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Section 1 0

Hardware Reference

Replacing Batteries

The E-600 is powered by three "C" cells, which are located in a compartment on
the bottom of the instrument. Replacing the baneries involves simply loosening
the single screw which secures the banery door, removing the old baneries (if
present) and inserting three new cells. The positive terminai of each banery
holder is marked both by a red terminal ring and by a " + " mark stamped on the
bottom of the holder. It is recommended that the instrumenr be switched to
"OFF" before changing baneries.

Although rechargable or low cost zinc-carbon baneries may be used in this
instrument, alkaline batteries are recommended for longest baaery life. All
baneries in a set must be of the same type and at the same charge level; do not
mix different fypes or new and paniallv dischareed cells.

Disassembly and Re-Assembly

The following sequence should be followed to disassemble an E-600; reverse rhe
procedure to re-assemble:

Power the instrument off, open the battery door and remove the baneries.
Remove the lower end plate (inciuding the handle assembly) using a 9/64 Allen
key. Slide the circuit boards out just far enough to disconnect the switch a-nd

audio connectors.
Remove the front end plate and slide the circuit boards out through the front of
the case. Note that the end plate is anached to the upper circuit board by two
corulector harnesses; avoid excessive flexing of the solder connections where these
harnesses connect to the board.
The two circuit boards may be separated by pulling them apart. Do nor lose the
floating header strip which connects the boards together.

I.

2.

3.

A
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are protected against static discharges or rhe possibiliry of an arc from the high
voltage supply. All of these signals are buffered by a schmidt rrrgger (A2).

All of the instrument's analog circuitrv is located on a cusrom hybrid circuit (A5)
which includes a two-srage amplifier, two threshord comparators, pulse shapers,
and the feedback loop which regulates the high vortage pt*., suppry. This
supply is located on the banery pcB. Its ourput is connected to the main board
via a banana plug.

calibration of the high vortage supply may be accomprished by adjusting a
potentiometer (R8) until the ourput (measured at cl0-9 or the b**, plug) agrees
with the indicated probe voltage. A ground reference is available on un-masked
traces along both edges of each circuit board. It is strongly recommended that
1250 volts be used as a calibration point since most other nominal voltages cannor
be anained due to roundoff errors.

Schematic

The accompanying diagrams include schematics and component placement
diagrams for both of the E-600 circuit boards. Note that 45, the custom hybrid
circuit module which conrains virnrally all of the analog components, is a non-
repairable component and is simply shown as a block on tle schematic.

Parts List

The following tables list the electronic components used in the E{00 and should
contatn suf{icient information for obtaining replacement pims. Unless otherwise
specified, specific manufacturers and part numbers listed may be considered
examples only and not restrictions against using equivalent clmponents with the
same characteristics from other vendors. when ordering parts hom Eberline.
specify the model and serial numbers of the insrrument Li reference designator(s)
and/or descriptions of the pans required. Eberline will automatically substitute
equivalent parts if the original source is no longer available.
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Main PC Board

Part
Description

Eberline
Part Number

Reference
Desisnation

Part
Name

(None) Circuit
Board

Main PCBA YP11581003

c3,5,7,10,11,
t3-18.22-34

Capacitor 0.1 uF.50V, CW20C104K CPCElO4P3N

C4 Capacitor 1000uF,100V CPCElO2P3P

czl Capacitor ,22 pF, 200V, 22PF, 200Y'
ljVo

CPCE2zOP3R

czO Capacitor 33 pF, 100V, l}Vo, ZOVo CPCE33OP3P

C2 Caoacitor 22O oF. 3KY, I07o, DD30-22I CPCEZ2IP3Y

c6,8,9,r2,r9,35,36 Capacitor 10 uF, 16 V, Tantalu;m,20Vo PTAlOOM4X

R5.7.10 Resistor i00 Ohm, 57a,ll4W RECC1O1B22

R11,13,15 Resistor lK Ohm, 5Vo,ll4W RECCTO2B22

RECC222B22
R17 Resistor 2.2K Ohm, 5Vo ll4W

R4,6,9 Resistor 41KOhm.5Vo RECC472822

RECC1O3B22
R16.18, 19 Resistor 10K Ohm, 5Vo,Il4W

R3 Resistor 1M Ohm, 5Vo,ll4W RECCl05B22

RPKl,2 Resistor 9 x 10K Ohm Pin 1 Common REAR1O3B2l

R8 Pot 100K Ohm PTCElO4B83

CRSI1N4148
CR4,6 Diode Switching, 1N4148

cR1,2,3,5 Diode Zener,4.7V, 1N52308 CRZR1N523O

TRMN2NTOOO
Qr.2.3.5 Transistor FET

XA1,3 IC Socket 8-Pin DIP, C93-08-02 SOIC3O8

SOIC114
xA2.4.7.8 IC Socket 14-Pin DW,93-14-02

x{l7,23 IC Socket 16-Pin DIP, 93-16-02 SOIC116

SOIC118XAl8 IC Socket l8-Pin DIP, C931802

x{t4.t9-22 IC Socket 20-Pin DI/_,#C932002 SOICl20

10-4
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Reference
Designation

Part
Name

Part
Description

Eberline
Part Number

xA15,t6 lC Socket 28-Pin DIP, #C932802 SOICI23

XA13 IC Socket 40-Pin DIP, C93-40-02 sorc140

A7.8 IC Quad NAND.74HC00 ICHCAOO

A2,4 IC Hex Schmidt ICHCAl4

AI7 IC 3-to-8 Decode ICCMAHCl3S

A^14,19.20 IC Octal Buffer #74HC373 ICHCA74373

421 IC Octal D-Latch74HC374 ICHCA74374

423 IC 40608, I4STG. BINCNTR, ICCMA4O6OB

A5 Hvbrid Modified MDB VEBDl4A

A9 IC 5-V ResulatorLP2950CZ ICAVA295OC

A3 IC A,/D Convert.CHNL/l 0 BIT ICCMl09l

AI IC EEPROM ICCM93C66

A13 IC Micro-Processor/8 BIT ICCMSOC320

A15 IC EPROM ICCM27C512R

A16 IC RAM. 32K X 8 ICCM43C256

A22 IC Quad D/A ICCMMAXs06

A18 IC RS-232 ICXXMAX242

J1 Connector 2 x 5 Recept coMRl6l0

J3 Connector 7-Pin Header coMR1007

J4 Connector 10-Pin Thru-Board Receot. coMR1510

J5 Connector 8-Pin Header coMR1008

I7 Connector 5-Pin Header coMR1505

J8 Connector 5-Pin Header coMR1005

E-600.Tech.Ol/December 2001
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Part
intion

Eberline
Part NumberReference

Designation

Part
Name

YP11579050
T2 Connector

AssemblY

Smart Probe Harness

YP11581050
J6 Connector

Assembly

Serial Data Harness

X1 Crystal 2.4576NftI2 CYOS2l

OPDS33
(None) T)isnlav LCD

4-4O x 112" SPHN4408
(None) SDacer

COMIl4
(None) Connector Banana Jack

XXAl6 IC Socket "Smart" Watch ICXX26
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Battery Board

Reference
Designation

Part
Name

Part
Description

Eberline
Part Number

(None) Circuit
Board

Battery PCBA YPl1581005

8T101,102, 103 Battery
Holder

Single "C" Cell Holder BTBH2O

BT101,102. 103 Polarity
Marker

Red Plastic BTBHl3

P4 Connector lQ-Pin Thru-B oard Recept. coMR1510

A101 IC Low-Drop +5V Voltage
Regulator

ICAVAL494l

A'102 IC DC-DC Converter ICAV111I

XAl02 Socket S-Pin DIP SOIC308

L10l lnductor 100 uH Choke INFI5

T101 Xfmr. High Voltage TFTIV5

cR101-103 Rectifier VA25 CRSIVAOO25

CR104 Diode Schottkv CRSC1N5817

Q101 Transistor Silicon TRSP2N4234

c104 Capacitor .001 uF,3KV CPCElO2P3Y

cl05-107 Capacitor .01 uF,3KV CPCElO3P4Y

c109 Capacitor .047 uF.4KV CPPF5O3PXY

c103 Capacitor .01 uF, 80V CPPFlO3P3O

ct02 Capacitor .27 uF,50V CPCE274P4N

c101,110 Capacitor 10 uF, 16V Tantalum CPTAlOOM4X

c108.111 Capacitor 33 uF,25V Tantalum CPTA33OM3J

cr12 Capacitor 1 uF,50V CPCElO4P3N

E-600.Tech.Ol/December 2001
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RECCIOlB22100 Ohm,57o

F.ECCZ'7IB22270 Ohm,5Vo

RECE933BI293.1 K Ohm,l7o

RECE334B12332KOhm,I7o

RECC10682210 M Ohm, 57oR102.103

Banana Plu

Miscellaneous

Part
Description

Eberline
Part NumberReference

Designation

Part
Name

swRo59(None) Switch Rotarv Encoder

(None) Switch SPDT Toqqle swT040

SWI{D22
(None) Switch

Boot
Miniature Toggle

(None) Knob Encoder F{DKN3O

(None) Adapter Knob Shaft HDKN4I

(None) Speaker 1" Sealed ADSP4

(None) Connector Headphone COAF26

(None) Gasket Front Plate zPll58r025

(None) Gasket Rear Plate zPr1581026

(None) Gasket I1 T)nnr' zP1 1581030

coMR1710
(None) Connector 10 X 0.1" Double Ended

Header
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Section 1 1

The following schematic and assembly diagrams are included for repair and
troubleshooting purposes. Component reference designators refer to the parts lists in
the previous section of this manual.

Main P.C. Board Schematic
Hybrid Schematic
Main P.C. Board Component Assembly
Battery P.C. Board Schematic
Battery P.C. Board Component Assembly
Overall Interconnect Diaeram
Case Assembly
Endplate Assembly
Batery Door Assembly
E-600 Overall Assembly

Diagrams

Drawing # 11581-D01
Drawing # 11543-D0S
Drawing # 11581-D04
Drawing # 11581-D02
Drawing # 11581-D06
Drawing # 11581-D76
Drawing # 11581-D07
Drawing # 11581-D08
Drawing # 11581-C09
Drawing # 11581-D55
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Section 12

E-600 Accessories

Probe Cables

il;

ril

Cables for Eberhne smart probes: These cables have Eberline's proprietary probe

connectors on both ends and must be used with smart probes to permit retrieval of
parameters stored in probe memory.

Cables for use with conventional probes: Cables in this group adapt probes with the

indicated connector type to the E-600's smart probe connector. Note that the same cable

may be used to adapt smart probes for use with instruments which have conventional
connectors.

36 inch Smart-Smart
60 inch Smart-Smart

36 inch BNC-Smart
60 inch BNC-Smart
36 inch MHV-Smart
60 inch MHV-Smart
36 inch CP-1-Smart
60 inch CP-1-Smart

Order # E600OPT12
Order # E600OPT13

Order # E600OPT8
Order # E600OPT9
Order # E600OPT10
Order # E600OPT1 I
Order # E600OPT14
Order # E600OPT15

Probe Brackets

These bracket assemblies provide a convenient means of attaching probes to the

instrument for easy carrying and to prevent damage to the probe.

For probe type AC-3
also fits sHP-340. sHP-350
For probe type SPA-3 Order # E600OPT2
For probe type SPA-8 Order # E600OPT3
For SHP-330. SHP360 Order # E600OPT4
also fits (S)HP-270, -290, -190A, etc.

For probe type HP-100B Order # E600OPT5

Order # E600OPT1

E-600. Tech. Revised/June 1997 12-1



Other Accqgsorles

Software:TwoversionsoftheE-600InterfaceProgram,asdescribedinthismanual.
Additional do"u*"ntutilt it pl*ia"O Y1'l.thtt'ofl**"' 

Runs on an IBM@ PC

compatible compurcr *""*Joot.rosoft wiJ"o*.o. n"q"ires an E-600 data cable for

connection to the instrument'

Basic interface program Order # E600OPT7

With Rad Mapping capability Order # E600OPT17

E-600 data cable Order # E600OPT20

Barcodepistol:Permitsautomtaticentryofmeasurementlocationorsampleidentifier
numbers from barcode labels'

Barcode Pistol
Order # E600OPT6

Canying case: Black hard case to protect the E-600 during transport'

Carry case Order # E600OPT18

Headset: Lightweight stereo headset with 3'5 mm plug'

Headset

Carrying strap: Black nylon shoulder strap'

CarrY straP

Order # E600OPT16

Order # E600OPT19

Smart Probes

ProbesinthisgroupcontainparametermemoriesandrequirecableswiththeEberline
smart Probe connector'

SHP-270
SHP-290
SHP-330
SHP-350
SHP-360
SABP-1OO

Energy compensated GM detector' 0-3 R/tIr-

;ffi; 
"o*p"ntut"a 

GM detector' 0-100 R/Hr

;;ffi gas proportional survey/frisking probe

Aloha/Beta scintillator survey/frisking probe, rectangular

Pancake GM surveY/frisking Probe

Afptt"m"" scintillator survey/friskin g probe' square

Additionalsmartprobesarecurrentlyunderdevelopment;contactEberlinesalesfor
availabilitY and Prices'
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Conventional Probes

As described in this manual, conventional probes may be used by entering their

operating parameters into the instrument's internal memory. Appropriate cables to

adapt from BNC, MHV or CP-l probe connectors to the E-600 are listed above.

HP-100 series

HP-190A
HP-210 series

HP-2201^
HP-270
HP-280
HP-290
HP-360
HP-320
NRD-I
AC-3-7, AC-3-8
ABP-1OO

LEG-1

PG.2

SPA-1A

SPA-3

SPA-6

SPA-8

SPA-9

100 cm2 Gas flow proportional (MHV)
End window GM detector (BNC)

Pancake GM detectors (BNC)

Shielded/directional GM detector (BNC)

Energy compensated GM detector,0-3 R/Hr (BNC)

Neutron sphere, 3 inch diameter (MHV)
Energy compensated GM detector, 0-100 R/Hr (BNC )

Pancake GM detector (BNC)

Sealed gas proportional (MHV)
Neutron sphere, 9 inch diameter (MHV)
Alpha scintillators (CP-l )
Alpha./Beta scintillator (MHV)
100 cm2 dual-phosphor plastic scintillator element

Low energy Gamma scintillator (CP-1)

1" diameter x 0.04" thick NaI crystal

Low energy Gamma./X-Ray scintillator (CP-1)

2" diameter x 0.08" thick NaI crystal

Alpha scintillator for particulate and swipe samples (MHV)

1" diameter zinc sulfide detector element

High sensitivity Gamma scintillator (CP-1)

2" diameter x 2" thick NaI crystal

Medium sensitivity Gamma scintillator (MHV)

2" diameter x 2.4" thick plastic element

Gamma scintillator (MHV)
1" diameter x i " thick NaI crystal

Gamma scintillator for Iodine (MHV)

2" diameter x 0.5" thick NaI crystal
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