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General Descriptions
The HP 4062C, HP 4062UX, and HP 4062F

systems perform precision DC and
capacitance measurements.

Measurement Functions
DC Current, DC Voltage, Capacitance,
Conductance, and Pulse Force

DC Measurements
Spot, Sweep, Pulse, Pulse Sweep, and
Analog Search

Switching Matrix Measurement Pins
HP 4062C/UX: Up to 96
HP 4062F: Up to 48

Switching Matrix Instrument Ports
HP 4062C/UX: 17
Allports can access all 96 measurement
pins.
HP 4062F: 20
8 ports can access all 48 measurement
pins, and 12 ports can access 4
measurement pins per one port.

High Resolution SMU: 1 port
Measurement Range: +20fA to +1A,
+40pV to £200V

High Current SMU, Kelvin: 1 port
Measurement Range: 2pA to +1A,
+40pV to 200V
SMU, Kelvin: 2 ports
Measurement Range: 2pA to 1A,
+40pV to 200V
GNDU, Kelvin: 1 port
Voltage Output: 0V
VS/VMU (AUX): 4 ports (HP 4062C/
UX), 3 ports (HP 4062F)
Output Range: +1mV to +40V
Measurement Range: +40nV to +40V,
+4pV to +2V in differential voltage
mode
High FrequencyPorts: 12 ports (HP
4062F)
Capacitance and Conductance Mea-
surements
CMU (HP 4280A)
Test Frequency: 1MHz
Measurement Range: 1fF to 1.2nF
10nS to 12mS
DC Bias Voltage: +100V
CMU (HP 4284A)
Test Frequencies: 1k, 10k, 100k, and
1MHz
Measurement Range: 1fF to 100nF
0.1nS to 7.56mS
DC Bias Voltage: +40V
High Frequency Pulse Force: HP
8110A
Pulse level: +19V (at open load)
Pulse period: 350ns to 999s
Pulse width: 50ns to 999ms
Transition time: 20ns to 200ms

SPECIFICATION INFORMATION

Hewlett-Packard warrants system
performance. Accuracy is specified
at 23°C+5°C after calibration
following at least 40minutes warm
up. The temperature change after
calibration must be less than 3°C.
The system calibration is performed
at the measurement pins of the
switching matrix.

The datamarked ** in below is typical
performance data and provided for
reference use only. These are not
warranted specifications.

Switching Matrix Sub-
system

The Switching Matrix subsystem consists
of a matrix and its controller(s). Three
switching matrices are currently
available:

HP 4085B (48 pins maximum), HP 40898
(96 pins maximum), and HP 4085F (48
pins maximum). HP 4085B and IIP 4089B
are for HP 4062C and UX. HP 4085F is for
HP 4062F.
Maximum Number of DUT Pins
48 pins (HP 4085B/F)
96 pins (HP 4089B)
Number of Instrument Ports
HP 4062C/UX: 9 ports
4 ports for SMU's (SMU ports)
4 ports for VS/VMU and/or C meter
(AUX ports)
1 port for Ground Unit (GNDU port)
HP 4062F: 20 ports
4 ports for SMU's (SMU ports)
3 ports for VS/VMU and/or C meter
(AUX ports)
1 port for Ground Unit (GNDU port)
12 ports for Pulse Generator (HF ports)
Maximum Voltage Between Two
Ports
+400V (Any two SMU ports)
+300V (SMU port, AUX port)
+200V (Any two AUX ports)
Maximum Voltage at Each Port
+200V (SMU ports)
+100V (AUX ports)
Maximum Current, Port to DUT Pin
+1.6A (GNDU port)
+1A (SMU ports)
+500mA (AUX ports)
Maximum Stray Capacitance Be-
tween DUT Pins:<6pF(between C
meter ports)

Port Expander
(HP 4062C/UX)

ThePort Expander is an input muitiplexer
allowing additional instrumentation to
be connected to the device under test
(DUT). Three channel multiplexers are
applied to each of the four AUX ports.
The Port Expander is available only with
the HP 4089B Switching Matrix.
Number of Inputs: 12
SMUs: 2 ports
Measurement Range
+2pA to +1A, +40pV to £100V
Capacitance Measurement: 2 ports
HP 4280A and HP 4284A can be used.
AUX: 8 ports
Source Range: +1mV to +40V
Measurement Range: +40pV to +40V
+4nVto +2Vin differential voltage mode
Maximum Voltage at Each Port: +100V
Maximum Current,Port to DUT Pin
+500mA (C meter ports, AUX ports)
+1A (SMU ports)
Maximum Stray Capacitance Between
DUT Pins: <6pF (between C meter ports)

High Frequency Cable
Adapter (HP 4062F )

The High Frequency Cable Adapter
includes four switching relays allowing
reliable and direct control by the HP
8110A pulse generator. The High
Frequency Cable Adapter is available
only with HP 4085F Switching Matrix.

out

<

IN  sw2 out

N gws OuT

& o
. INA
sw4 1

ouT
s

INB

SWi1-3 Sw4

L U

Figure 1. Cable Adapter



Switch 1 (Semiconductor Relay):
Relay Type: Transfer

Load Voltage (Peak AC): 60V
Continuous Load Current: 0.4A

Switch 2,3 (Semiconductor Relay):
Relay Type: Make or Break, selectable
Load Voltage (Peak AC): 60V
Continuous Load Current: 0.4A

Switch 4 (Reed Relay)

Relay type: Transfer

Load voltage (DC): 200V

Continuous Load Current: 1A

All relays can be controlled by one output
channel of any HP 8110A's output
channels.

Operate time of switching (common to
all switches): 2ms (max.)

DC Measurement Sub-
system

The DC measurement subsystem
consists of the HP 4142B mainframe and
plug-in modules. This modular design
allows many possible configurations
depending upon the application. A
standard general purpose configuration
includesthree HP41421B SMU's, one HP
41420A SMU, one HP 41424A VS/VM, and
one HP 41425A AFU. Atotal of 8 slots are
available.

Note: The HP 41420A SMU requires two
slots.

The following pages outline the force/
measure specifications of the HP 4142B
when used with the Switching Matrix
Subsystem. The HP 4142B can source up
to a maximum of 32 at any one time. The
individual SMU power limitations are
also specified.

SMU Port #1: High Resolution
Port

This port is optimized for low current
measurements and is non-Kelvin.
Voltage Source Monitor Range, Reso-

lution, and Accuracy (at HP 4085B/
F pins)

Full Scale Resolution Accuracy

VRange Force/Meas. +(%reading+%range+volt)

£2V  100pvA4A0mV  +(0.05%+0.05%
+0.5C2xI0+1001V)

+20V  1mVA00pV ]

+40V  2mV/B00pV | +(0.05%-+0.05%+0.50xi0)
+100V 5mv2mv |

+200V" 10mV/AmV

Io=Output Current

0.6Qxlo is voltage error due to non-Kelvin
cable loss in HP 4085B/F 48-pin Switching
Matrix.

Voltage Source/Monitor Range, Reso-
lution and Accuracy (at HP 4089B

pins)

Full Scale Resolution Accuracy

VRange Force/Meas. +(%reading+%range+volt)

2V 100pv/40pv +(0.05%+0.05%
+0.682<d0+100nV)

20V 1mVA00uV |

+40V  2mV/800pV [ +(0.05%+0.05%+0.6C2xIo)

+100V 5mV2mV |
+200V" 10mV/A4mVY |

Io=Output Current

0.6£o is voltage error due to non-Kelvin
cable loss in HP 40898 96-pin Switching
Matrix.

*1: HP 41420A SMU only.

Current Source/Monitor Range,
Resolution, and Accuracy

Full Scale Resolution Accuracy
IRange  Force/Meas. +(Y%reading+%range+arp)
1A 50pA20pA +[{0.5%+(0.1+0.002xV0)%)

+100mABPAZPA ]

+10mA 500nA/200nA |

+ImA  50nA20nA | +[0.2%+(0.1+0.002xV0)%]

+100pV 5nA/2nA

+10pV  500pA/200pA. |

1V 50pA20pA 1 £[0.5%+(0.1+0.002xV0)%]

+100nA 5pA/2pA

+10nA” 500fA/200fA

+[1%+(0.002xV0)%+15pA)

+1nA%  50FA/20FA +[1%+(0.002xV0)%+ 8pA]

Vo=0Output voltage

*1: HP 41420A SMU only.

*2: Current measurement resolution of
200fA/20fA in the10nA/1nA ranges are
obtained when the HP 4142B integration
time is set to LONG.

Maximum Output Power: 2W
Voltage Source Output/Current Mea-
surement Input Resistance

<0.5Q (HP 4085B/F), <0.6Q2 (IIP 4089B)

Current Source Output/Voltage Mea-
surement Input Resistance: > 102Q
Output Terminals

Force, Guard (non-Kelvin)

SMU Port #2: High Current
Port

This port is optimized for high current
measurements using the HP 41420A
SMU.

Voltage Source/Monitor Range, Reso-
lution, and Accuracy

Full Scale Resolution Accuracy

VRange Force/Meas. +(%reading+%range-+volt)

+2V  100pVAOEV  +(0.05%+0.05%
+2.5mE{xJo+100pV)

+20V  ImVAOORYV  +(0.05%+0.05%+2.5mOxlo)
+40V  2mv/800pV ]

+100V BmvVA2mV | +0.05%+0.05%)

+200V" 10mV/A4mV |

Io=Output Current
2.56mQxIo is voltage error due to SMU
leakage when current exceeds 100mA.

Current Source/Monitor Range,
Resolution, and Accuracy

Full Scale Resolution Accuracy

IRange  Force/Meas. +(%reading+%range+amp)
+1A*]  50pA20pA +{0.5%+(0.1+0.002xV0)%]
+100mABpARPA |

+10mA 500nA/200nA I:[O.2%+(O.1+0.OO2XV0)%]

+lmA  50nA/20nA
+100pA 5nAZnA |

+10pA  500pA200pA  £[0.2%+(0.1+0.008xV0)%]
+1pA  50pA20pA  £[0.5%+(0.01xVo)%+2nA]
+100nA 5pA/2pA +[0.5%+(0.1xXV0)%+LnA]

Vo=Qutput voltage

10nA and InA ranges are available but are
not specified.

*1: HP 41420A only.

Maximum Output Power: 14W
Current Source Output/Voltage Mea-
surement Input Resistance:>10°Q
Output Terminals

Force, Sense, Guard (Kelvin)

SMU Ports #3 and #4: Normal
Port

Both the HP 41420A and HP 41421B can
be used with these ports.

Voltage Source/Monitor Range, Reso-
lution, and Accuracy (at HP 4085B/
F)

Full Scale Resolution Accuracy
VRange Force/Meas. +(Yreading+%range-+volt)
7 0A<Io<0.1A :
| +(0.05%+0.05%+100uV)
[0.1A<Io<05A ;
£2V 100pV/A40V | £(0.06%+0.05%+100pV
| +40mEdo)”
|05A<lo<1A :
| +(0.05%+0.05%+100pV
+200m$2xo)
10A<Io<0.1A :
| +(0.05%+0.05%)
£20V  1mV/400uV |0.1A<Io<05A :
| £(0.05%+0.05%-+40mQxlo)”
|05A<Io<IA :
1 £(0.05%+0.05%
+200mElo)

40V 2mV/800uV |
+100V 5mv2mv |
£200V* 10mV/4mV |
To=0Output Current
Voltage Source/Monitor Range, Reso-
lution and Accuracy (at HP 4089B
pins)

+(0.05%+0.05%)

Full Scale Resolution Accuracy

VRange Force/Meas. +(%reading+%range+volt)

£2V  100pVAORV  +£(0.05%+0.06%+2.5mOxIo
+100nV)

+20V  1mVA00pV  +(0.05%+0.06%+2.5mxlo)

40V 2mv/800pv |

100V 5mv2mV | +(0.05%+0.05%)

+200V? 10mV/A4mV |

Jo=Output Current
2.56mQxJo is voltage error due to SMU
leakage when current exceeds 100mA.




Current Source/Monitor Range,
Resolution, and Accuracy

Voltage Source/Monitor Range and
Max. Current

VM Measurement Range, Resolution,
and Accuracy

FullScale Resolution Accuracy Full Scale Max. Current Full Scale Resolution Accuracy

IRange Force/Meas. +(%reading+%range+amp) VRange HP 41420A HP 41421B V Range

£1A?  50pAR0pA  +[0.5%+(0.1+0.002xV0)%] +2V 10A 100mA +2V 40pV 0.05%+1.1mV
+100mABPAZpA | woov 1 10aEavy 1T jooma +20V 400pV 0.05%+10mV
+10mA 500nA/200nA |:[0.2%+(0.1+O.002><V0)%] ] 0.7A(L20V) ] +40V 800pv 0.05%+20mV
+lmA 50nA20nA | +40V 350mA 50mA . .

+100pA 5nA2nA | 100V 195mA 20mA XMDllﬁ'grentmldMAeasurement Range,
+10pA 500pA/200pA  :[0.2%+(0.1+0003xVo)%] 200V 50mA - esolution, and Accuracy

+lpA  50pA/20pA £[0.5%+(0.01xV0)%+2nA] Full Scale Reso- Accuracy Max.Common
+100nA 5pA/2pA +[0.5%+(0.1XV0)%+1nA] Current Source/Monitor Range and  VRange lution Voltage

*2: HP 41420A only.

Vo=Output voltage

10nA and 1nA ranges are available but are
not specified.

Maximumn Output Power: 2W

Current Source Output/Voltage Mea-
surement Input Resistance: 2 10*°Q

Output Terminals: Force, Sense,
Guard (Kelvin)

SMU Ports: Expander Port
Both the HP 41420A and HP 41421B can
be used with these ports.

Voltage Source/Monitor Range, Reso-
lution, and Accuracy (at HP 4089B

pins with Port Expander)

Full Scale Resolution Accuracy

VRange Force/Meas. +(%reading+%range-+volt)

+2V 100pV/40uV - +(0.05%+0.05%+1.3mdo
+180nv)

20V 1mvA0pv |

A0V 2mV/B00uV | +(0.05%+0.05%+1.3QIo)

£100V 5mVRmvV |

£200V¢ 10mV/4mV |

To=Output Current

*3: Maximum Voltage is 100V.

1.3m&2xdo is voltage error due to non-Kelvin
cable loss in HP 4089B 96-pin Switching
Matrix with Port Expander.

Current Source/Monitor Range,
Resolution, and Accuracy

Same as SMU Port #3 and #4.

Specifications Common to All
SMUs

Compliance Setting, Current and
Voltage
Range:
1pA < Current limit £ Max. current
Voltage limit < Max. voltage
Accuracy:  +V with +I (quadrant I)
-V with -I (quadrant III)
Same as programmed current or
voltage
+V with -I (quadrant IV)
-V with +I (quadrant II)
+2% of range (100 nA to 1 A ranges)
+10% of range (1 nA and 10 nA
ranges)
Current Over-range
InA to 100mA range: 15% of range

1A range: 0%

Max. Voltage

Full Scale Max. Voltage
IRange HP 41420A HP41421B
T vEa ]
| 20v(=074) |
1A | 40V(350ma) | -
| 100V (<125mA) |
1 200V (s50ma) |
T 100V (<100ma) 1 20V (<100mA)
+100mA | 200V(<50mA) | 40V (<50mA)
J 1 100V (<20mA)
+10mA | ]
[ | 200V | 100V
lnA ] J
Voltage Source

Voltage sources are connected to the
DUT through the AUX ports on the
Switching Matrix. These sources can
also be used to measure current.
Specifications are given at the Switching
Matrix DUT pins.

Note: Specifications also apply when used
with a Port Expander.

VS Output range, Resolution, and

Accuracy

Full Scale Reso- Accuracy Max.

VRange lution Current
+20V 1lmA 0.1%+10mV 100mA
+40V  2mA 0.1%+20mV 20mA

VS Current Monitor range, Resolu-
tion, and Accuracy

Full Scale  Reso- Accuracy Voltage
IRange lution Range
+20mA 20pA 3%+200pA 40V
+40mA 100pA 3%+1ImA 20V

Output Terminal: Force, Guard

Voltage Monitor VM

Voltage monitors are connected to the
DUT through the AUX ports on the
Switching Matrix. These monitors can
be used to provide differential voltage
measurements. Specifications are given
at the Switching Matrix DUT pins.

+02V  4pV  0.2%+05mV+25uVxvin - 40V
+2V 40pV  0.1%+2.1mV+25nVxvin - 40V

Vin=common voltage (actual offset voltage
applied to both pins)

Input Terminals: Sense,Guard

VM Measurement Range, Resolution,
and Accuracy (when HP 41424A is
used with Port Expander)

Full Scale Resolution Accuracy

V Range
+2V 40pv 0.05%+1.18mV
+20V 400pv 0.05%+10mV
40V 800pv 0.05%+20mV

VM Differential Measurement Range,
Resolution, and Accuracy (when HP
41424A is used with Port Expander)

Reso- Accuracy Max.Common
lution Voitage

102V 4pV  02%+0.76mV+25nVxVin 40V
+2V 40pV  0.1%+2.1mV+25pVxVin - 40V

Vin=common voltage (actual offset voltage
applied to both pins)
Input Terminals: Sense,Guard

VRange

Pulse Measurement Function

Pulsed measurement can be performed
using SMUs or VS units.

Modes

Pulsed spot, pulsed sweep, pulsed bias
with sweep

Pulse Width

1ms to 50ms, 0.1ms resolution

Pulse Cycle (pulse repetition time)
10ras to 500ms, 0.1ms resolution

Hold time Setting Range

Oms to 655.35s, 10ms resolution

Pulse Voltage Force Range

2V to 200V

Pulse Current Force Range

10nA to 1A

Ground Unit

Usinga Kelvin connection, this unit forces
a DUT pin to ground making all
measurements relative to thatreference.
This provides better circuit stability and
noise immunity.

Current Range: +1.6A

Offset Voltage: +1mV



Analog Feedback Unit

The AFU searches for a target current or
voltage on one SMU by controlling
(sweeping) the output voltage of another
SMU.

AFU

Integrator
‘ L__} < -

_SMU or

3 Sea;chﬁvoltage
= f GNDU

’

Figure 2. AFU Block Diagram

Monitor SMU
Setting Range and Resolution:
See SMU specifications
Setting Accuracy:
SMU accuracy +0.1% setting value
+ 0.1% SMU range
Search SMU
Search Voltage Range:
2V, 20V, 100V, and 200V
200V range is only available when using
the HP 41420A.
Search Voltage Slew Rate Range:
0.5mV/ms to 50V/ms
Search Voltage Slew Rate Resolution:
1/100 of slew rate range
Feedback Integration Time Range:
50ps to 500ms
Feedback integration time Resolution:
1/10 of range

Capacitance/Conduc-
tance Measurement

Subsystem

HP 4280A 1 MHz C Meter/C-V
Plotter

These are specifications of the HP 4280A
when used with the Switching Matrix
Subsystem.

Test Frequency: 1IMHz + 0.01%
OSC Level

30 mVrms (+10%) or 10 mVrms(+10%)
Display Resolution: 4 1/2 digits max.
C-t Measurement

Time Interval: 60ms to 32s

Pulse Width Setting Range: 10ms to 32s

C/G Measurement Range, Resolution,
and Accuracy

Capacitance Measurement Fre-
quency, Range, and Accuracy

Range

10pF™ |
100pS™ |
100pF [
1000pS L

Accuracy
0.8% +0.7+1.5% Gv100pS )%
1.5% +0.7+0.2x Cro10pF )%
0.5% +0.1+1.5% Gro/1000pS )%
1.5% +0.2+0.2x Cr100pF)%
1000pF/ [ 1.5%"+(0.2+3.5 Gnv10mS)%
10mS | 3.5%+0.440.5x Croy1000pF)%

Gm is measured conductance. Cmis
measured capacitance. Maximum count is
12000 (120% of full scale.)

Accuracy is specified at D<1 (dissipation).
Also, OSC LEVEL = 30mV and MEAS SPEED
= medium. Accuracy is specified between
any DUT pins. When stray capacitance to
guard exceeds 5pF, add 0.08% of reading to
C/G error for each 10pF increment (stray
capacitance to guard).

**. Reference data.

*4: When a Port Expander is used,
capacitance accuracy is specified as:
C: 1.7%+(0.2+3.5xGmv/10mS)%
Internal DC Bias Range, Range Cov-
erage, Resolution, and Accuracy

VRange Range Resolution

Coverage

2V =(0.000=1999)V ImV
WV £(2001999)V  10mV
100V £(200=1000)V  100mV

HP 4284A Precision LCR
Meter

Measurement Function: Capacitance
and Conductance

Measurement Range

C: 1fF to 1.2nF (1MHz)
1fF to 10nF (100kHz)
1fFto 100nF (10kHz)
10fF to100nF (1kHz)

G: 10nS to 7.5mS (1MHz)
1nS to 6.3mS (100kHz)
0.1nS to 6.3mS (10kHz)
0.1nS to 0.63mS (1kHz)

Measurement Frequency

1k, 10k, 100k, and 1MHz

Frequency Accuracy: £0.01%
OSC Level: 30mVrms

Accuracy
+(%setting+offset)
+(0.2%+0.01V)
+(0.1%+0.02V)
+(0.1%+0.1V)

Frequency CRange Accuracy

[Tz) [F] (Yreading - %range)
[ 10p™ 0.8% +(L.0 + 0.6 X G/631)%

IM | 100p 0.8% +(0.3 + 0.6 X G/630)%
[ 10n® 1.9% +(02 + 1.7 x G/6.3m)%
[ 10p” 04% +(1.0 + 04 x G/6.30)%

100k | 100p 0.3% +(0.3 + 0.3 x G/63)%
| 1n 0.3% +(02 + 04 x G/630p)%
[ 10n 0.5% +(02 + 1.0 x G/6.3m)%
[ 100p 0.3% +(02 + 0.3 x G/6.3u)%
| 1In 0.3% +(0.1 + 0.3 x G/63p)%

10k | 10n 03%+(0.1 + 0.3 x G/6300)%
[ 100n 0.3% +(0.1 + 1.0 x G/6.3m)%
[ 100p™  04%-+(05+ 04 xG.630)%
[ In 0.3% +(0.1 + 0.3 x G/6.310)%

ik | 10n 0.3% +(0.1 + 0.3 X G/63p)%
L 100n 0.3% +(0.1 + 0.3 x G/630)%

Conductance Measurement Fre-
quency, Range, and Accuracy

Frequency G Range Accuracy
(5] [s] x(freading +Hrange)
[ 63p" 0.8% +(1.0 + 0.6 x C/10p)%
IM | 630 0.08% +(0.3 + 0.6 x C/100p)%
[ 63m®  13%+(02 +22xC/1.00%
[ 63p~ 04% +(1.0 + 04 x C/10p)%
| 63 03% +(03 + 0.3 x C/100p)%
100k | 630 03% +(02 + 0.4 x C/In)%
L 63m 0.7% +(02 + 0.8 x C/10n)%
[ 63 0.3% +(02 + 0.3 x C100p)%
| 63 03% +(0.1 + 0.3 X C/In)%
10k | 630 03% +(0.1 + 0.3 X C/10n)%
[ 63m 0.7% +(0.1 + 0.7 x C/100n)%
[ 063u"  04%+(05 +04 x G/100p)%
[ 63n 0.3% +(0.1 + 0.3 x G/1n)%
1k | 63 0.3% +(0.1 + 03 x G/10n)%
L 630 0.3% +(0.1 + 0.3 x G/100n)%

Gp= conductance measurement value.

Cp= capacitance measurement value.

**. Reference data.

*5: Maximum count is 12000 (120% full
scale).

Internal DC Bias Range, Resolution,
and Accuracy
Signal Level: < 2Vrms

Voltage Range Resolution Accuracy
+(Ysetting+offset)
+(0000t04000)V  ImV  +(0.1%+1.2mV)
+(4.002t0 8.000)V  2mV  1(0.1%+2.2mV)
£(8.0051020.000)V 5mV  +(0.1% +5mV)
£(20.01 10 40.000)V  10mV  (0.1% +10mV)




HP 8110A Pulse Gen-
erator (HP 4062F")

These are specifications ofthe HP 8110A
when used with the HP 4085F Switching
Matrix.

Pulse Force Mode

Pulse Signal: 2 level and 3 level
Burst Count: 10° (max)

Output Mode

Normal and Pattern Mode

All pulse generators can force
simultaneously in normal mode, and
all pulse generator except a master

pulse generator can force
simultaneously in pattern mode.
Load Impedance
999kQQ2 (default), selectable

Pulse Setting Range

Pulse Period

Can be set automatically from pulse
delay and width, or set intentionally.
Intentional Mode
Normal Mode: Range: 350ns to 999s
Resolution: 4 digits, 10ps
Pattern Mode: Range: 120ps to 999s
Pulse Width
Normal Mode
Range: 50ns to 999ms
Resolution: 3 digits, 10ps
Pattern Mode
Range: 50nsto 999ms (in a master unit)
100ns to 999ms (in slave units)
Resolution: 3digits, 10ps (in a master
unit)
In slave units,
1x10" at 1000x10"< Pwd < 4000x10™"
2x10™ at 4000x10"< Pwd < 8000x10™*
2.5x10™ at 8000x10"< Pwd <10000x10™
Pulse Delay
Normal Mode
Range: 0to 998ms
Resolution: 3 digit, 10ps
Pattern Mode
Range: 0 to 998ms
Resolution: 3 digit, 10ps (in a master
unit)
In slave units,
1x10™ at 1000x10"< Pwd < 4000x10™
2x10™ at 4000x10"< Pwd < 8000x10™
2.5x10™ at 8000x10™< Pwd <10000x10™
Transition Time: 20ns to 200ms
Pulse Level (at 999k load imped-
ance)
2 level: £19V
3 level: £19V (Total amplitude is up to
20V)
Level Accuracy at 2 level
+(2% of amplitude + 150mV)

Pulse Accuracy (at 50Q load imped-
ance)

Pulse Width

< 5% £Ins (in normal mode)
Pulse Delay

< +5% +1ns (in normal mode)
Transition Time

< -10% to +10% +20ns

Overshoot
< +5% of output level +20mV

System Controller

Supported Computers

For HP 4062C

HP 9000 Series 300 Model 310, 320, 330,
332, 340, 350, 360, 362, 370, 375 or 382
For HP 4062UX/F

HP 9000 Models 332, 360, 362, 370, 375
or 382

or
HP 9000 Model 340, 345 for diskless
cluster configurations.
HP 9000 Model 7451, 747i or 725
Operating System
For HP 4062C: BASIC 6.3
For HP 4062UX/F:
Series 300:
HP-UX 9.03, HP BASIC/UX 6.3
Series 700:
HP-UX 9.05, HP BASIC/UX 7.02
Required Memory

For HP 4062C:

2MB or more

4MB or more when using the HP IMA
software

For HP 4062UX/F:

32MB or more
Required Hard Disk Memory
For HP 4062C: 40 Mbyte or more
For HP 4062UX/F: 300 Mbyte or more
(600Mbyte or more recommended.)
Required HP-HIL Device
HP 46084A ID module
Required HP-IB Interfaces:
Two separate HP-IB interfaces are
necessary. One interface for each:
= HP 4062C/UX/F hardware
= Automatic wafer prober
Additional instruments and peripherals
can be controlled using the same HP-IB
card as the automatic wafer prober.
Supported HP-IB Interface
HP 98624A (for Series 300)
HP E2071B (for Series 700)
Internal HP-IB port

System Software

Standard HP 4062C/UX/F software

provides the following capabilities:

= System initialization

= Control of system subsystems (Test
Instruction Set)

HP BASIC/UX or C language can be
used (HP 4062UX only).

= Monitor of system subsystems and
measurement data (Virtual Front Panel)

= Parameter measurement utility (PARA
Library)

= Offline debugging (HP 4062UX only)

= Probing pattern generation and wafer
maps display(PPG, MAP)

= BSDM data format generation library
(File Creation Library)

*Wafer prober control utility
subprograms include Electroglas Model
1034X/2001X/2010X/3001X and APM-
3000A/6000A/7000A prober control
commands.

= Operational Verification Diagnostics
(DIAG)

» Interactive Measurement and Analysis
Software (Optional)

= Test Shell for HP 4062UX is available.
(ICMS: Integrated Circuit Measurement
Shell Software)

General Specifications
Operating Temperature Range

5°C to 40°C, 5% to 70% RH. Permissible
change is less than 3°C after calibration.
System Calibration Cycle

Ornce per year.

Air Cleanliness

Better than class 100,000

Power Requirements

100V (90 - 110V), 120V (108 - 127V),
220V(198 - 242V), 240V (216 - 252V),
48-66Hz.

Power Consumption

HP 4062C/UX (excluding the sys-
tem controller)
6A (at 100V), 5.5A (at 120V), 3.5A (at
220, 240V)
HP 4062F (including three HP
8110A, excluding the system con-
troller)
15A (at 100V), 13A (at 120V), 8A (at
220,240V)

Regulatory Compliance

EMC EN 55011 Group 1, class A

EN 50082-1
Safety CSA certified

e



Dimensions
System Cabinet
600mm(W) x 1600mm(t) x 800mm(D)
HP 4085B/F 48-pin SWM
470mm(W) x 230mm(H) x 440mm(D)
HP 4089B 96-pin SWM
620mm (W) x 250mm (H) x 600mm (D)
Port Expander
22Tmm (W) x 180mm (H) X 57mm (D)
Weight
System Cabinet: approx. 230kg
HP 4985B/F 48-pin SWM: approx. 22kg
HP 4089B 96-pin SWM: approx. 55kg

Reference Data

This information is provided for your
convenience. It is typical performance
data and is provided for reference use
only. These are not warranted
specifications.

Switching Matrix Subsystem (at
23°C, 50%RH)

Command Execution Time

3.0 ms (connect relay)

Offset Voltage/Current per pin

High Resolution SMU Port: 50nV/ 1pA

Other SMU Ports: 50pV / 40pA

AUX1 -4 Ports: 50pV/ InA

Port Exp. SMU Ports: 80pV/ 40pA

Port Exp. AUX Ports: 50pV/ InA
80pV on the capacitance measurement
pOl‘tS.

Isolation Between Ports

High Resolution SMU Port: 8x103Q

Other SMU Ports: 5x101'Q

AUXI1 - 4 Ports: 4x10%Q

Port Exp. SMU Ports: 5x101Q

Path to Ground Capacitance

High Resolution SMU Port: 30pF
15pF for the HP 4089B switching
matrix.

Other SMU Ports: 60pF

Port Exp. SMU Ports: 60pF

Stray Capacitance Between Ports

AUX3 - 4 Ports: 4pF

Port Exp. AUX Ports: 4pF

AC Performance of the HP 4085B
AUX Ports

Insertion <100kHz <1MHz <10MHz
- 3 d B
Loss (dB) Freq.
AUX1/2 <05 <06 <b5.0 7.5MHz
AUX3/4 <05 <06 <25 13MHz
Crosstalk (dB) <10kHz <100kHz <1MHz
AUX1 to AUX2 <-90 <-70 < -50
AUX3to AUX4 <-90 < -70 < -50
Risetime

40ns (AUX1 and AUX2)
10% to 90%: 30ns (AUX3 and AUX4)

AC Performance of the HP 4089B
AUX Ports
Insertion <100kHz <1MHz <10MHz -3dB
Loss (dB) Freq.
AUX1/2 <02 <05 <55 5.5MHz
AUX3/4 <03 <04 <23 11.5MHz
Crosstalk (dB)  <10kHz <100kHz <1MHz
AUX1to AUX2 <-90 <-70 < -50
AUX3to AUX4 <-95 < -80 < -60
Risetime

60ns (AUXI and AUX2)
10% to 90%: 35ns (AUX3 and AUX4)

Delay time: 25ns

AC Performance of the HP 4085F
AUX Ports and HF Ports
AUXI1 -3 Ports: same as HP 4085Bs.
HEF Ports:

-3dB Freq.: 35 MHz

DC Measurement Subsystem

ALL SMUs

Maximum Slew Rate: 0.2V/ps

Maximum Capacitive Load: 1000pF
(User added capacitive load)

Maximum Allowable Guard Capacitance
100pF (User added capacitance
between measurement pin and guard)

Ground Unit

Maximum Capacitive Load: 10pF

Analog Feedback Unit
Monitor Specifications
Maximurn Current Setting Value: 900mA

(HP 41420A)

Maximum Voltage Setting Value: 180V

(HP 41420A, SMU#2)

Search Specifications
Feedback Integration Time Accuracy:

30% of setting
Start Voltage Accuracy:

0.5% of setting + 0.5% of voltage
rangeStop Voltage Accuracy: 3% of
range
Voltage Slew Rate Accuracy:

30% + 10% of slew rate range

Voltage Sources (VS)

Output Resistance: < 2Q, typically 1Q
(Resistance of Vs output + cabling +
switching matrix)

Maximum Capacitive Load: 10pF
(User added across Vs output)

Maximum Slew Rate: 0.2V/ns

Current Limit Accuracy: -0% + 20%

Output Noise Level: 0.005% of range (rms)

Voltage Monitors (VM)

Input Resistance: > 50MQ

Monitor Noise
0.01% of range (p-p)

0.02% ofrange (p-p), for VM Differential
Measurement

HP 8110A

Pulse Accuracy: (at 5kQ load impedance)
Overshoot/Ringing: +5%+20mV
Transition Time: +(10%+5ns)

Pin Skew: +10ns
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For more information, call your East,
local HP sales office listed in your
telephone directory or an HP regional
office listed below for the location of
your nearest sales office.

United States of America:

1 800 452 4844

Canada:
905 206 4725

Japan:
(81) 426 48 0722

Latin America:
Miami, Florida

(305) 267 4245/4220

Australia

(008) 131 347 Ext. 2002
Melbourne Caller:

272 2566

New Zealand
(800) 738 378

Asia Pacific:
Hong Kong
(852) 599 7070

Korea
(2) 769 0800

Taiwan
(2) 717 9680

Singapore
290 6375
India

(11) 647 2311

PRC
(1) 505-3888

Malaysia
(3) 298 6555
Thailand
(2) 254 6720

In Europe, Africa and Middle please call
your local HP sales office or representa-
tive:

Austria/East Central Europe:
(1) 25000-0

Belgium and Luxembourg:
(02) 77831 11

Denmark:
459910 00

Finland:
(90) 88 721

France:
(1) 69.82.65.00

Germany:
(06172) 16 0

Ireland:
(01) 284 4633

Israel:
(03) 5380 333

Italy:
(02) 92 122 241

Netherlands:
(020) 547 6669

Norway:
(22) 73 56 00

Portugal:
(11) 30173 30

South Africa:
(011) 806 1000

Spain:
900 123 123

Sweden:
(08) 444 20 00

Switzerland:
(01) 7356 7111

Turkey:
(312) 42583 13

United Kingdom:
(0344) 366 666

For countries not listed, contact Hewlett-
Packard International Sales Europe Geneva,
Switzerland

Tel: +41-22-780-4111

Fax: +41-22-780-4770

Technical information contained in this
document is subject to change without
notice.

© Copyright

Hewlett Packard Company 1994

All rights reserved. Reproduction,
adaptation is prohibited

Printed in USA 10/94
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