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GENERAL DESCRIPTION

The COM1553B SMART ® (Synchronous Mode Avionic
Receiver-Transmitter) is a 40-pin COPLAMOS® n-Channel
MOS,VLSI circuit designed to simplify the interface of
a microprocessor or buffer to the serial MIL-STD-15538
data bus.

The COM1553B is a double buffered serial to parallel,
parallel to serial converter. |t receives serial Manchester ||
biphase encoded data from a 15538 bus receiver and con-
verts it 1o 16 bit paralliel data. When receiving Manchester
Il data. the COM1553B detects and identifies sync polarity,
reconstructs the clock. detects zero crossing, checks for the
proper number of bits and performs a parity check on the
incoming data. In addition to parity check. the COM1553B
also checks for sync errors. invalid Manchester code.
improper word count, incorrect address and incorrect bus
response time. The transmitter inturn, accepts 16 bits par-
allel data and serially transmits it as Manchester Il data,

www.DataSheet4U.com

appending the appropriate sync and party.

The COM1553B recognizes protocol commands, and
automatically generates the proper response, thereby off-
lpading what ctherwise would be microprocessor tasks. This
feature eliminates ¢ritical softwars timing requirements.

The COM1553B is designed towork both as a Bus Gon-
traller and Remote Terminal, making it universal within the
MIL-STD-15583B environment. The COM1553B autamat-
ically loads and recognizes its own address. It determines
the type of transfer required in both the Bus Controller and
Remote-Terrminal modes and generates the proper conirol
signals to complete the transfer, [t automatically transmits
the status word and detects message efrors and mode
commands. Furthermore, it generates the control signals
for DMA operation, therefore eliminating processor
intervention.
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DESCRIPTION OF PIN FUNCTIONS

[ PINNO. NAME SYMBOL _ FUNCTION' ]
1-7.14-21. | 16-bit Data Bus | DO-D15 | Threémstdle pidirectional data ines used to transfer Command, Data, Error and
40 . Status Words between the COM1553B and exiernal memory. _
B TransmitMode | TXMODE | This autput stgnal when high ingicates that the COM1553B is transmitting infor-
_ _ ) rnation pa the 15538 bus. )
g Power On POR Input Zignal used to inttialize or reset the Error registers, The AT address must be
Reset o reloaded after POR is issued. N
10 12 MHz Clock 12 MHz 12 MHz cock input,
CLK . _ —
: 11 Complementary!  MANIN This input is Ibw when there is no data on the bus. A high level indicates that the =
. Manchester In _ datais i i negative stale iRefer to recetve waveform, figure 3). ] =
12 Manchester In MANIN This input -5 |Fw when there is no data on the bus. A high level indicates that =2
. _ the data is inits positive state [Refer to receive waveform. figure 3). | 2
13 Mode Code MCF Output signal that is active high when a mode command {allI's or all 0's in subad- w2
_Flag dress| has been detected.
a2 Power Supply YOG | ‘svollt=DOsupply, . :
23 Write Enable ¢ WE Output sigral. When low, WE indicates that the data on the 16 bit data bus is sta-
. ] ] ble ana can be written into the external memory.
24 - Valid Command Ve ! Output signal that is pulsed high to signify the reception of a vahd command. B
25 Read Write H W ©utput sighal that indicates whether a DMA transachon isa COM15538 read
_ {when fughj or a write {when low] opergtion. )
26 “mealid ’ IM Qutput signal which is pulsed low at the same time as MC to indicate that a mes-
| Message sage error has occurred.
: IM s alsa pulsed low white MC remaing high if there are errors inthe Command
- _word with matching address. . _ _
27 Message MC Cutput zignalused as either aninterrupt or flag to the processor whenever a
N ) Complete | COM1553B transaction has been completed.
28 i Data Transfer DTACK This input signal when low indicates that the Data Transter Request
. PAcknowledoe (DTR} «nd BGACK has begn acknowledged and data is on the data bus.
_ 239 Command CSTR This input signal when low is used to inform the COM15538 that a Command
i Strobe Contral Cote is available in external mamory, When the COM1553B is ready., it
_issues o Command Strobe Acknowledge and initiates a memory read cycle to
| load the Command Conirol Code bits CB2-CBO. ]
30 Power Supply VBB - 5 volts DG supply vollage. |
3 Power Supply VDO - 12 vults BC supply. . _ ]
32 Bus Grant T BGACK  Thisinput s:gnal. when low. indicates that the processor has acknowledged DTR
L Acknowledge and relinquishad the data bus.
33 i Remote HT BC When thiz jnput =5 high the COM1553B operates as a Remote Tarminal,
Terminal Bus When MT B is low, the COM1553B operates as a Bus Contraller.
_ Controller _ S . ) ) _
34 "Command Data cCD This cutput signal during memory write operations indicates either a Command

or Dats Ward transfer A low level indicates that the COM1553B 1s writing a Data
Word, Slatus Word. the contents of the Error Register, of the contents of the Last
Commard Register into external mermary.

A high tev'er indicates that the transterred word is a Command Word. During
memary read operations this output is tow. [t goes high to indicate that data has
been latzhédinternally and the read operaticn is completed.

35 Data Transfer DTR Output signal that initiates a DMA transfer with the processar.

- __Reqguest _ L _
36 , Command CSTRA Thus olitpt pulse acknowledges the receipt of the command strobe and initiates
Strobe the Cornmand Contral Code [CB2-CBO) franster.
o Acknowledge ) o ) N
37 Complemeary | MANOUT | This oufput signaiis high when the COM1 5538 is not transmitting.
'Manchester DA low level ndicates that output data is ina positive state (refer 1o driver
i Output | _ wavetur, figure 4], _ _

38 Manchester MANOUT | This oulget signal s high when the COM15538 is not transmitting.

& low kevel indicates that output data is in & negative stale {refer to driver
) waueform figure 4.
39  |Ground GND | Ground




FUNCTIONAL DESCRIPTION

The COM1553B is organized into the following five
sections;

Manchester Encoder/Decoder

This section pertorms the manchester encoder and
decoder functions and code error check. The receiver con-
tinuously monitors the MANIN and the MANIN input lines
for a valid sync. After the reception of the 3 bit syne, the
receiver is in full synchronization. It then checks for transi-
tion errors and correct {odd) parity. If an error is detected in
the Command Word the recaiver resets itself, puises IM and
waits for another valid sync. It any errors are detected in
Data and Status Words, the appropriate error bits in the
Status and Error register are set,

The transmitter section encodes the NRZ data from the
data bus into Manchester || and appends, depending on
word type, the proper sync and parity.

State Sequencer Logic

The State Sequencer section generates the appropriate
signals to various internal sections to control the overall
device operation.

Inputs to the State Sequencer which establish its oper-
ational modes are as follows:

Remote Terminal/Bus Controller (RT/BC)

Determines whether the data terminal is operating as
a Remate Terminal or as a Bus Controller. As a result of
Oynamic Bus Allocation. any terminal shall be capable of
performing either function at different times.

Command Control Code bits D2-D0 (CB2-CBO)

These Command Control Code bits determine the type
of memory operation the COM1553B will execute. Transfer
of these commands to the COM15538 are initiated by
asserting Strobe Command (CSTR) low. This informs the
COM1553B that a command is available in external mem-
ory. When the COM1553B acknowledges the CSTR signal,
it sets the CSTRA output low. The CSTR must be reset within
1.5 ps after CSTRA. The COM1553B then initiates & mem-
ory read cycle by setting R/'W high, C:D low, and DATA
TRANSFER REQUEST (OTR) low. When the Command
Control Code bits are valid on the bidirectional data bus (D2-

D0y, DTACK and BGACK are generated by the processor
and these bits are loaded into the COM15538 3-bit latch
decode register. The command is then decoded in accor-
dance with Table A. Timing associated with loading these
control bits into the COM1553R is shown in Figure 1.

Transmii Last Command

Allows the State Sequencer to bypass a memaory read
cycle to external memory and transmit the Last Command
from the TRLC register following the Status Woerd trans-
mission.

Broadcast

Whean the address field of the Command Word is all ones
(11111}, the State Sequencer is informed that a Bus Con-
troller gr 2 Remote Terminal is transmitting a Broadcast
Command.

Word Count Zero

input from the 5-bit counter and count decode logic
informing the State Sequencer that all Data Word memory
cycles are complete.

Sync Input
Indicates the type of sync word just strobed into the
receive register,

Address Compare

When programmed as a Remote Terminal, the
COM1553B compares the contents of the address register
with the address field of the received Command Word. I
the addresses compare, the State Sequencer will respond
to the received command.

Any Error

This input to the State Sequencer indicates that one of
the seven possible errors have been setinthe error ragister
at the end of @ message {Refer to Error register),

Contiguous Word

Set if there is a ransition 2 s. after the parity transition
ofthe last word, this signifies that a contiguous word fol-
lows the word presently in the receive register (Refer to
figure 5.

READ WRITE (R W)

WRITE ENABLE (WE}

DATA TRANSFER REQUEST (DTR) T ] LOWUNTIL BGACK RECOGMIZED [

DTack

L SOME DELAY OF M INDICATES DATA VALID [
COMMAND STROAE (CSTR
[ . | HOLD CSTR UNTIL CSTRA |
MEMORY STROBE (MS)
COMMAND STROBE L HOLD DATA UNTIL LATCHED f
ACKNOWLEDGE (CSTRA) — ]
BUS GAANT ACKNOWLEDGE (BGACK) — HOLD BUS UNTIL DMA COMPLETE ——
DATA < Z, CB1, CBO

MMAND DATA (C.D

co fe-ol ] LOW UNTIL BITS LATCHED INTERNALLY |

FIGURE 1:
BUS CONTROLLER TIMING SEQUENCE
Loading the Command Control Code Bits into the COM1553B prior to
transmitting a Command ar initating a Diagnastic Sequence.




Error Detection Logic
The error detection logic of the COM1553B detects the
following errors:

Improper Sync
Orne ot more words have been received with incorrect
sync polarity (For example a Status word with Data Sync).

Invalid Manchester Il Code
One or more words have been received with a missing
transition during the 17 ps. data and parity hit time.

information Field Greater Than 16 Bits
The decoder has detected a transition within one bit time
{1 us.) following the parity bit in one or more words.

Odd Parity Error
Oine or mare words have been received with a parity error.

Improper Word Count

An improper word count error occurs when the number
of Data Words received is not equal to the number of words
indicated in the word count field of the Command Word. In
the case of a Mode Code without data, no Data Words
should fallow the Mode command. Mode Codes with data
should consist of only one DataWord. If the contents of the
word counter are not zero, and thera is no contiguous Data
Ward. then the receive message is considered incomplete
(€.0.. fewer words were received than indicated by the word
count in the Command word). if the contents of the word
countet are zero and there is a transition detected 2 ps. after
the parity transition of the last Data Word, then this also will
cause an improper word count. In either case, the Message
Error bit of the Status Word is set and nof transmitted and
the invalid message (M) output pin pulsed atthe sametime
as the message complete (MC) signal output.

Response Time
The armount of time between the end of transmission of
a Command or Data Word and the Status Word reply by a

Remote Terminal should be less than 14 ps. i theresponse
is greater than 14 us. the response error bit is set in the
error register.

Address Mismatch

An address mismatch oceurs when a Bus Controller
detects a mismatch between the address of the Status Word
reply from a Remote Terminal and the Remote Terminal
address of the Command.

Internal Register Description

Remote Terminal Address And Status Code Register

This register is loaded when the progessor issues a load
Remote Terminal Address {RATA) command. The word that
is lmaded in this register consists of 9 bits of status infor-
mation {D0-D8) and the 5-bit address (D11-D15). The
Remote Terminal Address may be checked any time by
reading out the Error register. The RTA and Status Code
register must be foaded before the COM1553B may respond
as a Remote Terminal.

Table 1 defines the daia bus bits which correspond to the
Remote Terminal Address and Status Code register and
Status.Word that transmitted. Bits DO, D2, D3 and D8 are
double buffered to allow the RT to retain this information
after the Status Code register is updated. For alllegal com-
mands. other than Transmit Last Status and Transmit Last
Command Mode command, the Status Word register is
updated with these four bits, Any Error and the Broadcast
flag. The Dynamic Bus Control and Terminal Flag bits are
modified by the appropriate Mode Code commands
whereas, the Broadcast Flag and Any Error bits are set by
the COM1553B internal logic. The Reserved Bits and the
AT address hits are transferred directly into the Status Word
register during the RTA and Status Code command.

Bits DO, 02, D3, and D5-D9 are cleared after transmis-
sion for all commands except Transmit Last Status and
Transmit Last Command Mode Code.

TABLE A:
COMMAND CONTROL CODE BIT DEFINITION
CONTHOL—|
BITS
_ DATA BITS | ce2-cBo _
HT_E le PN DI3 _D1.'! DH Dm DQ I Dﬁ I D?_ DF. | Db Dl D3 D? D1 l DC' FUNCT'DN
! ? . | READ DATA
_X X X }'E X )(_}( )(X)()(X_)(X1 1 XHEGISTER |
LCEJED F{Eé\DDRESS
REGISTER AND
X Xl x | X I x | x| X |Xx X[ X|X X[XIX;j1/|0 X STATUS CODE
REGISTER B
X X | X | X [ X[ %[ X | XX x[X|Xx; X|X'0.0]0 READ LAST CMD
: HEAD EEHOH AiND
' REMOTE TERMINAL
X X X X X X XOX|[¥X|X X|XIX X|0 gl | ADDRESS
i REGISTERS
BUS CONTROLLER
O. XX | X X x [ X[ x X [X|x X/ XIXj0|1 0|TRANSMISSION
BUS CONTROLLER

X—DON'T CARE
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TABLE 1

: RTA and Status Internal Logic Status Word
Data Bus Bit Code Reg. Bits Signais Transmitted
015 (M5SB) RTA Bit 4 (MSB) — RTA Bit 4 (MSB)
014  RTABIt3 — HTABIt3
b13 RTA Bit 2 — . RTABIt2
D12 RTA Bit 1 — RTABit 1
D11 RTA Bit 0 {LSB) - RTABIit0(LSB)
10 Not used . Any Error Message Error
D9 Instrumentation Bit — Instrumentation
b8 Service Reguest Bit — Service Request
D7 Reserved — Reserved
(B]3 Reserved — i Reserved
D5 Resarved — Reserved
i D4 Not Used Broadcast Flag Broadcast Flag
D3 Busy — Busy
D2 Subsystem Flag Bit — Subsystem Flag
D1 Dynamic Bus Control ¢ Dynamic Bus Mode Code Dynamic Bus Control Bit
| Acceptance Ermable Bit command
{See Note)
D3 (LSB) Terminal Flag Enable Inhibit Terminal Flag (set) Terminal Flag
Bit {Ses Note) or
Override Terminal
Flag (reset)
L Mode Code command L

Note: When the Dynamic Bus Control Acceptance Enable bit is set, the AT will accept a Dynamic Bus Mode code

request. If this bit is reset the RT will reject a Dynamic Bus Mode Code command request. The Terminal Flag
Bit (if enabled) is only set high if no Inhibit Terminal Mode Code cormmand has been received., or if an Override

Inhibit Terminal bit command is received.

Last Command Word Register

The last valid Command Word received by a Remote
Terminalis stored in an internal 16 bit Last Command Reg-
ister. This makes it readily available for transmission onto
the data bus whenever the Remote Terminal receives a
Mode Command to transmit the last Commang Word, The
Last Command Register contents are automatically writ-
ten into external memory following a receive or a transmit
message.

As a bus controfler {BC), the Last Command Register is
used to hold the command transmitted before the present
command. In BT-RT transters this register of the BC holds
the receive command while the transmit command is being
transmitted.

The processer has the option of reading the Last Com-
mand Register of either a bus controller or remote terminal,
by issuing a Read Last Command Register command code.

Error Register And RTA Register
{Error Register)

A 7-biterror registeris provided in the COM1553B to hold
any errors associated with the previcus message. If one
or more of the 7 error types exists, the COM1553B asserts
the Invalid Message output pirt {IM) at the same time that
Message Complete (MC) is asserted, cusing either a Re-
mote Terminal or a Bus Controller that an error occurred in
the previous meassage. If desired, the processor may read
out the 16-bit error word by ssuing a read error register
command code. When operatirg as a Remote Terminal, the
COM1553B will write the Receive register. Error register and

Last Command register automatically into external memory
at the end of each command message because these reg-
isters may change before the processor has determined
the necessity of reading them. The Error register may be
read anylime during a message except during message
transfers.

TABLE 2
The 16-bit error word is defined as follows:
! DATA BUS ERROR BIT
LINE DEFINITION
D15 RT Address Bit 4
D14 RT Address Bit 3
D13 RT Address Bit 2
D12 RT Address Bit 1
D11 ' BT Address Bit 0
D10 Unused
09 Improper Syrc
! D8 Address Mismatch Error
Dy Improper Word Count
Ds Response Time Error
. D5 - Infgrmation Field == 16 Bits
D4 Unused
D3 . Invalid Manchester (I
. D2 Parity Error
‘ ol Unused
Do Unused

*Unused bits are set high.
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Mode Detection Logic

Both receive and transmit Command Words for a Remote
Terminal and Bus Controller are decoded by the Mode
Detection Logic. The Mode Detection Logic examines the
following Command Word field to establish the correct
operating mode for the COM1553B {Refer to TABLE B}

Subaddress/Mode Code Field (D5-D9)
and Data Word Count/Mode Code (D0-D4)

This field Determings if the command is a normal com-
mand or a Mode command. A subaddress field of 00000 or
11111 implies a Mode command. All other codes are inter-
preted as a subaddress. Once a Mode Command is
detected the mast significant bit of the Data Word Count!
Mode Code figld is decoded. A most significant bitof “zero”
implies no associated data with the Code Command. A
“ang' in this position implies that a Data Word will follow.

The COM1553B recognizes five Mode Code commands
(Refer to TABLE B). Transmit Last Command or Transmit
Last Status word Mode Code commands, when received
by the COM1553B, will autcratically transfer the contents
ofthe Transmit Last Command or Transmit Last Status reg-
ister onto the 15538 setial bus.

The Override/Inhibit Terminal Flag and Dynamic Bus
Control Mode Code commands, when received by the
COM1553B, may change the state ofthe Terminal Flagand
Dynamic Bus Control bits of the Status Word register. The
Inhibit Terminal Flag Bit Mode Code command resets the
Terminal Flag bit.

The Overnide Inhibit Terminal Flag Mode Code com-
mand enables the Terminal Flag bitif itwas praviously dis-
abled. Finally, Dynamic Bus Cantrol Modé Code command
sets the Dynamic Bus Control bit in the Status Word if the
Dynamic Bus Control Enable bitis high. If the enable bit is
low, the Dynamic Bus Gontrol bit in the Status Word remains
low when a Dynamic Bus Control Mode Code command is
received.

Broadcast Mode Code

Broadcast Mode Gode Commands are acknowledged if
the T/R bit is low. If the T/R bit is high all Broadcast Mode
Code commands without associated Data words are
acknowledged except Dynarmic Bus Control and Transmit
Last Status Word.

lllegal Broadcast Commands are not acknowledged; the

M output pin is, however, puised low.

TABLE B
MODE CODE DEFINITION
- | DETECT | DETECTED SPECIAL
| FUNCTION _CON DITION BY CONDITIONS COMMENTS
Broadcast Allopesin RT Broadcast Status word is Address compare
address field of | Decode Logic written into Memory must recognize all
L CMD WD but not transmitted ones as Broadcast
Mode CGodes All zeros or Mode Code MSB of Word Count Word Count
onesin sub- Decode Logic 0 = No data Word is Decoded
address field 1 = With Data Word as mode code
o of CMD WD
{1) Dynamic | Word Count Dynamic Bus Accept
Bus . Field = Q0000 Bi of Status word
Control . enabled for
L _ fransmission
(2) Transmit Word Count Status Word remains
Last Field = 00010 unchanged
Status
L Word _ _
{3} Inhibit Word Count Terminal Flag Bit of
Terminal Field = 00110 Status word inhibited
_Flag Bit . ~ until overtiden ]
{4) Qverride Waord Count Removes Inhibit from
[nhibit Field = 00111 Terminal Flag Bit of
Terminal Status Yord
B Flag Bit B . _
i5) Transmit Word Count Status Word
Last Field = 10010 Transmitted followed
Command by Last Command
Register. Status Word

| remains unchanged.
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OPERATION

When operating as either @ Bus Controller or Remote
Terminal, the COM1553B decodes the Command Word and
determings the type of message transfer, Having deter-
mined the type of message transfer, the COM1553B
generales the proper control and timing signals to com-
plete the transfer {refer to Figure 2}. The types of messages
are listed below:

1) Bus Controlier to Remote Terminal
2) Remote Terminal to Bus Controller

3} Remote Terminal to Remote Terminal
4) Made Code without Data Word
5) Mode Code with Data Word {transmit}
5} Mode Code with Data Word (receive)
7) Broadcast Bus Gentroller to Remote Terminal
8) Broadcast Remaote Terminal to Remote Terminal
8] Broadcast Mode Code without data
10) Broadcast Mode Code with data

Bus Controller Transaction (RT/BC of the COM1553B set low)

The following section describes each 15538 information
transfer farmat from the Bus Controller viewpoint. A table
showing external memaory operation is also provided for
each message format.

Note that all MIL-5TD-1553B serial bus activity is initi-
ated by the Bus Controller,

Bus Controller-to-Remote Terminal Transfer (BC to RT)

This message format covers transactions where the Bus
Controller transmits a receive Command and Data Words
to a Remote Terminal. Initializing the COM1553B is accom-
plished by the processor inading an external memory
acidress counter with the starting address of the COM15538
memary contrel block (address where the Command Con-
tral Code CB2-CB0 resides). The Bus Controller processor
next issugs a Command Strobe {CSTR) and holds it
fow until the COM1553B issues a Command Strobe Ack-
nowledge {CETRA). The COM1553B then responds with a
Data Transfer Reguest (DTR) which initiates a normal
memory cycle.

Refer to figure 1 for timing asscciated with loading the
Coemmand Control Codes (CB2-CBO) into the SOMI1553B

prior to transmitting the Command Word,

The first memory cycle loads the Command Contral Code
bits CB2-CB0 from external memory into the COM1553B
functioning as Bus Controller (BC). The BC decodes this
command to determing the type of memary transaction to
perform {refer to TABLE A). The next read cycle loads the
Command Word into the BC command register and then
transmits it orto the 15538 bus. This Command Waord, while
in the command register, determines the BC mode of oper-
ation. The BC then completes this BC 1o RT transaction by
issuing a predetermined number of read cycles (deter-
mined by the value in the word count field of the Command
Word) and transmitting the data onto the 15538 bus. After
transmission of the !ast Data word. the BC initializes its
response timer, expecting a Status Word from the remote
terminal within 14 ps.

After the recepticn of the Status Word, the BC initiates a
memory write cycle which writes the Status Word into the
external memaory. If the BC doesn't receive the Status Word
within the allowed respcnse time the message error bit
is set.

[ = I =}
5 3

i S —
LOW UNTIL
N AFTER
LOW UNTIL OTATR M

/ |

[a] AW —
I Low unTw DTATR l\ 1
: BGACK & CAUSES DTR

HiGH |

R
|

- LW LINTIL
ILow UNTIL GG HIGH | | CfC HIGH |

LOW UNTIL

o WE
1 OTACK

SQUN AFTER
DTACK
LOW UNTIL LOw UNTIL
COMMAND DATR Ta

COMMAND WRITE TO MEMORY

DATA WRITE TO MEMORY

DATA READ FROM MEMORY

FIGURE 2




TABLE 3
BC to RT (The BC transmils a receive
command to the RT)
I COM1553B |
MEMORY MEMORY MEMORY ‘
ADDRESS CONTENTS OPERATION
1 XXX2, READ" |
2 RECEIVE READ
' COMMAND ,
3 i DATA . READ |
. DATA READ =
. DATA READ
34 | DATA READ |
* ¥ ’
| 3 STATUS | WRITE |

*reads command control code bits CB2-CBO
** rasponse time
X = dontcare

Remote Terminal Transfer to Bus Controlier

This message format covers transactions where the Bus
Controller sends a transrmit command to a Remote Terminal
and requests data from it. Initialization of the BC for normal
memory cycles is the same as the previous transfer. The
difference between this transfer and the previous transfer
is that after the Command Word is transmitted, the BC waits
14 ps for the Status Word and the reguested number of Data
Words. The Status and Dala Words are written into axternal
memory via write cycles as they are received by the BC,

TABLE 4
BC to RT (The BC transmits a Transmit
Command to an RT)

TABLE 5

RTto RT
COM1553B
MEMORY MEMORY MEMORY
| ADDRESS CONTENTS OPERATION
1 XXX3, READ*
2 RECEVE READ
COMMAND :
3 TRANSMIT READ
COMMAND
4 STATUS WRITE
{transmitting
. RTY
5 DATA WRITE
. DATA WRITE
. - DATA WRITE
! 36 DATA, WRITE
xx
‘ 37 STATUS | WRITE
{receiving RT)

*raads command control code bits CB2-CBO

** rpgponsa time
X = don'tcare

Mode Code Command without Data
The Bus Controller transmits a specific Mode Command
and expects a Status Word back from the addressed

Rermote Terminal.

r COM1553B
| MEMORY MEMORY MEMORY
ADDRESS | CONTENTS | OPERATION
1 XXX2,, T READ"
2 TRANSMIT READ
COMMAND
K
3 STATUS WRITE
4 DATA WRITE
. DATA WRITE
. DATA | WRITE
35 DATA WRITE

**“reads carnmand control code bits CB2-CBO
response time
X - dontcare

RT-to-RT Transfer

In this message format, the Bus Controlier first issues &
receive Command Word to the receiving Remote Terminal,
followed by a transmit Command Word to the transmitting
terminal. Next. the transmitting RT responds with a Status
Word and the requested number of Data Words 1o both the
receiving RT and BC. The receiving RT at the end of the
message sends a Status Word to the BC. As Status and
Data Words are received by the BC they are written into
external memory.

TABLE 6
COMi5538 |
MEMORY  MEMORY MEMORY
ADDRESS | CONTENTS OPERATION. ‘
1 | Xxx2, READ* |
‘ 2 " COMMAND ' READ ‘
x %
3 STATUS WRITE

*reads command control code bits CB2-CBO

**ragponse ime

X = don'tcare

Mode Command with Data
(BC receives a single word)
In this mode the Bus Controlier issues a transmit Mods
Command to an RT. The addressed Terminal responds 1o
the Bus Controller with a Status Word and a single Data

Word.
TABLE 7
. | COM1553B
MEMORY  MEMORY MEMORY
ADDRESS | CONTENTS OPERATION
1 | Xxx2, READ"
‘ 2 COMMAND READ
* % .
3 STATUS WRITE
| a _ DATA WRITE

‘reads command control code bits CB2-CBO

**ragponse time

X - don'tcare
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Mode Command with Data
(BC transmits 2 single word)

The Bus Controller issues a receive Mode Command and
one Data Word to a Remote Terminal. A Status Word is

returned by the Remate Terminal to the Bus Controller,

AT to RT Transter (Broadcast)

This transfer is similar to the normai BT to RT transfer
with the exception that the Status Word is not returned by
the receiving RT.

TABLE 8 TABLE 10
i COM15538 COM1553B
MEMORY MEMORY MEMORY i  MEMORY MEMORY MEMORY
ADDRESS | CONTENTS OPERATION | ADDRESS CONTENTS OPERATION
1 KXX2, READ" 1 XXX3, " READ”
2 COMMAND READ 2 RECEIVE : READ
3 - DATA - READ COMMAND
* * ' 3 TRANSMIT READ
4 | STATUS WRITE COMMAND
) * K
“reads command control code bits CB2-CBO 4 STATUS WRITE
"rESpOHSE time 5 DATA WRITE
X+ don'tcare . DATA WRITE
. . DATA WRITE
Bus Controiler {(Broadcast) to Remote Terminal Transfer 36 DATA CWRITE

In this mode the Bus Controller issues a Broadeast Com-
mand followed by a number of Data Words. In all Broadcast

Command transfers a BC will not expectto receive a Status ~ *

Word back.
TABLE 9
COM15538
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPI_EF!_;_ATION
1 XXX2, READ"
2 RECEIVE READ
COMMAND
3 DATA READ
+ DATA " READ
. DATA READ
34 DATA | READ

*reads command control code bits CB2-CBO
** response ime
X - don'tcare

"reads comrmand control code bits CB2-CBO
*response time
X = don'tcare

THE FOLLOWING NOTE APPLIES TO THE CURRENT
VERSION OF THE COM 1553B:

When operating as a Bus Controller in a RT {Remote
Terminal) to RT transfer, the COM1553B may incorrectly set
the Invalid Syne Bit in the Errcr Register if the status word
response from the receiving RT ocecurs between 4 and 7
microseconds.

The Bus Controller (BC) may confirm that an error free
message transmission occurred by requesting that the
receiving RT fransmit the last status word. If this status word
maitches the pravious status word, then an error-free trans--
mission occurred.

Remote Terminal Transaction (RT/BC input of the COM1553B set high)

The following section addresses each COM1553B
informatien transfer format from the Remate Terminal
viewpaint,

Bus Controller to Remote Terminal Transfer
{BC to RT, where RT receives data)

In this transfer the COM1553B designated as the RT
receives a command to receve data. As the Command
Word is completely shifted into the receive shift register, the
RT compares the Command Word address field with the
preloaded Remote Terminal address. This determines if the
message is addressed to the receiving RT. If the Command
Word is valid, the RT issues a Data Transfer Request (DTR)
toinitiate a memory cycle. Onee the processor relinguishes
control of the data bus, during the Bus Acknowledge
(BGACK) time, the Command Word is placed on the daia
bus.
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The Subaddress field is thereafter decoded by external
logic and the Command waord is written into external
memory. The RT then receives a predetermined number of
Data Words {specified by the word count field). As each Data
Wordis received it is written into external memory. After the
reception of the last Data Word the RT fransmits the Status
Word, the Message Error, Broadcast Flag, Terminat Ffag,
Subsystem Flag. Busy, and Service Request bits are
updated for all commands except for the Transmit Status
Word and Transmit Last Command Code commands. While
transmitting the Status, the RT writes it into memory. The
RT also writes the Last Command Register, Ervor Register
and Receive Register into memory and then asserts Mes-
sage complete.

Note that the receive register of the RT will contain the
transmitted Status Word.



TABLE 11
BC TO RT (RT receives data from BC)
COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPERATION
‘ 1 COMMAND WRITE
2 - DATA WRITE
! 3 DATA WRITE
. . WRITE
. . WRITE
34 DATA WRITE
*
35 STATUS WRITE
36 LAST | WRITE
i COMMAND
37 ERROR WRITE
REGISTER
38 RECEIVE WRITE
REGISTER

Remote Terminal-to-Bus Controller Transfer
(RT transmits data to BC)

The Remcte Terminal receives a Transmit Command
Word from the Bus Contraller, The RT will then proceed to
dacode the Cormmand Word, as in the previous case and

within the respense time transmits the Status Word.

While the Status Word is being transmitted the RT issues
awrite memory cycle to write the Status Word into external
memery. Thereafter, the Datawords are read from memory
and transmitted. After the last word is transmitted the RT
writes the contents of the Last Command Register, Error

Register and the Receive Ragister inte memary.

TABLE 12

Remote Terminal to Bus Controller
{RT Transmits Data to BC)

COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPERATION
1 COMMAND WRITE
* %
2 STATUS WRITE
3 DATA READ
. DATA READ
. DATA READ
34 DATA READ
35 LAST WRITE
COMMAND
36 ERROR WRITE
REGISTER
37 RECEIVE WRITE
REGISTER

**'ragponse time

Remote Terminal-to-Remote Terminal Transiers

From the Remote Terminal viewpoint, RT-to-AT trans-
fers are similar to the RT to BC receive or transmit data

transters. The only exception is that the receiving terminal
waits for the first Data Word from the transmitting terminal.
This satisfies the protocol requirement that the fransmitting
terminal first send its status to the controller before it trans-
mits the data ta the receiving terminal.

Mode Command with Data
(RT receives a Mode Code Command to transmit)

In this transfer, after the Transmit Mode Command is

received, the RT transmits the Status and one Data Word.

TABLE 13
-' COM1553B
MEMORY MEMORY MEMORY
ADDRESS '@ CONTENTS | OPERATION
1 COMMAND WRITE
* ¥
2 STATUS WRITE
3 DATA READ"
a LAST WRITE
COMMAND
5 ERROR WRITE
REGISTER
6 RECEIVE | WRITE
. BEGISTER

*

*
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*For a Transmit Last command Mode Code, Data is not
read from memary but transmitted from the internal Last
Command register.

* rasponse time

Mode Code Command with Data
{RT receives a Mode Command to receaive)

This transfer is similar to a Receive Command having only
one Data Word.

TABLE 14
| COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPERATION
1 COMMAND WRITE
2 DATA WRITE
& %
3 STATUS " WRITE
4 LAST WRITE
COMMAND
5 ERROR WRITE
REGISTER
6 RECEIVE WRITE
| REGISTER ,

* response time

Bus Controller Broadcast Transfer to RT

The RT receives a Broadcast Command te receive data.
It data received during a broadcast message is invalid, the
COM1553B will set the message errer bit.
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TABLE 15
RT RECEIVE
COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPERATION
1 COMMAND ! WRITE
2 DATA " WRITE
. DATA . WRITE
. DATA WRITE
32 DATA - WRITE
33 STATUS ! WRITE"
34 LAST ' WRITE
COMMAND :
35 ERROR ' WRITE
REGISTER ;

‘Inall broadcast transfers, a memory cycle is shown for the
Status Word butthe RT does not transmit it on the 1553B
bus.

Broadcast Mode Code Command with Data
This Broadcast Mode Code command is detected if the
MSB of the word count field is a logical high.
Transmission of the Status Word is suppressed as in the
previous case but is loaded into external memory.

TABLE 16
RT RECEIVE
f COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS OPERATION
1 COMMAND | wRITE
2 DATA WRITE
3 STATUS WRITE”
4 LAST WRITE
COMMAND
5 ERROR  WRITE
REGISTER i

*In all broadcast transfers, a memory cycle is shown for
the Status Word but the RT does not transmit it on the
15538 bus.

s2

Broadeast Mode Code Command Without Data

This Mode Code command is detected if the M3B of
the word count field 1s zerg. This transaction is the same as
the previous transfer except that there is no Data Word
transter.

TABLE 17
‘ COM1553B
MEMORY MEMORY MEMORY
ADDRESS CONTENTS | OPERATION
1 COMMAND  WRITE
2 STATUS WRITE™
3 ; LAST WRITE
' COMMAND
4 ERROR WRITE
REGISTER ‘

In all broadcast transters, a memoery cycle is shown for
the Status Word but the RT does not transmit it on the
15538 bus.

Broadeast AT to RT Transfer

For this message transfer a Broadcast Command
to receive is issued by the Bus Controller. This is followed
by a normal Transmit Command to the transmitting Re-
mote Terminal. The Remote Terminal responds with a nor-
mal tranamit message format of Status Word and Data
Word(s). The receiving terminals do not transmit a Status
Word after receiving the data. However, they do go through
amemory cycle 1o load the Status Word into their respec-
tive memaories.

Fer the Remote Terminal receive transfer refer to Table
15, The only difference in this transfer is that there is a gap
time between the Command and Data word.

For the Remote Terminal transmit transfer refer to Table
12. The only ditference in this transfer is that the Receive
Register is not written into memory.



MAXIMUM GUARANTEED RATINGS*

Operating Temperature Range . .......... P R R A5 to +125°C
Sterage Temperature Range .. 8510 +150°C
Lead Temperature (Soldanng. TOSECOMAS) . . .. o ierier e e e +325°C
POSIIVE VOIS ON ANY PIM ... ote o e oo b et oottt s e + 15V
NegativeVoltageonanypinexceptVBB,withrespecttogmund e BN

“Stresses above those listed may cause permanent damage to the device. This is a stress rating only and functionai operation of the
device at these or any other condition above those indicated inthe operational sections of this specification is not imphied.

NOTE: When powering this device from laboratory or system power supplies, itis important that the Absclute Maximum Ratings not
be exceeded or device failure can result. Some power supplies exhibit valtage spikes or “glitches” on their cutputs when the AC power
is switched on and off, In addition, voltage transients on the AC power line may appear on the DC output. If this possibility exists, itis
suggested that a clamp circuit be used.

DC ELECTRICAL CHARACTERISTICS T,  — 5510 125°C, Vo = 5.0V 5%, Voo = 12V £ 5%, Vg = —5V +5%

PARAMETER MIN TYP MAX UNITS COMMENTS
W, Input Low \bltage -03 08 Y
Y,  Input High Voltage 3 Voo W
vV, Qutput Low Voltage 0.4 W ., — —3.2mA
Vo,  Output High Violtage 2.4 4 5 Y lor = BmMA
I Input Leakage Currant 10 .Y
C. Input Capacitance 10 25 pf
C. QOutput Capacitance 10 15 pf
€. LoadCapacitance 100 180 pf
P, Power Dissipation 0.8 W T, = 25°C
beo 40 maA
.. 100 ma
|

=
=]

AC ELECTRICAL CHARACTERISTICS

PARAMETER MIN TYP MAX UNITS COMMENTS
ok clock frequency 12 MHz 50% duty cycle
t Clk. rige time & ns
t, Clk, fall time_ 6 ns
t. DTRand WE 0.5 0.5 1 us
t. BGACKto DTR 08 1.3 2 us
t; WE to DATA 50 100 ns
t. DTACK to WE 1.5 2 ns
t, DTACK to R-W 1 1.5 ILS
L DTACK to C:D 1.5 2.5 s
t, CSTR o CSTRA 673 s
t, CSTRAto CSTR 1.5 1S
t, CSTRA width 500 ns
t.,  C:Dio DATA ]

L CMOtoIM 3.25 13
L. IM width 500 ns
. VO width 1 T
., VCIoIM 1.75 ps
t, CRioMC 700 ns
the CDto M 2.25 L
t,. CiDto MC 750 ns
t. CiltoMC 1.25 LS
L, CMDtoMCF reset 375 S
. CHWD to MCF set 4.75 WS
L, CMD to vC 275 ps
t.  C:Dto MCF reset 1.5 Ls
t,  C/Dto MCGF set 1 L5
., ~ PORwidth _ 2.5 Tk
t,, Receie CMD1io DTR 4.25 183
t, Transmit CMDto DTR 575 pS
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FIGURE 3:
RECEIVER LOGIC WAVEFORMS
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AC CHARACTERISTICS
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INVALID MESSAGE {IM)

MESSAGE COMPLETE (MC)

AS A RT AS ART
CASE 1 CASE1 AT THE COMPLETION OF AN ERROR FREE AROAD-
. CAST COMMAND TRANSACTION AFTER THE
cuown [1] K [w]isTer] EAAQR REGISTER IS WRITTEN INTO MEMORY.
’ :-— 1., I
cD
L n -II'1 1, fe—
== ue 1
CASE 2 THE T:R BIT IN THE BROADCAST " *-1‘ b=
CMD IS SET HIGH. .
CASE 2 AT THE CCMPLETION OF & TRANSMIT GR REEEEIGVE
t COMMAND TRANSACTION AFTER THE DATA -
BROADCAST Wb [+ ] . [1]s]® ] " ISTER IS WRITTEN INTC MEMORY.
H |-—1,.—c—| I-l-
VC —! l .
! [asn) |
M |*‘*1 Me n
CASE 3 AN ERROR OCCUARED DURING A5 ABC
A BROADCAST CMD CASE 3 WHEN THE Bf: IS5UES A RECEIVE COMMAND THE
MC SIGNAL OCCURS AFTER THE STATUS WORD 15
= I WRITTEN INTO MEMORY.
I_"‘ - WHEN THE BC ISSUES A TRANSMIT COMMAND,
M N H THE MC SIGNAL OCCURS AFTER THE LAST DATA
i | WORD IS WRITTEN INTO MEMORY.
MC L —
_'|1 |"'"‘ cb I
v 1
CASE 4 NON BHOADCAST CMO Me E 1
T'B
c:b JI AS A BC ORRT
M I_| CASE 4 AT THE COMPLETION QF LOADING THE AT
ADDREES REGISTER OR
MC —ﬂ READING THE DATA REGISTER.
AS A BC ¢
CASES A TRAMSMIT OR RECEIVE BC TRANSFER MC |_|
ch |
CASE 5 AFTER READING THE ERROR REGISTER.
M = --Iﬂ
Ilt
1 ¢:D [
M —L —-1 t e
MC ﬂ
NOTE: Message complete and invalid message sutputs of
the COM 1553E are negative gulses i.e. MC and IM.
35 Marus Brel Hauppauge NY. 11782
|5961 2733100 - TW3-510-327-B308
Circuit diagrams usibzing SMOC oroducts arencluded 45 8 means of ihostraleo bppeeal sermcanduesar apphod-
Licres, cansocguently complote intarmation sutticient for consiroction ourpases s not ~ooossdrily Jiven. The
infarmabion has seen cass'ully checked and 15 belicved 0 be erovely reliabia, Howaeer, o responsibibily s

aszurmcd for indoccuracas Furthermaore, soch nformalion does not convey 10 the purcnsser o the semiconductor
davives descohed any eense bnder the patens: rights o SMC arot-ars. BMEO raserves the nghi o make changes
at amy lime in ordes tocnprove designe aed supply the Bess prococl possible




