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Product index
N-Channel MOS

TYPE No.

MJ1410
MJ1440
MJ1444
MJ1445
MJ1446
MJ1471
MJ1472
MJ1473
MJ1474
MJ1475
MJ2812
MJ2813
MJ2841

CMOS

MV3506
MV3507
MV3507A
MV4320
MvV4322
MV4323
MV4325
MV4326
MV4327
MV4330
MV4332
MV5087
MV5089
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
PCM receiving circuit

PCM transmitter circuit
PCM elastic store

32 x 8-bit FIFO memory
32 x 9-bit FIFO memory
64 x 4-bit FIFO memory

A-law codec with filter

u-law codec with filter

u-law codec with filter and A/B signalling

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
Programmable keypad pulse dialler with M1 and M2 masking
30-bit static shift register with synchronous reset

32-bit static shift register

DTMF generator

DTMF generator

1 of 8 octal decoders/demultiplexers, latched I/Ps,

inverted O/Ps

1 of 8 octal decoders/demuitiplexers, 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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CMOS (continued)

MV74SC244
MV74SC245
MV74SC373
MV74SC374

MV74SC533
MV74SC534

MV74SC540
MV74SC541

MV74SC545
MV74SC563
MV74SC564

MV74SC573
MV74SC574

MV8860
MV8862

MV8865
MV8863

MV8865

Bipolar

SL1001A
SL1021A
SL1021B
SL1496C
SL1596C
SP1404BW
SP1450B
SP1450B(B)

SP14558
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
Three-state octal D-type edge-triggered flip-flops,
inverted O/Ps

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

DTMF decoder with 4-bit binary output

DTMF decoder with selectable 2 of 8-bit binary or

Hex output codes

DTMF filter

DTMF decoder, alternative output format version of
Mvgg62

DTMEF filter

Modulator/demodulator

Channel amplifier, +10dBm output level

Channel amplifier, +13dBm output level
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
125
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145
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Selection guide

EQUIVALENT PAGE

N-CHANNEL MOS DATA COMMUNICATIONS

CIRCUITS

MJ2812 32 x 8-bit FIFO memory AM2812 63

MJ2813 32 x 9-bit FIFO memory AM2813 63

MJ2841 64 x 4-bit FIFO memory AM2841 69

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

MJ1472 PCM receiving circuit 47

MJ1473 PCM transmitter circuit 51

MJ1474 PCM elastic store 55

59

MODULATORS

SL1001A 1MHz modulator 159

SL1496C 20MHz double-balanced modulator/ MC1496G/L/P 167
demodulator (commercial)

SL1596C 20MHz doubie-baianced modutator/ MC159G/L 167
demodulator (MIL)

TELEPHONE COMMUNICATIONS CIRCUITS

SL1021A +10dBm channel amplifier 163

SL1021B +13dBm channel amplifier 163

SL8204 Tone ringer 171

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 179

D3702

CMOS TELEPHONE DIALLING CIRCUITS —

LOOP DISCONNECT

MV4320 Keypad pulse dialler with M1 masking DF320 85

MV4322 Keypad pulse dialler with M2 masking 85

MV4323 Keypad pulse dialler with selectable 85
interdigit pause

MV4325 Programmable keypad pulse dialler 89
with M1 masking

MV4326 Programmable keypad pulse dialler 89
with M2 masking

MV4327 Programmable keypad pulse dialler 89

with M1 and M2 masking



PHASE LOCKED LOOP CIRCUITS

SL650B,C Modulator/phase locked loop circuits 151
for modems

SL651B,C Modulator/phase locked loop circuits 151
for modems

SL652C Modulator/phase locked loop 155

CMOS TELEPHONE DIALLING CIRCUITS —

DTMF or MF4

MV8860 DTMF decoder with 4-bit binary output 129

MV8862 DTMF decoder with selectable 2 of 8-bit 137
binary or Hex. output codes

MV8863 DTMF decoder, alternative output 137
format version of MV8862

MV8865 DTMF filter 145

CMOS OCTAL FAMILY
Decoders/Demultiplexers

MV74SC137 74L.5137 111

MV74SC138 741.5138 111

MV74SC139 7415139 111

MV74SC237/238;239 111

Buffers/Line Drivers

MV74SC240/244;241;540/541 74LS240/244; 117
241;540/541

Transceivers

MV74SC245 74LS245/645 121

MV74SC545 7415640 121

Transparent Latches

MV74SC373 74L.S363/373 125

MV74SC573,533/563 125

Edge-Triggered D-Type Flip-Flops

MV74SC374 7415374, 125

7415364

MV74SC574,534/564 125

CMOS INTERFACE AND DISPLAY DRIVER

FAMILY

MV4330 30-bit static shift registers 95

MV4332 32-bit static shift register 95



Quality data

Plessey Semiconductors has 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)
M0020/CECC refers
DEF STAN 05— 21.QC System requirements for Industry (Equivalent to
AQAP— 1) Certificate 65752/1/01 refers

Devices are also manufactured and tested in accordance with the methods of 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.



DELIVERED PRODUCT QUALITY

It is our policy to deliver a relaible quality product and to achieve this end all devices
undergo 100 % electrical testing of every relevant AC and DC parameter prior to shipment.
The devices are tested under conditions of level and frequency closely simulating those of
the typical application. Fully automatic Teradyne integrated circuit test machines,
acknowledged to be among the best computer controlled test machines available, are
employed.

Each and every stage of processing, assembly and testing is carefully audited by Plessey
Semiconductors’ independent Quality Assurance department.

Therefore we are able to guarantee the following Acceptable Quality Level (A.Q.L.) on all
deliveries.

MECHANICAL
Defects of a mechanical nature including coding not being legible, deformed leads,
dimensional tolerances being exceeded, wrong identification of pin 1 and pins not being

anldarahla
SuiuTciauvic.

0.65% AQL, i.L.II

ELECTRICAL
Defects of an electrical nature including device parameters being outside the acceptance
specification limits, or those only stated as typical being grossly in error.

0.4% AQL, I.L.It

The average delivered product quality is considerably better than this, the population of
imperfect devices being much smaller than that indicated by the AQL values.
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Screening to MIL-STD-883

The following Screening Procedures are available from Plessey Semiconductors

CLASS CLASS * STANDARD
S Bl PRODUCTS
PRE CAP PRE CAP PRE CAP
VISUAL VISUAL VISUAL
i | 1
STABILIZATION STABILIZATION
BAKE BAKE
TEMPERATURE TEMPERATURE
CYCLING CYCLING
| 1
| cenTriFuGE | | centriFuge |
1 I
VISUAL VISUAL VISUAL
INSPECTION INSPECTION INSPECTION
1 1 1
HERMETICITY
HERMETICITY HERMETICITY OAPLE)
1
[ P.IN.D. I
1
| SERIALIZATION |
1
| RADIOGRAPHIC ]
1
INTERIM INTERIM
ELECTRICAL TEST ELECTRICAL TEST
1 1
[ BuRN-N | [ surnan ]
1 |
FINAL FINAL FINAL
ELECTRICAL TEST ELECTRICAL TEST ELECTRICAL TEST

QUALIFICATION
OR CONFORMANCE
TESTING AS REQUIRED

*Plessey Semiconductors reserve the right to change the Screening Procedure for Standard
Products.
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MJ1410

MJ1410

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
from d.c. up to 25MHz and has 3-state output buffers
capable of driving two LSTTL loads. All inputs are TTL
compatible.

The MJ1410 performs the complementary functions of
serial-to-parallel and parallel-to-serial data conversion on 8
bits of data. Both these conversions are achieved using the
same time-position matrix, which has eight inputs and eight
outputs.

An 8-bit parallel word clocked into the eightinputs appears
as a serial 8-bit data stream on one of the eight outputs.
Successive parallel words at the inputs appear as serial data
streams on each of the eight outputs in turn.

Conversely, a serial 8-bit data stream on one of the eight
inputs appears as an 8-bit parallel word on the eight outputs.
Successive parallel words appearing at the eight outputs
correspond to the serial data on each of the eight inputs in
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
input. If the loading sequence produced by the counter is not
required it can be disabled by connecting ‘clock’ to ‘sync’. At
each positive clock edge the register loaded will depend on
the data on the counter inputs on the previous positive clock
edge.

FUNCTIONAL DESCRIPTION

(e ~  uforaw
(4K nf]7
£(s 2[]s
e(]e a[]s
weors g 00O ?"EI‘ AT
clje wif3 ouTPUTS
lar ]2
ale [
\m[o 8]0
2 o (] e
2'[n ] croex
2 [Jn ] svuc DG24

Fig.1 Pin connections

FEATURES

B Singlc 5V supply.

B Three-state outputs.

B Allinputs TTL compatible.

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 )

5 D { inputs | Datai/pD [ See Figs 3and 4

6 C Data i/p C

7 B Datai/p B

8 A Data i’/p A

9 Vee Positive supply, 5V + 5%

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

" 2! 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 { Data 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 7L 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, Temo = 22°C + 2°C, Test circult 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 ViL 1234, -03 0.8 Volts
voltage 5,6,7,8,
10,11,12,
13,14,24
High level I/P Vi 1,234, 25 Vee Volts
voltage 56,7.8,
10,11,12,
13,1424
Low level I/P I 12,34, 1 50 pA
current/high level 56,78,
I/P current 10,11,12,
13,14,24
Low level O/P Vou 16,17,18, 05 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 lon 16,17,18, 100 WA
current source 19,2021,
capability 22,23
OFF state O/P loFr L 16,17,18, 40 HA Vout = GND
current 19,20,21,
22,23
loFF H 16,17,18, -40 PA Vout = Vce
19,20,21,
22,23
Power dissipation Poiss 90 500 mw Vce = 5.5V
DYNAMIC CHARACTERISTICS
Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Max.clock frequency Frmax 24 10 MHz
Min. clock frequency Femin 0 MHz
Sync. pulse width tspp 60 ns Fig. 6
(positive)
Sync. pulse width tspN 100 ns Fig. 6
(negative)
Lead of sync. clocking tst 130 ns Fig. 6
edge on positive clock
edge
Set up time of counter tsc 70 ns Fig. 6
inputs (20,2',22)
Hold time of counter the 60 ns Fig. 6
inputs
Set up time of data tso 80 ns Fig. 6
inputs (A-H)

18




MJ1410

DYNAMIC CHARACTERISTICS
Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Hold time of data inputs tHD 85 ns Fig. 6
Propagation delay, data tpoe ns Fig. 6
out valid from output
ENABLE low
Propagation delay, data tpoo ns Fig. 6
out disabled from output
ENABLE high
Propagation delay, clock tpco ns Fig. 6
to data out valid
2° 2' 2 SYNC o N
D1 D2 D3
T0 LOAD
o o x cotwmml DECOOE cEneaTon
T 2 |3 @0 ]
A |8 |C |JOo | |F M
e —— x SBIT SHIFT ‘: »_D—a 7
e e U
A |8 o |E |F |G
e B A L = T )
A |B 0 | |F
8-BIT SHIFT 0 0|
coe _ % £ wee 11
A |8 |C |D |E |F L
8-BIT SHIFT o) . 3-8IT SHIFT Q
o | b L E T
-
A |8 |Cc |o F |G |
8-BIT SHIFT Q| D o
o | Hobmmm 3 = =
A |8 |C O JE |F |G M
SHIFT Q SHIFT Q
Fo "o Lje o s:;m @_‘3’
A |8 |C |0 jE |F L
8-BIT SHIFT Q| Q|
o | H b t - p=Ps
P ——" S—
al )
"o o ‘ot L ey -
/

ABSOLUTE MAXIMUM RATINGS

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

Fig.2 Block diagram
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MJ1410
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Fig.3 Data conversion

—V

UNSYNCHRONISED

REGISTER
LOADING

SYNCHRONISED

cLocxk

SYNC

REGISTER
LOADING

Fig.4 Input and output waveforms
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Fig.6 Test conditions

MJ1410
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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
111.2 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

B HDR3Encoding and Decoding to CCITT rec
G703

Asynchronous Operation

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

Loop Back Control

HDB3 Error Monitor

‘All Ones' Error Monitor

Loss of Input Alarm (All Zeros Detector)
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
+Vce v
Inputs Vce + 0.5V Gnd — 0.3V
Outputs Vee, Gnd —0.3V
Thermal Ratings
Max Junctian Temperature 175°C
Thermal Resistance: Chip to Case Chip to Amb.

40°C/Watt 120°C/Watt

NRZ DATAINT
CLOCK (ENCODER) [ 2 wflour2(0,)
10ss OF INPUT [}3 wpour 1(0y)

NRZ DATA OUT [J4 nfle N
CLOCK (DECODER)

RESETATS [J6 nfjamn

12[] LOOP TEST ENABLE

wshy wf] cLock

GROUND [}8 ERROR

DG16

Fig. 1 Pin connections

CLOCK r Py
Loss OF
weuT
LooP TEST !
ENABLE swirew |
waz
'™ DECODER  |—+—O DATA
our
[T o—Do—
cLock
(DECOOER)
[
cimcuir ERnon
d as
RESET I cmeurm I ais

Fig.2 Block diagram
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MJ1440

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Supply voltage, Voo =5V +0.25V
Ambient temperature, T,,, = 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 \"
Low level input current I 1'02'151'61 213 50 uA ViL=0v
High level input voltage Vin T 25 V. v
High level input current [ 50 bA ViH=5V
Low level output voltage Voo 10,14,15 0.5 \" Isink = ,80pA
3479 0.4 v Isink = 1.6mA
High level output voltage Vou 34,79 27 \ Isource = 60uA
14,15 28 v Isource = 2mA
10 28 \ Isource = 1mA
Supply current [ 20 50 mA All inputs to OV
All outputs open circuit
Dynamic Characteristics
Characteristic |Symbol I_V_al_ua_‘ Units| Conditions
Min.|Typ.| Max.
Max. Clock (Encoder) frequency fmaxenc| 4.0 | 10 MHz |Figs.10, 15
Max. Clock (Decoder) frequency fmaxgec| 2.8 | 5 MHz |Figs.11, 15
Propagation delay Clock (Encoder) to 04, 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 30 ns |Figs.8, 10,15
Hold time of NRZ data in th3 | 55 ns |Figs.10, 15
Propagation delay A, B, 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 tpd5 200 ns |Loop test enable='0' Figs.14, 15
Propagation delay Clock (Decoder) to NRZ data out| tpd6 150{ ns |Figs.9, 11, 15. See Note 2
Setup time of A, Bj, to Clock (Decoder) ts1 75 ns |Figs.9, 11,15
Hold time of A;;,, B;, to Clock (Decoder) th1 5 ns |Figs.9, 11,15
Hold time of Reset AIS = ‘0’ th2  |100] ns |Figs.9, 14,15
Setup time Clock (Decoder) to Reset AIS ts2 |200 ns |Figs.9, 14,15
Setup time Reset AIS = 1 to Clock (Decoder) ts2' 0 ns |Figs.14,15

NOTES
1.

Encoded HDB3 outputs (O,, O,) are delayed by 3': clock periods from NRZ data in (Fig.3).

2. The decoded NRZ output is delayed by 3 clock periods from the HDB3 inputs (A, BiN) (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 input data
(A,.B,,),datais clocked out by positive going edge of clock
(Decoder).
5. Clock (Decoder)

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

Logic ‘0" on Reset AIS resets a decoded zero counter and
either resets AlIS 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 decoded in the
preceding two Reset = 1 periods.

Logic ‘1" on Reset AlS enables the internal decoded zero
counter.
8. Ground

Zero volts

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

Inputs representing the received temary HDB3 PCM sig-
nal. A, = ‘0’ represents a positive going ‘1’, By, = ‘0’ repre-
sents a negative going ‘1'. A, and By, are sampled by the
positive going edge of the Clock (Decoder). A, 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 intemally to A;,. O, is connected intemally to Bj,.
Clock becomes the OR function Oy + O;. The delay from
NRZ in to NRZ out is 6 clock periods in the loop back con-
dition.
14,15.0,,0,

Outputs representing the temary encoded data for line
transmission O, = '1'representing a positive going'1',0,=
1’ represents a negative going ‘1.0, and O, may be inter-
changed.
16. V.

Positive supply, 5V * 5%

02

‘ 3% CLOCK PERIODS |

CLOCK r‘lr“lnﬂﬂr‘lﬂl"r‘nﬂ
(FNCODER) .
NRZ DATA IN I | l | |
(TYPICAL)
01 I l

Il VL

I

Fig.3 Encode waveforms

{ I i} I I
L 0
S Bl B B U B

| 3 CLOCK PERIODS |

NRZ DATA OUT

(DECODER)

LI

Fig. 4 Decode waveforms

cLock nnﬂﬂnnﬂnr‘n']nn
(DECODER)

ERROR

INCLUDING {AIN u m u
LU

il

Fig.5 HDB3error output waveforms 25



MJ1440
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Fig.6 AlSerror and reset waveforms
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Fig. 7 Loss of input waveforms
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Fig. 8 Encoder timing relationship
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MJ1440
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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

Fig. 15 Test timing definitions

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 thatitjviolates the rule
of alternate mark inversion. Such violations are denoted
V, or V_according to their polarity.
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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-channel
metal gate MOS and operate from a single 5 volit 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 altemate 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.

DG16

Fig.1  Pin connections

ABSOLUTE MAXIMUM RATINGS

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

FEATURES Electrical Ratings
o . +Vce v
B 5V 5% Supply—20mA Typical Inputs Vee + 0.5V Gnd — 0.3V
B Fully Conforms to CCITT Recommendation G732 Outputs Vee, Gnd —0.3V
[ ] Ouputs DirectI)'l Onto PCM Data.1 Highway Thermal Ratings
u g]ovnde?;lﬁth Time Slot 0and Time Siot 16 Max Junction Temperature 175°C
annel Fulses Thermal Resistance: Chip to Case Chip to Amb.
B AllInputs and Outputs are TTL Compatible 35°C/Watt 120°C/Watt
L e e m e
CH
o CouNTER

SYNC

WORD

GEN

DECODER MULTIPLEXER J
COMBINED
DATA
I
g 2
Fig.2 MJ1444 block diagram
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MJ1444

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

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

Static Characteristics

Value

iti
Characteristic Symbol Pins Min. | Typ. | Max. Units Conditions
Low level input voltage Vi 1,2,3,4,5, -0.3 0.8 "
7,11,12,13,
14,

Low level input current
High level input current } I " 1 50 HA
High level input voltage Viy " 24 Vee

6,9, 15 0.5 " lgink = 2MA
Low level output voltage Vou 10 0.7 v I:l:k —5mA
High level output voltage Von 6,9,15 2.8 v lsource = 200uA
High level output leakage current lon 10 20 uA Vour = Vee
Supply current lec 20 40 mA Ve =525V

Dynamic Characteristics
Value

Characteristic Symbol Min. | Typ. | Max. Units Conditions
Max clock frequency Fmax 3 5 MHz
Propagation delay, clock to TS0, TS0 SF, TS16 and )
combined data outputs. te 80 200 ns See Figs.5and 6
Set up time channel reset to clock Tg; 100 450 ns feiock = 2.048 MHz
Hold time of channel reset input thy 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—8todatum B| s, 100 ns
Hold time of bit 1 (SF) and data bits 3— 8 wrt datum B tha 300 ns

DATUM B lDAYUl A

cLocx

INPUT

CHANNEL

RESET I I
INPUT

TS0

OouTPUT

DATA o o |1 1ol 1
outeuT @ I l l

(SF)

DATA B
ouTPUT
(8F)

lnn [T
1 L]

Fig.3 Data timing
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FUNCTIONAL DESCRIPTION

Functions Listed by pin number
1,2,5,7,13,14.Bits 3t0 8

Parallel data on these inputs is asynchronously loaded
into bits 3 to 8 of the PISO shift register for transmission
during Time siot 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
PISO 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 |ojojt|1[O|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 PISQ shift register for transmission during time slot 0 of
sync. frames.
12.Bit1 S§F

Data on this input is asynchronously loaded into bit 1 of
the PISOishift register for transmission during time sloti0 of
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. Ve

Positive supply, 5V +5%.

RESET

CHANNEL l
INPUT

TIME SLOT " n
) "
ouTPUT
256 CLOCKS
TIME SLOT
o (5F)
ouTeuT
TIME SLOT
16 "

ouTPuT

128 CLOCKS |

vee I

27%

MJ 1444 8.9,10.15

PARALLEL
DATA TO 10MA |10p
SCOPE PROBE

8 13

vss

Fig.4 Sync.timing

Fig.5 Test conditions (all outputs)

CcLock

CHANNEL h
RESET N
50,7516 750 §F
& COMBINED
DATA
ouTPUTS
i 's2
-
ALL DATA
INPUTS
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 Svolt 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 foraperiod 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 lite may be shortened or specified para-
meters may be degraded.

Electrical Ratings
+Vce v
Inputs Vee + 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

5V +5% Supply - 20mA Typical.

Conforms to CCITT Recommendation G732
Synchionising Word Error Monitor

Out of Sync. Alarm

All Inputs and Outputs are TTL Compatible

cLock o

| -
‘ DETECTOR [\

CHANNEL
RESET
enroR
SynC
ACanm

Fig.2 Block diagram MJ1445

33




MJ1445

ELECTRICAL CHARACTERISTICS

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

Static Characteristics
Characteristic Symbol Pins Value Units Conditions
Min. Typ. | Max.
Low level input voltage Vi 4,7 -03 08 v
Low level input current
High level input current } hn 47 1 50 KA
High level input voitage Vin 4,7 24 Voo v
11,2356
Low level output voitage VoL 9,10,11,12 0.5 v lgink=2MA
13,14,15
High level output voltage Vou 28 lsource= 200A
Supply current lce 20 40 mA Vee=5.25V
Dynamic Characteristics
Characteristic Symbol Value Units Conditions
ym Min. | Typ. | Max
Max. clock frequency fmax 22 45 MHz
Input delay of data input td data 20 200 ns |foock = 2.048MHz
Propagation delay, clock to TS0 output td Tso 40 200 ns |Fig.3
Propagation delay clock to error output, sync .
alarm and CH. Reset output high ta 50 400 ns |Fig.3
Propagation delay, clock to CH. .
Reset output low (T —tp) tp 100 450 ns |Fig.3
Propagation delay clock to spare bits ta s 50 300 ns |Fig.3
4. Clock
System clock input (2.048MHz for a 2MBit PCM
system).
vce
Ls 5.Error
Annnr s 27x This output goes high at the end of time slot 0 in the 2nd
cLock L2sse 10 10m sync frame following the frame with sync word errors. If
My1aas |2 1008 ; ; ; .
9.10.1112.13.14.15 SCOPE PROBE consecutive sync words occur with errors this output will
oaTa - u 1 remain high. If a sync alarm is generated this output will
1

vss

Fig.3 Test conditions, all outputs

FUNCTIONAL DESCRIPTION

Functions listed by pin number

1.Bit1 §F

This output is set to the level of data bit 1 during time slot 0
of non sync frames. The data becomes true on the first falling
edge of the clock during TS1.
2.Bit1SF

This output is set to the level of data bit 1 during time slot 0
of sync frames. The data becomes true on the first falling
edge of the clock during TS1.
3.TSO

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

remain high until sync is regained, but will always be low
during bit 1 of TS1.
6. Sync Alarm

This output goes high at the end of time slot 0 output in
the 3rd consecutive sync frame containing sync word
errors. It retums low at the end of TS0 output in the 3rd
consecutive frame received correctly (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 310 8

These parallel outputs are set to the level of the spare
data bits (3to 8) of time slot 0 of non sync frames. The data
becomes true on the first falling edge of the clock during
TS1.
13. Channel reset

This output goes low for the first period of the clock

after time siot 0 of the received data as long as
synchronisation has been established. This pulse 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

@PI.ESSEY

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 s~ Wpy
recommendations. The circuits are fabricated in N-channel e [f2 15[ ausaw 0
metal gate MOS and operate from a single Svoit supply.
Relevant inputs and outputs are TTL compatible. cock [ ] 1516

The MJ1446 has two modes of operation dependent on aar vt (fo 121 ook contmoL
the state of the mode control input. With the mode control
high the device is in the transmit mode and with the mode w0 s 2] DG MGHWAY At N UT
control low the device is in the receive mode. o [Js 1[]) BwanY aTA 10

In the transmit mode the device accepts 64k bits/sec
signalling information in either binary or AMI format and awata wour (7 o[ suue
outputs it at 2Mbits/sec on to the digital highway during crouno [fs o) amioaTA ouT
time slot 16.

In the receive mode the device accepts 2Mbit/sec DG16
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

Fig.1 Pin connections

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

The device is reset in both modes by a time siot 16 [l Conforms to CCITT Recommendations
c':\anrt:el pulse and the alanm output provides an indication [l Provides Both AMI and Binary Format Data Outputs
that the intemal counter is operating correctly. . . . f

Also provided are 64kHz, 16kHz and 8kHz clock M Single Chip Receive or Transmit
outputs. W Allinputs and Outputs are TTL Compatible.

ALTT 8kHz 1516

cuoe O_‘L o ham

SAkHz
i AMi CODED
Wi CLOCK GEN ocK
o DIGITAL
SHIFT REGISTER
ALARM 1/0 PORT HIGHWAY
——_T ACCESS
INJOUT
S-R
CLOCK GEN
BINARY
out
MOOE
CONTROL swany ]
N
LY
1o
PORT
AMI Awi BINARY
OATA DATA DATA

Fig.2 Block diagram
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MJ1446

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):

Supply voltage Voo =5V £0.25V

Ambient temperature T,,, = - 10°C to +70°C

Static Characteristics

Value
ti

Characteristic Symbol Pins win. | Typ. | Wax. Units Conditions
Low level input voltage ViL 3'142’ :'39’1141' -03 0.8 v

Low level input current

High level input current i n 1 50 KA

High level input voltage Vi 11 2.4 Vee

1,2,5,6,7, -
Low level output VoL 910 11,15 05 \" lgink = 2MA
12 0.5 v lgink = SMA
High level output voltage Vou 1.2 11% 5.8, 28 v lsource = 200uA
High level output leakage current len 7,9,11,12 20 WA Vour =Vee
Supply current lee 20 mA Vec=5.25V
Dynamic Characteristics (f,,., = 2.048 MHz)
Value

Characteristic Symbol Win, T Typ. | Wax. Units Conditions
Propogation delay clock to data out to digital highway t, 20 200 ns Fig.7
Propogation delay clock to 64 kHz out t, 20 200 ns Fig.7
Input delay, clock to digital highway access tyoaTA 20 200 ns

Input delay, clock to time slot 16 tarsie 80 200 ns

Output delay 64 kHz to 16 kHz output e 70 ns Fig.7
Output delay, 64kHz to 8kHz output tos 170 ns Fig.7
Output delay, 64 kHz to binary data output (64 kHz) Len 20 450 ns Fig.8
Qutput delay 64kHz to AMI, AMT, AM| data & )
AMI data olp's toami 20 400 ns Fig.8
Input delay, 64 kHz to binary data in (64 kHz) tasin 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

Alterative Mark Inversion coded 64kHz.
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 datajin|binary
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.
14.7S16

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 pulse.
18 Ve

Positive supply 5V +5%.
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84 kHz OUTPUT
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Fig.6 Timing diagram
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Fig.7 Test conditions (transmit mode)
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Fig.8 Test conditions (receive mode)




@ 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
it pin 3 is at logic ‘0".
4. NRZ Data out

Decoded data from ternary inputs A . B, .
5. Clock (Decoder)

Clock fordecoding ternary data A, , B, .
6,7. Reset AlS, AlS

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 AlS = 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.

NRZ DATAIN dt ~ e [ +v,
CLOCK (ENCODER) [1: sl]o
AMIHDB3 [j: nf]o,
NAZ DATA 0UT 4 nf]a
cLock (DEconen) [ 12]] 100 TEST ENABLE
ReSeTais s na
ws 7 10 cuock
GRouno [Js o[ ERROR
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. Aj, 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
A, and O, to B,,. 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 74 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. + V¢
Positive 5V +5% supply.
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MJ1471

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Supply voltage Vo =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 -03 0.8 volts
Low level input current I : 0213"512 13 50 uA Vi =0V
High level input voltage Vi ' 25 Vv, v
High level input current ™ 50 pA Viu=5v
Low level output voltage Voo 10,1415 0.5 \" Isink = 800uA
479 0.4 Vv Isink = 1.6mA
High level output voltage Vou 479 27 \ Isource = 60uUA
14,15 28 Vv Isource = 2mA
10 28 \" Isource = 1mA
Supply current lec 20 40 mA All inputs to Ov
All outputs open circuit
Dynamic Characteristics
Characteristic Symbol I Value Units Conditions
7 Min.|Typ.| Max.
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 O4, O3 tpd1A/B 100| ns |Figs.8,9, 14. See Note 1
Rise and Fall times O, O, 20 | ns [Figs.9, 14
tpd1A-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 30 ns |Figs.7,9,14
Hold time of NRZ data in th3 | 55 ns |Figs.7,9,14
Propagation delay A;,,, 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 test enable = ‘0’ Figs.13, 14
Propagation delay Clock (Decoder) to NRZ data out| tpd6 150 ns |Figs.7, 10, 14. See Note 2
Setup time of A, B, to Clock {Decoder) tst 176 ns 1Figs.7,10,14
Hold time of A;,,, Bj, to Clock (Decoder) thi 5 ns |Figs.7, 10,14
Hold time of Reset AIS = ‘0’ th2 }100 ns |Figs.7,13,14
Setup time Clock (Decoder) to Reset AIS ts2 |200 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,, O) are delayed by 3' clock periods from NRZ data in (Fig.3).

2. The decoded NRZ output is delayed by 3 clock periods from the HDB3 inputs (A, Biv) (Fig.4).
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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_), ifthe 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 thatlit,violates the rule
of alternate mark inversion. Such violations are denoted
V., or V_ according to their polarity.

9 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

+Vcc v
Inputs Vce + 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
vec ‘T——— vee
LoGic 1 AL} _L oA e : 276
A LY
Ay —= e N : pRtl
Locic 1 —— 3 ps 12
l *® LOGIC 0 Tsp
vss i ? % vss — ”777—«—._._._1__
Fig.9 Fig. 10

veo T vee
5 2% T
- Loaic o'y 2
al o O 10Mn/ 10pF o 70 10Mn/ 10pF
SCOPE PROBE .2 SCOPE PROBE
[ Juuu -
LoGc 0 —— 12 =sp
2.7
vss vss
Fig. 11 Fig. 12
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@ PLESSEY ADVANCE INFORMATION

Semiconductors

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

MJ1472

PCM RECEIVING CIRCUIT

The MJ1471/1742/1473 circuits have been designed
specifically for use in 30 channel PCM systems. All circuits ~o
conform to the appropriate CCITT recommendations. The wzljre 2] ver
range of circuits is realised in N-channel MOS technology. AT+ mm (]2 afla
They all operate from a single 5V supply and all inputs and ms 2ho
outputs are TTL compatible. Operating speed of 2.048MHz is
guaranteed over 0°C to 70°C !emperatu_re range. T ) n[] o6
The MJ1472 block diagram is shown in Figure 2. w s 2ol or
an e w[]oE
FEATURES "‘ g mpe
oxt (Je []oc
B Line Time Generation (From 9 Stage Clock Driven ow (] ] o
Counter)
. _ " AT [Jo s[]) o
B Line Timing, Frame Alignment g .
B Alarm Signals FAT + MIR, ATL, AW, EPAT vl o
B Test Points TP1, TP2, TP3, MR DG24
B Inputs and Outputs LSTTL Compatible

Fig.1 Pin connections (top view)

TP TP2 TP3
[ c—' |
[ ?___—l |
|
| FRAME ALARMS QA
DIN  O—o AW
] ALIGNER DETECTOR oxr
|| l J\l) FAT + MIR
I [
| o8
ac
| foc
- | LINE Qe
o—e TIMING
(20ioNiz) CIRCUITRY -
| aH
l —’—é al
|0 ML (sxiz)
: | =3 pn (4hHz)
Vec 9—. l
Vis O—o» -]
e o —_— ==

Fig.2 Block diagram
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MJ1472

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Supply voltage 5V + 0.25V
Ambient operating temperature 0°C to +70°C
Package thermal resistance 60°C/watt

DC CHARACTERISTICS

Characteristic Symbol | Inputs/outputs |—— ‘fl.':::e wia—| Units|  Test conditions
High-level input voltage ViH All inputs 20 \"
Low-level input voltage Vi All inputs 08 v
High-level output voltage VoH All inputs 2.7 V | lon -60uA
Low-level output voltage Vou | All inputs 05 V |lo. = 0.8mA
High-level input current I All inputs 50 uA | Vin =525V 25°C
High-level output current loH All outputs -60 MA | Von =27V
Low-level output current lou All outputs 0.8 mA | VoL = 0.5V
Input capacitance CiN All inputs 10 pF | 1MHz 100mV
Supply current lcc 40 60 mA | Vcc =5.25V
AC CHARACTERISTICS
Propagation delays Symbol Wi Value Units Conditions
n. Typ. Max.
Qato Qi tpar 50 ns Fig 5 for loading
Measure from CKL LE
MKL & PR tpaz 100 ns As above
ATL & FAT + MIR tpas 100 ns As above
AW tpos 300 ns As above
EPAT tpas 100 ns Fig 5 for loading
Measure from TP3 LE
TP2 tpos 150 ns Fig 5 for loading
Measure from TP1 TE
TP2 tpa? 250 ns Fig 5 for loading
Measure from CKL LE
Required delay from DIN t 50 430 ns
transition to CKE TE

FRAME ALIGNMENT

Frame alignment is described by the flow chart of Figure 3
where the A and B words are defined.

Position 1 2 3 4
Word A | X 0 0 1
WordB | X 1 X X X X X X

(=2
~
©

-
o
-
-

Table 1

A(TA) represents the presence of word A in TSO of frame
TA. B(TB) likewise represents the presence of word Bin TSO
of frame TB. A(TA) and B(TB) represent the absence of the
words in TSO of the respective frame.

Frame alignment is assumed lost when 3 consecutive
words A(TA) or B(TB) have been received with error. Frame
alignment is recovered when the following sequence is
detected in successive frames. Word A— word B (TB) and
finally A(TA). To avoid the possibility of a state in which no
frame alignment can be achieved due to the presence of an
imitative frame alignment signal, the following procedure is
followed. Should A(TA) be followed by absence of word
B(TB) a new search for A is started a frame later.
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P PRE-ALARM STATE
C CONTROL STATE
T ONE FRAME DELAY

Fig.3 Frame alignment procedure




LINE TIMING

Nine stage clock (CKL) driven counter. All outputs (QA to
QIl) available externally.
MKL One bit positive puise corresponding to 8th bit of
TS15.
PR One bit positive puise corresponding to position 8 of
TS30 of frame A.

TRANSMISSION ALARM DETECTION

As already outlined in Fig.3. Three consecutive words
A(TA) or B(TB) set an R-S flip-flop. This condition can also
be forced by the external signal MIR.
MIR Input to R-S flip-flop.
FAT + MIR Output indication of state of R-S flip-flop

MJ1472

ATL Output high when logic ‘1" is detected in position 3 of
TS0, TB for two consecutive TB frames. Output low when
logic ‘0’ is detected in position 3 of TS0, TB. ATL output
inhibited by the presence of output FAT + MIR.

AW Output high whenever A(TA) is detected. Output is
removed only when word A(TA) is detected.

EPAT The output is high when for eight consecutive times
at least 15 words A(TA) are detected in 512ms. EPAT alarm is
removed (EPAT = 0) when less than 15 A(TA) words are
detected in (512 x 8)ms. The 512ms timer interval is obtained
by an 11 bit binary counter clocked every double frame.

TEST POINTS
TP1, TP2, TP3 and Master Reset MR are test points.

Vee

ouTt 10M()/10pF PROBE

INPUTS ‘X- 15V

Toe

OuTPUTS X— 15v

Fig.4 Propagation delay test circuit

Fig.5 Waveforms for tpd
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Semiconductors

MJ1473

MJ1473

' PCM TRANSMITTER CIRCUIT

The MJ1400 Series of circuits have been specifically

designed for use in 30 channel PCM systems. off ~  whve
The MJ1473 is designed to simplify the transmit section of
a 30 channel, 2 MBit PCM link by converting NRZ PCM data ™ sfo
to either AMI or HDB3 format after inserting a synchronising cs [ 2fJu
word in channel 0 (conforming to CCITT recommendations oan [Js aljear s
G.703 and G.732). o '
The data is output in pseudo-ternary form to facilitate ns 0[] cxe
driving the line interface via a transformer and AMI or HDB3 (e ofjom
code may be remotely selected using bits 2 and 3 in channel E_
0 of the incoming data stream. vss 7 sf] s DG14
Fig.1 Pin connections - top view
FEATURES e rons - o
B 5V - 30mA Power Requirements Bit 1 2 3 4 5 6 71 8
B 0-70°C Operation Channei 0|
- ) ofof 1] 1] of 1]
B Complies with Relevant CCITT Recommendations TS0.TA
B Control Signals Compatible with MJ1472.4 c;‘:'o“_;o x| 1 1am] x| x| x| x| x
B NRZ AMI or HDB3 Transmission Format - —
] Transmission Format Controlled Locally or Remotely able 1
- Via TSO Data ABSOLUTE MAXIMUM RATINGS
Fabricated in NMOS Technology Voltage on any pin with respect to Vss : 7V
B Inputs and Outputs TTL Compatible Storage temperature : -55°C to +155°C
™
2
- === n
cs 3 |
Y .
P1 (288kHz) TIMING |
P oG GENERATOR |
o e |
. I ] } |
‘
FAT + MR 11 CHANNEL 0 LINE CODE 100
s i v 20— FORMER l) CONVERTER ::$ 1 n.} INTERFACE
| | yey \
| o4, Pour
L ] (2.048MbIt/s)
| p |
l DEIi‘gg:ON On L
[ |
| |
| I
|
CONTR
: e Loaic |
Veo "?——D I
\L] 10——"|_ ———————————————————— —l

Fig.2 Block diagram of MJ1474
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MJ1473

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise
Supply voltage 5V + 0.25V

stated):

Ambient operating temperature 0°C to +70°C

Package thermal resistance 95° C/watt
DC CHARACTERISTICS
Characteristic Symbol | Inputs/outputs Value Units | Test conditions
Min. Typ. Max.
High-level input voltage ViH All inputs 20 v
Low-level input voltage Vi All inputs 0.8 \"
High-level output voltage Vor | Outputs L & Dour| 2.7 VvV |-60uA
Low-level output voltage Vou Outputs L & Dout 0.5 V | 0.8mA
High-level input current IH All inputs 50 pA | VIN =525V 25°C
High-level output current low Outputs L & Dout| 60 uA |Von =27V
High-level output current loHz | Outputs O1 & Oz 2 mA | Von = 2.8V
Low-level output current loL Outputs L & Dout| 0.8 mA | Vou = 0.5V
Input capacitance Cint | All inputs except 10 pF | 1MHz 100mV
CKE
Cine | Input CKE 20 pF
Supply current lcc 30 45 mA |Vcc =5.25V
AC CHARACTERISTICS
Surmbhal Value
Characteristic Y Min. Typ. | Max. Units Conditions
01 & 02 tpat 100 ns | Fig. 4 for loading; measure
from CKE leading edge. See
Fig. 5 for definition: total
delay in tpa1 + 4 CKE periods.
L Propagation delays tpaz 200 ns | Fig. 3 for loading; measure
from CKE trailing edge. See
Fig. 5 for definition.
Dour tpas 180 ns | Fig. 3 for loading; measure
from CKE leading edge. See
Fig. 5 for definition: total
delay is tpas + 8 CKE periods.
Rise and fall times of O1 & O2 tete 20 ns | Fig. 4 for loading. Measured
between 0.5V and 2.4V points.
Required delay from Din P1.P2 t 50 430 ns
transition to CKE TE .
Required delay from FAT + MIR t2 50 430 ns
transition to CKE LE
Required delay from CS transition ta 50 430 ns
to CKE TE

CIRCUIT DESCRIPTION

The MJ1473 generates exchange timing by a synchronous
9-bit counter driven by exchange clock CKE and preset by
P1,P2. The exchange clock also clocks data, Dinthrough the
channel 0 former and to Dourt via an eight bit shift register. In
the channel 0 former, data bits of channel 0 are modified as
shown in Table 1.

An Xin Table 1 indicates transparency through the circuit,
bits 2 and 3 of the shift register are concerned with the loop
command circuitry. When ‘01’ is detected an internal latch is
set and the loop condition on output L is registered.

Dout may also be routed through the HDB3/AMI Encoder.
The CS control is logic ‘0’ for AMI and logic ‘1’ for HDB3.
Encoded data is then output to 01and 02in a form suitable for
driving the PCM interface.

The line code converter can also be controlled by the
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remote control commands present on bits 2 and 3 of
register. These commands are as follows:

the shift

1. The presence of ‘00" in the first frame yields AMI

transmission except channel 0 and 1, which are
transmitted in a code determined by CS.
The presence of ‘00" in each consecutive frame yields
unipolar transmission except in channel 0 and 1 as above.
The polarity of unipolar transmission is constant for any
number of consecutive ‘00’ frames but will alternate with
respect to the previous unipolar transmission provided
there has been an intermediate frame where ‘00’ was not
detected.

2. The presence of ‘11" in any frame yields AMI transmission
except for channel 0 and 1 which are transmitted in a code
determined by CS.



ATL is forced to a ‘1’ by the presence of the external signal
FAT + MIR, or by the presence of one of the two remote
control commands or by the loop comand.

An ‘all ones’ condition on the encoded data outputs (O102)
is forced in the presence of a ‘1’ in position 4 of channel 0,
when the loop condition is met.

For normal operation MR = TP1 = 1. The test point TP1is
provided as an input independent of the line code converter.
In order to enable this input MR = 0.

All inputs and outputs are compatible with LSTTL.

MJ1473
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Fig.3 Propagation delay test circuits
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Semiconductors

MJ1474

ADVANCE INFORMATION

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

The MJ1400 Series of circuits have been specifically

MJ1474

PCM ELASTIC STORE

designed for use in 30 channel PCM systems. mifie ~  afjw
The MJ1474 retimes the received 30 ( +2) channel PCM wil » J"
data stream to the exchange clock and also produces a 5-bit
output which identifies the individual channels within the o (s 2f]n
retimed data stream. we »[u
Slip is handied by control logic which causes a repetition
(or jump) of channel 0 for two consecutive frames whenever ns w[]n
the Store capacity is about to be exceeded. v:[Js mj»
(g 18] dour
FEATURES n(s (] exe
Vi w[]CR
B 5V - 50mA Power Requirements 'E' gﬁ
Ys| o 1|
B  Performance Guaranteed Over 0-70°C
Temperature Range it ulow
B Pertorms Slip/Alignment Function in 2.048 MBit vss(] wfJon DG24
PCM Systems -
B Conforms to Relevant CCITT Recommendations Fig.1 Pin connections - top view
. . .
Compauble with MJ1472, 3 Control Formats ABSOLUTE MAXIMUM RATINGS
B Fabricated in NMOS Technology Voltage on any pin with respect to Vss : 7V
nputs an utputs ompatible torage temperature : - (o]
B Inputs and Outputs TTL Compatibl S 55°C to +155°C
_________________________ 1
(zssruz) ‘5? |
MR 150 |
|
o o e ’
| |
oKL 12 ‘ 2 |
(2.040MHz) LINE SLIP
T TIMING ARD SIGNALS CONTROL TIMING l
o CIRCUIT Y LOGIC CIRCUIT |
| |
st |
: ENABLE ] Q4 TP
| 2 -01 TP2
| READ I
|
e o—e ) ooeess (M —
Vis 120—— WRITE ESL.?g;lEc ‘
| —— 3 ™ e
l (19-23)
| ) ——
CHANNEL 4
[ LS {z ErASTIC
| STORE . Do
(2.048 Mb/s)

DATA
Ywn Yy DATA
(1) | INSERTER

Dm
(2.048 Mb/s) 140

CKE
(2088MHz) 17O
L

Lo

Fig. 2 Block diagram of MJ1473
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MJ1474

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):

Supply voltage 5V + 0.25V

Ambient operating temperature 0°C to +70°C

Package thermal resistance 60° C/watt

DC CHARACTERISTICS

Characteristic Symbol | Inputs/outputs i, Y:y'pm Max Units | Test conditions
High-level input voltage Vi All inputs 20 '
Low-level input voltage Vi All inputs 08 v
High-level output voltage Vor | All outputs 27 V| -60uA
Low-level output voltage Vo All outputs except 0.5 VvV | 08mA
lo- ls
High-level input current 0] All inputs 50 pA | ViN =525V 25°C
Low-level output voltage Vout | Outputs lo - 14 0.4 V | 3mA
High-level output current lon All outputs 60 pA | Vou =27V
Low-level output current loo | Alloutputs except| 0.8 mA | Von = 0.5V
lo- 14
Low-level output current loLs Outputs lo-1a 30 mA | Voo = 0.4V
Input capacitance Cin All inputs 10 pF | 1MHz 100mV
Supply current lec 50 80 mA
AC CHARACTERISTICS
Value
Characteristics Symbol Min. Tvp. Max Units Conditions
Dour tpat 100 ns | Fig. 4 for loading; measure
from CKE leading edge. See
Fig. 5 for definition.
TP1 tpd2 150 ns | Fig. 3 for loading; measure
. from CR and CKL. See
Propagation delays Fig. 5 for definition.
TP2 tpa3 150 ns | Fig. 3 for loading; measure
from CKL trailing edge. See
Fig. 5 for definition.
lo-ls tpda 200 ns | Fig. 4 for loading: measure
from CR trailing edge.
Required delay from D transition t 50 430 ns
to CKL leading edge
Required delay from FAT + MIR t2 50 430 ns
transition to CKL leading edge
Required delay from CS transition 1) 50 430 ns
to CKL trailing edge

CIRCUIT DIAGRAM

The line timing circuit consists of a 9-bit counter clocked
by CKL and preset by PR. Counter states are decoded to
form slip commands for the slip control logic and enable
signals for the data inserter. The counter also controls the
switching logic that delivers the write signals for the two
elastic stores, i.e. channel and address, and the guard signals

for the slip control circuit.

The channel elastic store has the function of retiming the
32 channels from Din, clocked by CKL, to Dour clocked by
the exchange clock CKE. The address elastic store has the
function of retiming the address of the 32 channels from the
line clock CKL to parallel lo to Is outputs clocked by the

exchange clock CKE.

The elastic stores are controlled by a slip control logic,
which compares guard signals and the read reference signal.
The read reference is generated together with 4 read signals
from a 2-bit counter, driven by CR, in the exchange timing
circuit. When the store capacity is about to be exceeded the
slip control logic becomes active. The effects are a repetition
(or jump) of channel zero for the two consecutive frames.
Full capacity is always recovered after a normal slip. The
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contents of all other channels are unchanged during a slip.
A slip may also be forced in the presence of signal EN. This
effect is a repetition (or jump) of channel 0 and address 0 for

one frame only.

The data inserter modifies channel 0 data out according to

Table 1:
Position 1 2 3 4 5 6 7 8
Frame TA| X X | Yo Y2 | Ya| Ya| Ys | Ys
Frame TB| X 1 Y7 | SL| X X X X

Table 1 TSO format

Where SL is generated by the slip control logic Y1to Y7 are
external inputs and X indicates transparency through the

circuit.

The circuit also has a master reset (MR) input for
initialization of slip control and exchange timing circuits. TP1
and TP2 are also available as test points.

All inputs and outputs are compatible with LSTTL.
Outputs lo - 14 are capable of sinking 3mA at 0.4V.
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Semiconductors

MJ2812,MJ2813

MJ2812, MJ2812M 32 WORDS x 8 BIT FIFO MEMORY
MJ2813 y MJ2813M 32 WORDS 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 onlthe!data inputs|(Dy — D,) lis 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 (Qp — 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 Dy, 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

M 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

# Smoothing Data Rates from Keyboards

04 OE
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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 vVee 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 X
Characteristic Symbol - Units Conditions
Min. Typ. Max.
Qutput high voltage Vou 24 Vv lon = —0.3mA
Output low voltage VoL 0.4 \ lop = 1.6mA
Input high voltage Vi 25 Vv
Input low voltage Vi 08 \"
Input leakage current Vi 10 uA Viy =0V
Input high current Vin 10 pA Viy = 5.25V
Ve current lee 70 14 mA Ta = 0°Cto +70°C
70 120 mA To = —~55°Cto +125°C
Switching Characteristics
- Value . .
Characteristic Symbol Type Units Conditions
Min. Typ. Max.
Maximum parallel load or
dump frequency fo 2812/3 2.05 Mhz
2812M/3M 1.5 MHz
Delay, PL or SL high to IR inactive tin. 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 towHie) All 80 ns
Minimum PL or PD low time towLe All 100 ns
Minimum SL or SD high time towhis) Al 80 ns
Minimum SL or SD low time towis) All 80 ns
Data hold time tho All 130 200 ns
Data set-up time to All 0 ns to PL
All 0 ns to St
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
nut chanaina 3 All a5 an ne DD =lAw
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 tvaw 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 c 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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MJ2812 AND MJ2813 FIFO OPERATION

The MJ2812 and MJ2813 FIFQ'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
OR indicates there is a ‘1" in the last control register bit and
therefore there is valid data on the data outputs. A paraliel
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.

If the 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

—65°C to +150°C
—55°C to +125°C
—0.3Vto +9V
—0.3Vto +6V

Storage temperature

Temperature (ambient) under bias
Voltage on any pin w.r.t. ground (0V)
DC input voltage
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MJ2812 INPUT TIMING

When data is steady 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). IR remains high until PL is brought
low (5); then IR goes low (6) indicating new data may be entered.

OR

—

PD OR SD

\iX_/

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 1s 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 the output of the
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 FIFQ is approximately half full. Assuming
the memory is empty, the flag output will go high within 1ps
of the 14th word being loaded into the memory (14 high-
low transitions on PL or 112 transitions on SL). Assuming a
fult memory the flag output will go low within 1us 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 Dy input.

The SL signal operates just like the PL input, causing IR
to go high and low as the bits are entered. The data is simply
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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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 toz. ) 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-

Fig. 6 Timing diagram

ised. IR and OR go low. If PL is high when the master reset
goes highithen TR will remain in the high state until PL is
brought low. If PL is low when the master reset is ended,
then IR 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 SD are
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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Semiconductors

MJ2841

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 DD, under control of the
shift in (SI) input. Data entered into the FIFO immediately
ripples through the device to the outputs Q-Q, 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 1o 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 of 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)

FEATURES

Single 5V Supply

1.75MHz Guaranteed Data Rate (Typically 4MHz)
Pin Compatible with AM2841/Fairchild 3341
Asynchronous Butfer For Up To 64 Four Bit Words
Easily Expandable To Larger Buffers

MJ2841 FIFO OPERATION

The MJ2841 FIFO consists intemally 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 nt» 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 nth 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 DD, 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
Sl 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 (Vee) = +5V £5%, T,mp = 0°C to +70°C
Typical Values atVee =5V and Ty, = +25°C
All voltages with respect to ground

Static Characteristics

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 S| 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 'output 'of the first
FIFO can drive the Sl 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. .

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).

Characteristic Symbol in. \{rayI:e Max Units Conditions
O/P high voltage Vou 2.7 3.2 \" lon=-0.2mA
OIP low voltage Vou 0.2 0.5 v lo.=2mA
\/P high level Vin 25 v
|/P low level Vi 0.8 \"
|/P leakage current e -5 +10 KA Vin=0Vor5V
Supply current lec 50 81 mA
Switching Characteristics
Characteristic Symbol Min. \?;:e Max Units Conditions
Max. Sl or SO frequency fumax 1.75 44 MHz
Delay, Si high to IR low tiat 50 120 ns
Delay, Sl low to IR high tin- 80 200 ns
Min. time Sl and IR both high tovt <25 45 ns
Min. time S| and IR both low tov- <25 45 ns
Data release time tos: 45 110 ns
Data set-up time too 45 110 ns
Delay, SO high to OR low tort 80 190 ns
Delay, SO low to OR high tor- 120 290 ns
Ripple through time ter 25 7 us FIFO empty
Delay, OR low to data out ton 50 85 ns SO = low
Min. reset pulse width turw 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.

3.1f 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 intemal
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 FIFO, 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 Si 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 S|
goes high.
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@ PLESSEY preLimiNARY INFORmATION (CIVIC)S

Semiconductors

MV3506 EXP a-Law copec wiTH FILTER
MV3507 EXP .-Law copec wiTH FILTER

MV3507A EXP .-Law CODEC WITH FILTER AND A/B SIGNALLING

The MV3506 and MV3507 are silicon gate CMOS
Companding Encoder/Decoder integrated circuits designed

\J

to implement the per channel voice frequency Codecs used Vmr[re 22[] voo (+6%)
in PCM systems. The chips contain the band-limiting filters o md, 2[]voun
and the analogue to digital conversion circuits that conform

to the desired transfer characteristic. The MV3506 provides Tt o 2of] out
the European A-Law companding and the MV3507 provides sys o (Je o[ Fur our
the North American u-Law companding characteristic

These circuits provide the interface between the analogue v-sthose ({5 Mvasos/7 [ ron
signals of the subscriber loop and digital signals of the PCM pem out e 7] ve
highway in a digital telephcne switching system. The devices o cwo(]r "™
operates from dual power supplies of +5V. i

For a sampling rate of 8kHz, PCM input/output data rate cu[Je 5w
can vary from 64kb/s to 2.1Mb/s. Separate transmit/receive asurr(fo wf] e oo
timing allows synchronous or asynchronous operation.

In 22-pin packages (0.400in centres) the MV3506/MV3507 5ot (10 w[lacw
are ideally suited for PCM applications: Exchange. PABX, a1 120 ves (5w
Channel Bank or Digital Telephone as well as fibre optic and
other non-telephone uses. A 28 pin version, the MV3507A,
provides standard u Law A/8 signalling capability DG22 (10-16mm centres)
FEATURES ot~ whue

an(]2 27[Jvoo (+5V)
B independent Transmit and Receive Sections with g )
7508 Isoiation ckse[]s 26[]T-A/8 SEL
B Low power CMOS 80mW (Operating) Tsmrr (e 2 [Jvou
10mW (Standby) srscx (s 2afJour.
B Stable Voltage Reference On-chip v.shose [fs afJrr our
B Meets or Exceeds AT&T D3, and CCITT G 711, peMouT[]7 MV3SO07A 22[1P0m
G712 and G 733 Specifications
o cwo [Je 21 [ vm
] Input Analogue Filter Eliminates Need for
External Anti-aliasing Prefilter sourlo ofm
B input/Output Op. Amps for Programming Gain Aour (o wpm
B Output Op. Amp Provides +3 1V Into a 1200 Ohms culf toficuom
load or Can Be Switched Off for Reduced Power a8 st ] []acuo
(70mW) nswirt [f1a 6]vss (5w
B Special Idle Channel Noise Reduction Circuitry wsTR08€ [ N T
B Encoder has Dual-speed Auto-zero Loop for Fast DG28

Acquisition on Power-up
B Low Absolute Group Delay = 410psec. at 1kHz

Fig.1 Pin connections - top view
ABSOLUTE MAXIMUM RATINGS

DC Supply Voltage Voo: +6.0V

DC Supply Voltage Vss: -6.0V

Operating Temperature: -25°C to +70°C
Storage Temperature: -65°C to +150°C
Power Dissipation at 25°C: 1000mW
Digital Input: Vss -0.3<Vin<Voo -0.3
Analogue Input: Vss -0.3<Vin<Voo -0.3
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Fig.2 MV3506/MV3507/MV3507A block diagram. Pin numbers for the MV3507A are shown in brackets.

ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Tamb = 0°C to +70°C
Power Supply Requirements

Characteristic Symbol ‘T’;:)‘fe ] units Conditions
Positive supply Voo 4.75 50 525 \"
Negative supply Vss -4.75 -5.0 -5.25 \
Power dissipation (operating) Porr 80 110 mwW
Power dissipation (operating w/o Poer 70 mw Voo = 5.0V,Vss = 5.0V
output op. amp
Power dissipation (standby) Pstay 10 20 mwW
AC Characteristics (see Fig. 6)
Characteristic Symbol Min. ¥:'l:e Max. Units Conditions
System clock duty cycie Dsvys 40 50 60 % | At 1.544MHz or
2.048MHz
Shift clock frequency fsc 0.064 2.048 MHz
Shift clock duty cycle Dsc 40 50 60 %
Shift clock rise time trc 100 ns
Shift clock fall time tec 100 ns
Strobe rise time tes 100 ns
Strobe fall time trs 100 ns
Shift clock to strobe (On) delay tsc -100 o] 200 ns
Strobe width tsw 600ns 124.3us At 2.048MHz,700ns min at
Shift clock to PCM out delay teo 100 150 ns 1.5644MHz
Shift clock to PCM in set-up time tac 60 ns
PCM output rise time C. = 100pF to 50 100 ns To 3V;5100 to Voo
PCM output fall time C. = 100pF tha 50 100 ns To 0.4V:5100Q2 to Voo
A/B select to strobe trailing edge tass 100 ns
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DC Characteristics at Voo = +5V, Vss = -5V, Vret = -3.075V

MV3506/3507/3507A

Characteristic Symbol ¥;::° ] Units Conditions
Analogue input resistance Rina 100 kQ
Input capacitance Ci 7 15 pF | All logic and analogue
inputs
Logic input low current (Shift clock, line 1 uA |V =08V
PCM [N, System clock)
Logic input high current ik 1 uA | Vi o 20V
Logic input low current (Strobe, line 600 uA | Vi - 0.8V
A/B Sel, AIN B IN, PDN)
Logic input high current linm 600 uA | Vi = 2.0V
Logic input ‘low’ voltage Vic 0.8 \"
Logic input 'high’ voltage ViH 20 v
Logic output ‘low’ voltage (PCM out) Vou 0.4 v 510Q puli-up to Voo
+2LSTTL
Logic output ‘low’ voltage (A/B out) Vou 0.4 Vv lo. = 1.6mA
Logic output ‘high’ voltage Vonr 26 " lon = 40uA
Output load resistance Vour Ru 1200 Q Cu  50pF max
Transmission Delays
Characteristic ymb e ¥;::f° ] Units Conditions
Encoder 125 us From Tstrose to the start
of digital transmitting
Decoder 30 8T+25 us | T = Period in us of
Rswirr CLOCK
Transmit section filter 182 us At 1kHz
Receive section filter 110 us At 1kHz
MV3506 Single-Chip A-Law Filter/Codec Linear Characteristics
Characteristic Symbol | .‘r’;gfe ] Units Conditions
Idie channel noise (weighted noise) ICNw -85 -73 dBmOp| CCITT G.712 5.1
Idle channel noise ICNsF -60 dBmo0 | CCITT G.712 5.2
(single frequency noise)
Idle channel noise (receive section) ICNR -28 dBmOp| CCITT G.712 5.3
Spurious out-of-band signals -30 dBmQ | CCITT G712 71
at the channel output
intermodulation (2 tone method) IMD2¢ -35 dBmo0 | CCITT G.712 8.1
Intermodulation (1 tone -+ IMDer -49 dBmQO | CCITT G.712 8.2
power frequency)
Spurious in-band signals at the -40 dBmO | CCITT G.712 10
channel output port
Inter-channel crosstalk Vin-vout 75 80 dB [ CCITT G.712 12
Max.coding analogue input level Vin(max) +3.1 Vops
Max.coding analogue output level Vout(max) +3.1 Vopx | Rt = 1.2kQ
Gain variation with temperature AG +0.25 dB
and power supply
Transmit gain repeatability +0.1 0.2 dB
Receive gain repeatability +0.1 +0.2 daB
Zero transmission level point OTLPR +5.8 dBm | Vour digital milliwatt
(decoder) (see Fig. 3) response
Zero transmission level point OTLPr +5.8 dBm | Vin to yield same as
(encoder) digital milliwatt response
at decoder
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MV350(7)A Single-Chip u-Law Filter/Codec Linear Characteristics

Value . "
Characteristic Symbol i Tvp. Max. Units Conditions

Idie channel noise (weighted noise) ICNw 5 17 dBrncO] CCITT G.712 5.1

Idle channel noise ICNs¢ -60 dBmO | CCITT G.712 5.2

(single frequency noise)

Idle channel noise (receive section) ICNr 15 dBrncO| CCITT G.712 5.3

Spurious out-of-band signals at -28 dBm0 | CCITT G.712 7.1

the channel output

Intermodulation (2 tone method) IMD2r -35 dBmo0 | CCITT G.712 8.1

Intermodulation (1 tone + IMDer -49 dBmO | CCITT G.712 8.2

power frequency)

Spurious in-band signals at the -40 dBmo [ CCITT G.712 10

channel output port

Inter-channel crosstalk Vin-Vout 75 80 dB | CCITT G.712 12

Max.coding analogue input level Vin(max) +3.1 Vopk

Max.coding analogue output level Vout(max) +3.1 Vopk | RL = 1.2kQ

Gain variation with temperature AG +0.25 dB

and power supply

Transmit gain repeatability +0.1 +0.2 dB

Receive gain repeatability +0.1 +0.2 dB

Zero transmission level point OTLPR +5.8 dBm | Vour Digital milliwatt

(decoder) (see Fig. 3) response

Zero transmission level point OTLPT +5.8 dBm | Vin to yield same as

(encoder) digital milliwatt response

at decoder
PIN/FUNCTION DESCRIPTIONS
Pin
Name Description
MV35S06/ | Mvasora
MV3507

SYS CLK 4 5 System Clock This pin is a TTL compatible input for either a 1.544MHz or a
2.048MHz clock that is divided down to provide the filter clocks. The status of
CLK SEL pin must correspond to the provided clock frequency.

T-SHIFT 3 4 Transmit Shift Clock This TTL compatible input shifts PCM data out of the
coder on the positive going edges after receiving a positive edge on the
T-STROBE input. The clocking rate can vary from 64kHz to 2.048MHz.

R-SHIFT 9 13 Receive Shift Clock This TTL compatible input shifts PCM data into the
decoder on the negative going edges after receiving a positive edge on the
R-STROBE input. The clocking rate can vary from 64kHz to 2.048MHz.

T-STROBE 5 6 Transmit Strobe This TTL compatible pulse input (8kHz) is used for analogue
sampling and for initiating the PCM output from the coder. It must be
synchronised with the T-SHIFT clock with its positive going edges occurring
after the falling edge of the shift clock. The width of this signal is not critical.
An internal bit counter generates the necessary timing for PCM output.

P-STROBE 10 14 Receive Strobe This TTL compatible pulse input (typ. 8kHz) initiates
clocking of PCM input data into the decoder. It must be synchronised with the
R-SHIFT clock with its positive going edges occurring after the falling edge of
the shift clock. The width of the signal is not critical. An internal bit counter
generates necessary timing for PCM input.

CLK SEL 2 3 Clock Select This pin selects the proper divide ratios to utilise either 1.544MHz
or 2.048MHz as the system clock. The pin is tied to Voo ( +5V) for 2.048MHz and
to Vss (-5V) for 1.544MHz operation. If this pin is connected to DGND, 256kHz
may be used as the system clock.

PCM OUT 6 7 PCM Output This is a LS TTL compatible open-drain output. It is active only
during transmission of PCM output for 8-bit periods of T-SHIFT clock signal
following a positive edge on the T-STROBE input. Data is clocked out by the
positive edge of the T-SHIFT clock into one 510Q pull-up per system plus 2 LS
TTL inputs.

PCM IN 1 15 PCM Input This is a TTL compatible input for supplying PCM input data to the
decoder. Data is clocked in by the negative edge of T-SHIFT clock.
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PIN/FUNCTION DESCRIPTIONS

MV3506/3507/3507A

Name

Pin

MV3506/
MV3507

MV3507A

Description

CazGND

VRer

IN +
IN-
Vin

FLT OUT

OouT-
Vour

Voo
Vss

A GND
D GND

PDN

AIN
BIN
T-A/B SEL

A OUT
B OUT
R-A/B SEL

8

14

15
16
17

20
21

28

19
20
21

23

24
25

26

10

12

Auto Zero Capacitor A capacitor of 0.1uF +20 % should be connected
between these pins for coder auto zero operation.

Sign bit of the PCM data is integrated and fed back to the comparator for DC
offset cancellation.

Output of the internal Band-gap Reference Voltage (-3.075V) generator is
brought out to Vrer pin.

Analogue input. IN- and IN + are the inputs of a high input impedance op.
amp and Vin is the output of this op. amp. These three pins allow the user
complete control over the input stage so that it can be connected as a unity
gain amplifier, amplifier with gain, amplifier with adjustable gain of as a
differential input amplifier. The adjustable gain configuration will facilitate
calibration of the transmit channel.

channel.

Filter Out This is the output of the low pass filter which represents the
recreated analogue signal from the received PCM data words. The filter
sample frequency of 256kHz is down 37dB at this point. This is a high
impedance output which can be used by itself or connected to the output
amplifier stage which has a low output impedance. It should not be loaded
by less than 20kQ

Output and input of the uncommitted output amplifier stage. Signal at the
FLT OUT pin can be connected to this amplifier to realise a low output
impedance with unity gain, increased gain or reduced gain. This allows
easier calibration of the receive channel. The Vour pin has the capability of
driving 0dBm into 600Q) load. (See Fig. 3.) If OUT- is connected directly to
Vss the op. amp will be powered down, reducing power consumption by
12mW, typically

Power supply pins. Voo and Vss are positive and negative supply pins,
respectively (typ. +5V, -5V).

Analogue and Digital Ground pins are separate for minimising crosstalk and
digital interference

Power Down This TTL compatible input when held low puts the chip intc
the powered down mode regardless of strobes. The chip will also power
down if the strobes stop. The strobes can be high, low or floating. but as long
as they are static, the powered down mode is in effect.

The Transmit A/B select input (T-A/B SEL) selects the A signal input in a
positive transition and the B signal input on the negative transition. These
inputs are TTL compatible. The A/B signalling bits are sent in bit 8 of the
PCM word in the frame following the frame in which T-A/B SEL input makes
a transition. A common A/B select input can be used for all channels in a
muiltiplex operation, since it is synchronised to the T-STROBE input in each
device.

In the decoder the A/B signalling bits received in the PCM input word are
latched to the respective outputs in the same frame in which the Receive A/B
select (R-A/B SEL) input makes a transition. A bit is latched on a positive
transition and B bit is latched on a negative transition. A common A/B
select input can be used for all channels in a multiplex operation.
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MV3507u-Law CODEC

Vrer
TRANSMIT 3075 —
ILTERS enélen

Vi

G

DEC ODEH

RECEIVE
—

PCM OUT  PCM IN

OTLPiN

[G-20 log Y“;g )]
[o-20es (322)]

+5.8dBm at the Vin terminal

amp. for 0.2dB gain. Rin should be =>20kQ).

e

OTLPour

[G + 20 log YF;; )]
[o - 20 log (3105785 ]

+5.8dBm at the FLTour terminal

(Note: The 1.58V value is that value of reference voltage that would allow the peak value of +3.17dBm as the maximum
coded value, resulting in a OTLP of 0dBm. For A-Law it would be 1.57V for +3.14dBm.)

Since the output buffer amplifier is designed to drive 1200Q). a 6000 resistor in series with the 600Q load divides the
available voltage in half resulting in a OTLPour to the load of -0.2dBm

For a system where OTLP is chosen to be 0dBm the input op. amp. should be configured for 5.8dB gain and the output op.

Fig.3 MV3507 and MV3507A u-law Codec input/output reference signal levels

Power Down Logic

Powering down the Codec can be done in several ways.
The most direct is to drive the PDN pin to a low level
Stopping both the transmit strobe and the receive strobe will
also put the chip into the stand-by mode. The strobes can be
held high, low or disconnected

Voltage Reference Circuitry

A temperature compensated band-gap voltage generator
(-3.075V) provides a stable reference for the coder and
decoder. Two amplifiers buffer the reference and supply the
coder and decoder independently to minimise crosstalk.
This reference voltage is trimmed to within £27mV during
assembly to ensure a minimum gain error of £0.2dB due to
all causes.

FUNCTIONAL DESCRIPTION

Figure 2 shows the simplified block diagram of the
MV3506/MV3507. The device contains independent circuitry
for processing transmit and receive signals. Switched
capacitor filters provide the necessary bandwidth limiting of
voice signals in both directions. Circuitry for coding and
decoding operates on the principle of successive
approximation, using charge redistribution in a binary
weighted capacitor array to define segments and a resistor
chain to define steps. A band-gap voltage generator supplies
the reference level for the conversion process

Transmit Section

Input analogue signals first enter the chip at the
uncommitted op. amp terminals. This op. amp allows gain
trim to be used to set 0TLP in the system. From the Vin pin the
signal enters the 2nd Order analogue anti-aliasing filter. This
filter eliminates the need for any off-chip filtering as it
provides attenuation of 34dB (typ) at 256kHz and 44dB (typ)
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at 512kHz. From the cosine filter the signal enters a 5th Order
low-pass filter clocked at 256kHz, followed by a 3rd Order
high-pass filter clocked at 64kHz. The resulting band-pass
characteristics meet the CCITT G.711, G.712 and G.733
specifications. Some representative attenuations are 26dB
(typ) from O to 60Hz and 35dB (typ) from 4.6kHz to 100kHz
The output of the high pass filter is sampled by a capacitor
array at the sampling rate of 8kHz. The polarity of the
incoming signal selects the appropriate polarity of the
reference voltage. The successive approximation analogue-
to-digital conversion process requires 9 1/2 clock cycles, or
about 72us. The 8 bit PCM date is clocked out by the transmit
shift clock which can vary from 64kHz to 2.048MHz. A
switched capacitor dual-speed, auto-zero loop using a small
non-critical external capacitor (0.1uF) provides DC offset
cancellation by integrating the sign bit of the PCM data and
feeding it back to the non-inverting input of the comparator.

Included in the circuitry of the MV3507 is ‘All Zero' code
suppression so that negative input signal values between
decision values numbers 127 and 128 are encoded as
00000010. This prevents loss of repeater synchronisation by
Tl line clock recovery circuitry as there are never more than
15 consecutive zeroes.

An additional feature of the Codec is a special circuit to
eliminate any transmitted idle channel noise during quiet
periods. When the input of the chip is such that for 250ms the
only code words generated were +0,-0, +1or-1,the output
word will be a +0. The steady +0 state prevents alternating
sign bits or LSB from toggling and thus results in a quieter
signal at the decoder. Upon detection of a different value, the
output resumes normal operation resetting the 250ms timer.
This feature is a form of Idle Channel Noise ‘Squelch’ or
‘Crosstalk Suppression’. It is of particular importance in the
MV3506 A-Law version because the A-Law transter
characteristic has ‘mid-riser” bias which enhances low level
signals from crosstalk.



Receive Section
A receive shift clock, variable between the frequencies of
64kHz to 2.048MHz, clocks the PCM data into the input
buffer register once every sampling period. A charge
proportional to the received PCM data word appears on the
decoder capacitor array. A sample and hold initialised to zero
by a narrow pulse at the beginning of each sampling period
integrates the charge and holds for the rest of the sampling
period. A switched-capacitor 5th Order low-pass filter
clocked at 256kHz smooths the sampled and held signal. it
also performs the loss equalisation to|compensate for the sin
x/x distortion due to the sample and hold operation. The filter
output is available for driving electronic hybrids directly as
long as the impedance is greater than 20kQ. When used in
this fashion the low impedance output amp can be switched
off for a considerable savings in power consumption. When it
is required to drive a 600Q load the output is configured as
shown in Fig. 3 allowing gain trimming as well as impedance
matching. With this configuration a transmission level of
0dBm can be delivered into the load with the +3.14dB or
+3.17dB overload level being the maximum expected level

Timing Requirements

The internal design of the Single-Chip Codec paid careful
attention to the timing requirements of various systems. In
North America, central office and channel bank designs
follow the American Telephone and Telegraph Company's
TI Carrier PCM format to multiplex 24 voice channels at a
data rate of 1.544Mb/s. PABX designs, on the other hand,
may use their own multiplexing formats with different data
rates. Nevertheless, in digital telephone designs, Codec's
may be used in a non-multiplexed form with a data rate as
low as 64kb/s. The MV3507 and MV3507A fulfil these
requirements.

In Europe. telephone exchange and channel bank designs
follow the CCITT carrier PCM format to multiplex 30 voice
channels at a data rate of 2.048Mb/s. The MV3506 is
designed for this market and will also handle PABX and
digital telephone applications requiring the A-Law transfer
characteristics.

MV3506/3507/3507A

The timing format chosen for the Plessey Codec allows
operation in both multiplexed or non-multiplexed form with
data rates variable from 64kb/s to 2.048Mb/s. Use of separate
internal clocks for filters and for shifting of PCM input/output
data allows the variable data rate capability. Additionally, the
MV3506/MV3507 does not require that the 8kHz transmit and
receive sampling strobes be exactly 8 bit periods wide. The
device has an internal bit counter that counts the number of
data bits shifted. It is reset on the leading ( +)edges of the
strobe, forcing the PCM output in high impedance state after
the 8th bit is shifted out. This allows the strobe signal to have
any duty cycle as long as its repetition rate is 8kHz and
transmit/receive shift clocks are synchronised to it. Figures 4
and 5 show the waveforms in typical multiplexed uses of the
Codec.

System Clock

The basic timing of the Codec is provided by the system
clock. This 2.048MHz or 1.544MHz clock is divided down
internally to provide the various filter clocks and the timing
for the conversions. In most systems this clock will also be
used as the shift clock to clock in and out the data. However,
the shift clock can actually be any frequency between 64kHz
and 2.048MHz as long as one of the two system clock
frequencies is provided. Independent strobes and shift
clocks allow asynchronous operation of transmit and
receive.

Signalling In y-Law Systems

The MV3506 and MV3507 are compact 22-pin devices to
meet the two worldwide PCM standards. In y-Law systems
there can be a requirement for signalling information to be
carried in the bit stream with the coded analogue data. This
coding scheme is sometimes called 7 5/6 bit rather than 8 bit
because of the LSB every 6th frame being replaced by a
signalling bit. This is referred to as A/B Signalling and if a
signalling frame carries the ‘A’ bit, then 6 frames later the LSB
will carry the ‘B’ bit. To meet this requirement, the MV3507A
is available in a 28-pin package. as 6 more pins are required
for the inputs and outputs of the A/B signalling.

1.544MHz SHIFT CLOCK

UL

TRANSMIT/RECEIVE PCM HIGHWAY

.
CLELLLLLLILTE
|

n FRAME RESET PULSE

o
-

CH1 STROBE

CM2 STROBE

CH24 STROBE

T00ns  te 12438

Fig.4 Waveforms in a 24 channel PCM system
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2.048MHz SHIFT CLOCK

-
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SElaedsdelo]e

—

PCM RESET PULSE

| FRAME RESET PULSE

! -
TIME SLOT ZERO STROBE (FRAME ALIGNMENT SIGNAL)

TIME SLOT 18T D)

TIME SLOT 31 STROBE(CHANNEL 31)

600ns - tu: 124.3u8

________________________ A
. ‘ \
- \

STROBE \\

DATA OUT

l
i
8IT1 BIT 2 BIT 4"‘ . L —w 5

oaTa m L J\ f——

*In this example the shift clock is the system clock (1.544 or 2.048MHz). In systems where the data shift rate is not the same
the relationship of each to the strobe remains the same. The system clock and shift clock need not have coincident edges.
but must relate to the strobe within the tsc, timing requirements.

The effect of the strobe occurring after the shift clock is to shorten the first (sign) bit at the data output.
The length of the strobe is not critical. It must be at a logic state longer than one system clock cycle. Therefore, the
minimum would be >>488ns at 2.048 and the maximum <124 .3usec at 1.544MHz.

Fig.6 Waveform details

Min. Max.
tew 195nsec 9.38usec
trs 100ns
ths 100ns
tsc -100ns 200ns **
tre 100ns
tic 100ns
tsw 600ns™ 124.3usec
tea 100ns 150ns *
toe 60ns *'At 2 Q48MHZ‘ 700ns at 1.544MHz .
That is, the strobe can produce the shift clock by 200ns,
tran 100ns or follow it by as much as 100ns.
thon 100ns
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Signalling Intertace

In the AT&T TI carrier PCM format an A/B signalling
method conveys channel information. It might include the
on-or-oft hook status of the channel, dial pulsing (10 or 20
pulses ‘per second), loop closure, ring ground, etc.,
depending on the application. Two signalling conditions (A
and B) per channel, giving four possible signalling states per
channel are repeated every 12 frames (1.5 milliseconds). The
A signalling condition is sent in bit 8 of all 24 channels in
frame 6. The B signalling conditions is sent in frame 12. In
each frame, bit 193 (the S bit) performs the terminal framing
function and serves to identify frames 6 and 12.

The MV3507A in a 28-pin package is designed to simplify
the signalling interface. For example, the A/B select input
pins are transition sensitive. The Transmit A/B select pin
selects the A signal input on a positive transition and the B

MV3506/3507/3507A

signal input on the negative transition. Internally, the device
synchronises the A/B select input with the strobe signal. Asa
result, a common A/B select signal can be used for all 24
transmit channels in the channel bank. The A and B
signalling bits are sent in the frame following the frame in
which the A/B select input makes the transition. Therefore,
A/B select input must go positive in the beginning of frame 5
and negative in the beginning of frame 11 (see Fig. 7)

The decoder uses a similar scheme for receiving the A and
B signalling bits, with one difference. They are latched to the
respective outputs in the same frame in which the A/B select
input makes a transition. Therefore, the Receive A/B select
input must go high at the beginning of frame 6 and go low at
the beginning of frame 12.

s
— —J——FRAME 6
7
unﬁsnncnnmﬂllln] 2 l 3 l 4 l s l ¢ l t_:jq—_nuu(vz

\

!..I!I]fﬂ‘llllllls

8000 FRAMES PER SECOND, 1.544Mb/s

]

|2
TRANSMIT A/B SELECT INPUT

RECEIVE A/B SELECT INPUT

Fig.7 Signalling waveforms in a Tl carrier system

In the TI carrier system, 24 voice channels are multiplexed
to form the transmit and receive PCM highways. 8 data bits
from each channel plus a framing bit called the S bit form a
193 bit frame. Since each channel is sampled 8000 times per
second, the resultant data rate is 1.544Mb/s. Within the
channel bank the transmit and receive channels of a Codec
can occupy the same time slot for a synchronous operation
or they can be independent of each other for asynchronous
operation. Asynchronous operation helps minimise
switching delays through the system. Since the timing
interface for the coder and decoder sections is independent
of each other in the MV3507A, it can be operated in either
manner.

In the CCITT carrier system 30 voice channels and 2
framing and signalling channels are multiplexed to form the
transmit and receive PCM highways, 8 data bits from each
channel. Since each channel is sampled 8000 times per

second. the resultant data rate is 2.048Mb.'s

The line supervision and control circuitry within each
subscriber line interface can generate all the timing signais
for the associated Codec under control of a central
processor. Alternatively, a common circuitry within the
channel bank can generate the timing signals for all
channels. Generation of the timing signals for the MV3506
and MV3507A is straightforward because of the simplified
timing requirements (see timing requirements fo!r details)
Figures 9 and 10 show design schemes for generating these
timing signals in a common circuitry. Note that only three
signals: a shift clock. a frame reset pulse (coincident with the
S bit) and a superframe reset pulse (coincident with the S bit
in Frame 1) are needed. These signals are generated by clock
recovery circuitry in the channel bank. Since the Plessey
Codec does not need channel strobes to be exactly 8-bit
periods wide. extra decoding circuitry is not needed
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Fig.10 Generating timing signals in a T/ carrier system

A Digital Telephone Application

Most new PABX designs are using PCM techniques for
voice switching with an increasing trend toward applying
them at the telephone level. The simplest form of a digital
telephone design uses four wire pairs of interface to the
switch. Two pairs carry transmit and receive PCM voice date
One pair supplies an 8kHz synchronising clock signal and
the remaining pair supplies power to the telephone. More
sophisticated techniques minimise the number of wire pairs.
The Plessey Single-Chip Codec is ideally suited for this
application because of the low component count and its
simplified timing requirements. Figure 11 shows a schematic

for a typical digital telephone design

Since asynchronous operation is not necessary. transmit
and receive timing signals are common. A phase-lock-loop
derives the 2048kHz system clock and 64kHz shift clock from
the 8kHz synchronising signal received from the switch. The
synchronising signal also serves as the transmit/receive
strobe signal since its duty cycle is not important for Codec
operation. Microphone output directly feeds into the coder
input while the decoder output drives the receiver through an
impedance transformer to complete the design
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Fig.11 Voice processing in a digital telephone application
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w PLESSEY ADVANCE INFORMATION (:W)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, theretore, 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.

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 voof1 & 1glsaHoLo
operating supply voltage range and lower power dissi- P2 17 ve
pation. The MV4320 accepts up to 20 digits from a stan- See table § M1I<]3 163
dard 2 of 7 keypad and offers a REDIAL option activated by below {M /sL4 15[ a v2
key #. The device provides dial pulsing and muting out- FO1]5 141
puts and has a HOLD pin for interrupting a dialling se- Fo2e]6 132 X3
quence. Outpulsing mark/space ratio and dialling speed are ceCy7 123 x2
pin selectable. XTAL INCT]8 " g Xt

The MV4322 and MV4323 provide the same function as XTAL OUT]9 10 2a 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-

amic DIL (DG, - 40°C to +85°C).
Type No. Pin3 Pin4
FEATURES MV4320 M1 MIs
I Pin for Pin Replacement for the DF320 nz:ggi xf :’gﬁ
B 25Vto5.5V Supply Voltage Operating Range
B 375uW Dynamic Power Dlssipatlm at3Vv APPLICATIONS
B Uses Inexpensive 3.58 MHz Ceramic Resonator
or Crystal I Pushbutton Telephones
B Storesupto 20 Digits B Tone to Pulse Converters
B Selectable Outpulsing Mark/Space Ratio B Mobile Telephone
Il Selectable Dialling Speeds of 10, 16, 20 and|932 Hz B Repertory Dialers
B LowCost
FO1 FoO2 WS (1DP) HOLD
Sichta
CHIP (CE)
ENABLE
il e e T
STATE LOGIC il
: - ow
S| 20 woro
ol x 48T (o
@ RAM -
g | Aa—
VDD 0—{ a
] E_

1

X1 X2 X3Y1Y2Y3Y4

Fig.2 MV4320/MV4322/MV 4323 functional block diagram
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MV4320/4322/4323

DC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):

Vpp = 3.0V; Tamp = +25°C; fc k = 3.579545MHz
All voltages wrt Vgg
CHARACTERISTICS SYMBOL [MIN | TYP"| MAX | UNITS TEST CONDITIONS
S
1 | U | Supply Voltage Operating Range Voo 25 55 v
1P
2 | p | Standby Supply Current lops 1.0 | 100 uA CE = Vgg
3 \I; Operating Supply Current lop 125 | 200 uA 3.579545 MHz Crystal, CxTALOUT = 12pF
4 Pull-Up Transistor Source Current e 05 30| 80} wA Vin=Vss X1.X2.X3
_5_ Input Leakage Current '™ 0.1 nA Vin=Vpo Y1.Y2.Y3,Yg
6 lN Input Leakage Current e 0.1 nA Vin =Vss M/S,IDP,FO1,
7 Z Pull-Down Transistor Sink Current iy 05| 30| 80 A Vin = Voo F02,FD,HOLD
8| T |Logic 0’ Level Vi 09| v | Allinputs
9 Logic ‘1" Level Vin 21 v
10 Low-Level Voo 0 1001 v
O | Voltage No Load
U | Levels
Mmylr High-level Vown 299 3 v
12 S N-Channel Sink loL 0.8 2.0 mA Vour =23V DP, M1/M2
1 | Drive
Current
13 P-Channel Source lon -08 | -20 mA Vour =0.7V
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Voo =3.0V; Tamp = +25°C; fo Lk = 3.579545MHz
All voltages wrt Vgg
CHARACTERISTICS SYMBOL [MIN | TYP"| MAX | UNITS TEST CONDITIONS
14 Output Rise Time ta 1.0 us DP M4
—
15 Output Fall Time te 1.0 us C_ =50pF
—
16 Maximum Clock Frequency tok 358 MHz | 3579545 MHz Crystal
—
17 21
— Mark to Space Ratio Mis Note 1
18| D 3:2
19 N 10
— A
20 |\ 16
I | Impuising Rate = 1 Hz Note 1
1 T
2 c 20
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 guaranteed and not subject to production
testing. Timing waveforms are subject to production functional 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

TN L
wwse N/ L | N

|
ENTRY Py o ‘ r“ll’—ll"‘l [l’ l l
L |
op 1 T T g
o R !
2 Y . //_j L/'—J l————
[t ) o ‘ .
e e IDP-BT = T '\ 4
1 4,=10xP
P = System Clock period = ~ PP - -~ IoP 8T~
T is selected impulsing period MAKE BREAK DIALING
5 Pouteporaing Pars (PO 8 e fo1, ms = 0IGIT3 0UTPULSED = T pamAoUTPuLsED - o COMPLETE
4. t/t, is the BREAK/MAKE RATIO T = (t, + t,)ms PO

t,=10xPlor2: 1 M/Sratio.t, = 12 x Ptor 3: 2 M/S ratio

Fig.3 Keypad puise dialer timing diagram, CE-External control

S— 74 7 /ffx
voo —— AnNNNNNNNN - — — o o o o o o e
SYSCLK———JUUUUUUUUUL """"""""""""" —_—

T # —_—
EXAMPLE OF / 13 4 K_
KEYBOARD T
ENTRY i
op 4 . Y e
|
- d
1
T

M2

HOLD —t - '

Lo IDP ——— ! L, -——— PP ————e ty
N8 MAKE BREAK
[Ty DIGIT3 __ DiGIT4
where t,, = Clock Start Up Time IMPULSED IMPULSED

Fig.4 Keypad pulse dialer timing diagram, CE-Internal control

ABSOLUTE MAXIMUM RATINGS
N . . . VODeo— — - e
The absolute maximum ratings are limiting values 1
above which operating life may be shortened or specified HOLDo—— e —{wowo voo
parameters may be degraded. ~ -
[ x2 ————op
] ——x3 MV4320 F———— M2
LIE] v MV4322  xracmi
MIN. MAX. @e® || Mva323 E::uum
oav 10v @@ S Y XTALOUT
VopVss -0. 000 ]
Voltage on any pin Vgg-0.3V Vpp +0.3V
Current at any pin 10mA ws
Operating Temperature -40°C +85°C Fo1 —
Storage Temperature -65°C +150°C 02
Power Dissipation 1000mW ss
Derate 16 mW/°C above 75°C. All leads soldered to PC board.

Fig.5 Application diagram
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MV4320/4322/4323

PIN FUNCTIONS
Voo Positive voltage supply
opP 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 orc 21
Note: O/C =Open Circuit | Vpp 32
orc 8T
IDP Inter-Digit Pause Select Note: T= | ising Period |
Voo 47
Impulsing Rate Selection Nominal Actual® System
FO1,Fi FO1 F02 I ]
01,F02 On-chip pull-down transistor to Vgg, o o mpu;sonag Rate lnp.;ls;n H?a(e Clock gegHuzency
. [e][¢ Vop. 20Hz 19 42Hz 582.6Hz
Assumes Igy k =3.579545MHz - [y oI¢ 932z 932.17Hz 77.965.1Hz
Voo Vop 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.
Vgs System ground
)(1,)(2,)(3 Column keyboard Inputs. On-chip pull-up transistors to VDD
Active LOW
Y4,Y5.Ys,Y, Row keyboard Inputs. On-chip pull-up transistors to V,
112730 Active LOW oo
O/C |Normal Operation
Vpp {No mpulsmé It activated during impulsing. hold accurs when the current digit is complete
HOLD Prevents further impuising On-chip pull-down transistor to VSS
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MV4325/4326/4327
e PLESSEY

Semiconductors apvance inFormation 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 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.

MV4325/MV4326/MV4327

PROGRAMMABLE KEYPAD PULSE DIALLER

The MV4325 Keypad Pulse 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
1uAat 1.0V.

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

The MV4327 has both M1 and M2 muting functions but no
KT output.

The MV4325 and MV4326 are available in Ceramic DIL

(DG, - 40°C to +85°C).

APPLICATIONS

Bl Pushbutton Telephones with Last Number Redial
B Repertory Dialers
l Tone to Pulse Converters

voo [t 18] HoLD eSS

op (]2 v

M2 M M é 3 6]V

0 ]

Mv432s
o1 oms FI[]s wfln

KT FOY 1313 ] x3
ce]” rf]x2
xtaLim Je nfJx

x1aL out [Jo 10f] vss

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 1A
Selectabie Mark/Space Ratio 664 : 333 or 60 : 40
10Hz Dialling Speed (14.9kHz Fast Test)

FO1

MIS HOLD IN/ACCESS PAUSE OUT

XTAL IN 0—1
XTAL OUT 0—

PROGRAMMABLE
PRE DIVIDE

TIMING COUNTER
AND DECODE

CE

READ ADDRESS I—
COUNTER

CONTROL

AND M1(M2)
STATE LOGIC
ADDRESS SELECT
WRITE ADDRESS
COUNTER
w OUTPUT COUNTER t—o OP
S| 20 word
Z xﬂd BT o
AM T
E i +——OKT
VDD 0— 2 l KEAVBOARO DECODE
vssod ND DEBOUNCE
X1 X2 X3Y1Y2Y3Y4 89

Fig.2 MV4325/M V4326 functional block diagram



MV4325/4326/4327

ABSOLUTE MAXIMUM RATINGS

The absolute 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 1ov
Voltage on any pin Vgg0.3V 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):
Tamn = +25°C, fo .« = 3.579545MHz; Vpp = +3.0V
All voltages wrt Vgg

CHARACTERISTIC SYMBOL| MIN | TYP* | MAX | UNITS TEST CONDITIONS

1 3 Supply Voltage Operating Range Voo 20 7.0 v

2 ‘; Standby Supply Current 'DDS 1.0 HA CE = M/S = FO1 = HOLD IN = Vgg, Vpp = 1.0V

3 'y" Operating Supply Current oD 100 150 MA 3.579545 MHz Crystal, CxTaLouT = 12pF

4 Pull-Up Transistor Source Current e -05(-30]-80 FA VIN=Vss X1.X2.X3

Sy Input Leakage Current IiH 0.1 nA VIN =VDD Y1.¥2.Y3.Y4

6 s Input Leakage Current e -0.1 nA VIN=Vss M/S, FO1

7 ? Pull-Down Transistor Sink Current hH 05| 30 | 80 | pA | ViN=VpD
—

8 Input Low Level Voitage ViL 09 \ All inputs

9 Input High Level Voltage ViH 21 v

10 Low-Level VoL 0 0.01 \
|| Voltage No Load

O |Levels

1 {u High-level VoH 2.99 3 v
1T

122]p N-Channel oL | 08 | 20 mA | Vout=23v DP, My, Mo, KT
13|y | Drive loL 02 [ 05 mA Vout = 0.5V
— T Current
14 | P-Channel Source IOH -081|-20 mA VouTt =0.7V

15 ion | -02|-05 mA | VouT = 25V

16, Input Low Level Voltage ViL 0.9 \
—

17 IN Input High Level Voltage ViH 21 v
—

18 8 Output Low Level Current loL 15 PA Vout = 0.5V CE.

19 ; Output High Level Current lOH -12 PA Vourt = 25V HOLD IN/ACCESS
|
i(ﬂ ;J Input Force High Current (from Vo )| IFH 55 MA VIN = 25V PAUSE OUT

21 Input Force Low Current (from Vou)|  IFL -76 MA Vin = 0.5V

* Typical parametric values are for Design Aid Only, not guaranteed and not subject to production testing. Timing wavetorms are
subject to production functional test.
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MV4325/4326/4327

AC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Temp = +25°C; tc = 3.579545MHz; Vpp = +3.0V

CHARACTERISTIC SYMBOL | MIN TYP* MAX | UNITS TEST CONDITIONS

1 Output Rise Time tR 10 ps DP, M4
2 Output Fall Time tg 1.0 )Js CL = 50pF
3 Maximum Clock Frequency foLk 3.58 MHz 3.579545 MHz Crystal
4 8 21 MIS = OIC (Vgg)

N Mark to Space Ratio M/S
5 A 32 MIS = Vpp
6 :“ System Clock Frequency (Internal) 300 Hz FO1 = Vgg
7 c Impulsing Rate = I/T 10 Hz FO1 = Vgg
8 Fast Test Impulsing Rate 14.9 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

K

lr—%1 'r % Y
VoD (-

r

M1

! #
|
J T i 2 y
EXAMPLE OF W
EYBOARD

.

| |
| i
i [ i
ENTRY | | N [ l I I I l ‘ l
o i T 1T — ——t
! 1 ,
Pl [ I I o i L |
M2 T ™ /- | ! Y
lalta] [ i by | \
NOTES: [ op g1kl 1 i | 19
ioig - 0T i | )
P = System Clock period L PIP — = |DP = 8T+
T 1s selected impulsing period = 30P m‘g ;%EAK, | ! DIALING
2 Pre-impulsing Pause (PIP) = [8T + tg) l ~DIGIT 4 OUTP! « COMPLETE
3 Post-impuising Pause (POIP) is equal to g ms 1+0IGIT 3 OUWULSED’T ~ 6 OUTPULSED
4 1p/tm 15 the BREAK/MAKE RATIO T = (tq + tp) ms ' POIP
tm = 10 x Ptor 21 M/Sratio tm = 12 x Pfor 3.2 M/S ratio
Fig.3 MV4325/MV4326/MV4327 timing diagram, CE External control
orscox OOV - === == === = = RIS | NS ||| EEEES | NSNS |
INTERNAL -~ i i |
SIGNAL - . #ORCE
T T T 0
3 ,; ' | | _L
P Lo I S S
EXAMPLE OF ' T U
3 . . ] 1 "

ENTRY

. W
1300H2) BURSTS

i
 ——

.
]

M2MTA326)

| by . |
—_ —_— L
—] 1FORCE! ! [
10! ) H
T

I‘
‘!_lu
1 T
oL

O 1
o
- T
[ !

HOLD IN/ L
CCESS PAUSE OUT [ T
" |

]
o |

1
I
\
1 [ I
14 !
A o 7 T —
" m ol T ol i § DIAUNG : REDIAL 3 41
e o — —-ia | H 0l ! (W"m"l
" ber 3 *"\::""'“ =] =t DIt 4 L N ! : [
NOTES I — i g Laaeiiegl] j— ———=| [+ DIAUNG —*! B
T4 = lon + tg WHERE 19y = CLOCK START UP TIME IMPULSED ACCESS || H IMPULSED A ' ! O MO0k
2 1s =150 PAUSE ot pp o " | | ERIOD
3 tgm = 20

05P < Inm < 1P

Fig.4 MV4325/MV4326/MV4327 timing diagram, CE Internal control
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MV4325/4326/4327

PIN FUNCTIONS
VDD Positive voltage supply
DP Dial Puising Output Buffer
M1 (M2) Mute Output Buffer
M/S Mark/Space (Break/Make) Ratio select. On-chip pull-down transistor to Vgs. QIC 21
Note: O/C =Open Circuit Voo 3:2
FO1 Impulsing Rate Selection. Nominal Actual* System
On-chip pull-down transistor 10 Vgg. FO1 Impulsing Rate | Inpulsing Rate | Clock frequency
0O/C 10Hz 10.13Hz 303.9Hz
* Assumes fc = 3.579545MHz. Vop 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 VDD- Active LOW.

HOLD IN/ INPUT/OUTPUT| O/C |Normal Operation

ACCESS INPUT Vpp |No impulsing. It 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. of O/P
Pulses Digit Y, Y, Y, Y. X, X, X,
1 1 0 1 1 1 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
—f P |
sso JUUU U UUUUUUUUUUUL
CONTACT
KEYBOARD NOISE
ENTRY
DATAENTRY _
DEBOUNCED TO RAM |t
KEYBOARD
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 a valid key input. This circuit operates similarly
on the trailing edge of a valid key input preventing multiple
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 intemally 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 vaiid 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

MV4325/4326/4327

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.

voDo e

HOLD IN/ACCESS PAUSE OUT V0D
o e

————oxr1

X2 ———>——o0r

- Mv“zs f———————0 M1(M2)
206 p—" MV4326 «aw
QOO |+ Mva327 3.58MHz
0@ |1 XTAL OUT
[OJC] O] SN A 3
WS R IT 220 }nou
Foto——w T o

1]

Fig.6 Application diagram

VSS o
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MV4330/4332

aovance nFormation CINMIODS

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

MV4330 MV4332

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

for details of current status.

The MV4330 and MV4332 are CMOS/LS! 30 and 32-bit
static shift registers incorporating selectable
true/complement outputs for each bit. These devices are well

suited to drive LCD readouts directly since the AC signals MV4330 Mv4332
required for the display may be generated simply by applying S \
a low frequency signal directly to the True-Complement e g 0 ;31 voo "CE ! 4 g"“
input pin and to the backplane of the display. One of these o E ? 3 b Cik Ot d 2 » :C“‘
devices can drive four 7-segment displays or two 14-segment :z d: ;? i ;{SJ o d N :: :;ZT
alpha-numeric displays plus decimal points or two 16- ar s [ P Y
segment alpha-numeric displays directly. 2 0s 35 Q29 a3lse 3sPan
The devices are available in 40-pin plastic DIL (DP) s 3aPax il 34 a3
package 0 s 3P oy  osQs 3P a2
as Qo 2Pax  0slo 2 guzs
as @ o 31faos a0 nPaz
FEATURES ar @ 30 [Fa2s as 30 aze
. . as @2 298 023 g2 29 az2s
B Direct LCD Drive wdn wPaz  aofs 20 02
a0 @4 270 21 an g 27 Q23
. CMOS Low Power_“ “A) an s 60 a0 a2f1s 26 [J Q22
B 3to 18Volt Operation a2 s aw  aiag e 2513 az1
f ¢ o g e o 24 Q20
. On'ChID WaveShapmg [e10N s RL 23y a7 Qs 8 23 a9
B High Speed (Typ. 3MHz) Shift Register as g 19 2R a6 awgre 2 a8
vss ff 20 214 Nne vss 20 agan
DP40
PIN NAMES
Dt Serial Data Input
DO Serial Data output
CLK Clock (positive transition) input
RST Master Reset (active HIGH) input
TIC True/Complement (active LOW) input
Q1to Q32 True/Complement outputs
Fig.1 Pin connections (top view)
38 RST
38 RST
32-8it Register [ a7 30-Bit Register 00| a7
2 o1 2 -1
1 ——qTc g, on [p— {7 o 0%

Voo = pin 40
Vi 7 pin 20
419,21-38

519.22:3¢

Fig.2 Block diagrams
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MV4330/4331/4332

DC ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

Tamp =+25°C
LMt
CHARACTERISTIC SYMBOL TEST uNIT
CONDITIONS[ Vo VoD " N “
Voits [Vols " ve i
Quiescent Device 5 05 50
s uA
Current 10 7 100
5 - 0 0.01
Low-Level| VOL
10 0 0.01
Output Voltage \Y
5 499 5
High-Levell  VOH
10 9.99 10
0.8 5 15 225 -
VNL
Noise Immumity 10110 3 4.5 - v
(Any Input) 42 5 15 225
VNH
90| 10 3 45
05 5 0.8 17 -
DN N-Channel
05| 10 1.0 3.0 -
D OuUT mA
Output Drive 45 5 -0.35 -09
Current pP P-Channel
95| 10 -08 -19
IDN N-Channel | 05] 10 50 250
QouTt uA
IpP P.Channel 95| 10 -50 ~250 —
Input Current I 10 - pA
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamp =+25°C, C__= 50pF
Allinput rise and fall times = 20ns
. . TEST LIMIT
HARACTERISTIC, YMBOL UNIT
CONDITION Vv
s \/35 Min. Typ Max
Propagation Delay Time [tPHL tPLH 10 300 - ns
ITHL DOUTI(CL=50pF]| 10 70 130 ns
Transition Time
tTLH QOUT (CL=15pF}| 10 300 - ns
Maximum Clock
Frequency fcL 10 1.0 30 -~ MH2z
[
punimum Clock WL tWH 10 - 200 - ns
Y Re
Puise Widen 258! WH(R) 10 - 200 - ns
Input Capacitance Ci Any Input - 5 - pF

Note 1.Voitages 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

MV4330/4332

parameters may be degraded.
PARAMETER SYMBOL LIMIT UNIT

DC Supply Voltage VDD -0.5to 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 125 °C

OPERATING NOTES

The MV4330 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
regardless 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 transition
of the clock. The MV4332 has asynchronous 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 paraliel 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.

[T TTTTTTTT T T T T T T T T T T |
I ST I
| D>
w‘::v cxisY | cK & :
oR Tic |
weut | |
| [ oK !
;= ox |
TRIsT | |
|
] .
~ ] FD_“D— O
e g [ !
|
Fig.3 Wave shaping circuit Fig.4 One stage of shift register
RESET O- sus - -
CLOCK O — — —— S 8US -
RST RST
* Mv43308 e MV43308
DIIA.:‘ P CENS—— o1 DO p—— — -
Tic o1 0% ——Ticqy %
-~ - [ l {
Leo J L] I
sianaL® - -
L |
_ |
/Tt mQveTal nreor av

Lty LIV

1 L et

Fig.5 Typical application
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w sl:!;uE?d?cE! aovance iNFormaTion (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 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 GENERATOR

The MV5087 is fabricated using Plessey Semiconductors’
1ISO-CMOS high density technology and offers low power
and wide voltage operation. An inexpensive 3.58MHz TV e A o} Tome our
crystal completes the reference oscillator. From this
frequency are derived 8 different sinusoidal frequencies Xﬂm[j? 15]] SWGLE TONE nvwerT
which, when appropriately mixed, provide Dual-Tone Muilti- cowmn 1[Js 1a[] now 1
Frequency (DTMF) tones.

Inputs are compatible with either a standard 2-of-8, or cotumn 2 (Ja “P"“‘“
single contact (form A), keyboard. The keyboard entries cowumm 3 [ 12[]now 3
determine the correct division of the reference frequency by vsslls ) pow «
the row and column counters. "

D-to-A conversion, using R-2R ladder networks, results in osc {7 0[] wute
gi;:)ar;rig::‘se approximation of a sinewave with low total osc our (J o] coumn «

Frequency and amplitude stability over operating voltage DP16
and temperature range are maintained within industry DTMF - -
specifications. Fig.1 Pin connections - top view
FEATURES
B Pin-for-Pin Replacement for MK5087
B Low Standby Power
B Minimum External Parts Count
B 275V to 10V Operation APPLICATIONS
B 208 Keyboard or Calculator-Type Single Contact

(Form A) Keyboard Input DTMF Signalling for
B On-Chip Regulation of Output Tone B 1elepnone Sets
B Mute and Transmitter Drivers On-Chip B Mobie Radio
B High Accuracy Tones Provided by 3.58MHz B Remote Control
Crystal Oscillator B Point-of-Sale and Banking Terminals
B Pin-Selectable Inhibit of Single Tone Generation B Process Control
ROW INPUTS [
SINGLE TONE
1 2 3 4 INHIBIT
o
By
Ra
Voo 0— b :: Voo AAAA
VD()
KEYBOARD LOGIC |
SINE

VA
COUNTER CONVERTER

ROW
COUNTER l—‘-*

Vays

CoLUMN |
COUNTER

wave  f—foa
COUNTER (UNVERTER
KEYBOARD LOGIC

Vss —O XMITR
R
c TRANSMIT/MUTE
Vss 0— R LOG'C 43’&"

)
T2 3 4

COLUMN INPUTS

Fig.2 Functional block diagram 9 9



MV5087

ABSOLUTE MAXIMUM RATINGS

MIN. MAX MIN. MAX.
Voo-Vss -0.3 10.5V Power dissipation 850 mwW
Voltage on any pin Vgg—0.3V | Vpp+0.3V Derate 16 mW/°C above 75°C
Current on any pin 10 mA (All leads soldered to PCB)
Operating temperature -40°C +85°C
Storage temperature —65°C +150°C
DC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 3V to 10V
CHARACTERISTICS SYMBOL | MIN | TYP | MAX UNITS
s | Operating Supply Voltage Voo 275 10 \" Ref.to Vsg
g 0.2 100 uA Vpp= 3V | No Key Depressed
p f[Standby Supply Current lpps 05 200 uA Vpp = 10V | All outputs Unloaded
'; 1.0 20 mA Vop= 3V | One Key Depressed
Operating Supply Current Ioo 50 | 100 mA | Vpp =10V | All outputs Unloaded
| | SINGLE TONE |INPUT HIGH VOLTAGE Vin 0.7Voo Voo \
N[ iNHIBIT INPUT LOW VOLTAGE Vi 0 03Voo| Vv
S INPUT RESISTANCE Rin 60 kil
T [ROW 1-4 INPUT HIGH VOLTAGE Vin 0.9Voo \Y
S INPUT LOW VOLTAGE Vi 0.3Voo v
COLUMN 14 | INPUT HIGH VOLTAGE Vin 0.7Voo v
INPUT LOW VOLTAGE Vi 0.1Voo \
XMITR SOURCE CURRENT lom 15 [-25 mA Vg = 3V, VOH =2V No
° Keyboard
U -50 |-100 mA Vg = 10V.Vy, = 8V| Entry
T d
P LEAKAGE CURRENT loz 01| 10 [ uA [vy =10v,v,, =ov[Keyboar
SINK CURRENT | V., = = 0. No
LTJ MUTE oL 05 mA_[Vop= 3V.Vo = 06V [ MO
1.0 mA [Vgo =10V,V, =05V Entry
S SOURCE CURRENT lom -0.5 mA [V, =3V,V,, =25V [Keyboard
-1.0 mA [Vgp=10V,Vo,=9.5V| Entry
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 3V to 10V
CHARACTERISTICS SYMBOL | MIN | TYP [ MAX [ UNITS
TONEOUT |ROWTONE Vo 320 | 400 [ 500 | mv,, | Single Tone
OUTPUT VOLTAGE R = 1KQ
COLUMN TONE Voo | 400 [ 500 | 630 [ mVp,
OUTPUT VOLTAGE
EXTERNAL LOAD R, 700 @ Vg = 3V
IMPEDANCE 330 1 |V, = 10V
OUTPUT DISTORTION -20 dB | Total out-of-band power relative to
sum of row.and column
fundamental power
PRE EMPHASIS, High Band 1 3 dB
Tone Output Rise Time t, 3 5 ms

100



PIN FUNCTIONS

MV5087

Emitter output of a bipolar transistor whose collector is connected to V. With
no keyboard input this output remains at V;,;, and a keyboard input changes the
output to a high impedance state. The state of Single Tone Inhibit input has no

These inputs are held at V¢ by resistors Rc and sense a valid logic level (approx

On-chip inverter completes the oscillator when a 3,579545 MHz crystal is
connected to these pins. OSC In is the invertor input and OSC Out is the output.

This CMOS Output switches to Vgs with no keyboard input and to Vpp with a
keyboard input. This output is unaffected by the state of Single Tone Inhibit.

These inputs are held at V, by resistors R, and sense a valid logic level (Approx

This input has a pull-up resistor to V;,; and when left unconnected or tied to Vy,
single or dual tones may be generated. When Vg is applied dual tones only are
generated and no input combinations will cause generation of a single tone.

PIN NAME DESCRIPTION
1 Voo Positive Power Supply
2 XMITR
effect on XMITR output.
3459 Column 1-4
/2 Vpp) when tied to a Row input.
6 Vgs Negative Power Supply (OV)
7.8 OSC In,
OSC Out
10 Mute
11,12,13,14 | Row 1-4
'/2 Vpp) when tied to a column input.
15 Single Tone
Inhibit
16 Tone Out
the row and column tones.

Emitter output of a bipolar NPN transistor whose collector is tied to Vy,. Input to
this transistor is from an op-amp which mixes, and regulates the output level of,

ROW AND COLUMN INPUTS

These inputs are compatible with the standard 2-of-8
keyboard, single contact (form A) keyboard and electronic
input. Figures 3 and 4 show these input configurations, and
Fig. 5 shows the internal structure of these inputs.

When operating with a keyboard, dual tones are generated
when any single button is pushed. Single tones are
generated when more than one button is pushed in any row

or column No tones are generated when diagonally-
positioned buttons are simuitaneously pressed.

An electronic input to a single column generates that
single column tone. Inputs to multiple columns generates no
tone. An electronic input to a single row generates no tone
and a single row tone may be generated only by activating 2
columns and the desired row.

L

CLASS A KEYBOARD

E:A_——.——gw

2 OF 8 DTMF KEYBOARD

cot ROW

A————coL

Fig.3 Keyboard configuration

[
Vss —r—L— COLUMN

Fig.4 Electronic input

ROW}
INPUT

STATIC
PROTECTION
STATIC
PROTECTION

Row input
sensmg circunt

Column input
Sensing circut

COLUMN)
INPUT

Fig.5 Row and column inputs
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MV5087

OUTPUT FREQUENCY
Standard DTMF Tone Output % Deviation

Table 1 shows the output frequency deviation from the (H2) F';au;ncv U:.Inu From Standard
standard DTMF frequencies when a 3.58MHz crystal is used 57(;;‘.5:.':' :
as the reference:

The row and column output waveforms are digitally Fﬁ 697 7013 +062
synthesised using R-2R D-to-A converters (see Fig.6), 1, 770 E_— ‘o9
resulting in a ‘staircase’ approximation to a sinewave. An op- Row é?:up
amp mixes these tones to produce a dual-tone waveform. f, 852 8572 +061
Single tone distortion is typically better than 7 % and all 1 eal 935.1 o063
distortion components of the mixed dual-tone should be - -
30dB relative to the strongest fundamental (column tone). [, 1209 12159 +057

S 13 032 1yign
1, 1477 14719 - 035 | Group
L1, 1633 1645.0 +073

Table 1 Output frequency deviation

Vour

a)

TT
—

[ jessasanas: =
T 1T T
AT ] ] A+ H-

i HH
b) 11 TTIT
! HEENS T
T 4] }_ 1 L T
—_—

Fig.6 Typical sinewave output (a) Row tones (b) Column tones

DISTORTION MEASUREMENTS

THD for the single tone is defined by:

100(V VZ + V24 V24 V2 )%

fundamental

Where V2t — Vrtare the Fourier components of the waveform.

THD for the dual tone is defined by:

100 (V' V2 + VZ - V2 + V& + VI V2 4+ Vi)

v Véow + Véou

where Vrow is the row fundamental amplitude
Vcou is the column fundamental amplitude
V2r — Vnr are the Fourier component amplitudes of the row frequencies
Vac — Vnc are the Fourier component amplitudes of the column frequencies
Vimo is the sum of all intermodulation components.
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MV5087

Voo S

l I—‘SINGLE TONE INHIBIT

C=13 58 MHz XTAL
—

— XMITR

TONE QUTPUT

|
. I| ROW 2
G [
ojoojosay ]

Fig.7 Connection diagram
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@P LESSEY ADVANCE INFORMATIOLC\ ‘MC)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.

DTMF GENERATOR

The MV5089 is fabricated using Plessey Semiconductors’
1ISO-CMOS high density technology and offers low power

and wide voltage operation. An inexpensive 3.58MHz TV volf- A “oh Tome our
crystal completes the reference oscillator. From this b -
frequency are derived 8 different sinusoidal frequencies Towe oisaste (|2 15[ SINGLE TONE INHIBIT
which, when appropriately mixed, provide Dual-Tone Multi- e —
Frequency (DTMF) tones. Cotumn 1 fs ufp how
Inputs are compatible with a standard 2-of-8 active-low cowmn 2 (J 1a[] Row 2
keyboard and the keyboard entries determine the correct coumn 3 (s BiCTH
division of the reference frequency by the row and column o
counters. D-to-A conversion, using R-2R ladder networks, ves s npowa
results in a 'staircase’ approximation of a sinewave with low oscm ] 1of) ANY KEY Down
total distortion. osc our Je T
Frequency stability over operating voltage and § cotumn 4
temperature range are maintained within industry DTMF DP16
standards.
Fig.1 Pin connections - top view
FEATURES
B Pin-for-Pin Replacement for MK5089 APPLICATIONS
Low Standby Power
B Minimum External Parts Count DTMF Cignalling for
B 275V 10 10V Operation @ Telephone Sets
B 2-0f-8 Keyboard Input B Mobile Radio
M High Accuracy Tones Provided by 358MHz @ Remote Control
Crystal Oscillator B Point of Sale and Banking Terminals
B Pin-Selectable Inhibit of Single Tone Generation B Process Control
ROW INPUTS -
SINGLE TONE
1 2 3 4 INHIBIT
l"‘ vV
Re
oW .
Voo O——1 DA 5 AAAA
Voo
KEYBOARD LOGIC
ave o
= COUNTER j— CONVERTER Voo
0SC - COUNTER [.__4
out -
' VD(Y
4 I TONE
e ] o
SINE Voo
N wave {04
COUNTER CONVERTER
KEYBOARD LOGIC f
Voo TONE__
Re DISABLE
Vss 0— ™ KEYBOARD LOGIC -o—f E l——q,—om"
R Vss
1 2 3 4
COLUMN INPUTS

Fig.2 Functional block diagram
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MV5089

ABSOLUTE MAXIMUM RATINGS

MIN. MAX MIN. MAX.
Vpp-Vss -0.3v 10.5V Power dissipation 850 mW
Voltage on any pin Vsg—0.3V | Vpp+0.3V | Derate 16 mW/°C above 75°C
Current on any pin 10 mA (All leads soldered to PCB)
Operating temperature | —40°C +85°C
Storage temperature -65°C +150°C
DC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 3V to 10V
CHARACTERISTICS SYMBOL | MIN | TYP | MAX | UNITS
s | Operating Supply Voltage Voo 2.75 10 \ Ref. to Vsg
LF‘: Js 0.2 100 uA Vpp= 3V | No Key Depressed
p [Standby Supply Current lpps 05 200 uA Vpp =10V | All outputs Unloaded
'Y- 10 | 20 mA | Vpp= 3V | One Key Depressed
Operating Supply Current ) 50 | 10.0 mA | Vpp=10V | All outputs Unloaded
| | SINGLE TONE |INPUT HIGH VOLTAGE Viy 0.7Voo Voo \
N INHIBIT, INPUT LOW VOLTAGE ViL 0 0.3Voo \
S TONE DISABLE | INPUT RESISTANCE Rin 60 K
T|ROW 14 INPUT HIGH VOLTAGE Vin 0.7Voo Vpp \
S|COLUMN 14 [INPUT LOW VOLTAGE Vi 0 0.3Voo| V
o 0.5 mA | Vpp= 3V,Vo =05V
u| ANYKEY SINK CURRENT loL 1.0 mA | Vpp=10V, Vg =05V
T| DOWN LEAKAGE CURRENT loz 1 uA | Vpp=3v
P
U
T
S
AC ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tamb = +25°C, Voo = 3V to 10V
CHARACTERISTICS SYMBOL | MIN | TYP ! MAX | UNITS
TONEOUT IOUTPUT LEVEL, ROW Vour -10 | -8 -7 dBm VDD= 3V.Single Tone. R =100K¢
PRE EMPHASIS, High Band 24 2 3.0 dB
OUTPUT DISTORTION (Dual Tone) -20 dB Total out-of-band power relative to
sum of row and column
fundamental power
Tone Output Rise Time t, 3 5 ms Time for waveform to reach 90%
of magnitude of either frequency
from initial key stroke
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PIN FUNCTIONS

MV5089

PIN NAME DESCRIPTION

1 Voo Positive Power Supply

2 TONE DISABLE | This input has an internal pull-up resistor to Vpp. When connected to Vss no
tones are generated by any key depression allowing the keyboard to be used
for purposes other than DTMF signalling.

34,59 COLUMN 14 These CMOS inputs are held at Vpp by an internal pull-up resistor
and are activated by the application of Vgs.

6 Vss Negative Power Supply (OV)

78 OSC IN, OSC OUT| On-chip inverter completes the oscillator when a 3,58 MHz Crystal is
connected to these pins. OSC IN is the inverter input and OSC OUT
is the output.

10 Any Key Down | This is an NMOS transistor output which switches to Vss when any key is
depressed. Otherwise this output is high impedance. Switching is
independent of Tone Disable and Single Tone Inhibit.

11,12,13,14 Row 14 As Column 1-4 inputs.
15 Single Tone This input has a pull-down resistor to V. When left unconnected or
Inhil tied to V¢, dual tones may be generated, but keyboard input com-
binations resulting in single tone generation are inhibited. When Vv,
is applied single or dual tones may be generated.

16 Tone Out Emitter output of a bipolar NPN transistor whose collector is tied toVoo -
Input to this transistor is from an op-amp which mixes the Row and Column
tones.

ROW AND COLUMN INPUTS

These inputs are compatible with the standard 2-of-8
keyboard or with an electronic input. Figures 3 and 4 show
these input configurations and Fig.5 shows the internal chip
structure of these inputs.

When operating with a keyboard, dual tones are generated
when any single button is pushed.

With Single Tone Inhibit at Voo, connection of Vss to a
single column causes the generation of that Column tone.
Connection of Vss to more than one Column will result in no
Column tones being generated. Connection of Vss to Rows
only generates no tone - a Column must be connected to Vss.

A single Row tone only may be generated by connecting 2
columns, and the desired row, to Vss.

OUTPUT TONE LEVEL

The output tone level of the MV5089 is proportional to the
applied DC supply voltage.

A regulated supply will normally be used which may be
designed to provide stability over the temperature range.

l;*ﬁ
Vss
A ROW

Va T COLUMN
Vss = = o = ol

ROW
INPUT

TOLUMN |
INPUT

STATIC
PROTECTION
STATIC
PROTECTION

Row input
sensmg arcunt

Column input
sensing circuit

Vi,

Fig.5 Row and Column inputs
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MV5089

OUTPUT FREQUENCY
Standard DTMF Tone Output % Deviation

Table 1 shows the output frequency deviation from the (H2) Frequency Using  From Standard
standard DTMF frequencies when a 3.58MHz crystal is used “7‘:’5‘5‘:"‘
as the reference. _ i _

The row and column output waveforms are digitally f, 697 7013 +0.62
synthesised using R-2R D-to-A converters (see Fig.6) R — Lo19
resulting in staircase approximations to a sinewave. An op- Row| (1;0*
amp mixes these tones to produce a dual-tone waveform. f, 852 857.2 +061|2rouP
Single tone distortion is typically better than 7% and all ¢ s 9351 063
distortion components of the mixed dual-tone should be - = -
30dB relative to the strongest fundamental (column tone). [, 1209 12159 +0.57

Cotamn f, 1336 1331.7 -0.32 High
1, 1477 14719 ~0.35|Group
\J, 1633 1645.0 +0.73]

Table 1 Output frequency deviation

DEPEE BN
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Vour ]

SENESs
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—
|
+
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T
|
e
B

1
h
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b) 1 T

L
-

|
{
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Fig.6 Typical sinewave output (a) Row tones (b) Column tones

DISTORTION MEASUREMENTS

THD for the single tone is defined by:

100(V VZ 4 V2 + V24 V2 )9

Vvundamenlal

Where V2 -- Vit are the Fourier components of the waveform.

THD for the dual tone is defined by:

100( Vin + Ve~ Via + Vi + Vi~ VE + Vig)

v Véow + Vio.

where Vrow is the row fundamental amplitude
Vcol is the column fundamental amplitude
V2r — VR are the Fourier component amplitudes of the row frequencies
Vac - Vac are the Fourier component amplitudes of the column frequencies
Vimo is the sum of all intermodulation components.
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SINGLE TONE INHIBIT

553 58 MHz XTAL
1

le—— TONE DISABLE

TONE QUTPUT

Vi. ANY KEY
DOWN

Fig.7 connection diagram
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MV74SC137/138/139/237/238/239

@ s':'ln'Ems.&:E! aovance iNFormation CINMIOS

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.

MV74SC137, MV74SC138, MV74SC139
MV74SC237, MV74SC238, MV74SC239

OCTAL DECODERS/DEMULTIPLEXERS

This family of ISO-CMOS MSI circuits is designed for data input in a full 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

LOW the device acts as MV74SC138. When LE is HIGH the B EQuivalent 10 74LS Series
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 I Noise Marai ith | H .
line (A,, Ay) o four line (O, —O,) decoders. Each decoder Ml Improved Noise 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 74SC137 1 of 8, latched address inverted
| MV745C138 i Tois B inverted
MV 74SC139 R Dual 1 of 4 - T Tinverted
B MV 74SC237 1 of 8, latched address - ‘r’l})v};mﬁvonﬂ: A:
MV 74SC238 108 ___non-inverted
MV745C230 Dual 10f 4 ~non-inverted

FUNCTIONAL BLOCK DIAGRAMS AND LOGIC

DATA
ouTPUTS
=D
INPUTS
H oy NA T __oureuts | A
" JLEE By ] Ap Ay Ap 10 0 0 00, 0 0 0] 3]
1| | | X X W[ X X X HHNHHNHH"E
SELECT 2]
sweer 8 a2y o | % | X L X| X XX |[HHHHHHHH
LHL| LLL LHHHHHWR ]
@'_zk,LHL LLH |HLHHHHHHI G
LHL| LHL |HHLHHHHH o]
:Dﬂb LHL|l LHH |[HHHLHHEHH ?
1 OO -1 R S e R —— {7
e LHL HLL HHHHLMHEH
=38 o | LM L] HLUH [ HHHHHLHH] S
§ S e mul mmL HHHHHAHLH|™
LHL HHH /| HHHHHHAHL
- | 19) e —
5 Output corresponding 1o stored
Wt = G M ML X X X ] Sodress i an others n
H = high level, L = low level, X = don't care
9 DG16
INPUTS ('"!‘ —
6)
3 PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)

Fig.1 MV74SC137
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MV74SC137/138/139/237/238/239

DATA
OUTPUTS
ﬁ)ﬂﬁ
3
% (] Veo
= - *
—_— = = = - = " 0
5 1) - 3 Ey | Ao A A |0 0 00,0 6 8 & e 5
— _
IE’:I'A“I'LSE’ " g:—)’—o, X H X XX |HHHHHHHH ge R4
E?m 2 L X X X X HHHHHHHH O 130,
| A
o | 0y H L L L L LHHHHHHH E,E [30,
o HoL LLH [HLHHHHHRH ¢
—+— 0, H L L HL HHLHHHIHEH s (€] 1104
0 HoL LHH|HHHLHHHH 8] 1905
o — ) vy
M—D—H— s H oL HLL [ HHHHLHHH| Jf [3]0s
9 H oL H LH|HHHHHLHH
) . O
SELect |, 2 > | By HoL HHL|HHHHHHLH
INPUTS, " H L H H H HHHHHHHL DGIG
0,
Pl ;_.{>_ | ! = high level, L = low level, X = don't care
PIN CONNECTIONS
LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)
Fig.2 MV74SC138
ATA
UTPUTS
Wy
%“m u] — vee
ENABLE  E, (1) (51~ A (7
> DJO" (] EL
M
. INPUTS ouTPUTS 3] 19 An
) i),_ [ enasLE [ SELECT -——— o, [7] EL
seer | 'Zq>u;~ E MA B 560 * "
LECT . H H
NPUTS 1) D6, X X H HHH g8 (30
._+>.,_4 _ R
L Lot L HHH n,,E L
L L H HLHH N R
R . g
.:——ID’L‘"““ N A (7] CCY
15) L HH| HHHL MHO BN
ENABLE Ey (1) =
1 O H = high level, L = low level, X = don't care
mr "
SELECT o - DG16
NPUTS |, me O3
TRUTH TABLE PIN CONNECTIONS
LOGICDIAGRAM (EACH HALF) (TOP VIEW)
Fig.3 MV74SC139
oara
outPuTS
" s .
* = ™, [___wmeurs T Y
: ENABLE | SerEcT OuTPUTS %0 ~ f1] Yec
g . ExEr Ap Ay Ag 05 0y 0p 05 04 0506 0y M (5] 0
4 0, X X H X X X L L oL A
|4 X LoX ox x x| LLLLLULULL (3] 9o,
. T -
st § @ 2= T S S el EL
b R
™ LMoL LU H LHLLLLLL 63 B[N
o [ LMoL LML LLHLLLLL -
0
g U TR LLLH L L LL 4a .
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MV74SC137/138/139/237/238/239

DATA
QUTPUTS
(15) - —
INPUTS ouTPUTS % 1] - g vec
T\ EBE, T AAANTHRTELRLELS | . I %
! X H X X x [
A, 0,
€, &) . ) Lox l X X X LLL L Ll L » [0
ENABLE e e o e e - - .
INPUTS E' L D—o, L I S R O L[ EL
2[5 12) H oL LLH L LHLLLLLL |G fig) 0,
{ |
;D—o, H oL L HL LU L UL L L |
H oL L HH LLLHLLLL J0 o,
- ' '
’_:DEQ H oL HoLL UV L 1 (CLN
H oL H L H LLLutH L asn 9] 0,
\(10) H L H H L LLLL L L HL
(L1} —
o 'Jl> >—D_ 0 ML | HoHoH LLLLLULLLH
SELECT | 5 (@) N Hﬂmol H = highlevel. L = low level. X = don’tcare
weurs § 71 D L%
n DG16
A (JDD [: 3 ’-—01
2 PIN CONNECTIONS

LOGIC DIAGRAM TRUTH TABLE (TOP VIEW)

Fig.5 MV745C238
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ouTPUTS
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SELECT " L HoL LL AL o, (5] 172 0gy
weuts | @) 0. L HH Lt LK on (] o,
H = high levei L = iow level. X = don't care 0
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q_ 00 PG [0
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[ag 0 —
seueer | = > 9 © DG16
INPUTS ay 12 O
TRUTH TABLE PIN CONNECTIONS
LOGIC DIAGRAM (EACH HALF) (TOP VIEW)

Fig.6 MV74SC239

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):
Tamp = 0°C to +70°C

PARAMETER SYMBOL MIN TYp MAX UNIT TEST CONDITIONS
High level input voltage Vi 20 v Voo = 525V
Low level input voltage VIL 08 v Veg = 4 75V
Hysteresis 1V.r + - VT =) 03 v
High level output voltage VOH 24 v VCC = 475V, loy = —14mA
400 v lon = -3mA
Low level output voitage VOL 0.4 v Ve = 475V, loL = 10mA
Input current at maximum II 15 MA VCC = 5.25V, V| = 8.55v
input voltage
High ievel input current '™ 10 WA VCC =525V, vV, = 27V
| Low Tevel input current W T) WA Voo = 525V, V) = 0.4V
Short circuit output Tos -40 mA Vg = 525V
current (2)
Supply current lcc 0.1 mA Vee = 5:25V. outputs open

1. AlITYP. values at Tamp = 25°C Vo = 5V
2. Max. dissipation or 1ms duration id not be exceeded.
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SWITCHING CHARACTERISTICS
Test conditions (uniess otherwise stated):
Vo =5V, Tomp = +25°C
TEST CONDITIONS
PARAMETER SYMBOL MIN TYP MAX UNIT G, = 15F, RL = 2K
Propagation delay time 'PLN 30 50 nS
Address to output
Propagation delay time oL 31 52 nS
Address to output
Propagation delay time toLn 33 45 nS MV74SC137 and MV74SC237
or E, to output
Propagation delay time toRL 34 52 s
E, or E, 10 output
PFropagation delay time pLH 33 45 ns MV74SC138 and MV745C238
E to output
Propagation delay time tPHL M 52 ns
E to output
Propagation delay time toLn 25 nS MV748C139 and MV74SC239
E to output
Propagation delay time ToHL 30 53 ns
E to output
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN TYP MAX UNIT
Supply voitage VCC 30 5 7.0 v
High Tevel output current Ton —a mA
Low level output current ‘oL 24 mA
Operating free-air temperature T A [ 70 *C
3. Voltages 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 Voo -0.5V to 7.0V
Input voltage VI -0.3Vto VCC + 0.3v
Output current, each output Io + 75mA
Operating temperature T A —40°Cto +85°C
Storage temperature Ts -85°C 10 150°C
Package power dissipation P 450mW
Vin = 3V
INPUT
Vi, = OV
Vee
_.'(.m - - 4!. F - .
TEST
Vo I ’ DEVICE PENT
-l s
OUTPUT
13V 1.3V t
ouTPUT
Vou Ve
SS/GND
EQUIVALENT
TEST LOAD

Vom

] T

QVenteo 13v 13V
Voo

Fig.7 Propagation Delay Times
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V= A O A= D

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
AOA! AOb
Ata, A1p
Eh E2' E3
E,, E, Chip Enable Inputs
E1- E,
LE Latch Enable Input
00 - 07 Decoded Outputs
or
0, - 0, Inverted Decoded Outputs
Voo Positive Supply Voltage
Vgs/GND System Ground
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MV74SC240/241/244/540/541

@ 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.

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 £, E-———-‘{}-—— Veo
bus oriented receivers and transmitters. A comprehensive —
range of devices covers a selection of differing input/ o (] &
output pin layouts, inverting and non-inverting buffers and (3] b
a choice of similar or complementary output controls (Ea,
Eg). (@ n
The devices are available in the 20-pin DIL (DG) package. (5] O
R 'nE he
FEATURES | fag] T
I Equivalent to 74LS Series (i L]
B Low Power ISO-CMOS Technology O 3] [
B Short Propagation Delay o In
B Improved Noise Margins, with Input Hysteresis MV745C240 MV74SC241
I Bus Oriented 3-state outputs
I High Current Sink/Source Capability Fi3.1 Pin connections (top view)
MV74SC244 MV74SC540 MV74SC541 DG20
TRUTH TABLES
INPUTS OUTPUT MV74SC241 INPUT! OUTPUT
E A BUFFERS 8 BUFFERS T, .
El MV7?0(";240 MY | wpurs T oureur [ meurs Joursar | | B | B2 |7 [MVTES (MRS
L L H L A | loa %3 Ep | log Og3 LiLjt H L L Logic Low
L H L H L[t L H [ L L LiL|H L H H Logic High
H X Z r4 L H H H H H H X X 4 4 X Don't Care
A or B Butfers X z Llx z X [ H X 2 2 2 High impedance
DEVICE SELECTION
PRODUCT 3-STATE CONTROL DATA OUTPUTS
MV74SC240 Ea, Ep inverting
MV74SC241 Ea Eg non-inverting
MV74SC244 [ non-inverting T
MV74SC540 E; AND E, inverting
MV74SC541 E, AND E, non-inverting 117
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ABSOLUTE MAXIMUM RATINGS

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

PARAMETER SYMBOL VALUE
Supply voltage Vee -0.5V to 7.0V
pul vollage v -0.3VtoVce + 0.3V
Output current, per output o = 75mA
Operating temperature Ta -40°Cto +85°C
Storage temperature Ts -85°C to 150°C o
Package Power dissipation P 450mwW
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN TYP MAX UNIT
Supply voitage Vcc a 5 7 v
High level output current 'OH -24 mA
Low level output current IOL 24 mA
Operating free-air temperature Tlmb [] 70 *C
1. Voitage vaiues are with respect to Vo /GND. g
ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamp = 0°Cto +70°C
PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS
High level input voitage V|N 20 v VCC = 525V
Low level input voltage ViL 08 v Ve = 4.75V
Hysteresis NT‘ - V¢-) vo 03 v
High level output voltage VOH 24 v VCC = 4.75V, lon = - 14mA
40 v loy = - 3mA
Low level output voitage VDL N 0.4 v VCC = 4.75V, 'OL = 10mA
Off-state output current, ] 20 LA Vgg=5.25V,Vg=27V
high-leve! voitage applied oz cc o
Off-state output current, lozL -20 HA Veg=5.25V, Vo = 0.4V
low-level voltage applied
Input current at maximum I 15 MA Vee = 5.25V, V| = 5,55V
input voltage
High level input current 'IH 10 MA VCC = 5.25V,V| = 2.7v
Low level input current e -10 MA VCC = 5.25V, V| = 0.4v
Short clrcull output Tos —40 mA NOTE 2
current VCC = 5.25V
Supply current 'cc 0.1 mA VOC = 5.25V, outputs disabled
2. Max. dissipation or 1m$S duration should not be exceeded.
3. All Typical values at TA = 25°C VCC = 5V
SWITCHING CHARACTERISTICS
Test conditions (uniess otherwise stated):
Ve =5V, Tamy = +25°C
PARAMETER SYMBOL MIN TYp MAX UNIT TEST CONDITIONS
Propagation delay time, oL 26 45 nS
low-to-high-level output C_ = 45pF R = 867
Propagation delay time, oML 27 45 nS
high-to-low-level output
Output enable time to low level 'PZL 39 58 nS
Output enabie time to high level oz 28 45 nS
Output disable time from low level torz 30 45 nS CL = 5pF.R_ = 667
Output disable time from high level oz 3 25 s
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OUTPUT

Propagation Delay Times

Vin =3V
Vi = 0V R
Lt vou g:"’:; g:i?l‘t
Equivalent Test Load

Vin = 3V
o _—¥
ENABLE 13V 7 Vi = OV
I'—‘PZL_" tprz Yo
——""—'—11; 0.5V 0.5V :’,ZZ =25v
L
OouTPUT }-—thH] i sy Vow
0.5V Enable, - tPHZ - Voz =2.5V
Disabie Times Vou
Fig.2 Voltage waveforms
PIN FUNCTIONS
PIN DESCRIPTION
EA! EB
wEs Data Output Enable
EAv EB
Toa - laa
log - lag Data Inputs
or
lo.7
Oga - O3a
Ogg - O3g | Data Outputs
or
Op -0,
Oon - Oaa
Opg - O3 | Inverted Data Outputs
or
G, -5,
Vee Positive Supply Voltage
Vgs/GND | System Ground
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Semiconductors

MV74SC245/545

apvance inFormation (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 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

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 ditfers from the MV74SC245 by use
of inverting buffers.

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

g
g
2
(7]

Pin Compatible with 74LS245 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

Pin Description
Ag - A; Bus A, Data Inputs/Qutputs
By - B, Bus B, Data Inputs/Outputs
DIR Direction Control Input
E Enable Input, Active LOW
Vee Positive Supply Voltage
Vss/GND | System Ground

MV74SC245

A

FUNCTION TABLE

En%ble Direction Control 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 (uniess otherwise stated):
Tamb = 0°C to+70°C

Parameter Symbol Min Typ Max Unit Test Condition
High Level Input
Voltage Vin 2.0 \ Ve = 5.25V
Low Level Input Voltage Vi 0.8 Vv Ve = 3.75V
Hysteresis (V1 + - V1-) 0.3 \
High Level Output Vou 2.4 Vv Ve = 3.75V Ton = - 14mMA
Voitage 4.0 \ lgy = —3mA
Low Level Output
Voltage VoL 0.4 \ Veg = 475V lg = TmMA
Offstate Output Current,
High Level Voitage
Applied lozn 20 LA Voo = 525V Vg = 2.7V
Offstate Output Current,
Low Level Voitage
Applied loz1 -20 LA Voo = 525V Vg = 0.4V
Input Current at
Maximum Input Voltage I 15 LA Ve = 5.25V V, = 5.88V
High Level input
Current (Note 1), M 10 LA Vo = §.25V Vv, = 2.7V
Low Level Input Current(1, Iy —10 | WA | Veg = 5.5V V, = 0.4V
Short Clrcuit Output
Current log - 40 mA Vee = MAX (Note 2)
Suppiy Current ice 0.1 mA Ve = 5.25V Outputs disapied
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, Vo¢ = 5V
SWITCHING CHARACTERISTICS
Test Conditions (uniess otherwise stated):
Voo =5V Tamp=25°C
Parameter Symbol Min Typ Max Unit Test Condition
Propagation Delay Time
Low to High Output teLH 22 nS
Propagation Delay Time
High to Low Input teuL 25 ns C_ = 45pF
Output Enable Time
to Low Level tez1 41 nS R, = 8670
Output Enable Time
to High Level. tpzH 40 nS
Output Disable Time
from Low Level torz 32 nS C_ = 5pF
Output Disable Time
from High Level torz 40 nS R, = 6672
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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.
Parameter Symbol Value
Supply Voltage Vee -0.5V to 7.0V
Input Voltage ) -0.3V to Vgc + 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 450mw
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 3 5 ‘7 v
High Level, Output Current lon -24 mA
Low Level, Output Current loL 24 mA
Operating Temperature Tamb 0 70 °C
Note: 4. Voltages are with respect to Vgg/GND
voms ™ Vin = 3V Vec or Voz

INPUT {13V 1.3v A
Vi = 0V L
; Test
Devi
teum teHL Outg:uet Point
Von e
1.3v 1.3v l Vss/GND

VoL
Propagation Delay Times Equivalent Test Load

Vih = 3V
OUTPUT & z
ENABLE E krav Y, ViL = OV
F‘PZL—‘I toLz VoH
~tp
0.5V 0.5v Voz = 2.5V
Vou
ouTPUT tpzH
' _}ojv 4 osv Vou
l—tphz — Voz=2.5V
Enable,Disable Times VoL

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

@ PLESSEY aovance iINFormation CIVIODS

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.

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 B Equivalent to 74LS Series

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

When LE is LOW, data meeting the set up times becomes .

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

meeting sevtv up times with t%e_ clock, CK, LOW-to-HIGH I Improved Noise Margins, with Input Hysteresis
transition. With both devices OE does not affect the state ;

of the latches, but when OE is HIGH the outputs become n Bf‘s Oriented :}§tate Outputs N

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

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

package.
DEVICE SELECTION
Product Format Output

MV74SC373 transparent latch non-inverted

MV74SC374 D type flip-flop non-inverted

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
i ~ oflve li[:'? ~ w0fve
0[]z wllo o[z w[]oe
osf]s w[]or oif]s w[]o

0i[J« vos  02]s o
I ! ! o]s e[]os na[%; sef]0s
0:(]e o oefe 15{]04
0:[]7 wf]os o[}y wuf]os

0]e wlloe  be[fe nf]os
of]s 2flos o f]e r2f]or
| |

3 (o e gslw npJTE

MV74SC373 MV74SCS73
LOGIC DIAGRAM 0620
PIN CONNECTIONS DP20

Fig.1 MV74SC373 and MV74SC573
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O€ (14 [ vee

g i3

0e[]s I

o]« 1

i [ 1

o(]e 1

Y Y Y YT :
(1 1

J_ l ) e Na
ande i

LOGIC DIAGRAM MV74SC533 MV74SC563

PIN CONNECTIONS ~ DG20
DP20

Fig.2 MV74SC533and MV74SC563

:] Veo b Vee
J o :‘o'
0o puv
] 0s [o:
[ os o
[ o o
[ os o
(] 0« [os
[ 0s Nor
[ ox Pex
LOGIC DIAGRAM MV74SC374 MV74SC574
PINCONNECTIONS D620

Fig.3 MV74SC374 and MV74SC574

o]’ wflve E({T 20[Jvee
%[ w]on o]z w[)d
De[]s 18[]o7 Dvﬁ.\ w]o
01« whos  02(]e wo:
ofls vl 0i]s 15
0]e w[]os  oaf]e ] de
oz(]r wlos O} wPas
03] wf]os  De[]s nhﬁ.
e 2f]oe 0o 2fa
G".‘;[:w nJex ,:";[:‘o nJex
LOGIC DIAGRAM MV74SC534 MV74SC564
PIN CONNECTIONS ggzzg

Fig.4 MV74SC534 and MV745C564
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RECOMMENDED OPERATING CONDITIONS

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

PARAMETER SYMBOL

Veo 3

'on

‘g

Tamb 0

Width of cloci/enabie puise, !, 20

-]
MV748CXX3 [ 154
20¢

Data hoid time MV74SCXX3 t 154

MV74SCXX4 15

aalaala|d 3|3 <

1. The arrow indicates clockienabie transition: $ LOW to HIGH, § HIGH to LOW
2 Voitage vaiues are with respect 10 Vqg/GND

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Tamb = 0°C to+70°C

g

High level input voitage Vi 20

Veg = 328V

[Cow Tevel Input voitage

1} Ve = v

Hysteresis (Vo + - Vy -) TECK.OE 0.3

i-on Tevel output aim VON 24

Vee = 478V, Iqy = 14mA
ce SN o ama

40
Low level output voitage

< <qd<|dq<

VCC = 475V, IOL = 10mA
All other outputs high

“ Input current at maximum I|
input voltage

Voo = 525V, V) = 588V

High level input current IIN
any input

Voo = S28V.V, = 27V

Low level input current W

Vec = 525V V) = 0.4V

Otf-state output current high-ievel voitage appiied] _lm

Veg = 328V, Vg = 27V

OT-atate output Current,iow-1evel voitage appiied | |

Veg = 323V, Vg = 0.4V

[~Short circuit current
(Note 3

Voo = 825V

Quiescent supply current

8
2 335 5| %

01 Vog = 525V, outputs disabled

3. Max. dissipation or 1mS duration should not be excesded.
4. Al TYP. vaiues at Tamb = 25°CV CC =5V

SWITCHING CHARACTERISTICS (Fig. 5)
Test conditions (uniess otherwise stated):
Vec =5V, Tamp =+25°C

3

PARAMETER

E

TEST CONDITIONS

Output

Propagstion delay time
high-to-tow level output

Propagation delay time,
| low-to-high level output

nS MV74SC373, MV74SC573 Cy = 48oF

L4

Output enabie time (0 low level

mm_‘!ﬂ"

C_ =50F

uIWI Gisabie time from ow level

!..
F
8NN B8EE

B|8|8|8| 8882

PEEE

[ Outout Gisable time from high level

RL-“'I

Operating frequency TMAX

3

MHZ

S. Maximum clock frequency is tested with ail outputs ioaded.

ABSOLUTE MAXIMUM RATINGS

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

PARAMETER

VALUE

Supply voltage

-0.5V to 7.0V

input voitage vI

-03vto VCC + 03v

Output current, per output | o

* 75mA

Operating temperature

-40°Cto +85°C

Storage temperature Ys

—85°C to 150°C

[_Package power dissipation P

450mW
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%, = 20nS ty = 20nS

128

VegorV
ViH = 3V cc 0z
INPUT /13y v A
—] \—_. ViL = 0V t
. Test
l— teLH tomL gz‘::)cuet Point
Vou o
1.3V 1.3v
_ Vo i— Vss/GND
OUTPUT —tPHL ——y Equivalent Test Load
— teLn Vowr
* 1.3v 1.3v
VoL
v Propagation Delay Times Vi =3V
1.3
13v
OUTPUT —_— Vi, = 0V
ENABLE tpzL | von
l=tPLZ
‘ 0.5V 05V Voz = 2.5V
’ Vo
OUTPUT ‘ tpzm | y
05 0.5V OH
EnablelDisable Times l—tPH; Voz = 2.5V
voL
Fig.5 Voltage waveforms ( ble, disable and propagation delay times)
PIN FUNCTIONS
Pin Description
Do.7 Data Inputs
Og.7 Non Inverted Data Outputs
0oz Inverted Data Outputs
OF Output Enable
CK Clock Input
LE Latch Enable
Vee Positive Supply Voltage
Vgs/GND System Ground
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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.

DTMF DECODER
The MV8860 detects and decodes all 16 DTMF tone
pairs. The device accepts the high group and low group osce T TV
square wave signals from a DTMF filter (MV8865) and pro- osc1e2 1736?
vides a 3-state buffered 4-bit binary output. The clock sig- 6.3 18 Est
nals are derived from an on-chip oscillator requiring only a e 15 St
single resistor and low cost crystal as extemal Les 14> st
components. The MV8860 is implemented in CMOS L6 13 FL
technology and incorporates an on-chip regulator, L7 123 INH
providing low power operation and pcwer supply flexibility. L8 1Mo Vg 8
The MVB86O0 is available in Plastic DIL (DP) and Ceramic e o 1[5 Ve "‘5:'
DIL (DG), both with an operating temperature range of oP
-40°Cto +85°C.
Fig.1 Pin connections (top view)
FEATURES
B 18PinDIL Package
B Central Office Quality Detection APPLICATIONS
B Excellent Voice Talk-Off
B Detect Times down to 20ms In DTMF Recelvers For:
B Single Supply 5V, or 8to 13V Operation B Endtoend Signalling
I Latched 3-State Buffered Outputs B Control Systems
[ Detects All 16 DTMF Combinations B PABX
B Uses Inexpensive 3.58 MHz Crystal [l Central Office
I Low Power CMOS Circuitry B Mobile Radio
B Adjustable Acquisition and Release Times B KeySystems
B Equivalent to MT8860X B Tone to Pulse Converters
0sC1 0scC2 FH(INPUT) INH

RESET

(8]

CONTROL
DISCR

ONVERTER

BUFFERS

Vmo—J Voo +

CODE 1.

CONTROL
DISCR

STEERING
LoGIC

Vss 0— Ves—

Veg 0—~——

St StD 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; f, = 3.579545MHz
5V operation: Vpp - Ve =5V, Vgs = Vg, connections as Fig.5a
12V operation: Vpp - Vee = 12V, Rgsee = 9000 4 connections as Fig.5b
Outputs not loaded
For input current parameters only, Vi = Vino = Vpp, ViL = VeE, 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 [525 v Connections Fig. 5a
| 2 | (Vop - Vee) oo 8 13 \ Connections Fig. 5b

3 | S [internal Logic Ground Voltage v 4,75 5.25 V] Connections Fig. 5a
I lFJ, (Vpp - Vss) 00ss 55 | 65 75 Vv Connections Fig. 5b
—2—- p | Operating Supply Current Iop ;g ‘; 22 ?ZV TV —
[ 7 t internal Logic Ground Pin Current I 55 | 67 | mA | 12V Rsser = 9000
| 8 | . : Po 6.5 mwW__| 5V

9 Operating Power Consumption 6 W 12V

10 High Level input Voltage Viu 35 4 ) 5V
(11 |  |(All Inputs Except OSC1) 85| 9 v 12V
12| Low Level Input Voltage Vi 1 1.5 \" 5V
113 | (Al Inputs Except OSC1) 3 35 \' 12V
114 | High Level Input Voitage Vino 35| 45 v 5V
115 | | 0SC1 105 | 11 Vv 12V
|16 | N Low Level Input Voltage Vio 05 15 \2 5V Ref V
[17 | p |OSC1 05 | 15 v 12V Ref Vgg
& u Steering Input Threshold v 204 | 227 25 \ 5V
19 | 1 |Voltage St 54 ] 60 | 66 v 12V
120 | s Pull Down Sink Current | 10 25 75 MA 5V
121 | |ONF M [0 (190 | 400 | wA 12V
122 | Pull Up Source Current | 2 7 45 MA 5V
23 | |(TOE) T {10 [ 55 | 250 | wA |12V
24 | Input High Leakage Current ™ 0.1 15 JA 5V or 12V

25 Input Low Leakage Current [N 0.1 15 AA
126 |0 High Level Output Voltage v 49 \ 5V

27 | U |(All Outputs Except OSC2) OH 119 v 12V
E ; Low Level Output Voltage v 0.1 ; 5V
[29 | | |(All Outputs Except 0SC2) o 0.1 v 12v
i T [High Level Output Voltage v 4.9 \ 5V

31 ] S |osc2 OHO  [T19 v 12V
32 | Low Level Output Voltage v 0.1 v 5V Ref V,
33 | 0sc2 oo 01 | V 12V Ref Vg
34 ] Output Drive P Channel | 04 | 06 mA 5V Voy = 45V
35 | | Current Source °4 o5 |08 mA_ [12V Vg, = 115V
___3_6__ U (All Outputs N Channel | 08 | 1.2 mA 5V Vg, = 0.5V
37 | 1 LExcept 0SC2) Sink oL 10 | 16 mA 12V Vg, = 0.5V
38 | | Output Drive P Channel | % [ 120 MA SV Vo, = 45V
[39 | |, | Current Source oMo 90 | 120 MA 12V Voy = 115V
40 | | 0SC2 N Channel | 100 | 160 MA_ |5V Vg, = 05V
L Sink oLo 100 | 160 MA 12V Vgg = 0.5V
42 S [Tristate output L, =H 0035 | 15 | WA [SVAppl Vo, = OV
43 | | Current Li-Ly=1L 01 [ 15 | pA Appl Vou = 5V
44 | (High Impedance Li-L,=H | 0.1 1.5 HA 12V Appl Vo = OV
45 State) L=t oz 03 | 15 | VA 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):
Tamb = +25°C; Vpp = +5V; f. = 3.579545 MHz

MV8860

Characteristic Symbol |Min | Typ | Max | Unit Test Conditions
| 1] Tone Frequency Deviation Accept Ay +25 | % Nom.
2 D Tone Frequency Deviation Reject Afg +35 % Nom.
[ 3| E Tone Present Detection Time top 6 10 ms
[ 4] T [Tone Absent Detection Time toa 06 | 4 10 ms
5| E [Guard Time (Adjustable) torp org) 20 ms__| See Fig. 3
6] C [Time to Receive = (top + tgrp) teec 28 | 30 35 ms Fig. 7a R = 300k
[7] T [Trvalid Tone Duration (T, of tgeQ) TRee 20 ms C = 0.1uF
Z O Mnterdigit Pause = (tpa + tga) tp 30 ms
9 R Acceptable Drop Out (f, of t,5) too 20 ms
10 [yp FL FH Input Transition Time tr 1.0 us 10% - 90% Vpp
——
11 Capacitance Any lnput C 5 75 pF
12 Propogation Delay St to L, - L, tpL 8 1 us Vpp 5V
=10
13 | 8 11 S Voo 12V
14 | :,J Propogation Delay St to StD tesio 12 14 us Vpp 5V
15 | 12 14 us Vpp 12V
16 | S Propogation Enable tpre 300 ns Vpp 5V
[17] 1 | Delay TOE to 200 ns | Vpp 12V
[18] & |Li-L Disable tprp 300 ns | Vpp SV
19 200 ns VDD 12V
120 | Crystal/Clock Frequency f.  [35759[3.5795[3.5831] MHz OSC 1 0OSC 2
21 | ¢ | Clock Rise Time e 110 ns 10% - 90% | Externally
22 | L | Input Fall Time tuic 110 ns Vpp = Vgg | Applied
123 | 0 |(OSC 1) Duty Cycle DC¢, 40 | 50 60 % Clock
24 | ¢ |Clock Output Capacitive Cioc 30 pF With Clock Drive to OSC 1
25| K |(0SC 2) Load Clox 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| Power Dissipation DG Package 1000mwW
-
Voo - Vs (Low - DP Package 450mW
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 Vge —-0.3|Vpp +0.3 | V All leads soldered to PC board.
|
Voltage 0SC1 OSC2 Vgg =03 |Vpp +03 | V
Max current at any pin
(except V) & Veg) 10 mA
Operating DP/IDG —40 +85 c
Temperature | Package
Storage DG Package -55 +175 °C
Temperature |DP Package -55 +125 °C
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Original Detected
Tone TOE| L4 L3 L2 L1 Character INH | ESt ESt St GT StD*
Character
None 2 L L L L L
X L z Z z Zz X L H H L b4 L
1 H L L L H DR H H L H Z 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|I H L L L Vsi<Vrs, LOGIC LOW (L)
9 H H L L H Vsy> Vs LOGIC HIGH (H)
o B B R B
* H = 0N’ ! LOGIC HIGH OR LOW
M H H H L L Z=HIGH IMPEDANCE  X=ANY CHARACTER
D J|A H H H L H
B H H H H L
(o} H H H H H
D H L L L L
(a) Output coding
Table 1 Coding data
EVENTS | A B | c I'p E \ 3 | G ‘
1REC = - +——REC—| |+ INTERDIGIT PAUSE-=| — l=— TONE DROP OUT
TONE #n TONE#n + 1 g ”r"oris1
lnoH{ oot 1pa

.

Lot
| 912

I

i N . N

Visi

St 6T " e [~
S
DATA
OUTPUTS DECODED TONEn - 1 DECODED TONE #n DECODED TONE #n + 1
L1 HIGH IMPEDANCE. ~ N~ =
|
4.‘ [ou— )
I
S0 L I |
ouTPUT i
B "——!m —-[ fe—torp
TOE r

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 #0n + 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 + 11S DETECTED AND VALIDATED

Fig.3 Timing diagram
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PIN FUNCTIONS
Pin Name Description
1 0SC2 | CLOCK OUTPUT 3.58MHz crystal with parallel 5M() resistor connect-
ed between these pins completes internal oscillator,
2 OSC1 | CLOCK INPUT running between Vpg and Vgg.
3 IC Internal connection for testing only (reset) Note 1
4 FH High frequen.cy group input. Accepts single rectangular wave High group tone
from DTMF filter
5 L1
Data Outputs. 3 state buffered
6 L2 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 enable input. Logic high on this input enables outputs L1-L4.
Internal pull up
Internal logic ground. For Vpp - Vgg = 5V Vgg connected to Vge.
10 Vss | For Vpp - Vge > 8V, Vgg connected via resistor to Vgg see Fig. 5
11 Vee Negative power supply. External logic ground
Inhibit input. Logic high inhibits detection of tones
12 INH representing characters # * A B C D Internal pull down
13 Fi Low frequency group input. Accepts single rectangular wave low group tone
L |from DTMF filter
Steering input. A voitage 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< Vg, on this pin frees the device to accept a new tone pair. See Table
1c and Functional Description
K 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
Vst 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 (tggc) 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 (tpg) 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, Vi 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

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 1¢) and timing diagram (Fig.3).

Intemally 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 internal flag is delayed (by tpgip)
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’ (trec) 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 tgec or tip has the opposite effect
respectively. The values of tggc and tip can be tailored by
adjusting tgTp and tgra 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
13V 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

=
3
3

+Vop

697

Vo
215

LOW GROUP
FREQUENCIES
Hz

Cssee = 10uF
Pt ] OSTZ |
Voo Voo
josc 1 = 0SC 1

Vee)—CSSEE_ § w

H (] [¢] [¢]
ofo)=-]-E

E@E@
(o] [=] [«] [»]2

(BLACKED IN CHARACTE
ARE AFFECTED BY INH

=

S

Vpp = 5V

Vee H
Vss, Vss -
ov RsstE & | Yo

Vpp =8 - 13V

(A) 8) TYP. VALUE Rgsge

Fig.4 DTMF matrix, indicating character-tone
pair correspondence
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Voo +5V Ri = 20M
Rz =2M
Rs = 300K
R« = 5K
Vv Ci = 10nF
o0 R 08C2 Voo [ 14 & Zons
0scCt 0osc1 Cs = 680pF
X, R, . QT &z
0sc2 ESt [ Xi = 35TOMHz
RES|— FH St éowngcgg\[/)cﬁss POWER SUPPLY
MV8860 NN FIG. 58,
u] —q sty 33pF CAPACITOR AND
HTE d L 2M  RESISTOR REQUIRED
TYPICAL PERFORMANCE
FH :)—-e l —O =] —
=) N O Ve B DYNAMIC RANGE 30d8
] Ve [ TWIST +10dB
ACC. SIN RATIO 14d8
<—4 ¢ Trec 30ms
L1 L3 TOE S0
L2 Le
Fig.6 Single-ended input receiver using the MV8865 (5V operation)
R, / -
£ s Es Tore = C (R + Ro) Logn (w.—hrn) \H)
.
Gr < 111 4 s GT ;! d -
i s "3 s B SR Tore = € R+ oo (-t ) (Y05
st t
§ FOR Vonest . VoLest Symetric About Visy = Y% Vpp
:.Ln,, éﬂc ::Rn WITH Ry < 0.1 Ry RvZ Vpp — Vee K§2
o 2 Ry’ Ry*
c c - C
I T° Ro< 0.1 (Fi_t". ! )
) R
A) Tgrp = Terex0.69R, C (1— )
Tore =Tore Tere < Tore Tore > Tere 8) Tore L & g 6o ¢ (Pal Ry h
o (8) © C) Tere V™ ( AN
8) Tere } ,
€) Torp {22069 Ra' C

Fig.7 Guard time adjustment
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MV8862/63

w SI:}“E‘,?',?‘:E! apvance inFormation (CCINIO)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.

DTMF DECODER

The MV8862 and MV8863 each detect and decode all 16
DTMF tone pairs. The devices accept the high group and ~
low group square wave signals from a DTMF FILTER oscz g ! o gj;;
(MV8865) and provide a 3 state buffered 8 Bit binary output o= b jd =
with a choice of 3 coding formats. The two devices differ s« 2F=Est
only in the specific output code formats they provide. The Srl= L] 20mFL
clock signals are derived from an on-chip oscillator requir- =} 19 [ 1nn
ing only a single resistor and low cost crystal as external Qg7 18f>=0q,
components. The MV8862/3 is implemented in CMOS tech- Q. <J8 7E=a
nology and incorporates an on chip regulator, providing low o, e 161=>0Q,
power operation and power supply flexibility. a é o sp=a,

The MVB862/3 are available in Plastic DIL (DP) and e e DG24
Ceramic DIL (DG), both with operating temperature range b b DP24
of -40°C to +85°C.

Fig.1 Pin connections (top view)
FEATURES
B Hexor 2 of 8 Output Codes
Bl Central Office Quality Detection
A APPLICATIONS
B Excellent Voice Talk-Off
B Detect Times down to 20ms In DTMF Receivers For:
B Single Supply 5V, or 8to 13V Operation B Endtoend Signalling
B Latched 3-State Buffered Outputs B Control Systems
B Detects All 16 DTMF Combinations B PABX
B Uses Inexpensive 3.58 MHz Crystal B Central Office
B Low Power CMOS Circuitry B Mobile Radio
B Adjustable Acquisition and Release Times l Key Systems
B CEquivalent to MT8862/3X B Tone to Pulse Converters
0SCt1 0SC2 FH(INPUT) INH SEL
- . g -
RESET Q.
CLOCK CONTROL o
' GEN DISCR = 2
I % Q,
Vb 0— Va+ w = 2 a,
8 Q
CONTROL n .
1 COMP STEERING DISCR p——+—0 Q,
vss o] Ve L0GIC o,
VEE 0—4——
- 1
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. = 3.579545MHz
5V operation: Vpp - Vg = 5V, Vgg = Vgg, connections as Fig.5a
12V operation: Vpp - Ve = 12V, Rggge = 900%2, connections as Fig.5b
Outputs not loaded
For input current parameters only, Viy = Vino = Vpp, ViL = Vee, ViLo = Vss

All voltages referenced to Ve

Characteristics Symbol | Min Typ | Max | Unit Test Conditions
1 Operating Supply Voltage v 4.75 5 5.25 V | Connections Fig. 5a
2] Voo - Vee) 0o 8 13 V| Connections Fig. 5b
3] s [ Internal Logic Ground Voltage 4.75 5.25 Vv Connections Fig. 5a
— Vooss
_4 u | Vpp- VSS) 6.0 6.5 75 \'] Idd = 7mA
—: P | Operating Supply Current Ioo ;2 ; :: ?\zlv vV V— =55V
| 51 p . oo Vsg = 5
| 7] | [ Internal Logic Ground Pin Current lss 552 | 6.7 [ mA |12v Rggee = 9000
——8—« Y | Operating Power Consumption Po gé’ ma ?;V
m
10| High Level Input Voltage Vin 3.5 \ 1Y%
l (All Inputs Except OSC1) 8.5 ) 12V
12 ] Low Level Input Voltage Vi 1.5 v_|[sv
L1_3_ (All Inputs Except OSC1) 35 1 12v
| 14 | High Level Input Voltage Vivo 3.5 \ 5V
[15] | osc1 105 v_|1av
[ 16 | N Low Level Input Voltage Vio 1.5 V__| 5V RefVgg
L P OSC1l 1.5 Vv 12V Ref Vgs
18 Steering Input Threshold 204 | 227 | 25 ) 5V
[19] Y | voitage Vrst 54 | 6.00 | 66 v_[12v
— T - - -
20 Pull Down Sink Current | 10 25 75 | upA |5V
[21] S | (NH, Sel) s 101190 | 400 | wA |12V
22 Pull Up Source Current 2 7 45 uA | 5V
23] '
23 | (TOE) _ 10 55 250 pA | 12V
24 | Input High Leakage Current liH 0.1 1.5 pA_| 5V or12v
25 Input Low Leakage Current liL 0.1 1.5 uA
126 | o | High Level Output Voltage v 49 \' 5V
[27] U | (Al Outputs Except 0SC2) oH 11.9 v_ 12V
28] [ ["Low Level Output Voltage v 01 | v [sv
29 | |; | (Al Outputs Except 0SC2) oL 0.1 v_[12v
(30 | T | High Level Output Voltage v 4.9 \ 5V
31| S | osc2 OoH 119 v_l12v
| 32] Low Level Output Voltage v 0.1 \ 5V Ref Vss
L3_3 0SC2 oL 0.1 \ 12V Ref Vss
34 Output Drive P Channel | 0.4 0.6 mA | 5V VoH = 4.6V
[35] | Current Source " [Tos ] o8 mA | 12V Vou = 11.6V
| 36/ U (All Outputs N Channel | 0.8 1.2 mA | 5V Vo = 04V
[37] | Except 05C2) Sink o 10 [ 16 mA_ [ 12V Vo = 05V
| 38 p Output Drive P Channel | 90 120 MA | 5V Voy = 4.6V
| 39] U Current Source OH 90 | 120 LA [ 12V Vo, = 115V
[ 40] | osc2 N Channel o 100 | 160 UA_| 5V Vg, = 0.4V
| 41] Sink 100 160 UA 12V Vgs = 0.5V
[ 42] S [Tristaie Output Q;-Qs = H 0.035| 15 | wA | 5V Appl Vo = OV
43 Current Q,-Q =L | 0.10 1.5 | wA | 5V Appl Vg, = 5V
[44] (High Impedance Q;-Qs = H 0z 010 | 15 | WA | 12V Appl VoL = OV
45 State) Q,-Qz =1L 0.30 15 | uA 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 (uniess otherwise stated):
Tamb = +25°C; Vpp = +5V, f. = 3.579545 MHz

MV8862/63

Characteristic Symbol | Min Typ' | Max | Unit Test Conditions
1 D Tone Frequency Deviation Accept Afa +2.5[% Nom,|
2 € Tone Frequency Deviation Reject AfR +35 % Nom.
3 T Tone Present Detection Time tpp 6 10 ms
4 £ Tone Absent Detection Time toa 0.6 4 10 ms
5 c Guard Time (Adjustable) tGT(P or E) '20 ms See Fig.3
6 Time to Receive = (tpp + tg1p) tREC 28 30 35 ms
—— . =
7 IJ Invalid Tone Duration (f, of tagc) \RET 20 | ms Fig7a R = 300kQ
8| 5 [ Interdigit Pause = (tpa + tgTa) tip 30 ms C =0.1uF
9 Acceptable Drop Out (f, of t,p) tpo 20 ms
10 P FL FH Input Transition Time tr 1.0 S 10% - 90% Vpp
11 Capacitance Any Input Cc 5 7.5 pF
12 o Delay St to Q, - Qg toL 8 1 us Vpp 5V or 12V
13
14 ;.J Delay St to StD tpsip 12 14 S Voo 5V or 12V
15 P Synch. Delay Q, - Qg to StD tosip 3.43 uS
16 U Propogation Enable tore 300 ns__|Voo SV
17 T Delay TOE to 200 ns |Vop 12V
18| g Q,-Qq Disable tero 300 ns__|Voo 5V
19 200 ns Vop 12V
20 c Crystal/Clock Frequency fe 3.57593.5795]3.5831] MHz |OSC 1 OSC 2
21 L Clock Rise Time tLHCl 110 ns 10% - 90% | Externally
22 o Input Fall Time tHLC) 110 ns Vpp — Vss | Applied
23 P (OSC 1) Duty Cycle DC¢, 40 50 60 % Clock
24 K Clock Output Capacitive Cio 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
- DG Package*® 1200mW
Voo - Vee 16 v Power Dissipation 29 r
DP Package 600mwW
Vpp - Vs (Low .
Impedance Supply) 5.5 \ * Derate 16mW/ °C above 75°C
Voltage on any pin *» Derate 6.3mW/°C above 25°C
except OSC1 0SC2 Vgg —-0.3|Vpp +03 | V All leads soldered to PC board.
Voltage OSC1 OSC2 Vgs —0.3|Vpp +03 | V
Max current at any pin
(except Vpp & Veg) 10 mA
Operating DPIDG _40 +85 c
Temperature | Package
Storage DG Package|  -55 +175 | °C
Temperature |DP Package -55 +1256 | °C
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Original 8862 2863
Tone TOE| Sel D d
Character Q Q, @ Q; 0, @, Q, Q,|Q, Q, Q; Q; Q, Q, Q, Q, Character INH ESt
x| Lvi8lz z z zz 2z 2z 2|z z z 2z 2z 2 27 2 None ” L
1 HlLt|lL t L H L L L HfL L L L L L L H X L H
2l HlLjL L H L L L HLJL L HLL L HL DR H H
3 fHlLlL L HHLLHHILH L L L L HH D H L
4 | HlL|J]L H L L L H L LJH L L L L H L L — -
bRy 5 |H{L]L H L HLHLH|/H L H L L HTLH (b) Inhibit function
6 | HlLJ|L H H L L HHLJH H L L L HH L
7 | HlL|L H H H L HHH|L L L HL HHH
8 | HfL|H L L L H L L LJL L HHH L L L
9 [ HlL]H L L H H L L HJL H L HH L L H
0 HltlL L L L HLHLILHHLHTILHL ESt St|GT sStb* 3tD*
. H]LIH L H L HLHHIH H L HHILHH
# | H]L|H L H H HHL L|H L L HHHL L L L|L L H
Dl A|H]L|H H L L HHLH|L HHHHHTL H H L]z L H
BlH|JLIH H L HHHHLIH L HHHHHL L H]z H L
C{H|L|H H H L HHHHIH HH L HHH H H H|H H L
D|H|JL[H H H H L L L LJH H H H L L L L -
(c) Steering
1 HIH|H H H L H HH LfL L L H L L L H
2/ H|H]H H L HHHHL|JL L HL L L L H
3 H]H]H L H H HHHL|JL H L L L L L H * DELAYED FROM St
4 HIH|H H H L H H L HJL L L H L L H L
DRl 5 | H|H|H H L H H H L HfL L H L L L H L FOR THE PURPOSE OF THESE
6 H]IH|H L H H H H L HJL H Lt L L L H L TABLES CONSIDER
7 H]IH|H H H L H L H HJL L L H L H L L < . :
O T L I v N N T i
9 | HfH|H L H H H L H H|JL H L L L H L L s17 st '
0 J]H|H|H H L H L HHHJL L H L H L L L .
T HfH[HH R LU H R HIL L LR H L L L] e
# |l H|H]H L H H L HHH|L H L L H L L L L=L0GIC LOW
Df{A|HIH|LH HHHHHL[H L L L L L L H I HIGH IMPEDANCE
BJHfIH]LH H H H H L HIH L L L L L H L R=" 00N T CARE
ClHIH]JL H H H H LHH|H L L L L H L L LOGIC HIGH OR LOW
D|HfIH|L H H H L HHH|H L L L H L L L
(a) Output coding
Table 1 Coding data
EVENTS | A | B c | o] E | F | 6 i
REC > - a——IREC—| - INTERDIGIT PAUSE-»{ ! =~ TONE DROP QUT

TONE
—D—D—— TONE #n TONE#n + 1 o+ 1

t.,pjl-—‘{ )
w1 T1 [T

tere tore
St GT __A___A__/_\

g,

DATA
OUTPUTS DECODED TONEn - 1 DECODED TONE #n ) DECODEZ TONE #n + 1
0, Qg HIGH IMPEDANCE

) pe—tPSID ]

L L

= -lprg ——’H"-‘Ipm
|
|

St0
ouTPUT

TOE

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

B) TONE # n IS DETECTED, TONE DURATION 1S 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 QUTPUTS ARE ENABLED. ACCEPTABLE DROP OUT OF TONE #n + 1 DOES NOT REGISTER AT OUTPUTS
G) END OF TONE # n + 11S DETECTED AND VALIDATED

1 40 Fig.3 Timing diagram




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 Vyg;, the output latch is updated, then StD presents a
logic high. Returns to logic low 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 - VEe > 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 1 for 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 Vg, 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 Voo Positive power supply

Note 1: Must be left open circuit. -
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MvV8862/63

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 (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 (tpo) 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, Vc 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 internal St flag
clocks the latch, presenting the output code at the tristate
outputs Q,to Q, The St internal flag is delayed (by tpgp)
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 Vyg;.

Increasing the ‘time to receive’ (tggc) 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 tgec or tip has the opposite effect
respectively. The values of tgec and t;p can be tailored by
adjusting tgrp and tgra 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 a 5V or 8 to
13V supply by use of the intemal 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 MVB865 OSC2 output should be capacitively
coupied to the MV8862(3) OSCT1 input as shown in Fig.o.

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

1336

s
3
N1

o
73}

\4
S
=

LOW GROUP
FREQUENCIES
Hz

J Cssee = 10uF

Cssee

Rasee (OHMS)

8 8 8

©
b3

< IEIINRE
(o] (=] [@] [*]
B (<] [o] [¢]
BRaR:

v

)

Ve
Vss
Rssee

(BLACKED IN CHARACTERS
ARE AFFECTED BY INH)

Vop = SV
(A) (8)

Voo (V)

Vpp = 8- 13V
TYP VALUE Rgsee

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

Voo +5v Ry = 20M C, = 10nF
Ry = 2 C; = 0 1uF
L. A= 300k Cy = 6800F
[Josc2 Voo 2 Ry = 5K Cq = B80DF
e s R X = 35T9MH2
= NOTE FOR OPERATION WITH Vg - Vgg > 5 25V
d St CONNECT AS BELOW WITH POWER SUPPLY CONNECTIONS
AS FIG_5B
——{sw0 est [}
————Js0 £ 2 M
" ga osct osc2
— FH
L MV8862/3 B 8865 D} 8862/3
ge O 05C2 fdb- i} SC1
—o; o 33pF
"""C 0y Qs
—do. 0
—{Jroe =] TYPICAL PERFORMANCE
Vs Ve DYNAMIC RANGE 3048
D-[ wisT + 1008
4 J ACC_S/N RATIO 1408
[ Thec 2870 35ms
Ve —‘j 1 GUARD TIME 20ms
s MAX_(NVALID TONE DURATION __20ms
sio S 0, o, q, T0E Q. o,
0 0 G s % O O T iNTERDIGH PAUSE 3oms
MAX_ACCEPTABLE DROPOUT 20ms

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

Tor = C (Ra + Ro) L0G, (ﬁ‘ﬁ) (H)

Est Est Est
N o Tere = R Vpp -V
o1 %Ra o1 W S o WS TE=CRs ﬂmoen( m) (—Dﬂvﬁﬁ
St | St St FOR Vpp. Ve Symetric About Visy = % Vpp
1_4 WITH Ry < 0.1 R Ro Vop — Vee K
3 N 3w o a . o> Voo — Vee
L. c 2 Fo<01 (M)
Voo
T A) Torp = Toresx0.69 Ry C (1-}‘&;)
BT CRL”
Tore =TeTe Tere < Tgre Tere > Tore C)) 12;: (ao 69 C( : +R
(A) (8) (C) B)T
ot ,
C) Terp }AO 69 R,' C

Fig.7 Guard time adjustment
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MV8865
@ s%&?wscﬁx aovance inFormatiohn CIMIOS

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 repr
for d;(ails of current status.

DTMF FILTER
The MV8865 contains both the high group and low group
filtering and comparator functions required to implement a N
Dual Tone Multi Frequency tone receiver using a DTMF L 16 [ Vo
Digital Detector (i.e. MV8860/62/63). Switched capacitor e 15 | 0501
techniques are used to implement the filters and the device is
fabricated using Plessey Semiconductors' high density L= K 14 [ 05C2
1ISO/CMOS technology. The filter clocks are derived from an INPUT 4 13 NC
on-chip oscillator requiring only a low cost TV crystal as an Vogr <15 12 NC
external component. The MV8865 offers single supply ReF
operation over a wide supply voltage range and incorporates POWNC] 6 NPT
a logical power down facility. =k 10
vss ] 8 s Ne
DG16
FEATURES Fig.1 Pin connections (top view)
Provides DTMF High and Low Group Filterin
n o8 DINMPHIg upHitering APPLICATIONS
I Hard Limiting on Filter Outputs
6 Pole Band Pass High and Low Group Filters In DTMF Receivers for:
B 38dBIntergroup Attenuation B EndtoEnd Signalling
[l Dial Tone Suppression B Control Systems
B +5to+12V Single Supply Operation B PABX
B Logical Power Down I Central Office
B Uses Inexpensive 3.58 MHz Crystal I Mobile Radio
B Wide Dynamic Range 30dB B KeySystems
B Equivalent to MT8865X B Toneto Pulse Converters
FHT
?
COMP BUFFER
P— B
“‘GF’I‘L‘T‘EQU" INTERPOLATOR i | Ofk
INPUT %
COMP BUFFER
Low caour INTERPOLATOR M—on
Voo O
Vss 0 CLOCK GEN REF
S 5 $ o
0sC1 0sc2 FLT Vagr P DWN

Fig.2 MV8865X functional block diagram
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MV8865

DC ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
T amp = +25°C; fo = 3.579545 MH2
All voltages wrt Vgg

Characteristic Symbol| Vpp= 5V Vpp = 12V (Unit| Test Conditions
Wgﬁ’yp‘ Max |Min| Typ|Max|

1| |Operating Supply Voltage Vpop |4.7 13|V

2 3 Operating Supply Current ) 12125 5 | 7.5|mA |PDWN=Vgg
_3-:: Standby Supply Current lops 100| 150 300400 pA [PDWN=Vpp

4 \I; Operating Power Consumption Po 6 60 mW | PDWN = VggFig. 6(c)
; Standby Power Consumption Ps 0.5 1.5 mW |PDWN =VppC= 15pF
_B_I Low Level Input Volitage :DWN ViL 15 35|V

7 '; High Level Input Voltage (OSC1| V, |35 8.5 v
_;$ Pull Down Sink Current PDWN ™ 3|6 12 | 24 |uA

9 S Input Current 0OsC 1 I +2.5 +6 MA

10| |Low Level Output Voltage | FL, FH| Vg 0.1 0.1! V [No load

1 8 High Level Output Voltage|OSC 2 | Vo | 4.9 1.9 v

12; Output Drive | N Channel | FL, FH| 1o, | 0.2 0.5 mA [Vo, = 0.4V (5V)
13? Current Sink 0sC 2 0.1 0.25 mA |Vg, = 1.2V (12V)
us P Channel | FL, FH| loy |[0.2 0.5 MA [Voy = 4.6V (5V)

15 Source | OSC 2 0.1 0.25 mA |Vgy = 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

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

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

Temperature

Storage DG package -85°C +150 °C

Temperature
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AC ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
tamp = +25°C; f. = 3.579545 MHZ, Vpp = 4.75V to 13V

MV8865

Characteristic Symbol| Min | Typ Max | Unit | Test Conditions
1 Dynamic Range 30 36 dB
2| [vaid Input Signal Levels Vook | v,
~_3— (Each tone of composite signal) 279 883 |mVrmsiVpyp = 5V
4] 0.134 4.242 | Vrms [Vpp = 12V
—? Input Impedance Z 10 M()
—(j Low Group Sensitivity (1) -28.85 dBm | Voo = 5V
7 Low Group Sensitivity (1) -21.25 dBm | Voo = 12V
E F' |High Group Sensitivity (1) -28.85 dBm | Voo = 5V
9| L |High Group Sensitivity (1) -21.25 dBm | Voo = 12V
Eé Intergroup l Low Group with |IR 1509 | 40 45 dB [1209Hz | w.r.t.
11| R High Tone IRar| 36 | 40 dB [1477Hz | 770Hz
[12]  |Rejection High Group with | IRyuee | 40 | 45 dB j4t1Hz | w.rt.
? Low Tone IRy770 | 36 40 dB [770Hz 1336Hz
V Dial Tone Low Group DR 60 dB [440Hz w.r.t
15] DResso 30 dB PBSOHz | 770Hz
16| [Rejection High Group DRyaso 60 dB K40Hz w.rt.
17| DR 50 dB [B5OHz | 1336Hz
E FHT FLT Maximum Permissible Load| R e | 250 KQ
19 Cirr 2000 | pF
20 :— Output Rise Time L trino 90 | 150 | ns [10% to
21| M [Output Fall Time ' truio 60 | 100 | ns [80% Vo
2 ICrystal/Clock Freqi OSC 1, OSC 2 f. |3.5759(3.5795(3.5831| MHz
1_2.9- c plock Rise Time timel 110 ns [10% to | Externally
24| | fnput Fall Time tucr 110 % Vpp| Applied
25| g 0SC 1) Duty Cycle DC,, | 40 | 50 | 60 | % Clock
26| K [Clock Output Capacitive Load | C o 30 pF [Unbalanced load,
m OSC 2 see Operating Notes
27 ICapacitance Any Input C 5 7.5 pF
NOTES

four DTMF tones in each passband

. The sensitivity characteristic specifies correct operation of the post-comparator outputs at minimum input signal levels. It is valid for each of the
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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 Vgq with 680pF
capacitor.
3 NC Not connected.
4 INPUT | Tone signal input (single ended).
5 Vaer | 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.
Vss Negative (OV) power supply.
9 NC Not connected.
10 FH High group limiter output.
1 FHT Test output. Monitors high group filter output. Decouple to Vgg with 680pF
capacitor.
12 NC Not connected.
13 NC Not connected.
4 OSC 2 | Clock Output. | 358MHz crystal connected between these
15 0SC 1 | Clock Input. pins completes internal oscillator.
16 Voo Positive power supply.

ATTENUIATION dB

PRECISE
DIAL TONES

AT N
ror \

30 N
| F= 1336z
. , R
[ 280 TTHN VRN
o / ¥ 1IN
I LI R R
X ¥ 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 (MV8860/62/63), see Fig.4.

Separation of the low group and high group tones is
achieved by applying the dual tone signal simultaneously
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 buffer to a
telephone line (Fig.5). The signal input (Pin 4) should be
biased at Vppp/2. With the input capacitively coupled, this is
achieved by connecting the signal input to Vger (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 Vg,
the value of this capacitor being equal to the capacitive
loading at OSC2.

Rt 20M
Rz - 300K
R3 5K
Voo 5V Re = 20M
T C 10nF
:_I Co ~ O1uF
; L Voo .osc2 Voo [ 14 gi sprF
FLT osc1 R, osc1 GT X1 - 3579MHz
c osc2r- 44— g ESt NOTE
1nput o RES I JFH sto R,
MVB86S MVB860 FOR DEVICE POWER SUPPLY
Vaer ] —du st A >5 25V SEE MVBB60  DATA SHEET
s
FHT [ _I_ v Fi |J.c'
e . qu P l TYPICAL PERFORMANCE
Vi =] T —aL Vee [T
YNAMIC RANGE
o Ve 4 A | o8
ACC S/N RATIO | 1408
S U I Thee | 25 10 35ms
GUARD TIME 20ms
A sto MAX INVALID TONE DURATION | 20ms
12 L4 MIN INTERDIGIT PAUSE 30ms
MAX ACCEPTABLE DROPOUT | 20ms
Fig.4 Single-ended input receiver using the MV8860 (5V operation)
DIFFERENTIAL INPUT AMPLIFIER Voo +5v A
—_——
Cy =Cp
Re = Ry
Ry = R Ry
Ry + Ry Cy Ry Rs !
TIP o— b— A A FL Vop
VOLTAGE GAIN ‘ d 0sC1
(Avam) = By Ry % 798
Ry Voo O 0sc2 MV
R b/ 3
INPUT IMPEDANCE ’ |+ " MVBses gggg
_ v
(Znai) = 2/R7 + (L7 ¢ Ry Vss - Re = 8863
TYPICAL VALUES RINGo— P
FH t———
Cy = Cp = 100F 5 "
Ry = Rq = 200k - Vss =]
Rs = 100K |
Ry = 50K Y2 798 +
Ry = 37 5K : Vss
Ayon = -6d8 .
Zingm 400K} (@ 650Hz) J

Fig.5 Connection to a telephone line
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MV8865

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

12
Vpp = 12V
10 0SC1 LOAD =
0SC2 LOAD
8
Vop ¢
0sC2 Vop = 12V
] 0SC1 UNLOADED
4 Vpp = 5V
0SC1 LOAD =
2 0SC2 LOAD
Vop = 5V
: 0SC1 UNLOADED

o 20 40 B0 80 100

0SC2 LOAD pF

lop
mA

(8) oo CURRENT VARTIATION WITH 08C2
CAP LOADING

24
0SC1 UNLOADED
22
0SC1 LOAD 50pF
20 0SC1 LOAD =
0SC2 LOAD
18
16
14
20 40 60 80 100

0SC2 LOAD pF

©)

0SC2|

c
0sC
Vss
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D LESSEY

Semiconductors

SL650/651

SL650B & C SL651B&C

MODULATOR/PHASE LOCKED LOOP CIRCUITS FOR MODEMS

The SL650/1 are versatile integrated circuits capable of
performing all the common modulation functions (AM,
PAM, SCAM, FM, FSK, PSK, PWM, tone-burst,
delta-modulation, etc.). A wide variety of phase-locked
loops can be realised using the SL650 or SL651, with all
parameters accurately controllable; they can also be used to
generate precise waveforms at frequencies up to 0.2MHz.

The highly accurate and stable variable frequency
oscillator is programmable over a wide range of frequency
by voltage, current, resistor or capacitor. In addition direct
selection of one of four spot frequencies is facilitated by
using the on-chip binary interface, which accepts standard
logic levels at very low logic ‘1’ input currents.

The differential input phase comparator has a wide
common mode input voltage range. It has a high gain
limiting amplifier at its input requiring only 1mV input to
maintain lock range in a typical phase-locked loop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is
voltage —, current —, or resistance — programmable from
zero to greater than 10,000.

An auxiliary amplifier with a voltage gain of, typically,
5000 is incorpated in the SL650 for use when it is required
to interface to specified levels and impedances. The
auxiliary amplifier features low bias current (typically
25nA), fast recovery from overload, and a short-circuit
output current of +7.5mA.

The auxiliary amplifier is omitted from the SL651.

APPLICATIONS

B Modems

B Modulators

B Demodulators

B Tone Decoders

B Tracking Filters

B Waveform Generators

QUICK REFERENCE DATA

B Supply Voltages 6V
B Operating Temperature Range —55°C to +125°C

| - o | | S 0 gy 5 G SO g Sy S gy e |
. REF VFO VFO AF1_F1 F2 4F2, BINARY EARTH
FREQ O/F VE INPUT

TIMING CURRENT
TIMING INPUTS

CAPACITOR DG24

Fig.1 Pin connections (top view)

FEATURES

B VFO Frequency Variable Over 100:1 Range
With Same Capacitor: Linearity 0 2%

B VFO Temperature Coefficient:

‘B’ Types 20 ppm/°C Max.

'C' Types 20 ppm/°C Typ.
Supply sensitivity 20 ppm/% Typ.
VFO Phase-Continuous at Transitions
Binary Interface

Phase Comparator O/P Can Swing to Supply
Voltages

On-Chip Auxiliary Amplifier (SL650)
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SL650/651

ELECTRICAL CHARACTERSTICS

Test conditions (unless otherwise stated)
Supply voltage 6V
Temperature TA|+22°C +2°C)

Value
Characteristics Pins Min.| Typ. | Max. Units Conditions
Supply current Icc 17,19 3 mA
Variable frequency oscillator
Initial frequency offset error -3 1 +3 %
Normal mark/space ratio 0.98( 1.00 | 1.02 -
Temp. coefficient of frequency +20 ppm/°C | See note 1
Frequency variation with supplies 17,19 20 ppm/%
Voltage at timing current inputs 6,7,8,9 +10 mV See note 2
VFO output, ‘low’ state 2 0 0.2 \"
VFO output, ‘high’ state 2 +1.1] +1.3 \% Ry = 10kQ2
Max. freq. of oscillation 0.5 MHz
Binary inputs
Vin to guarantee logic ‘low’ 10. 11 +0.6 \" See note 3
Vin to guarantee logic ‘high’ 10,11 [+2.4 \
Input current 10, 11 0.05 | 0.25 mA Vin =+3.0V
Phase comparator
Differential 1/P offset voltage 23,24 +2 mV Vour =0V
Input bias current 23,24 0.05 | 25 uA Vin =0V
Differential input resistance 23,24 100 k2
Common mode |/P voltage range 23,24 | +4 Y
Differential 1/P to limit (AC) 23,24 1.0 10 | mVrms| Seenote 4
Output current 21,22 |+1.0] *2.0| t5.0] mA 132 = 250uA
Current gain (pin 22 to pin 21) 21,22 | #4 +10 — See note 5
Transconductance, O/P/diff.1/P 21,23,24 [£100] +250 mA/V See note 5
Output voltage, linear range 21 15 | 65 \
Output current 21 +2 uA lo2=0
Phase comparator |/P "low’ 1 —4 -0.2 \
Phase comparator |/P ‘high’ 1 +19 +5.3 \
Auxiliary amplifier (SL650 only)
Differential I/P offset voltage 13,14 2 mV Vout = OV
Input bias current 13,14 0.025| 0.5 uA Vin =0V
Differential 1/P resistance 13,14 [ 0.2 3 mMQ
Common mode |/P voltage range 13,14 | #4 \Y
Voltage gain (13—14) to 15 13,14,15{1000| 5000 -
Output voltage range 15 +4 4.8 v RL=> 2kQ2
Output current limit 15 4 6.5 | +12 mA

NOTES

1. With a timing current of 60fA and f = TkHz (C = 0.01duF, R = 100k§2, supply voltages = 36V), the temperature coefficient of frequency of
the SL650C is typically +2.5ppm/°C over the range 0°C to +40°C.

This voltage applies for timing currents in the range 201A to 2mA and with the relevant input selected. In the unselected state the voltage

is typically +0.6V.

The ‘low’ state is maintained when the inputs are open-circuited.

Limiting will occur earlier if the output (pin 21) voltage-limits first.

For a control current input to pin 22 of 250A The sign of the transconductance is positive when the signal input is positive and the VFO

output (or phase comparator input) is ‘high’

orw N

ABSOLUTE MAXIMUM RATINGS

Supply voltages + 7.5V

Storage temperature —55° to +175°C
Operating temperature —55° to +125°C

Input voltages Not greater than supplies
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SL650/651

TMING CAPACITOR
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Fig. 2 Circust diagram of SL650/SL651

OPERATING NOTES

Basic VFO Relationships

The VFO free-running frequency is inversely proportional
to the value of the tuning capacitor C, connected to pins 4
and 5, and directly proportional to the VFO timing current
(see Fig.3). Four current switches, controlled by TTL-
compatible logic inputs on pins 10 and 11 select a
combination of external resistors (connected to pins 6, 7, 8
and 9) which determine the VFO timing current. When both
logic inputs are low, open-circuit, or connected to OV
however, then only the current switch associated with pin 7 is
closed. the VFO timing current is then determined solely by
the value of one resistor (R2 in Fig.3), and by the negative
voltage connected to that resistor.

In this simplified configuration, as shown in Fig.4 the VFO
frequency is determined by the relationship.

f=

SIS
3

1
CR’

where f is in kHz, V in volts, C in uF and R in k2.
If the timing resistor R is returned to the VFO
negative supply (pin 3), then

Va=V;

1

and f = CR
Pin 3 is normally connected to the chip negative
supply; if, however, pin 3 is connected to a separate

negative supply then the VFO can be voltage-controlled
and the VFO frequency will be:

f= L V_‘
CR V¢
where V— is the chip and timing resistor negative supply
and V is the control voltage connected to pin 3

¢
i B
i
LRty CURRENT SwiTcHES | |
i
BINARY i vFO
INPUTS | VFO =,
1
ror | ul ]
F+orF |
s D H
ary IRy Ry [aF, VFO
(vy)
2 | [r | Re
~VE SUPPLY (V-)
Fig. 3 VFO and binary interface
vt
l YFO GAIN_(INPUT = vg)
2
k= 2% Rapiv-
ol L r—vro o CRv, TR/ SEC
C,
n 12
7 3 1
v=0 Q =
R
W 77T V3= v- OR CONTROL VOLTAGE v

Fig. 4 VFO basic configuration
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SL650/651

The timing current | should be between 20uA and 2mA,
corresponding to a value for R between 3k$2 and 300k$2
with supplies of +6V. For accurate timing, CR should be
greater than 5us.

When the binary interface is used as shown in Fig.3 the
VFO free-running frequency is dependent on the logic input
states, as shown in Table 1.

" y Timing VFO
Pin 10 Pin 11 Pins Frequency
1
LO LO 7 CR,
LO HI 6&7 L + 1
CR, CR,
HI LO 8 L
CR;
1 1
8&9
HI HI CR, + CR,

Table 1 Binary interface relationships

Auxiliary ampilifier

Internal compensation provides stability down to a
closed loop gain of typically 20dB. A 30pF capacitor
connected between pins 16 and 15 will give compensation
down to a closed loop gain of unity. The output is short
circuit protected but is not recommended for driving loads
less than 2k

154

Phase Comparator

The phase comparator parameters are defined as follows
(see Fig.5):

|
Overall transconductance = e
24 — V23
Vay
Vas — Va3

The input amplifier will limit when the peak input
(V24 — V323) exceed +5mV (typ.). It is recommended that
Ry is kept below 5k§2 to avoid saturating the output and
introducing de-saturation delays.

Overall voltage gain =

1 SIGNAL
YFO OUTPUT
3 PHASE
SIGNAL 5 COMPARATOR
INPUT
INPUT ouTPUT e CAN SWING
AMPLIFIER “1 AMPLIFIER 18 WiTHIN 0 Sv
CURRENT GAIN
2 pralc OF SUPPLIES

CURRENT =
GAIN & L

Fig. 5 Phase comparator
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Semiconductors

SL652

SL652C

MODULATOR/PHASE LOCKED LOOP

The SL652C is a versatile integrated circuit capable of
performing all the common modulation functions (AM,
PAM, SCAM, FM, FSK, PSK, PWM, tone-burst,
delta-modulation, etc.). A wide variety of phase-locked
loops can be realised using this device, with all parameters
accurately controllable; they can also be used to generate
precise waveforms at frequencies up to 0.2MHz.

The highly accurate and stable variable frequency
oscillator is programmable over a wide range of frequency
by voltage, current, resistor or capacitor. In addition direct
selection of one of four spot frequencies is facilitated by
using the on-chip binary interface, which accepts standard
logic levels at very low logic ‘1’ input currents.

The differential input phase comparator has a wide
common mode input voltage range. It has a high gain
limiting amplifier at its input requiring only 1mV input to
maintain lock range in a typical phase-locked loop. The
current output is programmable from zero to over 2mA by
an external resistor or current input, and the gain is voltage
— current — or resistance — programmable from zero to
greater than 10,000.

FEATURES

VFO Frequency Variable Over 100: 1 Range
With Same Capacitor: Linearity 0.2%

VFO Temperature Coefficient: 20 ppm/°C
Typ.

Supply sensitivity 20 ppm/% Typ.

VFO Phase-Continuous at Transitions

Binary Interface

QUICK REFERENCE DATA

B Supply Voltages +6V
B Operating Temperature
Range 0°Cto+70°C

B Supply Currents 1.5mA typ.

VFO -VE +
| SoNALineuT

TIMING CAPACITOR !
l LOOP GAIN CONTROL

PHASE COMPARATOR QUTPUT

TIMING
CURRENT
INPUTS

Ve
V-
EARTH

BINARY INPUTS

Fig. 1 Pin connections (top view)

APPLICATIONS

Modems

Modulators

Demodulators

Tone Decoders

Tracking Filters

Waveform Generators

Stable Current-Controlled Oscillators

ABSOLUTE MAXIMUM RATINGS

+7.5V

—56° to +175°C

—56° to +125°C

Not greater than supplies

Supply voltages
Storage temperature
Operating temperature
Input voltages
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SL652
ELECTRICAL CHARACTERISTICS
Test Conditions (unless otherwise stated):

Supply voltage: 6V
Ta:+25°C #5°C

Value
Characteristics Pins Units Conditions
Min. Typ. | Max.

Variable frequency oscillator

Initial frequency offset error -3 +1 +3 %
Normal mark/space ratio 0.98 1.00 1.02 -
Temp. coefficient of frequency +20 ppm/°C See note 1
Frequency variation with supplies 11,12 +20 ppm/%
Voltage at timing current inputs 4,5,6,7 +10 mV See note 2
Max. freq. of oscillation 0.5 MHz
Binary inputs
Vin to guarantee logic ‘low’ 8,9 +0.6 \ See note 3
Vin to guarantee logic ‘high’ 8,9 +2.4 \%
Input current 8,9 0.05 0.25 mA Vin = +3.0V
Phase comparator
Differential I/P offset voltage 15,16 +2 mV Vout = 0V
Input bias current 15,16 0.05 25 HA Vin = 0V
Differential input resistance 15,16 100 kQ
Common mode |/P voltage range 15,16 t4 \%
Differential I/P to limit (AC) 15,16 1.0 10 mV See note 4
Output current 13,14 +1.0 2.0 5.0 mA 114 = 250pA
Current gain (pin 14 to pin 13) 13,14 +4 +10 - See note 5
Transconductance, O/P/diff.1/P 13,15,16 | +100 | +250 mA/V See note 5
Output voltage, linear range 13 5 +55 \Y
Output current 13 *2 mA 14=0
NOTES

1. With a timing current of B0UA and f = 1kHz (C = 0.01LF, R = 100k §2, supply voltages = £6V), the temperature coefficient of
frequency of the SL652C is typically £2.5ppm/ °C over the range 0°C to +40°C.

2. This voltage applies for timing currents in the range 20UA to 2mA and with the relevant input selected. In the unselected state the voltage

is typically +0.6V.

The ‘low’ state is maintained when the inputs are open<ircuited.

Limiting will occur earlier if the output (pin. 13) voltage-limits first.

For a control current input to pin. 14 of 250UA. The sign of the transconductance is positive when the signal input is positive and the

VFO output (or phase comparator input) is ‘high’.

o s w

VFO-VE O] CURRENT SWITCHES [0 | lamaer
an_n 2 a2 O

|
'
i e |
| SS— == -O————— - -
TG CURRENT
INPUTS

Fig. 2 SL652C block diagram
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SL652

TIMING. CAPACITOR
A

SIGNAL INPUTS

7 v

3] RS TRIE

,/T supPLY
L

L]m' r”

VFO REF | LT3
VOLTAGE W‘Qﬁj‘; S

[v

2 siguac
ourryT

0
[

.

o
g | 4103
cummenrd {1 0%
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™ o2

SmARY wPuTS

S S 9 A B

SuPPLY

Fig. 3 Circuit diagram of SL652

OPERATING NOTES

Basic VFO Relationships

The oscillator output is normally taken from the phase
comparator output by biasing the signal inputs a few
hundred millivolts apart. If a direct oscillator output is
required when the phase comparator is otherwise
employed, it should be taken from pin 2 or 3 (which may
affect oscillator stability). Alternatively, an SL651C can be
used in place of the SL652C .

The VFO free-running frequency is inversely
proportional to the value of the tuning capacitor C,
connected to pins 2 and 3, and directly proportional to the
VFO timing current (see Fig.4). Four current switches,
controlled by TTL-compatible logic inputs on pins 8 and 9
select a combination of external resistors (connected to
pins4, 5, 6 and 7} which determine the VFO timing
current. When both logic inputs are low, open-circuit, or
connected to OV however, then only the current switch
associated with pin 5 is closed. The VFO timing current is
then determined solely by the value of one resistor (R2 in
Fig.4), and by the negative voltage connected to that
resistor.

In this simplified configuration, as shown in Fig.5 the
VFO frequency is determined by the relationship.

1 Vg

f=—2H

CR V,
where f is in kHz, V in volts, C in uF and R in kS2.

If the timing resistor R is returned to the VFO negative
supply (pin 1) then

VR =V
and f =—]——
CR

Pin 1 is normally connected to the chip negative supply;
if, however, pin 1 is connected to a separate negative supply
then the VFO can be voltage-controlled, and the VFO
frequency will be:

1 V-

CR V¢
where V— is the chip and timing resistor negative supply
and V¢ is the control voltage connected to pin 1.

The timing current should be between 20uA and 2mA,
corresponding to a value for R between 3k{2 and 300k
with supplies of t6V. For accurate timing, CR should be
greater than 5us.

When the binary interface is used as shown in Fig. 4, the
VFO free-running frequency is dependent on the logic
input states, as shown in Table 1.
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SL652

LoGIC
INPUTS

[4

e

T
F10RF2 |y CURRENT SwiTcHes 1 |
i
! VFO

1
For_ | !
F+aF I
O H

o7, o 1P [om: Ve

vy

] 2 R3 | |RC

3

vFO
orP
TOPHASE

COMPARATOR
(INTERNAL)

~VE SUPPLY (V-]

Pin 8 Pin9 Timing VFO
Pins Frequency
Lo Lo 5 !
CR»
LO Hi 48&5 ! + !
CR, CR,
HI Lo 6 !
CR;
HI HI 6&7 | —t—1
CR; CR,
Table 1 Binary interface relationships
Phase Comparator

The phase comparator parameters are defined as follows
(see Fig. 6):

his
Overali transconductance = -»—-———
Vl 6 \ 15
Overall voltage gain = Via
vlﬁ - Vl 5

The input amplifier will limit when the peak input (V, ¢
— V) s)exceeds +5mV (typ.). It is recommended that R_is
kept below 5k§2 to avoid saturating the output and
introducing de-saturation delays.

Fig. 4 VFO and binary interface

Ve
VFO GAIN (INPUT= v )

k= 2N
o 2 [—vFo 0P T CRY,
‘T
2 10|
s '
MEl L
R
VR Vi=V-0R CONTROL VOLTAGE Ve

RAD/V SEC

——] SIGNAL
VFO
16 1 PHAsE !
SIGNAL COMPARATOR
INPUT
5 INPUT 7 CAN SWING|
AMPLIFIER “I CUNARLIFIER N T0 WITHIN 0.5V
Loor GAIN 1 2.5TvP R PPUES
INPUT 1
—_— CURRENT
GAIN &

Fig 6. Phase comparator
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SL1001A

@PLESSEY

Semiconductors

SL1001A

MODULATOR/DEMODULATOR

The SL1001A is a bipolar monolithic integrated circuit
double balanced modulator, designed primarily for use in -VE
telephone transmission equipment, but equally suitable for SUPPLY
any application where the modulation function is required. CORRIER | SIONAL

The device employs conventional ‘tree’ configuration N {
multiplier circuits. Careful design of the circuit layout results C,‘;";,'{;Y“ -
in low carrier and signal leak levels, with high dynamic
range and good linearity. Internal bias is provided, allowing SIGNAL _—
direct balanced transformer input, or single-ended capacitor INPUT
drive. / \

A two-stage common collector output structure is used S E AL, LSS'JE"
to provide a low output impedance. eniie

A pair of diodes is included to provide optional carrier CM10/s
input limiting.

~~ LIMITER
DIODE

Fig.1 Pin connections (bottom)

FEATURES

High Carrier and Signal Suppression: 50dB
Unity Conversion Gain
Low Noise Level: —112dBmp o

K
High intermoduiation Suppression. 58dB
Low Supply Current: 6mA o |
]
K

T

Diodes Included for Limiting ,

APPLICATIONS ¥

Telephone Transmission Equipment
Suppressed Carrier and Amplitude

-0
~O-

Modulation
Synchronous Detection
FM Detection

Phase Detection

Fig.2 Circuit disgram

QUICK REFERENCE DATA

B Supply Voltage Y

B Supply Current SL1001A 6mA

B Carrier Level 126mVrms (Min.)
B Signal Leve! Up to 600mVrms
B Output Current SL1001A  3.5mA peak (Typ.)
B Temperature Range —25°C to +1256°C
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SL1001A

ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated):

] ]
Tamp22 Ct2°C
Circuit ref: Figs.3 and 4

I

INPUT

CARRIER

Value
Characteristic Units Conditions
Min. Typ. Max.
Conversion gain -1 0 +1 dB
Signal input impedance 150 kQ Pins 6 & 7
Carrier input impedance 7 10 13 39 Pins8 &9
3.3 5 6.7 kQ 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 mVims
Signal level 600 mVrms
Output current 35 mApk
Noise level -112 - 105 dBmp Weighted speech band
Intermod. products — 58 d8 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

R R

TI(:)—O -VE SUPPLY L—:Ej:(:\—o—vs SUPPLY
= . 5 10 - 6, 5 10
sionaL 3“; 4 st f—tb—o oureur Ry o sow o ourpur
L I

G

Fig.3 Transformer 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 10052 resistor in series
with Pin 1,

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.

Low leakage input capacitors are advisable for the
input connections to avoid inducing carrier or signal
leakage.

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.
OPERATING CONDITIONS (see Figs.3 and 4)

Parameter Value Units Condition
Supply voltage —15 Vv Pin 10
Supply current 6 mA
Input bias current MA Pins 6 & 7
Dynamic resistance k2 Pins 5to 10
Output quiescent voltage -3 v Pins2to 5
Temperature range —-25to +125 °c

ABSOLUTE MAXIMUM RATINGS

R
3 C -VE SUPPLY

10k
SL 1001

13k

Fig.5 Carrier suppression adjustment

-30v
—55°C to + 175°C
—40°C to + 150°C

Supply voltage (via 82092)
Storage temp. range
Free air operating temp. range
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Semiconductors

SL1021A & B

SL1021A &B

TELEPHONE CHANNEL AMPLIFIER

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
B Non-interactive adjustment of:
Gain
Gain Range

Output Return Loss
B 11 600Q 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

outPuT

OC FEEDBACK AC FEEDBACK
~

o o
[
og K
INVERTING __ [ o O 304 — EARTH (VES
o? 45

N
NON-INVERTING < COMPENSATION

/ \
VAIN CONTROL
CONTROL REFERENCE
CM10/S
Fig. 1 Pin connections
r T * * T T,

I - 5010
é‘w 8"?! Tﬂww
i | i T
(ST W= I - :9% ‘o
s oo = 3
acuote Gam 4 '
et - .
OIS o
. i
[PTIS [SS 4‘ e
b 7 5
Ry| -~ -
I = s
W 4 T 5

ST LONDITIONS
Rasd e "0
Rg: ADJIUST FOR 7 (d 201
GAIN RANGE (13k]  Ka:ADJUST FOR MIN
RETURN L0SS 1 75m)
C = 50 - S00pF

GAIN = 268

Fig. 2 SL1021 test circuit and typical application

QUICK REFERENCE DATA

B Supply Voltage —20V (via 400%)
Bl Supply Current ImA

B Gain Control Current  0.5mA

[ ]

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 = 125Q2 39 4.1 4.3 dB .

Rp = Ok -35 | -33|-31 | a8 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 dBm0

3rd harmonic 45 | dBmo | At10dBmoutput
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 [39] Variable with R and Rg
Gain at reduced Vg 255 d8 Vg = —17.5V See Fig.2
Overload at reduced Vg 7 dBm Vg = -17.5V
Gain control interaction between .
channels (change in gain for 0.28 dB Egﬁ::nn;m ::rt:‘::::':'
3.3 mA current change) A
Frequency response 240 3400 Hz +0.05d8 ref. 800Hz
Bandwidth 100 kHz Cc = 50pF

GAIN

AC FEEDBACK COMPENSATION

Tz

Ta

CONTROL

o8
coNTROL 5
REFERENCE
inveRTInNG 8
INPUT
9

DC FEEDBACK O—

|

NON-INVERTING o, 7
INPUT

i

—ROEARTH (4VE)

$——OOUTPUT
1
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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 40002
Supply voltage on chip -17 v Pin 10
Supply maximum -23 v Pin 10
Control current 0.5 mA Ra=0

0.26 mA Ra = 10k2
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

*' 1 O —VE
n% [j
6 2 3 10
o—3]
s T o 2T,
o— 9 .

INPUT
Zin=z10k

I
b

Fig. 4 Fixed gain amplifier, Class A or AB

OPERATING NOTES

1.

2.

The control decoupling capacitors should be of a low
leakage type.

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 <8kQ
at all settings.

If the control resistance is increased or open
circuited, the amplifier gain will decrease to zero.
(See Fig. 4 for ﬁxed gain use).

The: can|be,increasedlto reduce
the frequency response and power bandwidth.

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
85
where Ry is in k2.

1 20%

Because of temperature coefficient mismatch between Rc
and internal resistors, the gain stability may be degraded
with temperature.

6. The case is connected to pin 10 (—ve supply). To

aveid damage to the device when operating with a

positive earth system, care should be taken to prevent
the case from becoming earthed.

This device is also available with tin-dipped leads,
order as SL1021AM.

7.

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 vnmtlle monolithic
integrated  circuit  doubl bal dulators/
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

B Carrier Suppression 65dB Typ.
@ 500 kHz
50dB Typ.
@ 10MHz

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
SL15696C — CM, SL1596C — DG

ABSOLUTE MAXIMUM RATINGS

(Pin number reference to CM package)

Applied voltage * 30v
Differential input signal (V7—Vs) +5V

Differential input signal (Va—V1) + (5+1sRe)V

Bias current (I5) 10mA
Operating temperature range
SL1496 0°Cto +70°C

SL1596 —55°Cto +125°C

e ° wp v

1] ne
2] v
"f] nc
"’JVC'
sf] ~c

|:] v

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)

—56°Cto +176°C
+175°C

680mwW

—-55 °Cto +175°C
5°C
GOOmW

—55°Cto +125°C
+125°C
500mwW
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SL1496C, SL1596C

ELECTRICAL CHARACTERISTICS

Test Conditions (unless otherwise stated): —
V' =+I12VDC,V™=-8VDC, Is =1.0mADC, R =3.9 k2, Ry = 1.0 k2 Ta =+26°C
All input and output characteristics single-ended, unless otherwise stated.

SL1596 SL1496
Characteristic® Min | Typ | Max | Min | Typ | max Uniits
Carrier Feedthrough uV(rms)
Vc = 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 04
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 35 - VIV
Vg = 100 mV(rms), f = 1.0 kHz; [Vc|=0.5 Vv DC
Single-Ended Input Impedance, Signal Port, f = 5.0 MHz
Parallel Input Resistance - 200 - 200 - k2
Parallel Input Capacitance 2.0 - 2.0 - pF
Single-Ended Output Impedance, f = 10 MHz
Parallel Output Resistance - 40 - 40 - kQ
Parallel Output Capacitance 5.0 - - 5.0 - pF
Input Bias Current
N I, +1g 12 25 - 12 30 PLY
2 2
Input Offset Current
W=ta) (1 - 1) 07 | 50 [ - | 07| 70 uA
Average Temperature Coefficient of Input Offset Current 2.0 - 20 - nA/C
(Ta = —55°C to +125°C)
Output Offset Current - 14 50 - 14 80 uA
(le = 1g)
Average Temperature Coefficient of Output Offset Current - 90 — - 90 - nA/°C
(Ta = —55°C to +125°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
|Vcl=0.5VvDC
Common-Mode Quiescent Output Voltage (Pin 6 or Pin 9) - 8.0 - 8.0 - vDC
Differential Output Voltage Swing Capability - 8.0 - - 8.0 - Vp-p
Power Supply Current mA DC
lo +lo - 20 30 - 20 | 40
lio - 30 4.0 - 3.0 5.0
DC Power Dissipation - 33 - - 33 - mw

*Pin numbers are given for TO-5 package. .
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Bis o CARRIER NULL 3
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[ |] [
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Fig. 2 Circuit diagram Fig. 3 Typical modulator circuit
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SL8204

pLESSE‘! PRELIMINARY INFORMATION

SL8204

TELEPHONE TONE RINGER

The SLB204 is a telephone set tone ringer IC. It is packaged
in an 8 pin DIL Minidip. The unit is designed for use as a
telephone set bell replacement, or as an extension ringer.
The SL8204 will drive a speaker in place of the existing bell, vedr. < shour
using power supplied from the telephone line. ™d: h
Two audio oscillators are incorporated. The low frequency e e
oscillator shifts the high frequency oscillator between 508 LOW FREQ ;E’ sp
and 635Hz at a 10Hz rate. These frequencies are determined TIME CONST } 4 s eno
by external components which may be changed as desired.
The IC has a built-in threshold circuit with hysteresis which
prevents false triggering, eliminates rotary dial ‘chirps’, and DP8
provides positive switching operation.
The IC may also be used for other applications requiring Fig.1 Pin connections - top view
an attention-getting sound. Output power from the built-in
amplifier is nominally 35mW, and will produce a maximum
90dBA sound pressure-level from a properly baffled 2 inch

speaker.
FEATURES ABSOLUTE MAXIMUM RATINGS
@ Low Current Drain Supply voitage 30V d.c.
; - Storage temperature range -65°C to +150°C
. Small Size (mini-DIP) Operating temperature range -45°C to +65°C
B Adjustable Frequency
B Threshold Circuit Prevents False Triggering and
Rotary Dial ‘Chirps’
B Buit-In Hysteresis For Positive Enable APPLICATIONS
B rew External Components ] Telephone Bell Replacement
] Up To 90dBA Sound Pressure Level B Extension Ringers
NOTE
C1, C2 AND R1, R2, ARE EXTERNAL PARTS
_______ 7
|
|
|
AMP 8 OuTPUT
|
|
|
I
| SUPPLY ]
INPUT | WITH I
50— 1 HYSTERESIS |
|
| I
_ e _
2
-TRIGGER INPUT

Fig.2 SL8204 block diagram
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SL8204

ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tamb = -45°C to +65°C

Value
Characteristic ™y Typ. | Max. Units| Conditions

Initiation supply voltage Vsi 17 19 21 V | See Fig.4
Sustaining voltage Vsus 97 115 13 V |See Fig.4
Supply current Isi 14 25 42 mA | No load. See Fig.4
Supply current Isus 0.7 14 25 mA | See Fig.4
K1, fu1 (constant) See Eq.1 1/1.681] 1/1.515] 1/1.380

1 (frequency) 458 508 558 Hz |R2 = 191k C2 = 6800pF
K2, fHz2 (constant) See Eq. 2 1190 | 1.250 | 1.310

fH2 (frequency) 545 635 731 Hz |R2 =191k C2 = 6800pF
K3, fu (constant) See Eq. 3 1/1.367 1/1.234 | 1/1.118

fu (frequency) 9 10 1 Hz |R1 =173k C1 = 0.47uF
Operating voltage - - 29 Vv
Output voltage high 18.0 19.0 20.0 V |Vcec =21V I(Pin 8) = -15mA

Pin 6 =6V Pin 7 = GND
Output voltage low 0.5 0.9 13 V |Vcec =21V I(Pin 8) = 15mA
Pin6 =GND Pin7 =6V

Trigger voltage V¥ 85 9.5 105 V | Vcc = 15V See Note 1
Trigger current I7 20.0 1000 | uA |See Notes 1and 3
Disable voltage Vo 04 0.8 V |Tamp = 25°C See Note 2
Disable current -40 -50 HA | Tamb = 25°C See Note 2
I (Pin 3) - - 500 nA |Pin3 =6V Pin 4 = GND
I (Pin 7) - - 500 nA |Pin7 =6V Pin6 = GND
| (Pin 4) Source Vcc = Vsus 150 300 600 pA |Pin3 =GND Pin4 = GND
| (Pin 4) Sink Vcc = Vsus 100 200 350 uA |Pin3 =6V Pin4 =5V
| (Pin 6) Source Vcc = Vsus 80 175 350 #A |Pin6 =GND Pin7 = GND Pin 4 = GND
| (Pin 6) Source Vcc = Vsus 125 250 500 pA |Pin6 =GND Pin7 = GND Pin4 =8V
| (Pin 6) Sink Vcc = Vsus 70 125 250 pA |Pin6 =5V Pin7 =6V Pin 4 = GND
| (Pin 6) Sink Vcc = Vsus 100 200 300 pA |Pin 6 =5V Pin 7 =6V Pin 4 =8V

NOTES

1. Vrvand |7 are the conditions applied to Pin 2 to start oscillation for Vsus<Vcc<Vsi
2. Vo and Io are the conditions applied to Pin 2 to inhibit oscillation for Vsi<Vcc

3. Trigger Current must be limited externally
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Fig.5 Typical RMS current
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Semiconductors

SP1404BW

SP1404BW, D3702

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 source
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.

The D3702 is a version of the SP1404BW in 14 pin plastic
package approved to BT specification.

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 current 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 (Vcc - 1) volts can be tolerated between
the ‘noisy' exchange earth and the ‘quiet’ electronic earth.

ELECTRICAL CHARACTERISTICS

Test Conditions (unléss otherwise d)
Temperature range = 0°C to +70°C
Vcg = 6V £ 0.5V

DC14
DP14

from

1BIAS CHAIN
| FOR ALL 5
VELEMENTS

SUBSTRATE

ouTPuT

ov o—
ELECTRONIC

o

SUBSTRATE

I

|

|

|

|

|

[

[

I

ov |
EXCHANGE |
02 1
|

|

|

|

!

|

'

|

|

Fig. 2 Circuit diagram of one element

Value
Characteristic Units Conditions
Min. Typ. Max.

Input current -20 HA Vin =0V

-2 HA Vin = Ve
Output voltage 1.5 v Vin = 0.8V, loyt = 50mA
Output current (Off state) 100 uHA Vin =2V, Vgyt = 60V
Output current (On state) 50 80 mA Vin = 0.8V
Ve supply current 30 mA Vee = 5V, all inputs low
Total power dissipation 450 mW Vee = 5V, all inputs low

all outputs gyt = 50mA
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ABSOLUTE MAXIMUM RATINGS

Storage temperature

Chip operating temperature
Ambient temperature (It = 50mA)
Load current

Voltage between output

and ‘noisy’ earth

Ve to output voltage

Vcc to electronic earth

Input voltage

176

—55°C to +175°C
+150°C

+85°C

80mA

—65V
75V

v

Vee + 1V
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Semiconductors

SP1450/1455,1450B(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 (SP1456). 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 Signal Fail Outputs
High Speed Error Output

Low Speed ‘Stretched’ Output

Low Power Consumption

QUICK REFERENCE DATA

Supply Voltage -4.4V to -525V

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

veeiiow) [0 ~ 0[] vec2ov)
weG vP FAL (]2 15[) smeTcweo o/p
NEG 1/7 THAESH (3 w[] STRETCH wioTH
weut [Je 13{] FasT 0/P
pos vPFAL []s 12[] s
pos 1/P THResH (fe nfjwe
wellr o[ we
ve [Je s DG16

Fig.1 Pin connections (top view)

APPLICATIONS

B PCM Telephone Transmission Terminal Equipment
B PCM Repeaters
B Error Checking Test Equipment

ABSOLUTE MAXIMUM RATINGS

Supply voltage -8V

Reverse input current (pin 4) SmA (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
+vp mv mv
DC VOLTAGE ON PIN s::ﬁ;—; NOT
= =A— — N
DC VOLTAGE ON PIN 4 = DEFINED
DC VOLTAGE ON PIN 3 —— - | — | = —]°— NOT
_____ == DEFINED
Vo

min min

Vg = £ 1100mV (SP1450)
=+ 600mV (SP1455)

} WHEN DC VOLTAGE ON PIN 4 = -18V

Fig.2 Input pulse wave form
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SP1450/1455,1450B(B) & SP1455B(B)

ELECTRICAL CHARACTERISTICS

Test conditions (uniess otherwise stated):
Vec = Pins 1-16 = OV
Vee = Pin 8 = -5.0V
Tamb = +25°C
Input voltage range (pins 3,4,6) = -0.9V to -3.1V

DC CHARACTERISTICS
i Value
Characteristic Pin Units Conditions
Min. Typ. Max.
Output low, current 2 0.9 1.2 19 mA Pin 2 =0V
Pin3 =—1.7v
Pin 4 = —2.0v
Output low, current 2 0.7 — — mA Pin2 = QV
Pin 3 = —1.95V
Pin4 = —20V
Output high, current 2 - — 1 A Pin 2 =0V
Pin 3 = —2.3Vv
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 6 = OV
Pin 6 = —2.3V
Output low, current 5 0.7 — — mA Pin 4 = —2.0v
Pin 6 = 0OV
Pin 6 = —2.05V
Output high, current 5 — — 1 HA Pin 5 = OV
Pin 4 = —2.0v
Pin 6 = —1.7v
Qutput high, current 5 — — 04 mA Pin5 =0V
Pin 4 = —2.0V
Pin 6 = —1.95Vv
Pin 13,15 = OV
Pin3 =—1.7V
tput low, t 13 6.0 7.0 9.0 mA Pin4 =—2.0v
Output low, curren Pin6 — —2 3V
. Pins 2,56 = OV
Output high, current 15 — — 1 HA 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 Pin4 = —2.0V
Pin6 =—1.7V
Output low, current 15 0.5 0.75 — mA Pins 2,6 = OV
470 Q pin 12 to —5V
27 kQ pin 14 to —5V
Current consumption 1,16 — 20 25 mA (Pins 2,5,13,16 = 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 = OV
Pin3 =—1.7V
Pin 4 = -2V
Input bias current 6 — — 40 HA Pin 4 = —2.0v
Pin 5 = OV
Pin6 =—1.7v
Input bias current 4 — — 80 HA Pins 2,6 = OV
Pins 3,6 = —2.3V
Pin 4 = —2.0vV
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SP1450/1455,1450B(B) & SP1455B(B)

AC CHARACTERISTICS

Circuit reference: Fig.3
Input signal: Fig.2
Tamb = -10°C to +70°C
Vee = 4.4V to -5.25V

Value
Characteristic Pin Units Conditions
Min. Typ. Max.
Max. Input Frequency
P1450 13 — 255 M band/s
SP1455 13 — | 105  |Mbandss } See note 1 below
Stretched output 15 0.5 0.7 2 uS c1 = 390 pF Ry = 27 kQ
pulse width using circuit of Fig. 7
(see note 2 below)
Error pulse width 13 4.25 — 5.25 nS Input freq. 105M 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.

- | e e

L
fl
i
0

Ve
—O (44v 70 -525v)

Fig.3 Functional test circuit

i sl st Sl
T LOGIC 1 LOGKC 0
: 1120314 S—I

| " N
s&— & as

-

[—1;-—————0———-0———

PIN 18

—1

—————————— S ———
1 %

Fig.4 Circuit diagram of SP1450/SP1455
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SP1450/1455,1450B(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 alevel 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 ‘0'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
C 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

vee (ov)

w

CMOS ouTPUT

VEE (-5V)

Fig.7(a) Interfacing with CMOS at the stretched output (SP1450)

vee tov)
151

o e ”
=

PIN 2

PIN 5

JL

Veg (-5V)

Fig.8 Interfacing with pulse fail output with CMOS
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connected between pin 12 and Vee according to the formula:
33
1= " (e.g. 820 ohms; 4mA)

A pullup resistor must then be connected between pin 13
and Vce 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 signals. 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.

PIN 13

PIN 12

O ECL_OUTPUT
(6ns)

VEE (-5V)

Fig.6 Interfacing with ECL at the output

Pin 15 2NsTT

22
Pin 14

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
Cheney Manor
Swindon, Wiltshire SN2 2QW
United Kingdom
Telephone: Swindon (0793) 36251
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 UK, irrespective of
quantity, you are invited to contact your nearest Plessey Semiconductors Sales
Outlet (see pp. 197-199).
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Agents

ARGENTINA
AUSTRALIA

EASTERN EUROPE

GREECE

INDIA

JAPAN"

HONG KONG
KOREA
NEW ZEALAND

SCANDINAVIA
Denmark

Finland
Norway

Sweden
SINGAPORE

SPAIN

TAIWAN

THAILAND
TURKEY

Electroimpex SA, Guatemala 5991, (1425) Buenos Aires.

Tel: 771-3773/772-9573

Plessey Australia Pty Ltd., P.O.Box 2, Villawood, New South Wales 2163.
Tel: Sydney 72 0133 Tx: AA20384

Plessey plc., Vicarage Lane, liford, Essex, England. Tel: 01 478 3040 Tx: 23166
Plessey Company Ltd., Hadjigianni Mexi 2, Athens. Tel: 21 724 3000 Tx: 219251
Mammeas, Representations & Exportations, P.O.Box 181, Piraeus.

Tel: 4172597 Tx: 213835 LHGR

Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021.
Tel: 233999 Tx: 011-5414 CITO IN

Semiconductors Ltd., Unity Buildings, J.C. Road, Bangalore 560-001.

Tel: 52072 & 578739

Semiconductors Ltd., 513, Ashoka Estate, 24, Barakhamba Road,

Nf w Delhi - 110001. Tel: 44879 Tx: 31 3369

Cornes & Company Ltd., Maruzen Building, 2 Chome Nihonbachi, Chuo-Ku,
C.P.OBox 158, Tokyo 100-91. Tel: 272 5771 Tx: 24874

Cornes & Company Ltd., 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. Lid., Yeoevido, P.O. Box 148, Seoul. Tel: 782 3
Plessey New Zealand Ltd.,, Ratanui, Henderson, Auckland 8, Tel: 64
Tx: NZ2851

_‘
3

Scansupply, Nannasgade 18-20, DK-2200 Copenhagen. Tel: 45 1 83 50 90
Tx: 19307

Oy Ferrado AB, P.O.Box 54, Valimontie 1, SF-00380 Helsinki 38.

Tel: 90 55 00 02 Tx: 122214

Skandinavisk Elektronikk A/S, Astre Aker Vei 99, Oslo 5.

Tel: 02 64 11 50 Tx: 71963

Micronet AB, Gavlegatan 12A, 113 30 Stockholm. Tel: 08-15 02 30 Tx: 10558
Electronics Trading Co. (Pte) Ltd., 66/66a Upper Serangoon Road,
Singapore 1334. Tel: 2852911 Tx: 22088

Plessey Singapore Private Ltd., 23, Kim Chuan Terrace, Singapore 1953.
Paya Lebar P.O.Box 50, Singapore 9154 Tel: 805111 Tx: RS 23844

JR Trading, Martires de Alcala 4-3, Madrid 8. Tel: 248 12 18/248 38 82

Tx: 42701

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: 27113 ARTISTEX

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
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Distributors

BELGIUM Master Chips, 4 St. Lazarus Laan, 1030 Brussels. Tel: 02 219 58 62 Tx: 62500
FRANCE Mateleco, 36 Rue Guy Moquet, 92240 Malakoff, Tel: 657 70 55
2 Rue Emile Zola, 38130 Echirolles. Tel: (76) 40 38 33 Tx: 980837
INDIA Semiconductors Ltd., 809 Raheja Centre, Nariman Point, Bombay 400 021.
Tel: 233999 Tx: 011 5415 CITO IN
ITALY Melchioni, Via P. Colletta 39, 20135 Milan. Tel: 5794 Tx: 320321

Eurelettronica, Via Mascheroni 19, 20145 Milan Tel: 498 18 51 Tx: 332102
Eurelettronica, Via Bertoloni 27, Rome Tel: 875394 Tx: 610358
NETHERLANDS Modelec B.V., Postbox 181, 6710 BD EDE, Morsestraat 22 A 6716 AH EDE.
Telr 08380 362 62 Tx: 37053
NEW ZEALAND Professional Electronics Ltd., P.O.Box 31-145, Auckland. Tel: 493 029
Tx: 21084
SWITZERLAND Aumann & Co., AG, Forrlibuckstrasse 150, CH-8037 Zurich
Tel: 01/443300 Tx: 56228
UNITED KINGDOM Celdis Ltd., 37-39 Loverock Road, Reading Berks RG3 1ED.
Tel: 0734 585171 Tx: 848370
Gothic Crellon Ltd., 380 Bath Road, Slough, Berkshire SL1 6JE.
Tel: 06286 4300 Tx: 847571
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
United Components Ltd., Victory Electronics Division, Unit 7, Crown Way,

v iddy | I87 QDG Tal (1 _C77 8O0 Ty GALIONN
West Drayton, Middx. UB7 8PS Tel 01-573 6622 Tx: 8952520

WEST GERMANY  Nordelektronik GmbH KG, Carl-Zeiss-Str. 6, 2085 Quickborn.
Tel: 04106/72072 Tx: 214299
Halbleiter-Spezialvertrieb, Carroll & Co. GmbH, Vilbeler Landstr. 41,
6000 Frankfurt/M.60. Tel: 06194/3805 Tx: 418054
Astronic GmbH & Co. KG, Winzererstrasse 47D, 8000 Munchen 40.
Tel: 089/309031 Tx: 5216187
Neumuller GmbH, Eschenstrasse 2, 8021 Taufkirchen b. Munchen.
Tel: 089/61181 Tx: 522106
Micronetics GmbH, Weil der Stadter Str. 55, 7253 Renningen.
Tel: 07159/6019 Tx: 724708
AS Electronic Vertriebs-GmbH, Elisabethenstrasse 35,
6380 Bad Homburg v.d.H. Tel: 06172/2 90 28-29 Tx: 410868 as d
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Sales offices

BELGIUM, NETHERLANDS, LUXEMBOURG

FRANCE
ITALY
NORTH AMERICA

SOUTH AFRICA
UNITED KINGDOM

Plessey Semiconductors, Avenue de Tervuren 149, Box 2, Brussels 1150,
Belgium. Tel: 02 733 9730 Tx: 22100

Plessey Semiconductors, Z.A de Courtaboeuf, Rue du Quebec, B.P.No. 142,
91944 - Les Ulis Cedex. Tel: (6) 446-23-45 Tx: 692858F

Plessey Trading SpA, Corso Garibaldi 70, 20121 Milan. Tel: 3452081

Tx: 331347

Plessey Solid State, 3 Whatney, Irvine, California 92714, USA.

Tel: 714 951 5212 Twx: 910 595 1930

Plessey Solid State, 2525 Oakton Street, Suite A-13, Arlington Heights,
llinois 60005, USA. Tel: (312) 437-1860 Twx: 910 687 1484

Plessey Solid State, 89 Marcus Bivd., Hauppauge, N.Y., 11787 USA.

Tel: 516 273 3060 Twx: 96 1419

Plessey Solid State, 7094 Peachtree Industrial Blvd., Suite 295, Norcross,
GA 30071 USA. Tel: 404 447 6910 Twx: 70 7309

Plessey Solid State, 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

Plessey Semiconductors Ltd., Cheney Manor, Swindon, Wiltshire SN2 2QW
Tel: (0793) 36251 Tx: 449637

WEST GERMANY, AUSTRIA, SWITZERLAND

Plessey GmbH, Altheimer Eck 10, 8000 Munchen 2, West Germany.
Tel: 089 23 62 1 Tx' 0522197
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Plessey Semiconductors Limited,
Cheney Manor, Swindon,
Wiltshire, SN2 2QW,

United Kingdom.

Tel:(0793) 36251 Telex:449637
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