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4002D Manual Updates
1/31/97

Add the following text in the front of the manual on page ii:

WARNING: The mains plug for this instrument shall only be inserted in a
socket outlet provided with a protective earth contact. Any interruption of the
protective conductor, inside or outside the instrument, is likely to make the
instrument dangerous.

WARNING: Opening the cover of this instrument is likely to éxpose dangerous
voitages. Disconnect the instrument from all voitage sources while it is being
opened.

WARNING: Before switching on this instrument, make sure that the line
voltage selector is set to the voltage of the power source and the correct fuse is
installed.

WARNING: Using this instrument in a manner not specified by the
manufacturer may impair the protection provided by the instrument.

The following symbols may appear on the product:

ATTENTION - Refer to Manual

DANGER - High Voitage

Modify Section 2.2, CIRCUIT PROTECTION as fol]ows:

Replace; “The input line to the power supply is fused.” with: Fuse Rating: 8 A (SB) size

3AG fuse for 100 V or 120 V operation; 5 A (T) size 5X20 mm fuse for 220 V or 240 V

operation

Modify Section 3.2 as follows:

A. Add section following Step %3.2. to:
Install a 8 A (SB) (250V) size 3AG fuse for 100V or 120V operation. install a
5 A (T) (250V) size 5X20 mm fuse in the fuse holder supplied with the
power supply for 200V or 220V operation.

Insert Section 6,2 as follows:

6.2. Cleaning Instructions

To clean the instrument exterior, do the following:

1. Remove loose dust on the outside of the instrument with a lint free cloth.

2. Remove remaining dirt with a lint free cloth hampened in a general purpose
detergent and water solution. Do not us abrasive cleaners.

CAUTION: To prevent getting moisture inside of the instrument during extemal
cleaning, use oniy enough liquid to dampen the cloth or applicator.




ifi
CONTENTS
WARRANTY
PHOTOGRAPHS . . . . . . . ... ... .. ..
1. DESCRIPTION . . . . . .. .. ... ... . .
2. SPECIFICATIONS . . . . . . . . . ... ...
3. INSTALLATION . . . . . . .. . . ... ...
3.3, Unpacking . . .. .. ... ... ...
3.2. Selecting the Mains Voltage . . . . . . . .
3.3. Connection of the 4002D to a NIM Bin .
OPERATING INSTRUCTIONS . . . . . . . . ..
5. CIRCUIT DESCRIPTION . . . . . . . . . ...
8. MAINTENANCE . . . . .. .. .. ... ...
6.1. FactoryRepair . . . . . . . ... . ...
Schematic 743300
ILLUSTRATIONS

Fig. 1.

Bin to Power Supply Block Adapter Installation

.....................................

.................

.................

.................
.................
.................

.................

.................

.................




EG&G ORTEC 4002D POWER SUPPLY

1. DESCRIPTION

The EG&G ORTEC Mode! 4002D Power Supply is
designed to supply dc power to a NiM Bin when the
application requires +6 V, £12 V and +24 V power.
The 4002D Power Supply can be purchased sepa-
rately for use with existing NIM Bins, or it can be
ordered attached to either a 4001A NIM Bin or a
4001C NiM Bin. Mounting hardware is supplied to
make the Model 4002D compatible with all EG&G
ORTEC NIM Bins. With minor mounting modifications
the 4002D can be used with most standard NIM Bins.
The EG&G ORTEC 4001C NIM Bin is recommended
for use with the 4002D because the 4001C distributes
the power with copper bus bars to minimize the
voltage drop at each module’s power plug. The
4002D Power Supply is designed to exceed recom-
mended power supply specifications for Type V-H
supplies as defined in DOE/ER-0457T.

Regulated dc power supplied to the attached bin by
the 40020 is conservatively rated at +6 V @ 10 A,
-6V@10A+12V@3A-12V@3A,+24V@ 1.5A,
and -24 V@ 1.5 A. These maximum output currents
can be delivered in any combination provided the
total output dc power does not exceed 160 W at
ambient temperatures up to 50° C. in addition,
115V ac is available up to 0.5 A.

Protection against overioad is provided in several
ways. When the heat sink temperature exceeds 95° C,

the red warning indicator is illuminated on the attached
bin control panei. When the heat sink temperature
exceeds 110° C, the power supply is automatically
shut down, causing both the power and temperature
indicatar lights to turn off. Recovery from thermal
overload is automatic when the thermal load is
reduced. Output currents from the dc supplies are
internally limited to 120% of their rated values by
foldback circuits. This provides overload and short-
circuit protection. On the +6 V and -6 V dc supplies,
crowbar circuits limit the output voltage to 7.5 V to
protectintegrated circuits. Fuses protect the ac inputs
to the power supply.

An external slide switch allows selection of either 115
or 220 V ac as the power input. By changing pins on
an internal connector, this selection can be altered to
100 and 200 V ac. An international standard IEC
power connector permits power cords and plugs that
meet local electrical standards to be used for the
input power. Control of the primary power is provided
by the On/Off switch on the NIM Bin control panel.

Connection of power and control fines to the NIM Bin
is provided by the standard interface connector spec-
ified in DO - ZR-0457T. Mechanical mounting of the
power su:zniy te the bin is with brackets utilizing the
standard bolt pattern specified in DOE/ER-0457T.

2. EPECIFICATIONS

INPUT 103-129 or 200-258 V ac, 47-63 Hz. An
external slide switch selects nominal input voltages
of 115 or 220 V ac. Changing pins on an internal
connector allows operation at 88-110 V or 191-239 V ac,
47-63 Hz, with the external slide switch selecting
nominal voitages of 100 or 200 V ac. Input current at
115 V ac is nominaily 4 A for a 160-W dc output
simultaneous with a 0.5-A, 115-V ac output. Dual fuse
input uses 8-A SB U.S.A. standard fuses for 100 or
115V ac, 60 Hz and 5-A SB metric fuses for 200 and
220 V ac, 50 Hz operation.

DC OUTPUTS Maximum rated output currents are:

DC Maximum DC Maximum
Voltage Current Voitage Current
+6V 10 A -6V 10 A
12V 3A -12V 3A
+24 V 1.5A -24 V 1.5A

Maximum dc¢ output power from 0 to 50°C is 160 W.
Derate 3%/°C for 50 to 60°C.




C

(A)

BIN
®
®
® @
Oftset :
Towards ~m, |
8in

(B)

-

{ r[

® -

® ﬁ,\/
~ %&9

g Offset Towards
Power Supply

\

Fig. 1. Bin to Power Supply Block Adapler provides simple installation of bins and power supplies.
(A) lilustrates Adapter used with EG&G ORTEC 4001A/C Bins. (B) Shows Adapter repositioned {or use with
earlier EG&G ORTEC bins. These conversions are accomplished by exchanging theipositions of the two Adapter Blocks on the NIM bin.

having three wires. (This is the only unused wire on
the primary section of the transformer.)

2. Using the proper tool (Part No. 635690), extract

_the black wire from position 3 of the primary connector

wiring housing. NOTE: this black wire must be con-
nected to the same primary section as the black/white
wire.

3. Install the black/white wire into position 3 of the
primary connector wiring housing.

4. Cover exposed pin of the black wire removed
from the primary connector wiring housing with shrink
tubing for safety.

5. Install the 100/200 V ac operation label to the
chassis near the ac voltage select switch.

3.3. CONNECTION OF THE 4002D TO A NIM BIN
The 4002D Power Supply is normally attached to an

- EG&G ORTEC 4001C Modular System Bin. However,

the 4002D is designed to DOE/ER-0457T specifica-
tions and may be attached, in the space provided, to
any bin manufactured to those specifications.

3.3.1. Requirements for Attached Bin

The 40020 Power Supply is designed to provide very
high currents 1o NIM modules that contain heavy

loads. The NIM Bin used with this power supply must
be capable of handling the large currents demanded
by those loads. The power On/Off switch mounted on
the bin and its associated primary circuit wiring must
be rated to handle 5 A.

The bin wiring distributing the dc voltages must also
have an impedance low enough to yield negligible
voltage drops at the rated currents for the supply.
Although the EG&G ORTEC Model 4001A NiM Bin
will function acceptably with the 4002D power supply,
the Model 4001C Bin is strongly recommended as the
more desirable choice. The EG&G ORTEC Model
4001C Bin employs copper bus bars for power dis-
tribution. This typically results in more than a factor of
10 lower voitage drop at maximum current.

3.3.2. Instructions for Attaching Bin

For attachment to a bin other than an EG&G ORTEC
bin, please refer to the appropriate instruction
manual. The On/Off switch and other controis nec-
essary to gperate the Power Supply are part of the bin
and not furnished with the Power Supply.

For attachment to the EG&G ORTEC bin, the following
steps are advised:




S. CIRCUIT DESCRIPTION

The 4002D Power Supply produces six dc output
voltages. A power transformer changes the input ac
line voltage into six separate low-voitage sources.
The sources or windings are full-wave-rectified,
capacitor-filtered, and regulated by electronic series
regulator circuits. The regulator circuits provide
short-circuit and current limiting protection.

Each of the six series regulator circuits are nearly
identical in operation; they are physically different
only in component values for each supply and in the
pass element for the 6 V supply. The regulator can
operate in two modes: first and normal is the voltage
regulation mode; second is the current-foidback or
current-limiting protection mode.

The regulator will operate in the voltage regulation
mode at any current output up to and including the
full rated output of a particular supply. When current
output beyond ~150% of the rated output is required,
which includes a direct short across the output
terminals, the regulator automatically converts to a
current-foldback mode. This provides power limiting
and protection of the regulator's circuitry and compo-
nents. When excessive current demands are removed,
the regulator resumes the voltage regulation mode.

For a description of the regulator, refer to the sche-
matic at the back of this manual. For convenience,
only the -+24 V regulator will be discussed. An

explanation of the regulation in the normal voltage
regulation mode is given.

A 8.9-V reference voltage is set by the precision
reference, DS. This reference voltage is divided by R3
and R4 and fed to pin 3 of the controller, U1. Simulta-
neously the output is divided by R10, R11, and R12,
fed to pin 2 of U1, and compared with the voltage at
pin 3 to produce an error signal at pin 6. Pin 6 of U1
drives the Darlington transistor, Q1, to maintain the
same voltage at pins 2 and 3. Line regulation is
improved by the Zener regulator, D4, which receives
its unregulated voltage from a voltage-doubier circuit
consisting of C1, C3, D1, and D3.

Current flow to the output is monitored by sensing the
voltage dtop across R9. When the potential between
pins 10 and 1 of U1 exceeds ~80 mV, the output
current and voltage will decrease, limiting the power
dissipated in Q1.

Capacitors C5 and C6 tailor the frequency response
of the system to provide excellent recovery time and
output impedance characteristics. D6 provides
reverse-current protection for the power supply and
load in the event that a voltage source of the wrong
polarity is connected to the output terminal. If loss of
the sense lead should occur (pin 5 of J2 or pin 13 of
PG14) R13 provides continued operation with some
loss of regulation.

6. MAINTENANCE

The 4002D Power Supply needs no routine main-
tenance or adjustment. if a problem develops and
troubleshooting becomes necessary, the top and
bottom screen covers should be removed to provide
access to the components. While probing inside the
4002D Power Supply chassis, use extreme caution.
There are two shock-hazard locations to regard: the
wiring side of the input line cord connector block
and the four thermal switches (S1, S2, S3, and S4)
mounted against the heat sink. These two locations
contain exposed primary circuit conductors.

A test point (TP7) is provided on the circuit board to
connect the reference lead of any probe. Table 6.1
shows typical dc voltages measured with respect to
ground reference potential (TP7). These voltage levels
are typical of a circuit that is operating properly; the
precise values will vary between individual units.

Most of the components mounted on the heat sink
can be replaced fairly easily. If replacement is re-
quired, remove power cord and then remove the four
mounting screws that hold the inner chassis. Proceed
by removing all wire connections associated with the




BIN/MODULE CONNECTOR PIN ASSIGNMENTS
FOR STANDARD NUCLEAR INSTRUMENT
MODULES PER DOE/ER-0457T

Pin Function Pin  Function
1 +3 volts 23 Reserved
2 -3 volts 24 Reserved
3 Spare Bus 25 Reserved
4 Reserved Bus 26 Spare
5 Coaxial 27 Spare
6 Coaxial *28  +24 volts
7 Coaxial *29 -24 volts
8 200 voits dc 30 Spare Bus
9 Spare 31 Spare
*10 +6 volts 32 Spare
*11 -6 volts *33 117 volts ac (Hot)
12 Reserved Bus *34 Power Return Ground
13 Spare 35 Reset (Scaler)
14 Spare 36 Gate
15 Reserved 37 Reset {Auxiliary)
*16  +12 voits 38 Coaxial
*17 =12 voits 39 Coaxial
18 Spare Bus 40 Coaxial
19 Reserved Bus *41 117 volts ac (Neut.)
20 Spare *42  High Quality Ground
21 Spare G Ground Guide Pin
22 Reserved

Pins marked (*) are installed and wired in EG&G ORTEC's 4001A and 4001C Modular
System Bins.




- i < 1 =Y ra ! g
12 2 = 7 i ] i =
! TS s E=H - .
o LM ¢~ 1] o
.G CCEE>L Ty oy ! P
< § - ¥ ws
Pvr I e - t - — i . .
—_— ) 1 smicachues cuned 215 e & #ee 2ey A.. } seqoes 97, \ , :
T f g SNERSTR 2 sen 2002w, Lyt I 209 i P g f :
- 4 e | : s aes! 3 i { e, .
ATderS YN0 M09 W3ADS o¥id [ r -
azcor TE0CH oooisrr T ; i r = | .
S Toon — — s sh b | JRCR S -
OCBLE JISSINIL 300IW X¥D 'OVOE ONYIOIN 00F > i ¥ - v iy
. : T aegi ¥ .._ T socezeen v
o " :M | owszoes {
v 3500 2393 NP ¢ [y inid e s34 N N
| | e ! ~ h B
{ _ : £ ooy
T mE et _!
9 |
TR - ? -
: sez § ik _
& 3SN3S AZT- B T :
| P oweze _
T sex g-2e & Ase : i
aite vew 0000, —
— ! siosns et 20 €13 arara| e
Vesomm] S0t PN Y |
eg 8 g ENES 25- 1
5 t3e " = 1108 !
T ses o023 o = 1
| 40003 ctw & y
T | e R )
cEN Eod 2w “
24
ya1 ortar i H
€0 H [
h ONTMYA TwHEIHL
D und AYE- CH ! Je$6  Je €02
oy "
T3 W ) Yo g
282 . o v ‘
< r0s o »05°¢a g £ o5 ww &=
225 bl 0Ly
n2/s 20 013" arara B
srasNIy <08 2Ewy K
pve Pt 000ts1 F si0) L
x5 52w S ve- '
5
T on3s O [N mo-mx. 003 52 om
_||:.|5u a2 02" b had . 4 B INOLNS Irsdkes o e m ER
T oW E/E- 5t ' 30011 4o 0€Z 2|3 H S
ory 1 Iz M
€ €r i oo
wotd ' i3 € v 2
—
T
Mg _— ®
ESTON ) ot [y — v H (L0 YA SEE 2 M s
sy Sz aos | [s2r9d o mite
= s-somo gt VL oeentao; [ BRIt et
R
120t resa 295 000892, ! i & g1
. & 959 E22 1 r !
x PP _m ..W 3
on sco0y,  ASF | 934! ata N ! Mn !
s25]  seS] S e i H EH
ST ’ " od-3 M
*& [ anm 1--+ --
! lozsoa msu gise 3
— PR W
o] |
i
1@
s
ON9 SISSYH) &L/
NS ET/RET T t 8
- 8ot | o] 1AM 0T Lvoms0 T
wl | oan o Ll e BT o BT |
T se= o 2e 9T | eey $59d 20 *E NId O, |
s iee st = i
o BIOENT 000071 3 N €190 H
2 x 3] t=] 8 ——— e ——————— o4 M
e Lo risd
¢ srara Ble Bs —
— OF i 3 i~ 2 RE
FONTS AZTe o ozt ™ ¥ 2te Al ol a
o2y f Ry ar— 0N SISSYMI
szv . oy
oRg AZTe 22y X ST,
2d1 oviar st sty 2m05 A0€2 # 85 vo'5
2T THO9 AGET 8 BS YO R % % et "
ans e b 423w
53608 30 ues 5 A B
I3 Susuoomed [RLATIL 3k (£ PUR 63 6 eaee Tun... = . ot 18] 3] &
{34 . 2ty 5 ¢n 97, 5P w ! L
5u8 08y sos IS BusuoRmos CrucTAGH 3 A & h i - !
RUTS 3eaw 1uBLs U3 UO DIIUNDM 938 120 DuE s w2t ¥ H a
] L1020 20 10 98 'S0 20 ‘6 vS BS ¢ [ 208 . 1
1 au1 uo Darunom auw 20 pue s , 50 try % ooorsvr [€ .50 Y H
210 6D 9 €O ve CS IS 9 H H %t g2e gt 0 S0 WEIW
3410 e4 Bututews. sur Due 3tal1033313 e H— T tio
s203(3edes DazTIe1ae JBuID 7 RN - o oty 02t ot ez ae s,
oe3 enteruns sue Se3 buv 823 y 1 acoes ™ P
€y Sy €
M ' 1 TLS
N D) 2 52
£ et \pa WA P P x = !
w z I i > ™ 2 90081
FORUN;E.ITE U ZoE BNLEA JOITINIES (LY 3 »194 2e 2 tdl a:_no. p u
4
P21 13205 35TAuBUI0 SSATuN | SILON hid
T
. z e _ . S 3 L M .8







