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Product index

N-Channel MOS

TYPE No.

MJ1410
MJ1440
MJ1444
MJ1445
MJ1446
MJ1471
MJ1480
MJ2812
MJ2813
MJ2841

CMOS

MV21SC14
MV23SC16
MV41SC04
MV4311
MV4320
Mv4322
MV4323
MV4325
MV4326
MV4330
MV4331
MV4332
MV4368
MV4511
MV68SC02
MV74SC137

MV74SC138

MV74SC139
MV74SC237

MV74SC238
MV74SC239

MV74SC240
MV74SC241

DESCRIPTION

8-bit format converter

HDB3 encoder/decoder

Time slot zero transmitter

Time slot zero receiver

Time slot access

AMI/HDB3 encoder/decoder

Digital controller for use with SL1480 in PCM A-law Codec
32 x 8-bit FIFO memory

32 x 9-bit FIFO memory

64 x 4-bit FIFO memory

1024 x 4-bit static RAM

2048 x 8-bit ROM

Quad low voltage to high voltage level translator
Latched Hex to 7-segment LED driver

Keypad pulse dialler with M1 masking

Keypad pulse dialler with M2 masking

Keypad pulse dialler with selectable interdigit pause
Programmable keypad pulse dialler with M1 masking
Programmable keypad pulse dialler with M2 masking
30-bit static shift register with synchronous reset

30-bit static shift register

32-bit static shift register

Latched Hex to 7-segment LED driver

Latched BCD to 7-segment LED driver

8-bit microprocessor

1 of 8 octal decoders/demultiplexers, latched |I/Ps,
inverted O/Ps

1 of 8 octal decoders/demultiplexers, non-latching I/Ps,
inverted outputs

Dual 1 of 4 octal decoders/demultiplexers, inverted O/Ps
1 of 8 octal decoders/demultiplexers, latched I/Ps,
non-inverted outputs

1 of 8 octal decoders/demultiplexers, non-latching I/Ps,
non-inverted O/Ps

Dual 1 of 4 octal decoders/demultiplexers, non-inverted O/Ps

Three-state octal inverting, bi-directional, buffers/linedrivers
Three-state octal non-inverting, bi-directional, buffers/line-
drivers with complementary enable
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MV74SC244
MV74SC245
MV74SC373
MV74SC374

MV74SC533
MV74SC534

MV74SC540
MV74SC541

MV74SC545

MV74SC563
MV74SC564

MV74SC573
MV74SC574

MV8820

MV8860
MV8862

Mv8sg63
MV8865

Bipolar

SL792
SL793
SL1001A
SL1021A
SL1021B
SL1480
SL1496C
SL1596C
SP1404BW
SP1450B
SP1450B(B)

SP1455B
SP1455B(B)

Three-state octal non-inverting, bi-directional buffers/line-
drivers

Octal bus transceivers with 3-state buffered O/Ps,
non-inverting

Three-state octal D-type transparent latches,

non-inverted O/Ps

Three-state octal D-type edge-triggered flip-flops,
non-inverted O/Ps

Three-state octal D-type transparent latches, inverted O/Ps
Three-state octal D-type edge-triggered flip-flops,

inverted O/Ps

Three-state octal inverting, uni-directional buffers/
linedrivers

Three-state octal non-inverting, uni-directional buffers/
linedrivers

Octal bus transceivers with 3-state buffered O/Ps, inverting
Three-state octal transparent latches, inverted O/Ps

vioe o e A EL s £l
Three-state octal D-type edge-triggered flip-fiops,

inverted O/Ps

Three-state octal transparent latches, non-inverted O/Ps
Three-state octal D-type edge-triggered flip-flops,
non-inveted O/Ps

DTMF decoder with selectable 2 of 8-bit binary or
Hex plus GI AY-5-9100 output codes

DTMF decoder with 4-bit binary output

DTMF decoder with selectable 2 of 8-bit binary or
Hex output codes

DTMF decoder, alternative output format version of
MV8862

DTMF filter

Capacitance microphone amplifier (PVDF)

Capacitance microphone amplifier (Electret)
Modulator/demodulator

Channel amplifier, +10dBm output level

Channel amplifier, +13dBm output level

Analogue processor for use with MJ1480 in PCM A-law Codec
Double-balanced modulator/demodulator (0°C to +70°C)
Double-balanced modulator/demodulator (-55°C to +125°C)
High voltage interface circuit

34 Mbit/s PCM signal monitor

As SP1450B but screened to MIL-STD-883, Method 5004,
Class B

140 Mbit/s PCM signal monitor

As SP1455B but screened to MIL-STD-883, Method 5004,
Class B

117
121
125
125

125
125

117
117

121
125
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129
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167
167
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177
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Selection guide

EQUIVALENT PAGE
N-CHANNEL MOS DATA COMMUNICATIONS

CIRCUITS

MJ2812 32 x 8-bit FIFO memory AM2812 61

MJ2813 32 x 9-bit FIFO memory AM2813 61

MJ2841 64 x 4-bit FIFO memory AM2841 67

N-CHANNEL MOS PCM CIRCUITS

MJ1410 8-bit format converter 17

MJ1440 HDB3 encoder/decoder 23

MJ1444 Time slot zero transmitter 29

MJ1445 Time slot zero receiver 33

MJ1446 Time slot access 37

MJ1471 AM1/HDB3 encoder/decoder CD22103 41

MJ1480/SL1480 8-bit PCM A-law Codec 47

MODULATORS

SL1001A 1MHz modulator 163

SL1496C 20MHz double-balanced modulator/ MC1496G/L/P 171
demodulator (commercial)

SL1596C 20MHz double-balanced modulator/ MC1596G/L 171

demodulator (MIL)
TELEPHONE COMMUNICATIONS CiRCUITS

SL792 Capacitance microphone amplifier 155
(PVDF)

SL793 Capacitance microphone amplifier 159
(Electret)

SL1021A +10dBm channel amplifier 167

SL1021B +13dBm channel amplifier 167

SP1450B 34 Mbit/s PCM signal monitor 177

SP1450B(B) As SP1450B but screened to 177
MIL-STD-883, Method 5004, Class B

SP1455B 140 Mbit/s PCM signal monitor 177

SP1455B(B) As SP1455B but screened to 177

MIL-STD-883, Method 5004, Class B

INTERFACE CIRCUITS
SP1404BW High voltage interface ITT7163 175

CMOS TELEPHONE DIALLING CIRCUITS —
LOOP DISCONNECT

MV4320 Keypad pulse dialler with M1 masking DF320 91

MV4322 Keypad pulse dialler with M2 masking 91

MV4323 Keypad pulse dialler with selectable 91
interdigit pause

MV4325 Programmable keypad pulse dialler 95
with M1 masking

MV4326 Programmable keypad pulse dialler 95

with M2 masking



CMOS TELEPHONE DIALLING CIRCUITS —

DTMF or MF4
Mv8s20 DTMF decoder with selectable 2 of 8-bit 129
binary or Hex plus Gl AY-5-9100 output
-codes
MV8860 DTMF decoder with 4-bit binary output 133
MV8s862 DTMF decoder with selectable 2 of 8-bit 141
binary or Hex. output codes
MV8863 DTMF decoder, alternative output 141
format version of MV8862
MV8865 DTMF filter 149
CMOS EDP PRODUCTS
MV21SC14 1024 x 4-bit static RAM 2114,uPD444 71
MV23SC16 2048 x 8-bit ROM 2316 75
MV68SC02 8-bit Microprocessor MC6802 105
CMOS OCTAL FAMILY
Decoders/Demultiplexers
MV74SC137 74LS137 111
MV74SC138 74LS138 111
MV74SC139 74L.S139 11
MV74SC237/238;239 111
Buffers/Line Drivers
MV74SC240/244;241;540/541 741.S240/244; 117
241;540/541
Transceivers
MV74SC245 74L.S245/645 121
MV74SC545 74L.S640 121
Transparent Latches
MV74SC373 74L.S363/373 125
MV74SC573,533/563 125
Edge-Triggered D-Type Flip-Flops
MV74SC374 74L.S374, 125
74L.S364
MV74SC574,534/564 125
CMOS INTERFACE AND DISPLAY DRIVER
FAMILY
MV41SC04 Quad low voltage to high voltage F4104,34104 79
translator
MV4330/4311  30-bit static shift registers 101
MV4332 32-bit static shift register 101
MV4311 Latched Hex to 7-segment display driver 83
MV4368 Latched Hex to 7-segment display driver 9368 83
MV4511 Latched BCD to 7-segment display 4511,14511 83

driver



Quality data

Plessey Semiconductors have an active BS9300 and BS9400 qualification approval
programme on a number of products.

Additionally, Plessey Semiconductors are keen to co-operate in pursuing BS9000
approval on any of the products which it manufactures.

For further information contact the Military Marketing Group at Swindon.

Plessey Semiconductors QA offers:

a) Factory Approval to
BS9300 for semiconductor devices of Assessed Quality (BSI
Certificate 1053/M)
BS9400 for integrated circuits of Assessed Quality (BSI Certificate
1053/M)
CECC 50000 Inspection Organisation to document level 1 (BS9300)
MO0020/CECC refers
DEF STAN 05—21 QC System requirements for Industry (Equivalent to
AQAP —1) Certificate 65752/1/01 refers

b) Additional Release Conditions to
6/49 Defence Quality Assurance Board Certificate (DQAB 38020)
MOD (N) Navy Department Inspection Authority
or
Private Sales Plessey’s own Certificate of Conformance

Devices are also manufactured, tested and supplied to MIL-STD-833, the US
Military Standard; Test Methods and Procedures for Microcircuits, and MIL-M-
38510, US Military Specification, Micro-electronics; General Specifications for.



Screening to BS9400

10

PRODUCTION BATCH

CATEGORY S2

CATEGORY S3 CATEGORY S4

FULL ASSESSMENT

electrical tests

electrical tests electrical tests

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

electrical tests

|

[ l

10% maximum de-
fectives allowed

between electrical
tests (7) and (11).

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

Inspection lot formed

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

DESPATCH




Screening to MIL-STD-883

The following Screening Procedures are available from Plessey Semiconductors

OR CONFORMANCE
TESTING AS REQUIRED

CLASS CLASS CLASS *STANDARD
S B C PRODUCTS
PRE CAP PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL VISUAL
| I I I
STABILIZATION STABILIZATION STABILIZATION STABILIZATION
BAKE BAKE BAKE BAKE
T
THERMAL
SHOCK
I
TEMPERATURE TEMPERATURE TEMPERATURE
CYCLING CYCLING CYCLING
I T I
CENTRIFUGE CENTRIFUGE CENTRIFUGE CENTRIFUGE
I 1 I I
VISUAL VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION INSPECTION
I I I I
HERMETICITY HERMETICITY HERMETICITY HERMETICITY
I
P.LN.D.
I
[ SERIALIZATIONJ
T
l RADIOGRAPHIC I
1
INTERIM INTERIM
ELECTRICAL TEST| | ELECTRICAL TEST
I I
BURN-IN J | BURN-IN
1 1
FINAL FINAL FINAL FINAL
ELECTRICAL TEST| |ELECTRICAL TEST | |[ELECTRICAL TEST| | ELECTRICAL TEST
| [ l |
QUALIFICATION

*Plessey Semiconductors reserve the right to change the Screening Procedure for Standard
Products.
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Semi-custom design

Semi-custom design techniques give users the advantages of integrated circuits
dedicated to their applications without incurring the costs associated with full custom
design. The techniques are particularly attractive to users with a low-to-moderate
annual production potential of 1000 to 100,000 pieces, although these limits are
flexible and may depend on the individual circuit. The economics of ‘when to choose
semi-custom’ are illustrated in Fig.1.

Plessey Semiconductors offer semi-custom facilities in N-Channel MOS, CMOS
and Bipolar technologies, using the techniques of Microcell, Gate Arrays and
Analogue Arrays, the essential characteristics of which are detailed in Table 1.

—y

STANDARD ICs

PRODUCTION PRICE

3
(.,ch i,ﬁg‘ﬂ.’gm \\ MICROPROCESSORS
DEVELOPMENT) TYPICAL g
ABITRARY UNITS TARGET PRICE

CURVE

FULL CUSTOM DESIGN

SEMI-CUSTOM

DESIGN
b | 1 1 ] 1
10 100 1000 10K 100K ™

CIRCUIT USEAGE (PER ANNUM)

Fig 1 Areas of application of different categories of integrated circuits

MICROCELL

Microcell is a combination of standard cells with a formalised gate and
interconnection procedure. It uses a computer library of gates and other cells which
the designer calls up as required, leaving as much or as little space for
interconnection as the design necessitates. Each circuit is exactly the right size for its



function, and layout for the interconnection pattern is both straightforward and fast
because of the error-correcting digitising technique employed.

The main features of Microcell can be summarised as follows: ® From logic
diagram to first samples in less than four months e Very high design integrity e A
circuit can be produced by any competent logic designer ® Minimal extra
engineering effort is required ® Clock rates of up to at least 2MHz are
achievable e Advances in semiconductor technology and circuit design ideas can
easily be absorbed into Microcell.

GATE ARRAYS

In the Gate Array, logic elements are pre-positioned and the customer’s task is to
design the interconnection of those elements (within the space allocated) to achieve
the required functions. The cells are not necessarily committed to logic functions, but
may in some cases be connected to form simple linear functions. Layout aids and
software routines are normally used extensively to assist in the design, verification
and testing of these structured devices.

Plessey Semiconductors offer Gate Array techniques in CMOS and ECL. CMOS
Gate Arrays offer the following features: ® High Speed ISO-CMOS Silicon Gate
technology, giving a typical propagation delay of 6ns for a 2-input NAND gate (at 5V
and 25°C) e Short turn round time e Inputs and outputs TTL and CMOS
compatible and provided with static protection ® On-chip power on reset option
available e Available to commercial, industrial and military standards.

ECL Gate Arrays - also possessing the advantages of low development charge,
increased reliability and fast delivery of samples - would be chosen mainly for the very
high speed operating capability.

ANALOGUE ARRAYS

Plessey Semiconductors’ Analogue Array brings Semi-Custom techniques to the
designer of linear and other analogue circuits, for applications such as signal
processing, amplification, waveform generation and function generation.

Manufactured on Bipolar Process | the analogue array features: ® 159 NPN
transistors (4 high current) e 58 PNP transistors e 385 resistors ® 20V breakdown
voltage e Functional compatibility with Exar and Interdesign ® Single layer
customisation on a grid system e Device library and simulation facilities.

Comprehensive technical literature on all Plessey Semiconductors’ Semi-Custom
Facilities is available on request.

SEMI-CUg'I"OM TECHNOLOGY  SPEED POWER SCALE OF TYP. LEAD TIME
OPTI

CONSUMPTION INTEGRATION  TO 1ST SAMPLES
NMOS NMOS 2MHz 300mW/1000 gates 500-2500 gates 16 weeks
Microcell Metal Gate
Low Power NMOS NMOS 0.5MHz 50mW/1000 gates 500-2000 gates 16 weeks
Mi i Metal Gate
CMOS ISO-CMOS 10MHz 0-150mW/1000 gates* 500-2000 gates 16 weeks
Microcell
CMOSs ISO-CMOS 8MHz 0-150mW/1000 gates® 560,960,1440 13 weeks
Gate Array and 2014 gates
ECL Bipolar 200MHz 75 gates: 900mW max 75 to 600 gates 14 weeks
Gate Array Process |l 300 gates: 3.5W max
Bipolar Bipolar fr = 500MHz 100mW to 1W** 217 transistors 16 weeks

Analogue Array Process |

* Depending on speed
** Depending on application

Table 1
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MJ1410

@ PLESSEY

Semiconductors ADVANCE INFORMATION

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

for details of current status.

8 BIT FORMAT CONVERTER

The MJ1410 is realised in N-channel MOS technology and
operates from a single 5V supply. The circuit can be clocked (u [} . Hor
from d.c. up to 25MHz and has 3-state output buffers
capable of driving two LSTTL loads. All inputs are TTL (- =7
compatible. Fs 2[]s
The MJ1410 performs the complementary functions of
serial-to-parallel and parallel-to-serial data conversion on 8 efe =fls
bits of data. Both these conversions are achieved using the woors® 005 2014 | pam
same time-position matrix, which has eight inputs and eight oUTPUTS
outputs. cQe »h3
An 8-bit parallel word clocked into the eightinputs appears s wef]2
as a serial 8-bit data stream on one of the eight outputs. alle w1
Successive parallel words at the inputs appear as serial data
streams on each of the eight outputs in turn. \"“E" eflo
Conversely, a serial 8-bit data stream on one of the eight 2 [Jo 1[] ono
inputs appears as an 8-bit parallel word on the eight outputs. 2
Successive parallel words appearing at the eight outputs 4» wfl ctocx
correspond to the serial data on each of the eight inputs in 2 1[] syuc DG24
rotation.

The conversion can be ‘programmed’ to start in any
register by setting the appropriate binary value on the
counter pre-load inputs and applying a pulse to the Sync FEATURES
input. If the loading sequence produced by the counter is not
required it can be disabled by connecting ‘clock’ to ‘sync’. At B Single 5V supply.
each positive clock edge the register loaded will depend on B tat tout
the data on the counter inputs on the previous positive clock ree-state outputs.
edge. B Allinputs TTL compatible.

Fig.1 Pin connections

FUNCTIONAL DESCRIPTION

Pin No. Title Function

1 H Data i/p H

2 G Data i/p G

3 F Data i/p F

4 E { Data Data i/p E N

5 D [ inputs | Dataijp D [ See Figs: 3and 4

6 [¢] Data i/p C

7 B Data i/p B

8 A Data i/p A

9 Vcec Positive supply, 5V + 5%

10 22 Counter preset i/p bit 2 The counter is preset to the data on these i/ps

1" 21 Counter preset i/p bit 1 ; on the 3rd positive clock edge following a

12 20 Counter preset i/p bit 0 negative edge on the ‘sync’ input.

13 SYNC A negative edge on this i/p initiates the counter preset sequence which
causes the conversion cycle to start in the register which corresponds to the
binary value of the counter preset i/ps.

14 CLOCK System clock

15 GND Zero volts

16 0 Three state data o/p ‘0’

17 1 Three state data o/p ‘1’

18 2 Three state data o/p ‘2'

19 3 | pata Three state data o/p ‘3' | See Figs. 3 and 4

20 4 [ outputs | Three state data o/p ‘4’

21 5 Three state data o/p ‘5’

22 6 Three state data o/p ‘6’

23 72 Three state data o/p ‘7’

24 O/PEN A logic ‘1" on this i/p forces all the data outputs to a high impedance state.

17




MJ1410

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated): Vcc = 5V, Tamo = 22°C + 2°C, Test circuit: Fig. 6.
Supply voltage Vcc 5V + 10%
Ambient operating temperature Tamo -10°C to +70°C

STATIC CHARACTERISTICS

Value
Characteristic Symbol Pins Units Conditions
Min. Typ. Max.
Low level I/P Vi 1,234, 0.3 0.8 Volts
voltage 56,78,
10,11,12,
13,14,24
High level I/P ViH 1,234, 25 Vece Volts
voltage 56,78,
10,11,12,
13,14,24
Low level I/P hn 1,234, 1 50 uA
current/high level 5,6,7,8,
I/P current 10,11,12,
13,1424
Low level O/P Vou 16,17,18, 0.5 Volts | Isync = 1.6mA
voltage 19,20,21,
22,23
High level O/P VoH 16,17,18, 25 Volts | Isource = 100uA
voltage 19,20,21,
22,23
Low level O/P lou 16,17,18, -16 mA
current sync capa- 19,20,21,
bility 22,23
High level O/P loH 16,17,18, 100 YA
current source 19,20.21,
capability 22,23
OFF state O/P loFFL 16,17,18, 40 yA Vout = GND
current 19,20,21,
22,23
loFF H 16,17,18, -40 HA Vour = Vee
19,20,21,
22,23
Power dissipation Poiss 90 500 mW | Vcc =55V
DYNAMIC CHARACTERISTICS
Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Max.clock frequency Fmax 24 10 MHz
Min. clock frequency Fmin. 0 MHz
Sync. pulse width tspp 60 ns Fig.
(positive)
Sync. pulse width tsen 100 ns. Fig.
(negative)
Lead of sync. clocking tsL 130 ns Fig.
edge on positive clock
edge
Set up time of counter tsc 70 ns | Fig.
inputs (20,21,22)
Hold time of counter tHe 60 ns Fig.
inputs
Set up time of data tso 80 ns Fig.
inputs (A-H)

18




MJ1410

DYNAMIC CHARACTERISTICS
Value
Characteristic Symboi Units Conditions
Min. Typ. Max.

Hold time of data inputs tHD 85 ns Fig. 6
Propagation delay, data tpoe 100 ns Fig. 6
out valid from output
ENABLE low
Propagation delay, data tpoo 100 ns Fig. 6
out disabled from output
ENABLE high
Propagation delay, clock tpco 200 ns Fig. 6
to data out valid

2° 2! 22 SYNC or EN

)
D1 D2 D3
sgr @ 3108 LOAD
ck o— o COUNTER DECODE cz:g:igron
T ONENEN N N R U ] : ;

A |B |C JD |E |F |G |H

Q
Ao . 8-BIT SHIFT \ 7
_

A |B |C O |E |F |G M
8-BIT SHIFT o 1-BIT SHIFT Q

s o—= {ox LL'_ ik REGISTER

A |B |IC D |[E |F |G |H

8-BIT SHIFT al G 2-BIT SHIFT Q
€ | S L LA REQISTER LL' '
A ls |c o e IF e |u
8-BIT SHIFT o 3-BIT SHIFT ol
v L_..__—JK REGISTER "L

@

«

a

——
A |8 Jc o jE JF |G M

«o—e fo  Seaonm . o neciren
A |B |C |D |JE |F |G |H

o | L Lo tEme E, wm :
A |8 |C |O JE |F |G |H

“os W . e !
a8 jc jo js ir o u

HOo—s cLK &:Eglgé:r t cLx 7&:&:?;’ ¢ °

POYIYOTL

Fig.2 Block diagram

ABSOLUTE MAXIMUM RATINGS

Voltage on any pin w.r.t. ground = 7V max.
Storage temperature = -55°C to +125°C

19



MJ1410
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o A[ao] a1]a2] as] aa[as[as [ a7
s[eo][e1]82]B3][Ba] 85" B6 [B7
clco[cifcafcafcacs[cs|cr

m\n{""""‘ 02| D3] D4 [ D5 D6 | D7

WPUTS ) € [eo €1 [ e2 [ es[ ea [Es[es [ €7
FlrofFi|F2|F3|Fa|F5]|F6|F7
Gloolc1] 62|63 ca|as[as] a7
\ H{Ho| 1| H2[ H3[Ha [ns[ne | n7
(o Ho [ G| Fo] Eo] Do] Co| B0 AD
1 Hi[Gi[Fr[E1[o1[ci]B1]ar
2 w2 | G2| F2| e2| 02| c2[ B2 | A2

oara ] 3 H3| 3] Fa| e3s[ b3 ca B3| a3

INPUTS ] 4 Ha[Ga] Fa] Ea] Da[ caBaf Ad
5 Hs[Gs[Fs[ es[ ps[cs[es [ as
6 He [ Ge[ Fe[ E6[ D6] co[B6 [ A6
N7 w7l ar| F7] e7] o7 c7| 87| A7

Fig.3 Data conversion

|

l
COUNTER |
NPUTS

|

| |
I |
. | | |
. 1 I
|| ]
e ——— T
I L
weuts | | | | 1 1 1
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ouTrUTS L L 1 | d
REGISTER Il 4 5 L] 1 || 'll ll'l
LOADING \ — \ J

-
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!
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T T T L

swe _ L ML L L
e |

Fig.4 Input and output waveforms




MJ1410

SYNC

l
om TV T 777 777

i
l

) |V Z
l
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- —=— Q
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Fig.5 Timing details

1| Y
cLock = 1 2
sYNG 1
COUNTER mu:r{ 1 70 10Ma /10pF
MJ1410 138 _17 18 19 SCOPE PROSE
Dnan
DATA INPUTS

Fig.6 Test conditions
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Semiconductors

MJ1440

2 MBIT PCM SIGNALLING CIRCUIT

MJ 1440

HDB3 ENCODER/DECODER

The 2.048 MBit PCM Signalling Circuits comprise a group
of circuits which will perform the common signalling and
error detection functions for a 2.048 MBit PCM trans-
mission link operating to the appropriate CCITT recomm-
endations. The circuits are fabricated in N-channel metal
gate MOS and operate from a single 5 volt supply, relevant
inputs and outputs are TTL compatible.

The MJ1440 is an encoder/decoder for the pseudo-
ternary transmission code, HDB3 (CCITT Orange Book Vol
1.2 Annex to Rec. G703). The device encodes and de-
codes simultaneously and asynchronously. Error monitor-
ing functions are provided to detect violations of HDB3
coding, all ones detection and loss of input (all zeroes de-
tection). In addition a loop back function is provided for
terminal testing.

FEATURES

B 5v = 5% Supply -50mA Max

M HDB3 Encoding and Decoding to CCITT rec.
G703.

Il Asynchronous Operation.

M Simultaneous Encoding and Decoding.
M Clock Recovery Signal Generated from
Incoming HDB3 Data.

M Loop Back Control.

W HDB3 Error Monitor

B ‘Al Ones’ Error Monitor

B Loss of Input Alarm (All Zeros Detector).
B Decode Data in NRZ Form.

ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are limiting values above
which operating life may be shortened or specified para-
meters may be degraded.

Electrical Ratings

+Vee v
Inputs Vcec + 0.5V Gnd — 0.3V
Outputs Vee, Gnd —0.3V

Thermal Ratings
Max Junction Temperature 175°C
Thermal Resistance: Chip to Case Chip to Amb.
40°C/Watt 120°C/Watt

NRZ DATAINT] ] +vee
CLOCK (ENCODER) [} 2 wfJouT 2 (0,)
LOSS OF INPUT []3 uplout 1{0y)
NRZ DATAOUT [J4 sllsmN

CLOCK (DECODER) [5 12[] LOOP TEST ENABLE

RESETAIS nfJAIN
ais [ 10]] cLock
Grounp [Js 9[] ERROR

DG16

Fig. 1 Pin connections

CLOCK
NRZ DATA IN
ENCODER o1
CLOCK
02
LOSS OF
INPUT

|
LOOP TEST
ENABLE swren |
NRZ
A DECODER |——0 DATA
N ouT
BN
CLOCK
(DECODER)
ERROR |
CIRCUIT ERROR
R AIS
RESET AIS -Il CIRCUIT I[ Als

Fig.2 Block diagram
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MJ1440

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage, Voc =5V +0.25V

Ambient temperature, T,m, = 0°C to +70°C
Static characteristics

Value
Characteristic Symbol Pins Units Conditions
Min Typ Max

Low level input voltage Vi -0.3 0.8 v

Low level input current N :0215161 213 50 uA ViL=0Vv

High level input voltage Viy T 25 Ve v

High level input current i 50 HA Viy=5V

Low level output voltage Voo 10,14,15 0.5 \" Isink = 80pA

- 34,79 0.4 \ Isink = 1.6mA
High level output voltage Vou 3479 2.7 \ Isource = 60pA
14,15 28 \" Isource = 2mA
10 2.8 \" Isource = 1TmA
Supply current lee 20 50 mA All inputs to OV
All outputs open circuit
Dynamic Characteristics
. I Value
Characteristic Symbol Min. [ Typ] Max Units Conditions

Max. Clock (Encoder) frequency fmaxenc| 4.0 | 10 MHz |Figs.10, 15

Max. Clock (Decoder) frequency fmaxgec| 2.2 | 5 MHz |Figs.11, 156

Propagation delay Clock (Encoder) to O¢, O, tpd1A/B 100| ns |[Figs.10, 15. See Note 1

Rise and Fall times O4, O, 20 | ns |Figs.10,15
tpd1A-tpd1B 20 | ns |Figs.10,15

Propagation delay Clock (Encoder) to Clock tpd3 150| ns [Loop test enable = Figs.13, 15
Setup time of NRZ data in to Clock (Encoder) ts3 75 ns |Figs.8, 10, 15

Hold time of NRZ data in th3 55 ns |Figs.10, 15

Propagation delay A;,, Bj, to Clock tpd2 150| ns |Loop test enable = ‘0’ Figs.9, 13, 15
Propagation delay Clock (Decoder) to loss of input 150| ns

Propagation delay Clock (Decoder) to error tpd4 200| ns |Figs.12,15

Propagation delay Reset AIS to AIS tpds 200} ns |Loop test enable = ‘0’ Figs.14, 15
Propagation delay Clock (Decoder) to NRZ data out| tpdé 150| ns |Figs.9, 11, 15. See Note 2
Setup time of Aj,, Bjn to Clock (Decoder) ts1 75 ns |Figs.9, 11,15

Hold time of A, Bj, to Clock (Decoder) th1 5 ns |Figs.9, 11,15

Hold time of Reset AIS= ‘0’ th2 | 30 ns |Figs.9, 14,15
Setup time Clock (Decoder) to Reset AIS ts2 | 100 ns |Figs.9, 14,15
Setup time Reset AIS= 1to Clock (Decoder) ts2' 0 ns | Figs.14, 15

NOTES

1. Encoded HDB3 outputs (04, O,) are delayed by 34 clock periods from NRZ data in (Fig.3)
2. The decoded NRZ output is delayed by 4 clock periods from the HDB3 inputs (A, ByN) (Fig.4)
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FUNCTIONAL DESCRIPTION
Functions Listed by pin number

1. NRZ Data in

Input data for encoding into temary HDB3 form. The
NRZ data is clocked-by the negative edge of the Clock
(Encoder).
2. Clock (Encoder)

Clock for encoding data on pin 1
3. Loss of input alarm

This output goes to logic ‘1’ if eleven consecutive zeroes
are detected in the incoming HDB3 data. The output is set
to logic ‘0’ on receiptof a ‘1",
4. NRZ data out

Decoded data in NRZ form from ternary HDB3 inputdata
(A,,B,,),data is clocked out by positive going edge of clock
(Decoder).
5. Clock (Decoder)

Clock for decoding ternary data A
6,7. Reset AlS, AIS

Logic ‘0’ on Reset AlS resets a decoded zero counter
and either resets AIS outputs to zero provided 3 or more
zeroes have been decoded in the preceding Reset AIS = 1
period or sets AIS to ‘1’ if less than 3 zeroes have been de-
coded in the preceding Reset AIS = 1 period.
Logic ‘1’ on Reset AIS enables the intemal decoded

zero counter.
8. Ground

Zero volts

B,.

in’

MJ1440

9. Error

A logic ‘1’ indicates that a violation of the HDB3 coding
has been received i.e. 3 ‘1's of the same polarity.
10. Clock _

‘OR’ function of A,,Bin for clock regeneration when pin
12 ='0’, 'OR’ function of O,,0, when pin 12 ='1",
11,13.A,,,B,,

Inputs representing the received temary HDB3 PCM sig-
nal. Aj, = ‘0" represents a positive going ‘1’, Bj, = ‘0’ repre-
sents a negative going ‘1'. Aj, and B;, are sampled by the
positive going edge of the Clock (Decoder). Aj, and B;,, may
be interchanged.

12. Loop test enable

Input to select normal or loop back operation. Pin 12 =
‘0’ selects normal operation, encode and decode are ind-
ependent and asynchronous. When pin 12 = ‘1’ O, is con-
nected intemnally to A;,. Oz is connected internally to B;,.
Clock becomes the OR function Oy + O,. The delay from
NRZ in to NRZ out is 73 clock periods in the loop back con-
dition.
14,15.0,,0,

Outputs representing the ternary encoded data for line
transmission O, = ‘1’ representing a positive going ‘1, 0, =
‘1" represents a negative going ‘1. O, and O, may be inter-
changed.

16. Voo
Positive supply, 5V * 5%

I 3} CLOCK PERIODS l
cLock piplingligigigigigigigip!
(ENCODER)
NRZ DATA IN l I I I I I
(TYPICAL)

or Il Jel_ inn
02 M
Fig.3 Encode waveforms
{"N U u uJ U
o LI ] |

l 4 CLOCK PERIODS

NRZ DATA OUT

gt MMM
(DECODER)

Fig.4 Decode waveforms

ERRORS

ssge MUMLLMUU UL UL
(DECODER)

E1-E2

wewuoma | 4™ l—l L-| Ll u UE
{lm u U

i T

Fig.5 HDB3error output waveforms 25
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ouTPUT _—_’_— |_

Fig.6 AlS error and reset waveforms

CLOCK
{DECODER)

AIn/BIN l | | |
LOSS OF

INPUT J L

Fig. 7 Loss of input waveforms
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|
|
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Fig.9 Decoder timing relationship:
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vee A_I— vee
1 14 . TO 10MA/10pF nuw 27k
Loaic o _L SCOPE PROBE o
AN TO 10Ma/ 10pF
2 4 nf 10p!
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Fig. 10 Fig. 11
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Jnnr
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V
cc I ViH (MIN) = = = = —
6 27k
U 15V
12 EDGE TIMES
LOGIC 0 TO 10Ma/ 10pF Vi
R z SCOPE PROBE INPUT Vit (MAX) i —-I I——
13, ———
DATA 3,11 ==sp VOr (MIN) 2.4V
ouTePuT | (— 15v
VoL (MAX) 0-5v
(AR
vss tpd
Fig. 14 Fig. 15 Test timing definitions

DEFINITION OF THE HDB3 CODE

Coding of a binary signal into an HDB3 signal is dcne acc-
ording to the following rules:
1. The HDBS3 signal is psuedo-ternary; the three states are
denoted B, , B_and O.
2. Spaces in the binary signal are coded as spaces in the
HDB3 signal. For strings of four spaces however, special
rules apply (see 4. below).
3. Marks in the binary signal are coded alternately as B,
and B_in the HDB3 signal (alternate mark inversion). Viola-
tions of the rule of alternate mark inversion are introduced
when coding strings of four spaces (see 4. below).
4. Strings of four spaces in the binary signal are coded
according to the following rules:

a The first space of a string is coded as a space if the

preceding mark of the HDB3 signal has a polarity oppos-
ite to the polarity of the preceding violation and is not a
violation by itself; it is coded as a mark, i.e. not a violation
(i.e.B,, B_),if the preceding mark of the HDB3 signal has
the same polarity as that of the preceding violation or is
by itself a violation.

This rule ensures that successive violations are of altern-
ative polarity so that no DC component is introduced.

b The second and third spaces of a string are always
coded as spaces.

¢ The last space of a string of four is always coded as a
mark, the polarity of which is such that it violates the rule
of alternate mark inversion. Such violations are denoted
V., or V_according to their polarity. 27
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@ PLESSEY

Semiconductors

MJ1444

2 MBIT PCM SIGNALLING CIRCUIT

MJ 1444

PCM SYNCHRONISING WORD GENERATOR

The 2.048 Mbit PCM signalling circuits comprise a
group of circuits which will perform the common signalling
and error detection functions for a 2.048 Mbit 30 channel
PCM transmission link operating to the appropriate CCITT
recommendations. The circuits are fabricated in N-channe!
metal gate MOS and operate from a single 5 volt supply.
Relevant inputs and outputs are TTL compatible.

The MJ1444 generates the synchronising word in
accordance with CCITT recommendations G732. The
MJ1445 has been designed to detect this synchronising
word when received at the remote end of the transmission
system.

The synchronising word is injected onto the PCM data
highway during time slot 0 in alternate frames. The spare
time slot 0 data bits, bit 1 in every frame and bits 3 to 8
inclusive in alternate frames (i.e. those not containing the
synchronising word) are available as parallel inputs and are
output onto the PCM data highway.

The data output of the MJ1444 is ‘open collector’ and
can be wire-OR'd directly onto the highway.

The device also provides a time slot 0 channel pulse
‘TS0, time slot 0 non-sync. frame ‘TS0 SF’, and time slot 16
‘TS16’ outputs.

FEATURES

5V +5% Supply—20mA Typical
Fully Conforms to CCITT Recommendation G732
Outputs Directly Onto PCM Data Highway

Provides Both Time Slot 0 and Time Slot 16
Channel Pulses

Al Inputs and Outputs are TTL Compatible

Fig.1 Pin connections

ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are iimiting vaiues above
which operating life may be shortened or specified para-
meters may be degraded.

Electrical Ratings
+Vee w .
Inputs Vcec + 0.5V Gnd — 0.3V
Outputs Vee, Gnd —0.3V

Thermal Ratings
Max Junction Temperature 175°C
Thermal Resistance: Chip to Case Chip to Amb.

35°C/Watt 120°C/Watt

ESET
cLock COUNTER I

BIT 1SF

BIT 15F

BIT3
BIT 4
03
BITe
(L84
BIT8

SYNC
'WOR
GEN

DECODER

MULTIPLEXER J

T80 5F O——t————

TS16

Fig.2 MJ1444 block diagram
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MJ1444

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage, Vec =5V £0.25V
Ambient operating temperature - 10°C to +70°C

Static Characteristics
Value
Characteristic Symbol Pins Min. ] Typ. ] Wax. Units Conditions
Low level input voltage Vi 1,2,3,4,5, -0.3 0.8 v
7,11,12,13,
4.

Low level input current
High level input current } I " 1 50 KA
High level input voltage Viu 1" 24 Vee

6,9,15 0.5 \ lsink =2MA
Low level output voltage Vo 10 0.7 v I:!:k =5mA
High level output voltage Vou 6,9,15 2.8 v lsource = 200uA
High level output leakage current lou 10 20 uA Vour = Vec
Supply current lec 20 40 mA Vec=5.25V

Dynamic Characteristics
Value

Charnc?erlsﬂc Symbol win. | Typ. | Max. Units Conditions
Max clock frequency Frnax 3 5 MHz
Propagation delay, clock to TS0, TS0 SF, TS16 and te 80 200 | ns | SeeFigs5and6
Comuinedu uata Oulputs.
Set up time channel reset to clock Ts1 100 450 ns felock = 2.048 MHz
Hold time of channel reset input ths 20 400 ns
Set up time of bit 1 (SF) to datum B ts2 100 ns
Hold time of bit 1 (SF) wrt datum B thz 300 ns
Set up time of bit 1 (SF) and data bits 3—8todatumB| tg, 100 ns
Hold time of bit 1 (SF) and data bits 3—8 wrt datum B tha 300 ns

]Dn’ull A

cLock
INPUT

CHANNEL

BIT
8

Fig.3 Data timing
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FUNCTIONAL DESCRIPTION

Functions Listed by pin number
1,2,5,7,13,14.Bits 3to 8

Parallel data on these inputs is asynchronously loaded
into bits 3 to 8 of the PISO shift register for transmission
during Time slot 0 of non-sync. frames.
3. Channel Reset

A low going pulse at this input synchronises the
MJ1444 with the other devices at the transmit end of the
PCM link. It may be applied as a start pulse or repeated at
the same instant in successive frames.
4. Clock

System clock input (2.048MHz for a 2 Mbit PCM
system).
6.TS16

This output provides a positive pulse equivalent to 8
clock periods during time slot 16 of every 30 + 2 channel
PCM frame.
8.GND

Zero volts.
9. TS0 SF

This output provides a positive pulse equivalent to 8
clock periods during time slot 0 of non-sync. frames.

MJ1444

10. Combined data

This ‘open collector’ output injects the contents of the
PI1SO shift register onto the PCM data highway during time
slot 0 in successive frames. The contents of the PISO shift
register are defined as follows:

Bit1/2)3/4/5/6/7!8
Sync. Frame X |oJoj1[1]O0]1]1
Non-sync. frame X X[ X{X]|X|X]|X

X —indicates that these bits may be set according to the

parallel data inputs.

11.Bit1 SF

Data on this input is asynchronously loaded into bit 1 of
the PISO shift register for transmission during time slot 0 of
sync. frames.

12.Bit1§F

Data on this input is asynchronously loaded into bit 1 of
the PISO shift register for transmission during time slot0of
non-sync. frames.
15.TSO

This output provides a positive pulse equivalent to 8
clock period during time slot 0 of every 30 channel PCM
frame.
16. V¢e

Positive supply, 5V +5%.

CHANNEL
RESET ' I I
INPUT

TIME SLOT n " JI
)

ouTPUT

256 CLOCKS

TIME SLOT -I

o (5F)
ouTPuT

TIME SLOT
16 ﬂ
ouTPUT

128 CLOCKS

vee

Juuuuu 2%
MJ 1444 0,6,10,15 ——
PARALLEL TO 10Ma |10
DATA
SCOPE PROBE
—-—

Fig.4 Sync. timing

Fig.5 Testconditions (all outputs)

DATUM A

cLock I |

LI

ts1

W1

CHANNEL
RESET

ST SRS

o

70,1516, TS0 5F
& COMBINED
DATA

| X

ouTPUTS

v ts2 th2

ALL DATA
INPUTS

2XXXXXX]

l PRXXX

TIME SLOT

ouTPUT

Fig.6 Timing definitions
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S PLESSEY

Semiconductors

MJ1445

PCM SYNCHRONISING WORD RECEIVER

MJ1445

2 MBIT PCM SIGNALLING CIRCUIT

The 2.048 Mbit PCM signalling circuits comprise a
group of circuits which will perform the common signalling
and error detection functions for a 2.048 MBit 30 channel
PCM transmission link operating to the appropriate CCITT
recommendations. The circuits are fabricated in N-channel
metal gate MOS and operate from a single 5voit supply.
Relevant inputs and outputs are TTL compatible.

The MJ1445 establishes synchronisation by detecting
the synchronising word when it is received at the remote
end of the transmission system. The MJ1444 has been
designed to generate this synchronisation word at the
sending end of the system in accordance with CCITT
recommendation G732. .

Corruption of individual synchronisation words is
signified by an ‘Error’ output, loss of synchronisation is
indicated by a ‘Sync Alarm’ output and follows CCITT
G732 in that loss of synchronism is assumed when 3
consecutive synchronisation words have been received
with errors.

The ‘Channel Reset’ output goes low for the first period
of the clock after time slot 0 in sync frames whenever the
MJ1445 has established that the receiver terminal is in
synchronisation in order that the rest of the receiver
terminal may be reset.

The ‘TSO’output is high for aperiod of 8 bits starting from
the end of the first bit of the synchronising word. The spare
data bits from the synchronising word are provided as
parallel outputs.

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating life may be shortened or specified para-
meters may be degraded.

Electrical Ratings
+Vee v
Inputs Vce + 0.5V Gnd — 0.3V
Outputs Vce, Gnd —0.3V
Thermal Ratings

Max Junction Temperature 175°C
Thermal Resistance: Chip to Case
35°C/Watt

Chip to Amb.
120°C/Watt

DG16

Fig.1 Pin connections

FEATURES

B 5V +5% Supply - 20mA Typical.

B Conforms to CCITT Recommendation G732
Il Synchronising Word Error Monitor

I Outof Sync. Alarm

Il Allinputs and Outputs are TTL Compatible

&
=
H

crock 9—1 COUNTER

DECODER

OUTPUT LATCHES

DATA 0——1

INPUT

CHANNEL
RESET
ERROR
SYNC
ALARM

Fig.2 Block diagram MJ1445
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MJ1445

ELECTRICAL CHARACTERISTICS
Test conditions (unless ctherwise stated):

Supply voltage, Vo =5V +0.25V
Ambient temperature, Tym, = -10°C to +70°C

Static Characteristics

Value

Characteristic Symbol Pins Min. | Typ. | Max. Units Conditions

Low level input voltage Vi 4,7 -0.3 0.8 "

Low level input current

High level input cument } I 47 1 50

High level input voitage Vin 4,7 24 Voo v

1,2,3,5,6
Low level output voltage Vo 9,10, 11,12 0.5 \' lsink=2mMA
13,14,15
High level output voltage Von 28 lsource= 200uA
Supply current lee 20 40 mA Vec=5.25V
Dynamic Characteristics
Value
isti

Characteristic Symbol Win. | Typ. | Max. Units Conditions
Max. Clock frequency frax 2.2 4.5 MHz
Input delay of data input t4 data 20 200 ns folock = 2.048 MHZ
Propagation delay, clock to TS0 output taTso 80 200 ns Fig.3
Propagation delay clock to error output, sync .
alarm, spare bits and CH. Reset output high Y 50 400 ns Fig.3
Propagation delay, clock to CH. Reset output 1 100 450 ns Fig.3
Low (T-1,)

vee
L

(2:048MHz)

cLoCcK
1.2,3.5.6,
9.10.11.12.13,14.15

TO 10Ma/10pF

MJ1445 SCOPE PROBE

DATA -

il
LU
o
©

Fig.3 Testconditions, all outputs

FUNCTIONAL DESCRIPTION

Functions listed by pin number
1.Bit1 SF

This output is set to the level of data bit 1 during time
slot 0 of non sync frames. The data becomes true at the
end of the first bit of time slot 1.
2.Bit1SF

This output is set to the level of data bit 1 during time
slot 0 of sync frames. The data becomes true at the end of
the first bit of time slot 1.
3.TS0

This output provides a positive pulse of 8 clock periods
in every frame starting from the end of the first bit of the
synchronising word of the received data.

34

4. Clock

System clock input (2.048MHz for a 2MBit PCM
system).
5. Error

This output goes high at the end of time slot 0 in the 3rd
sync frame following the frame with sync word errors. If
consecutive sync words occur with errors this output will
remain high. If a sync alarm is generated this output will
remain high until sync is regained.

6. Sync Alarm

This output goes high at the end of time slot 0 output in
the 3rd consecutive sync frame containing sync word
erors. It retums low at the end of TS0 output in the 3rd
consecutive frame received cormrectly (sync and non sync).
7. Data input .

Serial data (2MBit/s) at this input is clocked through the
SIPO shift register and examined by the sync word
detector.

8. GND

Zero volts
9,10,11,12,14,15.Bits 3t0 8

These parallel outputs are set to the level of the spare
data bits (3 to 8) of time slot 0 of non sync frames. The data
becomes true at the end of the first bit of time slot 1.

13. Channel reset

This output goes low for the first period of the clock
after time slot 0 of the received data as long as
synchronisation has been established. This puise can be
used to reset the rest of the receiver terminal.

16. Ve
Positive supply 5V +5%.
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Fig.4 Timing diagram and output waveforms
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MJ1446

S PLESSEY

Semiconductors

2 MBIT PCM SIGNALLING CIRCUIT

MJ1446

TIME SLOT 16 RECEIVER AND TRANSMITTER

The 2.048 Mbit PCM signalling circuits comprise a
group of circuits which will perform the common signalling
and error detection functions for a 2.048 Mbit 30 channel

PCM transmission link operating to the appropriate CCITT wlp  ~  efw
recommendations. The circuits are fabricated in N-channel e 2 15} aor
metal gate MOS and operate from a single 5Svolt supply.
Relevant inputs and outputs are TTL compatible. aocx [Js 14[] 1518
The MJ1446 has two modes of operation dependent on Ao e [o 13 MooE conTAL
the state of the mode control input. With the mode control
high the device is in the transmit mode and with the mode Mo [ls . 12]] DIG HBHNAY ACC INOUT
control low the device is in the receive mode. wior [l 11[] BINARY DATA 10
In the transmit mode the device accepts 64kbits/sec _
signalling information in either binary or AMI format and AaToATA wour [z o] s
outputs it at 2Mbits/sec on to the digital highway during crouNo [Je o] AMI DATA INIOUT
time slot 16.

In the receive mode the device accepts 2Mbit/sec
information from the digital highway, during time slot
16 and output is at 64kbits/sec in both binary and AMI
format.

In both receive and transmit mode_there is an AMI
coded clock output, AMI output and AMI output which
conforms to CCITT recommendation no G372 for a FEATURES
64kbits/sec contradirectional interface. The alarm inhibit

DG16

Fig.1 Pin connections

input causes the 8kHz timing signal to be removed from B 5V +5% Supply—20mA Typical
the AMI clock output. .

The device is reset in both modes by a time slot 16 B Conforms to CCITT Recommendations
fr:\atnt?‘el iPult’»e and the alarm output provides an indication Il Provides Both AMI and Binary Format Data Outputs

at the intemal counter is operating correctly. ] ) . )

Also provided are 64kHz, 16kHz and 8kHz clock W Single Chip Receive-or Transmit

outputs. Al Inputs and Outputs are TTL Compatible.
16 kHz 8kHz TS16

croex o——_L coumTER m o ALt

18kHz O——e———q

Amt °——‘—ch59 I
i cLock csu_l ocK
W > 8 BIT
SHIFT REGISTER DIGITAL
ALARM HIGHWAY
INHIBIT 1JOPORT L — o ACCESS
S-R
CLOCK GEN

INJOUT

‘MODE
CONTROL

AW AW BINARY
DATA DATA DATA

Fig.2 .Block diagram
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MJ1446

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage V¢ =5V +0.25V
Ambient temperature T,,,, = - 10°C to +70°C

Static Characteristics

Value
Characteristic Symbol Pins Win. T Typ. | Max. Units Conditions
Low level input voltage Vi 3'1‘;' 71’39’1141’ -03 0.8 A
Low level input current
High level input current i n 1 50 HA
High level input voltage Viu 11 2.4 Veo
1,2,5,6,7, -
Low level output Voo 9,10, 11,15 0.5 \" lsink = 2MA
12 0.5 \ lsink = 5mMA
High level output voltage Vou | 2156 28 V| ligures = 2004A
High level output leakage current len 7,9,11,12 20 uA Vour = Vec
Supply current lec 20 mA Vee=5.25V
Dynamic Characteristics (f ., = 2.048 MHz)
Value
i
Characteristic Symbol Min- Typ. | Wax. Units Conditions
Propogation delay clock to data out to digital highway 20 200 ns Fig.7
Propogation delay clock to 64 kHz out 20 200 ns Fig.7
Input delay, clock to digital highway access typaTA 20 200 ns
Input delay, clock to time slot 16 tatsie 80 200 ns
Output delay 64 kHz to 16kHz output toe 70 ns Fig.7
Output delay, 64 kHz to 8kHz output tos 170 ns Fig.7
Output delay, 64 kHz to binary data output (64 kHz) toein 20 450 ns Fig.8
Output delay 64kHz to AMI, AMI, AMI data & )
At o/S" N t ami 20 400 ns Fig.8
Input delay, 64 kHz to binary data in (64kHz) tymin 100 ns

FUNCTIONAL DESCRIPTION

Functions listed by pin number
1.8kHz

8kHz square wave output.
2.16kHz

16 kHz square wave output.
3. Clock

System clock input (2.048 MHz for a 2Mbit PCM system)
4. Alarm inhibit

A high level on this input inhibits the 8kHz timing signal
on the AMI clock outputs.
5. AMI output

Alternative Mark Inversion coded 64 kHz.
6. AMI output
7. AMI Data in/out

In the transmit mode 64kHz signalling data in AMI
format is accepted at these inputs for output to PCM
highway during time slot 16.
8.GND

Zero volts.
9. AMI Data in/out

In the receive mode data accepted from the PCM
highway during time slot 16 appears on these outputs at
64 kbits/sec in AMI format.
10. 64kHz

64 kHz square wave output.

38

11. Binary data in/out

In the transmit mode 64 k bit/sec|signalling Idatalinibinary
form is accepted at this input for output to the PCM data
highway during time slot 16. In the receive mode data is
accepted from the PCM highway during TS16 and appears
at this output at 64 kbits/sec in binary format.

12. Digital Highway access in/out

In the receive mode 2Mbit/sec signalling data is
accepted at this input during time slot 16 from the PCM
digital highway. In the transmit mode signalling data is
output to the PCM digital highway during time slot 16 at
2Mbits/sec.
13. Mode control

A high level on this input causes the MJ1446 to operate
in the transmit mode while a low level causes it to operate
in the receive mode.
14.TS16

This input should be connected to time slot 16 channel
pulse of the PCM system to synchronise the MJ1446 with
the rest of the system.
15. Alarm output

A high level on this output indicates that the intemal
counter has stopped or is out of synchronisation with the
time slot 16 channel puise.

16 Ve
Positive supply 5V +5%.



CLocmeu'rII||Illl|!lll|||l

2M BIT/S DATA
TX MODE s
(DIGITAL

Bl

1[1]3'4]5]511]!

HIGHWAY ACCESS)

TIME SLOT IN

2M BIT/S DATA
RX MODE 1

2 s Ja]s e 7]s ] 2 |

(DIGITAL
HIGHWAY ACCESS)

Fig.3|2MBitis operation

v [ LALLM

16kHz OUTPUT

8kHz OUTPUT

TIME SLOT IN

oot LI U U U i

Olﬁlﬂ L U U

RX
AWML
outeuT I
AMI r‘l '
ouTPUT
™
BINARY DATA

TYPICAL
IN (T OUT (RX) ]

won T LT LT

IN (TX)
OUT (RX)

AW DATA

LI L L

Fig.4 64kBit/s operation

SYSTEM CLOCK

DIGITAL HIGHWAY
DATA OUTPUT
& BakHz

-
I\ I\

DIGITAL HIGHWAY
DATA INPUT

NN\

TS16 INPUT

Fig.5!Timing diagram

MJ1446

39



MJ1446

64kHz OUTPUT
16kHz QUTPUT

8kHz OUTPUT

BINARY DATA
ouT (RX)

.
AMI, RMI, AMI DATA
& AMI DATA
ouTPUTS

BINARY DATA
IN (TX)

Fig.6 Timing diagram

(2:048MHz)
vee s Yee
16
(2:048MHz) 3 27k
) g —— oo
""?‘&sv I 1,2,3,6,10,12,15 2MHz DATA
“::" ?,:,: — MJ1446 TO 10Ma/10pF
AN BATA 9 SCOPE PROBE
AME DATA P'ov 1a =sp T L s
T L..Ts.
8
vss vss

L

1 1.2,5,6,7,9,10,11.15

MJ1446

1k

TO 10Ma/10pF
SCOPE PROBE
-5P

Fig.7 Testconditions

40

Fig.8 Testconditions




S PLESSEY

Semiconductors

MJ1471

2 MBIT PCM SIGNALLING CIRCUIT

MJ1471

HDB3 OR AMI ENCODER/DECODER

The MJ1471 is an encoder/decoder for pseudo-ternary
transmission codes. The codes are true Alternate Mark
Inversion (AMI) or AMI modified according to HDB3 rules
(CCITT Orange Book Vol 111-2, Annex to Rec.G703). The
device encodes and decodes simultaneously and
asynchronously. Error monitoring functions are provided to
detect violations of HDB3 coding and all ones detection
(AIS). In addition a loop test function is provided for
terminal testing.

FUNCTIONS

5V £5% Supply —40mA Max.
AMI or HDB3 Operation — TTL Selectable
Loop Back Facility

‘All Ones’ Error Monitor to Detect Loss of
Synchronising Word (Time Slot Zero)

Error Monitor of HDB3 Incoming Code
Decoded Data in NRZ Form

FUNCTIONAL DESCRIPTION
Functions listed by pin number

1. NRZ data in
Input data for encoding into temary form. The data is
clocked by the negative-going edge of the Clock (Encoder).

2. Clock (Encoder)
Clock for encoding data on pin 1.

3. AMI/HDB3

MJ1471 operates in HDB3 if pin 3 is at logic ‘1’. AMI
if pin 3 is at logic ‘0".
4. NRZ Data out

Decoded data from ternary inputs A, B, .

5. Clock (Decoder)

Clock for decoding ternary data A
8, 7. Reset AlS, AIS

Logic ‘0’ on Reset AIS resets a decoded zero counter
and either resets AIS outputs to zero provided 3 or more
zeroes have been decoded in the preceding Reset AIS = 1
period or sets AIS to ‘1’ if less than 3 zeroes have been de-
coded in the preceding two Reset AIS =1 periods.

Logic ‘1’ on Reset AIS enables the intemal decoded
zero counter.
8.Ground

Zero volts.
9. Error

A logic ‘1’ indicates that a violation of the HDB3

. encoding law has been decoded i.e. 3 ‘1’s of the same

polarity.

B,

in?

weomndr i,
cLock (encooer) []2 5[] o,
AMiHDB3 []3 1a[]o,
NRZ DATA 0UT [J& 13[]8,
cLock (DECoer) []s 12[] LOOP TEST ENABLE

RESETAIS o n[JA

ws 7 10[] cLock

GROUND []e o[ ] EAROR

DG16

Fig.1 Pin connections

10. Clock

OR function of A, B;, for clock regeneration when
pin 12="0’, OR function of O, O, when pin 12= 1",
11,13.A,,B,,

Inputs representing the received ternary PCM signal. A,
= ‘1’ represents a positive going ‘1’, B, = ‘1’ represents a
negative going ‘1. A, and B;, are sampled by the positive
going edge of the clock decoder. A;, and B, may be inter- "
changed.

12. Loop test enable

TTL input to select normal or loop back operation.
Pin 12 = ‘0’ selects normal operation, encode and de-
code are independent and asynchronous.

__When pin 12 = ‘1’ O, is connected internally to
Ain and O, to Bj. Clock becomes the OR .function
of O, O,. N.B. a decode clock has to be supplied. The
delay from NRZ in to NRZ out is 7} clock periods in
loop back.

14,15,0,,0,

Outputs representing the ternary encoded PCM
AMI/HDB3 signal for line transmission. O, and O, are in
Return to zero form and are clocked out on the positive
going edge of the encode clock. The length of O, and
O, pulses is set by the positive clock pulse length.
16.+Vec

Positive 5V +5% supply.
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MJ1471

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage Voo =5V +0.25V
Ambient temperature T,,, = 0°Cto +70°C

Static Characteristics

Value
Characteristic Symbol Pins Units Conditions
Min Typ Max
Low level input voltage Vi -0.3 0.8 volts
Low level input current I 102131’512 13 50 uA ViL=0V
High level input voltage ViH e 25 V. v
High level input current M 50 BA Vig=5V
Low level output voltage Voo 10,14,15 0.5 " Isink = 0.80pA
4,79 0.4 \ Isink = 1.6mA
High level output voltage Vou 479 2.7 v Isource = 60uA
14,15 2.8 \" Isource = 2mA
10 28 \" Isource = 1TmA
Supply current lee 20 40 mA All inputs to Ov
All outputs open circuit
Dynamic Characteristics
L Value
Characteristic Symbol Min.[Typ] Max. Units Conditions
Max. Clock (Encoder) frequency fmaxenc| 4.0 | 10 MHz |Figs.9, 14
Max. Clock (Decoder) frequency fmaxgec| 2.2 | 5 MHz |Figs.10, 14
Propagation delay Clock (Encoder) to 04, O, tpd1A/B 100| ns |Figs.8,9, 14. See Note 1
Rise and Fall times O4, O, 20 | ns |Figs.9, 14
tpdiA-tpd1B 20 | ns |Figs.9, 14
Propagation delay Clock (Encoder) to Clock tpd3 150| ns |Loop test enable =1,Figs.9, 14
Setup time of NRZ data in to Clock (Encoder) ts3 50 ns |Figs.7,9, 14
Hold time of NRZ data in th3 | 55 ns |Figs.7,9, 14
Propagation delay A;q, Bj, to Clock tpd2 150| ns |Loop test enable = ‘0’ Figs.12, 14
Propagation delay Clock (Decoder) to error tpd4 200| ns |Figs.11,14
Propagation delay Reset AIS to AIS tpd5 200| ns |Loop testenable =0’ Figs.13, 14
Propagation delay Clock (Decoder) to NRZ dataout| tpd6 150 ns |Figs.7, 10, 14. See Note 2
Setup time of Ay, Bj, to Clock (Decoder) ts1 75 ns |Figs.7, 10, 14
Hold time of A;,, Bjn to Clock (Decoder) th1 5 ns |Figs.7, 10, 14
Hold time of Reset AIS = ‘0’ th2 30 ns |Figs.7,13, 14
Setup time Clock (Decoder) to Reset AIS ts2 | 100 ns |Figs.7,13,14
Setup time Reset AIS = 1 to Clock (Decoder) ts2' 0 ns |Figs.13, 14

NOTES

1. The Encoded ternary outputs (O,, C,) are delayed by 34 clock periods from NRZ data in (Fig.3)
2. The decoded NRZ output is delayed by 4 clock periods from the HDB3 inputs (A, B\ ) (Fig 4)
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™ DECODER [0 DATA
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CIRCUIT ERROR
——— AlS
RESET AIS CIRCUIT AIS
Fig. 21MJ1471 Block diagram
l 3% CLOCK PERIODS l
cLocK/ r‘ll’“l"lﬂr‘l"l"—ll—'ﬂﬂ‘—l
ENCODER
NRZ DATA IN
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01 I l
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Fig. 3 Encode waveforms
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Fig. 4 Decode waveforms
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Fig. 5 HDB3error output waveforms
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DEFINITION OF THE HDB3 CODE

Coding of a binary signal into an HDB3 signal is done acc-
ording to the following rules:
1. The HDB3 signal is psuedo-ternary; the three states are
denoted B,, B_and O.
2. Spaces in the binary signal are coded as spaces in the
HDB3 signal. For strings of four spaces however, special
rules apply (see 4. below).
3. Marks in the binary signal are coded alternately as B,
and B_in the HDB3 signal (alternate mark inversion). Viola-
tions of the rule of alternate mark inversion are introduced
when coding strings of four spaces (see 4. below).
4. Strings of four spaces in the binary signal are coded
according to the following rules:
a The first space of a string is coded as a space if the
preceding mark of the HDB3 signal has a polarity oppos-
ite to the polarity of the preceding violation and is not a
violation by itself; it is coded as a mark, i.e. not a violation
(i.e.B,,B_), if the preceding mark of the HDB3 signal has
the same polarity as that of the preceding violation or is
by itself a violation.
This rule ensures that successive violations are of altern-
ative polarity so that no;DC component is introduced.

MJ1471

¢ The last space of a string of four is always coded as a
mark, the polarity of which is such that it violates the rule
of alternate mark inversion. Such violations are denoted
V, or V_according to their polarity.

© International Telecommunications Union

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating life may be shortened or specified para-
meters may be degraded.

Electrical Ratings
+Vce v
Inputs Vcec + 0.5V Gnd — 0.3V
Outputs Vee, Gnd —0.3V

Thermal Ratings
Max Junction Temperature 175°C

b The second and third spaces of a string are always Thermal Resistance: Chip to Case Chip to Amb.
coded as spaces. 40°C/Watt 120°C/Watt
vee —T_ vce
annr ——3 8000 ::: o £} 70 Joma] toor
0GH 3 15
LoGIC 1 l»— 3“‘ L0GIC 0 12 "
vss ‘ $ vss
Fig.9 Fig. 10
vee vee
s 27k
:; o TO 10Ma/10pF Loaic o'y = o O 10M.A/10pF
o SCOPE PROBE .2 '——‘T—’SCOPE PROBE
waeo—2 | =, L
2-7k
vss Vss

Fig. 11

Fig. 12
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Vce I VIH (MIN) == = = = —
rr 6 27%
Logic o —2 5 TO 10Ma/10pF NPUT  VIL (MAX)
o 5 SCOPE PROBE
DATA 13,91, =5 VOH (MIN) 24v
ouTPUT | (— 1sv
Vor (MAX) 05V
11
vss od
Fig. 13 Fig. 14 Test timing definitions
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wPLESSEY

Semiconductors ADVANCE INFORMATION

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

PCM ‘A’-LAW CODEC

MJ 1480 picitaL controLLEr SL1480 ANALOGUE PROCESSOR
8-BIT COMPANDED ‘A’-LAW A-D AND D-A CONVERTER

The bipolar SL1480 and NMOS MJ1480 integrated
circuits together form a Codec system for the analogue to

digital and digital to analogue conversion of telephony M“T"fs CHOLK CHCARRY  DATA P
speech signals to PCM, as shown in Fig.2. The system is o .j_‘“’f_‘l"";l‘ NC OATEN NG NC r!-lm.%m.l‘ Lo
suitable for use in asynchronous transmission equipment " om % 8 8 7 6 5 4 3 2z Te
and synchronous subscriberline cards. The conversion iaw

is non-linear and conforms to the A law as defined by the MJ1480 (
CCITT Orange Book, Vol lll—2, G711. The SL1480

performs the analogue signal processing functions, and

the MJ1480 provides the successive approximation

15 |6 17 18 I9 20 21 22 23
register and PCM interface circuits. The system is r
designed to operate at a 2.048 MHz clock rate and requires \
a channel clock input to initiate an encode-decode cycle. m""”” ““‘““ \ DG24

Digital inputs and outputs are in serial NRZ form with SISTOK | ENGIOEC s 55 “ oo
alternate bits inverted, synchronous with the clock. An
encode is performed in 11 clock periods and a decode is ,_L rL L
instantaneous. The system can serve 16 analogue 7 7 3 2

channels at a sampling rate of 8kHz when provided with a
2.048MHz clock and the appropriate channei clocks. An

internal two-channel multiplexer is provided to facilitate the SL1480
use of external multiplexers on both the input and output
analogue channels. BTN N N A )
The analogue inputs are differential to provide good ™ me woP8 T’ WIPA T wiPB T‘ WA V.V,
rejection against clocks and other common mode signals. . ANOPA ANOPE  ANIPA  ANPB
The analogue outputs are high speed operational DG24
amplifiers which are driven by the D-A converter during ;
decode; when the Codec is in encode mode or an output is Fig.1 Pin connections SL1480 and MJ1480 (top view)

not selected it is set to zero volts. The relationship of digital
information on the PCM highways and analogue samples FEATURES
on the two channels is shown in the timing diagrams,
Figs.3aand 3b.

The encode cycle consists of two guard bits, seven B Two Chip System May Be Shared UP To 16 Channels
encode bits and two further guard bits. When a 2.048 MHz Il Includes Internal Two Channel Multiplexer
clock is used the encode sample period is 4us. The Bl Low Power Consumption— Equivalent to 76 mW
aperture error is sufficiently small with this length of per Channel in Multiplexed Mode (8 Channels)
sample that an input sample and hold is unnecessary and B Meets Al Relevant CCITT Specifications
provides no performance advantage.

Il May be Simply Designed Into a 32 Channel Security
ABSOLUTE MAXIMUM RATINGS Zone Channel Bank
Electrical B gast A-D Conversion Time, 6us (With 2.048 MHz
lock)

SL1480

Viyto Gnd +5.5V B Requires No External Components For Two Channel

Vge to Gnd -55V Application

Digital inputs (pins 1-10,12) +5.5Vt0-0.5V . .

Analogue inputs (pins 18-21) Vg to Vee W Highly Stabk? On-Chip Voltage lzeference

Differential input voltage +3.0V V18—V19 B Supply Requirements 5V, 5%

v20—v21 B Al Digital Inputs and Outputs TTL Compatible

MJ1480

Vpp to Gnd +7V

Logical inputs -0.3Vto+7.0V APPLICATIONS
Thermal B  30/32 Channel PCM Systems
SL1480 and MJ1480 Data Acquisition

Chip-to-case thermal resistance ~ 15°C/Watt u a

Chip-to-case ambient thermal B Telemetry

resistance g?(":Cle;t(t)oc B Digital Signal Processing

Operating ambient temperature to+ .

Storage temperature -55°C to +175°C " Sp‘eech Symh‘?f"'s

Maximum junction temperature  +150°C I Voice Recognition
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CH
CARRY
pateN| | |muxres
ENC/DEC | chelk
ABSELECT |  Timing generator i DEC CHCLK
MUX — 2.048Mbit
PORT A Bipolar SL1480 NMOS MJ1480 +
- | 2.048mbit
D Level shift .
Encode = 120is]  and bits | Successive Input Output
by [Encode
K a A comp approx. data data fond s PCM data
- 2Switch 7 ¢ ":’3’""‘“ reg. register register or
Tristate O/P
PORT B I :
- Clocked £
— N i Alternate i
bit
~ inverter
/ A
PORT A
—j\ PCM data I/P
LI Encode
ana oK
1 al ‘switch
—
PORT B —
+
Reference
Voltage current
Re.
Servo amp. +
2,048Mbit

Fig.2 Codec block diagram and partitioning
FUNCTIONAL PIN DESCRIPTION

SL1480
Pin No. Symbol Description
1 B8 Data, bit 8 (LSB)
2 B7 Data, bit 7
3 B6 Data, bit 6
4 BS .Data, bit 5 D-A Converter inputs —
5 B4 Data, bit 4 8 bits, ‘A’-law companded.
6 B3 Data, bit 3
7 B2 Data, bit 2
8 SB Data, sign bit (MSB)
9 AB SELECT Input and output multiplexer control. Normally connected to MJ1480 pin 16.
A ‘High’ selects port B, ‘Low’ selects Port A.

10 ENC/DEC Select input or output amplifiers. ‘Low’ causes input to be selected. ‘High’
causes output to be selected.

" COMPO/P Output of the successive approximation comparator, connects to pin 14,
MJ1480. The comparator is a clocked master-slave circuit and compares the-
analogue input signal with the output of the D-A converter. The comparator
samples the comparison on the positive clock transition and the result appears on pin 11
after the negative clock transistion. The comparator output is high if the analogue
input is greater than the decoded digital input.

12 SYSTCLK System clock. 2.048 MHz for 30/32 channel PCM channel bank.

13 ovD Digital earth

14 OVOPA Analogue earth Port A

15 ANOPA Analogue output

16 ovoPB Analogue earth Port B

17 ANOPB Analogue output

18 OVIPA Analogue earth Port A

19 ANIPA Analogue input

20 OoVIPB Analogue earth Port B

21 ANIPB Analogue input

22 OVA Analogue earth

23 Vee +5V +5% supply

24 Vee -5V 5% supply
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MJ1480
Pin No. Symbol Description

1 Voo +5V +5% supply

2 DATAIIP Data input from PCM receive highway. Clocked by positive edge of clock.

3 DECCH CLK Decode only channel clock input. Positive going edge on this pin causes a
decode output. This input must be low if the channel clock (pin 9) is used.

4 CH CARRY Channel carry will go high 8 system clock periods after the positive edge of a
channel clock. This allows cascading of Codecs with no need for multiple
channel clocks.

5 NIC

6 N/IC

7 DATEN A ‘0’ on this input will allow data out onto the PCM transmit highway. A ‘1" will
cause the output to be off.

8 NIC

9 CHCLK Channel clock input pin. A positive edge on pin 9 will start an encode cycle
which lasts 11 system clocks. This is followed by a decode until the next
channel clock. If the Decode channel clock (pin 3) is used pin 9 must be high.

10 DATA O/P Data output onto PCM transmit highway. The output is an open drain allowing wired-
OR connection to other devices.

11 MUXRES A‘1’ resets AB SELECT output to ‘High’ (see Note 1 and timing diagram, Fig.3a),
clocked on negative edge of system clock.

12 ovD Digital earth.

13 SYSTCLK System clock, 2.048 MHz for 30/32 channel PCM channel bank

14 COMP /P Comparator input; connect to pin 11, SL1480.

15 ENC/DEC Encode/decode select output; connect to pin 10, SL1480.

16 AB SELECT Port A/Port B select output; connect to pin 9, SL1480.

17 SB Data, sign bit (MSB)

18 B2 Data, bit 2

19 B3 Data, bit 3

20 B4 Data, bit 4 Data output of successive approximation

21 BS Data, bit 5 register (to SL1480)

22 B6 Data, bit 6

23 B7 Data, bit 7

24 B8 Data, bit 8 (LSB)

NOTES

1. MUXRES will reset AB SELECT output to a ‘High’ when either a channel clock or a decode only channel clock is received, see timing
diagram (Fig.3a).

ELECTRICAL CHARACTERISTICS

Test conditions (unl otherwise stated)
Ambient temperature T,,,, = 0°C to +70°C
Vee=+5V £ 5%, Vge=-5V + 5% (SL1480)
Vpp=+5V + 5% (MJ1480)

SL1480
Characteristi Symbol Value Units Conditions
ara stic 7 Min. | Typ. Max.
Static
Positive supply current lee 25 50 mA | Pins 1-10, 12, 19-21 =0V
Negative supply current lec 25 50 mA - -
Logic ‘1’ input voltage pins 1-10, 12 Vin 20 Ve +0.5 "
Logic ‘1’ input current pins 1-10, 12 Iy 0.2 mA | Vig=V,
Logic ‘0’ input voltage pins 1-10, 12 Vi (1] 0.8 \'
Logic ‘0’ input current pins 1-10, 12 e -0.36 mA | V, =04V
Logic ‘1’ output voltage pin 11 Vou 2.7 v lon = 50uA
Logic ‘0’ output voltage pin 11 Voo 05 v loo=-1.0mA
Analogue Inputs
Input impedance Rix 24 7.0 kQ | Input code X0000000 *
Input bias current Ig 0.15 mA | Encode mode, port Aor
‘ port B selected.
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ELECTRICAL CHARACTERISTICS, SL1480 (CONTINUED)

Value
Characteristic Symbol wmin. | Typ. rrom Units Conditions

Encode offset voltage Vin -32 +32 mV

Input offset current ratio 0.9 1.1

Temperature coefficient of AV, AV vrrC

T
Temperature coeff. of input bias current Ig uArC
T

‘Crash level’ 0.75 0.85 \ Comparator O/P=1,

codein=11111111
-0.75 -0.85 \" Comparator O/P =0,
codein=01111111

Min. step size Vitene 0.4 mV

0dmO level 0.40 Vrms

Analogue Outputs (pins 14-17)

Offset voltage (encode selected) Voite -50 +50 mV "

Offset voltage (decode selected) Votta -50 +50 mV Code in = X0000000

Minimum step size Vstep D 0.5 mV .

Output voltage (max. code in) omax | £0.94 +1.03 \ Codein=X1111111

Output noise Von -88 dBm | Code in = 10000000
Decode selected
Bandwidth = 1MHz

Temp. Coeff. decode gain Voma | -200 +200 | ppmPC

T

Output rise time tr ns Code in changed from

Max. overshoot Vov \" 01111111 — 11111111

Output current mA

Crosstalk

Encode to Decode Veeo -75 dB Code in 1000000 analogue
in 0.5Vrms at 850Hz. Port A
or Bin to Port A or B out

Encode interchannel crosstalk Veee -73 dB Port A=0.50Vrms 850Hz.
Port B=0.05Vrms 2.4KHz
Crosstalk measured A—~B
(or vice versa)

Decode interchannel crosstalk Veoo -80 dB Port A =850Hz, 0dBm0
measure Port B, or vice
versa.

Decode/Encode crosstalk Veoe -73 dB Port A or Boutput =
850Hz 0dBmO
Port A or B input 850Hz,
0.05Vrms

MJ1480 *X specifies a ‘don’t care’ condition

Static

Supply current loo 80 mA

High state output voltage, pin 4, 15-24 Vous 2.7 \ lo =50uA

Low state output voltage, pin 4, 15-24 Vous 0.5 \ lo=-1mA

Low state output voltage, pin 10 Vora 0.5 v lo=-2mA

Offstate leakage current, pin 10 loo 5 HA Vour=2.7V

High state input voltage, all inputs ViH 2.4 \

Low state input voltage, all inputs Vi 0.8 \

High state input current [ 20 uA V=27V

Low state input current Iy 20 uA V,=0.4V

Dynamic

Propagation delay, clock to B1-B7, SB tPsar 150 ns

Propagation delay, clock to ENC/DEC tPep 150 ns

Propagation delay, clock to AB SELECT tPas 150 ns

Delay, system clock to Data I/P tor -1 ns

Propagation delay, channel clock to Bit 1

Data O/P . tPcco 20 130 ns

Propagation delay, system clock to Bit 2-8,

Data O/P tPco 20 270

Propagation delay, system clock to channel

carry tpcce 20 120 ns

Set up time, system clock to MUX RES tstso 50 ns

Hold time, MUX RES thrso 100 ns

Set up time, CH CLK to system clock tscc 200 ns

Delay time, system clock to CH CLK tocc 100 ns
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SL1480 and MJ1480 Combined Performance (see Fig.2)

MJ1480/SL 1480

Value
Characteristic Symbol Nin- Typ. Max. Units Conditions

Quantising distortion Qpn

Analogue-Digital -15.3 dB Vin=-55dBm0
-30.3 dB V\n=-40dBmO
-34.4 dB V\y =-34dBm0 ; See Note 1and Fig.4
-35.6 dB V\y=-27dBm0
-35.6 dB Vv =-6dBm0

Digital-Analogue -16.3 dB Vour = -55dBm0
-30.3 dB Vour =-40dBm0
-34.4 dB Vour =-34dBmO0 } See Note 2 and Fig.7
-35.6 dB Vour =-27dBm0
-35.6 dB Vour =-6dBm0

Linearity

A-D noise signal Gnap 0.25 V\n =-55dBmO0, see Fig.5 and note 1

0.50 Viy =-60dBmO, see Fig.5
A-D, 820Hz sine signal Gsap 0.25 Vi = +3dBmo0, see Fig.6
D-A noise signal Gnpa 0.25 Vin =-55dBmo0, see Fig.8 and note 2
0.50 V\y=-60dBm0, see Fig8 **
D-A sine signal Gspa 0.25 V) =+3dBmO0, see Fig.9
NOTES

1. V)yis band-limited Pseudo-Random Noise in accordance with CCITT recommendation 0.131
2. Input signal is a digital equivalent of V, (Note 1)

DATUM  DATUM DATUM DATUM  DATUM DATUM
A ) [) " G
\ " I \ v
) ) ) ' I
' v 1 TIME SLOT 1 " 11 TIME SLOT 2 TIME SLOT 3 TIME SLOT 4
| ' | | i

2-0a8MHz
oo oL [FLIZLISL L sLIsL I Jo

1 DECODE PORT A SAMPLE 1
PORT A

DECODE PORT B SAMPLE 1

|
PCM DATA INPUT SERENRINNNN SREEEERENENN
NRZ_ ALTERNATE e ——————— PORT A
BITS INVERTED |1 BT M, T A Sawee 1 onT B oAMrLE 1 ( SAMPLE 2
VORRES T
[ 1 [ 1 =
CHANNEL CLOCK | ‘ | |
ENC/DEC l .
1
AlB seLecT > ] 1 l___.._.__[
| oven omam oureur orr open oRAIN ouTPUT OFF
PCM DATA QUTPUT BSEISISISINISNST
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Fig.8 Variation of gain with input level (decoder) (CCITT G712,
Method 1a)

APPLICATION NOTES

Input Amplifier

The input amplifier is a differential amplifier with both
inputs available. Each part has a separate amplifier and
input multiplexing is performed by routeing the tail current
to the selected input amplifier. The circuit is shown in
Fig.10.

DJ/A CONVERTER ' DjA CONVERTER
NEGATIVE LADDER 500 ! 500 poSITIVE LADDER
'
_____________ 3 [
ANALOGUE Sk ANALOGUE
INPUT L — ZERO VOLTS
(+VE 1fp) (~ve 1/P)
200| 200
N -
A8 SELECT

ENC/DEC

-VEE

Fig.10 Input amplifier of SL1480

It is important to note that the input to the Codec is
extremely broadband (Typ. 100MHz) and consequently
care has to be taken to limit the noise bandwidth of the
signal path leading up to the input. In addition, the
impedance seen by each base of the input differential pair
should be matched to reduce common mode signals (i.e.
clocks etc.). Suitable configurations are shown in Figs.11a
and 11b. The configuration shown in Fig.11a is only
suitable for systems where each Codec input serves a
single analogue channel. For applications where the signal
input is derived from a multiplexer, the configuration
shown in Fig.11b is more suitable as the bandwidth can be
tailored for the required application.

Voltage Reference

Input and output channel gains are referenced to an
internal band gap reference volitage and can be expected to
be extremely stable with time and temperature. A typical
regulation characteristic is shown in Fig.12.

Output Amplifier

Each output port is the output of a high performance
operational amplifier selected during decode periods and

MJ1480/SL1480
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3 (dBmoO)
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°
.

|

Fig.9 Variation of gain with input level (decoder) (CCITT G712,
Method 1b)
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Fig.11b Input configuration for multiplexed applications

driven by the D-A converter. During encode or when the
particular port is not selected the output is set to zero volts.
A separate output signal earth is available for each
amplifier to reduce crosstalk between channels.

Digital to Analogue Conversion

The Codec uses a successive approximation technique
for encoding. The same D-A converter is used for encoding
and decoding. The D-A converter is a composite structure.
The ‘A’ law segments are selected by an R/2R resistor
ladder and interpolation within each segment is performed
by a group of binary weighted current sources (see Fig.13).
The resistor current product formed by the converter is
referenced directly to the device voltage reference
ensuring excellent gain stability.
Digital Interface

The PCM interfaces to the codes are at the clock rate
(2.048MHz) and are in NRZ form with alternate bits
inverted. The Codec is designed to interface with a
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standard 2.048M bit PCM frame and the 8 bit words
associated with a particular time slot are loaded and
unloaded on receipt of a channel clock. If the Codec is
being used in the ‘decode only’ mode then the time slot
immediately preceding the decode channel clock is loaded.
The relationship between analogue samples and digital
PCM samples is shown in Fig.3a. Encoded analogue
samples are output to the PCM highway by the next
channel clock and decoded analogue samples are output
to the appropriate analogue port immediately following the
encode cycle. The selection of ports is controlled by the
MJ1480 and alternate channel clocks select port A or port
B. Synchronisation of the internal multiplexer to the PCM
frame is accomplished by the MUXRES input.

The PCM output is an open drain device and up to four
Codecs can be connected to a PCM highway and still allow
a load equivalent to two low power Schottky loads to be
driven. The output of a Codec is only active when data is
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8
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8

REFERENCE VOLTAGE (V)

REFERENCE VOLTAGE (V)

45 50 50 -55 +25 +145
SUPPLY (V) TEMPERATURE (°C)

Fig.12 Regulation characteristics of the SL1480 voltage
reference
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Vvour!
Positive ladder

Vout
Negative ladder

Switch closed VouT
&

o|lnimiojlole|>

9
| Decode/encode

60—y

D/A Converter

—Vee

Fig.13 D-A converter for the SL1480

being output; at all other times the output is open circuit.
There is a data enable (DATEN) input to the Codec which
allows a particular Codec to be disabled on a static or
dynamic basis thus allowing concentration on a line-by-line
basis to be performed in Subscriber Line Interface Circuit
(SLIC)

An Eight Line Subscriber Interface
The circuit shown in Fig.14 is an eight analogue line
system using the SL1480 + MJ1480 as an ‘A’ law Codec.

Filtering

Three technologies are recognised for antialias filtering
the analogue input signal. This circuit uses active filters
although LC or switched capacitor filters could be used
(with appropriate gain adjustments). A significant problem
with active filters is their relatively high broadband noise
level. Consequently, to improve dynamic range the signal
level at the filter output has been set at approximately
+15dBmO (relative to the Codec input). Noise in the output
filter is not such a severe problem as broadband noise is
not a significant performance hazard.

The particular filters used are a combination of thin film
substrates and gain blocks provided by Plessey TAB1042
quad programmable operational amplifiers.

A similar system using 2912 type switched capacitor
PCM filter has been developed. Full information is available
from Plessey Semiconductors.

54

Multiplexing

Industry standard 1 to 8 multiplexers are used in this
application. The internal multiplexer of the Codec is not
used as to do so would necessitate a more complex
multiplexing scheme with four 1 to 4 multiplexers being
required. The selected multiplexers have adequate
switching speed to cope with the system. A further
advantage of this configuration is that it could be expanded
to 16 channels by duplicating the analogue path and using
the other Codec port. The address waveforms required by
the multiplexers are shown in Fig.15.

Offset and Gain Adjust

The variable ON resistance of the multiplexer, coupled
with the 5k input impedance of the Codec mean that a
buffer is required to prevent gain variations outside the
required specification. This buffer also allows input offset
adjustment by means of a preset resistor (or an autozero
circuit if preferred). The buffer is preceded by an
attentuator to reduce the relatively high signal level in the
filter to that suitable for the Codec.

The bandwidth of this section should be limited to the
minimum possible consistent with response times
required by the muitiplexed input. Bandwidth is controlled
by R11, C9 and in practice full advantage cannot be taken
of this bandwidth as linearity at low levels deteriorates
slightly for larger values of C8 and C9. A compromise
between linearity and signal-to-noise ratio can be reached
as the performance curves of Figs.16a and 16b show:
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Fig.14 An 8-channel synchronous multiplexed Codec
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PARTS LIST FOR FIG. 14

INTEGRATED CIRCUITS
REF. NO. FUNCTION PART NO. MANUFACTURER
IC1* |IC2* IC3* IC8* Op. Amp. TAB 1042 Plessey
1C9* IC10* IC11* Op. Amp. TAB 1042 Plessey
IC51C7 Mux MUXO08, IH6108 PMI Intersil
IC6 Op. Amp. NES534 Mullard
1C12 CMOS dual D-type FF 4013 Any
IC13 CMOS 4 bit counter 40163 Any
1IC14 CMOS Quad Nor gate 4001 Any
IC4 Transmit filter S42026-A16-A3 Siemens
IC15 Receive filter S42026-A15-A1 Siemens
RESISTORS CAPACITORS

R1* 6209 R10 2.0k Cc1* 0.01uF £20%

R2* 30kQ R11  110kQ c2* 0.1uF £ 3%

R3* 30kQ R12  110kQ Cc3* 0.1uF £ 3%

R4*  54kQ R13  2.0kQ C4* 0.68uF = 10%

R5* 54kQ R14 1.8k C5 10pF+20%

R6* 2.4kQ R15* 41Q Ccé 1uF £10%

R7* 2.2kQ R16* 17kQ c7 22pF+20%

R8* 9.1kQ R17* 33kQ c8 1nF+10%

R9  2.2kQ VR1 5000 Cc9 1nF+10%

* These components are required for each analogue channel.
TAB1042s used for IC1, 2, 3 should be biased with 7.5uA.
TAB1042s used for IC8,9, 10, 11 should be biased with 75uA.

cHe. cH cHz cHa CHa cHs cHe cnr cha
CHANNEL

clock
|

MuxRES 1 125uSEC (1 FRAME)
‘fma

e PB=g . . I
TSN IS B O
1" 1 I

oA i W | U e U e A A S

Fig.15a Multiplexer waveforms for an 8-channel multiplexed board

MUX ADDRESS
LINES.

cue 1] cuz cua Cue cus cHe cnr cne cHe cHo cnn curz cmi3s  cHu cuis cute cny
MUxXReS n rl

woe LT T L T N LN N N N N N NN nnn.
wesweer X7 L LML 1L L1

i) o~ | |-
S n_ n n n n n n n__

MUX ADDRESS FOR
PORT B
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Fig.15b Multiplexer waveforms for a 16-channel multiplexed' board
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Bandwidth Calculation

From Fig.15, the mukltiplexer address waveforms, we
can see that the total period available to switch channels
through the input muitipiexer to the Codec input is 2.5 time
slots (20 clock periods or 9.76us). There is a delay to turn
on the multiplexer, consisting of an address generation
time, t,44, and a multiplexer turn on time, t,nmux, Which must
be subtracted from the 2.5 time slots before the bandwidth
of input buffer can be calculated.

tasa = toa (clock to AB sel)
+ 2xt,, (clock to Q for IC 12)
= (150 + 2 x 250) ns
tonmux = 2.1us (PMI MUX08B)

The first bit to be set during the A/D conversion process
is the sign bit and the worst case deviation for this decision
is from full scale to zero. For accurate sign bit
determination the input must be accurate to within $LSB. It
is assumed that the single time constant (R,,C, = y)
controls the response time.

Full scale foran ‘A’ law codec = 2048 LSB steps.
now V=V, (1-e-t)

V = output voltage

V\n = input voltage

y=time constant (i.e. R,, x C,)

t=response time

V=(2048 - }) units

Vn = 2048 units

t=(9.76 - 0.65 - 2.1) us (see above)

equation (1) gives y =843 ns

and using R,, = 110Q gives a value for C, of 7.67 nF.
However, the use of C, with a capacitance of this
magnitude causes linearity problems and a satisfactory
compromising value for C,yis 1nf.

Output Multiplexing

The output analogue signal path is considerably simpler
than the input signal path and consists of the multiplexer
and the output filter. Addressing for the output multiplexer
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is identical with that of the input multiplexer. However, it is
important that the filter only samples the Codec PAM
output when it is at its decoded analogue level. To achieve
this an additional enable pulse is derived by IC13 and 14.
The precise length of this pulse is not important but
channel clock jitter will cause additional noise on the
recovered analogue signal.

The performance of the output channel is shown in
Figs.17aand 17b.

Extension to 16 channels

This system could be extended to 16 channels merely
by using both ports of the CODEC and duplicating the
analogue signal paths. Multiplex addressing would be
slightly more complex and the required waveforms are also
shown in Fig.16.

An Asynchr 30ch
Transmission Equipment
PCM transmission equipment differs from SLIC
applications in that the digital send and receive highways
are asynchronous. A block diagram of a suitable system is
shown in Fig.18. The encode part of the system consists of
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| PCM terminal for

two Codecs configured to serve 16 channels each, as in the
SLIC example. In fact only 15 analogue channels are
required as time slots zero and 16 are used for signalling.

Since the incoming and outgoing PCM streams are
asynchronous a separate Codec is required for digital to
analogue conversion. In this case the channel clock input
(CHCLK) to the Codec is held high and the decode channel
clock (DECCHCLK) is driven. This allows the Codec to
decode the full 32 time slots (although only 30 would be
used).

Synchronisation and data access to time slot zero and
sixteen data bits can be provided by the MJ1444, MJ1445
and MJ1446 and conversion of the resulting 2.048M bit
data stream to HDB3 or AMI temary codes can be
accomplished by the MJ1440 or MJ1471.

Conclusion

The Codec (SL1480 + MJ1480) is a flexible system
which can be incorporated into both PCM transmission
equipment and digital exchange subscriber interface
circuits. In both applications it can provide considerable
economies in both device count and cost while satisfying
all the relevant CCITT performance specifications.
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Semiconductors

MJ2812,MJ2813

MJ2812, MJ2812M 32 worbs x 8 BIT FIFO MEMORY
MJ2813,MJ2813M 32 worps x 9 BIT FIFO MEMORY

The MJ2812 and MJ2813 are 32-word by 8-bit and 9-bit
first-in first-out memories, respectively. Both devices have
completely independent read and write controls and have
three state outputs controlled by an output enable pin (OE).
Data on the data inputs (Do, — D;) is written into the
memory by a pulse on load (PL). The data word automatically
ripples through the memory until it reaches the output or
another data word.

Data is read from the memory by applying a shift out
pulse on PD. This dumps the word on the outputs (Qg — Q;)
and the next word in the buffer moves to the output. An
output ready signal (OR) indicates that data is available at
the output and also provides a memory empty signal. An
input ready signal (IR) indicates that the device is ready to
accept data and also provides a memory full signal.

Both the MJ2812 and MJ2813 have master reset inputs
which initialise the FIFO control logic and clear all data
from the device (reset to all lows). A FLAG signal goes high
when the memory is approximately half full.

The MJ2812 can perform input and output data transfer
on a bit-serial basis as well as on 8-bit parallel words. The
input buffer is an 8-bit shift register which can be loaded in
parallel by the PL command or can be loaded serially
through the D, input by using the SL clock. When 8 bits
have been shifted into the input buffer serially, the 8-bit
word automatically moves in parallel through the memory.
The output includes a built in parallel-to-serial converter, so
that data can be shifted out of the Q7 output by using the
SD clock. After 8 clock pulses a new 8-bit word appears at
the outputs.

The timing and function of the four control signals PL, IR,
PD and OR are designed so that two FIFOs can be placed
end-to-end, with OR of the first driving PL of the second
and IR of the second driving PD of the first. With this simple
interconnection, strings of FIFOs can control each other
reliably to make a FIFO array any number of words deep.

FEATURES

B Serial or Parallel Inputs and Outputs
(MJ2812 only)

32 Words x 8 Bits (MJ2812) and 32 Words
x 9 Bits (MJ2813)

Easily Stacked — Sideways or Lengthways
Independent Reading and Writing

Half-Full FLAG

Data Rates up to 2.0 Mhz

TTL — Compatible Tri-state Outputs

Input and Output Ready Signals

Master Reset

Single +5V Supply

APPLICATIONS

B Smoothing Data Rates from Keyboards

O Qs Qs OE Q3 Q2 Qi QO SD PD MR OR NC DO

Q7 GND SL PLFLAG D7 Dg Ds Dg vcc iR D3 D2 Dy

DC28 DG28
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ig. 1 MJ2812 (32 x 8) pin connections
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Fig. 2 MJ2813 (32 x 9) pin connections
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Fig. 3 MJ2812 simplitied block diagram

Buffer Between Differently-Clocked
Systems (Short Fast Bursts into Steady Data
Stream, and Vice Versa)
Temporary Storage in Error Removing
Systems which use Repeated Transmission
Buffer Store in Interrupt-Orientated
Systems
Computer-to-Line Printer Buffer
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MJ2812,MJ2813
OPERATING RANGE

Type number Ambient temperature vce Ground
MJ2812/MJ2813 0°C to +70°C 5.0V £5% ov
MJ2812M/MJ2813M —55°C to +125°C 5.0V 5% ov

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
As specified in Operating Range table (above)

Static Characteristics
| Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Output high voltage Von 24 \" lon = —0.3mA
Output low voltage VoL 04 \'% lop = 1.6mA
Input high voltage Viy 25 \"
Input low voltage Vi 08 \Y
Input leakage current Vi 10 uA Vin =0V
Input high current Viu 10 pA Vi = 5.25V
V¢ current lec 70 114 mA Ta = 0°Cto +70°C
70 120 mA To =—55°Cto +125°C
Switching Characteristics
" Vall
Characteristic Symbol Type alue Units Conditions
Min. Typ. Max.
Maximum parallel load or
dump frequency fo 2812/3 20 Mhz
2812M/3M 15 MHz
Delay, PL or SL high to IR inactive tins 2812/3 25 90 200 ns
2812M/3M 20 90 250 ns
Delay, PL or SL low to IR active tr- 2812/3 60 140 350 ns
2812M/3M 55 140 400 ns
Minimum PL or PD high time townip) All 80 ns
Minimum PL or PD low time towLp) All 100 ns
Minimum SL or SD high time towhis) All 80 ns
Minimum SL or SD low time towis) All 80 ns
Data hold time tho) All 130 200 ns
Data set-up time tyo) All 0 ns to PL
All 0 ns to SL
Delay, PD or SD high to OR low tor+ 2812/3 45 110 240 ns OE high
2812M/3M | 40 110 260 ns OE high
Delay, PD or SD low to OR high tor- 2812/3 64 180 400 ns DE high
2812M/3M 60 180 400 ns DE high
Ripple through time ter 2812/3 0.4 1.0 25 us FIFO empty
2812M/3M 0.4 1.0 3.0 us FIFO empty
Delay, OR low to data
out changing ton All 35 90 ns PD=low
Delay, data out to OR high toa All 0 70 ns PD=high
Minimum reset pulse width tvrw 2812/3 290 ns
2812M/3M 300 ns
Delay, OE low to output off too All 250 ns
Delay, OE high to output active teo All 250 ns
Delay from PL or SL low to
FLAG high or PD or SD low to
FLAG low tor All 1.0 us
Input capacitance [ All 7 pF

NOTES

1. IR is active high on MJ2813 and active low on MJ2812

2. Minimum and maximum delays generally occur at opposite temperature extremes. Devices at approximately the same temperature will have
compatible switching characteristics and will drive each other.
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Fig. 4 Logic block diagram

MJ2812 AND MJ2813 FIFO OPERATION

The MJ2812 and MJ2813 FIFO's consist internally of 32
data registers and one 32-bit control register, as shown in
the logic block diagram. A ‘1" in a bit of the control register
indicates that a data word is stored in the corresponding
data register. A ‘0’ in a bit of the control register indicates
that the corresponding data register does not contain valid
data. The control register directs the movement of data
through the data registers. Whenever the (n)th bit of the
control register contains a ‘1’ and the (n+1)th bit contains a
‘0", then a strobe is generated causing the (n+1)th data
register to read the contents of the (n)th data register, sim-
ultaneously setting the (n+1)th control register bit and
clearing the (n)th control register bit, so that the control
strobe moves with the data. In this fashion data in the data
register moves down the stack of data registers toward
the output as long as there are ‘empty’ locations ahead of it.
The fall through operation stops when the data reaches a
register n with a‘1’in the (n+1)th control register bit, or the
end of the register.

Data is initially loaded from the data inputs by applying a
low-to-high transition on the parallel load (PL) input. A'1'is
placed in the first control register bit simultaneously. The
first control register bit is returned buffered, to the input
ready (IR) output, and this pin goes inactive indicating that
data has been entered into the first data register and the
input is now ‘busy’, unable to accept more data. When PL
next goes low, the fall-through process begins (assuming
that at least the second location is empty). The data in the
first register is copied into the second, and the first control
register bit is cleared. This caused IR to go active, indicating
the inputs are available for another data word.

Note: The device will malfunction if a data load is
attempted when the inputs are not ready (as indicated by
the IR output signals).

The data falling through the register stacks up at the

output end. At the output the last control register bit is
buffered and brought out as Output Ready (OR). A high on
ORindicates there is a ‘1" in the last control register bit and
therefore there is valid data on the data outputs. A parallel
dump command is used to shift the data word out of the
FIFO. A low-to-high transition on PD clears the last register
bit, causing OR to go LOW, indicating that the data on the
outputs may no longer be valid. When PD goes low, the ‘0’
which is now present at the last control register bit allows
the data in the next to the last register to move into the last
register position and on to the outputs. The ‘0’ in the control
register than ‘bubbles’ back toward the input as the data
shifts toward the output.

I1fthe memory is emptied by reading out all the data, then
when the last word is being read out and PD goes high, OR
will go low as before, but when PD next goes low, there is
no data to move into the last location, so OR remains low
until more data arrives at the output. Similarly, when the
memory is full data written into the first location will not shift
into the second when PL goes low, and IR will remain
inactive instead of returning to an active state.

The pairs of input and output control signals are designed
so that the PD input of one FIFO can be driven by the IR
output of another, and the OR output of the first FIFO can
drive the PL input of the second, allowing simple expansion
of the FIFO to any depth. Wider buffers are formed by
allowing parallel rows of FIFO's to operate together.

ABSOLUTE MAXIMUM RATINGS

Storage temperature —65°C to +150°C
Temperature (ambient) under bias —55°C to +125°C
Voltage on any pin w.r.t. ground (OV) —-0.3V to +9V
DC input voltage —0.3Vto +6V
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MJ2812 INPUT TIMING

When data is M%PL is brought high (1) causing internal data strobe to be generated (2). When data
has been loaded, IR goes high (3) and data may be changed (4). 1R remains high until PL is brought
low (5); then IR goes low (6) indicating new data may be entered.

PD OR SD

\T/ )
‘gu; m‘

\‘.X_)

MJ2812 OUTPUT TIMING

When data out is steady (1), OR goes high (2). When PD goes high (3), OR goes low (4). When PD goes
low again (5), the output data changes (6) and OR returns high (7).

The input and output timing diagram above illustrate the sequence of control on the MJ2812. Note that
PL matches OR and IR matches PD in time, as though the signals were driving each other. The MJ2813
pattern is similar, but IR )s active high instead of active low.

Fig. 5 MJ2812 timing diagram

Because the input ready signal is active low on the
MJ2812 a peculiarity occurs when several devices are
placed end-to-end. When the second unit of two MJ2812’s
fills up, the data out of the first is not dumped immediately.
That is, no shift out command occurs, so that the data last
written into the second device remains on ihe ouipui of ihe
first until an empty location bubbles up from the output. The
net effect is that n MJ2812s connected end-to-end store
31n+1 words (instead of 32n). The MJ2813 stores 32n
words in this configuration, because IR is active high and
does dump the last word written into the second device:

Flag Output

A flag output is available on the MJ2812 and MJ2813 to
indicate when the FIFO is approximately half full. Assuming
the memory is empty, the flag output will go high within 1us
of the 14th word being loaded into the memory (14 high-
low transitions on PL or 112 transitions on SL). Assuming a
full memory the flag output will go low within 1ps of the 20th
PD or 160th SD high-low transition, ie. when 13 words
remain in the memory.
Serial input and Output (MJ2812 Only)

The MJ2812 also has the ability to read or write serial bit
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streams, rather than 8-bit words. The device then works like
a 256 by 1-bit FIFO. A serial data stream can be loaded into
the device by using the serial load input and applying data
to D, input.

The SL signal operates just like the PL input, causing IR
to go high and iow as the bits are entered. The data is simpiy
shifted across the 8-bit input register until 8 bits have been
entered; the 8 bits then fall through the register as though
they have been loaded in parallel. Following the 8th SL
pulse, IR will remain inactive if the FIFO is full.

A corresponding operation occurs on the output, with
clock pulses on SD causing successive bits of data to appear
on the Q; output. OR moves high and low with SD exactly
as it does with PD. When 8 bits have been shifted out, the
next word appears at the output. If a PD command is applied
after the 8 bits on the outputs have been partially shifted
out, the remainder of the word is dumped and the new 8-bit
word is brought to the output. OR will stay low if the FIFO is
empty.

When the serial input or output clock is used, the corres-
ponding parallel control line should be grounded and when
the PD or PL controls are used the corresponding serial
clocks should be grounded.
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Fig. 6 Timing diagram

OPERATING NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new
data word falls through to the output. However, OR will
remain| low, indicating data at the output is not valid.

2. When the output data changes as a result of a pulse on
PD, the OR signal always goes low before there is any
change in output data and always stays low until after the
new data has appeared on the outputs, so anytime OR is
high, there is good, stable data on the outputs.

3. If PD is held high while the memory is empty and a word
is written into the input, then that word will fall through the
memory to the output. OR will go high for one internal cycle
(at least tyz, ) and then will go back low again. The stored
word will remain on the outputs. If more words are written
into the FIFO, they will line up behind the first word and will
not appear on the outputs until PD has been brought low.

4. When the master reset is brought low, the control register
and the outputs are cleared and the control logic is initial-

ised. IR and OR go low. If PL is high when the master reset
goes'high|then' IR will remain in the high state until PL is
proughit iow. if PL is iow when the masier reset is ended,
then [R will be low until PL goes high.

5. The output enable pin OE inhibits dump commands while
itis low and forces the Q outputs to a high impedance state.

6. The serial load and dump lines should not be used for
interconnecting two FIFOs. Use the parallel interconnection
instead.

7. If less than eight bits have been shifted in using the serial
load command, a parallel load pulse will destroy the data in
the partially filled input register.

8.The IR and OR signals are provided to ensure that data is
written into, or read out of, the FIFO correctly. If the
specified\minimum pulse widths, for. PL, SL, PD;or|SDlare
not provided after an IR|or OR transition the memory
may corrupt and lock out any 'further data input. The
memory should be cleared to restore normal operation.
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MJ2841

Semiconductors

MJ2841

64-WORD x 4-BIT FIRST-IN FIRST-OUT SERIAL MEMORY

The MJ2841 is an asynchronous firstin first-out
memory stack, organized as 64 four-bit words. The device
accepts a four bit parallel word DsD; under control of the
shift in (SI) input. Data entered into the FIFO immediately
ripples through the device to the outputs QsQ, Up to 64
words may be entered before any words are read from the
memory. The stored words line up at the output end in the
order in which they were written.

A read command on the shift out input (SO) causes the
next to the last word of data to move to the output and all
data shifts one place down the stack. Input ready (IR) and
output ready (OR) signals act as memory full and memory
empty flags and also provide the necessary pulses for inter-
connecting FIFO’s to obtain deeper stacks.

Parallel expansion to wider words only requires that
rows if FIFO’s be placed side by side. Reading and writing
operations are completely independent, so the device can
be used as a buffer between two digital machines
operating asynchronously and at widely differing clock
rates.

ABSOLUTE MAXIMUM RATINGS

Storage temperature -55°C to +125°C
Ambient operating temperature -10°C to +85°C
Lead temperature (soldering, 10s max.) 330°C

Voltage on any pin with respect to ground -0.3Vto+7V
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Fig.1 Pin connections (top view)

B Single 5V Supply

W 1.75MHz Guaranteed Data Rate (Typically 4 MHz)
B Pin Compatible with AM2841/Fairchild 3341

I Asynchronous Buffer For Up To 64 Four Bit Words
B Easily Expandable To Larger Buffers

MJ2841 FIFO OPERATION

The MJ2841 FIFO consists internally of 64 four-bit data
registers and one 64-bit control register, as shown in the
logic block diagram. A ‘1’ in a bit of the control register
indicates that a four-bit data word is stored in the
corresponding data register. A ‘0’ in a bit of the control
register indicates that the corresponding data register does
not contain valid ‘data. The control register directs the
movement of data through the data registers . Whenever
the nth bit of control register contains a ‘1’ and the (n+ 1)th
bit contains a ‘0", then a strobe is generated causing the
(n+1)th data register to read the contents of the nt data
register, simultaneously setting the (n+1)th control
register bit, so that the control flag moves with the data. In
this fashion, data in the data register moves down the stack
of data registers toward the output as long as there are
‘empty’ locations ahead of it. The fall through operation
stops when the data reaches a register n with a ‘1’ in the
(n+1)th control register bit, or the end of the register.

Data is initially loaded from the four data inputs DsD, by
applying a low to high transition on the shift in (SI) input. A
‘1" is placed in the first control register bit simultaneously.
The first control register bit is retumed, buffered, to the
input ready (IR) output, and this pin goes low indicating
that data has been entered into the first data register and
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the input is now ‘busy’ unable to accept more data. When
S| next goes low the fall-through process begins,
(assuming that at least the second location is empty). The
data in the first register is copied into the second and the
first control register bit is cleared. This causes IR to go high
indicating the inputs are available for another data word.
The data falling through the register stacks up at the
output end. At the output the last control register bit is
buffered and brought out as Output ready (OR). A high-on
OR indicates there is a ‘1’ in the last control register bit and
therefore there is valid data on the four data outputs Q,Q,
An input signal, shift out (SO) is used to shift the data out
of the FIFO. A low to high transition on SO clears the last
register bit, causing OR to go low, indicating that the data
on the outputs may no longer be valid. When SO goes low,
the ‘0’ which is now present at the last register allows the
data in the next to last register position to move into the
last register position and on to the outputs. The ‘0’ in the
control register then ‘bubbles’ back towards the input as

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage (Vec) =+5V £5%,
Typical Values atVeo'= 5V and Ty, = +25°C
All voltages with respect to ground

Static Characteristics

Tamp = 0°C t0 +70°C

the data shifts towards the output.

If the memory is emptied by reading out all the data,
then when the last word is being read out and SO goes
high, OR will go low as before, but when SO next goes low,
there is no data to move into the last location so OR
remains low until more data arrives at the output. Similarly,
when the memory is full, data written into the first location
will not shift into the second when SI goes low, and IR will
remain low instead of returning to a high state.

The pairs of input and output control signals are
designed so that the SO input of one FIFO can be driven by
the IR output of .another, and .the OR ioutput 'of the first
FIFO can drive the SI input of the second, allowing simple
expanslon of the FIFO to any depth. Wlder buffers are
formed by allowing parallel rows of FIFO's to operate
together.

An over-riding master reset (MR) is used to reset all
control register bits and remove the data from the output
(i.e. reset the outputs to all low).

Value

Characteristic Symbol i Typ. Max. Units Conditions
O/P high voltage Vou 2.7 3.2 \ lon=-0.2mA
OIP low voltage VoL 0.2 0.5 \" lop=2mMA
|/P high level Vin 25 \
I/P low level Vi 0.8 v
|/P leakage current I -5 +10 uA Vin=0Vor5v
Supply current lee 50 81 mA

Switching Characteristics
Characteristic Symb Value Units Conditions
7 Min. Typ. Max.

Max. St or SO frequency fmax 1.75 44 MHz
Delay, S high to IR low tigt 50 120 ns
Delay, Si low to IR high tia- 80 200 ns
Min. time Sl and IR both high tovt <25 45 ns
Min. time Sl and IR both low tov- <25 45 ns
Data release time tosi 45 110 ns
Data set-up time top 45 110 ns
Delay, SO high to OR low tort 80 190 ns
Delay, SC low tc CRhigh tor- 120 290 ns
Ripple through time tor 25 7 us FIFO empty
Delay, OR low to data out ton 50 85 ns SO = low
Min. reset pulse width tmrw 20 50 ns
Delay, data out to OR high toa 0 35 ns SO = high
Input capacitance Cl 7 pF Any pin
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OPERATING NOTES

1. When the memory is empty the last word read will remain
on the outputs until the master reset is strobed or a new
data word falls through to the output. However OR will
remain low, indicating data at the output is not valid.

2. When the output data changes as a result of a pulse on
SO, the OR signal always goes low before there is any
change in output data and always stays low until after the
new data has appeared on the outputs, so anytime OR is
high, there is good, stable data on the outputs.

3. If SO is held high while the memory is empty and a word
is written into the input, then that word will fall through the
memory to the output. OR will go high for one internal
cycle (at least tog+) and then will go back to low again. The
stored word will remain on the outputs. If more words are
written into the FIFQ, they will line up behind the first word
and will not appear on the outputs until SO has been
brought low.

4. When the master reset is brought low, the control
register and the outputs are cleared. IR goes high and OR
goes low. If Sl is high when the master reset goes high then
the data on the inputs will be written into the memory and
IR will return to the low state until Sl is brought low. If Sl is
low when the master reset is ended, the IR will go high, but
the data on the inputs will not enter the memory until SI
goes high.
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@ s':nlu'Eo?qu! aovance nFormaTion CCIMIO)S

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

for details of current status.

1024 x 4 BIT STATIC RAM
The MV21SC14 is a high speed, low power 4096-bit Static
Random Access Memory, organisediasi1024 words by 4-bits <7
and fabricated with the ISO-CMOS process. It is a fully static i el vee
device requiring neither clocks nor refresh circuitry. Bus- as[]2 Ly
oriented systems are easily configured utilising its common wie [
1/0 with 3-state outputs. .
Whilst CS is high (Logic '1’) and all inputs are within 200mV il 5[]
of Vss or Vcc the device remains in a low power standby n{ls o
mode, with lcc typically 10uA and data retained with Vcc
down to 2V. afle w[] 10
nfl? 12[]1/03
FEATURES wle n[Jvos
B Replacement for 2114L 2148 pPD444 ves/auo [lo wpwe Dc1s
B Fast Access Time (200-300ns) DG18
B Fully Static Memory - no Clock or Strobe Fig.1 Pin connections (top view)
B Low Operating Power (100mW)
B Low Standby Power (30uW)
B Common I/0 with 3-State Outputs
PIN NAMES
B Fully TTL-Compatible
B 2V Standby Operation for Battery Backup Aoc-As | Address inputs
B Operating Voltage Range 3V to 7V WE | Write Enable
B Supplied in 18-pin Ceramic DIL (DG) and Ceramic CS | Chip Select
. 1/01-1/04 | Data Input/Output
Sidebrazed DIL (DC) packages Ve Positive supply
B Speed Selections: 300ns(-1) 250ns(-2) 200ns(-3) Vss/GND | Ground
Ac o’—————D——-—‘
a o2 Jl> -0 vee
mole——>——1 now M ROWS -—
. {\r SELECT 64 COLUMNS Voo
A 018 J‘\ﬁ
— = =
oy 04 N~
'\l/( OLUMN 110
13
vor e [ DATA COLUMN SELECT
vos o2 ‘\:
10« O n '\
|
S J 7 4
A A A A ’—
—
i
[ N
wE 10

Fig.2 Block diagram
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RECOMMENDED OPERATING CONDITIONS

Value
Characteristic Symbol Unit
Min. Typ. Max.
Supply voltage S 3 5 7 \
High level output current lon -10 mA
Low level output current lou 10 mA
Operating free-air
temperature Tamb . 0 70 °C
Note 1. Voltage values are with respect to Vss/GND.
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C  Vcc = +4.75V to +5.25V
Value
Characteristic Symbol Unit Test Conditions
Min. Typ. Max.
Operating supply voltage Vce 3.0 5.0 7.0 \"
range
Standby supply voltage range Vce 2.0 7.0 Vv _
Operating supply current lec 24 mA CS = Vi, VIN = ViH,
outputs O/C
Average operating supply leca 10 mA | Vin=GND or Vcc, f=2MHz,
current duty 50%
Standby supply current lccs 10 pA CS = Ve, Vin=GND orVce
High level input voltage Vi 20 v
Low level input voltage Vi 0.8 \
High level output voltage Von 24 \ lon = -400pA
Low level output voltage Vou 0.4 \ loL =2.0mA
Input leakage current Iu -10 10 uA Vin = GND to Vce
Output leakage current o -10 10 pA | CS = Vi, Vour = GND
to Vece

Input capacitance Cin 5 . pF Vin =0V, f = IMHz
Output capacitance Cour 10 pF Vout =0V, f = 1IMHz

Note 2. All Typical values at Tamb = 256°C, Vce = 5V.

SWITCHING CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = 0°C to +70°C, Vcc = +4.75V to +5.25V, Output Load = 1 TTL gate and 100pF

MV21SC14-1| MV21SC14-2| MV21SC14-3
Characteristic Symbol Unit
Min. | Max.| Min. | Max. | Min. | Max.
Read Cycle
Read cycle time (WE = Vi) tac 300 250 200 ns
Access time ta 300 250 200 ns
Chip Select to Output Valid tco 300 250 200 ns
Chip Select to Output Active tex 20 20 20 ns
Chip Select to Output Three-State tcor 80 70 60 ns
Output Hold from Address Change toHa 50 40 30 ns
Write Cycle
Write cycle time twe 300 250 200 ns
Address to Write Set-up time taw 0 0 0 ns
Write pulse width twp 230 210 180 ns
Write recovery time twr 0 0 0 ns
Data Set-up time tos 150 140 120 ns
Data Hold time JtoH 0 0 0 ns
Write Enable to Output Three-State twot 80 70 60 ns
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ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which life may be shortened or specified parameters may be

degraded.

Parameter Symbol Limit Unit
Supply voltage Vce 05t07.0 A
Input voltage Vi 03toVec+03] V
Output current per O/P lo 120 mA
Storage temperature Ts -65 to 150 °C
Operating temperature | Tamo -40 to +85 °C
Package power
dissipation P 450 mwW

- tac tac

Vi —_—
CHIP SELECT
Ve

tco Acor

Note: input levels 0.4V to 3.0V.
Input rise/fall times 10ns.

Fig.3 Switching time waveforms - Read cycle
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(Noe: input levels 0.4V 1o 3.0V.
(nput riee/tall times 10ns.

| Fig.4 Switching time waveforms - Write cycle
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@ PLESSEY aovance inFormation CCIMIO)S

Semiconductors

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

for details of current status.

2048 x 8 ROM
The MV23SC16 is a high speed, low power 16384-bit Static
Read-Only Memory, organised 2048 words by 8-bits and ~
fabricated with the ISO-CMOS process. wm[]re 26f] vee
A manufacturing mask stage, defined by the user, w2 L

programs the 16384-bit non-volatile memory array and
true/inverse polarity on each of the three chip select inputs Qs 2hn
CS1, CS2 and CS3. Bus-oriented systems are easily ms 2[]css
configured using the three-state outputs. In system ;e 20f]cs
development a standard EPROM (eg 2716) may be used and !
subsequently replaced by the MV23SC16 to minimise power m[ls w[]an
supply requirements and production costs. mnilr flcs:

a (s o

Do [Jo 16[]0s

01 [0 5[] 0s
FEATURES

Dz Qn 14[]Ds
. Pin-Compatible with 2316/2716 Vss/GND E 12 3[]ps DG24
B Fast Access Time (350ns)
B Fully Static - no Clock or Strobe Fig.1 Pin connections (fop view)
B Low Operating Power (100mW)
B Low Standby Power (100uW) PIN NAMES
B Three Programmable Chip Selects Ac-Atw | Address inputs
B Three-State Outputs Do-D7 | Data outputs
| Fully TTL-Compatible CS1-CSs | Programmable chip select inputs
B Operating Voltage Range 3V to 7V Vee | Positive supply voltage
B Supplied in 24-pin Ceramic DIL (DG) Package Vss/GND | Ground

Vcc  Vss/GND

24 12

Do D1 D2 D3 D4 Ds Ds D7
0O 00 00 O O O

CHIP SELECT
INPUT BUFFER
PROGRAM

CHIP SELECT
CHIP SELECT
DECODER

MEMORY CELL ARRAY
128 x 128

>
ADDRESS INPUT BUFFER

~
ROW DECODER

Fig.2 Block diagram
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RECOMMENDED OPERATING CONDITIONS

Value
Characteristic Symbol Unit
Min. Typ. Max.
Supply voltage Vee 3 5 7 Vv
High level output current loH -10 mA
Low level output current lou 10 mA
Operating free-air
temperature Tamb 0 70 °C
Note 1. Voltage values are with respect to Vss/GND.
ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = 0°C to +70°C  Vcc = +4.75V to +5.25V
Value
Characteristic Symbol Unit Test Conditions
Min. Typ. Max.
Operating supply voltage Vee 3.0 5.0 7.0 v
range
Operating supply current lec 24 mA | Vin=Vmor Vi,
outputs O/C
Average operating supply Icca 10 mA | Vin=GND orVcc, f=1MHz,
current duty 50%
Standby supply current lccs 20 uA Deselected, Vin = GND or
Vce
High level input voltage ViH 20 \
Low level input voltage Vi 0.8 "
High level output voltage Von 24 \" lon = -400pA
Low level output voltage Vo 0.4 v loL = 2.0mA
Input leakage current lu -10 10 A Vin = GND to Vcc
Output leakage current o -10 10 A Deselected, Vour = GND
to Vee
Input capacitance CiN 5 pF ViN =0V, f = 1MHz
Output capacitance Cour 10 pF Vour = 0V, f = 1IMHz

Note 2. All Typical values at Tamb = 25°C, Vcc = 5V.

SWITCHING CHARACTERISTICS
Test conditions (unless otherwise s

tated):
Tamb = 0°C to +70°C, Vcc = +4.75V to +6.25V, Output Load = 1 TTL Gate and 100pF

Value
Characteristic Symbol Unit
Min. Typ. Max.

Chip Select access time tcs 150 ns
Data Hold time from

Deselect tor 10 100 ns
Address access time ta 350 ns
Data Hold time from

address change toH 10 ns
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Note: input leveis 0.4V 1o 3.0V
Input rise/fall times 10ns.

Fig.3 Switching time waveforms

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which life may be shortened or specified parameters may be

degraded.

P Symbol Limit Unit
Supply voltage Vce -05t070 v
Input voltage Vi 03toVec+03| V
Output current per O/P| lo 120 mA
Storage temperature Ts -65 to 150 °C
Operating temperature | Tamb -40 to +85 °C
Package power
dissipation P 450 mw
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CUSTOM PROGRAMMING

Both the 16384-bit ROM content and the Active Logic Polarity for each of Chip Selects CS1, CS2 and CS3
must be specified during manufacture of the MV23SC16 ROM.

Customer Definition of ROM Content

Plessey Semiconductors prefers the following:

(a) Customer-programmed 2K x 8 EPROM/EEPROM 24 pin devices, supplied in duplicate. (eg 2516,
2716, 48016, 2816)

(b) 2316 ROM device
(c) As (a) but unambiguously labelled pairs of 1K x 8 devices. (eg 2708, 2758, 3008, 27C58)

The following is also acceptable:
Magnetic Tape - 9 track 800 or 1600 bpi with data in the Motorola/AMI ASCII Hexadecimal Record (S-
code) format. Maximum byte count per record of nineteen (hex 13), corresponding to a maximum of
sixteen (hex 10) data bytes per record, is preferred, but not essential.

Customer Definition of Chip Select Polarity

The customer should specify, by letter carrying authorising signature and management function, or on an
official purchase order, the following:

Pin Number 20 18 21

CHIP SELECT cs1 Ccs2 Cs3

Active HIGH or LOW with respect to Vss/GND

Plessey Semiconductors will add a unique suffix to the MV23SC16 designation when coding the packaged
device, eg MV23SC16-012
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@ PLESSEY aovance nFormation CINIOS

Semiconductors

Advance information js issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have pre productlon status. Delalls gwen may, therefore, change without notice aithough we would expect this performance data to
ative of ‘full p * status product in most cases. Please contact your local Plessey Semiconductors Sales Office

tor details of current status.

QUAD LOW VOLTAGE TO HIGH VOLTAGE TRANSLATOR WITH 3-STATE OUTPUTS

The MV41SC04 Quad Low Voitage to High Voltage
Translator with 3-state outputs is designed to interface low U
voltage circuits to high voltage circuits, such as 5 Volt CMOS, Vooo E L .. + ———16] Vooi
NMOS or TTL to 12 Volt CMOS. It provides 4 Data Inputs (lo-

13), an active HIGH Output Enable Input (OE), 4 Data 7N g 7] o
Outputs (Zo-Z3) and their complements (Zo-Z3). With the

Enable HIGH, the Outputs are either HIGH or LOW as -
determined by the Data inputs; with the Output enable LOW, 2 E f] 1A 2
all the Outputs are in the high impedance ‘OFF’ state.

The device uses a common negative supply (Vss) and o[ T 2] 23
separate positive supplies, inputs (Voor) and output (Vooo).

Voo must always be less than or equal to Vooo, eveh during h E 22l 13
power turn-on and turn-off. The input signals may be driven

from any potential between Vooo and Vss without regard to Al E—E— 1]z
current limiting. When driving from potentials greater than

Vooo or less than Vss, the current at each input must be o ___{L. i) 22
limited to 10mA. E [

When used in a bus organized system all MV41SC04 - 3,
devices on the same bus line should be connected to the V“IGND[: [ E] n
same Vooo and Vss supplies. DG16

The device is available in the 16-pin ceramic DIL (DG)
package. Fig.1 Pin connections (top view)
FEATURES
B Pin-for-Pin Compatible with Fairchild F4104/34104

> Vooo VERSUS Voo,
I No Latch-up Problems A
2
B 3State Fully Buffered Outputs g !
£ ||
M Bus-Orientated Translator/Drivers g of -
B Dual Power Supply Inputs z -
B High Speed Performance S 6
;’ ||
g 3
Pin Names Function Q
|
Il Data Inputs $ %% 3 s o
OE Active HIGH enable >
ZoZy 3-State data outputs Voo — POWER SUPPLY VOLTAGE —V
252, 3-State complementary data outputs
Vooo,Vool Positive supply voltages
Vss/GND System ground Fig.2 Typical supply voltage region of operation
RECOMMENDED OPERATING CONDITIONS
All voltages are with respect to Vss/GND.
Sumbaol Value
Characteristic y Nin. Typ. Mox. Unit
Supply voltage Vooo 3 12 Vv
Supply voltage Vooi 3 Vboo v
Low level output current loL 24 mA
High level output cumrent loH -24 mA
Operating temperature Tamb 0 70 °C
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DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Vopo = Voo as shown, Vss/GND = 0V
Tamb MIN = 0°C  Tamb MAX = +70°C

LMIT
SYMBOL PARAMETER Vooon=5V Vooon=10V UNIT TEMP TEST CONDITIONS
min | Tvp | max | min | TP | max Tamb
Vin Input HIGH 35 * 70 * v All Guaranteed Input
Voitage HIGH Vottage
Va Input LOW - 1.5 - 3.0 " All Guaranteed Input
Voitage LOW voitage
499 9.99 MIN, 25°C | low=0mA
Vou Output HIGH 4.95 9.95 \' MAX Note 1
Voitage 40 9.0 Al low=0mA
Note 2
0.01 0.01 MIN, 25°C | lo,=0mA
Voo Output LOW 0.05 0.05 v MAX Note 1
Voltage 0.5 1.0 All lo=0mA
Note 2
0.1 0.1 Lead Under TestatO Vv
Iy input Current uA 25°C or Vooo. All Other
Inputs Simultaneously
atoVorVpgo
-1.5 MIN, 25°C | Voyr=2.5V for
-1.0 mA MAX Vooo=5V
low Output HIGH Note 1
Current
-0.7 -14 MIN, 25°C | Vour=Vpoo—0.5V
-0.4 -0.8 MAX Note 2
1.0 26 MIN Vour=0.4 V for
lov Output LOW 0.8 20 mA 25°C Vooo=5V
Current 04 1.2 MAX Vour=0.5V for
Vooo=10V
Note 1
lozwn Output OFF 0.5 1.0 Y MiIN, 25°C | Output Returned
Note 3 Current HIGH 30 ‘60 MAX 0 Vooo, OEI=Vge
loz, Output OFF -05 -1.0 uA MIN, 25°C | Output Returned
Note 3 Current LOW -30 -60 MAX 10 Vgg, OE=Vyy
Quiescent 50 100 uA MIN, 25°C { All Inputs
loo Power 700 1400 MAX Common and at
Supply 0VorVon
Current

*V, must be less than or equal to Voo. If Vi is greater than Voo, current at each input must be limited to 10 mA.
**V, must be greater than or equal to Vys. If V,, is less than Vi, current at each input must be limited to 10 mA.
Notes:

1. Inputs at 0 V of Voo per function.
2. Inputs at 0.3 Voo 0r 0.7 Vo per function.

EO EO

OUTPUT

Vooo

,/ HIGHZ .,

“OFF" STATE

Fig.3 Output enable time (Tyzy) and output disable time (tp172) Fig.4 Output enable time (tyz) and output disable time (tpy 2)
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SWITCHING CHARACTERISTICS

MV41SC04

Test conditi otherwise stated):
Vppi =5V, Vppo as shown, Tamp = 25°C
LUMIT
SYMBOL PARAMETER Vooo=5V Vooo=10V UNIT TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX
ton Propagation Dela 135 7% ns C,=15pF
ton IhtoZ,or 135 75 ns Input Transition Times < 20 ns
tozn Output Enable 190 95 ns R =1kl toV,s
toze Time 185 90 ns R,=1kf2t0 Voo
tha Output Disable 100 75 ns R =1kf)to Vg
touz Time 100 70 ns R=1k{}10 Vpoo
trun Output Transition 30 18 ns
tom Time 30 18 ns
tou Propagation Delay. 160 85 ns C, =50 pF
tow IntoZ,orZ, 160 85 ns Input Transition Times < 20 ns
tozn Output Enable 200 100 ns Ry=1kf}to Vgs
oz, Time 200 100 ns R.=1k2 10 Vpoo
oz Output Disable 115 80 ns R_=1k2to Vsg
toz Time 110 80 ns R.=1k010 Vpoo
tow Output Transition 60 30 ns
trm Time 60 30 ns
VDDI
VCC
T vDDO
5VOLT ‘
4 LINES 41SC04 8 LINES
LOGIC
€O
SYSTEM
GND
VSS
vee l VDD
NMOS —1 — cMos
svoLt 4LINES > s1sco4f  BLINES BUS > 12voLT
uP €0 LOGIC
SYSTEM SYSTEM
G“D[ VSS
VDD[
CMOS -
5VOLT
4LINES é 41SC04 8LINES
LOGIC
EO
SYSTEM
VSS/GND
vSS

1

Fig.5 MV41SCO04 typical application block diagram
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ABSOLUTE MAXIMUM RATINGS

Supply voltage, Vppo
Supply voltage, Vpp,
Voltage at any input, V)
Current into any input, Iy
Operating temperature, Tamp
Storage temperature, Tstg
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Semiconductors

MV4311/4368/4511

ADVANCE INFORMATION CNKB

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

MV4311 MV4368 MV4511

LATCHED 7-SEGMENT DECODER/DRIVERS

for details of current status.

The MV4311, MV4368 and MV4511 are latched 7-Segment
Decoder/Drivers fabricated with the Metal Gate CMOS
Process and feature Bipolar NPN output stages sourcing
well in excess of 20mA per segment output. Therefore
current limiting resistors (e.g. 150-270 ohms) should be
utilised when direct driving LED displays.

Latches on the four Address (Data) inputs (A,B,C,D) are
controlled by Latch Enable (LE). When LE is low the output
state is determined by the input data (Fallthrough). When LE
is taken high that data at the inputs satisfying the setup time
is stored in the latches and the outputs remain stable (Latch
enabled). The high impedance of the data inputs permits
direct multiplexed drive from MOS devices without need for
additional drivers.

The MV4511 contains a BCD-to-7-segment decoder which
blanks the outputs (all low) on input codes 10 through 15.
The MV4311 and MV4368 contain a Hexadecimal-to-7-
segment decoder producing numeric output 0 through 9 and
alpha output, using mixed upper and lower case, A through
F, as shown in Fig. 2. —

The MV4311 and MV4511 also include Lamp Test (LT) and
Blanking (BI) inputs used respectively to test the display, or
turn off or pulse modulate the display brightness. On the
MV4368 these inputs are replaced by RBI and RBO,
providing automatic blanking of leading or trailing zeroes in
a multidigit display. An example of leading zero suppression
is shown in Fig. 8(a), and trailing zero suppression in Fig.
8(b). The RBO pin can also be Wﬁ%’«ﬁmwith the output of
a suitable buffer to realise pulse modulation of display
brightness, as shown in Fig. 7.

s} 6] voo
cfl2 st
s wul]s
Bilje 13[]a
115} 2]
ofje nfe
Al 1ofld
vss [Jo 9@-
MV4311|MV4511
st A 8[] voo
c[]z2 st
(15 w[]e
780 [Je 13[]a
(s 12[]b
(1] nfJe
Y14 1of]¢
v ol DP16
MV4368

Fig.1 Connection diagrams (top view)

FEATURES PIN NAMES
B MV4511 Compatible with 14511 /4511 ABCD ‘Address (Data) inputs
B MV4311 Provides 4511 Features with Hex Output LE Latch Enable input
B Mv4368 Second Source to TTL 9368 Bl Blanking Input
B Pinouts Comparable with many other Devices % ';:"“l) TBe|St 'Ep“tl -
- 3V " RB1_ ippie Blanking Inpu
B H :10 S1 8v ;Dreratlccn h RBO Ripple Blanking Output
'g peg nput atc es ab,c,d.efg Segment outputs
! Hexadecimal Decoding (MV4311/MV4368) Voo Positive supply
B Cascadable Ripple Blanking (MV4368) Vss Ground
B Guaranteed 20mA Output
B Supplied in 16 Pin DIL Plastic (DP) Package
0 1 2 3 4 5 L] 7 L] 9 10 1 12 13 14 15
— "1 I:l:”_ll_l_' qu'_”_'l NCZ e
U |30 30 (o 3o \glc i
r
BN EEE - L)
U nCiJ n3J\0o) ol

Fig.2 Display formats
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ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C, typ. values at Tamb = +25°C

Value
Characteristic Symbol Voo(V) Unit Conditions
Min. Typ. Max.
Input high voltage Vi1 5.0 35 275 v Vo = 1.5V or 3.5V
10.0 7.0 5.50 v Vo = 3.0V or 7.0V
15.0 8.25 \ Vo = 4.5V or 10.5V
Input low voltage Vi 50 225 15 \ Vo = 1.5V or 3.5V
10.0 4.50 3.0 v Vo = 3.0V or 7.0V
15.0 6.75 Vv Vo = 4.5V or 10.5V
Input leakage current IN 1.0 pA | ViNn=Vssto Voo
Output low RBO Vou 50 0.25 0.4 \ foL = 0.4mA
10.0 05 \" loL = 0.8mA
15.0 15 \ loL = 24mA
Output high RBO Vo 50 45 Vv lon = -150pA
10.0 95 Vv loH = -350uA
15.0 135 Vv lon = -1100pA
Output drive voltage VoH 50 4.00 457 \' loH = OmA
segment outputs 3.50 412 v lon = -10mA
2.80 3.75 Vv loH = -20mA
100 9.00 9.56 \Y lox = OmA
8.65 9.17 Vv lon = -10mA
8.10 8.90 v lon = -20mA
15.0 14.59 " loH = OmA
14.18 Vv lon = -10mA
13.10 13.95 v lon = -20mA
Output drive voltage Vou 50 0.4 Vv loLi= 0.35mA
segment outputs 10.0 05 v o = 0.90mA
15.0 15 v foL = 24mA
Quiescent current loo 5.0 150 uA
10.0 300 bA All inputs at Vss or Voo
15.0 600 uA
SWITCHING CHARACTERISTICS (Fig. 6)
Test conditions (unless otherwise stated):
Tamb = 25°C, CL = 50pF
Value
Characteristic Symbol Voo(V) Unit Conditions
Min. Typ. Max.
Output rise time tr 50 40 250 ns
10.0 30 160 ns
15.0 18 ns
Output fall time te 50 200 ns
10.0 160 ns
15.0 100 ns
Data propagation toLH 50 640 2250 ns
delay time 10.0 250 900 ns
15.0 175
toHL 50 720 2250 ns
100 290 900 ns
15.0 195 ns
Blank propagation tolH 50 320 1500 ns
delay time 100 130 600 ns
15.0 100 ns
tpHL 50 485 1500 ns
100 200 600 ns
15.0 160 ns
Lamp test propagation|  tpiH 5.0 290 940 ns
-delay time 10.0 125 375 ns
15.0 85 ns
toHL 50 290 940 ns
10.0 120 375 ns
15.0 90 ns
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SWITCHING CHARACTERISTICS (CONT.)

Value
Characteristic Symbol Voo(V) Unit Conditions
Min. Typ. Max.
Setup time tsetup 5.0 270 90 ns
100 114 38 ns
15.0 20 ns
Hold time tHoLD 5.0 0 -80 ns
10.0 0 -38 ns
15.0 -20 ns
Latch enable pulse PWie 50 780 260 ns
width 10.0 330 110 ns
15.0 65 ns
oo T 1 "
NI N v —"
| | 12
| | j——o b
| |
| | "
! LATCH ! ‘
L r&r——————__—-Z |
B 10 P
1
: o o REA ) E=1 iy [~
[ —3.
oo LATCH — 3
+—
|
. ¥,
o o
LATCH
|
s
o
Voo-16
Verd MVA311/MV4511
{— ———————————— 1 13 .
[
RS -
: | —
| |
] $ I "
1 I p——=o0 ¢
Ly y————__ wren
10
. | . n‘e OF 16 z> nueam :> ouTPUT °¢
- ATCH CODER CODER DRIVERS
B 2.
2
c — 15
LATCH L—- ——oO !
r——ou °
D o "
- LATCH
—
3
" RIPPLE ‘.
s BLANKING 5
o CIRCUIT
Voo-18
Ved Mvadss
Fig.3 Block diagrams
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m.c.o
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o .mm
g3
b=
o 3
»n O
? =
[
23
o 2

HEY

E|E8,
s =
>98

>
5% %
T a0
I 24X

Fig.4 MV4311 & MV4511 Truth tables
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* RBI will blank the display only if a binary zero is stored in the

latches.

** RBO used as an input overrides all other input conditions.

Definition
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Fig.5 MV4368 Truth table
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. veo

ov
ts
thowd v
-————= [ ———————e
DATA INPUT st
| VR —— o
FOR SETUP
- —— — o ———— Voo
ouTPuT o fORMOLD o
Voo
=
L %
0% o
PWie

Fig.6 Timing waveforms

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above
which operating life may be shortened or specified
parameters may be degraded. All voitages with respect to
Vss.

Parameter Symbol Limit Unit
Supply voltage Voo -0.5to 18 "
Input voltage Vi -0.5to Voo +0.5| V

Maximum continuous
output'source current,.
per output loH max. 30 mA
Maximum continuous
power dissipation per

output Pon max. 50 mw
Storage Temperature

range Ts -65 to +125 °C
Operating temperature '
range Tamb 0to +70 °C
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LIGHT EMITTING DIODE (LED)

]
1
=]

o e

a o .
¥ v
= |
/7;77 Vas mrn Vss

Voo

I Ty

-
COMMON SZ v
ANODE LED
FLUORESCENT

DIRECT
(LOW BRIGHTNESS)

—

=
[U—
anv- m% /77’77 Vss
**A filament pre-warm resistor is
recommended to reduce filament
thermal shock and increase the
effective cold resistance of the
filament.
GAS DISCHARGE
APPROPRIATE
Voo VDL}AG[
: I t d 3
=]
=T
/77‘7)‘1‘
LIQUID CRYSTAL (LC) f—
(SQUARE WAVE
TO
Voo Voo
= —
j_( ABG
:aw o
r—-=——=-—7 -1
— D> !
|
| |
| -
Ve
Ves

Direct dc drive of LCs not recommended
for life of LC readouts.

FILAMENT
SUPPLY

GND OR APPROPRIATE
VOLTAGE BELOW GND

mrn

USE OF RBO AS BLANKING INPUT

RBO

Voo

88 Fig.7 Examples of connection to various display types
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MV4368

=&

Voo gl Mva3es

Fig.8(a) Leading zero suppression (A zero on least significant
digit will not be suppressed if connected as shown)

—
|

3|
2|
B
3|
Of

MV4368 MVv4368

1
R8Ol wvases PPl vee
|

Fig.8(b) Trailing zero suppression
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MV4320/4322/4323

@ PLESSEY apvance inFormatioh CIVIO)S

Semiconductors

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

MV4320/MV4322/MV4323

KEYPAD PULSE DIALLER

The MV4320 series is fabricated using ISO-CMOS high
density technology. The device is a pin-for-pin replacement
for the DF320 Loop Disconnect Dialler and offers wider oot 7 1gf==HoLp
operating supply voltage range and lower power dissi- P2 17[av4
pation. The MV4320 accepts up to 20 digits from a stan- See table | M]3 16 = Y3
dard 2 of 7 keypad and offers a REDIAL option activated by below {M/SC 4 15[ v2
key #. The device provides dial pulsing and muting out- FO1]5 14 Y1
puts and has a HOLD pin for interrupting a dialling se- Fozgs 13 X3
quence. Outpulsing mark/space ratio and dialling speed are CEeC]7 1222 X2
pin selectable. XTAL mg 8 1" X1

The MV4322 and MV4323 provide the same function as XTAL OUT]9 10 Vss
the MV4320, except the MV4322 provides the M2 muting
function in place of M1 and the MV4323 provides “Inter DG18
Digit Pause” (IDP) selection in place of Mark/Space (M/S)
ratio selection. Fig.1 Pin connections (top view)

The MV4320, MV4322 and MV4323 are available in Cer-

ic DI - 40° +85°C).
amic DIL (DG, -40°C to +85°C) Type No. Pin3 Pina
FEATURES MV4320 M1 M/S

. . MV4322 M2 M/S
Pin f
! in for Pin Replacement for the DF3'20 MV4323 M1 1DP
B 2.5V1t05.5V Supply Voltage Operating Range
B 375uW Dynamic Power Dissipation at 3V APPLICATIONS
B Uses Inexpensive 3.58 MHz Ceramic Resonator
or Crystal I Pushbutton Telephones
Il Stores up to 20 Digits I Tone to Pulse Converters
I Selectable Outpulsing Mark/Space Ratio I Mobile Telephone
I Selectable Dialling Speeds of 10, 16, 20 and 932 Hz B Repertory Dialers
B LlowCost
FO1  Fo2 WS (IDP) HOLD
o] T
CHIP (CE)
ENABLE
R |
srArAEMEoelc Mz

WRITE ADDRESS I
COUNTER A

VDD o—|

ADDRESS DECODE

vSSo—

11

X1 X2 X3Y1Y2Y3Ys

Fig.2 MV4320/MV4322/MV4323 functional block diagram
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DC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vpp = 3.0V; Tamp = +25°C; fo k = 3.579545 MHz
All voltages wrt Vgg

CHARACTERISTICS SYMBOL |MIN | TYP*| MAX | UNITS TEST CONDITIONS
S
1 | U | Supply Voltage Operating Range Voo 25 55 v

— P
2 | p | Standby Supply Current lpps 1.0 | 100 A CE = Vgg
3 \I; Operating Supply Current lop 125 | 200 kA 3.579545 MHz Crystal, CxTALOUT = 12pF
4 Pull-Up Transistor Source Current W 05 | 30| 80| wA Vin=Vss X1.X2:X3
5 input Leakage Current ™ 0.1 nA Vin=Vpp Y1.Y2,Y3,Y4

—1!

_6_ N | Input Leakage Current Iy 0.1 nA | Viy=Vss M/S,IDP,FO1,
7 E Pull-Down Transistor Sink Current hn 05 | 30) 80| kA Vin=Vop F02,FD,HOLD
8| T |Logic O Level Vi 09| Vv | Aninputs
9 Logic ‘1" Level Vi 21 v

10 Low-Level Voo 0 | 0.01 v

O | Voltage No Load

1 u | Levels

MnlT High-level Vo 299 3 v

e

2]y A N-Channel Sink lou 08 | 20 mA | Voyur=23v DP, M1/M2

1 | Drive
Current
13 P-Channel Source loH 0.8 2.0 mA Vour =0.7V
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Vpp = 3.0V; Tamp = +25°C; foLk = 3.579545 MHz
All voltages wrt Vgg
CHARACTERISTICS SYMBOL |MIN JTYP*| MAX | UNITS TEST CONDITIONS

14 Output Rise Time [ 1.0 us DP,M;.

15 Output Fall Time te 1.0 us C =50pF

]

& Maximum Clock Frequency tok 3.58 MHz | 3.579545 MHz Crystal

17 21

\— Mark to Space Ratio M/S Note 1

Ll D 3:2

Y

19N 10

20 :4 . 16

— | Impulsing Rate = Hz Note 1

Bl »

22 932

23 Clock Start Up Time ton 15 4 ms Timed from CE ‘1’

24 Input Capacitance Cin 5.0 pF Any Input

* Typical parametric values are for Design Aid Only, not and not subject to pr
testing. Timing waveforms are subject to production (unctional test.
NOTES:
1. See Pin Function, Table 1.
OPERATING NOTES

The first key entered in any dialling sequence initiates
the oscillator by internally taking CE high. Digits may be
entered asynchronously from the keypad. Dialling and
mute functions are output as shown in figures 3 and 4.
Figure 3 shows use of the circuits with external control of
CE. This mode is useful if a bistable latching relay is used
to mute and switch the complete pulse dialler circuit. In
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this mode, the pulse occurring on M1 when CE is taken
high, with no keypad input, can be used to initiate the
bistable latching relay. Figure 4 shows the timing diagram
for the CE internal control mode. Initially CE is low and
goes high on recognition of the first valid key input. Keypad
data is entered asynchronously.



MV4320/4322/4323
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P = System Clock period = —PP — ) g - I0P=8T~, .
) ;.;4 seieclt:id in;zulsir;glge)riodsr . ' MAKE BREAK ' \ ; DIALING
. impulsing Pause = + LSED = t=—— DIGIT 4 OUTPUI ——=I COMPLETE
3. Postdmpulsing Pause (POIP) is equal to t, ms folai 3 ouTpy L0 i
4. t,/t, is the BREAK/MAKE RATIO. T = (t,, + t,) ms POIP

tm=10x P for2: 1 M/Sratio. t, = 12x P for 3: 2 M/S ratio

Fig.3 Keypad pulse dialer timing diagram, CE-External control
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| 1
N8 i o 1 nm‘('s l'v'mx \ op |
1=ttt - DIGIT3 __, - DIGIT 4 -
where t,, = Clock Start Up Time ! IMPULSED | 1 IMPULSED |
Fig.4 Keypad pulse dialer timing diagram, CE-Internal control
ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are limiting values b ]
above which operating life may be shortened or specified Hotpo——e————— fuowo Voo
parameters may be degraded.
L ooe
MV4320 F————omma
MV4322 xram
MIN. MAX. MV4323 E —
XTAL OUT|

VppVss -0.3V 10V

Voltage on any pin Vss-0.3V Vpp +0.3V ce 2 32

Current at any pin 10mA s vas n 3220k

Operating Temperature -40°C +85°C For

Storage Temperature -65°C +150°C Fo2

Power Dissipation 1000mW vss

Derate 16mW/°C above 75°C. All leads soldered to PC board.

Fig.5 Application diagram
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MV4320/4322/4323

PIN FUNCTIONS
Vop Positive voltage supply
DP Dial Pulsing Output Buffer
M1/M2 Mute Output (Off Normal) Buffer
MIS Mark/Space (Break/Make) Ratio select. On-chip pull-down transistor to Vss. o/c 21
Note: OIC =Open Circuit | Vpp 3:2
olc 8T
IDP Inter-Digit Pause Select Note: T= ing Period
Voo 4T
. . Nominal Actual* System
FO1,F02  [Impulsing Rate Selection. FO1 F02 Impulsing Rate | Inpulsing Rate | Clock frequenc
On-chip pull-down transistor to Vgg. Foic———T—o1¢ ] “‘P_ﬂmg_ 1—0—13%5— m'QSHz_L
. oIC Vop. 20Hz 19.42Hz 582.6Hz |
Assumes fcy g =3.579545MHz. [y ol 932Kz 932171z 27.965.1Hz |
VoD Voo 16Hz 15.54Hz 466.1Hz
CE Chip Enable. An active input. Control is internal via static keyboard decode, or by external forcing.
XTAL IN Crystal Input. Active, clamped low if CE ='0’, high impedance if CE ='1".
XTAL OUT Crystal Output Buffer to drive crystal.
Vss System ground
x,,xz,xa Column keyboard Inputs. On-chip pull-up transistors to VDD'
Active LOW.
Y4,Y5,Ya,Y, Row keyboard Inputs. On-chip pull-up transistors to Vpg.
1234 Active LOW. oo
O/C |Normal Operation
Vpp |No impulsing. I activated during impulsing, hold occurs when the current digit is complete
HOLD

Prevents further impulsing. On-chip pull-down transistor to VSS‘
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aovance inFormaTion CCIMIO)S

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to

be repr of ‘full prod
for details of current status.

* status product in most cases. Please contact your local Plessey Semiconductors Sales Office

MV4325/MV4326

PROGRAMMABLE KEYPAD PULSE DIALLER

The MV4325 Keypad Puise Dialler contains all the logic
necessary to interface a 2 of 7 keypad and convert this key
information to control and mute pulses simulating a tele-
phone rotary dial. The MV4325 has programmable access
pause capability to provide automatic interruption of diall-
ing needed when accessing the toll network, WATS line or
public network. The device is fabricated using Plessey
Semiconductors’ ISO-CMOS technology which enables the
device to function down to 2.0V making it ideal for long
loop operation.

The MV4325 will accept up to 20 digits and access
pauses and will redial stored information at a later time by
activation of # key. Device current in standby is less than
1puAat 1.0V.

The MV4326 provides the same function as the MV4325
except that the M2 muting function is provided instead of
M1 offered in the MV4325.

The MV4325 and MV4326 are available in Ceramic DIL
(DG, -40°C to +85°C).

APPLICATIONS

B Pushbutton Telephones with Last Number Redial
Il Repertory Dialers
Il Tone to Puise Converters

Dual In-Line Package

N (AT g HOLD IN/ACCESS PAUSE OUT
op]2 4
M]3 16 g Y3
M/sLJ4 15 Y2
FO1Y5 uE»
6
7
8
9

KT 13> x3
CE ] 120 x2
XTAL IN L] 1 x1
XTAL OUT ] 10| Vs
“M2 ON MT4326

DG18

Fig.1 Pin connections (top view)

FEATURES

Last Number Redial
Multiple Access Pause Programming

Any Valid Keypad Input or HOLD IN Causes Exit
from Access Pause

Oscillator Start Up Controlled from Keypad input
Oscillator Power Down whilst not Dialling

300Hz Key Tone indicates Valid Key

2.0Vto 7.0V Supply Voltage Operating Range
Stores up to 20 Digits and Access Pauses

Digit Memory Retained down to 1.0V at 1uA
Selectable Mark/Space Ratio 664 : 33§ or 60 : 40
10Hz Dialling Speed (14.9kHz Fast Test)

FO1

MIS HOLD INJACCESS PAUSE OUT

PROGRAMMABLE
PRE DIVIDE

TIMING COUNTER
AND DECODE

READ ADDRESS | &
COUNTER

r
]  conRoL

ADDRESS SELECT

WRITE ADDRESS
COUNTER

20 WORD
x 48T
RAM

1/0

VDD 0

ADDRESS DECODE

AND
STATE LOGIC

M1(M2)

OUTPUT COUNTER

—OKT

KEYBOARD DECODE
AND DEBOUNCE

X1X2X3Y1Y2Y3Y4
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MV4325/4326

ABSOLUTE MAXIMUM RATINGS

The absplute maximum ratings are limiting values
above which operating life may be shortened or specified

parameters may be degraded.
MIN MAX MIN ° MAX
Vpp—Vss -0.3v 10V
Voltage on any pin Vgs-0.3V Vpp +0.3V
Current at any pin 10mA
Operating Temperature -40°C +85°C Power Dissipation 1000mwW
Storage Temperature -65°C +150°C
* Derate 16mW/ °C above 75 °C. All leads soldered to PC board.
DC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp = +25°C, fo = 3.579545MHz; Vpp = +3.0V
All voltages wrt Vgg
CHARACTERISTIC SYMBOL| MIN | TYP* | MAX | UNITS TEST CONDITIONS
1 S Supply Voltage Operating Range Vpp 2.0 7.0 v
2 ':, Standby Supply Current Ipps 1.0 | pA CE = MIS = FO1 = HOLD IN = Vgg, Vpp =1.0V
3 'y' Operating Supply Current Ibp 100 150 | pA 3.579545 MHz Crystal, CxtaLouT = 12pF
4 N -051-32 | -80 BA Vin=Vss X§.X2.X3
_5‘ \ Input Leakage Current hH 0.1 nA ViNn=VDpD Y1,Y¥2,Y3,Y4
6 g Input Leakage Current L -01 nA | ViN=Vss MiS, FO1
7 _lr-' Pull-Down Transistor Sink Current H 05| 30| 80 | pA | VIN=VpD
E Input Low Level Voltage ViL 09 v All inputs
9 ‘nput High Level Voltage ViH 21
10 Low-Level VoL 0 0.01
|| Volitage No Load
O |Levels
1|u High-level VOH | 299] 3 v
—T
2lp| N-Channel oL | 08 | 20 mA | Voyr=23V DP, My, Mg, KT
13 Drive loL 02 | 05 mA Vout = 0.5V
u
— T Current
14 | P-Channel Source IoH -08|-20 mA Vout =0.7V
15 ion |-02]-05 mA | Vour = 25V
16}, |Input Low Level Voltage ViL 0.9 v
17 /N Input High Level Voltage vig | 21 v
18 3 Output Low Level Current oL 15 pA | Vour = 05V CE,
19 T [Output High Leve! Current IoH -12 pA | Vour = 25V HOLD INJACCESS
P
+_2.QT U | Input Force High Current (from Vou| 'FH 55 MA VIN = 25V PAUSE OUT
—T
21 Input Force Low Current (from Vo)l IFL -70 MA ViN = 0.5V
* Typical parameiric. values are for Design Aid Only, not g and not subj to production testing. Timing waveforms are

top on test.
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AC ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

MV4325/4326

Tamp = +25°C; fo = 3.579545MHzZ; Vpp = +3.0V

tm = 10 x P for 2:1 M/S ratio. tm 12 x Pfor 3:2 M

CHARACTERISTIC SYMBOL | MIN | TYP* MAX | UNITS TEST CONDITIONS
1 Output Rise Time tR 1.0 ps DP, M4
2 Output Fall Time tg 1.0 )JS Cp = S50pF
3 b Maximum Clock Frequency foLk 358 MHz 3.579545 MHz Crystal
4|y 2:1 MIS = OIC (Vgg)
N Mark to Space Ratio M/S
s 1A 3:2 MIS = Vpp
M
6 | System Clock Frequency (Internal) 300 Hz FO1 = Vgg
7 ¢ Impulsing Rate = I/T 10 Hz FO1 = Vgg
8 Fast Test iImpulsing Rate 149 kHz FO1 = Vpp
9 Clock Start Up Time ton 15 4 ms Timed from CE # 1’
10 Input Capacitance Cin 5.0 pF Any Input
! /-
VDD W \__
\ |
e A N_A L
| |
w— 1 L
EXAMPLE OF M I | 4 l
KEYBOARD ! : 1l \____
- Ly Ll ryutlL,. fuyuudlt
o i TTT l ' = '
M2 (| | i /_I | || : //a__’ ‘|_l_
Ttalta] Ttaltal P! I i I !
. |
nores: [ op sk '7-; ] | 'ta=
. lg=10xP . | 1 | | |
T i seacied onoctson pariod = 0P PP Iin }*"w =5 !
= DIALING
2. Pre-Impulsing Pause (PIP) = [8T + MAKE BREAK |. -
3. PDsl-lmpuIsir?g Panse((PO)lP) is[ equal :: z., ms [~0ieIT 3 ()UTPULSED"i‘ DIGIT 4 QUTPULSED | C:J MPLETE
4. tp/tm is the BREAK/MAKE RATIO. T = (i + tp) ms | POIP

/S ratio

Fig.3 MV4325/M V4326 timing diagram, CE External control

svs ok ———TUNUIIMNL- - 74 -~ - - -~ - - p- o m i e= UL, AMLe---A,, NN --------
INTERNAL - ! I 1
- | H
SIGNAL - " . H ! Fm'g:i
T T T 1 u
cE : [ , | ! | ! o
M1 ' L_, ,__I' L_‘ ! ,__|
S— y .
EXAMPLE OF T : '_1‘
K . 4 e ! ! | hd
ENTRY H. aH : L ! :
H 1
o Il W - i — i~
(300H2) BURSTS Y m T v ' o
» : A ) ) ) S S —_—
0 v M — : t : T
[ ] [l 1 H l |
1 1
) 1 ) " e | —1
I H — T "l_‘—l
HOLD IN/ - !q. O] ! ! ' [
ACCESS PAUSEGUT o Yl |: ] 1 soanG ! ReoAL 3 1
Ve 0P et 1 —eetaa ! HE ' JcompLETel
t Voot —eiletom ] =t Y wm i ! i :
NOTES: t ber g T (R R— :-—nm% — [ R S,
1.4 = ton + 1g WHERE ton = CLOCK START UP TIME  MPULSED ACCESS 1 | WPULSED T4 DEAY © - ON-HOOK
2 1g = 1.5 PAUSE ol pp ta— i | N PERIOD
3t = 2
4.05P < thp < 1P

Fig.4 MV4325/MV4326 timing diagram, CE Internal control
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MV4325/4326

PIN FUNCTIONS
Vbp Positive voltage supply
DP Dial Pulsing Output Buffer
M1 (M2) Mute Output Buffer
M/S Mark/Space (Break/Make) Ratio select. On-chip pull-down transistor to Vgg. o/C 2:1
Note: O/C =Open Circuit Vob 3:2
FO1 Impulsing Rate Selection. Nominal Actual*® System
On-chip pull-down transistor to Vgg. FO1 impulsing Rate | Inpulsing Rate | Clock frequency
Q/C 10Hz 10.13Hz 303.9Hz
" Assumes fgy g =3.579545MHz. |, 14.9kHz 14,915Hz 447.4kHz
CE Chip Enable. An active input. Control is internal via static keyboard decode, or by external forcing.
XTAL IN Crystal Input. Active, clamped low if CE ='0’, high impedance if CE="1".
XTAL OUT Crystal Output. Buffer to drive crystal. Capacitive load on-chip.
Vss System ground
X1.X2,X3 Column keyboard Inputs. On-chip pull-up transistors to Vpp. Active LOW.
Y1,Y2,Y3,Y4 | Row keyboard Inputs. On-chip pull-up transistors to Vpp. Active LOW.
HOLD IN/ INPUT/OUTPUT| O/C |Normal Operation
ACCESS INPUT Vpp |No impulsing. If activated.during impulsing, hold occurs when the current digit is complete.
PAUSE OUT OUTPUT | Vpp [Logic “1” level output indicates access pause condition.
KT 300Hz Square wave bursts indicate valid keypad input.
KEYPAD INPUT CODE
No.otOP oigt | v, Y, Y, Y. X, X, X,
1 1 0 1 1 1 0 1 1
2 2 0 1 1 1 1 0 1
3 3 0 1 1 1 1 1 0
4 4 1 0 1 1 0 1 1
5 5 1 0 1 1 1 0 1
6 6 1 0 1 1 1 1 0
7 7 1 1 0 1 0 1 1
8 8 1 1 0 1 1 0 1
9 9 1 1 0 1 1 1 0
10 0 1 1 1 0 1 0 1
RE-DIAL 1 1 1 0 1 1 0
ACCESS PAUSE 1 1 1 0 0 1 1
Table 1
—e| P |
svsou JULMUMUUMUMUn U UL
CONTACT
KEYBOARD NOISE
ENTRY
DEBOUNCED DATT‘? s‘mw_‘l =
KEYBOARD I
ENTRY
(INTERNAL SIGNAL)

Fig.5 Keypad input debounce timing diagram
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OPERATING NOTES

The MV4325 programmable keypad pulse dialer is opti-
mized for use in key operated pulse dialling telephone sets
and contains features which make it particularly suitable
for applications where redial of last number dialled and
repertory dial facilities are required.

Keypad information is accepted directly from a dual
contact keypad having two single pole switches per key:
one switch common to the column and one switch
common to the row. The common row contacts are
connected Y1 to Y4 and the common column contacts con-
nected X1 to X3. The other side of each switch is
connected to a common VSS line. The keypad code is
shown in Table 1.

The MV4325 will accept up to 20 digits and access
pauses, e.g. 18 digits plus 2 access pauses or alternately 19
digits plus 1 access pause. Prior to a keypad input being
accepted contact bounce is eliminated by a circuit which
ensures that any input which is valid for less than 10ms is
rejected and any input valid for greater than 17ms is
accepted as avalid key input. This circuit operates similarly
on the trailing edge of a valid key input preventing muitiple
digit recognition in the presence of noise. Debounce
operation is shown in Fig.5.

The first key entered in any dialling sequence initiates
the oscillator on the MV4325 by internally taking CE high.
Digits may be entered asynchronously from the keypad.
Dialling and mute functions are output as shown in Fig.3
and Fig.4. Fig.3 shows use of the MV4325 with external
control of CE. This mode is useful if a bistable latching
relay is used to mute and switch the complete pulse dialer
circuit. In this mode the pulse occurring on M1 when CE is
taken high with no keypad input can be used to initiate the
bistable latching relay.

Fig.4 shows the timing diagram of the MV4325 includ-
ing access pause and redial mode. Initially CE is low and
goes high on recognition of the first valid key input. Keypad
data is entered asynchronously and dialling commences
after recognition of the leading edge of the first valid key
input. When an access pause is reached M1 (and M2 on the
MV4326) goes low and Hold In/Access Pause Out goes
high indicating the device is in an access pause. This out-
put signal can be used to enable an external dial tone

MV4325/4326

recognition circuit. Exit from the access pause is achieved
by one of two methods. One method is by the next valid
key operation. If a valid digit is entered, the digit will be
entered in the next consecutive storage location in the digit
memory. If the key # is activated, redialling of the number
in memory will occur only if the device is in the redial
mode. The alternative method to exit from an access pause
is to pulse Hold In/Access Pause Out low, resetting the out-
put latch associated with this input/output pin.

Fig.4 shows a pause in dialling between the completion
of dialling digit 4 and keying digit 1. In this condition, the
oscillator powers down to minimize power consumption
and interfering signals, whilst CE remains high. On recog-
nition of the next digit, the digit is entered in the next con-
secutive memory location and dialling resumes.

The end of a key entry sequence is indicated to the
MV4325 by externally pulsing or clamping CE low. This
causes the on-chip latch holding CE high to reset.

If the first key entered after a CE low period is #, redial
of the last number dialled will occur. Access pause
operation is as previously described. In the standby con-
dition the MV4325 dissipates less than 1.0uW.

HOLD INJACCESS PAUSE OUT VDD

———>—oxT

Rl

1l

X3 F———o mim2)
MV4325
m ® @ M MV4326 XTALIN
@EE > %‘W % 3.58MHz
@ @ L~ Jva XTAL OUT
P00 || -
s T22n 3220k

[ T S E—— -
vss [

Fig.6 Application diagram
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| MV4330/4331/4332

w PLESSEV ADVANCE INFORMATION CM)S

Semiconductors

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

MV4330 MV4331 MV4332

CMOSILSI 30/32-BIT STATIC SHIFT REGISTERS
WITH PARALLEL TRUE/COMPLEMENT OUTPUTS

The MV4330, 4331, and 4332 are CMOS/LSI 30 and
32-bit static shift registers incorporating selectable true/ MV4330
complement outputs for each bit. These devices are well
suited to drive LCD readouts directly since the AC signals MV 4331 MV4332
required for the display may be generated simply by apply- \J b
ing a low frequency signal directly to the True-Complement 40 b voo
input pin and to the backplane of the display. One of these bod NN
devices can drive four 7-segment displays or two 14- 3B 0o0
segment alpha-numeric displays plus decimal points or 36 P a3
two 16-segment alpha-numeric displays directly. 3sPoa
The devices are available in 40-pin plastic DIL (DP) 3 P a3z
package. 330 a2
320 azs
310 a2
FEATURES 30 az6
< . 200 Q25
I DOirect LCD Drive 2B a2
I CMOS Low Power (1uA) :; ;gig
I 3to 18Volt Operation 5[ a2
B On<Chip Wave-Shaping - g a0
I High Speed (Typ. 3MHz) Shift Register 2o
2 a7
DP40
PIN NAMES
DI Serial Data Input
DO Serisd Deta output
CLK Clock (positive transition) input
RST Master Reset (active HIGH) input
TIC True/Compiement (active LOW) input
Q1to Q32  True/Complement outputs
Fig.1 Pin connections (top view)
3
1. [PO—
ﬁ CMOSILSI e CMOASI
39 CLK 4330 39 —————fCIK 4331
30-Bit Register 00 f——— 37 30 37
2 —————eeeet O 2 ——————{ D1
! dfc o 1 qTic o, 030
] Voo = pin 40 l
Voo = pin 20 .
519,22-36 5-19,22-36
38 ————————qRST
CMOSILSI
Voo = pin 40
Vi = pin20 3 o 2 u"n’;m oo
2 ———eee O}
' ——“”L_T_—_Tw_
-
419,21-38

Fig.2 Block diagrams
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MV4330/4331/4332

DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamo =+25°C
LIMIT
TEST
NIT
CHARACTERISTIC SYMBOL CONDITIONS[ VG Vool " . " V]
Vois|Vois in vp. ax
Quiescent Device w 5 05 50 uA
Current 10 _ 1 100
5 - 0 0.01
Low-Level| VOL
10 - 0 0.01
Output Voltage v
5 4.99 5 -
High-Level VOH
10 9.99 10 -
0.8 5 15 2.25 -
VNL
Noise Immunity 1.0 10 3 4.5 B v
(Any Input) 42| 5 15 225 -
VNH
9.0| 10 3 4.5 -
0.5 5 0.8 1.7 -
IDN N-Channel
05| 10 1.0 3.0 -
DouT mA
Output Drive 4.5 5 -0.35 -0.9 -
Current IDP P-Channel
95| 10 -0.8 -1.9 -
DN N-Channet 05 10 50 250 -
QouTt uA
IDP P-Channel 95| 10 -50 =250 -
Input Current [N 10 - PA
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, C, = 50pF
Allinput rise and fall times = 20ns
TEST LMt
CHARACTERISTIC, SYMBOL | conpiTIONS  [VDD! " UNIT
Volts in, Typ. Max
Propagation Delay Time |tPHL tPLH 10 - 300 - ns
1THL D OUT (CL=50pF)| 10 - 70 130 ns
Transition Time
tTLH QOUTI(CL=15pF)| 10 - 300 - ns
Maximum Clock
Frequency fcL 10 1.0 3.0 - MHz
Mi Clock
Pulve Wider O WL tWH 10 - 200 - ns
M R
Puise Width - WHIR) 0| - 200 - ns
Input Capacitance Ci Any Input - 5 - pF

Note 1.Voltages with respect to Vss
Note 2.Typical temperature coefficient for all values = 0.3%/°C
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ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values
above which operating life may be shortened or specified
parameters may be degraded.

MV4330/4331/4332

PARAMETER SYMBOL LIMIT UNIT
DC Supply Voltage VDD 0.5 to 18 \
Input Voltage VIN -0.5 to VDD+0.5 \Y
DC Current Drain per Pin | 10 mA
Operating Temperature Range TA
0to 70 °C
Storage Temperature Range Ts -65 to 126 °C

OPERATING NOTES

The MV4330, MV4331 and MV4332 accept a serial input
DI which is shifted into the register on the positive
transition of the clock (CLK):input. A feature of these
devices is that the clock input and the true/complement
control (T/C) input have wave-shaping circuits (Fig.3) to
ensure fast edges on-chip regardiess of the shape of the
incoming signals.

The MV4330 also has the reset (RST) input gated with
the clock input for synchronous reset on the positive trans-
ition of the clock. The MV4331 and MV4332 have asyn-
chronous reset (RST) inputs which are active HIGH.

The parallel outputs of the shift registers are available in
either true or complementary form dependent on the state
of the true/complement control input. When input is logic-
level LOW, the true form is available at all parallel outputs
and when the input goes HIGH, the parallel outputs immed-
iately revert to the complementary form of the data stored
in each register. This action is independent of the clock
input condition. A serial data (DO) output is provided for
applications using longer shift registers, etc. This output is
the true form of the last stage of the register.

oottt T T T T T T T T T T |
|
| =
ok 0—1 CcKisT | oK = :
OR TiIC |
INPUT I I
i |
: T cK o CcK I
RIST I |
N ‘ ! NEXT
| T STAGE
: * ® & :
Fig.3 Wave shaping circuit Fig.4 One stage of shift register
RESET O BUS -
CLOCK O BUS -
RST RST
o MV43308 MV43308
e e s L [ o0 ofb——-=
——q7 a1 a% ——qTica )
Leo o oS
SIGNAL
/Tty mQveTOol! nrcol ov
Lty LI 21170 L/.lbl Liri/

Fig.5 Typical application
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Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

8-BIT MICROPROCESSOR

The MV68SCO2 is a monolithic 8-bit microprocessor
fabricated with the high density, high speed ISO-CMOS vss[J4 A o] RESET
process. It offers all registers and accumulators of the Fridi IS ) exta
MC6800, plus on-chip oscillator and 128 bytes of static RAM XTAL
located at hexadecimal addresses 0000 to 007F. The device Qs =p
requires only external CMOS ROM program memory (e.g. Lo o afe
MV23SC16) to form a micropower microcomputer. walls 3sf] re
The device is fully software, function and pin-compatible wils sl vee
with the MC6802. Operation is quasi-static in that the clock udr wprw
may be interrupted only with the E clock output (pin 37) in
the high (logic ‘1') state. In this condition the low standby ve: (o »npo
power dissipation is realised and all memory and register nls 2fjo
contents retained. I aflo:
NB external addressed and enabled memory or n(n 0o
peripherals must be static. nge 2P0
Ms 280 0s
as Qe 271 0s
i 26007
[ 1Y s A
31 {1 2] An
FEATURES » Qe opre
An v 22 Az
B Standby Power Dissipation 500uW an (oo 21 s DCao
B Single Supply
[ | Operating Voltage Range 3V to 7V Fig.1 Pin connections (top view)
W Standby Voltage Range 2V to 7V ABSOLUTE MAXIMUM RATINGS
B Software Compatible with MC6800 ) ) ] o
B Software, Function and Pin- Compatible with The absolute maximum ratings are limiting values above
which life may be shortened or specified parameters may
MC6802 be degraded.
B 128-Byte Static RAM and Oscillator On-Chip
B Operation DC to 2MHz (8MHz crystal) Parameter Symbol Limit Unit
u Operating Power Dissipation 75mW at 2MHz Supply voltage Vec -05t0 7.0 \
B Fully TTL-Compatible Input voltage Vi |-03toVec+03| V
B Al Memory and Registers Retainable in Standby Output current lo +20 mA
Mode Storage temperature Ts -65 to 150 °C
B 16-bit Memory Addressing up to 65K Words Operating temperature | Tamo | 40 to 85 °c
o o Power dissipation P 450 mw
B Supplied in 40-pin Sidebrazed DIL (DC) package
RECOMMENDED OPERATING CONDITIONS
Value
Characteristic Symbol Unit
Min. Typ. Max.
Supply voltage Vce 3 5 7 \'}
High level, output current lon -10 mA
Low level, output current lou 10 mA
Operating temperature Tamb 0 70 °C

Note 1. Voltages are with respect to Vss
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

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

Value
Characteristic Symb Unit Condition
Min. Typ. Max.
Operating supply voltage range Vee 30 5.0 7.0 v
Standby supply voltage range Vce 20 7.0 )
Standby supply current lccs 100 uA E = Von, VIN = Vss or Vce
EXTAL = Vss or Vcc
Operating supply current lcc 15 mA | f=2MHz
3 mA | f=1MHz
300 LA f = 100kHz
Read/Write protect threshold 20 \
(RE - pin 36)
Input high level voltage (except ViH 20 \
RESET)
Input high level voltage RESET Vi 4.0 \
Input low level voltage Vi 08 "
Input leakage current I -10 10 LA ViN = Vss to Vcc, Note 3
Output high level voltage
DO-D7, E VoH 24 \ lon = -205uA
AO-A15,R/W,VMA VoH 24 \" lon = -145uA
BA Von 24 \ loH = -100uA
Output low level voltage Vou 04 Vv loL = 1.6mA
Input capacitance D0O-D7 CiN 10 pF
Logic inputs, EXTAL Cin 6 pF Vin =0V, f = IMHz
Output capacitance A0-A15, Cout 10 pF
R/W, VMA
Frequency of operation f 0 20 MHz | f=1/tcvc
(EXTAL Clock + 4)
Crystal frequency fxTaL 0.20 8.0 MHz
Clock cycle time teve 500 ns Fig. 2 and Fig. 3
Clock pulse width teto 0.25 10 us Fig. 2 and Fig. 3
Instruction cycle time 2 us f=2MHz
EXTAL clock rise and fall time toc 25 ns measured between 0.8V
and 2.0V
Note 2. All Typical values at Tamo = 25°C, Vcc = 5V.
Note 3. Excluding EXTAL & XTAL.
SWITCHING CHARACTERISTICS(FIG.2 and FIG.3)
Test conditions (unless otherwise stated):
Tamb = 0°C to +70°C, Vcc = +4.75V to +5.25V, load circuit of Fig. 4
Value
Characteristic Symbol Unit Condition
Min. Typ. Max.
Address delay taD 160 ns
Peripheral Read access time tacc 250 ns tcvc = 500ns
tacc = tcyc - (tr + tao + tosr)
Data setup time (Read) tosr 40 ns
Input Data hold time tH 10 ns
Output Data hold time tH 10 ns
Address hold time (Address, tan 10 ns
R/W, VMA)
Data delay time (Write) toow 160 ns
Processor controls
Bus available delay tea 135 ns
Processor control setup time tecs 125 ns -
Processor control rise and fall | tecrtect 100 ns measured between 0.8V
time and 2.0V
Output rise and fall times trtt 50 ns measured between 0.4V

and 2.4V

Note 4. ‘Measured between 0.8V and 2.0V’ applies only to trcr and tect.
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o
24v .
w 7 ZZ
et
ADDRESS 24v
FROM MPU 0.4V-
— e
e M
—o p—
o toce tosa
zéaaﬁ‘m DATA VALID
PERIPHERALS osv
0777777 oxawor wauo
Fig.2 Read Data from Memory (or peripherals) timing
teve
24v
E oav 5( \E 0.4v
tao
AW /
_— ’
ADDRESS 24V
FROM MPU 04V
o
24v
VMA
o e o — et
24v
;.32'.‘.‘” m@ DATA VALID
V) oaranor v
Fig.3 Write Data to Memory (or peripherals) timing
Au=-22¢

D

C =130pF for DO-D7, E __
90pF for A0-A15, R/W, and VMA

30pF for BA
11.7kohms for DO-D7, E

16.5kohms for AO-A15, R/W and

VMA
24kohms for BA

TEST POINT

Fig.4 Load circuit for Address, Data, E, R/W, VMA and BA
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3 A13 A2 A1 A0

RAEELELEELERLE LY

ADDRESS BUS BUFFER

RAM ENABLE (RE)

]§

XTAL —— g

EXTAL ——————=d

MEMORY READY (MR) —J

AALY.

v |8

1&

|

NON-MASKABLE INTERRUPT (NMi) ——————u»]
REQUEST (RQ)
BUS AVAILABLE (BA)————}

>

[~

o

VALID MEMORY ADDRESS (VMA)g———

| READ/WRITE (R/W) a¢—————

il

INSTRUCTION

RAM 128 BYTES
0000-007F

col (PC)

STACK POINTER(SP)

INDEX REGISTER(X)

DECODE AND

DATA BUS BUFFER

CONDITION
CODES

3333333

D7 D6 D5 D4 D3 D2 DI

Vee = PINS 8,35 'E“m"
Vss = PINS 1,21 ALU - ARITHMETIC & LOGIC UNIT OVERFLOW
CARRY (BIT 7)

REGISTER
(CCR)

LOGIC ONE

Fig.5 MV68SC02 block diagram and programming model

MV68SC02 SIGNAL DESCRIPTION

Proper operation of the MV68SC02 microprocessor
requires that certain timing and control signals be provided
and that other control signals be monitored to determine the
state of the processor. The following is a summary of the 36
processor signals, (refer Block Diagram Fig. 5).

Address Bus (A0-A15) Sixteen pins each connected to a
three-state bus driver capable of driving one standard TTL
load and 90pF.

Data Bus (D0-D7) Eight pins each connected to a three-
state bidirectional bus driver capable of driving one standard
TTL load and 130pF.

Read/Write (R/W) This output indicates to memory (or
peripheral) devices that the processor is in a Read (high or
Logic ‘1") or Write (low or Logic ‘0’) state. The normal state of
this signal, including when the processor is halted or waiting
for an interrupt following a WAI instruction, is high. This
output is capabie of driving one standard TTL ioad and S90pF.
Valid Memory Address (VMA) This output indicates to
memory (or peripheral) devices that there is a valid address
at the address outputs, and is capable of driving one
standard TTL load and 90pF. When the processor is halted,
or following a WAI instruction, this signal is low (‘0’ state).

Bus Avallable (BA) This output indicates that the processor
has stopped and the address and data buses are available,
e.g.when halted or following a WAI instruction. This outputis
capable of driving one standard TTL load and 30pF.

E Clock (E) This output is equivalent to ¢2 on the MC6800
and is a single phase clock to the memory (or peripheral)
devices capable of driving one standard TTL load and 130pF.
EXTAL and XTAL These two connections are for a parallel
resonance fundamental crystal of AT cut and frequency four
times the desired operating frequency. Alternatively EXTAL
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may be driven from an external TTL source with XTAL left
open circuit. (In either case, the teLo limits must be met.) The
low to high transition at EXTAL clocks the internal divide by
four and EXTAL may be stopped with E high to perform
single cycle execution.

Memory Ready (MR) This TTL-compatible input signal
allows stretching of any positive half-cycle of E (for
interfacing with slow memories) when taken low
immediately after the commencement of that half-cycle.

HALT This TTL-compatible input signal allows processor
operation to be halted or single-instruction stepped. HALT
transitions should occur tecs before the rising edge of E.
When taken low the processor will stop at the end of the
current instruction, with BA and R/W high, VMA low and the
Address and Data outputs in their high impedance state. If
then HALT is returned high for just one E clock cycle, the
processor will execute its next instruction and siop again.
Interrupts NMI and IRQ, provided their pulse width exceeds
teve, will be latched if received whilst halted, and acted upon
one instruction after resumption.

RESET This input is used to reset and start the processor
from a power down condition, or to reinitialise the processor
at any time. At power-up, RESET must be held low for a
minimum of 8 E clock cycles, or 20ms, whichever is the
greater. When reinitialising, RESET must be low. for a
minimum of 3 E clock cycles. Once these conditions have
been satisified, whilst remains low VMA and BA will
be low with R/W high and the Data outputs in their high
impedance state. The Address outputs will be set to the first
Reset Vector Address FFFE, and the internal registers
cleared. ____

When RESET is returned high, the contents of both FFFE
and the second reset vector FFFF are loaded to the Program




Counter to effect indirect addressing to the programmer’s
initialisation routine, and the Interrupt Mask (CCR Bit 4) is
set. (This bit must then be cleared under program control
before the processor can be interrupted by Ig%.)

Hardware Interrupt Request (IRQ) This TTL-compatible
input requests that an interrupt sequence be generated
within the processor, which will complete the current
instruction before recognising the request, and then only
begin an interrupt sequence if the interrupt mask (CCR Bit 4)
is clear. The interrupt sequence comprises 12 E clock cycles
in which the program counter, index register, accumulators
and condition code register are stacked, the interrupt mask is
set, and the program counter loaded from IRQ vectors FFF8
and FFF9. The processor will thus branch to the
programmer’'s IRQ servicing routine, which will usually
conclude with an RTI instruction to unstack the interrupted
program’s parameters and effect resumption of that
program.

Non-Maskable Interrupt (NMI) This TTL-compatible input
also requests that an interrupt sequence be generated within
the processor, but is not subject to the interrupt mask. An
interrupt sequence commences at the end of the current
instruction, stacking the registers then setting the interrupt
mask. In the 11th and 12th cycles the program counter is
loaded from NMI vectors FFFC and FFFD.

Both IRQ and NMI inputs are sampled whilst E clock is

high, and provided that tecs is met, will start their interrupt
sequence when E falls at the end of the current instruction.
When IRQ or NMI inputs are answering a WAI instruction,
the interrupt sequence is only 4 cycles. Both inputs can
accept pulse widths down to tcvc, but if both occur together,
or|if|NMT is 'received |just jbefore an IRQ-initiated sequence
reaches its vector cycles (11th and 12th cycﬂl_ej). vectors
.FFFC and FFFD will be accessed because NMI is given
priority. In such an event a pulsed IRQ input will be lost
because the interrupt mask will now be set.
RAM Enable (RE) This TTL-compatibie input disabies the
internal RAM when taken low. This is necessary when
external memory between addresses 0000 and 007F is to be
accessed since the data bus is fixed in output mode when
accessing the internal memory.

MV68SC02 INSTRUCTION SET

The MV68SC02 has a set of 72 instructions, listed
alphabetically in Table 1. These instructions are executed in
six different address modes - implied (inherent), immediate,
direct, extended, indexed and relative. Of the 256 possible 8-
bit operation codes, 197 are assigned. The instruction set is
as for the MC6800/MC6802. Plessey Semiconductors’
MV68SC02 Microprocessor Handbook™ includes full details
of the address modes, instruction descriptions, execution
times and cycle by cycle operation summaries.

ABA Add Accumulators
ADC Add with Carry

ADD Add

AND Logical And

ASL Arithmetic Shift Left
ASR Arithmetic Shift Right

BCC Branch if Carry Clear

BCS Branch if Carry Set

BEQ Branch if Equal to Zero

BGE Branch if Greater or Equal Zero
BGT Branch if Greater than Zero
BHI Branch if Higher

BIT Bit Test

BLE Branch if Less or Equal

BLS
BLT
BMI

BNE
BPL
BRA
BSR
BVC
BVS

CBA
CLC
CLI
CLR
CLV
CMP
COM
CPX

DAA
DEC
DES
DEX

EOR

INC
INS
INX

JMP
JSR

LDA
LDS
LDX
LSR

NEG
NOP

ORA

PSH
PUL

ROL
ROR
RTI

RTS

SBA
SBC
SEC
SEI

SEV
STA
STS
STX
SuB
Swi

TAB
TAP
TBA
TPA
TST
TSX
TXS

WAI

MV68SC02

Branch if Lower or Same
Branch if Less than Zero
Branch if Minus

Branch if Not Equal to Zero
Branch if Plus

Branch Always

Branch to Subroutine
Branch if Overflow Clear
Branch if Overflow Set

Compare Accumulators
Clear Carry

Clear Interrupt Mask
Clear

Clear Overflow
Compare

Complement

Compare Index Register

Decimal Adjust
Decrement

Decrement Stack Pointer
Decrement Index Register

Exclusive OR

Increment
Increment Stack Pointer
Increment Index Register

Jump
Jump to Subroutine

Load Accumulator
Load Stack Pointer
Load Index Register
Logical Shift Right

Negate
No Operation

Inclusive OR Accumulator

Push Data
Pull Data

Rotate Left

Rotate Right

Return from Interrupt
Return from Subroutine

Subtract Accumulators
Subtract with Carry
Set Carry

Set Interrupt Mask

Set Overflow

Store Accumulator
Store Stack Register
Store Index Register
Subtract

Software Interrupt

Transfer Accumulators

Transfer Accumulators to Condition Code Reg.
Transfer Accumulators

Transfer Condition Code Reg. to Accumulator
Test

Transfer Stack Pointer to Index Register
Transfer Index Register to Stack Pointer

Wait for Interrupt

Table 1 Instruction set - alphabetical listing

*Available last quarter 1981
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MV74SC137/138/139/237/238/239

@ s':&iﬁgﬁ:ﬁx aovance INFormaTion CCIVIO)S

Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to

be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office
tor details of current status.

MV74SC137, MV74SC138, MV74SC139
MV74SC237, MV74SC238, MV74SC239

OCTAL DECODERS/DEMULTIPLEXERS

This family of ISO-CMOS MSI circuits is designed for data input in a fuii four-minterm of two variables decode, as

use in high speed memory and peripheral address decod- shown in Fig.8.
ing systems. MV74SC138 and MV74SC238 decode 3 The devices are available in the 16-pin ceramic DIL (DG)
binary inputs (A,, A,, A,) to select one of eight mutually ex- package.

clusive outputs (O, —O,). Three enable inputs, two active
LOW (E ,, E ,) and one active HIGH (E,), reduce the need
for external gates in an expanded system. MV74SC137 and FEATURES
MV74SC237 feature additional latches on A,, A, and A, for

use in glitch free applications. When Latch Enable (LE) is

. ; Equivalent to 74LS Seri
LOW the device acts as MV74SC138. When LEis HIGHthe B8 Ed o s
address present at A, to A, is stored. A 1 of 32 decoder re- B Low Power ISO-CMOS Technology
quires only four of these devices and one inverter. B Short Propagation Delay
MV74SC139 and MV74SC239 feature two individual, two ) ) . .
line (A, A,) to four line (O, —O;) decoders. Each decoder | |fT.\DVOV6d NOISPT Margins, with Input Hysteresis
has an active LOW Enable (E') which can also be used as a I High Current, Sink/Source Capability
DEVICE SELECTION
Product Format Output
MV 745C137 1 of 8, latched address inverted
MV74SC138 10f8 inverted
MV74SC139 Dual 1 of 4 inverted
MV 74SC237 1 of 8, latched address non-inverted
MV 745C238 10f8 “non-inverted
MV 745C239 Dual 1 of 4 non-inverted
FUNCTIONAL BLOCK DIAGRAMS AND LOGIC
DATA
ouTPUTS
= 1) NABLEINPUTSL __ OouTPurs ____{ A0
H S TlEE B[ A A Ag | 0y 0; 6 03 0y 05 03 87| ]
B m | X XH] X X X | HHHHHHHH[
e & 40 g =E| 5 {x Lox| xxx [HHHHHHR K| NE
LHL| LLL U HAKRHAHKRRKR]| O
o JLUH L] LLH |HLHHHHHH| §F
HD_’LHL L HL HHLHHHHHE:E
— (“k LHL L HH HHHLHHHH_
e —ID.LHL HLL |HHHHLHHEH B’E
== (10) LHLlHLH H HHHHLHH]| Ys|8
S LHLU HHL|HHHHHARLHW|™
0 L HL H H H HHHHHHHL
1 9 Output corresponding to storea
'l ,{> 3 % |HH LI XXX address. L._all_others. H
H = high level, L = low level, X = don't care
ENABLE — 2, DG16
INPUTS | ¢, (5)
€ 2L - PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)

Fig.1 MV74SC137
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DATA

OUTPUTS
=0
0
A [16]Vec
———— — ) o
£ ©) o 3 By | M A A 10 0, 5 80 0 0 0 = -
rs g, @ 4}% X H XXX | HHHHHHHEH ! o
E g — 121, L X X X X HHHHHHHH & 4] (130,
| s H oL LLL |LHHHHHEHEH &3] k30,
- H oL LLH [ HLHHHHEHEH . 5
_ZD-G. H L L HL HHLHHHHH 2 ] .
o) H L L HH HHHLHHIHH 6,E 05
1 - B,
Ao W ep 1 i; P—is HoL HLL |HHHHLHHH| (8E [3]06
) o HoL HLH|HHHHHLHEH
f::‘fgs’A‘uDH»Q s HoL HHL|HHHHHHLH
. H oL HHH|[HHHHHHAHAL DG16
9
A ‘.’_’{>___<..{>_ 1 ¥ H = high level, L = low level, X = don't care
PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)
Fig.2 MV74SC138
DATA
ourputs
Y 130 - Vec
ENABLE  E, (1) 5)= A2
—4> 1 15, 2] 1Y
[N E An
o= INPUTS OUTPUTS e
[ ENABLE L — ﬁ..[u: An
saeer [P L'{>—‘ £ AAh155ESE s -
weuTs |, i3 N5y, H X X | HHHH 3] O
D> L LL LHHBH ou 3] [
L LH| HLHH o _
] " L | He|HHLH » s
_a5) L H H H HHL o s
ENABLE B, (11)=
D_ O H = high level, L = low level, X = don't care
‘Q‘“) L | T
SELECT ® - DG16
INPUTS ‘vn""D [N

TRUTH TABLE PIN CONNECTIONS
LOGIC DIAGRAM (EACH HALF) (TOP VIEW)

Fig.3.MV74SC139

m {15)
 *e —1 ———_:E)—n. INPUTS .
ENABLE | _ SELECT ourpurs ~
o LEEy B[ A; Ay Ag | Op 0y 0y 03 0, 05 0 Oy h[q
3 o [ X x H| x x x LLLLLLL o
4 X L X X X LLLLLLL [3]
N 4
) ST O [ew e cor Twivitee [
npurs LHLI LLH LHLLLLLL &3]
o LA L] LMWL | LLHLLLLL
Efs
't “lemwi]l cun LLLHLLLL ]
T FT LLLLHLLL o]
13 % L H L H L H LLLLLHLL Vs3]
M) D ss|
e LHL H H L LLLLLLHL GND
110)
SS= o bt WLl oHHk LLLLLLLH
5’3— H H L X X X Oulput corresponding 1o storea
adgress H_ail others L
w . =] )™, H = high level. L = low level. X = don't care
u_4>J
ENABLE )0, DG16
INPUTS Ev‘il d
PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)
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DATA
ouTPUTS
(15)
__T_ﬂD—ou —L — pop—, o 7 b vee
- | (14) E L, Az Ay Ag B 8, 0, 5,0, 0, 5 0; g ELY
X H X X X [
I £, (9) —13) L ox X X & A 1 g o
ABL
byt | By 1) % H oL Lt PR R O ELY
25 —2) H oL LLH LHLLLL L L |&[E I 05
= HoL LHL LLHLLLLL
H L LHH LLLHLLLLE’E [t o,
—+— o, HoL HoL L Cieinil o0 19 05
" H oL H L H tLLLtr:t!»?SE] [9) o¢
W f HoL H OH L LLL
Ao ‘Jl> »—D_o’ H oL HHH| LLLLLLLH
seweer |, @ LI W, H = highlevel. L = low level. X = don'tcare
INPUTS .
", 0616
3) | d
e D s PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)
Fig.5 MV74SC238
DATA
ouTPUTS
o,
S ) - N | ouTPuTs
_ ENABLE
ENABLE  E, D‘E‘)o" E Ay Ay O 0, 0, 03 ELN
1
H X X L L L L h
®),, L [ HLLL
e 2 E" o L L H LHLL ELN
SELECT lr> | o L WL | LLHL 17 0oy
INPUTS @) [N L HH| LLLH
lu—a{ So—4 [0,
H = high level, L = low level, X = don'tcare a *

ENABLE E, "_5"{> ) 0%,
- i

(10)
O
e
e [~ bGts
13) 0.
M » TRUTH TABLE PIN CONNECTIONS
LOGIC DIAGRAM (EACH HALF) (TOP VIEW)

Fig.6 MV74SC239

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb=0°Cto+70°C

PARAMETER SYMBOL MIN TYpP MAX UNIT TEST CONDITIONS
High level input voltage Vin 20 v Vee = 525V
Low level input voitage V"_ 08 v Veg = 475V
[ Fysteresis (Vy+ - Vi) 02 0.5 v
High level output voltage VoH 24 v Vog = 475V, gy = —14mA
435 v low = —3mA
Low level output voitage VoL 04 v Veg = 475V, Ig = 12mA
Tnput current at maximum [ 15 MA Veg = 525V, V) = 555V
input voltage
High level input current [ 10 NA Vo = 525V, V) = 27V
|~ Low level Input current _ W -0 WA Vco = 525V, Vi = 0.4V
Wm Tos 40 mA Ve = 525V
Supply current 'OC 0.1 mA VCC = 5.25V, outputs open

1. AlITYP. values at Ty, = 25°C Vo = 5V
2. Max. dissipation or 1ms duration should not be exceeded.
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SWITCHING CHARACTERISTICS

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

PARAMETER SYMBOL MIN TYP MAX UNIT c‘fi’ 105:: D;'::Kiﬂg(
Propagation delay time toLn -3 nS
Address to output
Propagation delay time [ 30 nS
Address to output
Propagation delay time toLH 19 ns MV74SC137 and MV74SC237
E, or E, to output
Propagation delay time toHL 29 nS
E, or E, to output
Propagation delay time oLk 19 nS MV74SC138 and MV745C238
E to output
Propagation delay time touL 29 nS
E to output
Propagation delay time oLy 17 ns MV74SC139 and MV74SC239
E to output
Propagation delay time tonL 27 nS
E to output
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN TP MAX UNIT
Supply voltage Voo 3.0 5 70 v
High level output current oH -24 mA
Low level output current lOL 24 mA
Operating free-air temperature TA 0 70 *C
3. Voitages are with respect to Vgg/GND
ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are limiting values
above which operating life may be shortened or specified
parameters may be degraded.
PARAMETER SYMBOL VALUE
Supply voltage Vcc -0.5V to 7.0V
Input voltage vy -0.3Vto VCC + 0.3V
Output current, each output o x75mA
Operating temperature TA —40°C to +85°
Storage temperature 'l’s ~85°C to 150°C
Packag_v power dissipation P 450mwW
Vee
tong [ —— — tml—— a
TEST
Von DEVICE A
ouTPUT
13V 1.3v G
OUTPUT
V
o VSS/GND
EQUIVALENT
I\Lo‘;' TEST LOAD
QUFRTED 13V 13v
Voo
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Fig.7 Propagation Delay Times
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Fig.8 Logic Reduction Application: 4 minterms of 2 variables by MV74SC139

PIN FUNCTIONS
PIN DESCRIPTION
Ag, Ay, A Select (Address) Inputs, to be decoded
or
Agas Agp
Ata, Atp
Eh E2v E3
or _
E. B, Chip Enable Inputs
or
Ey, Ep
LE Latch Enable Input
00 07 Decoded Outputs
60 Oy Inverted Decoded Outputs
Vee Positive Supply Voltage
Vgs/GND System Ground
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MV745C240/241/244/450/541
@ ghﬁﬁ?cﬁrvs apvance nFormation CIVIO)S

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

MV74SC240, MV74SC241, MV74SC244
MV74SC540, MV74SC541

THREE-STATE OCTAL BUFFERS/LINE DRIVERS

This family of ISO-CMOS Octal Buffers and Line Drivers
is designed to improve PC board density and performance
in three-state memory address drivers, clock drivers and
bus oriented receivers and transmitters. A comprehensive
range of devices covers a selection of differing input/
output pin layouts, inverting and non-inverting buffers and
a choice of similar or complementary output controls (E,,
EB)~
The devices are available in the 20-pin DIL (DG) package.

FEATURES
B Equivalent to 74LS Series
B Low Power ISO-CMOS Technology
I Short Propagation Delay
B Improved Noise Margins, with Input Hysteresis MV74SC240 MV74SC241
B Bus Oriented 3-state outputs
B High Current Sink/Source Capability Fig.1 Pin connections (top view)
Vee
&
[
n
O
n
Oy
In
O
s
MV74SC244 MV74SC541 DG20
TRUTH TABLES
INPUTS OUTPUT MV74SC241 INPUT! OUTPUT
E MV7 A BUFFERS B BUFFERS 3 E, 74SC540 | MV74SC54
€ fos ﬁ?‘o MV?‘S(?“ INPUTS | OUTPUT INPUTS | OUTPUT Ei | Bz | o JMV7 Og7 700-1 !
L L H L a | log Og3 Es | log O3 LiLgt H L L Logic Low
L H L H Lt L H| L L [ L H H Logic High
H X z z L H H H|H H H | x| x z z X Don't Care
or B Buffers H | X z L]x z X|H]X z z Z High impedance
DEVICE SELECTION
PRODUCT 3-STATE CONTROL DATA OUTPUTS
MV745C240 Ea Eg inverting
MV74SC241 Ep; Eg non-inverting
MV74SC244 Ea Ea non-inverting
MV74SC540 E; AND E; inverting
MV74SC541 E, AND E, non-inverting 117




MV74SC240/241/244/450/541

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values
above which operating life may be shortened or specified

parameters may be degraded.
PARAMETER SYMBOL VALUE
Supply voltage Vee -0.5V to 7.0V
nput voltage v ~-0.3V to Ve + 0.3V
Output current, per output 'Q *+75mA
Operating temperature TA -40°Cto +85°C
Storage temperature Ts -85°C to 150°C
Package Power dissipation P 450mwW
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN TYP MAX UNIT
Supply voltage VCC k) 5 7 v
High level output current 'OH —-24 mA
Low level output current 'OL 24 mA
Operating free-air temperature Tamb 0 70 °C
1. Voltage values are with respect to VSSIGND
ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tams = 0°C to +70°C
PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS
High level input voltage Vi 20 v VCQ = 5.25V
Low level input voltage ViL 08 v
Hysteresis (Vy + - Vy-) Vo 0.2 05 \
High level output voitage Vou 2.4 v Vee = 4.75V, lon = —14mA
4.35 v IOH = -3mA
Low level output voltage VoL 0.4 v Vee = 4.75V, oL = 12mA
Oft-state output current, lozn 20 MA Veg=5.25V,Vgp=27V
high-level voltage applied
Off-state output current, |OZL -20 MA Veg=5.25V,Vg =04V
low-level voltage applied
Input current at maximum l‘ 15 MA VCC = 5.25V, V| = 555V
input voltage
High level input current ™ 10 MA Voo = 525V, V| = 27V
Low level input current IIL -10 MA VCC = 5.25V, Vl = 0.4V
["Short circuit output Tos ~40 mA NOTE 2
current Veg = 525V
Supply current 'CC 1 0.1 mA VCC = 5.25V, outputs disabled
2. Max. dissipation or 1mS duration should not be exceeded.
3. All Typical values at TA =25°C VCC =5V
SWITCHING CHARACTERISTICS
Test conditions (unless otherwise stated):
Vee =5V, Tamp = +25°C
PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS
Propagation delay time, toLH 12 ns
low-to-high-level output CL = 45pF, R, = 667
Propagation delay time, [ 15 nS
high-to-low-level output
Output enable time to low Ievel 'PZL 20 nS
Output enabie time to high level tpz1 15 nS
Output disable time from low level = =
utput disable time fre low level toz 20 nS C, = 50F, R = 667
Output disable time from high level Tonz 10 ns
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MV74SC240/241/244/540/541

€ =208 4 =208

Vin =3V VecorVoz
INPUT Y S 1.3v R
— N ViL =0V t
: Test
Device >
L o L tene oﬁ‘t"')cm Point
Von <
L
1.3V v L Vgg/GND
OUTPUT —._IPHL o Equivalent Test Load
Vou
Propagation Delay Times
OuUTPUT l______ Viy = 3v
ENABLE y Vil = oV
y Von
h-tprz = _
o Voz = 2.5V
ouTPUT | Vou
tpzH 0.5V Vou
1.3V Enable, L terz Voz =25V
Disable Times VoL
Fig.2 Voltage waveforms
PIN FUNCTIONS
PIN DESCRIPTION
EA! _EB
E, E, Data Output Enable
EA, EB
Toa - laa
log - l38 Data Inputs
or
lo7
Ooa - O3a
OOB - 035 Data Outputs
or
Qg - Oy
Bon - O
A " 23A
Ogg - Oag | Inverted Data Outputs
or
Oy -0;
Vee Positive Supply Voltage
Vsg/GND | System Ground
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o) PLESSEY

Semiconductors

MV74SC245/545

ADVANCE INFORMATION C:NKB

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

MV74SC245 MV74SC545

OCTAL BUS TRANSCEIVERS WITH 3-STATE BUFFERED OUTPUTS

for details of current status.

These octal bus transceiver circuits are designed for
high-speed asynchronous two-way communication be-
tween data buses. The control function inputs minimize
external timing requirements.

The devices provide data transmission from the A bus
to the B bus or from the B bus to the A bus depending upon
the logic level at the direction control input (DIR) pin. The
enable input (E) pin can be used to disable the device out-
puts so that the buses are effectively isolated from each
other. The MV74SC545 differs from the MV74SC245 by use
of inverting buffers.

The devices are available in 20-pin DIL(DG)package.

FEATURES

Pin Compatible with 74L.S245 Types

Low Power ISO-CMOS Technology

Short Propagation Delay

Bus Oriented 3-state Outputs

Improved Noise Margins, with Input Hysteresis
High Performance Input/Output Clamping

Fully TTL compatible, Inputs and Outputs

PIN FUNCTION

o

™

vss
Buo L

DG20

Pin Description

Ag - Ay
Bo- By

Bus A, Data Inputs/Outputs
Bus B, Data Inputs/Outputs

DIR Direction Control Input

mj

Enable Input, Active LOW
Vee Positive Supply Voltage

Vss/GND System Ground

and logic diag (top view)

FUNCTION TABLE

En%ble Dlrecﬁ%r:RConlrol Operation
L L B=—+>A
L H A—B
H X Isolation

H = High Level, L = Low Level, X = Don't Care
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MV74SC245/545

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated):

Tamb = 0°C to +70°C

Parameter Symbol Min Typ Max Unit Test Condition
High Level Input
Voltage Viu 2.0 ' Vee = 5.25V
Cow Level Input Voltage Vi 0.3 v Vog = 4.75V
Hysteresis (VT + — V-) 0.3 \
High Level Output Von 23 v Vee = 4.75V gy = — 14mA
Voltage 4.0 v lgy = —3mMA
Low Levei Output
Voltage VoL 0.4 v Vee = 475V lg = 7mA
state Output Current,
High Level Voltage
Applied lozn 20 JA Vee = 525V Vg = 27V
Offstate Output Current,
Low Level Voitage ‘
Applied loz1 -20 uA Ve = 525V Vg = 0.4V
Input Current at :
Maximum Input Voltage Iy 15 LA Voo = 525V V, = 5,55V
High Level Input
Current (Note 1) ™ 10 uA Voo = 525V V), = 2.7V
Low Level Input Current(1); Iy =10 LA Ve = 5.25V_V, = 0.4V
Short Clrcult Output ]
Current log - 40 mA Vee = MAX (Note 2)
Supply Current lec 0.1 mA_ | Vee = 5.25V Outputs disabled
Note 1. Inputs DIR and E
Note 2. Max. dissipation or 1 ms shouid not be exceeded
Note 3. All Typ. values at T, = 25°C, Vg = 5V
SWITCHING CHARACTERISTICS
Test Conditions (unless otherwise stated):
Vec =5V Tamp=25°C
Parameter Symbol Min Typ Max Unit Test Condition
Propagation Delay Time
Low to High Output toLn 22 nS
Propagation Delay Time
High to Low Input tenL 25 nS C_ = 45pF
Output Enable Time
to Low Level tezL 41 nS R, = 6670
Output Enable Time
to High Level tpzn 40 nS
Output Disable Time
from Low Level tez 32 nsS C_ = 5pF
Output Disable Time
from High Level torz 40 nS R, = 6670
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ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values
above which operating life may be shortened or specified
parameters may be degraded.

MV745C245/545

Parameter Symbol Value
Supply Voltage Vee -0.5V to 7.0V
Input Voltage \'A -0.3Vto Vgg + 0.3V
Output Current lo +75mA
Storage Temperature Ts -65°C to 150°C
Operating Temperature Tamb -40°C to 85°C
Power Dissipation P 450mwW
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 5 7 \'
High Level, Output Current lon -24 mA
Low Level, Output Current loL 24 mA
Operating Temperature Tamb 70 °C
Note: 4. Voltages are with respect to Vgg/GND
%, = 2008 ty = 20nS Vi = 3V Voo or Voz
INPUT 1.3V 1.3V R
Vip = 0V L
" Test
teLn toHL 83‘1';)0& Point
Von %
L
VoL ‘ Vss/GND
Propagation Delay Times Equivalent Test Load
ENABLE Viy = 3V
- ————
INPUT E N(1.3V 7 1.3V Vi = OV
’ l—rtpzL.
£ . VoH
1.3V —tpLz Voz = 2.5V
0.5V e 25
OUTPUT ' | oL
~tozn 0.5V Vo
7 13V ._tsz ——— VQZ=2.5V
Enable,Disable Times Vou

Fig.2 Voltage waveforms
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MV74SC373/374/533/534/563/564/573/574

@ SI:&ESSQE! aovance iNFormation CCIVIO)S

Advance information is issued to advise C s of new itions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice although we would expect this performance data to
be rep t of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office
for details of current status.

MV74SC373, MV74SC374, MV74SC533
MV74SC534, MV74SC563, MV74SC564
MV74SC573, MV74SC574

3-STATE OCTAL D-TYPE TRANSPARENT LATCHES
AND EDGE TRIGGERED FLIP-FLOPS

This family of 8 bit latches features 3-state operation FEATURES
and is designed for use in high speed, bus oriented sys-

tems. The ‘373 appears transparent to data (outputs M Equivalentto 74LS Series

change asynchronously) when Latch Enable, LE, is HIGH. Low Power ISO-CMOS Technol

When LE is LOW, data meeting the set up times becomes n ion Del 0%y

latched. The ‘374 latches hold their individual data when M Short Propagation Delay

meeting sevtv up times with ﬂgef clock, CK, LOW-to-HIGH B Improved Noise Margins, with Input Hysteresis
transition. With both devices does not affect the state : 3Sta

of the latches, but when OE is HIGH the outputs become n Bys Oriented ) e Outputs -

high impedance. Data may thus be latched even when the I High Current, Sink/Source Capability

device is deselected. The family offers a choice of inverted
or non-inverted outputs.
The devices are available in 20ead ceramic DIL (DG)

package.
DEVICE SELECTION
Product Format Output
MV74SC373 transparent latch non-inverted l], r 0
MV74SC374 D type flip-flop non-inverted i’
MV74SC533 transparent latch inverted
MV74SC534 D type flip-flop inverted
MV74SC563 transparent latch inverted
MV74SC564 D type flip-flop inverted
MV74SC573 transparent latch non-inverted
MV74SC574 D type flip-flop non-inverted
hve: & 1 vee
De L D2 Dy De Ds Os or :] o Do J O
o o Do
T T T T e A
1 Ly o Le? s o o i
Nos  oe [oe
los o MNos
[oa 0 [0s
1 1 1 T T T | o o v
o L L O E. g ] E
LOGIC DIAGRAM MV74SC373 MV74SC573
PIN CONNECTIONS DG20

Fig.1 MV74SC373 and MV74SC573

125



MV74SC373/374/533/534/563/564/573/574

RECOMMENDED OPERATING CONDITIONS

PARAMETER

SYMBGL

uNIT

Supply voitage

Voo

High level output current

‘o

-24

Low levei output current

‘oL

24

Operating free-air temperature

Tamb

0

Width of ciock/enabie puise,

15

Data set up time]  MV74SCXX3
MV74SCXX4

W
tIII

[

23| 3|8 3|3 <

Oata hoid time MV74SCXX4

MV74SCXX4

L)

104
0t

2

n8

1. The arrow indicates clockienable transition: $ LOW to HIGH,  HIGH to LOW

2. Voitage values are with respect to vsslGND

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb =0°C to+70°C

PARAMETER

SYMBOL

MAX

TEST CONDITIONS

High level input voitage

20

Voo = 528V

Tow fevel input voitage

08

Vo = 415V

Hysteresis (V1 + - Vo =) [ECK,OE

0.3

High level output voltage

Vee = 4.%,. =
oH =

-10mA
-2mA

Low level output voitage

<<g<|qg<

VCC = 4.75V, |°|. = 10mA

input current at maximum
Input voitage

5

Voo = 525V. V| = 558V

High level input current
any input

uA Vo = 528V.V) = 27V

Low level input current

-10

Vog = 525V, V= 04V

TT-state output current,iow-level voltage applied

[Off-state output current high-level voltage appiled| lozn

Voo = 88V, Vg = 21V

~20

Voo = 328V, Vg = 0.4V

Short circult current
(Note 3)

HEER

Voo = 525V

Quiescent supply current

mA Veg = 525V, outputs disabled

3. Max. dissipation or 1mS duration should not be exceeded.

4. All TYP. values at Tamb = 25°CV CC =5V

SWITCHING CHARACTERISTICS (Fig. 5)
Test conditions (unless otherwise stated):

Voo =5V, Tamp = +25°C

PARAMETER

SYMBsOL

3

MAX

uNiT

TEST CONDITIONS

tion delay time,
low-to-high levei output

Propagation delay time
high-to-low level output

nS MV74SC373, MV74SC573
+ MV74SC533, MV74SC563

nS | MV74SC374, MV74SC574
| MV74SC534, MV74SC564

Cy = 450F

R_ = 67

Sutput enable time to low level

S

Output enable time 1o high level

s |

Butput disable time from low level

ns

Gutput disabie time from high level

nS

C_ =50F

R = 687

Operating frequency

BIRI8|&8|5| 888

MHZ

Note 5

5. Maximum clock frequency is tested with all outputs loaded.

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values
above which operating life may be shortened or specified

parameters may be degraded.

PARAMETER

SYMBOL

VALUE

Supply voltage

-0.5V to 7.0V

Input voitage

-0.3Vto Voo + 0.3V

Output current, per output

* 75mA

‘Operating temperature

~40°Cto +85°C

Storage temperature

—~85°C to 150°C

Package power dissipation

450mW
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MV74SC373/374/533/534/563/564/573/574

N~ ofive &P ~ ) ves
: o wie wha
3 ol m]s 18]
g w]os 02« {16
s o]0 Di]s 18[]6s
o B[]%& 0 i 15[]0
7 wfos os[]r w[15s
0 E el T T ) 1]
o 2[]on 01[]e 2 gﬁ,
o nfE ;,‘; 0 i
LOGIC DIAGRAM MV74SC533 MV74SC563

PIN CONNECTIONS  pgag

Fig.2 MV74SC533and MV74SC563

ﬁﬂ'? ~ 0l ﬁg? ol ve
0[]z wlle, oul]2 0[] oo
[ i E) vl wls 8]0
[ whos 02(]¢ [0
of]s efJos Da[]s 1e[]0s
0z[Je 15[]os Ds[]e 15[]0¢
L wllos 07 ulos
0:Je wfloe Ds[e 1a[]os
0]e 12flos 01 ujm
o ek oo nflex
LOGIC DIAGRAM MV74SC374 MV74SC574

PIN CONNECTIONS pg20

Fig.3 MV74SC374 and MV74SC574

gt~ whw ®@f < whw
0[]z w[]® o] w[]de
Do[]s wflor oiffs 8]0
o wflos 020l vfl&
[ w[los  Da]s 1[] s
(13 5[] Da[fe 15[] 0
7 ﬁ D247 wllos Ds[}r wf]6s
o e wflos  Ds[]e 1] 5
ah wpa ol o
anlwe nf]ex ,;.’i‘,[to nflex
LOGIC DIAGRAM MV74SC534 MV74SC564

PIN CONNECTIONS pg20

Fig.4 MV74SC534 and MV74SC564
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MV74SC373/374/533/534/563/564/573/574

= 20n§

i = 20nS

Vin = 3V ——a— Vg OrVoz
INPUT [1.3\, S\ tav R
__] L— ViL = 0V t
. Test
e toLn L ten y 83‘{;)“& Point
OH
Co
13v | 1.3v Vou I Ves/GND
OUTPUT —__ PHL Equivalent Test Load
— le— tpLH Vou
1.3V 1.3v
Vo
Propagation Delay Times Vin = 3V
OUTPUT 5( 7 v ViL = OV
ENABLE
[— tPZL—]
. VOH
1.3V [~tPLZ Voz = 2.5V
0.5V v°z
OUTPUT oL
~—tPzH —— 0.5V Vor
1.3V Enable/Disable Times l—tpHZ Voz = 2.5V
VoL
Fig.5 Voltage forms (enable, disable and propag delay times)
PIN FUNCTIONS
Pin Description
Do.7 Data Inputs
Og.7 Non Inverted Data Outputs
O¢.7 Inverted Data Outputs
[o] 4 Output Enable
CK Clock Input
LE Latch Enable
Vee Positive Supply Voltage
Vgs/GND System Ground
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Semiconductors ADVANCE INFORMATION CIVK)S

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

e rep
for details of current status.

DUAL-TONE MULTIFREQUENCY (DTMF) RECEIVER/DECODER

The MV8820 is a CMOSI/LSI circuit designed to detect
all 16 DTMF combinations of mixed tones using digital cir- ss2lfe ~ 2P
cuit techniques. The circuit accepts the tones after filter- mq, sfer
ing, separating and squaring of the high and low frequency
groups. It then converts the input signals into digital output resr o =St
codes which represent the number that was originated at ange npest
the transmitting unit. The circuit will accurately discrim- o2(Js »f]A
inate between adjacent frequencies in both the high and Ml 0[] N
low bands in the presence of noise and normal voices. The uts whw
actual algorithm used was developed empirically in actual
telecommunication environments and by using the statis- ol vpw
tical differences between noise, tone and speech. ule w[H
The internal timebase uses a 3.58MHz crystal to pro- ufjo 1w
vide accurate detection. A built-in Power-On Reset ensures T PLE:S DG24
proper start-up whenever power is applied or reapplied to vsslle ol vee DP24
the circuit. Either 5V or 12 to 15V operation is offered as a

result of an on-chip power supply regulator circuit.

The output code converter consists of a ROM which Fig.1 Pin connections

provides two different 8-bit code formats. These are; a 2-of-
8 (4 rows and 4 columns) or 4-bit hexadecimal and a 4-bit
code compatible with the GIAY-5-9100 Dial Pulse Converter

Steering logic and a guard time input are provided to
offer adjustable ‘acquire time’ and ‘release time’ of circuit.
The MV8820 is available in Plastic DIL (DP, -40°C to

circuit. The 8 outputs are latched and buffered 3-state C+85°C), Ceramic DIL (DG, -40°C to +85°C).

circuitry.

FEATURES

Il Central Office Quality Detection Vo0

B Excellent Voice Talk-Off ] 61

I Detect Times Down to 20ms [ sT

B 5Vto 15V Operation [ st

B Latched 3-State Buffered Outputs f

Il STD 24 Pin Package

B Detects all 16 DTMF Combinations INH

3 Output Codes Available He

Bl Uses STD 3.58MHz TV Crystal W

B Built-in Power-On Reset w2

I Low Power CMOS Circuitry

B Adjustable Acquisition and Release Times r H
Toe [ L4 seL
vss E“—Lv;s- R B

Fig.2 MV8820 functional block diagram

A v, g v,
24 pee e +5V N e 12Vi0+ISY

(b) 12V to 15V supply

(a) 5Vsupply MV8820 MV8s20

Ve Ve Vae Ve

13|
d
10kiw T 10u18v

Fig.3 Power supply optional connections 129
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MV8820

PIN FUNCTIONS
PIN NAME DESCRIPTION
1 0sC 2 Oscillator Inputs. Input and output of inverter circuit, to which a 3.57954S MHz TV color-burst
2 0SC 1 crystal is connected.
3 RESET | Reset Input. A logic HIGH on this pin causes the circuit to be reset to start of detect mode.
4 CO 1 . . . . -
5 co 2 18.2KHz Clock Outputs. Non-overlapping active-level HIGH signals for use with external circuits.
6 FH High Frequency Group (active HIGH) Input. Accepts and detects the high band frequencies of
1209Hz, 1336Hz, 1477Hz and 1633Hz.
7 L1 Low-Group (active HIGH) Outputs. With a logic HIGH on the SEL Input (pin 14), this low-group
8 L2 output will provide the low end of the 2-of-8 code format when combined with the high-group
9 L3 outputs. A logic LOW on SEL (pin 14) will cause these to provide a hexadecimal code format

10 L4 output.

1 TOE 3-State Output Enable Input. A logic HIGH on this input pin will cause the 8 buffered outputs to remain
in their high-impelance state.

12 VSS Negative Logic Voltage Input Terminal.

13 VEE Negative Voltage Input Terminal.

14 SEL Select Code Input. A logic HIGH on this input selects the 2-of-8 code output on L1, L2, L3, L4,
H1, H2, H3, H4 pins.

While a logic LOW on this pin causes L1, L2, L3, L4 to be a hexadecimal code, and H1, H2, H3, H4
to be in a code format compatable for the G.I. AY-5:9100 device.

15 H1 High-Group (active HIGH) outputs. A logic HIGH on the SEL input (pin 14) cause these outputs to

16 H2 provide the high end of a 2-of-8 code format when combined with the low-group outputs. When a

17 H3 logic LOW is applied to the SEL input, these outputs provide a code which is compatable with the

18 H4 Gl AY-5-9100 idevice.

19 INH Inhibit Input. A logic HIGH on this input pin will inhibit the circuit from detecting the input
frequencies corresponding to the 6 tone-pairs normally not used. This further improves “talk-off"”
for these applications.

20 FL Low Frequency Group (active HIGH) Input. Accepts and detects the low band frequencies of
697Hz, 770Hz, 852Hz and 941Hz.

2 EST Early Steering (active HIGH) Output. This output will go to a logic HIGH state as soon as a
recognizable tone-pair is detected. A noise spike, a frequency drift or even a monentary drop in the
incoming tones will cause this pin to return to a logic LOW state

22 ST
Steering Input. A logic HIGH level applied to this input will cause the circuit to accept and latch the
code for the tone-pair detected. It also causes the GT output (pin 21) to go to a logic HIGH. A
logic LOW level on this pin will release the circuit to accept a new tone-pair. GT output will return to
a logic LOW state.

3 GT Guard Time Output. This output goes to a logic HIGH when the circuit detects and accepts a valid
tone-pair. It will return to a logic LOW whenever the ST input (pin22) detects logic LOW level.

24 vDD Positive Voltage Input Terminal

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values above which operating life may be shortened or specified para-
meters may be degraded.

MV8820
DC Supply Voltage, Vpp -0.5to+16V
Logic Negative Supply, Vss -0.5VtoVpp
Input Voltage, All Inputs, Vi -0.25to Vpp +0.25V

Operating Temperature Range, Tymp -40°C to +85°C
Storage Temperature Range, Tstg  DG: -55°C to+175°C
DP: -55°C to +125°C
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, H format
00 Unit.

)
5-91
L4 H1 H2 H3 H4

L [Hexadecimal Ci
compatible with GIAV-
L3

SEL =
L1 L2

dJJITITI A JIJIJTIT ST

JdId T JIJTAJIIIITJT ST T

[N s N [N T, o R [, o [ o N [ i s i o

dAddJJAITI I I JIITIT AT

dd d A JAJIJITIITIIIIIIIT

ddJIIITJ L4 JdJITITIIT T

4IIJJdJIXTJIJIIXTJJTT I

bu oG b N e N s S e o s o (e S e gl

SEL=H (2-0f-8 Code)
L2 L3 L4 H1 H2 H3 H4

L1

RS N R R (R R S S S N e s s o o]

A d T J AT J AT J AT dd a4

AT JAdT AT dTT ddddda

e oG [ e T e oS Y Y s P T R N |

[ O Y [ [ S L O S e st s o R R s of

R R R R [ s s s P U R A s )

A A I I T A DI AT da

IITddddddd T dd4

~—NMITOLONODONO*r $LDOO

OUTPUT
FORMATS

ORIGINAL
DATA

Mv8820

TRANSMITTED

Table 1 Output truth table
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Advance information is issued to advise Customers of new additions to the Plessey Semiconductors range which, nevertheless, still
have ‘pre-production’ status. Details given may, therefore, change without notice aithough we would expect this performance data to
be representative of ‘full production’ status product in most cases. Please contact your local Plessey Semiconductors Sales Office

for details of current status.

DTMF DECODER
The MV8860 detects and decodes all 16 DTMF tone
pairs. The device accepts the high group and low group s T v
square wave signals from a DTMF filter (MV8865) and pro- osc1ed2 17:>s?
vides a 3-state buffered 4-bit binary output. The clock sig- 16.<q3 16= st
nals are derived from an on-chip oscillator requiring only a FHL4 15 st0
single resistor and low cost crystal as external L5 14> st
components. The MV8860 is implemented in CMOS L6 13
technology and incorporates an on-chip regulator, L7 125 INH
providing low power operation and power supply flexibility. LeJ8 M Ve
The MV8860 is available in Plastic DIL (DP) and Ceramic ToET9 1050 Vg, °E}§
DIL (DG), both with an operating temperature range of D
-40°C to +85°C.
Fig.1 Pin connections (top view)
FEATURES APPLICATIONS
I 18PinDIL Package In DTMF Receivers For:
I Central Office Quality Detection B End-toend Signalling
B Excellent Voice Talk-Off B Control Systems
I Detect Times down to 20ms B PABX
W Single Supply 5V, or 8 to 13V Operation B Central Office
I Latched 3-State Buffered Outputs B Mobile Radio
I Detects All 16 DTMF Combinations B KeySystems
M Uses Inexpensive 3.58 MHz Crystal B Tone to Pulse Converters
B Low Power CMOS Circuitry
B Adjustable Acquisition and Release Times
0sc1  0sC2 FHINPUT)  INH
RESET L
CLOCK CONTROL
1 GEN. DISCR. = \
1 & L2
T E ] g
8| |5| |
Vppo— Voo + § @© L3
COMP STEERING cglnsrcitzm ° H
1 .
Vs ot Vo LOGIC oL
VEE O——r
St St0 ESt GT FL(INPUT) TOE

Fig.2 MV8860 functional block diagram
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DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb = +25°C; fc = 3.579545 MHz

5V operation: Vpp - Veg = 5V, Vgg = Vgg, connections as Fig.5a
12V operation: Vpp - Veg = 12V, Rgsge = 2.5k, connections as Fig.5b

Outputs not loaded

For input current parameters only, Vi = V4o = Vpp, ViL = Veg, ViLo = Vss
All voltages referenced to Vg unless otherwise noted.

-

Characteristic Symbol |Min { Typ | Max Unit Test Conditions

[ 1] Operating Supply Voltage v 475| 5 5.25 ' Connections Fig. 5a
[ 2 | |Vop - Vee) oo 8 15 v Connections Fig. 5b

3 | S [Internal Logic Ground Voltage 4.75 5.25 Vv Connections Fig. 5a
— U . Vobss - "
| 4 | P (Vop - Vss) 6.5 v Connections Fig. 5b
——2—— p | Operating Supply Current oo ;: :: ?;V

7 | L [Internal Logic Ground Pin Current | —-22 mA 12V
(8 |Y . . Po 6.5 mw_| 5V

) Operating Power Consumption 30 W 12V

10 High Level Input Voltage m 4 Vv 5V
11|  |(All Inputs Except OSC1) 9 v 12V

12 Low Level Input Voltage Vi 1 \' 5V
[13 ]  |(All Inputs Except OSCH1) 3 v 12V
114 ] High Level Input Voltage Vivo 4.5 v 5V
(15 | | |OSC1 11 v 12V
116 | N Low Level Input Voltage Viio 05 \'J 5V Ref V,
[17 | p |OSC1 05 v 12V Ref Vg
18 | |, [Steering Input Threshold v 25 v 5V
(19 | ¢ |Voltage TSt 6 v 12V
120 | s Pull Down Sink Current ) 25 A 5V

21 (INF) Hi 190 WA 12V
[22 | |Pull Up Source Current | 7 WA 5V
23] |(TOE) T 55 WA 12V

24 Input High Leakage Current M 1 AA 5V or 12V
25 | [Input Low Leakage Current T 1 WA
126 |0 High Level Output Voltage v 4.5 \' 5V
@_ U [(All Outputs Except OSC2) OH 11 v 12V
(28 | ; Low Level Output Voltage v 0.5 v 5V
29 | (; |(All Outputs Except OSC2) oL 1 v 12V

30 | T [High Level Output Voltage v 45 v 5V

31 S [0sc2 OHO 11.5 v 12V
E2 Low Level Output Voltage v 0.5 v 5V Ref V

33 0SC2 oLo 0.5 v 12V Ref Vg
34| [ Output Drive P Channel | 05 mA_ [5V Vg, = 45V

35 Current Source OoH 0.5 mA 12V Vg, = 115V
36 | 8 (All Outputs N Channel o 1.0 mA__ |5V Vg = 05V
37| | | Except 0SC2) Sink t 1.0 mA— [12VVq = 05V
38 | p | Output Drive P Channel | 100 MA 5V Vpoy = 45V

39 Current Source OHO 100 MA 12V Vo = 11.5V
40 | lT’ 0sc2 N Channel | 150 AA |5V Vg, = 05V
(27 | Sink oLo 150 AA 72V Vgg = 0.5V
[42] S [Tristate Output LL-L=H 3% A [5V Appl Vo, = OV
43 | Current L,-L,=L 100 nA BV Appl Vo, = 5V
Li‘ (High Impedance Li-L,=H | 100 nA 12V Appl Vo, = OV
25 State) L,-L, =L oz 300 nA 12V Appl Vo = 12V

All “typical” parametric information is for design aid only, not guaranteed and not subject to production testing.




AC ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Tamb =+25°C; Vpp =+5V; f¢ = 3.579545MHz

MV8860

Characteristic Symbol |Min | Typ | Max | Unit Test Conditions
| 1] D Tone Frequency Deviation Accept Afy +25 % Nom.
| 2 | E Tone Frequency Deviation Reject Afg +35 % Nom.
| 3 | T Tone Present Detection Time top 8 10 15 ms
4| £ Tone Absent Detection Time toa 0.6 4 10 ms
5 c Guard Time (Adjustable) tarp or g 20 ms See Fig. 3
E T Time to Receive = (tpp + tgrp) trec 28 | 30 35 ms Fig. 7a R = 300k (2
| 7] o Invalid Tone Duration (f, of tgeg) taee 20 ms C = 0.1uF
8 | Interdigit Pause = (tpp + tgya) tip 30 ms
9 R Acceptable Drop Out (f, of t;5) too 20 ms
10 |\/p | FL FH Input Transition Time ty us 10% - 90% Vpp
1 Capacitance Any Input c 5 pF
12 | o Propogation Delay Stto L, - L, tpL 8 Ls Vpp 5V
13 | 8 us Vpp 12V
[14] Y [Propogation Delay St to StD trsto 12 us_ | Vop 8V
I 12 as | Vop 12V
16| P Propogation Enable tpre 300 ns Vpp 5V
51 U
17 | T Delay TOE to 200 ns Vpp 12V
18 Ly-Ly Disable teto 300 ns | Vop SV
9] S 200 ns | Vop 12V
20 | Crystal/Clock Frequency f. 3.5795 MHz 0SC 1 0OSC 2
21 | ¢ | Clock Rise Time [ 110 ns 10% - 90% | Externally
22 | L | Input Fall Time tuic 110 ns Vpp = Vss | Applied
23 | 0 [(OSC 1) Duty Cycle DC¢, 50 % Clock
24 | ¢ | Clock Output Capacitive Cioc pF With Clock Drive to OSC 1
25| K |(OSC 2) Load Crox nF Sinusoidal Output
With Crystal
ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are limiting values
above which operating life may be shortened or specified
parameters may be degraded.
Parameter Min Max Max
Voo - Vee 16 v L DG Package* 1000mW
Power Dissipation DP Package™* 250mW
Vpp - Vgs (Low
Impedance Supply) 5.5 \ * Derate 16mW/ °C above 75°C
Voitage on any pin ** Derate 6.3mW/°C above 25°C
except OSC1 OSC2 Vge —0.3{Vpp +0.3 All leads soldered to PC board.
Voltage OSC1 OSC2 Vgg =0.3|Vpp +0.3 | V
Max current at any pin
(except Vpp & Vgg) 10 mA
Operating DP/IDG .
Temperature | Package 40 +88 C
Storage DG Package -55 +175 | °C
Temperature |DP Package -55 +125 °C
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o Y
W o Pl TV
Original Detected
Tone TOE| L4 L3 L2 L1 Character INH | ESt ESt St | GT StD*
Character
None %] L L L L L
X L Y4 4 z Zz X L H H L z L
1 H L L L H DR H H L H V4 H
2 H L L H L D H L H H H H
3 H L L H H
4 H L H L L (b) Inhibit function (c) Steering
DR |5 H L H L H
6 H L H H L * DELAYED WRT St.
7 H L H H H FOR THE PURPOSE OF THESE TABLES CONSIDER:
8 H H L L L
9 |H|H L L H Varsvies LEGIC ok
o IR R R R e
**DON' ** LOGIC HIGH OR LOW
# H H H L L Z=HIGH IMPEDANCE  X=ANY CHARACTER
DA H H H L H
B H H H H L
C H H H H H
D H L L L L
(a) Output coding
Table 1 Coding data
EVENTS A B ¢ |o] E [ 6 |
WREC > |- [=——"REC—| |+~ INTERDIGIT PAUSE—~| —=|  |=— TONE DROP OUT
TONE#n TONE#n + 1 —f ,,Tno'f,
oo I
e L__T1 l LI 1
torp tere
_\ N—\ Vist
st GT A AL L — |
toL
DATA
OUTPUTS DECODED TONEn - 1 DECODED TONE #n DECODED TONE #n + 1
L1-L4 HIGH IMPEDANCE
—— fe—tPSID
50 I I
OUTPUT
—af |—tpre re—1pT0
TOE —"

A) SHORT TONE BURSTS : DETECTED, TONE DURATION IS INVALID

B) TONE # n IS DETECTED, TONE DURATION IS VALID, DECODED TO OUTPUTS.
C) END OF TONE # n IS DETECTED AND VALIDATED.
D) 3 STAGE OUTPUTS DISABLED (HIGH IMPEDANCE).
E) TONE #n + 11S DETECTED, TONE DURATION IS VALID, DECODED TO OUTPUTS.
F) TRISTATE OUTPUTS ARE ENABLED. ACCEPTABLE DROP OUT OF TONE #n + 1 DOES NOT REGISTER AT OUTPUTS.
G) END OF TONE # n + 1S DETECTED AND VALIDATED.

——
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PIN FUNCTIONS
Pin Name Description
1 0SC2 | CLOCK OUTPUT 3.58MHz crystal with parallel 5M(Q resistor connect-
ed between these pins completes internal oscillator,
2 OSC1 | CLOCK INPUT running between Vpp and Vgs.
3 IC Internal connection for testing only (reset) Note 1
4 FH High frequency group input. Accepts single rectangular wave High group tone
from DTMF filter
5 L1
6 L2 Data Outputs. 3 state buffered
Provides 4 Bit binary word corresponding to the tone pair decoded, when
7 L3 enabled by TOE
See Table 1for state table
8 L4
9 TOE 3 state output enabie input. Logic high on this input enables outputs L1-L4.
Internal pull up /
Internal logic ground. For Vpp - Vgg = 5V Vgg connected to Vgg.
10 Vss For Vpp - Vee > 8V, Vgg connected via resistor to Vge see Fig. 5
1 Vee Negative power supply. External logic ground
12 INH Inhibit input. Logic high inhibits detection of tones
representing characters #, *, A, B, C, D. Internal pull down
13 FL Low frequency group input. Accepts single rectangular wave low group tone
from DTMF filter
Steering input. A voltage greater than Vyg; on this input causes the device to
accept validity of the detected tone pair and latch the corresponding
14 St codeword at the outputs
Voltage< Vyg; on this pin frees the device to accept a new tone pair. See Table
1c and Functional Description
Delayed Steering Output. Flags when a valid tone pair has been received.
15 StD Presents logic high when output latch updated. When St voltage exceeds
Vrst- Returns to logic low when St voltage falls below Vyg;
Early Steering Output. Presents a logic high immediately the digital algorithm
16 ESt detects a recognisable tone pair. Any momentary loss of the incoming tone or
excessive distortion of the tone will cause ESt to return to a logic low
17 GT Guard Time Output. 3 state output. Normally connected to St, is used in the
steering algorithm and is a function of St and ESt (See Table 1c)
18 Voo Positive power supply
Note 1: Must be left open circuit.
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OPERATING NOTES

The MV8860 is a CMOS Digital DTMF detector and de-
coder. Used in conjunction with a suitable DTMF filter
(MV8865) it can detect and decode all 16 Standard DTMF
tone pairs, accurately discriminating between adjacent fre-
quencies in both high and low groups in the presence of
noise and normal voice signals.

To form a complete DTMF receiver the MV8860 must be
preceded by a DTMF filter, the function of which is to sep-
arate the high group and low group components of the
composite dual tone signal and limit the resulting pair of
sinewave signals to produce rectangular wave signals
having the same frequencies as the individual components
of the composite DTMF input. The high group and low
group rectangular waves are applied to the MV8860s FH
and FL inputs, respectively. The MV8865 DTMF filter pro-
vides these functions.

Within the MV8860 the FL and FH signals are operated
on by a complex averaging algorithm. This is implemented
using digital counting techniques (Control/Discriminators,
Fig.2) to determine the frequencies of the incoming tones
and verify that they correspond to standard DTMF fre-
quencies. When both high group and low group signals
have been simultaneously detected, a flag ESt (Logic
High), is generated. ESt is generated (cancelled) rapidly on
detecting the presence (absence) of a DTMF tone pair (see
Fig.3) and is used to perform a final validity check.

The final validity check requires the input DTMF signal
to be present uninterrupted by drop out or excessive dis-
tortion (which would result in ESt being cancelled) for a
minimum time (tgec) before being considered valid. This
contributes greatly to the talk off performance of the
system. The check also imposes a minimum period of ‘tone
absent’ before a valid received tone is recognised as having
ended. This allows short periods of drop out (tpp) or
excessive noise to occur during a received tone, without it
being misinterpreted as two successive characters by the
steering circuit (ESt, St, GT). A capacitor C (Fig.7a) is
charged via resistor R from ESt which a DTMF tone pair is
detected. After a period tgrp, V¢ exceeds the St input thres-
hold voltage Vrg;, setting an intemal flag indicating the
detected signal is valid. Functioning of the check algorithm
is completed by the three state output GT which is

nomnally connected to St and operates under the control of
ESt and St. Its mode of operation is shown by the steering
state table (Table 1c) and timing diagram (Fig.3).

Intemnally the presence of the ESt flag allows the
control/discriminator to identify the detected tones to the
code converter which in turn presents a 4 bit binary code
word, corresponding to the original transmitted character,
to the output latch. The appearance of the intemal St flag
clocks the latch, presenting the output code at the tristate
outputs L, to Ly. The St interal flag is delayed (by tpsip)
and appears at the StD output to provide a strobe output
function indicating that a new character has been received
and the output updated. StD will return to a logic low after
the St flag has been reset by V¢ (Fig.7a) falling below Vrg;.

Increasing the ‘time to receive’ (tgec) tends to further
improve talk off performance (discrimination against voice
simulation of a DTMF tone pair) but degrades the accept-
able signal to noise ratio for the incoming signal.
Increasing interdigit pause t,p further reduces the prob-
ability of receiving the same character twice and improves
acceptable signal to noise ratio but imposes a longer inter-
digit pause. Reducing trec or tip has the opposite effect
respectively. The values of tggc and tjp can be tailored by
adjusting tgTp and tgTa as shown in Fig.7.

When L, to Ly are connected to a data bus TOE may be
controlled by external circuitry or connected directly to StD
automatically enabling the outputs whenever a tone is
received. In either case StD may be used to flag external cir-
cuitry indicating a character has been received.

The MV8860 may be operated from either a 5V or 8 to
15V supply by use of the internal zener reference. The
relevant connection diagrams are shown in Fig.5.

When using the MV8860 with the MV8865 DTMF filter it
is only necessary to use the MV8865 crystal oscillator (see
Fig.6). When using the higher supply voltage range the
MV8865 OSC2 output should be capacitively coupled to
the MV8860 OSC1 input as shown in Fig.6.

Where it is desirable to receive only the characters avail-
able on a rotary dial telephone, taking INH to a logic high
inhibits detection of the additional DTMF characters.
Incidentally this also further improves talk off due to the re-
duced number of detectable tones.

HIGH GROUP FREQUENCIES Hz

+V]

o
@
<

~
N
S

LOW GROUP
FREOl:‘ENCIES
z

©
=

IololcE
BEOn:

20
21y
o

BEEE:
Blololt

(BLACKED IN CHARACTERS
ARE AFFECTED BY INH)

+Voo
Cssge = 10uF
Voo Voo K
josc 1 = SC1 Rssee
Vee Vgej—CSSEE
Vss Vss| 1
ov Reste g | T0 12 14 16V
Vpp = 5V Vop = 8- 15V . oo
(A) (B) TYP. VALUE Rsgee

Fig.4 DTMF matrix, indicating character-tone
pair correspondence
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Voo

c, =
Input 0—| )-[:g INPUT
Vae
Ry
O

MV8865

Voo [
0osC1
osc2

aoa

FH

8]

+5v
Ry = 2.0M
;2 =2M
3 = 300K
. osc2 Voo [ 14 g‘ = 3";
1 = 10nl
. osc1 6T [ 02 Z 0.10F
Ly = est = 3.579MHz
————FH sto34— < ™| < WITH DEVICE POWER SUPPLY
CONNECTED AS FIG. 58,
——L L, MV8860 | 33pF CAPACITOR AND
{ Re| 2M RESISTOR REQUIRED
—L. FL
C2|  TYPICAL PERFORMANCE
— L, m]
Y B
N vee DYNAMIC RANGE 30d
1 ToE Ves |14 TWIST +10dB
l ACC. SIN RATIO 14dB
Trec 30ms
L, L=L°L4 OE STD

Fig.6 Single-ended input receiver using the MV8865 (5V operation)

Torp =Tare
(R)

Est Est
(11 Ry S Ra &r Ry S Ry
st st
Ro Ro
T T
Tore < Tgre Tere > Tore

(8)

(C)

Tate = © (Ba + A) Logn (ur’ﬁ;) (H)
Tere = C (Ra + Ry) Logn(rfTh) (mv%ﬂ

FOR VoHest . VoLest Symetric About V1st = %2 Vpp
WITH Ry < 0.1 Ry Ro= Vop — Vee K©2

Ry’ Ry”
Rp< 0.1 (R?ﬂ-;ﬁ?)
A) Terp = Torecx0.69 Ry C (1- }‘R;)
B) Tcw% Ry’ Ry
RPN (]_a—ﬁi

B”GTE% 0.69 Ry’ C
C) Tere

Fig.7 Guard time adjustment
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MV8862/63

@ 5&5&?&! aovance nFormaion CIMIO)S

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

for details of current status.

DTMF DECODER

The MV8862 and MV8863 each detect and decode all 16
DTMF tone pairs. The devices accept the high group and < o~
low group square wave signals from a DTMF FILTER 355221 s ; :; :__;;‘;“
(MV8865) and provide a 3 state buffered 8 Bit binary output = 2=t
with a choice of 3 coding formats. The two devices differ st 4 21 =Est
only in the specific output code formats they provide. The §b <5 20[aFL
clock signals are derived from an on-chip oscillator requir- FHe] 6 19 >1nh
ing only a single resistor and low cost crystal as external Q,<J7 18[>=q,
components. The MV8862/3 is implemented in CMOS tech- Q,<Js 7E>=a
nology and incorporates an on chip regulator, providing low Qg9 18>0,
power operation and power supply flexibility. Q10 1 :;""

The MV5862/3 are available in Plastic DIL (DP) and o= I Sy DG24
Ceramic DIL (DG), both with operating temperature range s b DP24
of -40°C to +85°C.

Fig.1 Pin connections (top view)
FEATURES APPLICATIONS
W Hexor 2of 8 Output Codes In DTMF Receivers For:
Bl Central Office Quality Detection B End-toend Signalling
B Excellent Voice Talk-Off B Control Systems
B Detect Times down to 20ms B PABX
B Single Supply 5V, or 8to 13V Operation B Central Office
B Latched 3-State Buffered Outputs B Mobile Radio
I Detects All 16 DTMF Combinations I KeySystems
B Uses Inexpensive 3.58 MHz Crystal I Tone to Pulse Converters
B Low Power CMOS Circuitry
B Adjustable Acquisition and Release Times
0sC1 0sC2 FH(INPUT) INH SEL
RESET Q,
CLOCK CONTROL a
| GEN DISCR = :
| = Q,
o < >
Vpp Voo + w - 4 - Q,
% CONTROL S +—oa,
| COMP STEERING DISCR l——t—oaq,
Vss Ve L0GIC a,
Vee I
!
St StD StD ESt GT FL{INPUT) TOE

Fig.2 MV8862/3 functional block diagram
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DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb = +25°C; f. = 3.579545 MHz
5V operation: Vpp - Vg = 5V, Vgg = Vgg, connections as Fig.5a
12V operation: Vpp - Ve = 12V, Rgsee = 9008, connections as Fig.5b
Outputs not loaded
For input current parameters only, Vi = Vino = Vpp, ViL = Veg, ViLo = Vss
All voltages referenced to Vee

Characteristics Symbol | Min Typ | Max | Unit Test Conditions
1 Operating Supply Voltage v 4.75 5 5.25 Vv Connections Fig. 5a
B (Vop - Vee) oD 8 13 V| Connections Fig. 5b
[ 3] s | Internal Logic Ground Voltage v 4.75 5.25 Vv Connections Fig. 5a
[ 4] u [_(Vpp- Vg9 P0SS ™60 | 65 | 756 | v | 1dd = 7mA
5 . 1.3 4 mA | 5V
6] : Operating Supply Current oo 25 5 mA [ 12V Vop Vag = 55V
|_7| L | _Internal Logic Ground Pin Current Iss 5.52 6.7 mA | 12V Rsgee = 9000
[ 8]y . } P 6.5 mw | 5V
9 Operating Power Consumption ° 56 W 1 12v
10 | High Level Input Voltage Viu 3.5 \' 5V
11 (All Inputs Except OSC1) 8.5 \' 12V
12 Low Level Input Voltage Vi 1.5 v _|sv
_ﬁ (All Inputs Except OSC1) 3.5 Vv 12V
| 14 | High Level Input Voltage Vino 3.5 V_|5V
15 | OSC1 10.5 Vv 12v
16| 'N Low Level Input Voltage Vio 15 | V|5V Refvgg
[17] 0SCH 1.5 V|12V Ref Vgg
(18| P ["Steering Input Threshold v 204 | 227 | 25 | Vv |8V
19| Y | voitage TSt 54 | 600] 66 | V |12V
20| T [Pull Down Sink Current , 10 [ 25 | 75 | uA [5v
[21] S | (NH, Sel) st 10 [ 190 | 400 | pA |12V
22 | Pull Up Source Current | 2 7 45 uA | 5V
23 (TOE) s 2 7 45 | pA [12v
[24 | Input High Leakage Current liH 0.1 1.5 | pA | 5Vori2v
25 Input Low Leakage Current he 0.1 1.5 LA
|26 | o | High Level Output Voltage Vou 4.9 Vv 5V
127 | U | (All Outputs Except OSC2) 11.9 Vv 12v
28 | 'Ff, Low Level Output Voltage v 0.1 v_|sv
29 | |, | (All Outputs Except 0SC2) oL 0.1 v [12v
130 | T | High Level Output Voltage Vv 4.9 \ 5V
31| 8 | osc2 OH 11.9 v |12v
i} Low Level Output Voltage v 0.1 Vv 5V Ref Vss
[ 33 ) 0sc2 o 01 [V 12V Ref Vss
| 34 | Output Drive P Channel lom 0.4 0.6 mA 5V Vox = 4.6V
35 Current Source 0.5 0.8 mA 12V Vo = 11.5V
[36] © | (Al Outputs N Channel | 08 | 12 mA | 5V Vg = 04V
[37] Y | Except 05C2) Sink ot 10 [ 16 mA | 12V Vg = 0.5V
38 T Output Drive P Channel | 90 120 MA 5V Voy = 4.6V
39 P | current Source OH 90 120 LA 12V Vou = 11.5V
[40] Y | osc2 N Channel | 100 | 160 WA | BV Vg = 04V
alT Sink oL 700 [ 160 WA | 12V Vgg = 0.5V
42 s Tristate Output Q1-Qg = H 0.035 1.5 MA 5V Appl Vg = OV
ﬁ Current Q-Qg =1L loz 0.10 1.5 MA 5V Appl Vo = 5V
[ 44 | (High Impedance | Qi-Qg = H 010 | 15 | uA 12V Appl VoL = OV
45 State) Q-Qg =1L 0.30 1.5 MA 12V Appl Vo = 12V

All “typical’ parametric information is for design aid only, not guaranteed and not subject to production testing.
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AC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp =+25°C; Vpp = +5V; fc = 3.579545MHz

Characteristic Symbol | Min | Typ" | Max | Unit Test Conditions
1 o Tone Frequency Deviation Accept | Afa +2.5[% Nom,
2 £ Tone Frequency Deviation Reject AfR +3.5 % Nom.
3 T Tone Present Detection Time tpp 8 10 15 ms
4 E Tone Absent Detection Time tpa 0.6 4 10 ms
5| ~ | _Guard Time tGT(P or E) ;
6 $ Time to Receive = (tpp + tars) tRec #ﬁiﬁ?@iﬁ'i}
7 o Invalid Tone Duration (f; of tggc) tREe t... See Figs
8 o [[interdigit Pause = (toa + tara) tip G 9
9 Acceptable Drop Out (f, of t;p) tpo »
10 P FL FH Input Transition Time tr 1.0 us  [10% - 90% Vopp
11 Capacitance Any Input C 5 7.5 pF
12 o Delay St to Q, - Qg tpL 8 1 us |Vpp 5V or 12v
13
14 :.J Delay St to StD tpsip 12 14 Ms _ [Vop 5V or 12V
15 P Synch. Delay Q4 - Qg to StD tqstp 3.43 MS
16{ , | Propogation Enable tpre 300 ns__|Voo 5V
17 T Delay TOE to 200 ns _ |Vop 12V
18 s Q,-Qg Disable terp 300 ns _|Vop 5V
19 200 ns Voo 12V
20 c Crystal/Clock Frequency fe 3.5759 | 3.5795 [ 3.5831] MHz |OSC 1 0sC 2
21 L Clock Rise Time el 110 ns _|10% - 90% | Externally
22 o Input Fall Time tHLCI 110 ns Vpp — Vss | Applied
23 c (OSC 1) Duty Cycle DCq 40 50 60 % Clock
24 K Clock Output Capacitive CLo 30
25 (OSC 2) Load
ABSOLUTE MAXIMUM RATINGS
The absolute maximum ratings are limiting values
above which operating life may be shortened or specified
parameters may be degraded.
Parameter Min Max Max
*
Vop - Vee 16 ' o DG Package 1200mW
P D t
ower Dissipation DP Package™ 600mW
Vpp - Vss (Low
Impedance Supply) 5.5 v * Derate 16mW/°C above 75°C
Voltage on any pin ** Derate 6.3mW/°C above 25°C
except OSC1 0SC2 Vege —0.3(Vpp +03 | V All leads soldered to PC board.
Voltage OSC1 0SC2 Vgg =03 {Vpp +03 | V
Max current at any pin
(except Vpp & Vgg) 10 mA
Operating DP/DG —40 +85 c
Temperature | Package
Storage DG Package| -55 +175 | °c
Temperature |DP Package. -55 +125 | °C
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TOE

SHORT TONE BURSTS : DETECTED, TONE DURATION IS INVALID

TONE # n IS DETECTED, TONE DURATION IS VALID, DECODED TO OUTPUTS.
END OF TONE # n IS DETECTED AND VALIDATED. ,
3 STAGE OUTPUTS DISABLED (HIGH IMPEDANCE).
TONE #n + 11S DETECTED, TONE DURATION IS VALID, DECODED TO OUTPUTS.
TRISTATE QUTPUTS ARE ENABLED. ACCEPTABLE DROP OUT OF TONE # n + 1 DOES NOT REGISTER AT OUTPUTS.
END OF TONE # n + 11S DETECTED AND VALIDATED.

[=—"tere

—

Original 8862 8863
Tone TOE| Sel Detected
Character Q Q, o Q; Q, Q, Q, Q,|Q, Q, Q, Q Q, Q, Q, Q, Character INH ESt
X L8z z z z 22 2z z|z z z 2z 2z 2z 2z z None o L
"1 H Ljt L L H L L L H}JL L L L L L L H L H
2 H L|L L H Lt L H LJL L H L L L H L DR H H
3 H LjL L HH L L HH|LHL L UL L HH D H L
4 HiL|]L H L L L H L Lf{H L L L L H L L — -
bRl 5 |H|lL|L H L H.L HLH[H L HLLHTLH () Inhibit tunction
6 H L|L HH L LHHTIL|H H L L L HH L
7 H LIL H H H L HHWH|L L L H L HHH
8 H LIH L L L H L L LJL L HHH L L L
9 H LIH L L HHL L HJL H L HH L L H
O ] HlLfL L L L HLHUL|LHHLUHTLHIL ESt St |GT stb* SiD*
* H LIH L H L HLHHIH H L HH L H H
# H LIH L HHHHULLJH L L HHHL L L L L L H
D|J]A]|JH|L|H H L L HH L HfL HHHUHHTLH H L]z L H
B H LIH H L HHHHLJH L HHHHH L L H| zZ H L
C H LIH H H L HHHH|H HH L HHH H H H|H H L
D|H|L|H H H H tLt-t-t|H HHH.L L L C -
. (c) Steering
1 HIH|IH H H L'H HH L|JL L L H L L L H
2 HIH|H H L H H HH LJL L H L L L L H
3 HIH]IH L H HHHH L|JL H L L L L L H * DELAYED FROM St.
4 HIH|H H H L H H L H|JL L L H L L H L
DR| 5 HIH|IH H L H H H L HJL L H L L L H L FOR THE PURPOSE OF THESE
6 HIH|IH L H HH HLH|L H L L L L H L TABLES CONSIDER:
7 HIH|IH H H L H L HH|L L L H L HTL L V< | L
8 | HJH]IHH L HH LHH|L L H L L HL L VS'JTS' tgg,g t,?GVL‘(H’,
9 HIH|IH L H H H LHH|L H L L L H L L st TSt
0 HIH|JH H L H L HHH|L L H L H L L L
Tl H[H[H R B L L H M H[L L LR W O L Heloccwen
# HIH|H L H H L HH HfJL H L L H L L L L=LOGIC LOW
DlAaHrL H H B H HH LIH L LLoL L L H e wpepance
B H|H LH HHHHLMH|H L L L L L H L §=""DON'T CARE""
C|HJH|JL H H HIH LHH|H L L L L H L L LOGIC HIGH OR LOW
D]JH|H|]LH HH L HHMH|H L L L H L L L
(a) Output coding
Table 1 Coding data
EVENTS A B c | o] E | F | [ i
W |- [=——tReEC—=| |- INTERDIGIT PAUSE-»] —=|  l=— TONE DROP OUT
TONE #n TONE #n + 1 ,,Tnmf1
1‘,,_‘._.4 leo}—— tpa
er—JL_T1 [ L1
tore tore
_\ J_\l__\ Vist
st 6T A A [ — L
RN —
DATA
OUTPUTS DECODED TONE n - 1 DECODED TONE #n :) DECODED TONE #n + 1
0r-0g HIGH IMPEDANCE
—| je—TpstD
StD l l I_
ouTPUT

[e—tet0

L |
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MV8862/63

PIN FUNCTIONS
Pin Name Description
1 0SC2 | CLOCK OUTPUT 3.58MHz crystal with parallel 5M Q resistor connect-
2 0SC1 | CLOCK INPUT ed between these pins completes internal oscillator,
running between Vpp and Vgg.
IC Internal connection for testing only (reset) Note 1
StD Delayed Steering Output. Flags when a valid tone pair has been received. When
the St voltage exceeds Vigt, the output latch is updated, then StD presents a
logic high. Returns to iogic iow when St voltage falls below Vyg;. (See Table 1c)
StD Inverted StD.
FH High frequency group input. Accepts single rectangular wave High group tone
from DTMF filter.
7 Q1 Data outputs 3 state buffered.
8 Q2 Provides 4 bit binary word (Sel. low) or half of 2 of 8 binary word (Sel. high),
9 Q3 corresponding to the tone pair decoded, when enabled by TOE.

10 Q4 See Table 1for state table.

1 TOE 3 state output enable input. Logic high on this input enables outputs Q1-Q8.
Internal pull up

12 Vss Internal logic ground. For Vpp - Vgg = 5V, Vgg connected to Vge.

For Vpp - Vgg > 8V, Vgg connected via resistor to Vgg see Fig. 5

13 Vee Negative power supply. External logic ground.

14 Sel Output Code Select. Logic low on this pin selects Q1-Q4, Q5-Q8 to provide 2
different 4 bit binary output codes. A logic high selects Q1-Q8 to provide a 2
of 8 output code (See Fig. 2).

15 Q5 Data outputs 3 state buffered.

16 Q6 Provides 4 bit binary word (Sel. low) or half of 2 of 8 binary word (Sel. high),

17 Q7 corresponding to the tone pair decoded, when enabled by TOE.

18 Q8 See Table 1for state table.

19 Inh Inhibit input. Logic high inhibits detection of tones (D tones in Table 1a)
representing characters #, *, A, B, C, D. Internal pull down.

20 FL Low frequency group input. Accepts single rectangular wave low group tone
from DTMF filter.

21 ESt Early Steering Output. Presents a logic high immediately the digital algorithm
detects a recognisable tone pair. Any momentary loss of the incoming tone or
excessive distortion of the tone will cause ESt to return to a logic low.

22 St Steering input. A voltage greater than Vg, on this input causes the device to
accept validity of the detected tone pair and latch the corresponding
codeword at the outputs
Voltage less than Vyg; on this pin frees the device to accept a new tone pair.
See Table 1c and Functional Description.

23 GT Guard Time Output. 3 state output. Normally connected to St, is used in the
steering algorithm and is a function of St and ESt (See Table 1c)

24 Vbp Positive power supply

Note 1: Must be left open circuit.
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MV8862/63

OPERATING NOTES

The MV8862 is a CMOS Digital DTMF Detector and
Decoder. The MV8863 is an identical device except that it
provides a different set of output codes. The codes of the
MV8863 are the same as those provided by MV8820. Used
in conjunction with a suitable DTMF filter (MV8865) the
MV8862 or MV8863 can detect and decode all 16 Standard
DTMF tone pairs, accurately discriminating between adja-
cent frequencies in both high and low groups in the pres-
ence of noise and normal voice signals. .

To form a complete DTMF receiver the MV8862(3) must
be preceded by a DTMF filter, the function of which is to
separate the high group and low group components of the
composite dual tone signal and limit the resulting pair of
sinewave signals to produce rectangular wave signals
having the same frequencies as the individual components
of the composite DTMF input. The high group and low
group rectangular waves are applied to the MV8862(3)s FH
and FL inputs respectively. The MV8865 DTMF Filter pro-
vides these functions.

Within the MV8862(3) FL and FH signals are operated
on by a complex averaging algorithm. This is implemented
using digital counting techniques (Control/Discriminators,
Fig.2) to determine the frequencies of the incoming tones
and verify that they correspond to standard DTMF fre-
quencies. When both high group and low group signals
have been simultaneously detected, a flag ESt (Logic
High), is generated. ESt is generated (cancelled) rapidly on
detecting the presence (absence) of a DTMF tone pair (see
Fig.3) and is used to perform a final validity check.

The final validity check requires the input DTMF signal
to be present uninterrupted by drop out or excessive dis-
tortion (which would result in ESt being cancelled) for a
minimum time (tpec) before being considered valid. This
contributes greatly to the talk off performance of the
system. The check also imposes a minimum period of ‘tone
-absent’ before a valid received tone is recognised as having
ended. This allows short periods of drop out (tpp) or
excessive noise to occur during a received tone, without it
being misinterpreted as two. successive characters by the
steering circuit (ESt, St, GT). A capacitor C (Fig.7a) is
charged via resistor R from ESt which a DTMF tone pair is
detected. After a period tgtp, V¢ exceeds the St input thres-
hold voltage Vrg;, setting an internal flag indicating the
detected signal is valid. Functioning of the check algorithm

is completed by the three state output GT which is
normally connected to St and operates under the control of
ESt and St. Its mode of operation is shown by the steering
state table (Table 1c) and timing diagram (Fig.3).

Internally the presence of the ESt flag allows the
control/discriminator to identify the detected tones to the
code converter which in turn presents an 8 bit binary code
word, corresponding to the original transmitted character,
to the output latch. The appearance of the intemal St flag
clocks the latch, presenting the output code at the tristate
outputs Q,to Q, The St internal flag is delayed (by tps;p)
and appears at the StD output to provide a strobe output
function indicating that a new character has been received
and the output updated. StD will return to a logic low after
the St flag has been reset by V¢ (Fig.7a) falling below Vrg;.

Increasing the ‘time to receive’ (tgec) tends to further
improve talk off performance (discrimination against voice
simulation of a DTMF tone pair) but degrades the accept-
able signal to noise ratio for the incoming signal.
Increasing interdigit pause tp further reduces the prob-
ability of receiving the same character twice and improves
acceptable signal to noise ratio but imposes a longer inter-
digit pause. Reducing tggc or tip has the opposite effect
respectively. The values of tgec and t)p can be tailored by
adjusting tgrp and tgTa as shown in Fig.7.

When Q,- Q, are connected to a data bus TOE may be
controlled by external circuitry or connected directly to StD
automatically enabling the outputs whenever a tone is
received. In either case StD may be used to flag external cir-
cuitry indicating a character has been received.

The MV8862(3) may be operated from either a5V or 8 to
13V supply by use of the internal zener reference. The rele-
vant connection diagrams are shown in Fig.5.

When using the MV8862(3) with the MV8865 DTMF
Filter it is only necessary to use the MV8865 crystal oscil-
lator (see Fig.6). When using the higher supply voltage
range the MV8865 OSC2 output should be capacitively
coupled to the MV8862(3) OSC1 input as shown in Fig.6.

Where it is desirable to receive only the characters avail-
able on a rotary dial telephone, taking INH to a logic high
inhibits detection of the additional DTMF characters.
Incidentally this also further improves talk off due to the re-
duced number of detectable tones.

HIGH GROUP FREQUENCIES Hz

1209 1336 1477 1633 +V
697

LOW GROUP
FREQUENCIES
Hz

v

- JEINEYRE
(o] [=] [o] [8]
B’ (] [o] [«]
oponA

941 I3

(BLACKED IN CHARACTERS
ARE AFFECTED BY INH)

+Vop
Cssee = 10uF
o
Voo 0
1000
RSSEE goq.
c 600
Ve SSEE 400
Vss Vss| Ng
v
8 9 10111213
Rssee
: . Vpp
Vop = 5V Vpp = 8- 13V
(A) (8)

TYP VALUE Rssge

Fig.4 DTMF matrix, indicating character-tone
pair correspondence
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MV8862/63

Voo 45y Ry = 2.0M = 100F
M Cp = 0.WF
L, = Cy = 680pF
! e Gose2 Yoo e Cx: gy
R = iz
c R Yoo [ . Tosct et * NOTE FOR OPERATION WITH Vi - Vg > 5.2V
VSEE—."'—C LT 0sC1 D 2 O St Cg"rl:gcTSBAS BELOW WITH POWER SUPPLV CONNECTIONS
L. %T e ———— £ ESt —
c = osc2 [F Ry M0
INPUT o} swo L osct oscz
INPUT RES [ Hew 5
Mvssges | 4™ MV8862/3 st w} 88623
A REF —{Jo, 0 [ 0sC2 T i SC1
d FHTED —e. o a%pF
O M- o —{]a 0 [
. LT —o 0,
5 —{roe =] TYPICAL PERFORMANCE
DYNAMIC RANGE 30d8
}—E Yss fee :1 TWIST + 10dB
¢ Py ACC. S/N RATIO 1408
Tatc 281035ms
l sg‘ T [_r GUARD TIME 20ms
MAX_ INVALID TONE DURATION 20ms
SIS 0r 0 8 0 TOE O % O G Iy wienoiat PAuSE 30ms
MAX. ACCEPTABLE DROPOUT 20ms
Fig.6 Single-ended input receiver using the MV8865 (5V operation)
R Vpp - Vi
Ti = C (Ra + Rp) LOG, ( ) (
6 ; 6 6P = C(Ra + Ro) LOGH ( =gy v{,’[‘,’:’vfgﬁ
St St St
L2, , &+ Tgre = C(Ra + Rp)LOG R Voo - V)
o i ot Mmoo Gl 3y (=R R o( ﬁﬁ-"ﬁi) (—"Dvrsr“
St St St FOR Vpp, Vee Symetric About Vrsy = % Vpp
& WITH Ry < 0.1 Ry Ro= Vpp — Vee K
:»Rn Ro P4 ' Ra”
2, . 2, Rp< 0.1 (Rj"‘ﬁ_', N )
V
00 1 A) Tarp = Tore2~0.69 Ry C (1—7’33;)
T Tarp <T, Tore » T B Terelagpoc(-Rafar ) -
1P =T6TE arp <Tgre GTP > TGTE C)Tere = “\Ry’ + Ra
) ® (© BT
6TE L g 69 Ry C
C) Tere }_ %R

Fig.7 Guard time adjustment
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MV8862/63

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tams =+25°C
LIMIT:
PIN | SYMBOL CHARACTERISTIC - S UNIT CONDITIONS
Min Typ Max
VDD VSS VEE
24 IpD Quiescent Current with 300 HAdc 5V ov ov
Osc. operating at 1500 12v : ov
3.58 MHz. 2500 15v }Seang.s ov
- VIH Input High Voltage, all 2.75 Vdc VDD = 5V
inputs. 9.00 VDD = 15V
- VIL Input LOW Voltage, all 2.25 vde VDD = 5V
inputs. 6.00 VDD = 15V
- VOH Output HIGH Voltage, 4.5 VDD = 5V, IOH=150pA
all outputs. 11.5 Vdc VDD = 12V, I0H=350LA
14.0 VDD = 15V, IOH=1.1 UA
- VoL Output LOW Voltage, 0.25 VDD = 5V, I0L=0.4mA
all outputs. 0.25 Vdc VDD = 12V, 10L=0.4mA
0.25 VDD = 15V, I0L=2.4mA
- I0H Output HIGH Current, -3.0 vDD = 5V, VOH= 2.8V
all outputs. -3.0 HAdc VDD = 12V, VOH= 8.1V
—-3.0 VDD = 15V, VOH=13.1V
— 0L Output LOW Current, 1.0 VvDD = 5V, VOL=0.4V
all outputs. 3.0 uAdc VDD = 12V, VOL=0.5V
8.0 VvDD = 15V, VOL=1.5V
6/20 STV Signal Time Valid 30 \ See Waveforms below
STV Signal Time Not Valid 20 mS and Fig.4
IPT Interdigit Pause Time 30 VDD = 5V.
IDT Interdigit Drop-Out 15
Time.
- TP Propagation Delay, _ .
L TOE to L1-L4, H1—H4. 300 S VDD = 5V, See Fig.4
21}EST 21|ESL
22]
R 23] a
MV8820

Vier

(b) VGT detect level = Vper

DUAL
TONES IN
15ms MAX. Sms MAX.
8ms TYP. —‘| Io- —-i [ amsTYP.

Li—Lea
I —ha VALID OLD TONE X VALID TONE %1 x VALID TONE %2

Fig.5 Waveforms
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Semiconductors

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

for details of current status.

DTMF FILTER
The MV8865 contains both the high group and iow
group filtering and comparator functions required to imple- a4
ment a Dual Tone Multi Frequency tone receiver using a FLE 16 [ Vo
DTMF Digital Detector (i.e. MV8860/62/63). Switched capa- e 15 | osc1
citor techniques are used to implement the filters and the
device is fabricated using Plessey Semiconductors’ high N 14 25 08C2
density technology. The filter clocks are derived from an INPUT & & 13 SaNC
on-chip oscillator requiring only a low cost TV crystal as an — 12 Ne
external component. The MV8865 offers single supply
operation over a wide supply voltage range and incor- POWNE] 6 1 AFHT
porates a logical power down facility. nNed 7 10 [ FH
vssj 8 923 NC
DG16
Fig.1 Pin connections (top view)
FEATURES
B Provides DTMF High and Low Group Filtering APPLICATIONS
I Hard Limiting on Filter Outputs In DTMF Receivers for:
6 Pole Band Pass High and Low Group Filters B Endto End Signalling
I 38dBIntergroup Attenuation I Control Systems
B Dial Tone Suppression B PABX
B +5to+12VSingle Supply Operation I Central Office
B Logical Power Down I Mobile Radio
B Uses Inexpensive 3.58 MHz Crystal B KeySystems
I Wide Dynamic Range 30dB B Tone to Pulse Converters
FHT
?
COMP BUFFER
HIGH GROUP "
FILIER INTERPOLATOR } HOFH
INPUT O
COMP BUFFER
OW GROUP
L \F”{LTERU INTERPOLATOR i}—»—b——on
Vo O
Vss O CLOCK GEN REF
5 S $ 5
0sC1 0sc2 FLT Ver POWN

Fig.2 MV8865 functional block diagram
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MV8865

DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp = +25°C; fo = 3.579545 MHz
All voltages wrt Vgg

Characteristic Symbol| Vpp= 5V Vpp = 12V |Unit| Test Conditions
Min|Typ| Max |Min| Typ|Max|
1| |Operating Supply Voltage Vpp |[4.75 13|V
2 LSJ Operating Supply Current Ibp 1.2 25 5 [7.5|mA|PDWN=Vgg
ig Standby Supply Current lops 100 150 300400 | uA | PDWN=Vpp
4 b Operating Power Consumption Po 6 60 mW | PDWN = VggFig. 6(c)
5| |Standby Power Consumption Pg 0.5 1.5 mW | PDWN =VppC= 15pF|
_S_I Low Level Input Voltage :DWN ViL 1.5 35|V
7|3 [High Level Input Voltage |OSC 1| Vi |35 8.5 v
_B¥ Pull Down Sink Current PDWN i1 3|6 12 | 24 |pA
: S Input Current OSC 1 I 2.5 +6 MA
10| |Low Level Output Voltage | FL, FH| Vgo_ 0.1 0.1 V |No load
W 3 High Level Output Voltage|0SC 2 | Vo, | 4.9 11.9 v
12; Output Drive | N Channel | FL, FH| lo_ | 0.2 0.5 mA [V, = 0.4V (5V)
13%,J Current Sink 0SC 2 0.1 0.25 mA [Vo = 1.2V (12V)
us P Channel | FL, FH| oy |0.2 05 mA [Voy = 4.6V (5V)
15 Source 0SsC 2 0.1 0.25 mA {Voy = 10.8V (12V)

ABSOLUTE MAXIMUM RATINGS

The absolute maximum ratings are limiting values
above which operating life may be shortened or specified

parameters may be degraded.
Parameter Min Max Parameter Max

Vpp - Vs 15 V | Power Dissipation | DG package'| 850mwW
Voltage on any pin Vgs =03 | Vpp + 0.3 v

Max. current at any pin 10 mA 1Derate 16mW/°C above 75°C
Operating 40°C +85 °C

Temperature

Storage DGpackage | -65°C: +150 °Cc

Temperature
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AC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
tamp = +25°C; f. = 3.579545 MHz, Vpp = 4.75Vto 13V

MV8865

Characteristic Symbol| Min | Typ | Max | Unit | Test Conditions
1 Dynamic Range 30 36 dB
z Valid Input Signal Levels Vooh | v,
3 (Each tone of composite signal) 279 883 mVrmsJV,JD = 5V
_4— 0.134 4.242 | Vrms |[Vpp = 12V
E Input Impedance Z 10 MQ
6 Passband Gain Ay -1 0 +1 dB
T Low Group Lower Limit fio 670 | 675 | 679 Hz
8| |1dB Bandwidth | Upper Limit f, | 964 | 995 | 1025 | Hz
E FA High Group Lower Limit frL 1150 | 1162 | 1178 | Hz
l(L :_ 1dB Bandwidth Upper Limit fqu | 1673 | 1740 | 1807 | Hz
1_1?; Intergroup Low Group with (IR, 1509 | 40 45 dB [1209Hz | w.r.t.
12|R High Tone IRy | 36 | 40 dB |1477Hz | 770Hz
[13] Rejection High Group with | IRygs, | 40 45 dB [941Hz w.r.t.
[14] Low Tone IRyz70 | 36 | 40 dB [770Hz | 1336Hz
1_5 Dial Tone Low Group DR, 440 60 dB [440Hz wir.t
16 DR_aso 30 dB [850Hz | 770Hz
17| |Rejection High Group DRyjs40 60 dB |440Hz w.r.t.
18] DRraso 50 dB [350Hz | 1336Hz
TQ_ FHT FLT Maximum Permissible Load| R,y | 250 KQ
20 Cier 2000 | pF
[ 21 :- Output Rise Time FL FH trno 90 | 150 | ns [10% to
22| M |output Fall Time ’ truo 60 | 100 | ns [80% Vpp
33_ Crystal/Clock Freqq OSC 1, OSC 2 f. |3.5759{3.5795 (3.5831| MHz
| 24|  [Clock Rise Time tinc 110 | ns [10% to | Externally
25| E input Fall Time tuic 110 0% Vpp| Applied
26| 8 fosc 1) Duty Cycle DCy | 40 | 50 | 60 | % Clock
27| K [Clock Output Capacitive Load | C o 30 pF |Unbalanced load,
" 0OSC 2 see Operating Notes
28 ICapacitance Any Input C 5 75 pF
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MV8865

PIN FUNCTIONS
DIP
Pin Name Description
1 FL Low group limiter output.
2 FLT | Test output. Monitors low group filter output. Decouple to Vgg with 680pF
capacitor.
3 NC Not connected.
4 INPUT | Tone signal input (single ended).
5 Veee | Internal reference, can be used to bias input via 2M() resistor.
6 PDWN | Power down active high. Internal pull down transistor. A high level signal
powers down the device and inhibits the oscillator.
7 NC Not connected.
8 Vss Negative (0V) power supply.
NC Not connected.
10 FH High group limiter output.
1 FHT | Test output. Monitors high group filter output. Decouplie to Vgs with 680pF
capacitor. _
12 NC Not connected.
13 NC Not connected.
14 OSC 2 | Clock Output. | 3 58MHz crystal connected between these
15 0SC 1 | Clock Input. pins completes internal oscillator.
16 Voo Positive power supply.

ATTENUATION dB

N PRECISE
| DIAL TONES
\ I N ] x - sone
10 v N Y = 440Hz
I [\ DTMF TONES
20
f A = 697Hz
B = 770Hz
l’ I \ C = 850Hz
D = 941Hz
3 ™ £ = 1209Hz
l | \ F = 1336Hz
6 = 1477Hz
| H = 1633Hz
) =N
7 \ N
50 \
0 ottt x
XY ABC D EF G H

FREQUENCY HZ
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OPERATING NOTES

The MV8865 separates the high group and low group
components of the dual tone signal and limits the resulting
pair of sine waves, to produce square waves having the
same frequencies as the individual input tones. These
limited low group and high group tones appear at the FL
and FH outputs respectively. To implement a complete
DTMF receiver the FL and FH outputs are connected to the
FL and FH inputs of one of Plessey Semiconductors’ range
of DTMF Digital Decoders (MV8820, MV8860/62/63), see
Fig.4.

Separation of the low group and high group tones is
achieved by applying the dual tone signal simuitaneously
to the inputs of two sixth order switched capacitor band-
pass filters, the bandwidths of which correspond to the
bands enclosing the low group and high group tones. The
frequency characteristic of each filter (see Fig.3) also incor-
porates a notch at 440Hz to provide dial tone rejection.
Each filter output is followed by a single order switched
capacitor section which operates as an interpolator
smoothing the signals prior to limiting.

The limiting functions are performed by high gain com-

MV8865

parators which are provided with hysteresis to prevent
detection of unwanted low level signals and noise. The
comparator outputs are buffered to drive the FL and FH
output pins and detector device inputs. The MV8865 has a
single ended input allowing connection either to a PCM
decoder, radio receiver (Fig.4) or via a differential bufferto a
telephone line (Fig.5). The signal input (Pin 4) should be
biased at Vpp/2. With the input capacitively coupled, this is
achieved by connecting the signal input to Vgee (Pin 5) viaa
2MQ resistor.

FLT and FHT allow the filter outputs to be monitored
prior to limiting, and should each be decoupled to Vgg by
680 pF capacitors.

Unbalanced Loads

Presenting a high unbalanced capacitive load to the
oscillator crystal can cause Attenuation of the oscillator
output signal and increased supply current (see Fig.6).
Where the MV8865 oscillator is required to drive a high
capacitive load such as a number of other MV8865/8860s it
is desirable to connect a capacitor between OSC1 and Vgg,
the value of this capacitor being equal to the capacitive
loading at OSC2.

v +5V Ry = 2.0M
= Ry = 300K
Ry = 5K
Cy = 10nF
Lc L Voo [ 0sc2 Voo [ 4 Co = 0.1WF
F o0 [ 00 & Z Soonr
——L FLT 0SC1 [®] 0SC1 6T [ Cq = 680pF
X X, = 3.579MHz
. d 082 | ———— g EST 3 o | NOTE:
INPUT — INPUT LFH STD — 2
o 8865 2 8860 B FOR DEVICE POWER SUPPLY
] Vier =] —L ST 3 <45, >5.25V SEE MV8860 . DATA SHEET
R
g FHT 3 o, FL 1 .
3+~ O FH E— l —L; TYPICAL PERFORMANCE
Ca
V. —L Vee DYNAMIC RANGE 3008
ss -] 4 - Duan 008
] TOE Vss 14 ACC. S/N RATIO 1408
Trec 2570 35ms|
GUARD TIME 20ms
MAX. INVALID TONE DURATION | 20ms
MIN. INTERDIGIT PAUSE 30ms
§1p LMAX_ACCEPTABLE DROPOUT | 20ms

L3, TOE
L L 30,

Fig.4 Single-ended input receiver using the MV8860 (5V operation)

C2 Rq Vss

TYPICAL VALUES RINGo—

DIFFERENTIAL INPUT AMPLIFIER Voo +5v A
—————

Cy = Cp

Ry = Ry

Ry = Ry Rs R R

Ry + R Cy 1 5
s TIP o—d — A—— FL Voo |2
T

VOLTAGE GAIN ; 0sC1

(Av aitt) = Rs R2 %2 798

0sC2 MV

Ry Voo
R3
INPUT IMPEDANCE 4
o) = 2/Re? + (LL)?

Cy = C2 = 10nF

Ry = Rg = 200k z
R = 100K

Ry = 50K y

R; = 375 V2 798 +

Zingitt =400KN (@ 650Hz)

[—l:
=
O
S E—— s |17 - 8860
8865 8862
Vrer - 8863
[= =]
g FH [~
J’c Vss P
l Vss
J

Fig.5 Connection to a telephone line
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MV8865

(A) 8865 0SC2 PEAK-PEAK OUTPUT VOLTAGE
VARIATION WITH CAPACITIVE LOADING

Vpp = 12V
10 0SC1 LOAD =
0SC2 LOAD
8
Ver ¢
0SC2 Vpp = 12V
0SC1 UNLOADED
4 Vpp = 5V
0SC1 LOAD =
2 0SC2 LOAD
Vpp = 5V
: 0SC1 UNLOADED

o 20 40 60 80 100

0SC2 LOAD pF

(B) 8865 Ipp CURRENT VARIATION WITH 0SC2
CAPACITIVE LOADING

2.4
0SC1 UNLOADED
2.2
2.0 0SC1 LOAD 50pF
) 0SC1 LOAD =

Iop 0SC2 LOAD
mA 1.8

1.6

14

20 40 60 80 100
0SC2 LOAD pF

©)

0scC1

8865
osc2f
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Fig.6 Crystal oscillator loading
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@ PLESSEY

Semiconductors ADVANCE INFORMATION

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

for details of current status.

CAPACITANCE MICROPHONE AMPLIFIER (PVDF)

The amplifier is intended for use with any microphone
requiring a high input impedance and having a capacitance 15 CAP A\

1 8
of 330pF or more (i.e. PVDF type). Gain adjustment of 13dB d 2° 73;“‘ .
is provided by means of external links and external resistors. MIC INPUTS )
The gain range and input impedance of the SL792 is gs 9
matched to the requirements of Polyvinylidene Fluoride e 1] o[ une 2 DGS8
(PVDF) film transducers. Low frequency roll-off is controlled pP8
with an external capacitor. The device operates from either
polarity supply and closely simulates the DC characteristics Fig.1 Pin connections

of a carbon microphone.

When used with an appropriate transducer the device
conforms to BPO specifications S1377 (July 1978): ‘A linear
microphone replacement for transmitter replacement No.16.

P
ur

T

i
L]

: L.

OPERATING NOTES

1. The amplifier will operate with either polarity supply.

‘

2. A series capacitor of at least 330pF is required if a low " sp——o/ 100
impedance microphone is used. -v‘;
3. The external 22ohm resistor is required to meet PO 2

specification and is not otherwise needed.
The LF roll-off may be calculated from

Fig.2 Testcircuit
_ 1
- 27 CR
where R = 160ohms, See Fig 4

4. Secondary surge protection is necessary to meet the
requirements of most PTTs. This should be placed across
the terminals of the assembly, as shown in Fig 4.

Suitable devices are:

Zener diodes : BZX87C15

Varistor voltage suppressors : G.E.V18ZA 1
National ERZCO7DK/80

Transorbs by General Semiconductor

Industries : PEKE18 T6mA LNEC 100mA

Fig.3 Supply characteristics

Fig.4 Block diagram/surge protection
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SL792

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Line current, 50mA ;

Ambient temperature, +22°C + 3°C!

Test circuit: Fig 2

Freq = 1kHz at 240mV rms O/P

Value
Characteristic Symbol Pin Units Conditions
Min. Typ. Max.
Gain nominal G 38 40 42 dB See Fig.2
Gain adjustment
range relative to G +13 dB See Fig.6
Gain adjustment
tolerances (over
complete range) -0.3 +0.3 dB See Fig.2 &6
Gain variation with
temp. -10°C to +50°C
relative to G +1.0 dB See Fig.2 at 710mV O/P
Gain at 300Hz rel.G -105 5.4 dB See Fig.5
Gain at 3.4kHz rel.G +3 dB See Fig.5
Gain change from
100mA to 50mA -05 +0.5 dB See Fig.7
Gain change from .
50mA to 20mA -05 +0.5 dB See Fig.7
Gain change from
50mA to 10mA -10 -1 +0.5 dB See Fig.7
Noise(psopho-
metric) -74 dBvP | At 40dB gain
Harmonic distortion THD 45 55 % At 710mV O/P signal
1.8 25 % At 240mV O/P signal
Signal handling
capability Vout 710 mV rms | See Fig.2
Terminal voltage Vis 45 48 55 " At 15mA Fig.3
6.8 122 \ At 100mA Fig.3
Operating current las 45 10 120 mA See Fig.3
Input impedance 2Zin 23 16 25 Mohms
Output impedance Zout 45 25 ohms | Excluding 220hms series
resistor Fig.2
Gain change with
polarity 0.5 dB At 710mV O/P
G+10
=T N\ [ J 38
[ L +—TT44+——"" N
5 4dMOCTAVE L 4= \\
in—\o/ /’ ,‘1/' \\\
3 TYP AMPUFER N
G-20
oo )
FREQUENCY
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Fig.5 Frequency response of test circuit shown in Fig.2




a+14
| .
17V
PINSS&T OIS »
a+12 < ,/
rd
b
g ’// PINS 8 87 81C
G+8
AV
§ Ve
y
a+4 £ /
- //
a
10
RADJ (k)

Fig.6 Gain adjustment v. Radj

ABSOLUTE MAXIMUM RATINGS

Operating temperature range: -10°C to +50°C

Max. current (pins 4,5): 250mA for 20 seconds

Thermal resistance (chip-to-ambient):
130°C/W (DP8, DG8)

SL792

OUTPUT @ 710mV rms p-p

@ 240mV rms pp

~\

L 20
LINE CURRENT (mA)

100

Fig.7 Gain v. line current (typical)
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Semiconductors

SL793

PRELIMINARY INFORMATION

Preliminary Information is issued to advise Customers of potential new products which are designated ‘Experimental’ but are, never-
theless, serious development projects. Details given may, therefore, change without notice and no undertaking is given or implied as
to current or future availability. Customers incorporating ‘Experimental’ product into their equipment designs do so at their own risk.
Please contact your local Plessey Semiconductors Sales Office for details of current status.

SL793

CAPACITANCE MICROPHONE AMPLIFIER (ELECTRET)

The amplifier is intended for use with any microphone
requiring a high input impedance and having a capacitance
of 33pF or more (i.e. electret type). Gain adjustment of 6dB is
provided by means of external links and external resistors.
The gain range and input impedance of the SL793 is
matched to the requirements of electret film transducers.
Low frequency roll-off is controlled with an external
capacitor. The device operates from either polarity supply
and closely simulates the DC characteristics of a carbon
microphone.

When used with an appropriate transducer the device
conforms to BPO specifications S1377 (July 1978): A linear
microphone replacement for transmitter replacement No.16.

OPERATING NOTES

1. The amplifier will operate with either polarity supply.

2. A series capacitor of at least 33pF is required if a low
impedance microphone is used.

3. The external 150hm resistor is required to meet PO
specification and is not otherwise needed.

The LF roll-off may be calculated from

= 1 __
27 CR

where R = 160ohms See Fig 4.
4. Secondary surge protection is necessary to meet the
requirements of most PTTs. This should be placed across
the terminals of the assembly, as shown in Fig 4.
Suitable devices are:
Zener diodes : BZX87C15
Varistor voltage suppressors : G.E.V18ZA 1
National ERZCO7DK/80
Transorbs by General Semiconductor
Industries : PEKE18
5. The gain, G of the microphone amplifier can be calculated
from the following formula:
G =20 Logy, (4.93(Radj+RT) +10)
Where RT is the gain trim resistor, see Fig 4.
(RT = 0.24kQ nominal)

ABSOLUTE MAXIMUM RATINGS

Operating temperature range: -10°C to +50°C

Max. current (pins 4,5): 250mA for 20 seconds

Thermal resistance (chip-to-ambient):
130°C/W (DP8),(DG8)

rowth, ~ b
mm)tl 7[1} GAM ADJ.
(s L1}
e 1 s s ume 2 DGS8
DP8
Fig.1 Pin connections

60002
GENERATOR

LINE VOLTAGE

-
=
<

»
»
<

>
»
<

Fig

.2 Testcircuit

100mA
LINE CURRENT

Fig.3 Supply characteristics
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SL793

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Line current at 50mA
Ambient temperature +22°C + 3°C
Test circuit: Fig 2
Freq = 1kHz at 240mV rms O/P

Value
Characteristic Symbol Pin Units Conditions
Min. Typ. Max.
Gain nominal G 18 20 22 dB See Fig.2
Gain adjustment
range relative to G +6 dB See Fig.6

Gain adjustment
tolerances (over
complete range) 0.3 +0.3 dB See Fig.2 & 6
Gain variation with
temp. -10°C to +50°C

relative to G +1.0 dB See Fig.2 at 710mV O/P
Gain at 300Hz rel.G -10.5 5.4 dB See Fig.5
Gain at 3.4kHz rel.G +3 dB See Fig.5
Gain change from
100mA to 50mA -05 +0.5 dB See Fig.7
Gain change from
50mA to 20mA -0.5 +0.5 dB See Fig.7
Gain change from
50mA to 10mA -10 -1 +05 dB See Fig.7
Noise(psopho-
metric) -80 dBvP | At 20dB gain
Harmonic distortion THD 45 6 % At 710mV O/P signal
18 3 % At 240mV O/P signal
Signal handling
capability Vout 710 mV rms | See Fig.2
Terminal voltage Vi 45 438 55 \' At 15mA Fig.3
6.8 122 \ At 100mA Fig.3
Operating current las 45 10 120 mA See Fig.3
Input impedance Zin 23 6 Mohms
Output impedance Zout 45 25 ohms | Excluding 150hms series

resistor Fig.2
Gain change with
polarity 05 dB At 710mV O/P

Fig.4 Block diagram/surge protection
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G+1o
11
I e = 19 S
p—— N
st T L+~ N
4dB/0CTAVE T N
3 —] =31 \\
26 / s
oo P A\
E 7 N
H TYP AMPLIFIER N,
° N
Gc-20} UNES
300Hz 3kHz
FREQUENCY
Fig.5 Frequency response of test circuit shown in Fig.2
a+s G+1
4 | | | |
i d OUTPUT @ 710mV rms p-p
aroI8 < e
,‘ e R’ DUTPUT @ 240mV rms p-p
,///mnu sIc z 2
G+a - S 6-1
w /
g
G+2 A G-2
94
e
1 2 3 20 40 L 80 100
RADJ (k%) LINE CURRENT (mA)

Fig.6 Gain adjustment v. Radj Fig.7 Gain v. line current (typical)
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Semiconductors

SL1001A

SL1001A

MODULATOR/DEMODULATOR

The SL1001A is a bipolar monolithic integrated circuit
double balanced modulator, designed primarily for use in
teiephone transmission equipment, but equally suitable for
any application where the modulation function is required.

The device employs conventional ‘tree’ configuration
multiplier circuits. Careful design of the circuit layout results
in low carrier and signal leak levels, with high dynamic
range and good linearity. Internal bias is provided, allowing
direct balanced transformer input, or single-ended capacitor
drive.

A two-stage common collector output structure is used
to provide a low output impedance.

A pair of diodes is included to provide optional carrier
input limiting.

FEATURES

High Carrier and Signal Suppression: 50dB
Unity Conversion Gain

Low Noise Level: —112dBmp

High Intermodulation Suppression: 58dB
Low Supply Current: 6mA

Diodes Included for Limiting

APPLICATIONS

Telephone Transmission Equipment
Suppressed Carrier and Amplitude
Modulation

Synchronous Detection

FM Detection

Phase Detection

QUICK REFERENCE DATA

SUPPLY

CARRIER | SIGNAL
INPUT \ BIAS
CARRIER
ARRIER — __output

~~ LIMITER
DIODE

LIMITER

/
SIGNAL |
DIODE

INPUT EARTH
1+ VE)

CM10/s

Fig.1 Pin connections (bottom)

100

2

i z
y

f. s
}

~o—

Fig.2 Circuit diagram

Supply Voltage

Supply Current SL1001A
Carrier Level

Signal Level

Output Current SL1001A
Temperature Range

—-15V

6mA

1256mVrms (Min.)
Up to 600mVrms
3.5mA peak (Typ.)
—25°C to +1256°C
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SL1001A

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamb 22°C £ 2°C
Circuit ref: Figs.3 and 4

Value
Characteristic Units Conditions
Min. Typ. Max.
Conversion gain -1 0 +1 dB
Signal input impedance 150 k2 Pins 6 & 7
Carrier input impedance 7 10 13 kQ Pins 8 &9
3.3 5 6.7 k2 Pins8&50r9&5
Output impedance 12 Q Pin 2
Signal suppression 20 50 dB
Carrier suppression 20 40 dB Signal 170mV, Carrier 500mV
2nd harmonic suppression 40 dB
Carrier compression 0.1 dB For *+ 3dB on 500mV
Supply line suppression 50 dB Supply line resistance=500Q
Sig. and carrier band width 200 kHz
Carrier level 125 mVrms
Signal level 600 mVrms
Output current 35 mApk
Noise level -112 - 105 dBmp Weighted speech bana
Intermod. products —58 dB Signals 2 X 170mV
Gain stability 0.12 dB +5°C to +55°C
0 dB + 10% supply
Adjusted carrier suppression 70 dB See Fig.5
-VE SUPPLY -VE SUPPLY
= s o Ts‘ S0
1]
sionaL 3"% :1' sL1001  P—yj}—o ouTPUT R Ry ‘1 stwol  f——o outpur
T i 1 Iy
=== ZA{ }ZB
m SIGNAL CARRIER
CARRIER = L <
INPUT
Fig.3 Transformer input Fig.4 Unbalanced input
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OPERATING NOTES

1.

A resistance in series with the supply (Pin 10) is
usually advisable, to improve the supply rejection and
reduce the circuit voltage.

For good carrier suppression, the signal input bias
resistors should be -equal and have a value less than
5k

For improved intermodulation suppression, Pin 1 may
be decoupled, preferably with a 100S2 resistor in series
with Pin 1.

OPERATING CONDITIONS (s_ee Figs.3 and 4)

SL1001A

If Pin 1 is not decoupled, noise is optimised when an
unbalanced drive is used, by providing equal source
impedances for Pins 6 and 7.

4. Low leakage input capacitors are advisable for the
input connections to avoid inducing carrier or signal
leakage.

5. Carrier suppression may be improved by using the
circuit of Fig.5, and adjusting for minimum leakage.

6. This device is also available with tin-dipped leads, order
as SL1001AM.

Parameter Value Units Condition
Supply voltage -15 Vv Pin 10
Supply current 6 mA
Input bias current 5 MA Pins 6 & 7
Dynamic resistance 8 kQ Pins 5 to 10
Output quiescent voltage -3 v Pins2to 5
Temperature range -251t0 +125 °c

O —-VE SUPPLY

SL 1001

Fig.5 Carrier suppression adjustment

ABSOLUTE MAXIMUM RATINGS
Supply voltage (via 82082) -30V

Storage temp. range —55°C to + 175°C
Free air operating temp. range —40°C to + 150°C
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Semiconductors

SL1021A/B

SL1021A&B

CHANNEL AMPLUFIER

The SL1021 A and B are bipolar monolithic integrated
circuit amplifiers designed for use as channel amplifiers in
telephone transmission equipment and satisfy the require-
ments of the British Post Office channel translating
apparatus (RC5467).

The two variants A and B are distinguished by
guaranteed output levels of +10dBm and +13dBm,
respectively, other parameters being identical.

The main feature of these devices is the provision of a
temperature-stable DC operated remote gain control facility
having an adjustable range of control.

The connections provided allow. a variety of uses,
including fixed gain amplification with various feedback
configurations.

FEATURES

B  Up to +13dBm O/P into 6008 (Class A)
B Temperature insensitive remote DC gain
control
M Non-interactive adjustment of:
Gain
Gain Range
Output Return Loss
WM 1:1 6009 Transformer output can be
optimized for low inductance using 2-element
filter configuration

Power Bandwidth: 150kHz (fixed gain,
Fig. 4)
Small Signal gain Bandwidth: 3MHz (see
Fig. 4)

APPLICATIONS

Telephone Communications

Channel Group Translation Equipment
Radio — communications

Small Signal Processing

SUPPLY OUTPUT
\

DC FEEDBACK N AC FEEDBACK

INVERTING __
INPUT

NON-INVERTING <

NPUT ™ compENsATION

/ \
GAIN ONTROL
CONTROL REFERENCE
cm10/s
Fig. 1 Pin connections
l h
Rg
5010
Soapr

e

S

Ce a 3
s soon
| o H 10 offir
kA m sL1021 Re

REMOTE GAIN P d
CONTROL INPUT

CER ]

T o
L. v
Tou oo
b li 2 /Isau

I
Ra

TEST CONDITIONS
Raz3tkn

Ro: ADIST FOR 74dB  Rs=0 10 600n
SRINRANGE (3%)  Ra=ADIUST FOR MIN
RETOAN L0SS P75
Cc = 50-500pF
GAIN = 26dB

Fig. 2 SL1021 test ci)tu}'l and typical oppll-'ation

QUICK REFERENCE DATA

M Supply Voltage —20V (via 400Q)
B Supply Current 9ImA

B Gain Control Current  0.5mA

W Temperature Range —25°C to +125°C
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SL1021A/B

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamb 22°C £ 2°C

These characteristics are those obtained using the test circuit of Fig.2,the gain range and output impedance being

adjusted as indicated.

Value
Characteristics Units Conditions
Min. Typ, | Max
Gain (reference gain G) 245 26 275 dB
Gain/Rg 28 dB Rg = 600S2 to 3k2
Gain range 7.4 dB Adjusted
Gain law

Ra = 1250 39 4.1 4.3 dB .

R = 9kQ 35 | —33 | -3.1 d8 Relative to G
Gain/temperature -0.1 +0.1 dB Relative to G, T = 10°C to 45°C
Gain/Vg 0.1 dB Vg =-20V £ 1V
Distortion

2nd harmonic -36 dBmO

3rd harmonic —45 dBm0 At 10dBm output
Overload

SL1021A 10 13 dBm Class A operation

SL1021B 13 15 dBm
Noise -76 dBmP Proportional to G
Output impedance 600 Q Adjusted
Return loss 20 dB 250Hz to 3.4kHz
Input impedance 10 kQ Variable with Rp and Rg
Gain at reduced Vg 25.5 dB Vg = —17.5V See Fig.2
Overload at reduced Vg 7 dBm Vs = —17.5V
Gain control interaction between .
channels {change in gain for 025 | dB Eg‘r:‘r’:;";m :;r ;:"::::f::
3.3 mA current change) A
Frequency response 240 3400 Hz +0.05dB ref. 800Hz
Bandwidth 100 kHz Cc = 50pF

GaIN o6

AC. FEEDBACK COMPENSATION

2

4

CONTROL

iy )

DC FEEDBACK O——

conRoL 5
REFERENCE
‘NVER"NGCB
INPUT
9

NON-INVERTING o 7
[

i

O EARTH (+VE|
3 ( )

$——O OUTPUT
1
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Fig. 3 SL1021 equivalent circuit




OPERATING CONDITIONS (see Fig. 2)

SL1021A/B

Value
Parameter Units Conditions
Min. Typ. | Max,

Supply current 9 11.0 mA Ra =0

7.0 mA Ra = 11kQ
Supply voltage -20 v Via 40092
Supply voltage on chip -17 v Pin 10
Supply maximum -23 \ Pin 10
Control current 0.5 mA Ra =0

0.26 mA Ra = 10kQ2
Control current change 0.3 mA Ra =0to 11kQ
Operational temp. —-25 +125 °c
Fixed gain application (see Fig. 4)
Optimum load 100 Q
Power output 20 mwW Class AB
Power bandwidth 150 kHz 10mwW
Gain 20 dB Values as Fig. 4
Frequency response 3 MHz Small signal

L
2 3 L

5
o— >3

9
o— 9
7

INPUT
Zin=10k

o—

E.,

i
T
”

u QUTPUT
stz 0 rp> 1000
R2
g
20
1

Fig. 4 Fixed gain amplifier, Class A or AB

OPERATING NOTES

1. The control decoupling capacitors should be of a low
leakage type.

2. Other values of control resistors are possible if other
gains/gain ranges are required. However, the parallel
resistance to earth from pins 5 and 6 should be <8k2
at all settings.

3. If the control resistance is increased or open
circuited, the amplifier gain will decrease to zero.
(See Fig. 4 for fixed gain use).

4. The compensation capacitor can be increased to reduce
the frequency response and power bandwidth.

6.  The gain may be increased from the value of Fig. 2
(26dB nominal) by increasing R, the gain increase
being given by:

R¢ +8.5
8.5
where R is in k§2.

+20%

Because of temperature coefficient mismatch between R¢
and internal resistors, the gain stability may be degraded
with temperature.

6. The case is connected to pin 10 (—ve supply). To
avoid damage to the device when operating with a
positive earth system, care should be taken to prevent
the case from becoming earthed.

7.  This device is also available with tin-dipped leads,
order as SL1021AM.

ABSOLUTE MAXIMUM RATINGS

Supply voltage (via 40082) -30V
Storage temp. range —55°C to +175°C
Free air operating temp. range —40°C to +130°C
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Semiconductors

SL1496C, SL1596C

SL1496C SL1596C

DOUBLE-BALANCED MODULATOR/DEMODULATOR

The SL1596C and SL1496C are versatile monolithic
integrated  circuit double balanced  modulators/
demodulators, designed for use where the output voltage is
the product of the signal input voltage and the switching
carrier voltage. The SL1596 has an operating temperature
range of —55°C to +125°C, whilst that of the SL1496 is
0°C to +70°C.

FEATURES

W Carrier Suppression 65dB Typ.
@ 500 kHz
50dB Typ.
@ 10 MHz

B Common Mode Rejection 85dB Typ.

B Gain and Signal Handling Both Adjustable
B Balanced Inputs and Outputs

APPLICATIONS

DSB, DSBSC, AM Modulation
Synchronous Detection

FM Detection

Phase Detection

Telephone FDM Systems

ORDERING CODES

SL1496C — CM, SL1496C — DG, SL1496C — DP
SL1596C — CM, SL1596C — DG

ABSOLUTE MAXIVIiUM RATINGS
(Pin number reference to CM package)
Applied voltage * 30V

Differential input signal (V7—Vs) +5V
Differential input signal (V4a—V1) + (5+15RE)V

Bias current (Is) 10mA
Operating temperature range
SL1496 0°Cto +70°C

SL1596 —55°Cto +125°C

GAIN ADJUST

cm10

DG16  DP16

CM Package
Storage temperature range

Junction temperature
Package dissipation (25 °C)

DG Package
Storage temperature range
Junction temperature
Package dissipation (25 °C)

DP Package

Storage temperature range
Junction temperature
Package dissipation (25 °C)

—55°C to +175°C
+175°C
680mwW

—55°Cto +175°C
+175°C
600mW

—55°Cto +125°C
+125°C
500mwW

1m




SL1496C, SL1596C
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated): —

V=412V DC, V"= -8V DC, Is = 1.0 mA DC, R = 3.9 kS, Ry = 1.0 k2 Ta =+25°C
All input and output characteristics single-ended, unless otherwise stated.

SL1596 SL1496
Characteristic* Min Typ Max Min | Typ Max Units
Carrier Feedthrough uV(rms)
V¢ =60 mV(rms) sinewave and  fc = 1.0 kHz - 40 - - 40 -
offset adjusted to zero fc =10 MHz - 140 - — 140 -
V¢ = 300 mVp-p square wave mV(rms)
offset adjusted to zero fc = 1.0kHz - 0.04 0.2 - 0.04 0.4
offset not adjusted fc = 1.0 kHz - 20 100 - 20 200
Carrier Suppression dB
fs = 10 kHz, 300 mV(rms)
fc = 500 kHz, 60 mV(rms) sinewave 50 65 - 40 65 -
fc = 10 MHz, 60 mV(rms) sinewave - 50 - - 50 -
Signal Gain 25 35 - 25 3.5 - VIV
Vs = 100 mV(rms), f = 1.0 kHz; [V¢|= 0.5 V DC :
Single-Ended Input Impedance, Signal Port, f = 5.0 MHz
Parallel Input Resistance - 200 - - 200 - kQ
Parallel Input Capacitance - 2.0 - - 2.0 - pF
Single-Ended Output Impedance, f = 10 MHz
Parallel Output Resistance — 40 - _ 40 — kQ
Parallet Output Capacitance - 5.0 - - 5.0 - pF
Input Bias Current
I + 1y 1, +1g - 12 25 - 12 30 uA
2 2
Input Offset Current
=) (17— 1) - | 07 | 50 - ]l o7 | 70 uA
Average Temperature Coefficient of Input Offset Current - 2.0 - — 2.0 - nA/C
(Ta = -55°C to +125°C)
Output Offset Current — 14 50 - 14 80 MA
(le — 1g)
Average Temperature Coefficient of OQutput Offset Current - 90 - - 90 - nA/°C
(Ta = —55°C to +126°C)
Common-Mode Input Swing, Signal Port, fg = 1.0 kHz - 5.0 -- - 5.0 - Vp-p
Common-Mode Gain, Signal Port, fg = 1.0 kHz, - 85 - - -85 - dB
IVel=0.5VvDC
Common-Mode Quiescent Output Voltage (Pin 6 or Pin 9) - 8.0 - - 8.0 - v DC
Differential Output Voltage Swing Capability - 8.0 - - 8.0 - Vp-p
Power Supply Current mA DC
lg + 1o - 20 3.0 - 20 4.0
hio - 3.0 4.0 - 3.0 5.0
DC Power Dissipation - 33 — - 33 - mw

*Pin numbers are given for TO-5 package. .
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SL1496C, SL1596C

Vo-

Vo OUTPUT
.
s N

carier [V
INPUT
vc.c
sicNaL [VsO _K
INPUT
VSQD
+— o
GAIN ADJUST
—0
8145 ©

Re 1K R
h 39K

«12vdc

RL
39k

Vo

SL1496
Vs
MODULATING
SIGNAL
INPUT ?
68k
's
v
CARRIER NULL
-8vdc

Fig. 2 Circuit diagram

Fig. 3 Typical modulator circuit
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Semiconductors

SP1404B W

SP1404BW

HIGH VOLTAGE INTERFACE CIRCUIT

The SP1404 is a bipolar integrated circuit comprising
five individual digital current amplifier circuits. Each circuit
accepts a logic input from TTL, CMOS or a similar squrce
and drives a high-current load at the output. The outputs
are capable of withstanding high negative voltages in the
‘off’ state, making the SP1404 particularly suited to
telecommunications applications.

CIRCUIT DESCRIPTION (FIG. 2)

The SP1404 operates as a power amplifier interfacing
from a voltage-level sensitive input to a high-current output
switch. The input threshold is TTL-compatible, with a low
input current requirement enabling one standard TTL
output to drive many interfaces. The low input current
requirement also makes it possible to use series
current-limiting resistors to protect the SP1404 inputs.

Each element of the device performs an inverting
function, i.e. a low voltage level on the input causes a high
cufrent in the output. If the input is left open-circuit, the
output will be off and the output current will be zero.

The isolation of the integrated circuit is biased to the
more negative of the two earth points by diodes D1 and D2
so that differences of up to (Vgc—1) volts can be tolerated
between the ‘noisy’ exchange earth and the ‘quiet’
electronic earth.

ELECTRICAL CHARACTERISTICS

Test Conditions (uniess otherwise stated)
Temperature range = 0°C to +70°C
Ve =+5V £ 0.5V

INPUT 1

INPUT 2

INPUT 3

INPUT &

INPUT §

OV EXCHANGE

OUTPUT 1
OUTPUT 2
OUTPUT 3
OUTPUT &
OUTPUT 5

OV ELECTRONIC

DC14

Fig. 1 Pin

I1BIAS CHAIN
' ALL §
| ELEMENTS

+Vee O— f]

iwpur o—§

ov
EXCHANGE
02

SUBSTRATE

OuTPUT

oV
ELECTRONIC

o

SUBSTRATE
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Fig. 2 Circuit diagram of one element

Value
Characteristic Units Conditions
Min. Typ. Max.

Input current -20 HA Vin = 0V

-2 A Vin = Vee
Output voltage 1.5 v Vin = 0.8V, lgut = 50mA
Output current (Off state) 100 nA Vin =2V, Voyt = -60V
Output current (On state) 50 80 A Vin = 0.8V
Ve supply current 30 mA Vee = 5V, all inputs low
Total power dissipation 450 mw Ve = 5V, all inputs low

all outputs gyt = 50mA
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SP1404B W

ABSOLUTE MAXIMUM RATINGS

Storage temperature —656°C to +175°C
Chip operating temperature +150°C

Ambient temperature (lgut = 50mA) +85°C

Load current 80mA

Voltage between output

and ‘noisy’ earth —65V

V¢ to output voltage 75V

Ve to electronic earth v

Input voltage Vee+ 1V
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@ PLESSEY

Semiconductors

SP1450B(B) & SP1455B(B)

SP1450B(B) & SP1455B(B)

PCM SIGNAL MONITOR CIRCUITS

The SP1450 and SP1455 are bipolar integrated circuits
designed to monitor errors in three-level digital signals
modulated by a three-alphabet 4B3T code such as MS43.
They can also indicate the failure of positive or negative
pulses in the signal. The high frequency capability allows
operation in PCM systems up to 34M bit/s (SP1450) and
140M bit/s (SP1455). Facilities are provided to adjust input
thresholds independently on each polarity of input and the
error output can be interfaced with low speed CMOS
circuitry or high speed ECL.

The SP1450B(B) and SP1455B(B) are similar to the
SP1450B and SP1455B but are screened to MIL-STD-883,
Method 5004, Class B.

FEATURES

Suitable for 34, 120 and 140M bit/s PCM
Positive and Negative Input Signa! Fail Outputs
High Speed Error Output

Low Speed ‘Stretched’ Output

Low Power Consumption

QUICK REFERENCE DATA

Supply Voltage -4.4V to -5.25V

Operating Temperature Range -10°C to +70°C
Power Consumption 100mW typ

Input Voltage Range *450mV to +1100mV
(SP1450)

+450mV to +600mV (SP1455)

Thermal Resistance 8j-a 100°C/W

veetiov) [ A 16[] vec2iov)
wec vP FAr (]2 15[ STRETCHED 0/
NEG 1/P THRESH [|a 4[] STRETCH WIDTH
weut o 13[] FasT 0/P
pos vP AR []s 12[] Bus
Ppos 1/P THaesH [Jo ufjwe
wellr woflwe
vee [J sfiwe DG16

Fig.1 Pin connections (top view)

APPLICATIONS

B PCM Telephone Transmission Terminal Equipment
B PCM Repeaters
B Eror Checking Test Equipment

ABSOLUTE MAXIMUM RATINGS

Supply voltage -8V

Reverse input current (pin 4) 5mA (continuous) 20mA
(10us max)

Forward input current (pin 4) 20mA (10us max)

Storage temperature -55°C to +150°C

Operating temperature -10°C to +70°C

Junction temperature 150°C

150 150

+Vo

DC VOLTAGE ON PIN 6——
DC VOLTAGE ON PIN &

NOT
DEFINED

DC VOLTAGE ON PIN 3—— - —— -

NOT
DEFINED

Vo= £ 1100mV (SP1450)
=% 600mV (SP1455)

} WHEN DC VOLTAGE ON PIN & = -1-8V

Fig.2 Input pulse wave form
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SP1450B(B) & SP1455B(B)

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Vcc = Pins 1-16 = 0V
Vee = Pin 8 = -5.0V
Tamb = +25°C

Input voltage range (pins 3,4,6) = -0.9V to -3.1V

DC CHARACTERISTICS
e ) Value .
Characteristic Pin Units Conditions
Min. Typ. Max.
Output low, current 2 0.9 1.2 19 mA Pin2 =0V
Pin3 =—1.7V
Pin 4 =—2.0V
Output low, current 2 0.7 - — mA Pin2 =0V
Pin 3 = —1.95V
Pin 4 = —2.0V
Output high, current 2 — — 1 pA Pin 2 = QV
Pin 3 = —2.3V
Pin 4 = —2.0V
Output high, current 2 — — 0.4 mA Pin 2 = OV
Pin 3 =—2.05V
Pin 4 =—2.0V
Output low, current 5 0.9 1.2 1.9 mA Pin 4 = —2.0V
Pin 5 = OV
Pin 6 = —2.3V
Output low, current 5 0.7 — — mA Pin 4 = —2.0V
Pin 5 = OV
Pin 6 = —2.05V
Output high, current 5 — — 1 pA Pin 5 = OV
Pin 4 = —2.0V
Pin 6 = —1.7V
Output high, current 5 — — 0.4 mA Pin 5 = 0OV
Pin 4 = —2.0V
Pin 6 = —1.95V
Pin 13,15 = OV
Pin3 = —1.7V
, 1 6.0 7.0 9.0 A Pin4 = —2.0V
Output low, current 3 m 2 Pin 6 — —23V
. Pins 2,6 = OV
Output high, current 15 — — 1 [17. 470 Q'pin 12 to —5V
27 kQ pin 14 to —5V
Six pos. or neg. pulses on pin 4
Pin 13,15 = OV
Pin 3 =—2.3V
Output high, current 13 — — 1 pA Pin 4 — —2.0V
Pin 6 = —1.7V
Output low, current 15 0.5 0.75 — mA Pins 2,56 = OV
470 Q pin 12 to —5V
27 kQ pin 14 to —5V
Current consumption 1,16 —_ 20 25 mA (Pins 2,5,13,15 = OV
- (Pins 3,6 =—2.3V
(Pin 4 =—2.0V
(27 kQ resistor between
(Pin 14 and —5V
(Pin 12 open
Input bias current 3 — — 40 pA Pin 2 = QV
Pin 3 =—1.7V
Pin 4 = —2V
Input bias current 6 e — 40 Pin 4 = —2.0V
Pin 5 = OV
Pin 6 = —1.7V
Input bias current 4 — — 80 Pins 2,6 = OV
. Pins 3,6 — —2.3V
Pin 4 = —2.0V
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AC CHARACTERISTICS

Circuit reference: Fig.3
Input signal: Fig.2
Tamb = -10°C to +70°C
Vee = ~4.4V to -5.25V

SP1450B(B) & SP1455B(B)

Value Los
Characteristic Pin Units Conditions
Min. Typ. Max.
Max. Input Frequency
SP1450 13 — 255 M band/s
SP1455 13 — | 105 M band/s } See note 1 below
Stretched output 15 0.5 0.7 2 us c1 =390 pF R1 =27 kQ
pulse width _using circuit of Fig. 7
(see note 2 below)
Error pulse width 13 4.25 — 5.25 nS Input freq. 105 M band/s
SP1455
Error pulse amplitude 13 300 — — mV At max input frequency
Spurious pulse 13 — — 50 mV At max. input frequency
amplitude

NOTE 1: These figures are the max.input symbol rates. For 4B3T codes, the effective bit rate is 4/3 x (input frequency).
NOTE 2: Resistor and capacitor values quoted are absolute values; temperature coefficients and tolerances have not been taken into account.

]
.
L]

L

”I” O Ve (0V)

Dwm |
* L
st X ° o
[} g
o} o "oummr
af— u
uf]
1]]

Ve
O (44V TO 525V)

Fig.3 Functional test circuit

T
AVINNN
s

47 1B

Fig.4 Circuit diagram of SP1450/SP1455
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SP1450B(B) & SP1455B(B)

APPLICATIONS

The circuit shown in Fig.3 is designed to accept a three
level (ternary) input signal as shown in Fig.2. The input is
applied to pin 4 whilst fixed bias levels are maintained on pins
3 and 6. When a positive input pulse is applied at a level more
positive than the bias on pin 6 the positive comparator output
o 1 goes from ‘0’ (Vee) to ‘1’ (Vcc). The 1-0 edge of this pulse
clocks the five bit shift register one place to the right.
Repeated operation will cause a pattern of logic ‘1’s to be
propagated along the shift register. When bit 5 is at logic ‘1’
and the input is also positive an ‘error’ will occur at pins 13
and 15.

A negative input pulse at a level more negative than the
voltage on bias pin 3 causes the negative comparator output
0 2 to clock the shift register one place to the left. Repeated
operation causes a pattern of logic ‘O's to be propagated
along the shift register. When bit 1 is at logic ‘0’ and the input
is also negative an ‘error’ output will again occur at pins 13
and 15.-

During normal operation the shift register can assume one
of only six possible states as shown in Fig.5.

State 1 2 3 4 5
A 0 0 0 0 0
B 1 0 0 0 0
(] 1 1 0 0 0
D 1 1 1 0 0
E 1 1 1 1 0
F 1 1 1 1 1

Fig.5 Shift register states

When power is initially connected other states may occur.
Two ‘error outputs are available. The fast output at pin 13
is negative going; the peak current is defined by a resistor

connected between pin 12 and Vee according to the formula:
33
| = -3 (e.g. 820 ohms; 4mA)

A pullup resistor must then be connected between pin 13
and Vcc to give a suitable voltage swing. A suitable ECL
interface is shown in Fig.6.

If, as in a repeater application, a fast output is not required,
pin 12 should be left open and pin 13 connected to Vcc (pin
16).

A stretched output is available from pin 15 by connection
of a capacitor between pins 14 and 15. A suitable circuit is
shown in Fig.7.

Facilities are available at pins 2 and 5 to detect the absence
of negative and positive going input signais. If these are not
required pins 2 and 5 should be connected to Vcc (pin 1). A
CMOS interface circuit is shown in Fig.8.

O Vcc (0V)

O VEE (-5V)

Fig.6 Interfacing with ECL at the output

vee (ov)

VEE (-5V)

Fig.7(a) Interfacing with CMOS at the stretched output (SP1450)

vee (ov)
PIN 2 N

[ —
JL

PIN 5

Veg (-5V)

Fig.8 Interfacing with pulse fail output with CMOS

180

Fig.7(b) Interfacing with CMOS at the stretched output (SP1455)
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Ordering information

All Plessey Semiconductors integrated circuits are allocated type numbers which
must be quoted when ordering.This number may or may not have a
suffix(A,B,C,etc.)which denotes the precise electrical specification or temperature
grade.When there is a choice of packages the two-digit Pro-Electron code is used to
identify the style required,according to the following table:

CM - Multilead TO-5

DC - Ceramic Dual-in-Line(metal lid)
DG - Ceramic Dual-in-Line

DP - Plastic Dual-in-Line

Within the UK,orders for quantities up to 99 will be referred to your local
Distributor.Quantities of 1000 and over must be ordered from:

Plessey Semiconductors Limited
Kembrey Park
Swindon,Wiltshire SN2 6BA
United Kingdom
Telephone : Swindon(0793)694994
Telex : 449637

A reciprocal arrangement exists with all Distributors,but it will expedite delivery of
order if buyers can direct orders as indicated above.Outside the UKirrespective of
quantity,you are invited to contact your nearest Plessey Semiconductors Sales
Outlet(see pp197-199).
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Plessey
Semiconductors

World Wide
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Sales offices

BELGIUM

BRAZIL

EASTERN EUROPE
FRANCE

ITALY
NETHERLANDS
NORTH AMERICA

SOUTH AFRICA
SPAIN

SWEDEN
SWITZERLAND
UNITED KINGDOM
WEST GERMANY

Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150.
Tel: 02 733 9730 Tx: 22100

Plessey Brazil, Rua Ferreira Viana 892 04761, Sao Paulo, Brazil.

Tel: 011 548 6570 Tx: 1123328 ATETBR

Plessey Co. Ltd., Vicarage Lane, liford, Essex, England. Tel: 01 478 3040
Tx: 23166

Plessey France, 74-80, Rue Roque de Fillol, 92800 Puteaux.

Tel: 776 41 06 Tx: 620789F

Plessey Italia SpA, Corso Garibaldi 70, 20121 Milan. Tel: 3452081

Tx: 331347

Plessey Fabrieken NV, Van de Mortelstraat 6, P.O.Box 46, Noordwijk.
Tel: 01719 19207 Tx: 32088

Plessey Semiconductors, 1641 Kaiser Avenue, Irvine, California 92714,
USA. Tel: 714 540 9979 Twx: 910 595 1930

Plessey Semiconductors, 4849 N. Scott Street, Suite 121, Schiller Park,
Illinois 60176 USA. Tel: 321 678 3280/3281 Twx: 910 227 0794

Plessey Semiconductors, 89 Marcus Blvd., Hauppauge, N.Y., 11787 USA.
Tel: 516 273 3060 Twx: 96 1419

Plessey Semiconductors, 7094 Peachtree Industrial Blvd., Suite 295,
Norcross, GA 30071 USA. Tel: 404 447 6910 Twx: 70 7309

Plessey Semiconductors, 710 Lakeway, Suite 265, Sunnyvale, CA 94086
USA. Tel: 408 245 9890

Plessey South Africa Ltd., Forum Building, Struben Street, P.O. Box 2416,
Pretoria 0001, Transvaal. Tel: 34511 Tx: 53 0277

The Plessey Company Ltd., Martires de Alcala 4-3, Madrid 8.

Tel: 248 12 18/248 38 82 Tx: 42701

Tel: 08 235540 Tx: 10558

Svenska Plessey AB, Alstromergaten 39, Box 49023, 100 28 Stockholm.
Plessey Verkaufs AG, Glattalstrasse 18, CH-8052 Zurich.

Tel: 50 36 55 Tx: 11963

Plessey Semiconductors Ltd., Kembrey Park,Swindon,

Wiltshire SN2 6BA Tel: (0793)694994 Tx: 449637

Plessey GmbH, Altheimer Eck 10, 8000 Munchen 2. Tel: 089 23 62 1
Tx: 215322 .
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Agents

ARGENTINA
AUSTRALIA
AUSTRIA
CYPRUS
GREECE

INDIA

JAPAN

HONG KONG

KOREA

NEW ZEALAND
SINGAPORE
TAIWAN

THAILAND
TURKEY
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Electroimpex SA, Guatemala 5991, (1425)Buenos Aires.

Tel: 771-3773/772-9573

Plessey Australia Pty Ltd., P.O. Box 2, Christina Road, Villawood,

New South Wales 2163. Tel: Sydney 72 0133 Tx: AA20384

Plessey GesmbH, Rotenturmstrasse 25, A-1011 Wien. Tel: 63 45 75

Tx: 75963

Eltrom Electronics Ltd., Poly Electronic Services Ltd., P.O. Box 5393, °
Nicosia. Tel: 61088

Plessey Company Ltd., Hadjigianna Mexi 2, Athens. Tel: 21 724 3000
Tx: 219251

Mammeas, Representations & Exportations, P.O. Box 181, Piraeus.

Tel: 4172597 Tx: 213835 LHGR

Semiconductors Ltd., Ador House, 6, K. Dubash Marg., Bombay 400 023.
Tel: 245119 & 245170 Tx: 011-2781

Semiconductors Ltd., Unity Buildings, J.C. Road, Bangalore 560-001.
Tel: 52072 & 578739

Semiconductors Ltd., 513, Ashoka Estate, 24, Barakhamba Road,

Nf w Delhi - 110001. Tel: 44879 Tx: 31 3369

Cornes & Company Ltd., Maruzen Building, 2 Chome Nihonbachi,
Chuo-Ku, C.P.O. Box 158, Tokyo 100-91. Tel: 272 5771 Tx: 24874
Cornes & Company Ltd., 13-40 Chome Nishihonmachi, Nishi-Ku,
Osaka 550. Tel: 532 1012 Tx: 525-4496

YES Products Ltd., Block E, 15/F Golden Bear Industrial Centre,

66-82 Chaiwan Kok Street, Tsuen Wan, N.T., Hong Kong.

Tel: 12-444241-6 Tx: 36590

Young O Ind Co. Ltd., 4th Floor, Sae Woo Building, 1-499 Yoido-Dong,
Yungdungpo-Ku, Seoul. Tel: 782 1707 Tx: 28371

Plessey New Zealand Ltd., Ratanui, Henderson, Auckland 8. Tel: 64189
Tx: NZ2851

Electronics Trading Co. (Pte) Ltd., 66/66a Upper Serangoon Road,
Singapore 1334. Tel: 2852911 Tx: 22088

Artistex International Inc., Express Trade Building 3rd Floor,

56 Nanking Road East, Section 4 Tapei 105, (P.O. Box 59253, Taipei 100)
Taiwan, Republic of China. Tel: 7526330 Tx: 24022 SPDCARE

Plessey Thailand, Rama Mansion 47, Sukhumvit Soi 12, Bangkok 11.
Tel: 2526621 Tx: CHAVALIT TH2747

Turkelek Elektronik Co. Ltd., Hatay Sokak 8, Ankara. Tel: 18 94 83

Tx: 42120 TRKL TR

Turkelek Elektronik Co. Ltd., Kemeralti CD Tophane Ishani 406, Tophane,
Istanbul. Tel: 43 40 46



Distributors

BELGIUM

FRANCE
IRELAND

INDIA

ITALY
NETHERLANDS

NEW ZEALAND

SCANDINAVIA
Denmark

Finland
Norway

Sweden

UNITED KINGDOM

Matadex, Chausee de Bruxelles 214, Brussels 1190. Tel: 02 3450279
Tx: 24093

Mateleco, 36 Rue Guy Moquet, 92240 Malakoff, Paris. Tel: 657 70 55
Electronic Manufacturing Co., 3B Avonbeg Industrial Estate,

Long Mile Road, Dublin 12. Tel: 001 521242 Tx: 31125

Semiconductors Ltd., Ador House, 6, K. Dubash Marg., Bombay 400 023.
Tel: 245119 & 245170 Tx: 011-2781

Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321
Modelec BMVM, Postbus 181, 6710 BD EDE, Morsestraat 22 A 6716 AH
EDE. Tel: 08380 - 36262 Tx: 37053

Professional Electronics Ltd., P.O. Box 31-143, Auckland. Tel: 493 209
Tx: 21084

Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 83 5090
Tx: 19037

Oy Ferrado AB, P.O. Box 54, Valimontie 1, SF-00380 Helsinki 38.

Tel: 90 55 00 02 Tx: 122214

Skandinavisk Elektronikk A/S, Ostre Aker Vei 99, Veitvet, Oslo 5.

Tel: 22 15 00 90 Tx: 11963

Fertronic AB, Box 56, 161 Bromma. Tel: 08-52 26 10

Celdis-SDS 37-39 Loverock Road, Reading, Berks RG3 1ED.

Tel: 0734 582211/585171 Tx: 848370

Gothic Electronic Components, Beacon House, Hampton Street,
Birmingham B19 3LP. Tel: 021 236 8541 Tx: 338731

Quarndon Ltd., Slack Lane, Derby DE3 3ED. Tel: 0332 32651 Tx: 37163
Semiconductor Specialists (UK) Ltd., Carroll House, 159 High Street,
West Drayton, Middlesex UB7 7QN. Tel: 08954 45522 Tx: 21958

*Best Electronics (Slough) Ltd., Fairbank House, Longwick Road,
Princes Risborough, Bucks HP17 9HE Tel: 084-44-7881

UNITED STATES OF AMERICA

California
Maryland

New York

Texas

WEST GERMANY

*T.V. circuits only

Plessey Semiconductors, Irvine. Tel: 714 540 9979

Applied Engineering Consultants, Beltsville. Tel: 301 937 8321
Plainview Electronic Supply Corp., Plainview. Tel: 516 822 5357
Patco Supply, Arlington. Tel: 817 649 8981

Nordelektronik GmbH KG, Harksheider Weg 238-240, 2085 Quickborn.
Tel: 04106/4031 Tx: 02 14299

Halbleiter-Spezialvertrieb, Carroll & Co. GmbH, Burnitzstresse 34,
6000 Frankfurt/M-70. Tel: 0611/638041-42 Tx: 04 11650

Astronic GmbH & Co. KG, Winzererstrasse 47D, 8000 Munchen 40.
Tel: 089/304011 Tx: 05 216 187

Neumuller GmbH, Eschenstrasse 2, 8021 Taufkirchen b. Munchen.
Tel: 089/61181 Tx: 05 22106

Micronetics GmbH, Weilder Stadter Str. 55a, 7253 Renningen 1.
Tel: 07159/6019 Tx: 07-24708
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