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Section 1
Introduction

1.1 Preface

Bio-Rad's computer controlled Model 3000xi Power Supply is the most powerful electrophoresis power supply avail-
able, It produces constant voltage to 3,000 volts, constant current to 300 mA, and constant power to 400 watts, This fully
switching, mictoprocessor controlled unit may be used with any electrophoresis instrument. The high outputs make the
Model 3000xi Power Supply ideal for electrofocusing, DNA. sequencing, and isotachophoresis. The supply is useful as a
general purpose instrument, and is recommended for SDS-PAGE electrophoresis, two-dimensional electrophoresis,
native gel electrophoresis, electrophoretic blotting, and DNA/ ENA separations.

The Model 3000xi Power Supply is a fully programmable and computerized instrument that incorporates several unigque
features. The supply offers four operating modes: standand, time, volt-hour, and step, The operator has a choice of mn-
ning electrophoresis manually, for a set period of time, or for a set number of velt-hours. These parameters can be com-
bined using the step mode. While operating in any one of the four modes, the user simply enters the desired power condi-
tions and begins the man. The operational parameters are displayed on the LCD. Output veltage, current, and power are
displayed on the LED display.

Electrophoresis mnning conditions can also be programmed. Up to 10 routines can be saved in the Model 3000xi Power
Supply’s memeory, where they can be recalled at any time. This is especially nseful when using the special step mode
which allows three separate electrophoresis ronning  conditions to be programmed simultaneously. A single gel can then
be run safely at three different power conditions without the need for constant menitoring.

1.2 Safety

Caution: The Model 3000xi Power Supply operates at extrernely high voltages. It is designed to be operated
by knowledgeable and qualified personnel. Read this entire instruction manual thoroughly before using the
power supply.

A, The Model 3000=1 Power Supply operates at very high voltages. Handle only one lead wire at a time when con-
necting a load. DO NOT touch the supply with one hand while plugging in a lead wire.

B. Use of the Model 3000%i Power Supply's No Load By-Pass function will inactivate the power supply s No Load
safety feature. If the No Load feature is inactivated, the Model 3000xi Power Supply will ngt detect an inter-
rupticn in the electrical circuit at the power supply or in the electrophoresis cell. If this cccurs the power supply
may continue to deliver power, potentially damaging the electrophoresis cell or creating a hazard.

C. The Model 3({})xi Power Supply’s No Load By-Pass feature should never be used in conjunction with any electrophoretic
switching apparatus, such as the Model 760 Pulsewave® switcher, as this may cause serious damage to the power
supply. -

D. For the internal cooling fan to fanction properly, the back of the power supply requires 20 cm or more of clearance.
E. Always connect the supply to a separate three-prong, grounded AC outlet.

E Do not operate the Model 3000xi Power Supply in extreme humidity, or where condensation can shor the elec-
trical elements.

(3. When operating the power supply in a cold room, wrap in a plastic bag and let it equilibrate to temperanre for 2

hours or more. After thermal equilibration, remove the bag and begin operation. Follow the same procedure for
re-equilibration to room temperature.

Note: The Model 3000xi Power Supply has been tested for temperatures between 0° and 40° C. It will oper-
ate at temperatures below 0° C, but 0-40° C operation is recommended.

H. Do not store any iem on top of the power supply.



1.3 Specifications

Output

Output terminals

Limits

Set point accuracy
{Output and Limit)

Overload and
short protection

Leakage detection

No load detection
Operating temperature
Line voltage (frequency)

Line regulation

Load regulation

RMS ripple and noise
Drift

Accuracy of LED displays

Dimensions (W x H x D)

Weight

Voltage: 25-3,000 volts DC
Current: 0-300 milliamps
Power: 0-400 watls

Dual output jacks in parallel.

Voltage: 50-3,000 velts, 1 V step
Currant: 10-300 milliamps, 1 mA step
FPower: 10-400 watis, 1 W step
Automatic crossover upon reaching limit.
Valtage: 1%  500-3,000 VDC

+5Y B0-500 VDC
Currant: +1%  100-300 ma

3 mA 1-100 mA
Power: 1%  100-400W

+2W  1-100W

Circuit breaker

Lamp and alarm =500 pA

Lamp and alam = & million £

0-40° C

Two versions:

90- 130 VAC  (47-63 Hz)

200 - 260 VAC (47-63 Hz)

+ 0.5% at 2,000 VDC

+1% with 100% change in load

Less than 2% at 3,000 YDC and 400 W

+ 0.5% after 30 minutes

Voltage +1%  500-3,000 volts
+5V 50-500 volts

Current 1%  100-300 milliamps
+3 mA 1-100 milliamps

Paower +1%  100-400 watts

+2W  1-100 watls
40x 32 % 11.5em

8.7 ko




1.4 Diagram of Major Parts

Model 3000xi Power Supply, Front

LED Lch
Displays Display

Dual Dutput Mambrane Fowes
Jacks Pad Swiich

Model 3000x| Power Supply, Rear

Fusa Cord Cpaning
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1.5 Description of Membrane Pad

L.

LED display,
Yoltage

LED display,
Current

LED display,
Power

Mode Indicator
lamps

Mo Load

Overoad

Ground Leak
indicator lamp
Alarm Mute

indicator lamp

LCD scresn

Displays the operating voltage in volts when the supply is connected to a load.
Displays the operating current in milliamps when the supply is connected to a load.
Displays the operating power in watts when the supply is connected (o a load.
Appropriate light illuminates when supply is programmed to run as constant voltage,
Current, 0T POWEL

The lamp will illuminate if the power supply indicator detects a resistance of greater
than 6 million £. The supply will shut down and an alarm will sound. If the No
Load detection is turned off, the No Load lamp will continue to flash throughout the
run unitil the power supply is turned off. With the No Load detection deactivated,
resistance of greater than 6 million £ will not canse the supply to shut down or the

alarm to sound.

The lamp will illuminate if the unit is directly shorted at the output. The supply will
shut down and an alarm will sound.

When the power supply detects ground leakage of greater than 100 pA, the unit shuts
down, the light lluminates, and the alarm sounds.

When the alarm is switched to the off position, the indicator will illuminate,

Several parameters are displayed in this area :

A, All voltage, current, and power limits that are programmed into the supply are
displayed in the upper lefi area of the LCD screen.



110.

11

12

13.

14.

Mumeric Pad

MEM STR,
MEM RCL
and AT ARM

SET and RESET

LIMIT
OPERATION MODE

START

B. The chosen operational mode, either constant voltage, current, or power is dis-
played in the upper right portion of the screen.

€. When an electrophoresis run is in progress, the word “run” is displayed in the lower
left area of the LCD. Tf the mn is interrupted using the pause button, the word
“pause” iz shown.

D. The time of a ran is always monitored during operation. In the standard operating
mode the LCD will display a T=0:00 at the beginning of a run and the elapsed
time at the end. In the time mode the display will show a T= 0:00/ 1:00. The
time value on the right is programmed into the supply, and the value to the
left will count to the set value when the min is started. Time values are displayed
in the lower central region of the LCD screen.

E. Volt-hour values are monitored during operation. Volt-hour values are recorded
in the lower right of the LCD in the format of either V*H =0 or V*H=0/ 0
depending on which operation mode is chosen (standard or volt- hour).

F. When step mode operation is used, the LCD will show which step 15 in progress
or which is being programmed. The format is S=1/3, 5=2/3, or 5=3/3. In step
maode programming, the LCD is used for deciding volt-hour or time control.

G. Atthe end of a run, the final power conditions will be displayed in the limit area of
the LCD. The format is FINAL 305 V 30 mA 9'W. Final values for all parameters
in a three step program are obtained by pressing the STEP key.

H. In memory mode operations, the LCD is used to enter or recall a storage cell.

I. If the Pause Button is pressed while mming on the power supply, the LCD will
prompt the user to press CLR to tum the No Load detection off.

All numbers are entered nsing the membrane pad. Included in this cluster are the clear
(CLE) and enter (ENT) keys which are used for clearing a numeric entry and for
entering values.

Used for saving power supply operating programs. Pressing MEM STE, results in a mes-
sage on the LCD screen, “Memory Number ? [0] - [9]". The same message will appear
if memory recall (MEM RCL) is chosen. Values are entered through the numeric pad.

The alarm can be disabled vsing the Alarm onfoll key,

Following selection of a mode, the Set key is used to identify the parameter to be changed.
To change from the standard mode to the time mode, the sequence TIME, SET, 100,
ENT iz entered. This identifies the new mode, then sets the time for 1 hoor

EESET is used to clear the constant running condition to zern, It also is used to clear
previous programs from step registers,

Used in setting the constant running condition and the voltage, current, and power
limits for all operational modes.

Used to set either standard, time, voli-hour, or step operation. The chosen mode is
indicated by the lamp to the left of the keys.

Press to begin a run. The LED displays volts, current, and power. Set paramelers are
displayed on the LCD. Time and volt-hour clocks begin coanting.



16. PAUSE Press to interrupt the run to manipulate the load. All parameters freeze. After re-start-
ing, the supply resumes operation. Time and Yolt-Hour begin counting from the pause
point. If Pause is pressed while switching on the power supply, the supply will
prompt the user to disable the No Load detection feature.

17. STOP Press to stop the run. The LCD displays final power conditions, time and volt-hours ane
rezet to zero.
Section 2
Operation
2.1 Start Up

A Tum the power supply on. The LED flashes 20 volts, (t milliamps, and () wans. The alarm sounds and the no-load
indicator lamp is illuminated.

B. If desired, turn the alarm off by pressing the Alarm on/off key. The mute light on the upper left side of the
LED display will illuminate. Remember to tum the alarm on before starting your electrophoretic run.

(. The operating mode automatically defaulte to standard (STD) and the conditions displayed on the LCD reflect
the last experiment’s parameters.

2.2 Standard Mode Operation

General Application: The standard mode is used for the most basic electrophoretic experiments. The supply is pro-
grammed to run in either constant voliage, current, or power within set limits.

A, Press STD. Make sure the indicator light is on.

B. Use the following procedure to set current, voltage, and power limits,

1. Press LIMIT then SET. Values on the top left of the LCD will flash. Press VOLT. Only the voltage limit
value flashes. Input 1,000 using the numeric pad. The new voltage limit will read 1,000.

2 Press CURR. Observe the flashing milliamp area on the LCD. Input 200

3, Press POW. Input 50. The upper limits are now set at 1,000 volts, 200 milliamps, and 50 watts.

4. To change any individual parameter press either VOLT, CURR, or POW. The appropriate area will flash.
Set the new parameter(s).

5 Press ENT. The limits for this example are now set. To reset limits after pressing enter, retum to number
1 (above).

Note: Do not press ENT after entering valtage, current, or power limits. This resulis in setting each limit inde-
pendently. To reset limits, press LIMIT, SET, and begin the process again. Press ENT pnly after all limit values
have been enterad,

6. If one of the running parameter's limits is reached during an experiment, the Model 3000xi Power
Supply automatically switches to another mode (volts, carrent, watts). The electronic alarm sounds, if
not disabled, and the set moning parameter limit remains constant and flashes on the LED.

C. To set a constant running parameter, press either VOLT, CURR, or POW. For example, Press CURR. The
upper right portion of the LCD will flash, “CONST = CURR» mA”, Input 30, and press ENT. The
supply is now programmed to run at 30 mA constant current.



Mote: Always press ENT after setting the running condition. The power supply will not allow further input until
this task is complete.

D.  Amach the leads of the electrophoresis cell to the power supply. Press START. The word “run” appears on the
lower lefi of the LCD. Time is monitored in minutes and the voli-hour integration begins,

E. To interrupt the rn, press PAUSE. The word “pause™ appears on the lower left of the LCD. Any manipulation

of the electrophoretic cell can be done in the PAUSE mode, All run parameters are frozen. Press START and
the run proceeds from the point of intermption.

Note: If a change in the running parameters is required, press STOP. The final power conditions and values
for elapsed time and volt-hours are displayed on the LCD. Be sure to record pertinent running information (i.e.
elapsed time and volt-hours) before interrupting. Pressing START to continue resets time and volt-hours to
Zero.

If the electrophoretic cell is disconnected from the supply, the supply behaves as if the run were manually

stopped.

F.  Press STOP to end the ron. Final values of all ranning parameters are displayed on the LCD, These valoes will
remain until another program is entered. Press STD to retum to the onginal program,

G.  Torun other experiments with the game limitg, press RESET. The limit parameters remain fixed and the con-
stant running conditions are remed to zero. Enter the pew minning parameter.

2.3 Memory Mode Operation
General Application: To store any program in one of the power supply’s 10 memory calls for later recall and use,

A To store the standand mode program set in Section 2.2, press MEM STR. The LCD will display “MEMORY
NUMBER? [0] - [97". Input 0.,

B.  The onginal standard mode program is displayed with the message “M-0" on the lower left of the LCD.

C.  To recall the program, press MEM R.CL. The LCD will ask for the cell number. Press () and the original pro-
gram appears. To run, simply connect the electrophoretic cell and press START.

Note: Make sure all programs are propery recarded. If a new program is saved in an occupied cell, the previ-
ous contents of the cell are erased.

All programs are stored in the power supply’s memory as long as the internal battery is functioning.
Approximate battery life is 5-10 years. See Section 3, Troubleshooting, for replacement procadure,

2.4 Time Mode Operation

General Application: The Model 3(00xi Power Supply can operate in any mode for a set period of time. The power sup-
ply displays the munning time and automatically shuts down when the set time has elapsed. The alarm also sounds.

A, Press TIME. Make sure the indicator light is on. Press TIME again. The lower portion of the LCD will flash
T=0:00/0:00.

B. Press SET loput 4 hours by pressing 400. Check the LCD to confirm. If an error occwrred, press RESET. The
entered value resets to zero. Input the correct time, confirm, and press ENT, The time values now display
T=0:00/4:00. The time on the left is the elapsed time and the one to the night is the set time,

C.  Setlimits and munning parameter as outlined in Section 2.2, B and C. Constant voltage, current, and power can
all be run in the time mode.



D, For practice, enter this program into memory. Press MEM STR, and choose cell number 1. Confirm the program s
storage by the message “M=1" displayed in the lower left of the LCD.

E.  Plug in the leads from an electrophoresis cell and press START. The“run” message appears on the lower left,
As the mn procesds, the left side of the time will count in mioutes. After 4 hours, the alarm will sound and the
supply shuts off. Final power conditions will be displayed on the LCD. Elapsed time and total volt-hours are
also indicated,

2.5 Volt-Hour Mode Operation

General Application: During an electrophoresis experiment, the Model 3000x Power Supply continuously integrates the
voltage as a function of tme and reponts this value in volt-hours. This parameter is useful for monitoring the progress of
the expenment, especially when the voltage varies continuously, as in electrofocusing. By integrating the area under the
curve, the power supply provides greater accuracy in reporting actual run conditions, The Model 3000xi Power Supply
can also be pre-programmed to terminate a run afler a specified number of volt-hours, providing better control over run
to min reproducibility.

A Toset the supply in the volt-hour operation mode, press VeH. The indicator lamp illuminates. Press VeH again.,
V*H = (00 000 appears in the lower area of the LCD.

B.  Press SET and input 750. Check the LCD to confirm. Press ENTER.

C.  Setlimits and runmng parameters as outlined in Section 2.2, B and C. Constant valtage, current, and power can
all be run in the volt-hour mode.

D.  Store this new program in memory cell 3. Press MEM STR, 3.

Press START. As the run progresses, the power supply integrates the voltage as a function of time. Actual
volt-hours measured during the run are reported on the left and the programmed oumber on the rght, V#H =
730/ 750.

E  When the set number of volt-hours 1s reached, the power supply mms off and sounds the electronic alam. Asin
all operating maodes, the final run parameters are displayed on the LCD.

G.  To use these mnning condiions in another experiment, recall program 3 by pressing MEM RCL, 3,
2.6 Step Mode Operation

General Application: The step mode allows up to three different sets of minning conditions o be programmed and mn in
sequence. The supply automatically switches from one program to another. Either the time or volt-hour mode can be used
with the step function. This mode is ideal for electrophoresis experiments that require continuous power condition
adjustments like discontinuoug SDS-PAGE and electrofocusing,

A.  Press STEP. If the LCD displays a previous experiment’s program where the message “S =2/3" or S =3/3"
appears in the lower left, press STEP until *S = 1/3” is displayed. Press RESET.

Mote: In the step mode the Reset key is used to clear all information from the LCD. Pressing RESET while in
S =1/3 clears 1/3, 2/3, and 3/3. Pressing RESET while in S = 2/3 clears 2/3 and 3/3. A cleared cell is indicat-
ed by the message "END OF STEP 5= / . CLEAR ALL STEPS BEFCRE BEGIMNING A PROGRAMMING
SEQUENCE BY RETURNING TO S = 1/3 AND PRESSING RESET.

B.  Press SET 1o begin programming the first step (S = 1/3). The power supply will ask for the operating mode.
Only time or voli-hours can be used. Press TIME. Both the STEF and TIME indicater lamps will illurminate.

C.  Press TIME again Press SET and input the running time desired for the first step (S=1/3). Press ENT.



D.  Setlimits and running parameters as outlined in Section 2.2, B and C, Constant voltage, current, and power can
all be run in this mode. Programming S = 1/3 is now complate.

E.  Press STEP. The power supply is ready for programming step 2 of 3. Press SET. Press the V-H key to program
this step in the volt-hour mode. Enter the desired number of volt-hours by pressing V+H, SET. Press ENT.

F.  Set limits and ronning parameters asin 5 = 1/3.

Note: If the experiment requires only a two step function, save the program to memory cell 3. Retum to S =
1/3 and begin the run. If the experiment requires a third step, continue with programming.

G. Toprogram S =373, press STEP, SET. Choose either time or volt-hour mode. Set limits and running paruneiers
as in previous steps.

H.  The power supply is now fully programmed to mn a single electrophoresis experiment under three different sets
of minning conditions in succession.

I.  Review the three stieps by pressing STEF. With each push of the step key, the LCD will display each programmed
step. If a parameter needs changing, make adjustments at this point. When all editing is complete, save the
program to memory cell 4. A three step program can be saved no matter which step is showing on the LCD
display. When the program is recalled, the last step saved is displayed.

1. Press STEP to retum to step 1/3. Connect the leads of the elecirophoresis apparatus and press START. The
experiment will progress through each step automatically, sounding the alarm at each step change. At each
change, the time and volt-hour values will reset.

Note: The power supply can be started on any step. Make sure S = 1/3 is displayed on the LCD bafore hegin-
ning the experiment.

K.  Atthe end of the run, the power supply turmns off, scunding the electronic alarm. As with all eperating modes,
the final un parameters are displayed on the LCD, To obtain the final power conditions, elapsed time, and num-
ber of volt-hours of all steps, press STEP to view 1/3, 2/3, and 3/3.

2.7 No Load By-FPass Operation

Electrophoretic applications which have an intemal resistance of greater than 6 million ohms, Le., high veltage focusing
of 1-2 tbe gels, will activate the Model 3000x Power Supply’s No Load safety feature. When activated, this safety fea-
ture immediately stops delivery of power during the run. With the No Load By-Pass feature, experiments with high resis-
tance can be run without intermption.

Wwarning: Use of the Model 3000xi's No Load By-Pass function will inactivate this power supply's No Load
safety feature. If the No Load feature is inactivated, the Mode! 3000xi Power Supply will not detect an interrup-
tion in the electrical circuit at the power supply or in the electrophoresis cell. If this cccurs the power supply
may continue to deliver power, potentially damaging the electrophoresis cell or creating a hazard.

MNote: The Model 3000xi Power Supply's No Load By-Pass feature should not be used in conjunction with any
electropharetic switching apparatus, such as the Model 760 Pulsewave switcher, as this may cause serious
damage to the power supply.

A.  Toactivate the No Load By-Pass feature, bold the Pause button down while switching on the power supply. The
LCD display asks you whether you want the No Load detection on or off.

B.  Pressthe CLR button to tum off the Mo Load detection. The red “MNo Load™ light will continue to flash on and
off throughout the mon. At the end of the mn, the power supply will antomatically revert to the No Load detec-
ton “on"” status.

C.  To start ancther electrophoresis run using the No Load By-Pass feature, tum off the power supply and repeat the
procedures given in steps A and B,



Saction 3
Troubleshooting

Condltion

1.

With the power supply
on, the ON/OFF lamp
fails to illuminate and
output is not displayed.

With the power supply on,
na output is displayed, and
Mo Load light illuminates.
Alarm sounds,

The No Load light continues
to flash on and off during the
run, howsaver the alarmm does
not sound and the power
supply continues to run.

With the power an, the
Owverload light illuminates.
Alarm sounds, unit shuts down.

With the power on, the
GND Leak light illuminates.
Alarm sounds, unit shuts down,

COutput values on LED
are unstabie.

Desired output is not
achieved on the LED.
Alarm sounds and output
LED flashes.

Circuit breaker trips
frequently.

Memary made
malfunctions; LCD
display shows
“Replace Battery".

1a.

1b.

2a.

3a.

4a,

Sa.

Ba.

7a.

Cause

Fower cord iIs not properly
connected.

The circuit breaker has
tripped.

The electrophorasis cell (load)
is not connected or the
resistance is too high

(= & million ohms).

The No Load detection
feature has been
deactivated.

Supply has detected a direct
short at the output.

Supply has detected a ground
leak of = 100 pA.

Interfarence with another
electrical apparatus plugged
into the same circuit.

. Supply was not allowed

to warm up.

The limit setting was set
too low.

. Abnormality inside unit.

. Life of intemal battery

excesded.

10

Remedy

1a. Check connections,

1b. Reset switch.

2a. Check the electrophoresis
cell for circuit interruption.

2b. Check electrophoresis
butfers for conductivity.

2c. If resistence is too high
use the No Load By-Pass
featursa.

Ja. Refer to Section 2.7 for
description of No Load
By-Pass feature.

4a. Turn power supply off.
Disconnect load and check
beth load and power sup-
ply circuits for continuity.

Sa. Turn power supply off,
Disconnect load and check
load for ground leakage.

6a. Connect supply to separate
outlet.

6b. Follow warm up procedure.

7a. Heset the limits on the LCD.

8a. Contact Bio-Rad or
technical representative.

9a. Gonlact Bio-Rad's
Instrumentation Service
Department to order a
new battery. The replace-
ment procedure will be
included with the battery.



10. Power supply
does not start.

10a.Circuit breaker tripped.

10b.Power supply was overoaded.

Electrophorasis buffer
incomectly prepared.

10c.Supply was set to run above
gt limits.

10d.Running conditions were
incomectly entered,

11

10a.Reset breaker. Test supply
with a different load.

10b.Check conductivity of
electrophoresis buffer.
Remake buffer,

10¢.Reset limits or change the
constant running condi-
fions.

10d.Press ENTER to program
running condition into the
supply. Unit will not operate
urtil this function is com-
pleted.

991 91-1108b



