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@ PLESSEY PRELIMINARY INFORMATION

Semiconductors

ZN9553

1553-BUS TRANSCEIVER

The Plessey ZN9553 monolithic transceiver is a cost

effective, high performance replacement for more 7
expensive hybrid devices. The ZN9553 transceiver is a xoo+ [ 24[]  Thermal Overnde
complete transmitter and receiver pair conforming fully to xpo- []2 (] TXDI-
MIL STD 1553B. The transceiver is available in either a 24 eno [ 2{] TxDi+
g;:"zt?ramlc dual in line or 24 pin leadiess ceramic chip ne [a 7 211 Txinhibit
The Transceiver meets or exceeds all the requirements s O N I Ve (+59)
of MIL STD 1553B. offinver [Jo g w[ nc
Due to its monolithic nature and use of digital filtering Rxpo+ [ 5 ] GND
techniques, the ZN8553 Transceiver operates from +12V Rx Strobe [|s 5 171 Threshold Select
to +15V and +5V supplies and offers various interfacing ono (s w(l RXDI-
options in a single package. (This important feature 3
considerably reduces stock holding requirements for the Rxpo - [ sl RxDI
user, and thus creates further cost saving for the 1553 ne [o 4[] vComp(+5V)
producer and interface user). ciock [ B Ve (+ V)
DG24a
FEATURES
B Low Power Consumption
M Totally Monolithic .
B No Negative Supply Required ZN9553 »
B 12V to 15V operation
B Replaces Existing 1553B Transceivers with no
additional components
M Digital Filtering
M Supports Marconi, Harris and MCE/Smiths LC24
Interface Types
] Thermal Shutdown Option 1 TXDO + 9 GND 17 Threshold Select
B Radiation Hard Bipolar technology 2 TXDO- 10 RXDO - 18 GND
B Available in 24 Pin Ceramic DIL and 24 Pin 3 GND 1NC 19 NC
Leadless Ceramic Chip Carrier 4 NC 12 Clock 20 Ve (+5V)
B Time-out protection for transmitter output 3 O 13 Ve (+V) 21 TxInhibit
drivers : 6 Offinvert 14 VComp (+5V) | 22 TXDI+
7 RXDO + 15 RXDi+ 23 TXDI-
8 RxStrobe 16 RXDIi - 24 Thermal Overrnide

Fig 1 Pin Connections (top view)

ABSOLUTE MAXIMUM RATINGS

] RECOMMENDED OPERATING CONDITIONS
Supply Voltage Ve (pin 20)

Supply Voltage V2 (pin 13) 17v Supply Voltage Vect 4.5V to 5.5V
Input Voltage (Control Inputs) -0.3VtoVeqy Supply Voltage Ve 10.8V to 16.5Vv
Storage Temperature range Operating free air temperature
(Military) -55°Cto + 135°C {Military) -« -55°Cto+ 125°C
(Commercial) -85°C to + 125°C {Commercial) 0°Cto + 70°C

/
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ZN9553
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Fig 2 ZN9553 Block Diagram

PIN DESCRIPTIONS

TRANSMIT DATA IN (TXDi +, TXDI-)

These provide TTL level complementary input data to
the transmit section of the ZN9553. When TXDI + is high
and TXDI- low, output TXDO + will be driven to a more
positive voltage than TXDO-. When TXDI+ is low and
TXDI- high, then TXDO- will be more positive than
TXDO +. If TXDI+ and TXDI- are both taken high or both
tow, TXDO + and TXDO- will become high impedance.

TRANSMIT DATA QUT (TXDO +, TXDO-)

These are the compiementary transmit outputs, which
may be transtormer coupled directly to the 1553-bus or
through an 1solation transformer.

RECEIVE DATA IN (RXDI +, RXDI-)
Complementary receive inputs which accept bi-phase
Manchester Il data from the 1553-bus.

RECEIVE DATA OUT (RXDO +, RXDO-)

These provide TTL level complementary output data
from the receive section of the ZN9553. When the input
voltage on RXDI+ s more positive than on RXDI-,
RXDO + will be driven uwgh and RXDO- low. When RXDI-
1S more positive than RXDI+, RXDO + will be driven low
and RXDO- high. The quescent levels of both RXDO +
and RXDO- may be set by OFF INVERT.

Z

TRANSMIT INHIBIT (TX INHIBIT)

This input may be used to disable the transmit data
outputs. When a logic high is applied to TX INHIBIT, both
TXDO + and TXDO- will become high impedance.

RECEIVE STROBE (RX STROBE)

When RX STROBE is low, the receiver is disabled and
both RXDO + and RXDO- assume their quiescent state.
When RX STROBE is high, the receiver is enabled.

OFF INVERT .

This input controls the quiescent state of the receive
data outputs and may be used to adapt the ZN9553 tfor
different interface requirements. When OFF INVERT is
low, RXDO + and RXDO- will be high in their quiescent
state (MCE/Smiths interface type). When OFF INVERT is
high, RXDO + and RXDO- will be low in their quiescent
state (Harris or Marconi interface types).

CLOCK SELECT (CS1)

This input should be set according to the clock rate
used for the Filter/Correlator circuitry. For a 10MHz
{Marconi) or 12MHz (Harris) clock rate, CSt should be left
unconnected (internal pull-up resistor). For a 16MHz
(MCE/Smiths) clock rate, CS1 shouid be connected to OV.
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THRESHOLD SELECT

* This input controls the switching threshold levels of the
receive data inputs and allows them to be set for ditferent
interface requirements. A higher threshold leve! (Harris or
Marconi interface types) is selected by leaving this input
unconnected (internal pull-up resistor). A lower threshold
level (MCE/Smiths interface type) is selecled by
connecting THRESHOLD SELECT to 0V.

V COMP (+5V)

This is the reference input voltage for the receiver
threshold generator it should be connected to the 5V
supply which is applied to the centre tap of the coupling or
isolation transformer (see fig 5).

TTL INPUTS 1553 OUTPUTS 1553 INPUTS TTL |NPUTFSF TTLOOU’I;(UJCS)
TXINHIBIT | TXDi+ | TXDI- |TXDO + [TXDO- RXDI + | RXDI- |RXSTROBE | OFF TNV |RXDO + -
X X 0 0 1 1
0 0 0 OFF OFF
X X 0 1 ¢} 0
0 1 1 OFF OFF
+* -* 1 X 1 0
0 1 0 +* -
-* +* 1 X 0 1
o 0 1 - +*
OFF OFF 1 0 1 1
1 X X OFF OFF
OFF OFF 1 1 0 0
*acceptable 1553 signals are transmitted under these conditions

X = don'tcare
Table 1 Transmit Conditions

THERMAL OVERRIDE

The ZN9553 has an internal temperature detection
circuit which disabies the transimit data output drivers if the
chip junction temperature exceeds 175°C. For this
protection system to operate, THERMAL OVERRIDE
should be left unconnected (internal pull-up resistor). To
disable this feature, this input should be connected to 0V.

CLOCK

This input provides the clock to the ZN9553
Filter/Correlator circuit. The clock rate will depend on the
interface type being used, but may be 10MHz (Marconi),
12MHz (Harris) or 16MHz (MCE:Smiths).

*assumes acceptable 1553 signal levels
X = don’'tcare
Table 2 Receive Conditions

XD A I ] I I l ] HET
M Selny LelineTa
N I VAN
TXDi - ‘: XK 1 I ] I I :\.{E\_\L>_\A
TXINHIBIT l |
LINE TO LINE
OouTPUT
Fig 3 Transmit Waveforms
LINE TO LINE
INPUT
RXSTROBE l l
RXDO + I l | l l I I I
{a) QUIESCENT LOW
(eg HARRIS TYPE)
Ax00 - I O
RXDO + L[] ] |
(b) QUIESCENT HIGH
{eg SMITHS TYPE)
RXDO - l I I I I._] L—l

Power ed

Fig 4 Receive Waveforms
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ZNS9553

,/ \‘ // I
KDY 4 A
70Q II ‘| ll \n
I ]
PN 1553 P 1553-Bus Cable,
! ! BUS 1 ' 70Q Characteristic
' ! ' ! Impedance = 70Q {(min)
\ Il \ 1
\ 7 1

\ // \_/
\ W4 / N7

(a) Direct Coupled

{b) Transtormer Coupled

A
] ]

] ]

[] ]

1 1

1 1

! 55Q 55Q ! 55Q 55Q Isolatian Resistors = 550 (nom)
1 i

: 1 : V2

: pr——— - H prm——— h Coupling Transformer

' 1 [ \AAA/T]

: l 054 ! !

' 1 N N

: i AN N Stub Length = 6m (max)
, +5V : (Transtormer coupled only)
i ; «— B —

) T e L - - -~

! v L/ VYV |1 ' Isolation Transformer
: y pasne— 1 (Transformer Coupled only)
] ]

i Vo _V\TAF 077 "

1 ] t ]

i t ] 1

) ] ] 1

1 [ + 5V ]

1 ] 13 1

i ] 1 ]

1 1o 1

] ] 1 ]

L] 1 ] 1

) ] ] )

] 1 1 )

[} 1 1 1

| 1 s

] 1 1 ]

1) ] ] ]

i Vo i

v | 1x 0 Rx RX  Tx |1 4| T™X  RX RX  TX | ,

! | Data Data Data Data| ! 1| Data Data Data Data] 1  BusTransceivers (ZN9553)
' Out tn In Out : : Out In In Out :

1 1

- . "

: ZN9553 : : ZN9553 :

] ' ] ]

1 1 ' 1

1 ] ] 1

1 ] ) ]

] ] 1] . '

'«—————— Terminal > Terminal ——————

4

Fig 5 Transceiver lo Bus Connections
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated)
Tamb=-55to 125 °C, Vog1=5V+10%, Vo2 = 1_0.8V to 16.5V

. ] Value . .
Characteristic Pin - Units Conditions
Min Typ Max
Supply Current; Icc2 13 75 mA Vceoz =165V
Supply Current, Icc 20 148 mA Vce1=5.5V @ 25% duty cycle
20 230 mA Vee1=5.5V @ 50% duty cycle
20 393 mA Vee1=5.5V @ 100% duty cycle
Standby Current, Igc, 20 65 mA Vce1 =55V
TRANSMITTER
Low Level /P Current, Iy
TXINHIBIT 21 -0.38 -06 mA  |Vee1=55V, Vogz =165V
| THERMAL OVERRIDE" 24 -1.28 -1.6 mA Vin=0.4V
’ TXDI +, TXDI- 2223 -0.38 -0.6 mA
High Level I/P Current, ljy _ _
TXINHIBIT 21 < 20 pA VCC:/' 5_‘1\/5;\‘// ccz =16.5V
TXDI +, TXDI- 22,23 <1 20 pA INT S
input Clamp Voitage, VK
TXINHIBIT 21 09 -1.5 \'4
THERMAL OVERRIDE 24 | 09 - | 15 v |Vec1=45V. Iin=-18mA
TXDI+, TXDI- 22,23 -09 -15 Vv
RECEIVER
Low Level VP Current, {)
csr S -1.25 -1.6 mA
OFF INVERT* 6 -1.25 -1.6 mA Veet =5.5V, Voo = 16.5V
RXSTROBE" 8 -1.25 -1.6 mA Vin = 0.4V
CLOCK 12 -0.38 -0.6 mA
THRESHOLD SELECT" 17 -1.25 -1.6 mA
High Level I/P Current. Iy Vee1 =55V, Veoge =16.5V
CLOCK 12 <1 20 pA VinN=55V
Low Level O/P Voltage. Vg, :
RXDO +, RXDO- 7.10 02 0.4 v |Vec1=45V. iy =16mA
High Level O/P Voltage, Vo v
RXDO +, RXDO- 7.10 24 27 v | Veci=55V. Iy =-400pA
Input Clamp Voltage, Vg
Csi 5 -09 -15 \
OFF INVERT 6 -0.9 -1.5 \"
' RXSTROBE 8 -0.9 -15 Y Vec1 =45V iy =-18mA
CLOCK 12 -0.9. -1.5 v
| THRESHOLD SELECT 17 -09 -1.5 \Y
|
Short Circuit O/P Current, Igg o
RXDO +, RXDO- 7.10 -20 -60 -100 ma | VCC1=55V. CLOCK =08V
Threshold Voltage, Vty 188 mV pk | THRESHOLLD SELECT = high
(measured at A on Fig 6) L-L
312 mV pk | THRESHOLD SELECT =low
L-L

* denotes internal pull-up resistor 10 Vo
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ZN9553

TRANSMITTER ELECTRICAL CHARACTERISTICS

Test conditions (unless otherwise stated)
Tamb=-55 10 125 °C, Vo =5V 1 10%, Voce = 10.8V to 16.5V

15538 Value
Specification Characteristic - Unit Conditions
reference Min Max
Terminal with Direct Coupled Stubs
452211, Output Voltage Level 6.0 9.0 V Pk-Pk Measured at point A on fig 6
Line-Line
452212 Output Waveform Rise and 100 300 nsec
Fall Times
452212 Output Waveform Distortion -300 300 mV pk L-L Measured at point A on fig 6
452212 Output Zero Crossing 25 nsec With respect to the previous zero
Deviation crossing
452213 Output Noise 5 mV RMS Measured at point A on fig 6
Line-Line
452214 Output Symmetry -80 90 mV peak Measured at point A on fig 6
Line-Line
Terminal with Transformer Coupied Stubs
452111, Output Voltage Level 18 27 V Pk-Pk Measured at point B on fig 7
Line-Line
452112 Output Waveform Rise and 100 300 nsec
Fall Times
452112 Output Waveform Distortion -900 900 mV pk L-L Measured at point B on fig 7
452112 Output Zero Crossing 25 nsec With respect to the previous zero
Deviation crossing
452113 Output Noise 14 mV RMS Measured at point B on fig 7
Line-Line
452114 Output Symmetry -250 250 mV peak Measured at point B on fig 7
Line-Line
4 A
TERMINAL ’; RL =350 TERMINAL ? RL =700

Fig 6 Terminal I/Q Characteristics for

G

Direct Coupled Stubs

Fig 7 Terminal 1O Characteristics for

Transformer Coupled Stubs
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RECEIVER ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated)
Tamb=-55 to 125 °C, Vg1 =5V +10%, Vo2 =10.8V to 16.5V

15538 Value
Specification Characteristic - Unit Conditions
reference Min Max

Terminal with Direct Coupled Stubs

452221, Input Waveform Sine Wave 1o Square Wave
Compatability
452221, input Zero Crossing -150 150 nsec Minimum received input voltage with
Deviation sinusoidal waveshape.
45222.1. Input Response Voltage 1.2 20 V pk-pk Measured at point A on fig 6.
Line-Line
45222.1. Input Non-Response 0 0.28 V pk-pk Measured at point A on fig 6.
Voltage Line-Line
452222 Common Mode Rejection -10 10 V peak Signals from DC to 2MHz, measured
Line-GND at point A on fig 6.
452223 Input Impedance 2000 Q Within the frequency range 75KHz to
1MH2z, measured line to line at point
Aonfig6
452224 Noise Rejection 1in
107

Terminal with Transformer Coupled Stubs

452121, input Waveform Sine Wave to Square Wave
Compatibility
452121, Input Zero Crossing -150 150 nsec Measured w.r.1. the previous zero
Deviation crossing at the minimum received
input voltage with sinusoidal
waveshape.
452121, tnput Response Voltage 0.86 14 V pk-pk Measured at point B on fig 7
Line-Line
452121, Input Non-Response 0 0.2 V pk-pk Measured at point B on fig 7
Voltage Line-Line
452122 Common Mode Rejection -10 10 V peak Signals from DC to 2MHz measured
Line-GND at point B on fig 7
452.1.23. Input Impedance 1000 Q Within the frequency range 75KHz to
1MHz measured line to line at point
Bonfig 7
452124 Noise Rejection 1in
107
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PACKAGE DETAILS
Dimensions are shown thus: mm(in)
nleinisisisiniainininlin y
h
C 13.06/13 8/
{0.514/0 546}
SIS e N IR IE NN NN
3145/32 61 -
(1 238/1 284) g
051 2.54/4.98 4.19/5 33
(0.020) (0.100/0 196) 00100 017) (0.165/0.210)
MIN 1YP 3.3(0.130) L
‘L 1 \ l
— SEATING \}
+ PLANE \\“
U
041/0 56 THS NOM \
0.016/0 022 (0.098/0 102)
¢ ! non -accumulative 15 MAX
24 LEAD CERAMIC DIL DG24
|- 1003104150 —| 1.70/2 11 127 1YP
(6.395/0 403) (0.083/0 067) l | (0 050)
I
I
T
-
1 PinNo 1
]
T
||
x , I | gs11YP
INDE X (0.020)
CORNLR
24-PIN LEADLESS CHIP CARRIER LC24
Semiconductors
DR

HEADQUARTERS OPERATIONS

PLESSEY SEMICONDUCTORS LTD.,
Cheney Manor, Swindon,

Wiltshire SN2 2QW, United Kingdom.
Tel: (0793) 518000 Tx: 449637.

Fax: (0793) 518411

PLESSEY SEMICONDUCTORS,
Sequoia Research Park,

1500 Green Hills Rd, Scotts Valley,
California 95066, United States of America.
Tel: (408) 438 2900 ITT Teiex 4940840
Fax: (408) 438 5576

CUSTOMER SERVICE CENTRES
@ BENELUX Brussels Tel: 02 733 9730 Tx: 22100 Fax: 02 736 3547

® FRANCE Les Ulis Cedex Tel: (6) 446-23-45 Tx: 602858 Fax: (6) 446-06-07
® GERMANY (FDR) Munich Tel: (089) 3609 06-0 Tx: 523980 Fax: (089) 3609 06-55

® ITALY Milan Tel: (2) 390044/5 Tx: 331347 Fax: (2) 316904
® NORTH AMERICA

Scotts Valley, USA Tel (408) 438 2900 ITT Tx: 4940840 Fax: (408) 438 7023
® SOUTH EAST ASIA Hong Kong Tel: 58332111 Tx: 74754 Fax: 58339090
& UNITED KINGDOM Swindon Tel: (0793) 726666 Tx: 444410 Fax: (0793) 518550

These are supported by Agents and Distributors in major countries world-wide.

© The Plessey Company plc 1989 Publication No. PS2271 June 1989

This pubkication s issued 10 provide outhine information only which (unless agreed by the Company in writing) may not be used, applied or reproduced for any purpose or form
part of any order or contract or be regarded as a representation relating to the products or services concerned. The Company resarves the right to alter without notice the
speciication, design, price or conditions of supply of any product or service. PLESSEY and the Plessey symbol are trademarks of The Plessey Company pic.
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