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GENERAL

The decoder halt of this single monolithic device handles

ail the word validation required by 1553. It recewves serial
data via a transcewver, checks for valid Manchester bi-phase.
parity, sync hield and terminal address and provides a 16 bit

parallel data output

The encoder takes a 16 bit parallel nput, converts it (o
Manchester bi-phase, adds sync and panty and transmuts

via aJransceiver

The MT320 18 inhibits the receiver during lransmission.

The MT32028 can receive its own transmissions provided

the receive half of the lransceiver is not inhibited.

RECEIVE MODE
Thedevurequwesanacuvelowsmalolzsor\s
minimum appiied to RESET with POWER ON.
Command/status words or data words consisting of
20 bits (Manchester code) are seriakly received at
the RXIN and RXIN inputs (RXIN is the inverse of
RXIN) via transceiver at a bit rate of 1MHz. The data
is synchronised with a 16MHz free-running clock
and shifted into a 40 bit shift register (2 bits of shift
register for 1 Manchester code bit). The first 3 bits to
be received contain either the command/status sync
or data sync which are invalid Manchester code.
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The first 6 bits of the shift register (3 data bits) are
being continually monitored detecting either a
command/status sync or data sync. When a
command/status sync of data sync is detected, the
data in the shift register is checked for correct
Manchester coding and odd parity. if there are no
errors (i.e. valid word) the 16 data bits in the shift
register (bits 4-19) are transterred to the input butter
register.

When a command word is received the most
significant 5 bits of the command are compared with
the hard-wired terminal address (ADDR E being the
most significant bit). The 5 bit hard-wired terminal
address pins and address parity pin are checked for
odd parity. if the parity is comect and the address
compares then a *‘valid RT address "’ has been
detected.

I the maost significant 5 bits of the command are all at
a I’ then a *'valid broadcast address” has been
detected.

Output signal VAL TMD WORD THIS RT becomes
valid tor 500ns if a command sync has been

detected along with valid word and valid RT address.
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address (THIS RT ADDR) is enabied 1o the 1/O pin
THIS RT ADDR IP for the same period of S00ns.
The I/0 pin (THIS RT ADOR IP) is being
continuously compared with the hard-wired bus
address (THIS RT ADDR). f equal then SEL EN
becomes valid.

To select which bus is to be used for transmitting and
receiving, the input (THIS RT ADDR W) must be set
to the same logical state as the hard-wired bus
address (THIS RT ADDR).
Output signal VAL CTHD/STAT WORD becomes
vaiid for 500ns # a command/status sync has been
detected along with valid word, provided SEL EN is
valid. If a data sync was detected instead of a
command/status sync then the signal
WORD becomes valid for 500ns.
The last 12 bits of the shift register are being
continuously monitored 1o give early waming of a
new word being received, i.e. a command/status/
data sync plus 3 bits of correct Manchester coding. if
this has been detected the output ANOTHER
‘WORD becomes valid for 500ns providing SEL EN
is valid.
With SEL EN vaiid the contents of the input butfer
register can be enabled oo the 16 bit /O highway
TO-T1S(T15 the most significant) via signal
being active low.
Also with SEL EN valid the trinsmit circuitry is
enabled.

TRANSMIT MODE
To transmit data from the device the signal SEL EN
must be valid. Data present on the 16 bit VO highway
10 be transmitted is loaded into the butfer
register with input signal E
The command/status sync or data sync is intemnally
generated and is also loaded into the register to be
the first 3 bits of trangmission. The status sync
waveform is the same as the command sync
waveform. From this register a parity bit is
generated.
The oniy exception 1o the automatic Sync generation
is for a Bus Controller to issue an RT 1o RT transter
command (i.e. two consecutive command words).
This is achieved by setting RX/TX to a zero and the

of sync is detemined by the signal

DATASYRC
(1" = CMD SYNC, ‘O’ = DATA SYNC) during

To mmahsetunsmussmanacvvelowsngnalon
SEND DATA is required. Data will be transferred
from the output bufter register, converted to
Manchester code, and loaded into the 40 bit shift
ister and shitted out via TXOUT and
{ is the inverse of TXOUT during
transmission, and both are high with no
transmission) to the iver. { COADBUFFER i
applied before the end of transmission, then the
transmit sequence will be repeated when the tull 20
bit word has been transmitted with no inter-word
gap.
When transmission is taking place and there is
another word waiting in the output buffer for

transmission, the output BUFFERFULL
becomes valid. i becomes valid the

contents of the buffer are overwritten.

In an RT the first word for transmission will always be
the status word and the top 5 bits of status are the
remote terminal address. There are two methods of
loading this address along with status into the butier
register.

(a) The terminal address may be applied to the
highway (T11-T15, T15 being MSB terminal
address E) along with the rest of the status word
and loaded into the butfer with COAD BUFFER.
To initiate transmission. SEND DATA is applied
al with

same address u the transmitting device).

(b) It bits T11-T15 are left high impedance with the
status enabled onto TO-T10 then the hard-wired

will be i onto
T11-T15 with sagnmm Therefore
[OADBUFFER

must be appiied during SEND
DATA

There are 2 other inputs o the device, SEL TX EN
and SEL TX DIS. When SEL EN is valid, a pulse on
SEL TX DiS disables transmission and a pulse on
SEL TX EN enables transmission. (Min pulse width
250ns).

An active low signal on RESET will set the
transmitter in the enable mode.

During a transmission the TX
INHIBIT becomes not valid. Output 1T is
also available to connect an external Waichdog
Timer. If the Timer is not required this pin may be left
open circuit.

DETAILED TIMING
Receive Mode

RXIN Waveform Requirements There are
three variations of waveform requirements required
at the RXIN and AXIN inputs.
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Waveform (a) is the ideal. With wavetorm (b)
applied, the device is less immune 1o noise on these
inputs than waveform (a). With waveform (c)
applied, the device is less immune to noise on these
inputs than waveform (b).

The device will accept waveforms with tp varying
from the ideal (including rise and fall times) of +
180ns (i.0.2.0 £ 0.18x38,1.5+ 0.18us,1.0 £
0.18us, 0.5 £ 0.18us).

{The tolerance required by the 15538 standard is
+0.15u8.)

Overlap period (to) 10ns minimum 400ns maximum

g Delays Propagation delays
over lree air lempefatum range Voo = 5 Volts.
Propagation delays do not include rise and fall time
of outputs.

Progaﬂation dela; time RAXIN or RXN to
, VAL CMDWD THIS AT,
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ta 300ns minimum 480ns maximum.
tb 800ns minimum 980ns maximum.
fc 460ns minimum 540ns maximum: for ideal RXIN

Propagation delay time:

MIN  MAX
ENP BUFFERt0 TO-T15 20ns 75ns
VAL Wi o T0-T15 15ns 50ns

T to
THIS RT ADDR IP 25ns 150ns
(remains enabled for half bitperiod,  ~
500ns ideal)
THIS AT ADDR IP to SELEN 65ns 200ns
16 MHz Clock Requirement

MIN  MAX

t 40% 60% ol cycle
Frequency 16MHz + 0.01%

Transmit Mode

Propagation delay time SEND DATA to TXOUT,
TX INH.

o I

Pr]t_;&lgaﬁon delay time LOAD BUFFER to BUFFER

FRST
X

7

t
T

[}

|

K

4
Ji

P \

I |
i ;
Do~y v 1ENDOF TI
CATREYER ¥ OF PREVIOUS WORD
{1 CWD WO} L :
SATKSYRER o
(2 OO WOS) i

OATA SET uP TidE
womee T [
T
v
et e TamMN
T0-.T1§

g

30ns 110ns
40ns  150ns

FIEFEER
D
H

30ns  100ns
100ns

The first load butter may occur time before
A but no later than i.e.

wo: T —
e o
1set up MIN = Ons
Ina BC if RXTX is high (intema! s ation)
then LDBF must occur before SEND DATA and

taet up Will apply to rising edge of LD BF.

If the device is required to intemally load its own RT
address to be transmitted with status, then the send
data and load butfer signais must be as shown.
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MIN
t 75ns
t2 75ns
t3 125ns
W 125ns
ts 250ns
OPERATING CONDITIONS
Absolute Maximum Ratings
Supply voltage Voo + 7 Volts
Supply voitage Vsg 0 Voits
Low level input votage Vss —0.5 Voits
High level input voltage Voo +0.5 Volts
Operating free air temperature
range —55°Cto +125°C
Storage temperature range —65°Cto +150°C
Recommended Operating Conditions
MIN NOM MAX UNIT
Supply voitage Vop 45 5 55 Voits
Operating free air
arnaratire e 25

wwwe.DataSheetdlU.com



MNEMONICS

DYNAMIC ELECTRICAL CHARACTERISTICS T0--T15 16 bit bi-directional highway
A ture Voo = 5 Volts ADDRA —~E Hard wired RT address (ADOR E is MSB)
Rise time of output Vss 1o 3 Volts into 20pF load = 50ns maximum. ADOR PARITY Hard wired address parity (odd)
Fall time of output Voo to 0.4 Volts into 20pF load = 50ns maximum. RXIN )
AYIN Manchester bi-phase input from transceiver
SELEN Watchdog Timer controi
STATIC ELECTRICAL CHARACTERISTICS RESET General reset
od 5 Voo = 5 volts TXOUT
Over free air temp range Voo XEUT Manchester bi-phase output 1o transceiver
MIN NOM MAX UNIT
Input Type ‘A’ TX INHIBIT Transmit inhibit to transceiver
Vi High level input voltage 24 Voo \632 TINABIT Watchdog Timer input
VaLow level input voltage Vss o8 o SELTXDIS Disable transmitier
w Input capacitance SELTXEN Enable transmitter
nput 8 ) ; 16MHz 16MHz Crystal Oscillator
Vi High level input voltage 2.4 or OC if unused Vooor OC ifunused  Vols THIS AT ADDR Hard-wired bus acdress
Vi Low level input voltage Vss 08 Volts RT/TX
In. Low level input curment 08 mA Externat control of sync generation
Cut Input capacitance 10 o BATASYNCIN
VALCMDWORD THIS T Signal from Encader/Decoder - received valid command word with terminal’s
WTY::' voltage 2.4 or OC if unused Voo or OC it unused  Volts address.
4 0f )
V: Lo.ahlevd | input Vas 08 Volis VAUBCSTCMOWORD  Signal from Encoder/Decoder - received valid command word with broadcast
I Low level input current 0.4 mA - address
Cw Input capacitance 10 pt VAL CMD/STATWORD  Signal from Encoder/Decoder — received valid command/status word on
selected bus.
Input Type ‘0’ VAL DATA WORD Si from E /! - i ¢
v Hig el 24 Voo Vois ignal from Encoder/Decoder recofved vaiid data ‘.No'd on selected bus.
V. Low lvel out voilag Vss or OC it unused 080rOCitunused Voits ANOTHER WORD Signal from Encoder/Decoder - received earty waming of another word on
Iy High level input current 04 mA selected bus.
Cw Input capacitance 10 pt THIS RT ADDR IP Bi-directional signal to/from encoder/decoder ~ sets up bus selection.
Tyoe € EN P BUFFER Control signal to to enable d data onto highway.
m m . Voo Volts SEND DATA Control signal to encoder/decoder to initiate transmission.
Vou Low level output voitage 04 Volts (OAD BUFFER Control signal to encoder/decoder 10 load data ready for transmission.
1w High level output current 1.0 mA BUFFERFOLL Control signal from encoder/decoder indicating that the transmit butter register
lou Low level output current -32 mA is full.
Output Type ‘F° (open drain) oc oc
Von High level output voltage
Vo Low lovel 04 Voits MECHANICAL CHARACTERISTICS
low Low level output current -3.2 mA
Input/Output Typse ‘G’
Vs High level input voltage 24 Voo Volts
Vi Low level input votage Vss 08 Volis cenmmc 3%
Vor High level output voitage 45 Voo Volts L
Vor Low level output voitage 04 Voits - N
low High level output current 1.0 mA T TT
Iow Low level output current -32 mA |
Cio /0 Capacitance 10 pt ogzs 1.
P current 25 5.0 mA PI DENTIFER ‘
SYMBOL
== S . 11
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|._ 0100 on
0018 _J Lt R
-~ 2 30 MAX — _.kA;A
TRANSCEIVER DEVICE 1
ABLEAD DL
o TX INHBIT OUT ﬂ
o0se0 ' 9920 2088
(1422150 { @w™
NTERRAL I
LOGIC —
o
SEND BATA SELEN | Txwameit
No. 1] . .
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Y
AL %‘;‘ 48 LEAD CHir* CARMER
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. ™
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o ﬁ PIN ASSIGNMENTS
IS
L BTN
PIN NO. SIGNAL 10 TYPE PIN NO. SIGNAL 10 TYPE
1 T G 25 T10 G
2 T2 G 28 ™ G
3 A G 27 T12 G
s 4 T4 G 28 T13 G
5 5 G 29 Ti4 G
OB 6 T6 G ) T15 G
- 7 7 G 3 TERMADORE c
8 RESET A 32 TERMADDR D c
9 {OAD BUFFER A 33 TERMADDRC Cc
10 BUFFERFULL F 34 TERMADDR 8 [
1" SELEN E 35 TERM ADDR A c
If a device fails in such a way as to continuously | smeTor - 12 A 36 F
transmit, the Waichdog Timer will inhibit the 13 E 37 AROTHERWORD F
transceiver from transmitting the data ono the bus. [ , ! 14 TXOUT E a8 VAL BCSTCMD WORD F
The function of the Waichdog Timer may be tested reses T [ 15 TXINHIBIT 8 39 VA CMDWORDIHISAT  F
by the use of the BITECUT and BITEN signals. w _1_1:—:_ 16 TX INHIBIT E 40 ADDR PARITY c
\ ) 17 THIS RT ADDR A 41 AXIN A
. m | ' 18 RX/TX [o] 42 RXIN A
'l_.-—l: : 19 (o} 43 16MHz A
- TR, ) 20 THIS RT ADOR IP G 4“ F
' [ ' 21 A a8 SEL TXEN A
V.
z Vs s v DataSYBEP4U.com *
24 T9 G 48 T0 G



Micro Circuit Engineering Limited
Alexandra Way, Ashchurch, Tewkesbury
Gloucestershire GL20 8TB

Telephone Tewkesbury (0684) 297777
Telex 437233 Fax (0684) 299435

BSI Approval No. 1267/M

L
Micro Circuit Engineering

wwwe.DataSheetdlU.com



