ACCESORIES AVAILABLE FOR THE MODEL 2000 DMM KIT

Part No. Description

Price ea.

TL~36P Test Lead kit.. Includes high-quality red and
black probes ( 4" body length), red and black
banana plugs and 36" red and black rubber in-
sulated test lead wire (rated 10kV). Probes

and plugs are solderless types.

$3.50 set.

EP-12V External Power Adapter kit. Enables the Model
2000 to operate on an external 8.5 to 15 VDC
(unregulated) power source. Current required

is 150 to 200mA. Kit consists of a P.C. board,
input jack and components for voltage regulation
and battery charging (if rechargeable batteries .
are used).

$3.95 kit.

AC-115 AC Power Adapater/Charger. Preassembled wall
or plug mounting type power supply. Delivers 10 VDC
AC 230 at 150mA. Model AC-115 is for 110-120 VAC and
Model AC-230 is for 220-240 VAC. Both have 2-pin
U.S. type plugs. Output plug matches EP-12V jack.

$6.95 ea.

NB-1200 Ni-Cad Battery Pack. Consists of 4 "Sub-C" size
cells in a pack with red and black leads. Will
operate the meter for 10-12 hours. Recharging
takes about 16 hours. (EP-12V and AC-115 or AC-230

required to recharge battery pack).

$13.95 pak.

NB-500 Ni-Cad Battery Pack. Consists of 4 "AA" size cells
and a 4-cell battery holder. Will operate the
meter for 4-6 hours. (EP-12V and AC-115 or AC-230

required to recharge battery pack).

$6.95 set.

RMS-2000 True RMS Kit. Contains parts necessary to upgrade
all Ac functions from sine wave calibrated average
sensing to True RMS. Features a precalibrated,
laser-trimmed, high-accuracy IC. 0.5% error up to
20 KHz. 100 KHz bandwidth. Full specifications
will be published when kit becomes available. Price
not determined at this time, however we hope to sell
it for less, nuch less than the $100 asked for thic
feature in DMM's sold by other manufacturers.

ORDERING INFORMATION

incluée check or money order for total value of accesories

cdered. We regret we cannct make C.C.D. shipments. Please
add 102 (mirimum $0.50 - maximum $5.C0) of the total order
value for shipping and handling for delivery within the U.S.
Tevas residenls add 5% Sales Tax. Customers outside U.S.A.
please write for shipping and handling (varies by country}.

AC-115 & AC-230 EP-12V NB-1200
O RDER FORM
Mail to: Sabtronics International, Inc., Accesory Order Dept.,
P.0. Box 64683, Dallas, Texas 75206. (214)369=73T0.
- (283-099¢)
e 3 = S B - Wa
NAME: " sabtronics &)

STREET ADDRESS:
{For fast delivery - no P.O. Boxes)

CITY: J

STATE: 2IP:

TELEPHONE: ( )

DATE:

Please fill out both coupons above

INTERNATIONAL INC

P. 0. BOX 64683,
DALLAS, TX 75206, U.S.A.

m To:

1
'
|
| P Y

Please print or typewrite -
This is your shipping label

Qty. Part No. Description Unit Price Total
TL-36P Test Lead kit $3.50
EP-12V External Power Adapter kit $3.95
AC-115 AC Power Adapter ,Charger $6.95
AC-230 AC Power Adapter /Charger $6.95
NB-1200 Ni-Cad Battery Fack (Sub-C) $13.95
NB-500 Ni-Cad Battery Pack (AA-size) $§6.95
== IMPORTANT -- R TOTAL FOR GOODS

To avoid delays, please send this 5% SALES TAX

crder to cur Accesory Order Dert. (Texas Res. only)

Do rot include any technical inquiries 10% shipping/handling

or other information with this order (Minimum 50¢. Max.$5

as this will cause delays in shipping. TOTAL ENCLOSED
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77103

Change the last line at the bottom right of this page to
read: Maximum Voltage £ 1400 VDC or 1000 VRMS (sine), ex-
cept 100 mV and 1000 mV which is * 160 VDC or 120 VRMS (sine).

The last line in the boxed-in print at the bottom of this
page should be changed to read "1N4004 rectifier diode,
10uf/250V electrolytic capacitor, and two alligator clips."

The first sentence on this page should read, "Refer to
fig. 1 and fig. 4 (below) for the following steps".
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FIGURE 4

16 -~ NOTE: The illustration of the 1N4148 diode at the

bottom right corner of page 15 and the 9.1V’ zener diode
illustration in the first step on page 16 whows that the
banded end of the diode is the cathode and the other end
is the anode.
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PAGE 20 -

PAGE 31 -

PAGE 34 -

PAGE 36 -

SCHEMATIC

Add this note at the very top of the page. NOTE: = The
MC1403 or AD580J installed in the I.C. socket at location
Z4 must be the one packaged with the calibration numbers
and R35, R36, R37 and R38. There are two MC1403's or
AD580J's in each kit; however, only the one packaged with
the calibration numbers will properly calibrate the meter
with these numbers when installed at location %Z4. We
recommend that you mark the MC1403 or AD580J in the cali-
bration parts bag so it can always be identified from the
other one. .

Y
s

Add the following statement at the end of step #4.

NOTE: The minus (-) sign will always be displayed when
the ohm function switch is depressed; this indicates to
you that the RED (VaA) terminal of the meter is the neg-
ative (-) terminal for ohms measurements.

5% |
Add the following caution notes to step #28:

Caution #1: This peak detector operates with 117VAC power
and will stay charged after is is disconnected. So exer-
cise care as this circuit can produce a hazardous electri-
cal shock. DO NOT touch the circuit when operating or
after it is disconnected until the 10ufd 250V capacitor is
discharged by shorting its positive and negative leads
with a well-insulated screw driver.

Caution #2: DO NOT substitute a bench power supply for
the batteries whenever the meter is connected to a circuit
powered by the 117VAC line or when measuring 117VAC line
unless it is the AC-115 or AC-230 power adaptor supplied
by us. Serious damage to the Model 2000 Meter may result
that we will not warranty or repair.

Add this additional step between step #25 and #26.

Step #25A: Connect a precision 10.000 MA DC source to the
input jacks.

DIAGRAM - Make the. following corrections to the Schematic

Diagram:

1) Change the value of L1 from 2.2uh to 1.5uh
2) Change CR6, CR7, CR8 from 1N914 to 1N4148

3) Change Cl10 from 470pF to .00lufd

4) Change the number 18 at the X10 switch to 16
5) Change the number 16 at the X10 switch to 18
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ADDENDUM

-

Please make the following corrections in the assembley manual
before proceeding with the construction of this kit:

7&AGE 11 - The 1/4" wide tape (wrapped around the PCB) is not
black as described in the parts list but off-white
color.
“fPABE 21 - C10, 470pF Disc capacitor has been changed to a .00luF
! mylar. Do not use the 470pF if it is included in your
kit. Use the .00luF mylar which is attached to this
sheet. | :
PAGE 22 - €20, .082uF Mylar capacitor is now installed on the top

(components side) of the main P.C. board. The location
of C20 is printed on the actual board between zZz7 and VR1
and is not in Figs. 1 or 2.

MAIN PCB - The 220pF Disc capacitor C21 shown on the main P.C. board
has been deleted from the kit.

PAGE 23

First step should read "Tnstall 21, (20-25 or AD580J or
MC1403) in the same direction as Z4 previously installed".
NOTE: 21 may be soldered directly on the board while Z4
must be installed in the 8-pin socket provided. Do not
solder %4 or interchange it with Zl, as Z4 has been
measured with the four resistors (also measured) as a
calibration set. Soldering %4 may alter its electrical
value and render the calibration numbers supplied invalid.

PAGE 34, - The 1l0uF capacitor should be a 250-volt type instead of
a. 150-volt type as specified. ’

CASE - Included with this kit, but not listed in the manual is a
strip with two pieces of black tape. These tape pieces are
for the decorative trim on the side of the case and should
be attached after the meter is assembled, calibrated and
the top and bottom halves are assembled.

PAGE 11

The front panel. is now supplied with the display stand-
offs as built-in parts. Therefore no display standoffs
are included with the kit. Also disregard the reference
made to the standoffs on page 26.

FRONT PANEI - The front panel now has a window in which the red lens
should be installed. To mount the lens, apply epoxy around
the ridges on all four sides and attach it to the opening
in the front panel. .

’%AGE 7 - 26, The segment driver IC, may either be marked
numbexr MC14511B or 20-788



ACCESORIES AVAILABLE FOR THE MODEL 2000 DMM KIT

Part No.

TL-36P

EP-12V

AC-115
or
AC 230

NB-1200

NB-500

RMS-2000

Description

Test Lead kit. Includes high-quality red and
black probes ( 4" body length), red and black
banana plugs and 36" red and black rubber in-
sulated test lead wire (rated 10kV). Probes
and plugs are solderless types.

Price ea.

$3.50 set.

External Power Adapter kit. Enables the Model
2000 to operate on an external 8.5 to 15 VDC
(unregulated) power source. Current required

is 150 to 200mA. Kit consists of a P.C. board,
input jack and components for voltage regulation
and battery charging (if rechargeable batteries |
are used).

$3.95 kit.

AC Power Adapater/Charger. Preassembled wall
plug mounting type power supply. Delivers 10 VDC
at 150mA. Model AC-115 is for 110-120 VAC and
Model AC-230 is for 220-240 VAC. Both have 2-pin
U.S. type plugs. Output plug matches EP-12V jack.

$6.95 ea.

Ni-Cad Battery Pack. Consists of 4 "Sub-C" size
cells in a pack with red and black leads. Will
operate the meter for 10-12 hours. Recharging
takes about 16 hours. (EP-12V and AC-115 or AC-230
required to recharge battery pack).

$13.95 pak.

Ni-Cad Battery Pack. Consists of 4 "AA" size cells
and a 4-cell battery holder. Will operate the
meter for 4-6 hours. (EP-12V and AC-115 or AC-230

$6.95 set.
required to recharge battery pack).

True RMS Kit. Contains parts necessary to upgrade
all AC functions from sine wave calibrated average
sensing to True RMS. Features a precalibrated,
laser-trimmed, high-accuracy IC. 0.5% error up to
20 KHz. 100 KHz bandwidth. Full specifications
will be published when kit becomes available, Price
not determined at this time, howvever we hope to sell
it for less, nuch less than the $100 asked for thic
feature in DMM's sold by other manufacturers.

ORDERING INFORMATION

1nclude check or money order for total value of accesories

trdered. We regret we cannct make C.C.D. shipments. Please
add 10% (mirimum $0.50 - maximum £5.C0) of the total order
value for shipping and handlinc for delivery within the U.S.
Teras recsidents add 5% Sales Tax. Customers outside U.S.A.
please write for shipping and handling (varies by country).

AC-115 & AC-230

Mail to:

NAME:

Sabtronics International, Inc.,
P.0. Box 64683,

O RDER FORM

Accesory Order Dept.,
Dallas, Texas 75206. (214)3865=73T0.

~ (283-0925¢)

o o

.ww. — - u MWmme

STREET ADDRESS:

INTERNATIONAL INC

P. 0. BOX 64683,

(For fast delivery - no P.0O. Boxes)

CITY:

DALLAS, TX 75206, U.S.A.

STATE:

To:

ZIP:

TELEPHONE: ( )

DATE:

Please fill out both coupons above

R e T ety

Please print or typewrite -
This is your shipping label

Qty. Part No. Description Unit Price Total
TL-36P Test Lead kit $3.50
EP-12V External Power Adapter kit $3.95
AC-115 AC Fower Adapter ,Charger $6.95
AC-230 AC Power Adapter /Charger $6.95
NB-1200 Ni-Cac Battery Fack (Sub-C) $13.95
NB-500 Ni-Cad Battery Pack (AA-size) $6.95
-~ IMPORTANT -- . TOTAL FOR GOODS

To avoid delays, please send this 5% SALES TAX

crder to our Accesory Order Dert. (Texas Res. only)

Do rot include any technical inquiries 10% shipping/handling

or cther information with this order (Minimum 50¢. Max.$5

as this will cause delays in shipping. TOTAL ENCLOSED
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The multiplexed outputs of the A/D IC are fed to the digit driver 25 and
segment driver Z7 to drive the LED display. R50 through R56 control the
display current.

Decimal Point Selector. Current limited by R49 is directed by switch
contact and light the appropriate decimal point.

Over Volitage and Over Current Protection. TRC1 and zener diodes VR1
and VR2 form a crowbar circuit which short out damaging current and
voltages during the time it takes for the fuse to blow. TRC1 protects

the Range 3 ohms section which daes not have high enough circuit resis-
tance to limit current to a safe value. TRC2 and zener diodes VR3 and
VR4 operate in a similar manner to TRC1 but protect the meter Range 1
and Range 2 current shunts. R15, R21, CR1, CR2, R42 and C12 also
provide overload protection to their associated circuits by limiting overload
current to a safe value.
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Power, Ohm, 100 and X10 switches.

i .01% or
ision resistance measurements require a
isi :
e including lead resistance.

12. Depress

13. Al the following prec
better resistance sOUTC

N M — .

. . . . .

itches.
16. Depress Power, Ohm, 10K and X 10 switc

. . U _ S.

= —

itches.
19. Depress Power, Volt, 10V and X10 swi

v e
M . Ho

itches.
22. Depress Power, Amp, 10uA and X10 swi

the input jacks.
Connect a precision 100.00¢A DC source to
23. Co

i 100.0.
24. Adjust trimmer R11 for a display of

itches.
25. Depress Power, Amp, 1TmA and X10 switc

i 10.00.
26. Adjust trimmer R13 for a display of

’

i @ —U _ CKS.

—

0. Depress Power, AC, Volt and 10V switches.
30. De ,

. . .

o C1 until the Model 2000 displays a reading

i t linearity
32. Adjust trimmer omnmn;oﬂmc_m. Mhis gives the meter the bes

as close to 10.05 as poss
over this range.

i te.
Calibration is now cornple

36

CIRCUIT DESCRIPTION

_uoim_,m=vu_<.wmmmo power required for the meter circuit is +4.5 to 6.5
VDC at 120 Ma. It is supplied by batteries or the optional external power
circuit. -14.5 VDC and -7.5 VDC are produced by a blocking oscillator
Q1, Q2 and associated components; frequency of oscillation is approxi-
mately 25KC. Q3 and Q4 base emitter juncitons are reversed and act as
low leakage zener diodes which regul

ate the output voltage of the power
supply by starving base current from Q1.
Input Range Switching. R1 through R6 form a voltage divider network

used for input scaling. Range switches 1, 2, and 3 select divi i
1, 100 or _ooo respectively. 'C1

Ohm Converter. 21 and Zz2 form a precision current source. The input
scaling voltage divider is used in ohm mode to program the current. This
constant current is applied to the unknown resistance at input terminals;
the voltage dropped by the resistance is displayed by the A/D converter as
ohms. '

Current Shunts and Switching. R10 through R13 form three current
shunt resistances. In the a

mp mode current through the input terminals
produces a voltage drop across

the selected shunt; this voltage is displayed
by the A/D converter as oc_._‘m:ﬁ

AC Converter. Z3 and associated components form a precision rectifier cir-
cuit which prod

uces a DC output scale factored to the AC input. Calibra-
tion adjustment R25 sets the scale factor for sine wave inputs.

Reference Supply and Calibration. 24 is a precision integrated circuit volt-
age regulator. The 2.5V output of

Z4 is applied to voltage divider R26
through R31 to develop the 2V and .2V reference needed by the A/D con-
verter. R35 through R38 and 74 provide a self-calibration method
Although the resistors are 5%, they have been measured to .1% of their
exact value and voltage divider output with Z4. R35 through R38 and Z4
are supplied as a set with accompanying calibration numbers, These parts
are installed in sockets to prevent soldering heat from changing their value.
A/D and Display Drive. Z6 is an integrated dual slo
cuit. Input voltages to be displayed feed into pin
C12 and R42. X1-X10 swi
and slope time constant R46 or R47 and C17
quency to approximately 80 KHz.

pe A/D converter cir-
. R43 sets the clock fre-

37



/. Reinstall the wire jumpers from Test Points T5 and T6 and Test
Points T7 to T8.

The AC volts will now

be om:mqmﬁma. This is accomplished by peak detect-

ing 117 VAC 60 Hz and measuring this peak with the already calibrated

DC sca

calculated and will be use

Once this DC peak is measured, the RMS equivalent may be

le.
d as the AC calibration number for the line volt-

age applied to the Model 2000 meter.

28. It

shown in the figure below. It will be u

will be required that an AC peak detector circuit be built as
sed to obtain the peak DC

voltage of the 117 VAC line.

29
30.

31.

32.

33.
34.
35.

The

above calibraiton procedure be followe

ﬁs

AC IN40O4 +
10 uf. 22160VDC

SIGNAL
SOARCE -150V

117VAC 60Hz
= —o0

- —

Depress switches: Power, Volt, 10V, and X10.

Install test leads into the Model 2000 input jacks and measure the
DC voltage across the 10uf capacitor in the peak detector circuit
shown above. Record this voltage. This voltage is ACpeax. | ) e ©

Convert the measured DC voltage 1o the equivalent AC voltage using
the following equation: AC,ms= (ACpeax +.7) / 1.414. |69 [2

Depress switches: Power, AC, Volt, 10V .and X10.

With test leads, apply AC line voltage to the input terminals of the
Model 2000.

Find and adjust R25 while observing the display. R25 should be
adjusted until the display reads the value calculated in Step 31.

Find and adjust trimmer capacitor C1 to mid-range. This is a cali-
bration of the high frequency AC response.

calibration procedure is now complete. It is very important that the
d in order specified. If the procedure

is performed out of sequence, errors will result.

34

10.

CALIBRATION vaOm_.uCIm #2

This Calibration Proced i
. ure Is used to calibrat i
equipment normally found in an average om:_wq“mw:_,\__wmﬂ 2000AIHaTe

Calibration Procedure

1. Install the batteries into the batter

and 100mV switches. v holder and depress Power, Volt

N

OOJ:moﬂﬁ:mw:S*
5o put of the Model 2000 to a precision 100.00mV DC

3. Adjust trimmer R31 to ebtain a display of 100.0
4. Depress Power, Volt, 100mV and X10 mémwm.:mm

Oo::moﬁﬂrmmsﬁ
oy sy put of the Model 2000 to a precision 1000.0mV DC

6. Adjust trimmer R28 to obtain a display of 1000
7. Depress Power, Ohm, 10K and X10 switches.

8. Short the i i
: Input jacks with a jum
. per as sh
assemble an alligator clip lead as shown own below. If necessary,
10
CIRCULTY
INSULATED u !
WIRE %22
11/2" LONG memu

TO
CIRCUIT

9. Remove white wire from Test Point T9

jumper wire between Test Point T9 and osDeinput] and instal

. Test Point T3
> - - l
djust trimmer R16 until display of 1000 is obtained

11. Remove clip leads from in

and T3, Install the white wire 1rs- o remove jumper wi .
wh . per wire f
TBstsPoint 35! Ite wire from the switch assembly Umnxaw_ﬂo._.m

35



: djust
k ; to Test Point T2. Then a
6. Move test wire from Test Point T/ g to calibration number B. } 4

isplay reading correspondin :
.ﬂw:mm Mwmcmﬁw_.._wﬂﬁ Mm:gm:mm the internal 2 Volt reference voltag

f the two reference voltages used by the

X . M o . 1 -
This completes the SR e teps are used 1o calibrate the ohms cir

A/D converter. The following s

il in Test Point
i int T2 and install in Tes

X mm30<m§m$mﬁ<<:m from Test _uo%_mcm_ma o L 40

the two input jack . . o)
._.%. ﬁ._,m._mm:ﬁw_,,\,anwmoxm together, assemble an alligator clip lead and
shor

nect as shown in the figure below. )

n_h.%c_a Ju
INSULATED JMMMM
H_
CIRCUIT ﬁ
B 0052, and
/& The following switches should be depressed: Power, Ohm, 1
" X10.
- d(-)
/@ Adjust R16 until the display jumps equally between {-) 999 an
1000.

and disconnect the clip lead

. eter ;
/5. Remove the test wire from the m h the clip lead to the test wire

jumper shorting the input jacks. Attac
as shown in the figure below.

ufe»
WPUT
JACKS
TEST WIRE
unoz
32

Install the jumper wire coming from the switch assembly to Test
Point T9. This connects the A/D converter input to the switch
assembly which is necessary for normal operation.

Depress the following switches: Power, Ohm, 10092, and X10.

Locate and remove R35 (7.5K) from the socket that it is installed
in.
Install the test wire in Test Point T1 and adjust trimpot R9 for a

display reading corresponding to the calibration number C. 1781

Depress the following buttons: Power, Ohms, and 10K.

Remove the test wire Trom Test Point T1 and insert in Test Point T2.
Monitor the display :while adjusting R5 ‘to correspond to calibration
number D (™ G2 E =
EEE—

v

Depress the following buttons: Power, Ohm, and 1 meg ohm.

Remove the test wire from Test Point T2 and install in Test Point
T4. While monitoring the display, adjust_ R3 to obtain the calibration
number E. After adjusting R3, wait a few seconds for the display to
stabilize. Now that the DC Volts and Ohms circuitry is calibrated,

the current shunt resistors will be calibrated. 7 $6=E
e

Reinstall R35 (7.5KQ) in its socket and remove the jumper con-
necting Test Point T5 to Test Point T6 and the jumper connecting
Test Point T7 to Test Point T8.

Remove the test wire from Test Point T4 and ‘install in Test Point
T5.

Depress the following switches: Power, Ohm, and 10K.
Locate and adjust trimpot R11 for a display reading of (-) 10.00.

Remove the test wire from the Test Point T5 and install in Test Point
T8.

Depress the following switches: Power, Ohm, 100%.

Find and adjust trimpot R13 until the Qmmu_mv reads (-) 100.2.

/
Remove the test wire and the clip leads from the input jacks. They

will not be required for the rest of the calibration procedure,

33



[ Slip the front panel, with the jack and display board installed,
over the switch assembly:

{ \_\mo_am« the three black common .E:mm .203 the main P.C. board
assembly to the black common input jack.

[ JJ-Solder the EEUS wire from the main P.C. board assembly
to the red input jack.

T.\a\_socq: the display board onto the two plastic stand-offs on the
rear of the front panel as previously shown. .

T\R:a the plastic battery holder with blue or black and red wires.

[ Install the red wire in the hole labeled + and 9.m blue or black
wire in the hole labeled - at the rear of the main P.C board.

TL\_:%S__ the main P.C. board assembly, that has the front panel

sembly attached, to the bottom case half as shown in Figure 3.

[ Mount the P.C. board to the bottom case half with the four
short screws provided. _

[ 1 Install battery holder with batteries into battery compartment of
the case.

[ 1 Perform Calibration Procedure, #1 or =2. .

[ ] The top cover is attached to the bottom cover with the four
lona screws provided.

30

CALIBRATION PROCEDURE #1

This Calibration Procedure has been prepared for the Kit Builder that has
no other test equipment other than the Model 2000 digital multimeter just
assembled. To get the best calibration accuracy, it is recommended that the
Model 2000 be calibrated using Calibration Procedure #2. Calibration Pro-

cedure =2 will allow the calibration of the Model 2000 to within published
specifications.

Calibration Procedure #1 uses data supplied by Sabtronics on four resistors
and a voltage reference. Accompaning these five components will be five
calibration numbers: A throuah E. These numbers, when used with the

following calibration procedure, will allow reasonably accurate calibration of
the Model 2000. -

Z4 which is a voltage reference and the four resistors: R35, R36, R37,
and R38 are used to provide both premeasured calibration voltages and
premeasured resistance values. The premeasured voltages allow calibration
of the voltage scales. The premeasured resistances allow calibration of the
ohm scales and the current shunts for the amp scales.

Calibration Procedure

1. Cut a 3" (75mm) length of white or black insulated wire and strip off
insulation about %'’ (6mm} from each end. This will be referred to as
the Test Wire in the following steps.

2. Remove the jumper wire (J5) running from the. switch assembly to
Test Point T9. Install one end of the Test Wire described above into
Test Point T9 and install the other end into Test Point T1.

‘3. Install the batteries into the battery holder and depress POWER, VOLT

 and 100mV switches.

4. Adjust R31 for a display reading that matches calibration number A.

This adjustment is used to calibrate the 200 millivolt reference voltage

at Test Point T1. Do not pay attention to the decimal point place-
ment at this time.

‘6. Depress Power, Volt, 100mV, and X10.
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MAX INPUT
2A-I RV

COMMOR

&

110

RANGE

:

10pA

s

10omv 10V

POWER AC

MODEL 2000

Lisby

FUNCTION —
VOLT AMP OHM

yii

ITEM
NUMBER

NAME

DESCRIPTION

10

1

12

Display

vV aA

Power Switch

AC

Volt

Amp

Ohm

Range 1

Range 2

Range 3

X10

Common

A 3% digit display (1999 maximum) of the
measured input, including decimal point and
polarity sign when appropriate.

Jack for high (red) lead connection to Model
2000 for voltage, current, (AC or DC) and
resistance measurements.

Turns meter ON and OFF. AC adapter still
charges batteries while Power Switch is off.

This switch, when depressed in conjunction
with item 5 or 6, selects AC voltage or alter-
mating current measurement capability.

Works in conjunction with the AC and range
switches to select voltage function (AC or
DC).

Works in conjunction with the AC and range
switches to select current function (AC or
DC). - :

Selects resistance measurement mode of opera-
tion. Common lead is positive.

Selects 100mv, 10ua, or 1MQ full scale ranges,
May be used in conjunction with item 11
(X10) to select 1V, 100ua, or 1OMQ full

scale ranges.

Selects 10V, 1ma, or 10K§2 full scale ranges.
May be used in conjunction with item 11
(X10) to select 100V, 10ma, or 100KQ full
scale ranges.

Selects 1KV, 100ma, or 100Q full scale
ranges. May be used in conjunction with item
11 (X10) to select 1A and 1KQ full scale
ranges.

Used in conjunction with items 8, 9, and 10

to raise the full scale capability by a factor
of 10.

Jack for low (black) lead connection to
_,.\_oam_ 2000 for all functions.



DC CURRENT
Range Overrange Resolution Accuracy
10uA 19.990A 10nA A% + 2 Digits
100uA 199.9uA 100nA A% + 2 D_EG
1mA 1.999mA TuA A% = 2 O@.m
10mA 19.99mA 10uA A% £ 1 O_m_ﬁ
100mA 199.9mA 100uA 1% = 1 D_m_n
1000mA (1A) 1999mA 1mA 1% + 1 Digit

Input Impedance: 100mA, 1000mA Ranges - 1 ohm Temperature Coefficient: +{0.03% of Reading + .005% F.S y°c

1mA, 10mA Ranges - 100 ohm Response Time: 5 Sec. Typical
10uA, 100uA Ranges - 10K ohm Maximum Input Current: All Ranges 2 AMP (Fuse Protected)

AC CURRENT SINE WAVE

Range Frequency Range Accuracy at 60 Hz
10uA 40 Hz to 500 Hz 1% * 5 _umm._.a
100uA 40 Hz to 500 Hz A% ¢ 2 _u._a_z
TmA 40 Hz to 20 KHz A% + 2 _u_m_ﬁ
10mA 40 Hz to 20 KHz A% £ 1 UE?
100mA 40 Hz to 20 KHz 8% + 2 OG_Q
1000mA 40 Hz to 20 KHz .8% * 2 Digits

+4%
+2%
Deviation o
From 60Hz
Accuracy -2
&* L L I ] ¥
- |

Input Impedance: Same as DC Current
Overrange: Same as DC Current
Resolution. Same as DC Curremt

| ¥ L L '
40Hz 60Hz 400Hz SKHz IOKHz 20KHz
Typical AC Current Frequency Response

:
Temperature Coethcient  *1003" of Reahing + 0.005: FS1°C
Response Tume 5 Sec Max 10 5 Diguts of Reading

Maximum Input Current.  All Ranges 2 AMPS (Fuse Protectedt

OHMS
Measuring
Range Overrange Resolution Current Accuracy
100 ohm 199.9 ohm 1 ohm 1mA 1% ¢+ 1 Digit
1000 ohm 1999 ohm 1 ohm 1mA 1% H ﬁ W.a:
10K ohm 19.99K ohm 10 ohm 10uA ._Ww : igit
100K ohm 199.9K ohm 100 ohm 10uA ._% ' 1 Digit
1M ohm 1.999M ohm 1K ohm 100nA 2% + 2 O_m_ﬁ
10M ohm 19.99M ohm 10K ohm 100nA .5% * 5 Digits

Response Time.

e
Temperature Coethicient 210 02 ot Rexling » 0005 . fS) S
Voltage across unknown “R™ at 1000 display wndication

100 ohm 10K 1M 1X1) Ranges  100mV

1K 100K 10M i1X10) Ranges 1 Vol

100 ohm, 1k ohm - 5 Sec. Typical

10K. 100K ohm - 2 Sec. Typical

1M ohm, 10M ohm - 5 Sec Max to
5 Diupts of Reading

Maximum Input Voitage: 250 VDC or RMS All Ranges {2 AMP Fuse Protectedd

GENERAL

Operating Ranges: -0°C to +55°C

Storage Temperature Range: -40°C to +75°C
Humidity Range: 0 to 80% RH

Display: 7-Segment LED

Size: 762 CM x 2032 CM x 16.38 CM
Sample Rate: 4 per second :
Power: 4 VDC to 6.5 VDC, 120mA Nominal
Typical Operating Time on Batteries:

Battery Size Type Hours
"C" 4 Cells Alkaline (heavy duty) 25
“C" 4 Cells - Carbon Zinc {standard) 8
“C" 4 Cells Nicad (rechargable) 15
“Sub C"* 4 Celis Nicad :mn:mqmmc_&‘ 10
“AA’ 4 Cells Nicad (rechargable) 4

Input Power

Operating power for the standard Model 2000 comes from four non-
rechargeable, alkaline (heavy duty) “C” size batteries. This power source
typically provides 25 hours of instrument operation. Optionally available
power sources include rechargeable Ni Cad batteries and an AC Power
Adapter. To use these power sources, the meter must be fitted with an
external power kit. The instrument equipped with rechargeable batteries
(4 “C" cells) will typically operate for 15 hours; recharging, using the AC
Power Adapter, takes approximately 16 hours. If the batteries measure
below 4.4V under load, they need to be replaced or recharged. Don't
leave low voltage batteries in the meter; acid corrosion may result. The
first indication of low batteries will be a dim display. '

Fuse Replacement

The Model 2000 is equipped with a current overload fuse to protect
the instrument circuitry from inadvertent applications of current in excess
of 2 amps. This fuse is located in fuse clips on the main P.C. board.
Replace with a 2 amp AGC or AGX fuse by removing the four screws
holding the case halves together and lifting off the top case half.

Overrange Indication

When the full scale capability of the selected range for any function
is exceeded, the display will be blank. The overrange indication does not
necessarily mean that the instrument is being exposed to a damaging input

condition. The exact overload conditions for each range is contained in
the specifications.

—
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SPECIFICATIONS

The Model 2000 is a portable, battery-operated 3%-digit, five function digital multimeter featuring
capabilities of more sophisticated bench instruments but at the economy required for the kit builder/
hobbiest. A total of 28 ranges is provided: five each for AC and DC volts, six each for AC and DC
current, and six for resistance measurements. Input over-load protection, auto polarity and auto zero
are provided on all ranges.

Both the AC and DC voltage functions include ranges from 100mV to 1000V. Resolution on the
100mV range is 100uV per digit. Input protection up to 1000V is provided on all voltage ranges.

The AC and DC current functions measure ranges from 10nA on the 10uA range scale to 2A full
scale on the 1A range. Protection against input current exceeding 2A is provided by an easily
replaceable fuse.

The resistance function measures ranges from .1 ohm on the 100 ohm range to 20 Megohms full scale
on the 10 Megohm range. In-circuit resistance measurements can be made using the normal resistance
ranges. Errors due to effects of parallel semiconductor junctions are avoided by impressing less than
200mV across the unknown resistance onsall Ix ohm ranges.

DC VOLTS
Range Overrange Resolution Accuracy
+100mV +199.9mV +100uV +.1% * 1 Digit
+100mV (1V) +1999mV +1mV +.1% * 1 Digit
10V +19.99v +10mV +.1% * 2 Digits
+100V +199.9v +100mV +.2% * 2 Digits
+1000V +1000V +1V +5% * 2 Digits
Input Impedance: 10M - All Ranges Maximum Voltage (All Ranges): +1400VDC or 1000 VRMS
Response Time: 0.5 Sec. Typical Temperature Coefficrent: +(0.02% of Reading + 0.01% F.5.)/°C
AC VOLTS SINE WAVE
Range Frequency Range Accuracy at 60 Hz
100mVv 40 Hz to 50 KHz 3% * 2 Digits
1000mVv 40 Hz to 50 KHz .3% * 1 Digit
10v 40 Hz to 20 KHz 3% * 2 Digits
toov 40 Hz 10 2 KHz 1% * 1 Digit
1000V 40 Hz to 500 Hz 1% * 2 Digits
+4% cal. freq.
Deviation a% «
From 60Hz (o)
Accuracy - 2%
-a%| : " " | | -
40Hz 60Hz 400H: SKHz IOKHz 20KHz 200KHz
Typical AC Volts Frequency Response
Input Impedance. 10M and 25 pf - All Ranges Temperature Coefficient: *(0.02% of Reading + .01% FS.}/°C
Overrange: Same as DC Volts Response Time: 5 Sec. Max. to 5 Digits of Reading
Resolution: Same as DC Volts Maximum Input: *1400 VDC or 1000 VRMS (Sine) -
2L
1 & ol of



