
INTEGRATED DATABUS MODULE (MIL. LINK) IDM1553
ABRIDGED VERSION - PLEASE REFER TO SEPARATE DA'IA
SHEET FOR FULL INFORMATION

The C-MAC IDM 1553 (MIL-LINK) Integrated
Databus Module is a complete MIL-STD 15538 or
STANAG 3838 interface, capable of operation in Bus
Controller (BC), Remote Terminal (RT) and Bus
Monitor (BM) modes, see block diagram fig. 1
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Packaged in a 78 pin DIP or 82 pin flatpack package the
lDM1553 contains two low power +5V only transceivers,
complete BC/RT/BM protocol logic in a single custom chip,
a PROM containing firmware defining the structure of the
control and data areas to be set up in memory, arbitration
logic and 8K X 16 RAM which can be byte addressed and
is expandable externally to 64K X 16.

T h e  c u s t o m  c h i p  w i t h i n  t h e  h y b r i d  a l s o  i n c l u d e s  a
microprocessor with its own dedicated instruction set for
use in BC mode. This enables the lDM1553 to operate
autonomously, scheduling and linking message lists with
minimum host CPU overhead.

All 1553 operations are controlled by CPU access to the
shared RAM and the  in te r face  can be  conf igured  in
pseudo-dual port or DMA modes.

The lDM1553 opera tes  over  the  fu l l  m i l i ta ry  -55"C to
+125'C temperature range and is available screened to
MIL-STD-883.

CPU INTERFACE

The CPU interface mode is selectable for pseudo-dual port
o r  D M A  m o d e s  o f  o p e r a t i o n  u s i n g  a  d i s c r e t e  p i n
DMA/DPR. With a pseudo dual port interface the address
and data lines of the lDM1553 module are isolated from

tDM1553

those of the host CPU by external buffers. Arbitration logic
within the hybrid decides which access has to be served
first when both internal controller and host CPU attempt to
access the RAM at the same time and controls the buffers
accordingly. In this mode of operation, internal or e)dernal
RAM or a combination of both up to a maximum size of
64KX 16 can be used as shown in f igs.2,3 and 4. The
in te rna l  RAMs can be  accessed independent ly  us ing
separate chip select lines allowing easy interfacing with an
8 bit bus.

The CPU is  a lso  ab le  to  access  the  reg is te rs  o f  the
lDM1553 using the CREG line and address lines A0 and
41. Handshaking to the CPU is provided by the single
CDTACK line indicating when a transfer is complete.

ln  the  DMA mode o f  opera t ion  the  in te rna l  a rb i te r  i s
disabled and the lDM1553 address, data and control lines
are connected directly to those of the host CPU as shown
in fig. 5. Access to the host's system bus is obtained using
the industry standard handshake lines, Bus Request, Bus
Grant and Bus Grant Acknowledge. Internal memory would
usually be disabled (unless it was to form part of the host's
syste!_rnernely) by connecting the memory chip select
lines (M-EMCSUIN and MEMCSLIN) to a logic high.
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F i g . 5

MIL-STD-I 5538 BUS INTERFACE

The lDM1553 provides dual complementary bus lines for
connecting directly to a transformer. Either the internal or
ex terna l  watchdog t imers  can be  se lec ted  us ing  the
INT/EXT line. lf external watchdog timers are used the
watchdog reset outputs, WTDGARES and WTDGBRES
can be used to tr igger monostables. Each monostable
output should dr ive the corresponding transmit ter inhibi t
line, TXINHA or TXINHB, high for a period of 680 - 800 ps
to enable transmission on the 1553 bus. An example of
externalwatchdog timer connection is shown in fig.6.

lDM1553

Typical lDM1553 DMA Mode configuration

The inout TXOFF will disable both transmitters if strobed
once. This function can be used to inhibit transmissions on
the  1553 bus  i f  the  hos t  p rocessor 's  watchdog t imer
expires.

IDM1553 REGISTERS

ln  add i t ion  to  the  cont ro l  and da ta  a reas  wh ich  are
implemented in RAM there is also a set of registers which
can be accessed from the host CPU using the CREG line
and address  l ines  A0 and A1.The de f in i t ion  o f  these
registers changes with the mode of operation.

Fig. 6 Example Connection of Optional External
Fail-safe Timer
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CONTROL BLOCK

The lDM1553 Control Block has a fixed length of 32 words
and begins at the address held in the Control Block Pointer
at location 0000 in RAM. The Control Block is responsible
for overall control of the module and its definition varies
according to the mode of operation. The contents of the
C o n t r o l  B l o c k  a r e  o n l y  i n t e r r o g a t e d  b y  t h e  i n t e r n a l
controller during initialisation and altering such information
during operation does not affect the current operational
mode. An overview of the Control Block's functions is given
below.

General
Operational Mode, BC, RT or BM.
Selftest execution.
Time Tag counter update rate.
Global error and status reporting.

RT mode
RT Address (if external THARD pin is at a logic low level).
Addressing of RT Descriptor block.
Mode code illegalisation.
Global interrupt enabling.
Mode code data storage.
Pointers to start and end of monitor stack (if BM mode
enabled).

BC mode
Addressing of BC Descriptor tables.
Last message table instruction address.
Acyclic event control.

REMOTE TERMINAL OPERATION

R e m o t e  T e r m i n a l  m e s s a g e  h a n d l i n g  i s  b a s e d  o n
descriotors. Three descriptors are associated with each
subaddress (one for transmit, one for receive and one for
broadcast messages). The descriptors reside in memory
and are listed sequentially according to subaddress. Each
descriptor controls the action carried out by the lDM1553 in
response to a message with that subaddress and T/R bit
combination. lt also reports on the validity of the received
message and directs associated data to or from one of two
data buffers which can have a maximum size of 32 words.
A t ime tag word is also recorded with each received
message. Toggling of the data pointers to the two buffers is
controlled by the lDM1553 for receive messages and by
the host for transmit messages.

tDM 1553

BUS CONTROLLER OPERATION

ln BC mode the lDM1553 off-loads the CPU of all routine
data transfers involved with 15538 message transfers by
providing a wide range of user programmable functions.
The Bus Controller architecture consists of a Control Block'
one or  more  message l i s ts ,  T rans fer  and Mode code
Descriptor Blocks and the Data Buffers al l  residing in
m e m o r y .  T h e  m e s s a g e  l i s t  i s  c o n s t r u c t e d  f r o m  a
consecut ive  sequence o f  Bus  Cont ro l le r  ins t ruc t ions
beginning at an address contained in the Program Pointer,
address 0001 (hex).

BUS MONITOR OPERATION

Bus Monitor mode is an extension of Remote Terminal
mode and a l lows the  lDM1553 to  ac t  so le ly  as  a  Bus
Monitor, capturing all '1553 bus traffic, or as a combined
RT/BM where it acts as a normal Remote Terminal to its
own address as well as capturing all other 1553 bus traffic.
Monitor mode is enabled by setting the MON bit to 1 in the
Interface Control Word of the RT Control Block. Setting the
RT address bits (either hardware or software) to all ones
w i l l  r e s u l t  i n  t h e  l D M 1 5 5 3  i m p l e m e n t i n g  t h e  m o n i t o r
function only and not responding to any commands.

SELFTEST

The lDM1553 imolements a set of internaltest procedures,
any  o f  wh ich  can be  enab led  by  the  hos t  CPU.  Whi le
executing the tests the lDM1553 will not operate as a BC,
RT or BM.
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Table 1 ABSOLUTE MAXIMUM RATINGS

Supply voltage range

(+5V) V""o V""" V"""

(-15V) Vs*o V"" (1DM1553 -15 only)

Receiver Differential Voltage

Operating Case Temperature Range

Storage Temperature Range

Lead Temperature (soldering 10 sec)

0.3 to TVdc

0.3 to -18Vdc

40V pk-pk

-55"C to +125'C

-65"C to +150'C

+265"C

Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent device failure. Functionality at
or above these limits is not implied. Exposure to absolute maximum ratings for extended periods may affect device reliability.

Table 2 RECOMMENDED OPERATING CONDITIONS

PARAMETER MIN MAX UNIT

Supply Voltage

(+5V) V""o V""" V"""

(-15V) V"*o VsN"

Low Level Output Current
MEMCSOUT, BUFEN, CDTACK IO"
All other outputs lorz

High Level Output Current lon

4.5

-14 .25

5.5

-15.75

1 0
4

-2

Vdc

Vdc

mA
mA

mA



tDM1553

Tab|e 3 POWER SUPPLY CURRENTS

* NOTE: - Supply currents include one channel transmitting with the second channel in standby mode.

PARAMETER TYPICAL MAX UNIT

IDM1553-05 SERIES

TotalV"" StandbY
* 25% Duty Cycle
* 100% Duty Cycle

IDM1553-15 SERIES

TotalV"" standby
* 25% Duty Cycle
* 100% Duty Cycle

TotalV., Standby
* 25% Duty Cycle
* 100% Duty Cycle

235
335
635

240
250
280

1 0
45

175

460
580
940

450
470
5 1 0

1 5
65

220

mA
mA
mA

mA
mA
mA

mA
mA
mA



Table 3 DC ELECTRICAL CHARACTERISTICS

tDM 1553

PARAMETER SYMBOL TEST CONDITIONS M I N MAX UNIT
LOGIC

High Level Output Voltage

Low Level Output Voltage

Low Level Output Voltage

High Level Input Voltage

High Level Input Voltage

Low Level Input Voltage

High Level Input Current

Level Input Current

High Level Input Cunent

Low Level Input Current

High Level Input Current

Low Level Input Current

High Level Input Current

Low Level Input Current

High Level Input Current

Low Level Input Current

High Level Input Current

Low Level Input Current

High Level Input Current

Low Level Input Current

High Level Input Current

Low Level Input Current

Output Load Capacitance

lnput Load Capacitance

Input Clock Frequency Tolerance

Clock High & Low Time

Clock Rise & Fal l  Time

RECEIVER

Differential Output

Differential Input lmpedance

Common Mode Rejection Ratio

Threshold Voltage

TRANSMITTER

Differential OiP Voltage

Differential O/P Voltage

Output Rise & Fall Time

I r re

VOUT

v t N

VoH

Vorr

Vop

Vrsr

Vruz

Iru r

I  t L 1

t H 2

ttL2

r t H 3

r t L 3

r t H 4

Irr+

Irss

Irrs

I  t H 6

l to

t H 7

ttLT

r t H S

Vcc = min,  loH = -2mA

vrq:l!,n&,-: lltA-
(MEI4CSOUT, eUrertr, COrnCXl
Vcc = min, lor-z = 4mA (All other outputs)

Guaranteed input high for CLK32 and BESET inputs

Guaranteed input high for al l  other logic
l/P's (not BUSA, BUSA, BUSB, BUSB)

Guaranteed input low for al l  logic
l/P's (not BUSA, BUSA. BUSB, BUSB)

v|H>2.2V (TXOFF, TAO-4, TPAR,
THARD, SLOW inputs with internal pull down resistor)

vrL<0.7v (TXOFF, TAO-4, TPAR,
THARD, SLOW inputs with internal pul l  down resistor)

V|H>2.2V (address l ines A0-A15)

V1L<O.7V (address l ines A0-A15)

Vn>2.2V (data l ines Do-D15)

VrL <0.7V (data l ines D0-D15)

V,''22.2Y (DMA/DPR, CR,&V inputs)

Vrr (0.7V (DMA/DPR, CR/VV inputs)

Y u >2.2V (MEMCSUIN. weVCSttt ' , t  inputs;

Vrr S0.7V (MEMcsutN. Me-McsLlN inputs;

VrH >3.1V (CLK32, RESet inputs)

Vrr <0.7V (CLK32, RESET inputs)

Y n =2.7 Y 1r-x n n n, rx trl H a
CTVEX/I/BG, CREG-, INTIN inputs)

V,. =0.4V (tXlt',tHA, TXINHB,
CMEM/BG, CREG, INTIN inputs)

V I =2.7V (INT/EXT, INTDTACK.
MREO, INTR/W, BB. BGACK.
inputs with internal pull up resisto0

Vrr- =0.4V (lNT/E-XT. tNnOrlCr
MREQ, INTR,^/V, BR, BGACK
inputs with internal pul l  up resistor)

Frequency = lMHz at 0V

Frequency = lMHz at 0V

Nominal frequency = 32MHz

Transformer coupled

Direct coupled

3 . 1

- 1 0

-JU

-JU

- 1 0

- 1 0

- 1 0

- 1 0

-20

-20

-0.8

12.5

40

0.6

1 8

b

1 0 0

0.7

0 .4

200

+30

+30

+zv

+zv

+1V

+20

+ 1 0

+ 1 0

+20

+20

20

40

J U

1 0

1 0 0

5

o.82

40

4

27

I

300

IA

pA

pA

pA

pA

pA

pA

pA

pA

pA

pA

pA

trrA

mA

uA

mA

pF

pF

ppm

vp-p

Kohm

dB

vp-p

. Y  Y
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Table 5 lDM1553 - )O( - XD PIN-OUT (DUAL-IN-LINE PACKAGE)

P I N NAME TYPE FUNCTIONAL DESCRI PTION

1
z
e

4

o
7
8
I
1 0
1 1
1 2
1 3
1 4
t c
1 6
1 7
1 8
1 9
20

21
22
23
24
25
26
27
28
29
30

3 1

32
JJ

34

35

36

37
38
39

DO
D2
D4
D6
D8
D 1 0
D12
D14
TA1
TAO
TA4
THARD
WTDGBRES
V"""
BR
BGrcK
P H I l
V.ru

GND B
BUS B

LOGIC GND
A1
A3
A5
A7
A9
4 1 1
A 1 3
4 1 5
DMA/DPR

MEMCSOUT

CLK32
CREG
SLOW

TXII\HA

cR/vv-

WTDGARES
GND A
V.ro

tlo
tlo
va
vo
vo
tlo
tto
tlo
I
I
I
I
o

tto
tlo
o

tlo
vo
vo
vo
tlo
vo
o
o
I

o

o

DATA BUS BIT O
DATA BUS BIT 2
DATA BUS BIT 4
DATA BUS BIT 6
DATA BUS BIT 8
DATA BUS BIT 1O
DATA BUS BIT 12
DATA BUS BIT 14
TERMINAL ADDRESS BIT 1
TERMINAL ADDRESS BIT O
TERMINAL ADDRESS BIT 4
HARDWIRED TERMINAL ADDRESS SELECT IF HIGH
EXTERNAL WATCHDOG TIMER RESET ON BUS B
+5V SUPPLY FOR DIGITAL LOGIC CIRCUITRY
BUS REQUEST. USED FOR DMA OPERATION
BUS GRANT ACKNOWLEDGE. USED IN DMA MODE
SMHz CLOCK OUT - PHASE 1
RESERVED FOR -15V TO BUS B TRANSCEIVER
GROUND TO BUS B TRANSCEIVER
TRANSCEIVER B BUS SIGNAL (TRUE)TO THE
TRANSFORMER ON 1553 CHANNEL B
GROUND FOR THE DIGITAL LOGIC CIRCUITRY
ADDRESS BIT 1
ADDRESS BIT 3
ADDRESS BIT 5
ADDRESS BIT 7
ADDRESS BIT 9
ADDRESS BIT 11
ADDRESS BIT 13
ADDRESS BIT 15
DMA OR DUAL CONFIGURATION SELECT. HIGH - DMA
MODE, LOW - DUAL PORT MODE
MEMORY CHIP SELECT OUT. MAY BE CONNECTED TO
N4E]\4CSIJIN AND IVIET/ICSLIN OR TO EXTERNAL MEMORY
32MHz CLOCK INPUT
INTERNAL REGISTER SELECT LINE FROM CPU
SLOW CLOCK. WHEN HIGH A 16MHz CLOCK CAN BE
USED BUT MEMORY ACCESS TIME IS INCREASED.
(C-MAC TEST PrN ONLY)
TRANSMITTER INHIBIT A FROM EXTERNAL WATCHDOG
TIMER
READMRITE LINE FROM CPU (DUAL PORT MODE).
HIGH - READ, LOW - WRITE
EXTERNAL WATCHDOG TIMER RESET ON BUS A
GROUND TO BUS A TRANSCEIVER
RESERVED FOR -15V TO BUS A TRANSCEIVER

Table continued overleaf



PIN NAME TYPE FUNCTIONAL DESCRI PTION

40

41
42
43
44
45
46
47
48
49
50
c l

52
53

54
55

56
C T

58
59

60
61
62
63
64
65
66
67
68
69

70

71
72
73
74

75
76
77
78

MEMCSLIN

R-FT
rlrow
EUFEN
Clttftl4leG

corncx
ttriTttrt
V""o

Bfn

BUSA

D 1
D3
D5
D7
D9
D 1 1
D 1 3
D 1 5
TA3
TA2
TPAR
PHI2
TXII\HB

TXOFF
INTDTACI(

MREO
INT/E-XT
V"",
zu-S B

AO
A2
A4
A6
A8
4 1 0
412
414
INTRA/V-
N/IE]VICSUIN

r/o
vo
tlo
vo
UO
vo
uo
vo
I
I
I
o
I

I

r/o

tlo
I

vo
tto
tlo
tlo
tto
vo
vo
o
tto
I

I
o
o
I

o
I

TRANSCEIVER A BUS SIGNAL (TRUE)TO THE
TRANSFORMER ON 1553 CHANNELA
DATA BUS BIT 1
DATA BUS BIT 3
DATA BUS BIT 5
DATA BUS BIT 7
DATA BUS BIT 9
DATA BUS BIT 11
DATA BUS BIT 13
DATA BUS BIT 15
TERMINAL ADDRESS BIT 3
TERMINAL ADDRESS BIT 2
TERMINAL ADDRESS PARIry BIT
8 MHz CLOCK OUT - PHASE 2
TRANSMITTER INHIBIT B FROM EXTERNAL WATCHDOG
TIMER
TURNS BOTH TRANSMITTERS OFF WHEN PULSED HIGH

DATA ACKNOWLEDGE TO/FROM CPU (DMA MODE)
(NOTE - tN DUAL PORT MODE THIS SIGNAL lS AN O/P)
MEMORY REQUEST. USED IN DMA MODE
I NTERNAL/EXTERNAL WATCH DOG TI M ER SELECT
+5V SUPPLY TO TRANSCEIVER B
TRANSCEIVER B BUS SIGNAL (INVERTED) TO THE
TRANSFORMER ON 1553 CHANNEL B
ADDRESS BIT O
ADDRESS BIT 2
ADDRESS BIT 4
ADDRESS BIT 6
ADDRESS BIT 8
ADDRESS BIT 1O
ADDRESS BIT 12
ADDRESS BIT 14
READMRTTE LINE TO/FROM CPU (DMA MODE)
UPPER MEMORY CHIP SELECT IN. MAY BE CONNECTED
TO MEIVICSOUT TO USE INTERNAL MEMORY (D.P. MODE)
LOWER MEMORY CHIP SELECT IN. MAY BE CONNECTED
TO TVIEN/ICSOUT TO USE INTERNAL MEMORY (D.P. MODE)
POWER ON RESET SIGNAL FROM CPU
INTERRUPT OUTPUT - 500ns LOW PULSE
EXTERNAL BUFFER ENABLE SIGNAL (D,P. MODE)
D.P. MODE - INTERNAL MEMORY SELECT FROM CPU
DMA MODE - BUS GRANT FROM CPU
DATA ACKNOWLEDGE FROM ARBITER (D.P, MODE)
INTERRUPT INPUT - PULSE TRIGGERED
+5V SUPPLY TO TRANSCEIVER A
TRANSCEIVER A BUS SIGNAL (INVERTED) TO THE
TRANSFORMER ON 1553 CHANNELA

tDM1553

Table 5 (Continued) lDMlssS - )O( - XD PIN-OUT (DUAL-IN-LINE PACKAGE)
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Table 6 lDMl5s3 - }0( - XFP PIN-OUT (FLAT PACK)

P I N NAME PIN NAME

1

2

3

4

5

6

7

I

9

1 0

1 1

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

20

21

22

23

24

25

26

27

28

29

30

3 1

32

33

34

35

36

37

38

39

40

41

NC

DO

D 1

D2

D3

D4

D5

D6

D7

D8

D9

D l 0

D 1 1

Dl2

D 1 3

D14

D 1 5

TA1

TA3

TAO

TA2

TA4

TPAR

THARD

PHI2

WTDGBRES

TTINFB
V"""

TXOFF

BE

INTDMEK
BGAEK
MFEO
P H I l

INT/E-XT

V.r,

V.""

GND B

BLJS B

BUS B

NC

42

43

44

45

46

47

48

49

50

5 1

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

T I

72

73

74

75

76

77

78

79

80

8 1

82

NC
BUS A
B-us n
V.ro

V""o

GNDA

INTiTI

WTDGARES

ODTAEK
CRA/V
cTEMtrG
TXINIHA

BUFEN

SLOW

INTOUT
CTEG
RESET
CLK32
MErvrcSLrN
MEMESOUT
MEMCSUIN

DMA/DPF

INTRA/V-

A 1 5

A.14

4 1 3

412

4 1 1

A 1 0

A9

A8

A7

A6

A5

A4

A3

A2

A1

AO

LOGIC GND

NC

1 1



lDM1553

(BOTTOM VrEW)

NUMBERS ARE FOR REFERENCE

o  ooooooo
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o
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2.54( .100)  TYP 1 .4( .056)  DTAGLASS
(TOL. NONCUI/) BEAD (78 PLACES)

Dimensions in mill imetres (inches)

Fig.7 MechanicalOutl ine(DDIP)

The product assurance programme defines manufacturing
procedures, establishes quality standards, in line inspection
controls and 100% screening tests.

The standard 100% screening performed prior to product
shipment is shown in the flow chart.

Manufactured in accordance with procedures laid down within
MIL-STD-883 and BS9450 (CECC 63000).

100 per cent Screening

Q o.".,rrr."no* A ""r*or.r,
l_l H,rlruurncruRttto
I_J OPEMTION

Title

lnternal Visual
Lid Seal
Stabilization
Bake
Temperature
Cycling
Constant
Acceleration
Fine Leak

Gross Leak
Burn ln
Final QC

Factory
Procedure

FUtrDOJOU

Welded

rbes ossr

t rUtrJ OCCZ

rUtrD OJOU

FCES 6370
FCES 6370
FCES 6390
trUtrJ OJOU

FCES 6376
FUtrJ OJ/ /

FCES 6370

BS 9450
Requirement

1 . 2 . 1 0
1 .2 .6 .14

1.2.6.3.4

1 .2.6.1 3

1 .2 .6 .9

1 .2 .6 .14 .1
1 .2 .6 .14 .2
1 .2 .9 .2

MIL-STD-883
Requrrement

2017
none

1 008

1 0 1 0

20o1
1 0 1 4
1 0 1 4
1 0 1 5
2009

Fig. 10 Quality Conformance

t-
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3 l
v l

; l= l
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l l  0 .38 (0.015)

Dimensions in millimetres (inches)

Fig.8 MechanicalOutl ine(Flatpack)

ORDERING INFORMATION

I D M 1 5 5 3 _ X X - X  X

Case style
D = D l L
FP = Flat Pack

PROM firmware revision
1 = Standard

TRANSCEIVER Voltage type
05 - +5v only
1 5 - + 5 v a n d - 1 5 v

Fig.9 Orderinglnformation

C-MAC Microcircuits Limited,
South Denes, Great Yarmouth,
Norfolk, NR30 3PX England
Telephone: +44 (0) 1493 7 43100
Fax:44 (0) 1493 858536

All information contained herein is given in
oood faith. but unless we have qiven the user
ilrriften confirmation of product s'uitability we
can accept no liability regarding the particular
application for which the product is intended.

C-MAC reserves the right to make changes to
the Droduct described in this data sheet to
improve performance, reliability or
manufactu rabilitv.

Product Safety
Operation outside the stated ratings may
result in premature failure or safety hazard.
Product safety information is available on
reouesl.

AS/tril




