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Introduction

The computer control and data acquisition systems in the AGS and
its surrounding complex operate under what only can be defined as hos~
tile conditions for electronies. Briefly, these conditions can be
described as: 1) mechanical stress, such as heat, moisture, and vibra-—
tion, 2) electrical stress, such as from large magnetic fields, and
electrical noise, and 3) general physical abuse due to constant activi-
ty in the areas where equipment is located. With these problems in
mind, a study group was formed to define a standard package for elec—
tronic controls that would tolerate the above conditions as much as
possible, still meet the needs of the controls medium, and be of use to
other, non—controls specialists who may have similar packaging prob—
lems. The following document is a short description of the packaging
scheme which evolved as a direct result of the study group's delibera-

tions.

"Package”™ Description

1. The Chassis

The package consists of a 19" rack mountable, 0.063" thick alumi-
num chassis, approximately 21" long, 17" wide and 11-1/2" high. It is
designed to be mounted on slides for ease of service to the electronics

contents. One can see from the information in Appendix 4 that the



difference in the amount of rf shielding by either aluminum or steel
when proper design is used is not enough to compensate for the reduced
aluminum weight and the ease of working aluminum. Physically, the
chassis is divided into two compartments by a bulkhead, with the front
compartment containing power supplies for the electronics which are
contained in the rear compartment. If a user has an application that
demands more space than the electronic compartment contains, he may
dispense with the bulkhead and place his electronics and power supplies
at any convenient location in the chassis, keeping in mind the cooling
capacity that has been provided. The separate compartment configura-
tion is specifically intended for controls applications. The top and
bottom are divided so that access to each compartment can be made
separately either from the top or the bottom. The front panel contains
handles, an A/C ON light and power supply test jacks, one for each
voltage provided by the power supplies. The back panel is a flat sheet
approximately 195 square inches and is provided with holes only for the
on/off circuit breaker and a/c cord. It is left to the user to punch
holes for connectors he wishes to use, in whatever configuration best
meets his or her specifications. It is expected that the chassis will
be fabricated by an outside vendor and be purchased broken down for
ease of storage. It will be assembled by the user. With this in mind,
Pemnuts have been used as much as possible for ease of assembly. It
should be noted that the chassis is reversible in that holes are pro-
vided to interchange the front and rear panels and the compartments so
that connectors will then appear at the front of the rack rather than

the rear.

2. The Electronics Compartment

The electronics compartment is designed to contain various con—
figurations of MULTIBUS crates (card cages), and/or DIN spec. Eurocard

crates as follows:
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Three each, two each, or one each 4 position multibus card
crates National Semiconductor Corp. Part No. SBC604. See
Illustration #3.

One each, 3 to 15 position card crate, Electronic Solutions
Inc. for multibus cards. -See Illustration #4.

One each, 4 position card crate and one each card frame DIN

spec. to accept 3U/220 mm long cards.

3. The Power Supply Compartment

The package is designed so that one of two optional configurations

can be specified by the user and placed in the power supply compart-—

ment.

The power supplies are installed so that they can be easily

replaced if failure occurs by simply unplugging the outputs, inputs and

removing four screws.

Ae

The first option is a Power One Inc. Model CP255. This is

a multi-output supply with suitable outputs for the multibus
standard providing positive 5 and 12 volts at 30 and 4.5 amps,
and a negative 5 and 12 volts each at l.75 amps. See I1-
lustration #1.

The second option consists of two separate multi-output sup—
plies. Condor Inc. Model DBB-105W and a Condor Inc., Model
BAA-40W. See Illustration #2. One supply provides 5 volts at
12 amps and plus or minus 12 volts at 1.7 amps, or plus or
minus 15 volts at 1.5 amps. The second supply provides plus 5
volts at 3 amps, also plus or minus 15 volts at 0.8 amps. The
dual supply option is designed to be used where the supplies
need to be isolated from each other for the digital oriented
multibus and any linear circuits the package may contain,
i.e., cards in the DIN spec. card cage. See Illustration #2.
An rf filter Mallory Part No. 1l0VB1l is part of the package
design and is placed immediately after the on/off circuit

breaker.



4, Package Cooling

Package cooling is provided by fans, four each for the electronics
compartment and two each for the power supplies. These are capable of
supporting 200 watts of electronics. Tests have been made with the
power supplies under full load and the cooling has proven adequate to
keep the internal temperatures of the package such that it meets the
temperature specifications of most electronics components. See Ap-

pendix 2.

5. Package Documentation

See Appendix 3 for a list of mechanical drawings for the elec-

tronic cooling package.

Conclusion

The above described standard electronic package is mechanically
strong, gives superior RFI/EMI protection, compares very favorably in
terms of cost effectiveness to a purchased package with the same speci-
fications, and meets the needs of packaging electronic controls for the

present and future in the Accelerator Department.
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Reference Print Numbers
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Appendix 4

Excerpts from "Micro Controller Handbook", Intel Corp., section on
"Designing Microcontroller Systems for Electrically Noisy Environ-—

ments"”.
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Figure 8. PCB with Gridded Ground

but you still get a mathematically optimal distribution of

currents in the grid structure, such that the current loop
produces less magnetic flux than if the return path were
restrained to follow any single given ground trace. The
key to attaining minimum loop areas for all the current
loops together is to let the ground currents distribute

themselves around the entire area of the board as freely’

as possible. They want to minimize their own magnetic
field. Just let them.

RF SHIELDING

A ‘time-varying electric field generates a time-varying
magnetic field, and vice versa. Far from the source of a
time-varying EM field, the ratio of the amplitudes of the
electric and magnetic fields is always 377 ohms. Up close
to the source. of the fields, however, this ratio can be
quite differént, and dependent on the nature of the
source. Where the ratio is near 377 ohms is called the far
field, and where the ratio is significantly different from
377 ohms is called the near field. The ratio lLself is called
the wave 1mpedance E/H.

- The near field goes out about 1/6 of a wavelength from

the ‘source. At IMHz this is about [50 feet, and at
10MHz it’s about 15 feet. That means if an EMI source
is in the same room with the victim circuit, it's likely to
be a near field problem. The reason this matters is that in
the near field an RF interference problem could be
almost entirely due to E-field coupling or H-field cou-
pling, and that could influence the choice of an RF shield
or whether an' RF shield will help at all.

In the near field of a whip antenna, the E/H ratio is
higher than 377 ohms, which means it's mainly an E-field
Zenerator., A wire-wrap post can be a whip antenna.
Interference from a whip antenna would be by electric
field coupling, which is basically capacitive coupling.
Methods to protect a circuit from capacitive coupling,
such as a Faraday shield, would be effective against RF

9-113

interferencé from a whip antenna. A gndded-ground
structure would be less effective..

In the- near field of a loop antenna, the E/ H ratio is
lower than 377 ohms; which means it’s mainly an H-field
generator. Any current loop is-a loop antenna. Interfer-
ence from a loop antenna would be by magnetic field
coupling, which is basncally the same as inductive cou-
pling. Methods to protect a circuit from inductive cou-
pling, such as a gridded-ground structure, would be effec-
tive against RF interference from a loop antenna. A
Faraday shield would be less effective. )

A more dlﬂ' cult case of RF interference, near field or far

field, may require a genuine metallic RF shield: The idea

behind RF-shielding is that time-varying EMI fields
induce currents in the shielding material. The induced
currents dissipate energy in two ways: 2R losses in the
shielding material and radiation’ losses as they re-radiate
their own EM fields. The energy for both of these mech-
anisms is drawn from the impinging EMI fields. Hence
the EMI is weakened as it penetrates the shield. B

More formally, the 12R losses. are referred to as absorp-'

tion loss, and the re-radiation is called reflection loss. As
it turns out, absorption loss is the primary shielding
mechanism for H-fields, and reflection loss is the primary
shielding mechanism for E-fields. Reflection loss, being a’
surface phenomenon, is pretty much independent of the
thickness of the shtcﬁdmg material. Both loss mechamsms,
however,. are dependent on the frequency (w) of the
impinging EMI field, and on. the permeability (z) and
conductivity (o). of the shielding material. These loss
mechanisms vary épproximately as follows:

reflection ldss to an E-field (in dB) ~ Iog,"ui#

" absorption loss to an H-ﬁeld (in dB) ~ t\/ wou

where t is the thickness of the éhield}ng material.

The first expression indicates - that E-field- shielding is

more effective if the shield material is highly conductive,
and less effective if the shield is ferromagnetic, and that
low-frequency fields are easier’ to block than high-
frequency fields. This is shown in Figure 9.
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Figure 9. E-Field Shielding
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Figure 10. H-Field Shielding

Copper and aluminum botl have the same permeability,
but copper is slightly more conductive, and so provides
slightly greater reflection loss to an E-field. Steel is less
effective for two reasons. First, it has a somewhat ele-
vated permeability due to its iron content, and, second, as

‘ tends to be the case with magnetic materials, it is less
conductive.

On the other hand, according to the expression for
absorption loss to an H-field, H-field shielding is more
effective at higher frequencies and with shield material
that has both high conductivity and high permeability. In
practice, however, selecting steel for its high permeability
involves some compromise in conductivity. But the
increase in permeability more than makes up for the
decrease in conductivity, as can be seen in Figure 10. This
figure also shows the effect of shield thickness.

A composite of E-field’ and H-field shielding is shown in
Figure 11. However, this type of data is meaningful only
in the far field. In the near field the EMI could be 90%
H-field, in which case the reflection loss is irrelevant. It
would be advisable then to beef up the absorption loss, at
the expense of reflection loss, by choosing steel. A better
conductor than steel might be less expensnve but quite
Rl ) ineffective.

. A different shielding mechanism that can be taken advan-
e tage of for low frequency magnetic fields is the ability of
’ a high permeability material such as mumetal to divert ~
the field by presenting a very low reluctance path to the
magnetic flux. Above a few kHz, however, the permeabil-
ity of such materials is the same as steel.

In actual fact the selection of a shielding material turns
out to be less important than the presence of seams,
joints and holes in the physical structure of the enclosure.
The shielding mechanisms are related to the induction of
currents in-the shield material, but the currents must be

Figure 11. E- and H-Field Shielding

allowed to flow freely. If they have to detour around slots
and holes, as shown in Figure 12, the shle]d loses much
of i lts effectiveness.

As can be seen in Figure 12, the severity of the detour
has less to do with the area of the hole than it does with
the geometry of the hole. Comparing Figure 12C with
12D shows that a long narrow discontinuity such as a
seam can cause more RF leakage than a line of holes
with larger total area. A person who is responsible for
designing or selecting rack or chassis enclosures for an
EMI environment needs to be familiar with the tech-
niques that are available for maintaining electrical conti-
nuity across seams. Information on these- techniques is
available in the references.

Grounds

There are two kinds of grounds: earth-ground and signal
ground. The earth is not an equipotential surface, so

" earth ground potential varies. That and its other electrical

properties are not conducive to its use as a return con-
ductor in a circuit. However, circuits are .often connected
to earth ground for protection against shock hazards. The
other kind of ground, signal ground, is an afbitrarily
selected reference node in a circuit—the node with respect
to which other node voltages in the circuit are measured.

SAFETY GROUND

The standard 3-wire single-phase AC power distribution
system is represented in Figure 13. The white wire is
earth-grounded at the service entrance. If a load circuit
has a metal enclosure or chassis, and if the black wire

develops a short to the enclosure, there will be a shock

hazard to operating personnel, unless the enclosure itsell

Ais earth-grounded. If the enclosure is earth-grounded, a

- 9-114 AFN-D2131A
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short results in a- blown fuse tather than-a “hot” erclo-
sure. The earth—ground connection to the enclosure is
called a -safety ground The advantage of the'-3-wire
power system is that’it dlsmbutes a safety ground along

with the power. .

Note that the safety-ground wire. carries .no current
except in case of a fault, so that at-least for low frequen—
cies it’s at earth-ground potentlal along its entire length.
The white wire, on the other hand, may be several volts
off ground, due to the IR-drop along its length. !

Figure.12. - Effect of Shield Discontinuity on Magneliea‘lly lndgeed_ Shielq ‘Current ) -
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EARTH-GROUND
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SIGNAL GROUND . _' :

Signal ground isa smgle point in a circuit that is desig-
‘nated 'to be the reference node for the circuit. Commonly,
wires that connect to this single point are also referred to
as “signal ground.” In some circles “power supply com-
mon™ or PSC.is the preferred terminology for these con-
ductors._Irt any case, the manner in which these wires.
connect to the actual reference point is the basis of dis-
tinction among._three kinds of signal-ground wiring
methods: series, parallel and mulnpomt. These methods

are showr in Figure 14:

The series connection is pretty common because it’s sim-
ple and economical. It’s the noisiest of the three, however,
due to common.ground- impedance coupling between thé
circuits. When several circuits share a ground wire, cur-
rents from one circuit, flowing through the finite impe-
dance of the-common ground line; cause variations in the
ground potential of the other circuits. Given that the cur-
rents in a digital system tend to be spiked, and that the
- common -impedance. is mainly inductive reactance,. the
variations could be bad enough to cause bit errors in hlgh
current or pamcularly noxsy smxanons. ’

The . parallel connection eliminates commeon ground
‘impedance problems, but uses a lot of wire. Other disad-
vantages are that the impedance of the individual ground

Figure 13. Single-Phase Power Distribution

lines can be very high, and the ground lines themselves
can become sources of EML.

AFN-02131A
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D.C. POWER SUPPLIES

Application Data
Including:

MODEL
Schematic
Parts List CP255
Specification

Outline & Mounting Drawing
General User Information-
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SPECIFICATIONS

INPUT: 100/115/215/230 VAC T10% 47-63HZ
OUTPUT: v I OVP

+5V 304 6.2

-5V 1.754 -6.2

+12V 4.5 A 15

-12v 1.75A 15
ADJUSTMENT RANGE: 5% min.

‘LINE REGULATION:
LOAD REGULATION:

RIPPLE AND NOISE:

70.1% for 10% line change
-0.1% for 507 load change

Outputs loaded one at a time

TRANSIENT RESPONSE:

REMOTE SENSING:

P-8.

10mv pk-pk

Less than 50 u sec for 50%
load change

Provided on +5V at connector

STABILITY: +0.05% for 8 hours after 30.min.
warm-up

AMBIENT TEMP: 0°C tg 70°C with 70 CFM moving air |

TEMP. COEFICTENT: -0.02% per _C max.

SPECIAL OUTPUTS

1. Power Fail (AC low)

Provides a TTL active high signal when AC line
fails. Signal is activated at approx. 98/196
VAC and reset at approx. 104/208 VAC. (Open
collector output device).

Storage

After "AC fail" all outputs-will remain in regu-
lation a minimum of 7.5m sec (115 VAC line in-
put).

ADDITIONAL INFORMATION

This power supply is also available as a CP255-1.
The only difference is connector P-2 which.is made
a 5-pin (Molex 03-09-2052) connector instead of
the standard 4-pin connector supplied with the
CP255. The 5-pin AC connector allows all jumper-
ing for input changes to be done at the connector
without removing and rewiring the transformer.
NOTE: TIntel uses the 4-wire scheme.

National Semiconductor uses the 5-wire scheme.

QOPTIONAL TRANSFORMER CONNECTIONS .

Input Input Connections 1 GRY

JRange Input | Source| Return] Required P2 { Fusing 5 GRY
103.5-125.5 115 1 2 1-3, 2-4 54

03.5-125 . 2 REP
207- 230 1 4 2-3 54

07-253 3 ORN
{193.5-236.5| 215 5 4 2~-3 2.54

90-110 100 5 2 1-3%, 2-4 2.54 4 WHT

*For 100/215 VAC operation, move gray wire from terminal to

terminal 5.

Jumpered at XFMR

(For 100 VAC operation, terminal 1 must be
jumpered to terminal 3 at the transformer).

~
(o]
a

NoOU s W
gooooom

CONNECTOR INFORMATION

P6 P8
Molex

Molex

09-50-7071-housing  03-09-2042-housing
08-56-0106-pin
15-04-0219-key

P8L
KEY
GND (+5) KEY
+12 COM
-5V
+5V +12V
+5V +5V
GND +5V

+5 COM

~Nouvpwo

02-09-2118-pin’

P6U P6L
a GND : P2

+
m] +5V +§'VCOM
a +5v 57 GRY ° 1
0 ORN o 3
g om +12v com  WHT  fo 4

Weight: 21 lbs.
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i 4811 CALLE ALTO - 'nformoﬂonlconrg::::n . MODEL 2 g <) |
CAMARILLO, CALIF. 2. Parts List - .8 &
' 93010 5. Specifications DBB |05W MRS B -}
o 4.  Outline ond Mounting i < I
" D.C. POWER SUPPLIES (805) 484-285| 5. General User Information iy O | a3
> Wiz o
@ P18 |
s b=
SPECIFICATIONS il 5
; ©
8 &
AC Input: 115/230vac £10% 47-440Hz. AC CONNECTION TABLE B oo ko
{Derate output current 10% for 50Hz Operation.) FOR USE AT H5 VAC 230 VAC, <t ‘;_7;
DC Output: Refer to Voltage/Current Rating Chart. Voltage JUMPER 183,284, 2&3 ] $0|3
‘ adjustable £5% minimum. APPLY AC AT 184 184 wl~F
Input Fusing: Refer to AC Connection Table. FUSE INPUT AT| 3.0 AMPS '-T‘SAMPS 18
Line Regulation: +0.05% for 10% input change. '}
Load Regulation: *+0.05% for 50% load change. VOLTAGE /CURRENT RATING CHART N
Qutput Ripple: 3.0mv Pk-Pk maximum, O.4mv RMS. MODEL OUTPUT RATING I2 § Ql
1 . Q, ” : .
;r’]aor;in%r;:czipaonn;e. 30p seconds for 50% load change. DEB - 105W Tav. AT 12A. W/OVP: . § : g
. - ov - Sl
Overlo\c/ldl Protection: Automatic current limit/foldback. gziE.EV.AT s}
Reverse Voliage g
Protection: Provided on Dual and Triple output units. i'i\]/é.)VATA.l!'TIAS‘AOR £
Remote Sensing: Provided on outputs above |5watts, open sense =T s o]
lead protection built-in. —12/—15V. USEABLE AT -5V. AT o g
Stability : +0.05% for 24 hours after warm-up. 0.7A. BY JUMPERING El TO E2. 3
Temperature Rating: 0°C to 50°C full rated, derated linearly to 40% :
at 70°C |
Temperature Coefficient: iO.QZ%/°C maximum, 0.002 % /°C typical. 5 2
Cooling: Units are full rated 50°C in free air, must be 5 %
derated or fan cooled when mounted in e YEAR GUARANTEE 3lz]%|
confined area. CONDOR  witl repair or replace any ol
o - power supply of its manufacture that does o (&
ciency : SV units-45%, 12 and ISV units - 55%, 20 and not perform to published specifications as - g
£y 24V units - 60% at nominal input, full load on [a result of defective materials or i
A output. workmanship for a period of 2 years from o
Vibration: Per Mil-Std-8I0B, Method 514, Procedure 1,  [d01e of original purchase.No other o
curve AB (o SOHz). cbigations o labilties ore impled or s
Shock: Per Mil-Std-810B, Method 516, Proced.ure V. prepaid. ' g <[z
bC OUTPU'f'S : ©
1.250
- = - ] - 75
3 o 3 OVP 3 3 .25 o
T 793 (OPTIONAL) 29 §§ 9% i 'k ﬂ-, ™ X,
e 000 cOOP 2 4 . 2[00 ©Qo o0l T ° o1
/'Orl-\a\ /’ \\\ X
fom L |00 2@ @& 15
\\OY"/T/ " ,' I 3 2 4 »\, " .
O:ﬁflz .\j\cs I’l ‘\‘ 1 ) o 4.88 :F
'6rl-:|‘\ //I \‘\ \ ! , 4125 :B
Ly ° @/ S '5'?' &1y R‘_ X o o :Bj
AC INPUT—/ 188 DIA. MTG. HOLES
(16 PLACES)
14.25
5. L !
Q0 T 8.750 ]
o o DBB CASE
UNIT WEIGHT: H Ibs.
o o
_____________________________________________________ <
LEZJ’ tf_j' i \ / " { TZ]J ASSEMBLY / OUTLINE & MOUNTING
DBB -105W
ol ™™ 11236 [R
o)z f ] Jsarr § OF -




L B
CONDOR P/N D5-12/0VP DESCRIPTION i CONDOR P/N 1 OTY. |  €GI5_ | CONDOR P/N DESCRIPTION
= - H o
ToTeT X} A " C 101-10110 2 100/3% 101-10HT 2 CAPACITOR | ACUM, ELECT, s td
- 9110168 2 '?3,02”55 A ,mﬁ ‘—5',:3:_ Etf;c % . 102-10095 2 3300735 102-10099 Z ALUM., ELECT. 5.2 :
T - e AT ELECT o8 | i = = 3309/35 702-10039 2 ALGM., ELEGT. - H
10310030 ] §4000/15 ALUR, ,ELECT Etla =T
DRl et T g0
75457 37700 CAFRCTOR WYL wl= T54-10D94 T 17100 10410054 T | CAPRCITOR  MYLAR H <
0992 1 22 % Q 10410093 z ~017100 104-10095 2| CAPACITOR , MYLAR “‘ % n
A 0
{iom
T11-15252 7 iN5301 T | DIODE \RECT,, 3A.,100 V. B T1-10281 F INAGOS 111-182%1 2 | DIGGE RECT,, 200V, 1A, & o
136-10003 ] RTLIA t BRIDH o W-(6252 3 RZ40) 111-10252 3 100V, 34.
TT1-i0251 - IN4003 2 1A., 200V, &
111-10251 2 1N4003 = 14,1200V, a
RECT. RECT.,
D THT53A DIODE ,ZERER 5.6¥ 2 = = 1 GTODE [ ZERER
166 SO508 LY SCR, BA.,50V. 1 160~ — = 160~
171-10363 2N6055 XSTR,, DARLINGTON ,NPH 171-10263 I 2M6088 171-10263 XSTH,, DARLINGTON ,NPN
171-10241 12500-3 X5TH, ,FOWER, NP I71-10241 ] 12300-3 171-10241 ¥STR.,POWER 40V ,1.7A
171-1G262 125052 XSTR., PONER NEN ¥5TR,, PUNER i
172-10840 2NE554 6250 R, SIGHAL 5OV ERE 1
17210248 2825034 -i0248 R5TR,, SIGNAL 40V PND
151-10333 180 RESISTOR , 1/2W., 3% ,C.F. -10365 1% BIGEL RESIGIOH  1/2 We, 5 7a 1 Got
5i- ATn -10333 AT -1033
1ST-e313 6.8n 10314 €8n {031
- 160 Q34T 163 <1034
~15305 10370 16K 51-1037
10370 -10381 47K 15110381
RGEL X - 1332 300 A T5T-10332
-10365 X 51 1. 151-10305 2.70 ~10305 .
10333 371 1 B 1] T81-10351 270 1 -1035¢t H
-10373 2.2K I 2 13610753 3300 ~10353 H
-10307 150 2 £ 157~ = = -
i57= " 151 - TF.
152-10521 TEK s 3 152-10307 73K 52-10507 Y ME
152~ N - 182-10315 27K 152-10515 MF
152 - V72 W, Ve MLF. o 152-105(3 22K 152-10513 T72W., %% MF.
158 RESISTOR, 2 W. 10% ,W.W § 138-10079 A2 n 15810077, RESISTOR, 2 W.,10% W.W.
15516085 LEK FOTENTIOMETER, 2 W, WW. ,NORZ , = 185-10085, 15K 155 10685 FOTENTIOMETER, 2 W, W,
«
13010267 Uavz3 1 I.C. VOLTAGE REGULATOR 130-10287 2 723 130-10267 1.C. VOLTAGE HEGULATOR
G821 1186 17192 TRANSF ORMER ;POWER GB2-11265 T 1375 082-11375 TRANSFORMER PONER
505-171164 11184 PRINTED CIRCUIT EQARD 505-11263 [ 1263 505-11263 PRINTED _CIRCUIT_BOARD
faoend 10669 SPACER, ROUND 1"x 174"
412-11003 11003 CHASSIS , ALUMINUM 412-11007 1] 11698 412-11008 CHASSIS , ALUMINUM
€13
H 230\RC AAA AAN
PRODUCTION NOTES: VWY WY PRODUCTION NOTES:
cR? 1) SCRI TO BE HEATSINKED. B 283 R38 04 R37 1) ON 'CC' USE RTV TG SECURE Cili2.
& ias
©Pr- £
Tl T § 0.5 RS
C ! S OANFS|1,0 ANDS
& ]
- | RIS vy
1 i A R RI3
C b CRE | .
SRRCa ] A -
! [ wis Rie AC_CONNECTION TABLE dres -
f : Ter Tee p: FOR USE AT 2
| ) JUMPER 183,264 cR2
13
: [ Vs APPLY AC AT I+ 1+ 4R36 1 dew A
d 3 -
H ' FUSE INPUT AT___|2 OAMPS) TerT &° 2 Tes
AA 4
: : RIS 7 RIO
1 .l 6% ;R25 <
! [ ” RTLRe [
{ cral  os : r RiA G
¥ 3
0 H [ 5‘5 LAEPETY
2 t
l i b T CRI s i
; i RS
€] . N 1 ¢ 4 ;3 i
b: 2
® ' P o] . 4
! 7 Rad AB J GRY
N 1 32 ]
® es 'O, k.. = 'I'cz <
% % Ar 7] R7
3
S
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4880 ADOHR LANE Information contained; MODEL e ¥
. /’;Z'M CA . 1. Schemahc ¥s_ e
‘}"W C WIARILLO CAL”‘— 2. Parts List <3 < 12
QamNDDR NG " 93010 5. Specifications BAA - 4OW 23t | = i’
- - 4. Outline and Mounting 0% < o
BC. POWER SUPPLIES (805) 484-2851 5. General User Information 27| O H
i= Ot
8| = | =}
L O M
N i o=
SPECIFICATIONS §| 57
N IO
S
AC Input: 115/230vac10% 47-440Hz. AC CONNECTION TABLE 2ok
(Derate output current 10% for 50Hz Operation.) |_FOR USE AT 115 VAC 230 VAC < g Y
DG Output: Refer to Voltage/Current Rating Chart. Voltage JUMPER 183,2684] 283 IS
adjustable +5% minimum. APPLY AC AT 184 184 e
Input Fusing: Refer to AC Connection Table. FUSE INPUT AT| I.0 AMPS| 0.5 AMPS s
Line Reagqulation: +0.05% for 10% input change. ‘
H . o o, t
Load Regulanon. +0.05% for 5OA.Ioad change. [ VOLTAGE /CURRENT RATING CHART s (é',/
Output Ripple: 3.0mv Pk-Pk maximum, 0.4mv RMS. MODEL OUTPUT RATING It 510
Transient Reponse: 30u-seconds for 50% load change. g Y|
Shors oreut an v ge BAA-40W  |5V. AT 3.0A W/OVP[ ;
L . . OVP SET AT = e
Overload Protection: Automatic current limit/foldback. 6.2+ 4v 3
Reverse Voltage = 2
Protection: Provided on Dual and Triple output units. if'\é' AT 1.OA OR <
Remote Sensing: Provided on outputs above I5watts, open sense : LISV. AT 0.8A. e
fead protection built-in. —12/-I53V. USEABLE AT -5V. AT NE
Stability : +0.05% for 24hours after warm-up. 0.4A. BY JUMPERING El TO E2. 5
Temperature Rating: 0°C to 50°C full rated, derated linearly to 40%

' at 70°C. ] =
Temperature Coefficient: $0.02%/°C maximum, 0.002%/°C typical. 2] g
Cooling : Units are full rated 50°C in free qir, must be 2 YEAR GUARANTEE 5 2

derated or fan cooled when mounted in CONDOR wi . Bzl
fined area. will repair or replace any ot
» coni ared.- T power supply of its manufacture that does ol§
Effl(ﬂEUCy: 5V units-45 Yo, 12 and 15V units — 55 7, 20 and . |not perform to pubhshed SPeCiﬁCGﬁOnS as @ w
24V units - 60% at nominal input, full load on |o result of defective materidls or d
output. workmanship for a period of 2 years from
: - Oy date of origina! purchase.No other a
Vibration: Per Mil S';‘dB ?lO%br\get’hod 514, Procedure |, obligations or liabilities are implied or &
Curve to z). expressed. Returns must be freight <
Shock: Per Mil-Std-810B, Method 516, Procedure V. renaid. =
prep <z
DC OUTPUTS
11250,
2w w3 ove 5, EX w3 25 77—5—; le—.450
4+ 0 (OPTIONAL) 1 & S6 o1 7 i 1 ' i MAX.
[ECTace o et Tameranciec N B = KON
: ey ~v, Qo i : L
._l/;\ ’,~.\‘ IE) @. i@ anJ} | ‘ i f(:
o alb B '__,2..1,-‘ l_..f..,j 400 | I
SR BT o (Y RN N b | 3375 =
* i sl i i '; o
! i Ao- S A . ‘ ; —
®__ oo 9 N e A . e
'C 1a@ Cyres |® @i I__,_-"”_—_(E—_.J__'.""_..E]J L X Q < 157
/ ' !
AC INPUT— -—— 188 DIA. MTG. HOLES
(16 PLLACES)
- 10.25
50 —» 9.250 i
] H 1
. .
Tl ° BAA CASE
p 1250 UNIT WEIGHT: 5lbs
X _ e @]
J o
o T W___F T T




’ REF, DES. AAI5-0.8 | CONDCR /N | QTY. | AA24-06 | CONDLR Pri | QT DESCRIPTION ! REF, DES. 82-3 CONDCR P/ | QTY. B5-3 CUNDOR P/7N | QTY. DESCRIPYION liee
Jile
c2.3 2200738 | _ 102-1010C 2 1600760_ 102-10617 2| CAPACITOR , ALUM, FLECT, © [ 320716 151-10107, z 220716 101-10107 2 CAPACIIGR , AUUM, ELECT, 0‘;
5,7 16725 101510114, — 0114 - ALUM. ELECT. o _ cz 5000/15 102710097 | 9000/15 10210097 1 o1
(K] 100735 151 ~10110 B 0113 2 ALUM ELECT. & imli c4 1750 10110711 | 1750 101-1oint ' ALUM_ ELECT : § 1a
[ 1700 104-10094 i ) <10094 ] MYLAR n (o c3 .0037100 10410092 i L0037 100 104-10082 | MYLAR 'Q
[+l 007100 103-10093 = 0093 = MYLAR 220 3 R
c4 017100 104=1009%__ | 1. 0085 T__| CARCITOR MYLAR il g =t CAPACITOR , 2
— ;| W@ ] o o
Lo Sm
T CRIZ.3.4,589 1N4003 T11-10251 7 TN4003 111-1026] 7 | DIWODE ,RECT. 1A, 200V, RN CR . IN4003 11110251 i = - | WODE ,RECT., . N}
- 8 = CR - - IN4003 111-1025] 1 o
4 o ) T & § IN5401 17i-10252 2 INS401 111-10252 2 o
1T i CR 1N4003 111-10251 TR IN4GO03 171-1025¢ 1 ;
e b e !
3
o RECT., : ol . RECT.,
CR6,T n2- ] - o DIODE ,ZENER ~T CRG - 12- - - 12- - DIODE,ZENER
SCR1,2 SO303LS3 1€0-10258 . ]~ T60-10258 —__| SCR, 3A.,30V. s o SCRI < 160- = = 160- R )
R LY
§
ZNE0SS TEARS RN SR T 171 10763 XSTR., DARLINGTON NP H 'vhl a1 216055 171-10263 i 2NE055 7110263 1 XSTR,, DARLINGTON NP N
XSTR, ,FOWER [EhY Q2 XSTR.,POWER
G232 125003 171-10251 12500-3 171-1026] 2 | XSTR,, POWER, 40V, ,3.4A, NPN THI, a3 XSTR., FOWER
QL3 2829054 172-10248 2n290sa | 172-10248 1 2 1 XSTR.,SIGNAL,40V, PNP H i ] i; °
D — — L tS
R18.05,5,18 6K | RESISTOR, 1/2W., 5% ,L.F. R1,2,4.5 180 A 51-10347 3 1800 151-10347 4| RESISTOR, I/2W., 5% ,C.F,
R2,57.9 330N 4 RS 1K 51-10368 . 2K -10373
R4 3%0n R7 4.7K 110381 2K 10373
RE,1011 ATK R 1 6K 1510370 2.2K 10373
RI2 4700 RS, 113 660 1510313 8n “16313
13,20 390 2 K14 - - - - - -
18 - 151~ 1571
[R21,26,27,32 3sn ) BN 1ST- 151- ]
25,31 -~ ERH 1- 151~ f!
33,34 3 2.2K H o 18 - 151~
RIS 6K ~ E < 51~ wlg
723,29 180 A 6K Z 5%, C.F: £ - i51- LCF. Jiek
) F. . RI2 47K 153-10521 i 16K 152-10510 1 %t i&‘!
T - 1 - 9% M.F, 2 52- 152- %, M. 4
R24.30 L2K 152-10507 2 1.0K 2 [72W., | LF. al . 52— 152~ 172W., 1% M. 1;1
R34 56 0 158-10082 2 58 N 0 2 | RESISTOR, 2 W.,10% W, g R3 N 5B-10077 ] 20 158-10077 | RESISTOR, 2 W.,10% , W&, 5
722,28 15K 155-10085 2 15k 155 -10085 2 [ POTENTIOMETER, 2 W. W.W. 4 RI® 1.3 K 55-10085 [ 5K 155 ~10065 I | POTENTIOMETER, 2 W ,WiW,
1N Uo 723 130-10287 F Go723 130-10287 2 | 1.C. VOLTAGE REGULATOR Ul Uo 723 130-10287 ) Ug 723 130-10267 |__| .C. VOLTAGE REGULATOR
i 11636 082-11036 | 11102 08211102 U | TRANSFORMER ,POWER T 11022 082-1 1022 1 11030 082-11030 T TRANSFORMER ,POWER
PCB 1054 T05-11095 1 11094 505-11084 | PRINTED CIRCUIT BOARD FCB 1021 505-11021 [ 11021 505-11021 T PRINTED CIRCUIT BCARE
= .
CHASSIS 110086 412-11006 1 11006 412-110086 ] CHASSIS,ALUMINUM CHASSIS 1100} 42-1ta0l ! 11001 412-11001 1] CHRASSIS , ALUMINUIA
9
c
AC CONNECTION TABLE —i|
FOR USE AT 115 vac | 230wc
AN V- PRODUCTION NOTES: PRODUCTION NOTES:
JUMPER 83,2841 283 RI R2 1} 1)
APPLY AC AT 184 184
FUSE mPuT AT Ja.54mPs] 25 ames
i &JQ
S (gm0
P -
;- CcRI
oAl cR2 Q 1 cR2 Rl AC CONNECTION TABLE
3 3 SENSE ﬁ: A b3 FOR USE AT 115 VAC | 230\ac
' i+ JUMPER 183284 283
ity _Iicne ' Tai 3 APFLY AC AT 54 | raq
T A ! FUSE INPUT AT [0 5AMPS] asies
1 .
T 1
! 3 ' CRS R3
0 A
r...®_‘ 6 Lot R9Y
F - ot +OUT
@, oo 5 R4
] E— RIO .
l L scr 1 SENSE
RE RT i 30 AN cRe y!
5 + LT . 4R
4 com —142 Ul o TS
SENSE ' <2 <3 }c: >
q
a _|cRe ! Re B8 7 Ri2
Lty ol g ar | re l ~SENSE
R9 (L LHA, A (
[433) CRA i + ]
A X i : - Tea ~out
~ SENSE — o
B RO -0 .
a4
ST +0uT
v
> O
. & =




,183 DIA THRU

Z, CHASSIS OQUTLINE

_BLC MODULAR CARDCAGE

.120 DIA x .50 DEEP —

8 HOLES 8 HOLES
o .
(2 7%
| u L 12.875 ] <600 — le—
l —l TYP
! i .
‘. ; —T gt ! |,_ﬂ
A - ] __?e_,-
14
i
‘5.500 ,
| © 8.50 I 5.375
§
1 1
i s L
t )
2.60 , | o ! i - &
i o= | < 1 i 1l
i ' ' BLC-614 om:z
1 BLC - 614 ONLY
® . sgo_«l
. = 2,750

14.20

BLC—614 ONLY

.30 '

T =F=
Lo —of n -
2.500 e J 3.34
! S5 ! ;
! ! V ! ' *
.42 ’ BLC - 604 ONLY l
5 13.500 i .120 ]ZLIH&OIX‘ESO DEEP
M=ationszl Semiconducior Corporation A ] 4 03 0537 8 A
2900 Semiconductor Drive: ’ ¢
&anta Clara, California 95051 SCALE .25 | TheET 2 OF o




wmm Ly

v “‘*}1/

Electronic Solutions

5780 Chesapeake Ct., San Diego, CA 92123
(714) 292-0242 (800) 854-7086 -
Telex 1 (TWX): 910-335-1169

~ MULTI-CAGE

_Card Cages for the Multibus*

3 TO 26 SLOTS e Accepts iSBX* cards ¢ Lightweight black anodized
AVAILABLE e Accepts three-level w-w cards. aluminum construction allows
easy accessory mounting
e Mates directly to Intel’s iSBC* : e
Card Cages ¢ Has mounting provisions for

—5V regulator (LM 320T-5.0)

e Has mounting provisions for
reset switch (C&K 8121R)

e Rack mount models with
vertical or horizontal slots

Designed To Save You Space ¢ Includes backplane power
supply connectors

e Has smooth, easy insertion
nylon card guides

e Has extensive ground plane for
noise reduction

DESCRIPTION

The MULTI-CAGE® card cage with mother board backplane is designed to be
100% compatible with Intel's iSBC* 80 cards and card cages. AllMULTI-CAGE®
card cages (except the SBC 614) have resistor termination networks for bus
signals. The SBC 614 has no termination network but has a female bus
expansion connector added. All MULTI-CAGES® come with a male expansion
connector. This connection may be solder plated (no suffix) or gold plated (G
suffix).

vultibus, iSBX and iSBC are trademarks of
he Intel Corporation.

MULTI-CAGE? is a trademark of Electronic
Solutions.

More Room

You get more room for extra cards
without increasing overall size, be-
cause our design gives you greater in-
side dimensions.

H 9671 Multi-Cage?

s 6 No. of

E o 5F 20/1 slots/ cages
o

s34 15/1

9% 3

4E

%i 9 9/1

s&q intel

s ol.. No. of

5 4'/1 8/!2 12'/3 16(4 20/5| slots/cages

:

3.34 6.68 10.02 13.36 16.7
Cage Length in Inches

More Reliability

All cages are constructed of sturdy,
durable anodized aluminum with a
single mother board backplane ... a
concept that increases reliability and

m minimizes interconnections.

RACK MOUNTING TOO!

More Models

We have more models than all our
competitors combined. Choose a cage
with 3,4, 5,6,7,8, 9, 12, 14, 15, 16, 20,
24 or 26 slots for the right solution to
your problem. We have models with
either 0.6” or 0.75" card centers and
can even accommodate wirewrap and
iSBX cards.

lectronic
olutions |
Multi-Cage "

Wirewrap/iSBX Cards
Accommodated

Intel

1 i 1 1 !

4 8 12 16 20
slot slot slot slot slot
Multi-Cage Wirewrap/iSBX Capacities

All models are electrically and dimen-
sionally interchangeable with Intel's
iSBC-80? Cages.

More Warranty

A three year warranty is your assur-
ance of quality.

hi Electronic Solutions

5780 Chesapeake Ct., San Diego, CA 92123
(714) 292-0242 (800) 854-7086
Telex I (TWX): 910-335-1169



- .DIMENSIONAL DIAGRAMS
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Electronic Solutions

v

-

STANDARD MODELS

08 12.875 | 295 © .,
(16.76) “l (327.02) (7.49) o |t
_ | 0120 1A gHOLES
‘ - 6-32 THREAD L1/ ~FroNT 309
4 PL. TYP. NEAR SIDE T
0.188 DIA. THRU (0" DISTANCE FROM CENTER
5.500 478 4 HOLES FAR SIDE LINE OF LAST CARD TO INSIDE
(139.70) 850 5.375 WALL OF CAGE
| 2159 (136.53)
SBC 614 ONLY 11|
ST e
P . N C (50.80)
2.85 0600 0750 1vpy
(72.39) 8.500 (15.24) (19.05)
: 840 490
B89 N SBCGO4A
(215.90) (21.33) (12.45) 0
* RIGHT SIDE VIEW
14.20 |
(360.68)
neaR RIGHT DIMENSION TABLE
LEFT ——SBC 614 ONLY SIDE
SIDE\ r _
e f Part No. D*
@ b AT Mg / _6" Center | .75" Center A B c 6" Cenler | .75" Center
q ] (L]
® 2| NECTOR |+ g R ESBC 604 |gpo 75y |3.34n.  |250im. 27500, | 61in. 91 in.
J—-L@ AREA - n | | ESBC 614 (84.84) mm. | (63.5) mm. | (69.85) mm. | (15.49) mm. | (23.11) mm.
| / . 3.34 in. 2.50 in. 2.750 in. .96 in. _
042 FRONT A SBC 6044 (84.84) mm. | (63.5) mm. | (69.85) mm. | (24.38) mm.
(oen) 13.500 THREAD | sac e lspc 74 |3.94Wm. |34 3350n. | .610n. 76,
03[5—’ (342.90) 4 PL.TYP. (100.08) mm.| (78.74) mm. | (85.08) mm. | (15.49) mm. | (19.3) mm.
YT 4.54in. 3.7 in. 3.95 in. 611, .61 in.
(8.89) SBCBOG [SBC755  |(115.3%) mm.| (63.96) mm. | (100.33) mm. (15.49) mm. | {15.45) mm.
SBC 608 [ggp 757 | 6.680n. 5.84 in, 6.09in. | .95in. 1.25 in.
- SBC 609 (169.67) mm. | (148.34) mm. | (154.69) mm.| (24.13) mm. | (31.75) mm.
SBC 6012 f P f f p
10.02 in. 9.18 in. 9.43 in. .69 in. .84 in.
. SpC £014SBC 7512 | (254.51) mm. | (233.17) mm. | (839.52) mm, (17.53) mm. | {21.34) mm.
SBC 6016 SBC 7516 13.36 in. 12.52 in. 12.77 in. 1.03 in. 1.18 in.
» SBC 6020 (339.34) mm.| (318.00) mm.{ (324.36) mm.| (26.16) mm. | (29.97) mm.
SBC 6024 SBC 7521 16.7 in. 15.86 in. 16.11 in. 77 in. 77 0n.
SBC 6026 (424.18) mm. | (402.84) mm.| (409.19) mm) (19.56) mm. | (19.56) ram.
*This Dimension indicates clearance from the inside wall of the cage to the first card center.
HORIZONTAL RACK MOUNT MODELS
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ORPERING INFORMATION

-~

- STANDARD MODELS VERTICAL RACK MOUNTS
Models with .6 inch Card Centers e . Models with .6 inch Card Centers
No. of No. of No. of Price No. of No. of No. of Price
Model Slots iSBX cards  w-w cards (1-4)t Model Slots iSBX cards  w-w cards (1-5)t
om0 m| o fmER & 1 1
gggcﬁglie j g (1] fsg ggg 6015V 15 % 3 1045
6016V 16 5 5 1095
-t AN S SR It A A T
SBC 606 6 0 1 295
SBC 608 8 9 9 395 SBC 6026V 26 0 1 1595
SBC 609 9 1 1 445 Models with .75 inch Card Centers
SBC 6012 12 3 4 645 No. of No. of No. of Price
SBC 6014 14 1 9 745 Model Slots iSBX cards  w-w cards {1-9t
SBC 6015 15 0 1 795 Sgg ;g}gv 1 g 0 1 $ 955
SBC 6016 15 5 5 845 SBC 7521V 21 0 i 14
SBC 6020 20 1 1 1045 tFor gold expansion connector add $10 and use suffix G after Mode! #.
SBC 6024 24 2 3 1245
SBC 6026 2 0 1 1345 P-2 BUS (AUXILIARY BUS)
Models with .75 inch Card Ceniers Printed Circuit Board Only: Assembled with connectors:
No. of No. of No. of Price " "
Model Slots: __ISBX cards  w-w cards (-9t Number o Slos Qyr8 | Number of S 018
SBC 753 3 0 1 $ 190
SBC 754 4 0 1 235 P2-604P-¥_ 4 $37.00 P2-6040-3% 4 $97.00
SBC 755 5 0 1 270 P2-605P-.__ 5 38.00 P2-6050-..— 5 113.00
SBC 757 7 1 1 380 P2-606P-____ 6 39.00 P2-606C-—_ 6 129.00
SBC 7512 12 0 1 705 P2-608P-—_ 8 40.00 P2-608C-—— 8 160.00
SBC 7516 16 1 1 925 P2-609P-___ 9 40.00 P2-609C-— 9 175.00
SBC 7521 29 0 1 1200 P2-6012P-__ 12 55.00 P2-6012C-—_ 12 235.00
‘For gold expansion connector add $10 and use suffix G after Mode! #. P2-6014P-__ 14 55.00 P2-6014C- 14 265.00
P2-6015P-__ 15 55.00 P2-6015C-— 15 280.00
P2-6016P-__ 16 69.00 P2-6016C~_ 16 309.00
- HORIZONTAL RACK MOUNTS pP2-6020P-__ 20 69.00 P2-6020C— 20 369.00
P2-6024P-__. 24 74.00 P2-6024C-__ 24 434.00
Models with .6 inch Card Centers pP2-6026P-___ 26 74.00 P2-6026C-—. 26 464.00
No. of No. of No. of Pri int- i ]
Maode! Slots: iSB)[(] cgrds w-wuc:rds (1(':;21- * }f,f;iﬂﬁﬁs°;§fc?ﬁ§§§§§ Zg{;‘éég;gg'" or use suffix Mor PCB bused per
ESBC 604H 4 0 1 $ 325
SBC 604AH 4 1 ] 325 ACCESSORIES
“T"SBC 605H 5 0 1 395 P2 Auxiliary Connectors (wire-wrap):
SBC 606H 6 0 1 445 EZC 30 DRMD Selective Plated—Gold Contacts only $ 7.50 ea.
SBC 608H 8 2 2 545 ESC 30 DRMD Gold Plated Pins 8.90 ea.
SBC 608H 9 1 1 595 P2 Auxiliary Connectors (Solder Tab):
EZC 30 DTKD Selective Plated—Gold Contacts only 7.50 ea.
Models with .75 inch Card Centers 08-50-7071 Molex Mating Connectors, with Pins 2.50 ea.
No. of No. of No. of Price LM 3207-5.0 —5V Regulator 12.00 ea.
Maodel Slots: iSBX cards  w-w cards (1-4)t 8121 R Reset Switch .60 ea.
"SBG 753H 3 0 1 $ 320 FMB Fan Mounting Bracket Kit 12.00 ea.
SBC 754H 4 0 1 385 for SBC 608, 609 and 757
SBC 755H 5 0 1 420 MK-4 Spacer Mounting kit to replace rubber feet 3.00 ea.
SBC 757H 7 1 1 530 PPRC-8 Eight Master Parallel Priority Resolution 55.00 ea.
+For gold expansion connector add $10 and use suffix G after Model #. PPRC-16 Sixteen Master Parallel Priority Resolution ~ 70.00 ea.

1 Electronic Solutions

2 5780 Chesapeake Ct., San Diego, CA 92123 @
: (714} 292-0242 (800) 854-7086
Telex i (TWX): 910-335-1169

More Information?

Il our toll free number
(800) 854-7086
In California call

(714) 292-0242

Pnces and specifications subject 1o change without notice.



