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Laboratory Power Supply Series
EA-HV 9000

Art. Nr.: 26100103 - 114 (trAERR)
Art. Nr.: 26400103 - 114 (IEEE)
Art. Nr.: 26600103 - 114 (Ethernet-E LA M)
Art. Nr.: 2690x103 - 114 (45%kAR)




FAR#1& | Technical specifications

BS Mt E W R ey ES e
Model Output voltage Output current Output power Article number**
EA-HV 9000-1K2-2000 1200V 1,67A 2000w 26100103
EA-HV 9000-2K-2000 2000V 1A 2000W 26100104
EA-HV 9000-4K-2000 4000V 500mA 2000W 26100114
EA-HV 9000-6K-2000 6000V 350mA 2000W 26100105
EA-HV 9000-12K-2000 12kV 170mA 2000W 26100106

EA-HV 9000 & %1|H9$ R#11& / Technical specifications Series HV 9000

i N HLJE / Mains input

N HLALAFE / Input current consumption
R | Efficiency

T / Interference suppression
37 | Terminals

7 5 46 1 3% / High voltage output

90...264 Vac / 50/60 Hz

K10 A (@230 V)

>0.98

EN 50081 5527145, EN 50082-2
Sub-DELI% 1 / Analogue interface Sub-D
‘b M 1 v s A

High voltage socket with grounding socket

B E$E$] / VOLTAGE CONTROL

A[YHTEH 1 Adjustment range

i % K5 % | Regulation accuracy

+10%7i \ HUE RS 1)1 % / Difference at input voltage
TE AR (1% 2 | No load - full load - difference
50% 1 AR Bk ER I (i 27 U S

Voltage breakdown at 50% load current leap

1B A50%H (1) £ 1T 8] / Setting time at 50% load change:

#Zh7ASAFHE / Dynamic internal resistance:
1...10Hz

10...100Hz

100...10.000Hz

0...100%

<0.05%
<0.05%
% | approx. 2%

<2ms
<0.2% of Rinom / < Rinom 110.2%*

<1% of Rinom/ < Rinoml111% *
<10% 0f Rinom/ < Rinom110% *

IZAT8/ME LB Ra5E FE | Stability over 8 hrs <0.01%

RS2 % | Temperature stability <50 ppm/K

4Lk | Ripple <0.05% of Unom / <Unom [10.05%
B3 3#E42%$] / CURRENT CONTROL

%5 1 Adjustment range

IHKEE | Regulation accuracy

+10%#1 N\ B IS ()35 2 | Difference at input voltage +10%
FH BRI (¥915% % | Difference short-circuit/full load
12178/ L E (1S FE | Stability over 8 hrs

IR Fa5E & | Temperature stability

4% I Ripple

0...100%

<0.05%

<0.05%

<0.05%

<500 ppm/K

<0.05% Of Inom / <Inom H70.05%

7= | DISPLAY
L R K5 HE 1 Accuracy of voltage indication
LIRS/ Accuracy of current indication

+0.2% + 2 fi3f / Digits
+1% + 2 {7 % / Digits

#iHl¥EN / ANALOGUE INTERFACE

i NUse K5 31 Accuracy of input Uset <0.4%

4t Nlset RSB Accuracy of input lset <1.3%

i H Unon FRTAS T 2 1 Accuracy of output Unon <0.5%
iy Ivon RS 0 1 Accuracy of output lyon <1%
AJEIEEE#£ O / Optional IEEE Interface

53 % | Resolution 12 {i / Bit
% / Error +1LSB

Rt (& % &) /Dimensions (W H D)
E= / Weight

*Runom=U_ 11
** 13347 4RI S | of standard models

19", 3U, 466 mm
13 kg




HEAX=Z2 | General

SIEHEIEZRS EA-HV 9000
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High Voltage Power Supplies Series EA-HV 9000

The power supplies of the series HV9000 are frequency
modulated resonance converters. The push-to-push switch-
ing frequencies are up to 200kHz in the power range of 500
to 2000W. Because the trapezoid shaped voltage is switched
when passing zero the efficiency of the switching stage is
nearly 99%. This modern concept in connection with multi
regulation loops allows the construction of precise high
voltage systems up to 12kV with outstanding regulation
performances. The mains input is 90...264V/50-60Hz with
an active power factor correction.

Function

The units are delivered as desktop versions, but can be modi-
fied to 19" racks with the included kit. Voltage and current
are adjusted with 10-turn potentiometers, the values can be
presetin standby mode and are displayed on digital meters.
The operation modes are indicated by LEDs. The output
voltage and current can be externally set by means of an
external voltage of 0...10V for 0...rated value (PLC control).
The two external monitor outputs (U & |) each provide an
output voltage of 0...10V for 0...rated value.

In connection with the IEEE.2 interface practically all systems
applications are possible. An interlock loop is available on
the programming terminal.

The units of the series HV9000 are flashover- and continu-
ous short-circuit-proof, whereas voltage and current are still
adjustable from 0...100%. On a large fallback of the output
voltage the unit is switched off for a short time and than
automatically starting slowly again from 0V to the preset
voltage. The energy reaching the outputis therefore reduced
to @ minimum. So applications with tubes, plasma-gas de-
charging processes and capacitor charging are possible.



iR | Description
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Instruments

The units are equipped with separate illuminated 3% digit
13mm LCD volt- and amperemeters. In both cases it is
possible to independently switch between the value set,
the actual value or the OVP value.

Remote adjustment of the output voltage

The output voltage can be externally set by means of an
external voltage of 0...10V for U,...U__ The terminals for
the external programming are on the rear of the unit.

Remote adjustment of the output current

The output current can be externally set by means of an
external voltage of 0...10V for 0...10V for | ....| __ . The termi-
nals for the external programming are on the rear of the unit.

IEEE bus / Ethernet

As an option, the units can be equipped with an IEEE bus
interface or an Ethernetinterface. The connection terminals
are located on the rear of the unit. Further details about
measuring and control features of the IEEE or Ethernet
option are available in the option's user instruction manual.

High voltage output

The high voltage output is located on the rear of the unit.
Because of the wide output voltage range there are different
output configurations regardig the termination of polarisation.
The output is equipped with a high voltage connector Y-
series from LEMO. The polarity can be reversed internally
(upon request, only to install in the factory).

By default, the "DC—* is internal connected to PE, so "DC+"
is connected with the center wire of the HV connector. The
screen is connected to PE. The center wire leads the high
voltage, the screen may not be used as a part of the load
wire.

kAT R EERE . ERge ixEIPE

AN\

inf L. GND—EZZIPE.

e L i PR T 44

(il 38 s LEMO)

HV-fiE (6 KVEL TS ) ERA 1Y405
HV-ffij: (12 kVAL5) ERA3Y415
HV-#fisk (6 KVIZYS) FFA 1Y405
HV-ffisk (12 kVHESS) FFA3Y415

EESLMIT 5 : 106330

The screen may not be used as load connec-
tion. The return line must be connected to
the PE terminal. GND is always connected
to PE.

AN

Part names of the HV connectors
(manufacturer LEMO):

HV socket (models up to 6 kV): ERA 1Y405
HV socket (model 12 kV): ERA 3Y415

HV plug (models up to 6 kV): FFA 1Y405
HV plug (model 12 kV): FFA 3Y415

Ordering number HV lead: 106330



iR | Description

LERIF (OVP)
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Overvoltage protection (OVP)

All units are equipped with an overvoltage protection as
standard. Any value between 1% and 101% of the max.
rated voltage can be set with the trimmer on the front panel.
The preset OVP value is indicated on the voltmeter after
activating the "OVP" switch and the "Preset" LED lights on.
If the output voltage becomes, for any reason, higher than
the preset voltage (e.g. operators fault, defective compo-
nents, external voltage), the switching oscillator is blocked,
and no further energy comes to the output. The LED "OVP"
lights on. To reset the OVP to normal, the “Reset” button
must be activated.

OVPRIFEZ A A EI EMBIR. il
RIESEPRIF LT OVPE.

AN\

FFHLIRIE (Standby)

Al " Output" 4 < fUR . o< EILEDYR /R EL it f
HURZS, (HARAE X Fahfzfili. "Off"LED] =fit A
. "On"LEDJ] se=Hn g .

AE! LEDATEZEEHER AN IE RERE

AN

The OVP protects connected loads from
possible damage due to overvoltage. It is
recommended to always adjust the OVP
value according to the situation.

AN

Standby operation

The output voltage can be switched off with the push-button
"Output”. The LEDs on the switch indicate the DC output
condition, but only during manual control. The LED "Off"
lights on = output zero. The LED "On" lights on = output
active.

The LEDs do not indicate the DC output

A *k
R & condition in remote control!
B & FNE A RO IE TS Voltage and current adjustment

R MU FH 1 O FEDAS 2 F A3 88 nT Tl ik v F A LA . 0l
B "Voltage" fll“Current™ {5 JF ¢, X (1] “Preset’LED
JI5E, POSAENER T L. "Actual™k] 457~ PR EL &
ANTAE b

The values ofthe voltage and currentcan be presetin standby
mode by means of 10-turn precision potentiometers. The
push switches "Voltage" respectively “Current” must be
activated, the corresponding LED “Preset” lights on and the
preset value is indicated on the meters. The LEDs "Actual”
indicate that the actual values are displayed on the meters.



iR | Description
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Installation

Before taking the unit into operation it is necessary to inspect
the housing, the controls etc. for signs of physical damage.
The supplied Sub-D plug must be connected.

If any damage is found, the unit may not be operated on the
mains. Disconnect the mains plug before opening the unit.

ﬁ REAZINTREARBATARIBRS . HETR
1E.

Servicing, repairs or calibrations should only
be carried out by trained engineers.

AU RELE AR E FUIS T 34 . /e iR 2z, A —
R SLEEL, B CRE] SR BTG ORI 22 BUAS A AN R
~FARTR] R PRI 22K ik

BRI 22T RS AN ST R BRI

it

AWV AT AE et R R LA Sk T 4. DOV Bl 2
VR ERIRIHBZRAE 7= it S 2RI o 1222 AR AEAS A R TG
LRI e 4T v T

The unit must be operated only on the voltage stipulated
on the type plate. Ifitis necessary to change the fuse, it is
imperative that it is only replaced by one of same value and
physical dimensions as the original supplied fuse.

The unit must be disconnected from the mains whilst
replacing the fuse.

Grounding

The unit may only be operated using a properly wired and
grounded mains plug as the grounding of the unit leads
via the earth line of the power cable. This safety feature
must not be disabled by using an extension cable without
a ground lead.

AEREEERKREE. MIEZIARTEE
BiEZ~ &, AT F~mirT!

m ELARLL AT gE /= A fE B eR FE RO BRI I B AT B
EREMINRIES, MAYHE—A LT
7 £ (2] % ) A T 25

ATTENTION!

The unit generates hazardous voltages.
It must not be operated by untrained per-
sonnel and not with open cover!

Parts leading dangerous voltage should,
if possible, be covered by a grounded
cage which has an breaker contact that
interrupts the interlock loop.

AN\

Hlle
AR AT I AR 20 DR 2 SR N , IX AR R L,

IRFRIP (OT)
AR A (e KSR, BERFLAHE LIRSS, 7™
ack E B %], HROT™T &5t 7 mid HlJa X B3I T,

OT LEDS 5 /- 4 4% I fLOCKAE 5% A 1% .

MM

BAELRET, AR IR O R E R, MBHRE
JWAEQ...50°CZIAl. fififFilf L il N-40°CAI+70°C. XTI
JEAR R E#E1E90%, HIGHER -

Cooling
It is important that the air circulation remains unimpeded
at all times.

Overtemperature protection (OT)

If the unit is overheated (e.g. fan defective, ventilation in-
and outlets dirty etc.), it will automatically switch off and
the LED "OT" will light on. After cooling down the unit will
switch on automatically.

The OT LED also indicates that the LOCK signal on the
analog interface (rear side of device) is not bridged.

Ambient conditions

During operation, at full load or constant operation, the
ambienttemperature may lie between 0...50°C. The storage
temperature can be between -40°C and +70°C. The relative
humidity should not exceed 90%, non-condensing.
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Setting voltage and current
Output voltage and output current are adjustable with two
potentiometers coarse and fine on the front panel. The
operation mode is indicated by two LEDs:

"Cv" = Constant Voltage (green)

"CC" = Constant Current (red)

Remote setting of the output voltage (ext. voltage)
For remote setting of the output voltage connect a external
control voltage of 0...10V according to the table. An external
voltage of zero volt (0V) is equivalent to OV on the output,
10V external is equivalent to the nominal output voltage
of the power supply. The external voltage is connected
according to the pin assignment on page 15.

The potentiometer for voltage adjustment on the front panel
is out of function.

Remote setting of the output current

For remote setting of the max. output current connect a
external control voltage of 0...10V. An external voltage of
zero volt (OV)is equivalent to OA on the output, 10V external
is equivalent to the nominal output current of the power
supply. The external voltage is connected according to the
pin assignment on page 15.

The potentiometer for current adjustment on the front panel
is out of function.

Remote control via digital interface (optional)

The device can be optionally equipped with an IEEE bus
or Ethernet interface. With this interface it is possible to
control voltage and current by means of a computer. The
change-over between manual operation and remote control
happens automatically with the first command that is sent
to the device. The LED "EXTERN" on the power supply will
indicate the state of the external control.

To switch back to manual operation, pushbutton "LOCAL"
can be used (only with the IEEE bus). Alternatively, the
command *RST will also reset the interface and switch the
device back to manual control.

In case the digital interface does not react anymore, due to
any reason, switch the unit off and on again.

Following functions are available with this power supply:

Measure actual values of voltage/current
Set values of current/voltage
Standby(output on/off)

Current Control Active (CC)
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Mode indication

If the LED "CV" is lit, the unit operates as a constant volt-
age source, while the LED "CC" indicates that the unit is
operating as a constant current source. The change-over
happens automatically.

Overload protection and current regulation

The output is protected against a continuous short-circuit.
The max. output current is continuously adjustable from
zero up to the rated current.

Remote programming of output voltage and current
Itis possible to control output voltage and current externally
via the analogue interface as well to monitor the actual
values externally. The maximum rated voltage and current
values are standardized to 10V, corresponding to 100%
Uorl.

The end of the monitor cable should be terminated by a
resistor and a capacitor, for example 100 KOhm and 470nF.
The monitor outputs are short-circuit protected and the max.
load is TmA. The cable should be screened. The screen
must be connected to Pin 10 (GND).

The housing of the 15-pole Sub-D plug is connected to PE
and may not be connected to the screen of the monitor
cable.

The voltage and current values can both be set via the high
impedance controle inputs.

The two set values of voltage and current can be supplie
standalone but also together. In case only one is going to
be used for remote control, the other is left bridged to the
potentiometer on the front.

By opening the bridges and supplying the 0-10 V from an
external source or external potentiometer to input UPS or
IPS the device is automatically in remote control. To do that
the connections on the supplied 15-pole plug on Pin 3 and 4
(for voltage) and Pin 5 and 6 (for current) must be opened.
When useing an external potentiometer, the + reference (pin
2) can be connected to one side of a potentiometer and the
0V reference (pin 1) to the other side of the potentiometer.
The slider of the potentiometer is then connected to either
UPS (pin 3, voltage) or IPS (pin 5, current). Pin 2 and Pin
4 are then left connected.

The monitor signals are available on the respective outputs.
pin7=1,,andpin8=U, .

Remotely switching the DC output on/off

Through the control input SB (Pin 9) the unit can be switched
into standby mode (output voltage off). This is effected by
connecting Pin 9 to +5V Pin 12, for example through a relay
contact. After opening this connection the output is switched
on again and rises up to the preset value.
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Front panel
1. Mains switch

2. Switch output on/off (standby)
Position on = output voltage on
Position off = output voltage off

3. Reset switch
Serves to reset the OVP.

4. Switch Preset/Normal OVP

In position "Preset" the desired OVP threshold can be set
by means of a screw driver with the trimmer OVP (No. 5)
Switch back to normal operation after setting it!

5. Trimmer for setting OVP threshold
This trimmer sets the OVP threshold voltage.

6. Local
This switch is used to switch from IEEE bus mode back to
standard mode.

7. Switch Preset/Actual Voltage

In position Preset the voltmeter 13 indicates the preset
voltage, adjusted with potentiometer 9. In position Actual
the actual voltage is indicated.

8. Switch Preset/Actual current

In position Preset the amperemeter 14 indicates the preset
max. output current, adjusted with potentiometer 12. In
position Actual the actual current is displayed.

9. Potentiometer Voltage
Potentiometer for the output voltage adjustment.

10. Potentiometer Current
Potentiometer for the max. output current.

11. Voltmeter
The voltmeter displays the preset, actual and the OVP
voltages.

12. Ammeter
The ammeter displays the preset and the actual value of
the output current.
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Notes for the operation

Operating the high voltage power supply with a capacitive
load is not unproblematic. Due to the internal construction
of the devices, following restrictions apply:
* It is not allowed to connect any capacity to the DC
output, in order to charge/discharge it
*  The max. allowed capacity on the DC output is de-
pending on the model:
1,2 kV model: 4 mF
2 kV model: 1 mF
4 kV model: 250 yF
6 kV model: 100 pF
12 kV model: 35 pF

In case it is absolutely required to connect higher capaci-
ties, the device would have to have an internal modification
installed. This modification can be done upon request, but
only in the factory.

Please contact us for details.
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BIYL[E | Front view

FOWER SUPPLY

EA-HV 9000-6K-2000

B3 ;EFF 5 / Mains switch

Hidi: FF/95 (F5H1) / Output: on/off (standby)

Sk (EE IEEERE) /Reset (resets the IEEE bus)
Preset/Normal (175 OVP{E)]#FF % / Preset/Normal (adjustment OVP)
OVP#RBR A5 F B 2S / Adjusting the OVP threshold

Localtfl#eFF < (JFREIEEEHE) (only IEEE) / Switch back to normal mode (only IEEE)
Preset/Actual B [E#]#27F < / Voltage

Preset/Actual B H1#:FF 5% / Current

B8 £ 1§35 FH BB i 28 / Voltage adjustment

B IS BB 88 / Current adjustment

FJE3*R / Voltmeter

HwZ / Amperemeter
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RS )51 E / Rear view of standard model

e S S e AR P 7R, i BB R I P D) A e 2 ) B 9 A D

PEH e (BRUERL S R BRSO, L5 W B B, A RO
A HER

A] Y GPIB/RS2324% 11 il i

B O QIR AR T 75480 FH B B o afr e Sk H H R 5 HRLADD

mo o o>

DC+ output socket HV (resp. DC- output socket at models with reversed polarity)
Ground socket (DC- at standard models, DC+ at models with reversed polarity)

Air exhaust with fan

Slot for optional GPIB/RS232 interface

Analog interface (during normal operation used with included bridge plug for U and 1)

mo o o >
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RiEO

RIGE O & 5| BIERE (Sub-D, 15%t)

1 OV- %

2 + 2% (0...10V)

3 UPS (TN, 0..10V)

4 UPOT (Wl Hi %, 0...10V)

5 IPS (Ficim A, 0...10V)

6 IPOT (Fivk i Hia, 0...10V)

7 IMON (S Fxfi t Hif, 0...10V)

8 UMON (B4 H %, 0...10V)

9 SB (FepLizEHlHIN) : +5V = Bt SCH] (F7Hl), open = EL 4 T
10 GND (¥Miigmfe =5 Hh)

11 LOCK (224 [nl %/ 24 HV 7 3% FH i 2 2%0)
12 +5V it (R T IE RO

13 NIER

14 +15V Hir !

15 NG

EFRENERNEE

IEH ARy, BN AT N 51 %
SHAI - AR (5 FL s [l )
S - 61 CIRE FRLIAL ALK D
10/ - 11 (LOCKIHli#%)
BE B 7 it 1) Sub-DEfi Sk CU i 1 iR

R4 iR

FEAEAR, JEE O S B+ B . RERE R 2 A PE, H

@ RAAIER 523 L

—

(B/ ) PEZ 4, DGR B HiAk

#0O (1ZRIRE)

24514 i IEEE-Bus#z 1 (M1HT)
9%t Sub-Dik 42 RS-23282 11 (A Ad)
154+ Sub-Di%E 28 B O (75— B L)

RJ45i%#:3% Ethernet-LA K W% (15 L)
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Analogue interface

in connection on the analogue interface, Sub-D 15 pole

0O ~NOO O WN -

T = N | = N (o)
a b~ wpN-—O

0 V-Reference

+ Reference (0...10 V)

UPS (Voltage preset input, 0...10 V)

UPOT (Voltage potentiometer output, 0...10 V)
IPS (Current preset input, 0...10 V)

IPOT (Current potentiometer output, 0...10 V)
IMON (Actual current output, 0...10 V)

UMON (Actual voltage output, 0...10 V)

SB (Standby control input): +5 V = DC output off (standby), open = DC output on
GND (reference for external programming)
LOCK (safety loop / inhibit for HV load)

+5 V output (for standby mode connect to pin 9)
N.C.

+15 V output

N.C.

Fundamental settings for normal operation

For normal operation the following connections must be carried out on the analogue interface:
Pin 3 - Pin 4 (loop-through of voltage set value)

Pin 5 - Pin 6 (loop-through of current set value)

Pin 10 - Pin 11 (LOCK loop-through)

These connections are already made at the included Sub-D plug.

Output terminals on the rear side

DC+ or DC- output on the central contact, depending on polarity
The screen is connected to the safety ground PE and must never be
connected to the load!

—I— (greenl/yellow) PE safety earth, used for DC- load connection

Interfaces (according to setup)

24-pole socket IEEE bus interface (if equipped)

9-pole Sub-D connector RS-232 interface (if equipped, always with IEEE or Ethernet)
15-pole Sub-D connector Analogue interface (must always be plugged)

RJ45 connector Ethernet port (if equipped)

15
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127~ | Hints

LE

PR Sk i 23U T B b PR B L

i B I H A TR PCB "UMPOLER" M 4 38 s 45
AR AZ N TR AT

FHWR 22 T ] WRTECE 55 B AR (OVP). % R "Preset"
VZBE T s THER . AOVPHIEGE, wik
Ti"Reset" LA fh ik 2 2 1E w AR

i 4 ke 20 20— LA R RO L 4 . A2
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Other

The mains plug must be connected into a free acces-
sible mains socket.

The polarity of the output can be internally reversed by
means of the PCB "REVERSER".
This may only be carried out by trained personnel.

The overvoltage protection (OVP) can be adjusted on
the front panel by means of a screw driver. The value
can be indicated on the voltmeter after pressing the
"Preset" button. In case the OVP is activated, the unit
can be reset to normal operation by activating the "Re-
set" button.

The included plug must always be plugged in to the
analogue interface socket. See page 13.





