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Title

A/D Conv/Sampler Clock
A/D Conv/Sampler
Sampler

Sampler Front Panel
Sampler

Long PC Support Bars
Short Support Bars
Sampler Front Panel
Sampler

Rear Panel

Mounting plate
Sampler Clock

1 PPS timing

Sampling Jitter and Drift

Differential Error Between Channels
Sampling Level Accuracy (after trimming)
"Magnitude" Bit Threshold

Encoding (From Most -ve to Most +ve signal)

General Description:

Type

Circuit Diagram
Circuit Diagram
PC Artwork
Drilling Plan
Assembly
Mechanical
Mechanical

Silk Screen Artwork
Block Diagran
Mechanical
Mechanical

PC Artwork
Timing diagram

< 0.2 ns

< 2 ns

< 50 microvolis
200 nv
00,01,10,11

The sampler module digitizes the eight baseband signals from four

converters

(two modules are needed to support eight converters).
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sample clock 1is derived from the 32 MHz synthesizer module and
distributed to each A/D converter section. Each A/D converter/sampler
uses three comparators with voltage thresholds of -200,0,+200 mnv
respectively.

Theory of Operation:

The sign bit is the output of one comparator while the least most
significant bit is derived from all three comparators according to the
logic equation:

LSB = B.A + (COMPLEMENT(B)).C

where
B = sign bit
A = comparator with 200 mv threshold
C = comparator with =200 mv threshold

Circuit Details:

The comparators are Analog Devices AD9685D. The clock and reference
signal are distributed from the center board. Clock signals are
terminated in 50 ohms (the Thevenin equivalent) to -2 volts at the end
of each line.

I/O Connections - 20 Pin Amp Connector

Pin # Function

1 GND

2 +5v (350 ma)

3 32 MHz Clock Input (1 Volt p-p)

4 NC

5 SYNC Input (1 Volt p-p)

6 USB from Converter #1

7 LSB from Converter #1

8 -5v (2400 ma)

9 USB from Converter #2
10 1SB from Converter #2
11 USB from Converter #3
12 LSB from Converter 3
13 USB from Converter #4
14 NC
15 NC
16 NC
17 NC
18 NC
19 NC
20 ILSB from Converter #4



I/0 Connections - 40 Pin (Balanced ECL Outputs)

Pin # Function
1 SYNC SIGN (-ve)
2 SYNC SIGN (+ve)
3 SYNC MAGN (-ve)
4 SYNC MAGN (+ve)
5 USB1 SIGN (-ve)
6 USB1 SIGN (+ve)
7 USB1 MAGN (-ve)
8 USB1 MAGN (+ve)
9 ILSB1 SIGN (-ve)
i0 LSB1 SIGN (+ve)
11 LSB1 MAGN (-ve)
12 ILSB1 MAGN (+ve)
13 USB3 SIGN (-ve)
14 USB3 SIGN (+ve)
15 USB3 MAGN (-ve)
16 USB3 MAGN (+ve)
17 LSB3 SIGN (-ve)
18 LSB3 SIGN (+ve)
19 LSB3 MAGN (-ve)
20 LSB3 MAGN (+ve)
21 CLOCK (-ve)
22 CLOCK (+ve)
23 GND
24 GND
25 USB2 SIGN (-ve)
26 USB2 SIGN (+ve)
27 USB2 MAGN (-ve)
28 USB2 MAGN (+ve)
29 LSB2 SIGN (-ve)
30 LSB2 SIGN (+ve)
31 LSB2 MAGN (-ve)
3 1LSB2 MAGN (+ve)
33 USB4 SIGN (-ve)
34 USB4 SIGN (+ve)
35 USB4 MAGN (-ve)
36 USB4 MAGN (+ve)
37 1LSB4 SIGN (-ve)
38 LSB4 SIGN (+ve)
39 LSB4 SIGN (-ve)
40 LSB4 MAGN (+ve)

Test Procedures:

Check symmetry of threshold levels by counting the number of zeroes
and ones for each bit of each channel via the decoder/data buffer.
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Replacement Instructions
Use "solder wick" to remove defective components.

Parts List:

Data Sheets:

AD9685BD



NOTES:

1 ALL CAPACITORS .0lLuF UNLESS
OTHERWISE NOTED.

2. ALL RESISTORS ARE 330 OHMS
UNLESS OTHERWISE NOTED.

ELECTRONIC NOTES:

UNLESS OTHFRWISC NOTED:

RESISTORS:
CAPACITORS:
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NOTES

.33

692
2.09 —

-— 278

213 DIA THRU
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NOTES
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CHANGE D'WN CHK'D APPD
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VOLTAGE THRESHOLD

OUTPUT CLOCK

PIN 2

ON 10101

OUTPUT ON
PIN 11

MARGIN — SEE NOTE #1

CLOCK 1
PIN 6
ON 9685S

9685S SAMPLE

|

\§

DATA HERE .
| \| FOLLOH
|
]
/ HOLD . _
- wn g
+ $ . Z
1 1 | % m
. ! /l ] " (@)
~1 a 3
i n
. . !
l\ .
INPUT CLOCK 1PPS=SYNC 1PPS FROM
FROM 32M QUTPUT PIN 2 32M PIN 3
NOTES: ON 10131 ON 9685S

1. MARGIN ON 1PPS FROM 32M MODULE

+15ns (EARLY) TO —20ns (LATE).

DWG. LAST CHANGED - /—/—

SHOP NOTES: UNLESS OTHERWISE SPECIIED

1. DIMENSIONS ARE IN INCHES

2. TOLERANCE ON OIMENSIONS
FRACTIONAL t 1/64
DECIMAL XX % .01
DECIMAL XXX % .005

USED ON

ORAMITR A £ ROGERS

11788

pRAMEY C . KOSTKA

11/88

CHECKED BY

NORTHEAST RADIO OBSERVATORY CORPORATION
HAYSTACK OBSERVATORY
WESTFORD, MASSACHUSETTS

PROJLCT

ANGULAR £ 0°30°
3. SURFACE ROUGHMESS \/
PER MIL—-STD-10

NEXT ASSEMBLY

EHGINEER

4. REMOVE BURRS AMD BREAK

WEIGHT

MATL. & PROCESS

SHARP EDGES 1/64 MAX.
5. SCREW THREADS PER MIL-STD-9
6. ALL DIMENSIONS TO AFPLY

SCALE NONE

T STRUCTURES

4LPPROVALS

1PPS TIMING IN
SAMPLER MODULE

BEFORE PLATING OR CON-
VERSION COATING.

CLASSIFICATION

THERMAL

MECH  AHALYSIS

DWG. S17€ DWG. NO.

IPPSTSMD] A 54220501 uf““_
[REV.




Page No. 1

11/25/88
PARTS LIST FROM DBASE FILE:PARTS.DBF

REF SUBMOD PART DESC MFR COST QTY TOTAL COST
uoe sa 10104 10104 FAIRCHI™D 0.69 1 0.69
Co1  sA 103K 0.01 UF AVX 0.10 87 8.70
Co2 sA 105K 1 UF AVX 0.32 9 2.88
MP SA 1105-7521-003 SMC CABLE PLUG AEP 2.49 10 24.90
MPX SA 200458-1 BLOCK AMP 2.00 1 3.00
MPX SA 200833-4 GUIDE PINS AMP 0.36 2 0.72
MPX SA 200835-4 GUIDE SOCKETS AMP 0.48 2 0.96
MPX SA 201142-2 SPRING AMP 0.05 11 0.55
MPX SA 201143-5 COAXICON PIN AMP 2.7¢ 11 29.70
MPX SA 202394-2 HOOD AMP 1.04 1 1.04
MPX SA 202422-1 POWER PINS AMP 0.50 4 2.00
MPX sSA 3128666 FERRULE AMP 0.08 11 0.88
§S SA 542201009 F.P.SILK SCREEN NYES 100.00 1 100.00
MS SA 54220M004 FRONT PANEL HAYSTACK 100.00 1 100.00
Ms SA 54220M005 PC BOARD SUPPORT HAYSTACK 100.00 1 100.00
MS SA 54220M011 REAR PANEL HAYSTACK 100.00 1 1€0.00
MS SA 54220M012 CENTER PLATE HAYSTACK 100.00 1 100.00
Uo4s SA AD9685BD 9685 ANALOG DEV 11.30 27 305.10
PC SA AER\SAMP PC BOARD PACLAB 40.00 9 360.00
PC SA AER\SCLK PC BOARD PACLAB 40.00 1 40.00
MsS SA C53306M013-2UA FRONT PANEL PREC.MACHINE 20.00 1 20.00
Ms SA C53306M014-2UA PERFORATED COVER PREC.MACHINE 10.00 2 20.00
Ms SA C53306M015-2UA MODULEREAR PANEL PREC.MACHINE 20.00 1 20.00
MS SA C53306M016 BAR SUPPORT PREC.MACHINE 10.00 4 40.00
MS SA C53306M017 SIDE PLATE PREC.MACHINE 10.00 2 20.00
ugz sA MC10101L 10101 MOTOROLA 1.00 2 2.00
Uo1 sa MC10116L 10116 MOTOROLA 1.14 1 1.14
Uos saA MC10131L 10131 MOTOROLA 1.14 9 10.26
uo3  sa OP-27EN opP-27 ANALOG DEV 7.15 1 7.15
R0O3 sa RCRO5G100J 10 OHMS 1/8W AB 0.20 1 0.20
R0O5 SA RCRO5G121J 120 OHMS 1/8W AB 0.20 4 0.80
R0O2 sA RCR0O5G122J 1.2K OHMS 1/8W AB 0.20 1 0.20
RO4 SA RCRO5G331J 330 OHMS 1/8W AB 0.20 93 18.60
ROl  sSA RCR05G510J 51 OHMS 1/8W A3 0.20 38 7.60
RO6 SA RCRO5G820J 82 OHMS 1/8W A3 0.20 4 0.80
RO7 5aA RN55D1272F 12.7K OHM 1X CORNING 0.10 2 0.20
WORK SA TECH ASSEMBLY HAYSTACK 10.00 20 200.00

whh Total *Aw

1650.07



ANALOG
DEVICES

FEATURES

2.2ns Propagation Delay - AD9685BD/BH
2.7ns Propagation Delay - AD9687BD
0.5ns Latch Set-Up Time

Pin-Compatible to Am685/687 but FASTER
+ 5V, —5.2V Supply Voltages

APPLICATIONS

Ultra-High-Speed A/D Converters
Ultra-High-Speed Line Receivers
Peak Detectors

Threshold Detectors

GENERAL DESCRIPTION

The AD9685BD/BH and AD96S7BD are ultra-fast comparators
manufactured with a high performance bipolar process which
makes it possible to obtain incredibly short propagation delay?
and latch set-up times.

The AD9685BD/BH is asingle comparator which is pLn-comparible
with the Am635, but has speed capabilities that far outstrip the

earlier unit. The AE)S687BD is pin-for-pin compatible with the

Am6S7 and, like its predecessor, is a dual comparator; its speed

capabilities arc far superior to the Am687.

Both Analog Devices units have differential inputs and com-
plementary outputs fully compatible with ECL logic levels.
Their output current levels 3rc capable of driving 50Cl terminated
transmission lines, and their high resolution make them ideally
suited for a variety of analog-to-digital signal processing applica-
tions.

AD9685BD/BH Single Comparator

A latch function allows the AD9685BD/BH to be operated in a
sample-hold mode. When the Latch Enable (LE) is ECL HIGH,
the comparator functions normally. When the Latch Enable is
driven LOW, its outputs are locked in the logic state dictated
by the input conditions at the time of the latch input transition.
If the latch function is not used, the Latch Enable input should
be connected to ground.

In addition to its speed advantages over the earlier Am6S5, the
AD9685BD/BH also dissipates less power because it operates on
a positive 5 volt supply instead of the 6 volts required by the
AMD device.

Uftra-Fast Comparators
AD9685/AD9687

AD96S5BD/BH FUNCTIONAL BLOCK DIAGRAM
QIR

OOUTPUT

tw oumjrs a*co*fnim tttt mouiaing frrihnai
*AIOOWN«CSJISTO*3 TMISCHCSISTOMSMAV »
AA»GE0***h-2004ICO»M*CTOTO -2.0V. Oft 2001W2900Il
CO*CCTIDTO - »IV

AD9687BD FUNCTIONAL BLOCK DIAGRAM

L>TOt(HXUj| LATC* CNAA4.2

tm cxrn/TS aac o*in imo-tt»s acoumdi* g CrnPNAL
ruu OOWHMS15TOAS THESE »(SUrO<UM*» B( j*

O SMUrIlCO*WECTEO TO - 2.0V. C* 7001Urt00|l
CCNNECTIOTO -U V.

AD9687BD Dual Comparator

The latch function of the AD9687BD provides an abiliry to
operate the unit in either a track-hoid or sample-hold mode.
The latch function inputs arc separated on the two comparators
and are designed to be driven from the complementary outputs
of a standard ECL logic gate. When LE is High and LE is
LOW, the normal comparator function is in operation. When
LE is forced LOW and LE is driven HIGH, the outputs of the
comparator being exercised are locked in their existing logical
states, as determined by the input conditions present at the time
of arrival of the latch signal. If the latch function is not used on
either one of the two comparators in the AD9687BD, the appro-
priate Latch Enable input should be connected to ground; the
companion Latch Enable input can be left open.

The AD9687BD is basically rwo AD96S5BD/BH units in a
single package and operates in a similar fashion to a pair of the
single comparators.

OPERATI1ONAL AMPLIFIERS VOL. |, 4-117



ABSOI U'lt MAXIMUM RATINT.S

(typical @ + 25*C with nominal supply voltages unless otherwiso noted)

supply Volidget(V(x and VIf)
Puxcr DuiifAtion

Input Vullage

Differential Input Voltage
Output Curreet

0O|<raung Temperature Range

StorageTemperature Range

TI ECTRICAI CHARACTERISTICS Symbol Mia
Input Olf>ei Voltage1 V,h -5
Temprraiurc (Axfltctent av.Mat
Input Ollvei Current u
Input BtatCurreni I
Input Voltage Range Vem . -25
Common Mode Reieciioo Ratio CM HR 10
Input Retiwarwe R,n 60
Input Capaoiance cw
lopul Output Logic 1-e-+ela
Output HIGH Voltage Voh -0
Output LOW Voltage Vo*. -115
Positive Supply Vuluge Vec *4 B
Negative Supply Voltage Vac -4 9i
Poutive Supply Current lec
Negative Supply Current Iti
Supply Voltage ReK'-ttoo Ratio sv.
Power Dmipation PIMH
SWITCHINGCH \R \CTFRIS nCS
I'lopagattoo DcUyt™
Input to Outpui HIGH
Input luOutput LOW -« *
Inteh Eiuble toOutput HIGH tAV(E)
1tch Enable toOuipui LOW
Intch Enable
Pulbe Wicith 1
Minimum S<t-UpTime 1
Muumulii Holl Tinve u
suTCS
“Itl - 100*4m

'FtvfMIiiM* Jtlipw uw H eriik 100»v fuiM ,\mV/
~SjUitaiMci uaiM AD A ItID 11
1]« #UtaM kayrt| Hikin| 4 i

DEFINITION OF TERMS

V%

lo«

vCi4

CMMI

Vo,

Piu»i

INPUT OFFSET VOLTAGE-The potential difference
required between the input terminal* loobtiin aero
potential difference between the output*.

INPUT OFFSET CURKENT-The difference between
the current! into the input* when there ti aero potent ul
difference between the ouiputi.

INPUT BIASCUKRENT-The averageo/the two
in|Kit current!. Thit ii achip detigo trade -oil parameter.
Internally, it it desirable tohavc high valuct of I« foe
Circuit peiformartcc requirementa; caiernally, it u deair-
able to have I* aa tow aa pomble.

INPU r VOL rAGE RANGE-The range of input
voltage* fur which ofltet and propagation delay
=pctificaiiont uc valid.

COMMON MODE REJECTION MTIO -The ratioo/
u»put voltage range to the peak to peak change in

input offset voltage over that range.

INPUT RESISTANCE-The rcuiiince looking into
either terminal with the other gtounded.

INPUT CAPACITANCE-The capacitance looking into
cither input pin with the other giuunded.

OUTPUT HIGH VOLTAGE-The log* HIGH output
voltage with an eiternal pull down reaiaior

relumed to anegative tupply.

OUTPUT LOW VOLTAGE-The logic LOW output
vuliagr with au eiternal poll-down tctittor returned

toa negative aupply.

POSITIVE SUPPLY CURRENT-T=>ve current required
from the potiiivc lupjdy too|>craic the comparator.
NEGATIVE SUPPLY CURRENT -1 he current
required (run* tlie negative lupply toO|<rate the
comparator.

SUPPLY VOLTAGE REJECTION RATIO -The

ratio of the change in input offtel voltage to tive

change in power tupply voltage producing it

POWER DISSIPATION-TI»c power diaiipated by

the comparator w»ih both outputt in mmaicd in
sOohmuo -2V.
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INPUT TO OUTPUT IIIGIC DEI-AY-T>*
propagation delay measured Irorn the time the input
aignal croavc* tI* input offtei voltage to the 50% point
ofanoutput LOW to HIGH tranaiiion.

INPUT TOOUTPUT LOW DELAY -The
propagation delay motored fiom tl»e time the input
aignal croiui ll.e iaput offul voltage to the 50% point
o/an output HIGH to LOW tranaiiion.

LATCH EFMULETOOUIPUT IHGII DEI-AY-The
propagation delay inceaured from the 50% point of the
Latch Finable (LL)aignal LOW to HIGH tranaiiion to the
50% pointU anoutput LOW to HIGH tranaiiion.
IATC-11 ENAILLTO OUTPUT | OW 1)I*I AY -The
propagation delay meatured Irom the 50% point of the
Lauh Enable tignal LOW to HIGH Irantition to the 50%
point of an ouiput HIGH to | OW tranaiiion.
MINIMIIM LATCH ENAULE PUI SUWIDTH -TU
munimum time the | -atch Enable aignal muat be 111Gl to
acquire and hold an input aignal.

MINIMUM SIiT-UP TIM I: - The minimum time be-
fu«e the negative Iraniition of the 1Jiih Enable pul*e

that to input aignal mull be preterit lobe

afQuirrd and held at the output*.

MINIMUM IIOLDTIME-Tbe minimum time after
the negnive Hamilton of the Latch Enable aignal

that an inpot aignal muat remain uru hanged to be ac-
quired and held at the outputs.

SYMBOLS

Output bad teivninaiing
voltage

Output bo*l r<tit lance
Inpui pulw aiit|'Inulc
Infruc wyerltive
Frequency

Cae Temj<ra

|r.IMt tnurcc remtance
Supply voltagea
Poauive aupply voluge
Negatt/c aupply voltage

The Timing Diagram illustrates >strict of events in the
AD968M1D/11H; the (crmj and their relationships are also valid
for the AD96H7HD. The relationships which are shown should
not be interpreted as “typical”, sincc several parameters have
multiple values; and the worst case conditions arc shown in the
Timing Diagram.

The top line of the diagram shows two Latch Enable (1.E) pulses;
each is high for “comparc” and low for “latch”. The first pulse
illustrates the comparc function in which part of the input action
lakes place during the “ comparc” mode. The second one illustrates
| compare function interval during which there is no change in
input.

The leading edge of the input signal, shown here as a large
amplitude, small overdtive pulse, switches the comparator after
«time interval t(j. Output Q and Q transitions arc essentially
similar in liming. The input signal must occur a t lime t, before
the latch nailing (falling) edge and, to be acquired, must be

TIMING DIAGRAM

maintained for >lime t|, after that edge. After th, the outpui
no longer affectcd by the input status until the latch is again
strobed. A minimum latch pulse width of tpw(E) is required
the strobe operation, and the output transitions occur after a
lime t&H(E).

PIN CONFIGURATIONS

TO-I00

ADO0G85BH Pin Configuration
Pjckagt Option1 —TO-I00

AD9635BD Pin Configuration
Ptckiga Option1 —QI6C

A09687BD Pin Configuntion
Package Option1—O0 764

NOTK
“ See Scciion 19 lot pickage outline infornuilon.



