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Description —

HD4-15530/883 (CERAMIC LCC)
The Harris HD-15530/883 is a high performance CMOS device intended TOP VIEW
to service the requirements of MIL-STD-1553 and similar Manchester i
encoded, time division multiplexed serial data protocols. This LSl chip Is
divided into two sections, an Encoder and a Decoder. These sections oper-
ate completely independent of each other, except for the Master Reset
functions.

This circuit meets many of the requirements of MIL-STD-15853. The
Encoder produces the sync pulse and the parity bit as well as the encoding
of the data bits. The Decoder recognizes the sync pulse and identifies it as
well as decoding the data bits and checking parity. -

This integrated circuit is fully guaranteed to support the 1MHz data rate of
MIL-STD-1553 over both temperature and voltage. It Interfaces with CMOS,
TTL or N channel support circuitry, and uses a standard 5 volt supply.

The HD-15530/883 can also be used in many party line digital data
communications applications, such as an environmental control system
driven from a single twisted pair cable of fiber optic cable throughout the
building.
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Pin Description
PIN
NUMBER |TYPE NAME SECTION DESCRIPTION

1 O |VAUDWORD Decoder | Output high indicates receipt of a valid word, {valid parity and no Manchester -
errors).

2 O |ENCODER SHIFT Encoder | Output for shifting data into the Encoder. The Encoder samples SDI on the )

CLOCK low-to-high fransition of Encoder Shift Clock.

3 O | TAKE DATA Decoder § Outputis high during receipt of data after identification of a syn¢ pulse and two

valid Manchester data bits.

O | SERIALDATAQUT | Decoder {Delivers received data in correct NRZ format.

I |DECODER CLOCK | Decoder |Inputdrives the transition finder, and the synchronizer which In tum supplies
the clock to the balance of the decoder, Input a frequency equal to 12X the
data rate.

8 1 BIPOLAR ZEROIN | Decoder {A high input should be applied when the bus Is in its negative state. This pin must
be held high when the Unipolarinput is used.

7 I BIPOLAR ONEIN Decoder | Ahigh input should be applied when the bus is in its positive state. This pin must
be held low whan the Unipolar inputis used.

8 | UNIPOLAR DATA IN | Decoder | With pin 6 high and pin 7 low, this pin enters unipolar data into the transtition
finder circuit. If not used this input must be held low,

k] O |DECODER SHIFT Decoder | Output which delivers a frequency (DECODER CLOCK =+ 12), synchronized by the

CLOCK recovered serial data stream.

10 O | COMMAND SYNGC | Decoder | Outputofa high from this pin occurs during output of decoded data which was
preceded by a Command (or Status) synchronizing character. Alow output
indicates a Data synchronizing character.

1n i |DECODERRESET | Decoder |A highinputto this pin during a rising edge of DECODER SHIFT CLOCK resels
the decoder bit counting legic to a condition ready for a new word.

12 1 |GROUND Both Ground Supply pin,

13 I | MASTERRESET Both A high on this pin clears 2:1 counters in both Encoder and Decoder, and resets the
+ 6 circuit.

14 O |+60UT Encoder | Outputirom 6:1 divider which is driven by the ENCODER CLOCK.

15 QO | BIPOLAR ZERO Encoder | An active low cutput designed to drive the zero or negative sense of a bipolar

ouT line driver.

16 | |OouTPUTINRIBIT Encoder | Alow on this pin forces pin 15 and 17 high, the inactive states.

17 O |BIFOLAR ONE OUT| Encoder |An active low output designed to drive the one or posilive sense of a bipofar
line driver.

18 I | SERIAL DATAIN Encoder | Accepts a serial data stream at a data rate equal to ENCODER SHIFT CLOCK.

19 I ENCODER ENABLE] Encoder [ A high on this pin Initiates the encode cycle. (Subject to the praceeding cycle
being complete.)

20 1 SYNC SELECT Encoder | Actuates a Command sync for an input high and Data sync for an input low.

21 O [ SENDDATA Encoder ] An active high output which enables the externa! source of serial data.

22 | | SEND CLOCKIN Encoder | Clock input at a frequency equal to the data rate X2, usually driven by + 6 output.

23 1 ENCODER CLOCK | Encoder |Inputto the 6:1 divider, a frequency equal to the data rate X12 is usually input here.

24 [} vCC Bolh VCC is the +5V power supply pin. A 0.1uF decoupling capacitor from VCC {pin 24}
to GROUND {pin 12) is recommended.

I=Input O = Qutput

6-44




Snecifications HD-15530/883 T-75-57
HARRIS SEMICOND SECTOR ILE D mu QHUEE?]: 0015115 9 m

Absolute Maximum Ratings . - Rellability information-

Supply Voltage ...... rerees it tcdisedianeraseses +7.0V  Therma! Resistance o Ba 1 . 6¢
Input, Qutput or /0O Voltage Applied aaeeas . GND-0,3V10 VCC+0.3 Ceramic DIP Package vu..vvevuese..  50.40C/W 11.79C/W
Storage Temperature Range .... ~-65°C {0 +150°C Ceramic LCC Package vooevvunee.s  71,10C/W 1§.8°CIW

esveneves HI76%0°  Maximum Package Power Dlsslpahon at +1250C

Lead Temparature (Soldering 10 sec). Prrererensaranee s +3000C Ceramic DIP Package......... teeseasinean casedosse 992mW

ESD Classification ....... tevesennaas sessvesescensaneaaClasst . CeramicLGC Packaga . «on 703MW
R Gate Count vvovvviviannnnann teerenas [ETTTTYTITYTN 4ssGa(e'a

CAUTION: Stressas above those listad in “Absolute Maximum. Halmgs" may cause pormnncm damage {0 the device. This is a stress only rating andopembon

of the device at these or any other conditions above rhoso d in the op onal fons of this specification is not implied.

Operating Conditions . R . . .

SupplyVoltage +covvvncvennanas corrersecnienee . +45VIO+6.8V  Sync Transition Span(TD2) ........ . 18 TDC Typlcal {(Note1)

Ambient Operating Temperature Range (Ta) ... -559Cto +1259C  Short Data Transition Span (TD4) ixeeees .« 6TDC Typical {Notet)

Encader/Decodar CloCk RISBTIME «acousseceanareessss BNSMax

eaen Long Data Transltion Span (TD5)...,.:... . 12 TDC Typical (Notei)
Encoder/Decoder Clock Fall TIM® «vveierecserarsesssss 808 Max: - ,

TABLE 1. HD-15530/883 D.C, ELECTRICAL PERFORMANCE CHARACTERISTICS
Device Guarantesd and 100% Tested

GROUPA LIMITS -
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN MAX | UNITS
Input LOW Voltage viL VCG=4.5Vand 55V 12,3 -550C <TA<+1260C | - o2vcc| v
Input HIGH Voliage VIH VCC =4.5Vand 5.5_0V 1,2,3 ) -850C £ TA < +1259C | 0.7 VCC - .V
Input LOW Clock viLc VCC=4.5Vand 5.5V 1,2,3 -550C < TA < +1250C - GND+0.5 v
Voltage .
Input HIGH Clock VIHC VCC =4,5Vand 5.5V 1,2,3 -550C <TA < +1250°C |VCC-0.5 - V.
Voltage : ”
Output LOW Voliage VOL 10L = 1.8mA (Note 2) 1.2,3 -559C < Ta < +125°C - 04 v
VCC =45V . .
Qutput HIGH Voltage VOH 1OH = -3mA (Note 2) 1,2,3  |-550C<Tp <+125°C 24 - v
VCC=4.5V
Input Leakage Current it Vi=GND orVCC 1,2,3 -B50C <TA<+1250C | -1.0 +1.0 PA
VCC=5,5V
Standby Supply ICCSB  |VIN=VCC =55V 1,2,3 -550C <TA < +1250C - 2 mA
Current Output Open .
Function Test FT  -](Note3) 7,8 -650C < TA < +1250C - ~ -

NOTES: 1. TDC = Decoder clock pariod = 1/FDC

CMOS DATA
COMMUNICATIONS

2. Interchanglng of force and sanse conditions is parmiited.
3. Tasted as follows: f = 15MHz, VIH = 70% VGG, VIL = 20% VGG, CL = 50pF, VOH > 1.5V and VOL < 1.5V.

m:mmumn&mmmmm should be ollowed. -
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: Snecifications HD-15530/883 1-75-57
HARRIS SEMICOND SECTOR 1LE D =M 4302271 001511k O
TABLE 2. HD-15530/883 A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS ~* © ~ o
Device Guaranteed and 100% Tested .
(NOTE 2) GROUP A LIMITS .
PARAMETER SYMBOL CONDITIONS SUBGROUPS TEMPERATURE MIN l MAX | UNITS
ENCODER TIMING ’ o ' .
Encoder Clock FEC VCC=4.5and 5.5V . 9,10, 11 -550C < Tp £ +125°C - 15 MHz
Frequency
Send Clock Frequency FESC VCC=4.5and 5.5V 9,10, 11 -550C < TA £ +12560C - 1 25 MHz
Encoder Data Ratle FED VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C e 1.256 MHz
Master Reset Pulse TMR VCC =4.5and 5.5V 9,10, 11 -550C < Ta<+125°C | 150 - nsr
Width .
Shift Clock Delay TE1 VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1259C - 125 ns
Serial Data Setup TE2 VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 75 - ns
Serial Data Hold TE3 VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1250C 75 - ns
Enable Setup TE4 VCC=4.5and 5.5V 9,10, 11 -559C < TA < +125°C 90 - ns
Enable Pulse Width TES VCC=4.5and 5.5V 8,10, 11 -550C < Tp < +1250C 100 - ns
Sync Setup TE6 VCC=4.5and 5.5V 9,10, 11 -550C < Tp £ +1259C 55 - ns
Sync Pulse Width TE7 VCC =4.5and 5.5V 8,10, 1 -550C LTag +1250C 150 - ns
Send Data Delay TES VCC=4.5and 5.5V 9,10, 11 -550C < TA < +1259C (o} 50 ns
Bipolar Output Delay TEQ VCC =4.5and 6.5V 9,10, 11 -550C < Tp < +1250C - 130 ns
Enable Hold TE10 VCC =4.5and 5.5V 9,10, 11 -550C < TA < +125°C 10 - ns
Sync Hold TEN VCC=4.52and 6.5V 9,10, 11 -559C < Ta < +125°C 95 - ns
DECODER TIMING
Decoder Clock FDC VCC=4.5and 6.5V 9,10, 11 -550C < Tp < +1250C - 15 MHz
Frequency .
Decoder Data Rate FDD VCC =4.5and 5.5V 9,10, 11 -560C < TA < +125°C - 1.25 MHz
Decoder Reset Pulse TDR VCC=4.5and 5.5V 9,10, 1 -650C < TA < +1250C | 150 - ns
Width
Decoder Reset Setup TDRS VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1259C 75 - ns
Time
Decoder Reset Hold TDRH VCC =4.5and 5.5V 9,10, 11 -559C < Ta < +1259C 75 - ns
Time
Master Reset Puise TMR VCC=4.5and 5.5V 9,10, 11 -550C < TA < +1289C 150 - ns
Bipolar Data Pulse TDA VCC=4.5and 5.5V 9,10, 11 -550C < T < +1269C |TDC+10 - ns
Width {Note 1)
One Zero Overlap TD3 VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C - TDC-10 ns
{(Note 1)
Sync Delay (ON}) TD8 VCC=4.52and 5.5V 9, 10, 11 -550C < TA < +1250C -20 110 ns
Take Data Delay {(ON) TD7 VCC=4.5and 5.5V 9,10, 11 -550C < Ta < +1259C o] 110 ns
Serial Data Out Delay TD8 VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C - 80 ns
8ync Delay (OFF) TD9 VCC=4.5and 5.5V 9,10, 11 -550C < Tp < +1250C (o] 110 ns
Take Data Delay (OFF) TD10 VCC=4.5and 5.5V 9,10, 11 -550C < TA < +1250C o] 110 ns
Valid Word Delay TD11 VCC =4.5and 5.5V 9,10, 11 -550C < Tp < +125°C /] 10 ns
NOTES: 1. TDC = Decoder clock period = 1/FDC
2. A.C. Tesling as follows: Input levels: VIH = 70% VCG, VIL = 20% VCC; Input rise/fall times driven at 1ns/V; Timing referenca levals: 1.5V; Outpul
load: CL = 50pF

CAUTION: These devices are sensitive lo eleclrostatic discharge. Proper L.C. handling p d should be foll d. ’ -
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HARRIS SEMICOND SECTOR 1LE DWW 4302271 0015117 2
Specitications HD-15530/883 . -

TABLE 3. HD-15530/883 ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE MIN MAX | UNITS

Input Capacitance Cl VGC = OPEN, f = 1MHz, 1 Ta=+250C - 15 pF

All Measurements -

Referenced to Device GND
Input/Output Clo VGG = OFEN, f = 1MHz, 1 Ta=+25°C - 15 pF
Capacitance All Measurements

Referenced to Device GND
Operating Power ICCOP VCC =5.,5V,f=1MHz 1,2 -560C < TA < +259C - 10 mA
Supply Current

NOTES: 1. The parameters listed in table 3 are conlrolled via design or pi p ters are ch ized upon initial design and after major process

and/or design changes.
2. Guaranteed but not 100% tested.

TABLE 4. APPLICABLE SUBGROUPS

CONFORMANCE GROUPS METHOD SUBGROUPS
Initial Test 100%/5004 -

interim Test 100%/5004 1,7,9

PDA 100%/5004 1

Final Test 100%/5004 2,3,8A,88B,10,11
Group A Samples/5005 1,2,3,7,8A,8B,9,10,11
Groups C&D Samples/5005 1,7,9

Test Load Circuit
(2]
3
EE
DUT o_j— E §
©w=
=51
th E E
(=3
(X}

*Includes Stray and Jig Capacitance

CAUTION: These devices are sensitive to elecirostatic discharge. Proper 1.C. handling brocedures shoutd ba followed.
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HD-15530/883 .
. ) T-75-57
Timing Waveforms
ENCODER TIMING ' ,
SEND CLOCK __:‘—r—l——r__—l—
ENCODER SHIFT CLOCK ~— :l__l,.“ L J :
SERIAL DATAIN _ X VALID X___ Yvaiioy
SEND CLOCK T_{:—l———’_—_‘——-——l - .
ENCODER SHIFT CLOCK —— 1 o TE" -
ENCODER ENABLE o ———
SYNC SELECT . X TslsAu'o—X
——'re7—-|
ENCODER SHIFT CLOCK —— ) rea—-oL |—-— - -
SEND DATA X
o b S— X X
DECODER TIMING
DECODER SHIFT CLOCK { | [
JE Tog-] b
COMMAND/DATA SYNC |
B Y T e At
TAKE DATA f
DECODER SHIFT CLOCK TDB-—{I | { [
SERIAL DATA OUT ; DATA BIT X
DECODER SHIFTCLOCK ] 1 J
D8 Fro——
COMMAND/DATA SYNC _
TD10— —
TAKE DATA
VALID WORD To11—] f——
DECODER SHIFTCLOCK | f l I
TORS —
DECODER RESET ToR
—=f |~— Torn
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Timing Waveforms (Continued)
DECODER TIMING (Continued)

NOTE: UNIPOLAR IN = 0, FOR NEXT DIAGRAMS

j=——— 81T PERIOD — -} BIT PERIOD ———=~|e———— BIT PERIOD
|

BIPOLARONEIN _[{Tny

BIPOLAR ZEROIN D1

To2 b=-TD3 ] = TD3
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1
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BIPOLAR ONE IN ' W‘__
s s

BIPOLAR ZERO IN _[~TD1

i :
DATA SYNC
i ' i :
.
= be-Tp3 —=il=Tp3 —=i +—Tp3 . -={ b=—Tp3 l=-Tp3
BIPOLAR ZEROIN | 7777777777777 i ot Z77
te—T04 Tos i Tos Tpg—=|
. ; h
H ONE i zero : ONE {
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2 1
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] . 1]
i
UNIPOLAR IN = Toz T T To2 LA
. T h .
. DATASYNC ! ! i
: : i
UNIPOLAR IN Toa ! Tps5 ,' Tos 'I Tos I‘ Toa —_—]
H 1 3 H
H ONE : ZERQ ! ONE ! ONE
(2]
3
=
==
[
S8
=5
=EE
©=
Q
(%)
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HARRIS SEMICOND SECTOR J6E D  WEM 4302271 0015120 2 &
HD-15530/883
Burn-In Circuits
HD1-15530/883 CERAMIC DIP
vCe o,
——— GND
Aee—— 7] [23) P vce
— ] & ro
A— &
Fo——AM——5] 26} —T-AANA—— GHD
R1
— ] —-agv— vo
R1
—] (-t ano
GND—N':} [3] 17}
b — — A1
A {=] B Wq— vece
A ol ml
rm L= 15T
GND—AMV- fi1] i
GND {iz| 13- GND
At
veo
A1
A
NOTES:
VCC = 55V + 0.5V A1
VI = 4.5V & 10%
GND
VIL = -0.2V 10 +0.4V
R1 = 47K0 £ 5%
FO = 100KHz + 10%
C1 = 0.01,F Min.
HD4-15530/883 CERAMIC LCC
R2 vee
GND A~y
R2
GND ——AA———— ¢
R2 4
GND = AAA ey —
R2 Fo %
GND —~W—l
Mel8IBHNELE R2
o 5 = HAA— aND
NC 8 |————nc
NG NC
GND
vee
GND R2 1;-] GND
GND — AW i1l
hEREREHEHC Y
A2 ]
VAVA‘
NOTES: R2
VCC = 5.5V £ 0.5V WA
R2
VIH = 4.5V + 10% &ND
VIL = -0.2V {0 +0.4V GND
A2 = 1.8KMN + 5% GND
GND
FO = 100KHz % 10%
C1 = 0.04F Min.
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T-75-57

N 4302271 0015121 4 mm
Ceramic LCC — 4200C (Max)

Ceramic DIP — 4600C (Max)
WORST CASE CURRENT DENSITY: .

Material: Gold Sllicon Eutectic Alloy

Temperature:
1.8 x 105A/cm?2

LEAD TEMPERATURE (10 seconds soldering):
<2750C

DIE ATTACH:

LEE D
HD-15530/883

HD-15530/883

155 x 195 x 19 £ 1 mils
R+ 2kR
KA + 1KA

METALLIZATION:
Thickness: 11K

GLASSIVATION:
Type: Si0O2
Thickness: 8

Type: Si-Al
Metallization Mask Layout

Metallization Topology
DIE DIMENSIONS:

U7
out

Al SEND DATA

E | Essnocuﬂu

ENCODER CLK

s_lg,@ﬁﬁ%?%g e
__EJ@:_EE%& ﬁsﬁﬁ_ai&_ﬁ%ﬁ_

R L A e Lo

_Ei Eﬁ____,__;%%fﬁE@ﬁzw =Tl
%ﬁ? e .,i E,Fiﬁ &

MASTER
RESET

;Ei%li?lﬂ%%_ﬁ_ |

Ll _._L iﬂﬁ_a._!qﬁj_.___

?%.ii

Eﬁ% %z&

k

DECODRER RESET GND

ENCODER
SHIFT CLK

TAKE DATA

SERIAL DATA QUT B T
t .21
COMMAND/DATA SYNC 1M _"r[

DECODER SHIFT CLK &}

HARRIS SEMICOND SECTOR
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T-75-57

HD-15530/883
HARRIS SEMICOND SECTOR 16E D W 4302271 0015122 & n
Packaging!'
24 PIN (.600) CERAMIC DiP
1.240
1.270 150 515
005 MIN ~{f~ 180 [~ %% —
225 'qu I |
;g_;% 1 150 MIN
25 | .098 MAX 008° %
180 ors* 100 015
023 .
.050
ey + INCREASE MAX LIMIT 8Y .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH
LEAD MATERIAL: Type B INTERNAL LEAD WIRE:
LEAD FINISH: Type A Material: Aluminum
PACKAGE MATERIAL: Ceramic, 90% Alumina Diameter: 1.25 Mil
PACKAGE SEAL: Bonding Method: Ultrasonic
Material: Glass Frit COMPLIANT OUTLINE: 38510 D-10

Temperature: 4500C + 100C
Method: Furnace Seal

28 PAD CERAMIC LCC

-003 075

0157 [[oss
MUUMUUU;

-
.006
} ey E 442
-_r i 458

022 :_<__L

-028 015 MIN

045 > E—{_
045 .050
055 PaN q BSC

ATARREREREREN

T

! .458 064
] [] "
074
.0as
PAD MATERIAL: Type C INTERNAL LEAD WIRE:
PAD FINISH: Type A Material: Aluminum
FINISH DIMENSION: Type A Diameter: 1.25 Mil
PACKAGE MATERIAL: Multilayer Ceramic, 90% Alumina Bonding Method: Ultrasonic
PACKAGE SEAL: COMPLIANT OUTLINE: 38510 C-4
Material: Gold/Tin (80/20)
Temperature: 3209C £ 10°C
Method: Furnace Braze
Min 1 Mil-M~38510 Comptliant Materials, Finishes, and Dimensions.

NOTE: All Dimensions are ! Dimensions are in Inches.
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DESIGN INFORMA‘[ION ) , ) ) L
CMOS Manchester Encoder-Decoder.

S

The information contained in this section has been developed through characterization by Harris Semiconductor and Is for

use as application and design information only. No guarantee is implied. .. .

Encoder Operation

The Encoder requires a smgle clock wnth a frequency of
twice the desired data rate applied at ‘the SEND CLOCK
Input. An auxillary divide by six counter is provided on chip
which can be utilized to produce the SEND CLOCK by
dividing the DECODER CLOCK. R

The Encoder’s cycle begms when ENCODER ENABLE is
high during a falling edge of ENCODER SHIFT CLOCK Q.
This cycle lasts for one word length or twenty ENCODER

SHIFT CLOCK perlods. At the next low-to-high transition of
the ENCODER SHIFT CLOCK, a high SYNC SELECT input
actuates a command sync or a low will produce a data sync
for the word ®. When the Encoder is ready to accept data,
the SEND DATA output will go high and remain high for
sixteen ENCODER SHIFT CLOCK periods @. During these
sixteen periods the data should be clocked Into the SERIAL
DATA input with every high-to-low transition of the

TIMING I | l o ]

SEND CLOCK

SHIFT CLOCK

ENCODER ENABLE QNANNNNNNENRNNNE 1 222G EANNNNNNNNNNNNRNNNY

SYNCSELECT  NONUNNNIVALIOI IR ZOR, , CARE AXNUNNANNNN Y

|« s]e]

AU
eeoss LML LMLy

wee el

ENCODER SHIFT CLOCK so It can be sampled on the low-
to-high transition @ - @. After the sync and Manchester Il
coded data are transmitted through the BIPOLAR ONE and
BIPOLAR ZERO outputs, the Encoder adds on an addi-
tional bit which Is the parity for that word ®. f ENCODER
ENABLE is held high continuously, consecutive words will
be encoded without an interframe gap. ENCODER ENABLE
must go low by time ® as shown to prevent a consecutlve

word from being encoded. At any fime a low on OUTPUT

iNHIBIT Input will force both bipolar outputs to a high state -

but will not affect the Encoder_ in any ot_her way.

Jo abort the Encoder transmisslon a positive pulse must be
applied at MASTER RESET. Anytime after or during this
pulse, a low-to-high transition on SEND CLOCK clears the
internal counters and initializes the Encoder for a new word.

[15|u|17|1a|1s| |

—

SEND DATA [

é%%

SERIAL DATAIN

JE— ¢
T [ 1« ] i3] 12 ] n Jro
§

[
(32| 1] 0]
=L

BIFOLAR ONE OUT

TisTHALFfvDuaLR 15 | 14 [ 13 | uTnjj :[-_3 T2+ Jofe]

B8IPOLAR ZERO OUT

Tswc | svuc [ 15 ] ] 13 ]2 | uj i[_g_]__z_J_J_]__ﬂ_L_P_J

01 o)
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| 4302271 DULSLEH T -

HD-15530
HARRIS SEMICOND SECTOR LBE D

DESIGN INFORMATION (continued)

The Information contained in this section has been developed through characterization by Harrls Semlconductor and is for
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use as application and design information only. No guarantee is implied.

Decoder Operation

i The Decoder requires a single clock with a frequency of 12

times the desired data rate applied at the DECODER
CLOCK input. The Manchester Il coded data can be
presented to the Decoder in one of two ways. The BIPOLAR
ONE and BIPOLAR ZERO Inputs will accept data from a
comparator sensed transformer coupled bus as specified In
Military Spec 1553. The UNIPOLAR DATA Input can only
accept non-inverted Manchester Il coded data. (e.g. from
BIPOLAR ONE OUT of an Encoder through an inverter to
Unipolar Data Input).

The Decoder is free running and continuously monitors its
data Input lines for a valid sync character and two valid
Manchester data bits to start an output cycle. When a valid
sync Is recognized @, the type of sync is indicated on
COMMAND/DATA SYNC output. If the sync character was
a command syne, this output wilf go high @ and remain
high for sixten DECODER SHIFT CLOCK periods @, other-
wise it will remain low. The TAKE DATA output will go high
and remain high @ - @ while the Decoder Is transmitting
the decoded data through SERIAL DATA OUT. The

|z]3l4,

TIMING l I o l

" decoded data available at SERIAL DATA OUT Is In 'N.RZ

format. The DECODER SHIFT CLOCK is provided so that
the decoded blits can be shifted into an external register on
every low-to-high transition of this clock @ - ®. Note that
DECODER SHIFT CLOCK may adjust its phase up unhl the
time that TAKE DATA goes high

After all sixteen decoded bits have been transmitted @
the data is checked for odd parity. A high on VALID WORD
output @ Indicates a successful reception of a word without
any Manchester or parity errors, At this time the Decoder is
looking for a new sync character to start another output
sequence. VALID WORD will go low approximately 20
DECODER SHIFT CLOCK perlods after It goes high if not
raset low sooner by a valid sync and two valid Manchester
bits as shown @.

At any time in the above sequence a high Input on
DECODER RESET during a low-to-high transition of
DECODER SHIFT CLOCK will abort transmission and inl-
tialize the Decoder to start looking for a new sync character.
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How to Make Our MTU Look Like a Manchester Encoded UART
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Typical Timing Diagrams for a Manchester Encoded UART
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Harris Semiconductor offers Leadless Chip Carriers
(LCC) as a packaging option on various Digital
integrated circuits. An LCC is a square or rectangular
package for an Integrated Circuit (IC) that is manu-
factured in the same manner as a’ conventional
side-braze dual-in-line package (DIP). The LCC is
comprised of the cavity and seal ring section of a
standard DIP and offers the user a means of achiev-
ing high density system configurations while retaining
the reliability benefits of hermetic IC Packaging.
Figure 1 provides a comparison of the construction of
an LCC and a conventional side-braze DIP.
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FIGURE 1.

EXPLODED VIEW OF CHIP CARRIER AND DIP

The LCC’s two principle advantages over convention-
al side~-braze DIPs are packaging density and electri-
cal performance. Packaging density is the humber
one advantage to an LCC over a side-braze DIR. The

size of a DIP is governed primarily by the number of -

leads required and not by the size of the IC. As pin
count increases, more and more of the DIP package
is used only to provide an electrical trace path to the
external leads. The size of an LCC Is dependent on
the size of the die not on the number of leads. As pin
count increases, overall size increases but at a much
slower rate, Table 1 provides a comparison between
the areas of 18, 28 and 48 lead LCCs to 18, 28 and
48 lead side-braze DIPs.

LLE D
Packaging Techniqués — —

TABLE 1.
LEAD LCC DIP DIP AREA vs.
COUNT AREA AREA LCC AREA
18 0.10 0.22 220%
28 0.20 0.84 420%
48 0.31 1.68 542%

(All Units in Square Inches)

- -
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The chart indicates a 220% improvement in packag-
ing area for the 18 lead LCC, and 542% improvement
for the 48 lead LCC. Obviously, sizeable savings in
circult board area can be achieved with this packag-
ing dption. The second major advantage of the LCCis
in electrical performance. The package size and
geometry also dictates trace length and umformlty
Figure 2 prov:des a comparison between the trace
lengths for various LCCs and side~braze DIPs. As pin
count goes up, trace lengths get longer, adding re-
sistance and capacitance unequally around the pack-
age. As ICs get faster and more complex these factors
start to become a limiting factor on performance.
LCCs minimize this effect by maintaining, as close as
possible, uniform trace length so that the package is a

- significantly smaller determinant of system perform-

“ance.

( / z
LEAD |LONGESTTRACEDIP | LONGEST TRACE
COUNT |LONGESTTRACELCC | SHORTEST TRACE
LCC DIP

18 21 1.54 61

24 41 1.51 31

40 51 1.51 6:1

54 61 1.54 71

FIGURE 2. ELECTRICAL PERFORMANCE
(RESISTANCE AND SPEED)

The LCC also offers environmental advantages over
“chip-and-wire” manufacturing techniques used in
high-density hybrid circuits. An |C can be fully tested,
burned-in and processed in an LCC, thereby guaran-
teeing its performance.

The IC is further protected by a small hermetic pack-
age in which internal vapor content can be carefully
controlled during production.

Harris Semiconductor Leadless Chip Carriers in both
Ceramic and Epoxy provide reliable, high density,
high performance packaging options for today’s sys-
tems.

Consult the factory or your Harris sales representative
for pricing and availability.
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