on the
customers premises.

ULA CHIP ORGANIZATION

Each ULA chip has a matrix of
identical cells, containing un-
committed components, whose
function is to satisfy the logic
hierarchy of an LS| system, sur-
rounded by peripheral cells of un-
committed components for 1/0O’s
and linear functions. An intercon-
nection pattern is derived from
the customer’s system descrip-
tion and applied via a single
metallisation mask to convert the
uncommitted chip to an LSI cir-
cuit.

PERIPHERAL CELL MATRIX CELL -
.-For linear and { Forsystem logic
interface functions’ higrachy

*ULA is a trade mark of Ferranti pic for semiconductor devices.
**DIGILIN is a trade mark of Ferranti plc.
***ULA DESIGNER is a trade mark of Ferranti plc.
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ULA MATRIX CELLS

MATRIX CELLS

The number of matrix cells on any given array determines the logic complexity as well as the level of
system complexity that can be achieved.

Each matrix cell contains a number of uncommitted components ensuring maximum design
flexibility, which when connected in their basic form provide two 2-I/P NOR gates.

There are 3 types of matrix cell—RTL, CML and buffered CML, each of which provide performance
advantages depending on the particular application.
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ULA PERIPHERAL GELLS

PERIPHERAL CELLS

These cells around the periphery of the chip facilitate I/0O mterfacmg and the implementation of high
performance linear functions. The number of peripheral cells is determined by the chlp edge length

and relates to array complexity.

PERIPHERAL CELLS FOR ULA GATE ARRAYS

The peripheral cell components provide I/O interface capability with bipolar, MOS and CMOS
technologies, triacs, relays, LED, LCD, transistors, photo-transistors, switches and touch switches,
etc. In addition, they will provide linear functions such as Schmitt trigger inputs, crystal controlled
oscillators, R.C. controlled oscillators, etc. frequently needed for the total integration of digital

systems.

Vee

[IRY

Rp1 Rp3 Rp4

ks

X

s

Rp5 Rp6 Rp7 Rp8  Rp9 PAD

o

6mA 18mA

[ Vs

] Vrer

~

§ vee

++41 11+

-

J GND

o34+ +44-+}t+}ex

1800 180Q 180Q
1lmA HmA

An example of Peripheral Cell for ULA Gate Arrays

PERIPHERAL CELLS FOR
ULA DIGILIN ARRAYS

The components within these
cells are designed to provide high
performance linear functions, e.g.
precision analogue switches,
comparators, voltage reference
amplifiers, precision oscillators,
op-amps, etc. as well as digital
I/Os. In addition, the peripheral
area contains special purpose
elements—voltage reference
sources, high current drive transis-
tors and shaping capacitors.

R R
ISOSON I Y T 8
TR ERERERER

J GND
) vee

FTRE R

An example of Peripheral Cell for ULA Digilin Arrays
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ULA PRODUCT RANGE

ULA GATE ARRAYS
System Speeds to 80MHz

ARRAY GATE GATE GATE 1/0 MAX
TYPE COUNT DELAY (ns) | POWER (uW) PADS PINS
ULASRA 500 25 300 38 40
ULAYRA 900 25 300 48 50
ULA12RA 1200 25 300 52 58
ULA16RA 1600 25 300 62 68
ULA18RA 1800 25 300 64 72
ULA20RA 2000 25 300 72 80
ULA24RA 2400 25 300 80 88
ULAS30RA 3000 25 300 82 96
ULA40RA 4000 25 300 118 130

*ULA100RA 10000 25 300 138 150

*ADVANCE PRODUCT INFORMATION
System Speeds to 20MHz
ARRAY GATE GATE GATE 1/0 MAX
TYPE COUNT DELAY (ns) | POWER (uW) PADS PINS
ULA2C 450 8.0 250 39 40
ULASRB 500 75 100 38 40
ULA5C 900 8.0 250 48 52
ULA9RB 900 7.5 100 48 50
ULA12RB 1200 7.5 100 52 58
ULA16RB 1600 7.5 100 62 68
ULA18RB 1800 7.5 100 64 72
ULA9C 2000 8.0 120 64 64
ULA20RB 2000 7.5 100 72 80
ULA24RB 2400 75 100 80 88
ULA12C 2400 8.0 120 68 70
ULA30RB 3000 7.5 100 82 96
ULA40RB 4000 7.5 100 118 130
*ULA100RB 10000 7.5 100 138 150

*ADVANCE PRODUCT INFORMATION
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ULA PRODUCT RANGE

ULA GATE ARRAYS

System Speeds to 10MHz

ARRAY GATE GATE GATE Vo MAX
TYPE COUNT DELAY POWER PADS PINS
(ns) (uW)

ULA5RC 500 15 30 38 40
ULASRC 900 15 30 48 50
ULA12RC 1200 15 30 52 58
ULA16RC 1600 15 30 62 68
ULA18RC 1800 15 30 64 72
ULA20RC 2000 15 30 72 80
ULA24RC 2400 15 30 80 88
ULA30RC 3000 15 30 82 96
ULA40RC 4000 15 30 118 130
*ULA100RC 10000 15 30 138 150
*ADVANCE PRODUCT INFORMATION

System Speeds to 5MHz

ARRAY GATE GATE GATE /0 MAX
TYPE COUNT DELAY POWER PADS PINS

(ns) ww)

ULA2N 450 25 70 39 40
ULASRD 500 50 8 38 40
ULA2M 510 2.0 (us) 0.4 40 40
ULA5N 900 25 70 48 52
ULASRD 900 50 8 48 50
ULA12RD 1200 50 8 52 58
ULA16RD 1600 50 8 62 68
ULA18RD 1800 50 8 64 72
ULA20RD 2000 50 8 72 80
ULAON 2000 25 35 64 64
ULA24RD 2400 50 8 80 88
ULA12N 2400 25 35 68 70
ULA30RD 3000 50 8 82 96
ULA40RD 4000 50 8 118 130
*ULA100RD 10000 50 8 130 150

*ADVANCE PRODUCT INFORMATION
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ULA PRODUCT RANGE

ULA DIGILIN ARRAYS

ULA DIGILIN arrays are designed to combine both linear and digital functions.

The matrix cells provide the digital functions at very low gate power levels, down to 2uW.

The peripheral cells have high performance with matched transistors and resistors to provide linear
functions such as comparators, analogue switches, op-amps, sample-and-hold-circuits, oscillators,—
many of the ULAs contain on-chip references, regulators, shaping capacitors and 100mA drive
transistors.

ARRAY GATE ACTIVE PASSIVE V0 MAX
TYPE COUNT | COMPONENTS | COMPONENTS |  PADS PINS
ULA1G 100 356 531 16 25
ULAIL 150 384 696 28 28
ULA2G 160 647 704 20 28
ULA1U 280 676 741 26 30
ULA2L 340 715 1205 40 40
ULA2U 510 1152 1096 40 40
ULA3U 580 1348 1143 40 40
ULASL 730 1644 2660 48 48
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ULA SYSTEM DESIGN

THE DESIGN ROUTE

The design route requires 3 steps, definition of logic, interconnect layout and generation of the test
schedule. This information is entered into the CAD system and the layout and test schedules are
verified using the logic diagram as the reference data base. The production test programme and the
data for the mask production are generated from the verified test schedule and layout respectively.

ULA
LAYOUT ROUTING

CUSTOMER ULA DESIGN
SYSTEMS BY FERRANTI ULA LOGIC DIAGRAM

OR CUSTOMER

ULA TEST SCHEDULE

METALLISATION

PROTOTYPE
MANUFACTURE

PROTOTYPES
TO CUSTOMER

DESIGN BY FERRANTI
The customer provides system specification and description including logic diagram and Ferranti
carry out the complete ULA design.

DESIGN BY THE CUSTOMER

There are three design options fully supported by comprehensive documentation, design manuals
and design courses, available to the customer who needs to carry out his own ULA design.

OPTION 1
The customer provides an integration package consisting of logic
diagram, layout routing, test and device specification.

OPTION 2

The customer who has installed a ‘ULA DESIGNER'’ carries out
the complete design cycle on his own premises. When the design is
complete and verified, the layout, logic and test schedules are
transmitted via a modem link to the ULA CAD Complex for
prototype manufacture.

OPTION 3

ULA software programmes can be purchased for customers with
their own CAD graphics system. Inferface to the Ferranti ULA CAD
Complex is by magnetic tape.
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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PACKAGE OUTLINES
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SALES OFFICES, REPRESENTATIVES & DISTRIBUTORS

SALES
REPRESENTATIVES

NEW ENGLAND

KSA of New England
624 Worcester Road
Framingham, MA 01701
Tel: (617) 879-3835

UPSTATE NEW YORK

ADVANCED COMPONENTS CORP.
P.0. Box 276

N. Syracuse NY 13212

Tel: (315) 699-

TWX: 710-541- 0439

ADVANCED COMPONENTS CORP.
Limber Lost Road. RD #1
Clinton, NY 13323

Tel: (315) 853-6438

ADVANCED COMPONENTS CORP.
P.0. Box 142

0. Box
Scottsville, NY 14546

Tel: (716) 889-1429

ADVANCED COMPONENTS CORP.
P.0. Box 645

Endicott, NY 13760

Tel: (607) 785-3191

ADVANCED COMPONENTS CORP.
188 Thornton Road

Rochester, NY 14617

Tel: (716) 544-7017

NEW YORK CITY, LONG ISLAND,
WESTCHESTER AND NORTHERN
NEW JERSEY

F&F ASSOCIATES

21 Brewster Street
P.0. Box 408

Glen Cove. NY 11542
Tel: (516) 671-8900

DELAWARE, SOUTHERN NEW JERSEY
AND EASTERN PENNSYLVANIA
FERRANTI ELECTRIC INC

Tel: (516) 543-0200

TWX: 510-226-1490

CANADA
HALTRONICS LTD.

355 Iroquois Shore Road

Oakville, Ontario, Canada L6H 1M3
Tel: (416) 844-2121

TWX: 610-495-2664

HALTRONICS LTD.

1510 Merivale Road, #4

Ottowa, Ontario, Canada K2G 3J6

Tel: (613) 226-2121

HALTRONICS LTD.

6600 Trans Canada, Suite 750

Pointe Claire, Quebec Canada H9R 452
Tel: (514) 694-

TLX: 05821762 CANADABIZ PCLR
HALTRONICS LTD.

Suite 300

205 9th Ave. SE.

Calgary Alberta

Canada T2G 0P8

Tel: 403-264

TLX: 0382159 ALLIED COMM CALGARY

KENTUCKY, OHIO AND
WESTERN PENNSYLVANIA
G & H SALES CO.

7754 Camargo Road
Cincinatti, OH 45243
Tel: (513) 272-0580
TWX: 810-460-8868

G & H SALES CO.

P.0. Box 91

Grove City, OH

Tel: (614) 87&1128 (216) 248-84%0

10
n

12

13
14

ALABAMA, GEORGIA, MARYLAND.
MISSISSIPPI NORTH CAROLINA,
SOUTH CAROLINA, TENNESSEE,
VIRGINIA, WEST VIRGINIA

A.B. ANDREWS & COMPANY INC.
821 Wheeler Avenue

Huntsville, AL 35801

Tel: (205) 539-6817

A.B. ANDREWS & COMPANY INC.
1313 Deer Run Drive

Vinton, VA 24179

Tel: (703) 890-1128

A.B. ANDREWS & COMPANY INC.
P.0. Box 12167

Research Triangle Park, NC 27709
Tel: (919) 549-0563

TLX: 579477 CIRTOURRTPK

FLORIDA

FERRANT| ELECTRIC INC.
Tel: (516) 543-0200
TWX: 510-226-1490

MICHIGAN

R.P. URBAN & ASSOCIATES
P.0. Box 7391

Grand Rapids, Mi 49510
Tel:"(616) 245-0511

TWX: 810-273-6992

R.P. URBAN & ASSOCIATES
13468 Arnold Street

Detroit, M! 48239

Tel: (313) 535-2355

FERRANTI ELECTRIC INC.
Tel: (516) 543-0200
TWX: 510-226-1490

NORTHERN ILLINOIS &
SOUTHERN WISCONSIN
T-SQUARED ASSOCIATES
465 N. Stark Drive
Palatine, IL 60067

Tel: (312) 991-2144

MINNESOTA. NORTH DAKOTA,
SOUTH DAKOTA, & NORTHERN
WISCONSIN

ELECTRO MARK, INC.

8053 E. Bloomington Freeway
Minneapolis, MN 0

Tel: (612) 881-3306

TWX: 910-576-1308

10WA & MISSOUR!

FERRANTI ELECTRIC INC.
Tel: (516) 543-0200
TWX: 510-226-1490

KANSAS & NEBRASKA

FERRANTI ELECTRIC INC.
Tel: (516) 543-0200
TWX: 510-226-1430

15

16
17

18
19

20

21
22

23

24

ARKANSAS, LOUISIANA, OKLAHOMA
TEXAS (EXCLUDING EL PASO)

OELER & MENELAIDES INC.
7113 Burnet Rd., Suite 207
Austin, TX 78757

Tel: (512) 453-0275

OELER & MENELAIDES INC.
8340 Medow Rd., Suite 224
Dallas, TX 75231

Tel: (214) 361-8876

TWX: 910-861-4512

OELER & MENELAIDES INC.
P.0. Box 35428

Houston, TX 77035

Tel: (713) 772-0730

TWX: 910-881-7032

MONTANA & WYOMING
FERRANTI ELECTRIC INC.
Tel: (516) 543-0200

TWX: 510-226-1490

COLORADO & UTAH
McCARTHY COMPANY
7549 S. Jackson
Littleton, CO 8012
Tel: (303) 773-0643

ARIZONA, NEW MEXICO & EL PASO. TEXAS
SEDCO SALES INC.

1518 N. 26th Street

Mesa, AZ

Tel: (502) 835-6281

TWX: 910-950- 1968

IDAHO, OREGON & WASHINGTON
FERRANTI ELECTRIC INC.
Tel: (516) 543-0200

TWX: 510-226-1490

NEVADA

FERRANTI ELECTRIC INC.
Tel: (516) 543-0200

TWX: 510-226-1490

NORTHERN CALIFORNIA

FERRANTI ELECTRIC INC.
Tel: (516) 543-0200
TWX: 510-226-1430

SOUTHERN CALIFORNIA—LOS ANGELES,
SANTA BARBARA. VENTURA & SAN LUIS
0BISPO COUNTIES
MYCO SALES
19300 Romar Street
Nurthndge CA 91324
Tel: (213) 886-
TLX: 686417 MVCO SALE NTGE

SOUTHERN CALIFORNIA—ORANGE.

- RIVERSIDE & SAN BERNARDINO COUNTIES

ATA ASSOCIATES

Via Juarez
San Clemente, CA 92672
Tel: (619) 498-7180

SAN DIEGO & IMPERIAL COUNTIES

ATA ASSOCIATES
4491 Estada Drive
Oceanside, CA 92056
Tel: (714) 433-1235

ALASKA. HAWAII, CENTRAL &
SOUTH AMERICA. MEXICO

FERRANTI ELECTRIC INC.
0200

1
INT. TLX: 6852104FER UW

FRANCHISED
DISTRIBUTORS
ALABAMA

A.B. ANDREWS & COMPANY INC.
821 Wheeler Avenue
Huntsville, AL 35801

Tel: (205) 539-6817

ARIZONA

LION ELEC. INC.

2501 W. Behrend Dnve
Phoenix,

Tel: (602) 869—%11
NORTHERN CALIFORNIA
PACESETTER ELEC

543 Weddell Drive
Sunnyvale, CA 94086

Tel: (408) 734-5470
SOUTHERN CALIFORNIA
PACESETTER ELEC.

3137 W. Warner Avenue
Santa Ana, CA 92704

Tel: (714) 557-7131

Tel: (213) 299-7760
MYCO/VICKERS

8040 Deering Ave., Unit 3
Canoga Park, CA 91304

Tel: (213) 340-2025
CONNECTICUT

CRONIN ELEC. LTD

39 N. Plains Industrial Rd.
Wallingford, CT 06492
Tel: (203) 265-3134
FLORIDA

R.C. SIMON & CO. INC.
4240 N.E. 26th Terrace
Lighthouse Point, FL 33064
Tel: (305) 941-2757

TWX: 510-956-9438
MASSACHUSETTS

CRONIN ELEC. LTD.

77 4th Avenue

Needham, MA 02194

Tel: (617) 443-5000
MICHIGAN

AMBUR ELECTRONICS, INC
1344 South Commerce Road
Walled Lake, Mi 48088

Tel: (313) 669-3710

MINNESOTA

INDUSTRIAL COMPONENTS INC.
5229 Edina Industrial Bivd.
Minneapolis, MN 55435
Tel: (612) 831-2666
TWX: 910-576-3153
NEW JERSEY

J.J.D. ASSOCIATES

63 E. Main Street
Marlton, NJ 08053

Tel: (609) 983-2988
NEW YORK

TRACE ELECTRONICS
30 West Mall

Plainview, NY 11803
Tel: (516) 249-4455
TWX: 510-224-6421
UPSTATE NEW YORK
ADD ELEC. INC.

7 Addler Drive

E. Syracuse, NY 13057
Tel: (315) 437-0300

OHI0

APPLIED DATA MANAGEMENT
435 Dayton Street
Cincinnati, OH 45214
Tel: (513) 579-8108
PENNSYLVANIA

J.J.D. ASSOCIATES

63 E. Main Street
Marlton, NJ 08053

Tel: (609) 983-2988
TEXAS

TEXCOMP

9119 South Gessner
Houston, TX 77074

Tel: (713) 995-5356
TWX: 910-881-7032
CANADA

R-THETA, INC.

100 Amber Street
Markham, Ontario L3R3A2
Tel: (416) 475-8051












FERRANTI

semiconductors
better by design

Ferranti Electric Inc., 87 Modular Avenue, Commack, NY 11725, Tel: 516-543-0200, TWX: 510-226-1490



