Specifications

The complete Agilent Technologies 4284A specifi-
cations are listed in this data sheet. These specifi-
cations are the performance standards or limits
against which the instrument is tested. When
shipped from the factory, the Agilent 4284A meets
the specifications listed here.

Measurement Functions
Measurement Parameters

|Z| = Absolute value of impedance
|Y| = Absolute value of admittance
= Inductance

= Capacitance

= Resistance

= Conductance

= Dissipation factor

Quality factor

= Equivalent series resistance
= Parallel resistance

= Reactance

= Suceptance

= Phase angle
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Combinations of Measurement Parameters
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Agilent 4284A

Precision LCR Meter
Data Sheet

Mathematical Functions

The deviation and the percent of deviation of
measurement values from a programmable refer-
ence value.

Equivalent Measurement Circuit
Parallel and Series

Ranging
Auto and Manual (Hold/Up/Down)

Trigger
Internal, External, BUS (GPIB), and Manual.

Delay Time

Programmable delay from the trigger command to
the start of the measurement, 0 to 60.000 s in 1 ms
steps.

Measurement Terminals
Four-terminal pair

Test Cable Length
Standard O m and 1 m selectable
With Option 006 O m, 1 m, 2 m, and 4 m selectable

Integration Time

Short, Medium, and Long (See Supplemental Per-
Jormance Characteristics for the measurement
time.)

Averaging
1 to 256, programmable
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Test Signal
Frequency
20 Hz to 1 MHz, 8610 selectable frequencies

Accuracy
+0.01%

Signal Modes

Normal—Program selected voltage or current at the
measurement terminals when they are opened or
shorted, respectively.

Constant—Maintains selected voltage or current at
the device under test (DUT) independent of
changes in the device’s impedance.

Signal Level

Mode Range Setting Accuracy

Voltage Non-constant 5 mMVims 10 2 Vs £(10% + 1 mV,ps)

Constant' 10 mVyps to 1 Vi (6% + 1 mV,ys)

Current Non-constant 50 pAms to 20 mA s +(10% + 10 pAims)

Constant' 100 pAms to 10 MA s £(6 % + 10 pAips)

1. Automatic Level Control Function is set to ON.

QOutput Impedance
100 Q, +3%

Test Signal Level Monitor

Mode Range Accuracy

Voltage' 5 mMVis 10 2 Vs 1(3% of reading + 0.5 mV,;s)

0.01 Vs to 5 mV, s +(11% of reading + 0.1 mV;s)

Current? 50 pAins to 20 mA s +(3% of reading + 0.5 pAs)

0.001 pA s to 50 pA s +(11% of reading) + 1 pA.s)

1. Add the impedance measurement accuracy [%] to the voltage level monitor
accuracy when the DUT's impedance is <100 Q.

2. Add the impedance measurement accuracy [%] to the current level monitor
accuracy when the DUT's impedance is =100 Q.

Accuracies apply when test cable length is O m or
1 m. The additional error when test cable length is
2 m or 4 m is given as

fmxé[%]

where:

fn = Test frequency [MHz]
Test cable length [m]

For example,

DUT’s impedance: 50 Q
Test signal level: 0.1 Vs
Measurement accuracy: 0.1%

Then, Voltage level monitor accuracy is

1(3.1% of reading + 0.5 mV ;)

Display Range

Parameter Range

1Z]. R, X 0.01 Q to 99.9999 MQ
[Y].G.B 0.01 nS t0 99.9999 S

C 0.01 fF to 9.99999 F
0.01 nH to 99.9999 kH
0.000001 to 9.99999
0.01 to 99999.9
—180.000° to 180.000°
—999.999% to 999.999%
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Absolute Measurement Accuracy © Accuracy

Absolute measurement accuracy is given as the B accuracy is given as
sum of the relative measurement accuracy plus the
calibration accuracy. B¢ + Bcay [deg]
[Z], [YI].L C, R, X G, and B Accuracy where:

|Z], |Y], L, C, R, X, G, and B Accuracy is given as
0, = relative 0 accuracy [deg]

A, + Aga [%] 0., = calibration accuracy [deg]

G Accuracy
When D, (measured D value) <0.1

where:

A, = relative accuracy

A, = calibration accuracy G accuracy is given as

L, C, X, and B accuracies apply when D, (measured By x D, [S]

D value) <0.1. R and G accuracies apply when @, 1

(measured Q value) <0.1. G accuracy described in By=2TCx = 2 1L,

this paragraph applies to the G-B combination only.

D accuracy where:

D accuracy is given as
B, = Measured B value [S]

D, +6,, C, = Measured C value [F]
L, = Measured L value [H]

where: D, = Absolute D accuracy
f = Test frequency [Hz]

D, is the relative D accuracy

6., is the calibration accuracy [radian] G accuracy described in this pararaph applies to

the C,-G and L,-G combinations only.
Accuracy applies when D, (measured D value) <0.1.

R, Accuracy
Q Accuracy When D, (measured D value) <0.1

Q accuracy @, is given as
R, accuracy is given as

0. =+ Q:x D,
" T1%0,%XD, Rp:iHEX_XDa Q]
x + Ua
where:
where:
0, = Measured Q value
D, = Daccuracy R, = Measured R, value [Q]
D, = Measured D value
Q accuracy applies when 0, X D, <1. D, = Absolute D accuracy



Rs Accuracy
When D, ( measured D value) <0.1

R accuracy is given as

Xy X Dy [Q]
Xy=2T10L, = 1

X X 2TC,
where:
X, = Measured X value [Q]
Cy = Measured C value [F]
L, = Measured L value [H]
D, = Absolute D accuracy
f = Test frequency [Hz]

Relative Measurement Accuracy

Relative measurement accuracy includes stability,
temperature coefficient, linearity, repeatability,
and calibration interpolation error. Relative meas-
urement accuracy is specified when all of the
following conditions are satisfied:

1. Warm-up time: 230 minutes

2. Test cable length: 0 m, 1 m, 2 m, or 4 m
(Agilent 16048 A/B/D/E)

For 2 m or 4 m cable length operation, test signal
voltage and test frequency are set according to
Figure 1-1. (2 m and 4 m cable can only be used
when Option 006 is installed.)

T T T

Test Signal Voltage [ Vims |

100k I

Fraquensy [ Hz |

20 108 1k 10k

Figure 1-1. Test Signal Voltage and Test Frequency Upper
Limits to Apply Measurement Accuracy to 2 m and 4 m
Cable Length Operation

3. OPEN and SHORT corrections have been
performed.

4. Bias current isolation: OFF

(For accuracy with bias current isolation, refer to
supplemental performance characteristics.)

5. Test signal voltage and DC bias voltage are set
according to Figure 1-2.

6. The optimum measurement range is selected
by matching the DUT’s impedance to the effective
measuring range. (For example, if the DUT’s
impedance is 50 kQ, the optimum range is the

30 kQ range.)

Range 1: Measurement accuracy can apply.

Range 2: The limits applied for measurement accu-
racy differ according to the DUT’s DC resistance.
Three dotted lines show the upper limits when the
DC resistance is 10 Q, 100 Q and 1 kQ.
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Figure 1-2. Test Signal Voltage and DC Bias Voltage Upper
Limits Apply for Measurement Accuracy



|Z]. |Y].L C, R, X G, and B Accuracy
|Z|, |Y]|, L, C, R, X, G, and B Accuracy A, is given as

Ae=£[A+ (Ks+ Kaa + Ky X Ky + Kc) X 100 + Kg] X K¢ [%]

A = Basic Accuracy (Refer to Figure C and D.)

K, = Impedance Proportional Factor (Refer to
Table A.)

K, = Cable Length Factor (Refer to Table B.)

K, = Impedance Proportional Factor (Refer to
Table A.)

Ky, = Cable Length Factor (Refer to Table C.

K. = Calibration Interpolation Factor (Refer to
Table D.)

K; = Cable Length Factor (Refer to Table E.)
K, = Temperature Factor (Refer to Table F.)

L, C, X, and B accuracies apply when D, (measured
D value) <0.1.

R and G accuracies apply when @, (measured
Q value) <0.1.

When D, =0.1, multiply A, by V1 + D} for L, C,
X, and B accuracies

When @, =0.1, multiply A, by /1 + @2 for R and
G accuracies.

G accuracy described in this pararaph applies to
the G-B combination only.

D accuracy
D accuracy D, is given as

Ae
0

D=+

—_
o

Accuracy applies when D, (measured D value) <0.1.

When D, >0.1, multiply D, by (1 + D,.).

Q Accuracy
Q accuracy is given as

. _&xD,
150, %D,

where:

0, = Measured Q value
D, relative D accuracy

Accuracy applies when 0, X D, <1.

0 Accuracy
0 accuracy is given as

180 X A,
= 100 L069]

G Accuracy
When D, (measured D value) <0.1.

G accuracy is given as

By X De [S]

_ _ 1
By= 200, = g
where:
B, = Measured B value [S]
C, = Measured C value [F]
L, = Measured L value [H]
D, = Relative D accuracy
f = Test frequency [Hz]

G accuracy described in this pararaph applies to
the C,-G and L,-G combinations only.



R, Accuracy
When D, (measured D value) <0.1

R, accuracy is given as

2 BuX Do o

- D,*D,
where:
Rox Measured R, value [Q]

D, Measured D value
D, Relative D accuracy

Rs Accuracy
When D, (measured D value) <0.1

R, accuracy is given as

Xx X De Q]
Xy = 2Ty = =

X X 2T,
where
X, = measured X value [Q]
Cy = measured C value [F]
L, = measured L value [H]
D, = relative D accuracy
f = test frequency [Hz]

Example of C-D Accuracy Calculation
Measurement Conditions

Frequency: 1 kHz

C measured: 100 nF

Test Signal Voltage: 1 V.,

Integration Time: MEDIUM

Cable Length: 0Om
Then:
A =0.05
[Zn| = 1
M 2 x 1 X 108 X 100 X 1079
=1590[Q]
1x 103 200
K, = 1+
4 1590 ( 1000
=75 x 107
70
K, =1590 X 1 X 109 1+ ———
b ( 1000
=1.70 X 10
K.=0
Therefore,
Cacouracy = £[0.05 + (7.5 X 107+ 1.70 X 10%) X 100]
= +0.05 [%]
Daccuracy =4 w
10
=+0.0005



Specification Charts and Tables
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Figure 1-3. Basic Accuracy A (1 of 2)

On boundary line apply the better value.
Example of how to find the A value:

0.05 = A value when 0.3 Vs £V <1 V,,xc and inte-
gration time is MEDIUM and LONG.
A value when 0.3 Vs £V <1 Vs and inte-
gration time is SHORT.
A; = Avalue when V, <0.3 V,,s or Vg >1 V.
To find the value of A, Ay, As, and A4 refer
to the following table.

0.1)

Vs = Test Signal Voltage



The following table lists the value of A;, Ay, A3, and
A4. When Atl is indicated find the Atl value using
Figure 1-4.

est Signal Voltage

5 13m 5 0.3 1 2 5 a0 [vrms)
. ' — L I
A=A Li=4t Aa=At Ar=A1 | A=At %
MEDIM/ | A=At A=Al A:=001 fa=Atl | A=Al
L Ay=At Aa=01 A= 0 Aa=025 Ay=005
Aa=Atl Fa La=1 Aa=ATl | Aa= At
Aqa=A1 fy= At A=At | Ai=A1
. a1 [ . . **
o Aa=A1] fia=01 A=At |As=A1
SHCRT . ) . P
Aa=Adl By=0173 Aa=0 3 [A.=013
Ba=Atl Ha=At] Ba=0 A A0 Aa=Atl Aa=Ad
o= I 1 (_‘ .
L1002004 ,,_ o - e J}P .Iu - ? -
am T 3m o5 (.73 1 2 5 20 [rms)

* Multiply the A values as follows, when the test
frequency is less than 300 Hz.

100 Hz < f,, <300 Hz: Multiply the A values by 2.
fm <100 Hz: Multiply the A values by 2.5.

** Add 0.15 to the A values when all of the follow-
ing measurement conditions are satisfied.

Test Frequency: 300 kHz < f,, <1 MHz

Test Signal Voltage: 5 Vs < Vg <20 Vi,

DUT: Inductor, |Zy| <200 Q (| Zy]|: impedance
of DUT)
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Figure 1-4. Basic Accuracy A (2 of 2)



K, and K, values are the incremental factors in
low impedance and high impedance measurements,
respectively. K, is practically negligible for imped-
ances above 500 Q, and K, is negligible for imped-

ances below 500 Q.

Table 1-1. Impedance Proportional Factors K, and K

Integ- Frequency Ka K
time
MEDIUM fm < 100 Hz () (14 32) (14 /22) | 1zl (1< 107) (14 &) (14 \/32)
100 Hz < fp < 100 kiz (457) 1+ 2 2] (1 % 107} (14 22
100 kHz < fz < 300 kHz (lleg,‘a) (24 3) Zin| (3% 1077) {1+ &)
300KHz < fm< IMHz | (29570 (34224 32) [Zea] (10 % 10-%) (14 22)
SHORT fin < 100 Hz (250 ) 1442 (14 /20 |18l (2 107) (14499) (14 /22
100 Hz < fp < 100 kHz (3597) (14 489) 1Zua] (2 > 1072) (14 12)
100 kHz < f,, < 300 kHz (2552 ( 2+4“0 1Zia] (6> 107°) {1+ 12)
300 kHz < fr, < 1 MHz (M,—) (3422 3%) Zaa] (20 x 1072) {1+ 102)
fin : Test Frequency [He]
|Zin| : Impedance of DUT [£2]
Vs @ Test Signal Voltage [mV ns]

K, is practically negligible for impedances above 500 Q.

Table 1-2. Cable Length Factor K,

Test Signal Cable Length
voltage
0m 1m 2m 4m
<2V | O 0 Ka Ka
. 5} -3 = 2 -3 . 2 -3
> 9 Ve | 0 _><1qum|>-<fm (1+5><f“.£x10 (2+IU>|<£1:|)|><10

S - Test Frequency [MHz)
| Zml
K,:

: Impedance of DUT [Q]

Impedance Proportional

Factor




Table 1-3. Cable Length Factor Ky,

Cable Length

Direct Calibration Frequencies are the following
forty-eight frequencies.

Frequency Im im 2m Am Table 1-5. Preset Calibration Frequencies
f, <100 kHz 1 1+5xf, 1+10xf, 1+20Xf,
20 25 30 40 50 60 80 [Hz
100 kHz < f, <300 kHz 1 142X 6, 1+4Xf, 1+8Xf, 100 120 150 200 250 300 400 500 600 800 [Hz]
1 12 15 2 25 3 4 5 6 8 [kHZ
300 kHz < f,, <1 MHz 1 1+05Xf, 1+1Xf 1+2Xf, 0 12 15 20 25 30 40 50 60 80 [kHz
100 120 150 200 250 300 400 500 600 800 [kHz]
f.n: Test Frequency [MHz] 1 [MHz]
Table 1-4. Calibration Interpolation Factor K
P c Table 1-6. Cable Length Factor K,
Test F K
est Frequency c Test
Direct Calibration Frequencies 0 Signal Cable Length
level Tm 2m 4m
Other F i 0.0003
errrequencies Ve 25X 1041450 X £,) 5x 104(1+50 % £,) 1% 10%(1+50 % f,)
>2Vims 25X 1091+ 16 X £,) 5x10%(1+16 X f,) 1x102(1+16 X f)
Temperature {) | 5 & & 28 35 45
Ke Y4 Z 2 4 _
y N

LA

Figure 1-5. Temperature Factor K,
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Agilent 4284A Calibration Accuracy

Calibration accuracy is shown in the following figure:
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Test Frequency
Jm = test frequency [kHz]
A = 0.1% when Hi-PW mode is ON.
On boundary line apply the better value: ** Aca = (300 + fm) X 10 [rad] when Hi-PW mode

is ON.
Upper value (A.y) is |Z],|Y], L, C, R, X, G, and B
calibration accuracy [%] Phase calibration accuracy in degree, 6., [deg]
is given as,
Lower value (6.,) is phase calibration accuracy 180
in radians. 0 car [deg]l = — 75— [rad]
Tt X Ocal



Correction Functions

Zero Open

Eliminates measurement errors due to parasitic
stray impedances of the test fixture.

Zero Short
Eliminates measurement errors due to parasitic
residual impedances of the test fixture.

Load
Improves the measurement accuracy by using a
working standard (calibrated device) as a reference.

List Sweep

A maximum of 10 frequencies or test signal levels
can be programmed. Single or sequential test can
be performed. When Option 001 is installed, DC
bias voltages can also be programmed.

Comparator Function

Ten bin sorting for the primary measurement
parameter, and IN/OUT decision output for the
secondary measurement parameter.

Sorting Modes
Sequential mode. Sorting into unnested bins with
absolute upper and lower limits

Tolerance Mode. Sorting into nested bins with
absolute or percent limits

Bin Count
0 to 999,999

List Sweep Comparator

HIGH/IN/LOW decision output for each point
in the list sweep table.

DC Bias
0V, 15V, and 2 V selectable

Setting Accuracy
5% (1.6V,2V)

12

Other Functions

Store/Load

Ten instrumement control settings, including
comparator limits and list sweep programs, can
be stored and loaded from and into the internal
non-volatile memory. Ten additional settings can
also be stored and loaded from each removable
Memory Card.

GPIB

All control settings, measured values, comparator
limits, list sweep program. ASCII and 64-bit binary
format. GPIB buffer memory can store measured
values for a maximum of 128 measurements and
output packed data over the GPIB bus. Complies
with IEEE-488.1 and 488.2. The programming
language is SCPI.

Interface Functions
SH1, AH1, T5, L4, SR1, RL1, DC1, DT1, CO, E1

Self Test
Softkey controllable. Provides a means to confirm
proper operation.

Options

Option 001 (Power Amp/DC Bias)

Increases test signal level and adds the variable
DC bias voltage function.

Test Signal level

Mode Range Setting Accuracy

Voltage  Non-constant 5 mV to 20 Vrms +10% + 1 mV)

Constant' 10 mV to 10 Vrms £10% + 1 mV)

Current  Non-constant 50 pA to 200 mArms +(10% + 10 pA)

Constant' 100 pA to 100 mArms  +(10% + 10 pA)

1. Automatic Level Control Function is set to ON.

Output Impedance
100 Q, +6%



Test Signal Level Monitor

Test Signal Level <2 Vs

Mode Range Accuracy Voltage Range Resolution Setting Accuracy
Voltage' >2 Vims +(3% of reading + 5 mV) +(0.000 to 4.000) V TmV +(0.1% of setting + 1 mV)
5mV 102 Vs +(3% of reading + 0.5 mV) +(4.002 to 8.000) V 2mV +(0.1% of setting + 2 mV)

0.01 mV to 5 mV s +(11% of reading + 0.5 mV)

+(8.005 to 20.000) V 5mV +(0.1% of setting + 5 mV)

Current? >20 mArms +(3% of reading + 50 p/A)

+(20.01 to 40.00) V 10 mV +(0.1% of setting + 10 mV)

50 pA to 20 mArms +(3% of reading + 5 pA)

0.001 A to 50 pArms +(11% of reading + 1 pA)

1. Add the impedance measurement accuracy [%] to the voltage level monitor
accuracy when the DUT's impedance is <100 Q

2. Add the impedance measurement accuracy [%] to the current level monitor
accuracy when the DUT's impedance is =100 Q.

Accuracies apply when test cable length is O m or 1 m.
Additional error for 2 m or 4 m test cable length
is given as:

L

S X5 %]

where:

Jm is test frequency [MHz]
L is test cable length [m]

DC Bias Level

The following DC bias level accuracy is specified
for an ambient temperature range of 23 °C +5 °C.
Multiply the temperature induced setting error
listed in Table F for the temperature range of

O °C to b5 °C.

Test Signal Level >2 V¢

Voltage Range Resolution Setting Accuracy
+(0.000 to 4.000 ) V TmV +(0.1% of setting + 3 mV)
+(4.002 to 8.000) V 2mV +(0.1% of setting + 4 mV)

+(8.005 to 20.000) V 5mV +(0.1% of setting + 7 mV)

+(20.01 to 40.00) V 10mv +(0.1% of setting + 12 mV)

Setting accuracies apply when the bias current iso-
lation function is set to OFF. When the bias current
isolation function is set to ON, add +20 mV to each
accuracy value (DC bias current <1 pA).

Bias Current Isolation Function
A maximum DC bias current of 100 mA (typical
value) can be applied to the DUT.

DC Bias Monitor Terminal
Rear panel BNC connector



Other Options

Option 002

Option 006
Option 008
Option 009
Option 109
Option 201
Option 202
Option 301
Option 907
Option 908
Option 909
Option 910
Option W30

Bias Current Interface

Allows the 4284A to control the
42841A Bias Current Source.

2 m/4 m Cable Length Operation
Add Operation Manual (Japanese)
Delete operation manual

Delete GPIB Interface

Handler Interface

Handler Interface

Scanner Interface

Front Handle Kit

Rack Mount Kit

Rack Flange and Handle Kit
Extra Operation Manual
Three-Year Extended Warranty

Furnished Accessories

Operation Manual

Memory Card

Power Cable

Fuse

Part Number 04284-90000
Part Number 04278-89001
Depends on the country

where the 4284A is being

used.

Only for Option 201,

Part Number 2110-0046, 2 ea.

Power Requirements

Line Voltage

100, 120, 220 Vac +£10%, 240 Vac +5% - 10%

Line Frequency

47 to 66 Hz

Power Consumption

200 VA max.
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Operating Environment
Temperature
0 °C to b5 °C

Humidity
<95% R.H. at 40 °C

Dimensions
426 (W) by 177 (H) by 498 (D) (mm)

Weight
Approximately 15 kg (33 1b., standard)

Display
LCD dot-matrix display

Capable of Displaying

Measured Values

Control settings

Comparator limits and decisions
List sweep tables

Self test message and annunciations

Number of Display Digits

6 digits, maximum display count 999,999



Supplemental Performance Characteristics

The 4284A supplemental performance characteris-
tics are not specifications but are typical charac-
teristics included as supplemental information for
the operator.

Stability
MEDIUM integration time and operating tempera-
ture at 23 °C 5 °C

IZI, |Y| L, C, R, <0.01%/day

D <0.0001/day

Temperature Coefficient
MEDIUM integration time and operating tempera-
ture at 23 °C 5 °C

Test Signal Level 1Z],1Y|.L.C,R D
=20 mV s <0.0025%/°C <0.000025/°C
<20 mVns <0.0075%/°C <0.000075/°C

Settling Time

Frequency (f,)

<70 ms (f,, 21 kHz)

<120 ms (100 Hz < f,, <1 kHz)
<160 ms (f,, <100 Hz)

Test Signal Level
<120 ms

Measurement Range
<50 ms/range shift (f,, =21 kHz)

Input Protection
Internal circuit protection, when a charged capaci-
tor is connected to the UNKNOWN terminals.

The maximum capacitor voltage is:
Viar = /L [V]
where:

Vinae <200V,
Cis in Farads

Measurement Time

Typical measurement times from the trigger to
the output of EOM at the Handler Interface.
(EOM: End of Measurement)

Integration Test Frequency

Time 100 Hz 1 kHz 10 kHz 1 MHz
SHORT 270 ms 40 ms 30 ms 30 ms
MEDIUM 400 ms 190 ms 180 ms 180 ms
LONG 1040 ms 830 ms 820 ms 820 ms

LONG

UM

Measurement time Ims)

SHORT

COHz 10HH H - 10k H 00H-H. RAH -

Test frequency

Display Time
Display time for each display format is given as

MEAS DISPLAY page
BIN No. DISPLAY page
BIN COUNT DISPLAY page

approx. 8 ms
approx. 5 ms
approx. 0.5 ms

GPIB Data Output Time

Internal GPIB data processing time from EOM
output to measurement data output on GPIB lines
(excluding display time).

Approx. 10 ms

DC Bias (1.5 V/2V)
Output Current.: 20 mA max.



Option 001 (Power Amp/DC Bias)
DC Bias Voltage
DC Bias voltage applied to DUT (Vy,,) is given as

Vdut = Vb - 100 X Ib [V]

Where, V, is DC bias setting voltage [V]
I, is DC bias current [A]

DC Bias Current
DC bias current applied to DUT (I4,) is given as

Vs

Iy = 100 + Ry, [A]

where: V), is DC bias setting voltage [V]
R, is the DUT’s DC resistance [Q]

Maximum DC bias current when the normal
measurement can be performed is as follows.

Measurement Range 10Q 100Q 300Q 1kQ 3kQ 10kQ 30kQ 100 kQ

Bias Current Isolation On 100 mA

Off 2mA 2mA  2mA  1TmA  300pA 100pA 30pA  10pA

Relative Measurement Accuracy with Bias

Current Isolation

When the bias current isolation function is set to
ON, add the display fluctuation (N) given in the fol-
lowing equation to the A, of relative measurement
accuracy. (Refer to “relative measurement accuracy”
of specification.)

The following equation is specified when all of the
following conditions are satisfied.

DUT impedance =100 Q

Test signal level setting <1 V¢
DC bias current =21 mA
Integration time : MEDIUM

DUTimpedance [\Q] chias current [IIL&] ¢ L ¢ 10_4

N=Px
Measurement Range [Q] = Test signal level [Vins] /1

where:

P is the coefficient listed on Table A
n is the number of averaging
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When the DC bias current is less than 1 mA, apply
N value at 1 mA. When integration time is set to
SHORT, multiply N value by 5. When integration
time is set to LONG, multiply N value by 0.5.

Table 1-7. Coefficient Related to Test Frequency and
Measurement Range

Meas. Test Frequency f,, [Hz]

Range 20 <f,<100 100 <f,<1k 1k<f,<10k 10k<f,<1M
100 Q 0.75 0.225 0.045 0.015

300 Q 25 0.75 0.15 0.05

1kQ 75 2.25 0.45 0.15

3kQ 25 15 15 0.5

10 kQ 75 225 45 15

30 kQ 250 75 15 5

100 kQ 750 225 45 15

Calculation Example
Measurement Conditions

DUT: 100 pF

Test signal level: 20 mVrms
Test frequency: 10 kHz
Interagration time: MEDIUM

Then:

DUT’s impedance = 1/(211 X 10* X 100 X 107'?) =159 kQ
Measurement range is 100 kQ

DC bias current <<1 mA

P = 15 (according to Table A)

A, of relative measurement accuracy without bias
current isolation is £0.22 [%]. (Refer to “relative
measurement accuracy” of specification.)

Then, N = 15 X (159 X 10*)/(100 X 10°) X 1/
(20 X 10) X 10+ = 0.12 [%]

Therefore, Relative Capacitance measurement
accuracy is:

+(0.22 + 0.12) = £0.34 [%]

DC Bias Settling Time

When DC bias is set to ON, add the settling time
listed in the following table to the measurement
time. This settling time does not include the DUT
charge time.

Bias Current Isolation

Test Frequency (f,) ON OFF

20 Hz <f,, <1 kHz 210 ms 20 ms
1 kHz <f,, <10 kHz 70 ms 20 ms
10 kHz <f,, <1 MHz 30 ms 20 ms

Sum of DC bias settling time plus DUT (capacitor)
charge time is shown in the following figure.

Bias Source Bias Current Isolation  Test Frequency (f,)

(1)  Standard On/Off 20 Hz <f, <1 MHz

(2)  Option 001 off 20 Hz <f,, <1 MHz

(3) On 10 kHz <f,, <1 MHz
(4) On 1 kHz <f, <10 kHz
(5) On 20 Hz <fy, <1 kHz

Tiiser

sz

Settfing time

2l0msec

IEOmses |
Tomses
Simsec
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Eary .
17mser
10mses £
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IuF 0uF 130 uF 1mF 10 mF 130 mF

DUT Capacitance

Figure 1-6. Measurement Time



Rack/Handle Installation

The Agilent 4284A can be rack mounted and used
as a component of a measurement system. The fol-

lowing figure shows how to rack mount the 4284A.

Table 1-8. Rack Mount Kits

Option Description Kit Part Number
907 Handle Kit 5061-9690
908 Rack Flange Kit 5061-9678
909 Rack Flange and Handle Kit ~ 5061-9684
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Figure 1-7. Rack Mount Kits Installation

1. Remove the adhesive-backed trim strips (1) from the left and
right front sides of the 4284A.

2. HANDLE INSTALLATION: Attach the front handles (3) to the
sides using the screws provided and attach the trim strip (4) to the
handle.

3. RACK MOUNTING: Attach the rack mount flange (2) to the left
and right front sides of the 4284A using the screws provided.

4 HANDLE AND RACK MOUNTING: Attach the front handle (3)
and the rack mount flange (5) together on the left and right front
sides of the 4284A using the screws provided.

5. When rack mounting the 4284A (3 and 4 above), remove all
four feet (lift bar on the inner side of the foot and slide the foot
toward the bar).



Storage and Repacking

This section describes the environment for storing
or shipping the Agilent 4284A, and how to repack-
age the 4284A far shipment when necessary.

Environment

The 4284A should be stored in a clean, dry envi-
ronment. The following environmental limitations
apply for both storage and shipment

Temperature: —-20°C to 60°C
Humidity: <95% RH (at 40°C)

To prevent condensation from taking place on the
inside of the 4284A, protect the instrument against
temperature extremes.

Original Packaging

Containers and packing materials identical to
those used in factory packaging are available
through your closest Agilent sales office. If the
instrument is being returned to Agilent for servic-
ing, attach a tag indicating the service required,
the return address, the model number, and the full
serial number. Mark the container FRAGILE to
help ensure careful handling. In any correspon-
dence, refer to the instrument by model number
and its full serial number.

Other Packaging

The following general instructions should be
used when repacking with commercially available
materials:

1. Wrap the 4284A in heavy paper or plastic. When
shipping to an Agilent sales office or service
center, attach a tag indicating the service
required, return address, model number, and
the full serial number.

2. Use a strong shipping container. A double-
walled carton made of at least 350 pound test
material is adequate.

3. Use enough shock absorbing material (3 to 4
inch layer) around all sides of the instrument
to provide a firm cushion and to prevent move-
ment inside the container. Use cardboard to
protect the front panel.

4. Securely seal the shippng container.

5. Mark the shipping cotainer FRAGILE to help
ensure careful handling.

6. In any correspondence, refer to the 4284A by
model number and by its full serial number.

Caution
The memory card should be removed before pack-
ing the 4284A.



Agilent Technologies’ Test and Measurement

Support, Services, and Assistance

Agilent Technologies aims to maximize the value you receive,
while minimizing your risk and problems. We strive to ensure
that you get the test and measurement capabilities you paid
for and obtain the support you need. Our extensive support
resources and services can help you choose the right Agilent
products for your applications and apply them successfully.
Every instrument and system we sell has a global warranty.
Support is available for at least five years beyond the produc-
tion life of the product. Two concepts underlie Agilent’s
overall support policy: “Our Promise” and “Your Advantage.”

Our Promise

“Our Promise” means your Agilent test and measurement equip-
ment will meet its advertised performance and functionality.
When you are choosing new equipment, we will help you with
product information, including realistic performance specifica-
tions and practical recommendations from experienced test
engineers. When you use Agilent equipment, we can verify that
it works properly, help with product operation, and provide
basic measurement assistance for the use of specified capabili-
ties, at no extra cost upon request. Many self-help tools are
available.

Your Advantage

“Your Advantage” means that Agilent offers a wide range of
additional expert test and measurement services, which you
can purchase according to your unique technical and business
needs. Solve problems efficiently and gain a competitive edge
by contracting with us for calibration, extra-cost upgrades, out-
of-warranty repairs, and on-site education and training, as well
as design, system integration, project management, and other
professional services. Experienced Agilent engineers and tech-
nicians worldwide can help you maximize your productivity,
optimize the return on investment of your Agilent instruments
and systems, and obtain dependable measurement accuracy
for the life of those products.

By internet, phone, or fax, get assistance with all your
test and measurement needs.

Online Assistance
www.agilent.com/find/assist

Phone or Fax
United States:
(tel) 1 800 452 4844

Canada:
(tel) 1877 894 4414
(fax) (905) 282 6495

Europe:
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Latin America:
(tel) (305) 269 7500
(fax) (305) 269 7599

Australia:
(tel) 1 800 629 485
(fax) (61 3) 9210 5947

New Zealand:
(tel) 0 800 738 378
(fax) (64 4) 495 8950

Asia Pacific:
(tel) (852) 3197 7777
(fax) (852) 2506 9284

Product specifications and descriptions in this
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