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General Information 

Introduction 
This operating note provides information to operate and maintain the HP 160883 Test Fixture. 
The HP 16088B Test Fixture is shown in Figure l-l. 

This test fixture is designed for testing electronic devices (Device Under Test or DUT). Before 
you measure the characteristics of a device, set the proper socket module in the test fixture 
and wire the terminals of the panel to the terminals of the socket. 

This test fixture has a total of thirteen channels: four Source Monitor Unit (SMU) channels, 
two High Current Unit (HCU) channels, two High Voltage Unit (IIVU), two Volt,agc Source (VS) 
channels, two Voltage Monitor (VM) channels, and one Ground Unit (GNDU) channel. For 
information about each channels, see “Specifications”. 

If your test fixture has the optional module selector, you can select between the SMU, HCU, 
or HVU as the unit, to be connected to the DUT without having to manually change the 
connections. 

Figure l-l. The HP 16088B Test Fixture and Accessories 
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Furnished Accessories 
The test fixture comes with the following accessories: 

w Carrying case for socket modules 
n Fifteen miniature banana - miniature banana connection cables 
n Fifteen miniature banana - pin plug connection cables 
w Fifteen miniature banana - miniature clip connection cables 
w Blank TeflonTM board 
n Univers,al socket module 
n Ten connection pins 
n Operating Note 

Options 
Able l-l lists the options available for the HP 16088B Test Fixture. 

‘able l-l. Options for HP 16088B 

Option Description HP Part 
Number Number 

001 Adds five connection cables (miniature banana - miniature 1608841001 
banana) 

002 Adds five connection cables (miniature banana - pin plug) 16088-61002 

003 Adds five connection cables (miniature banana - miniature clip) 16088-61003 

010 Adds three socket, modules for power devices - 

020 Adds six socket, modules for low power devices and a carrying - 
c,ase 

030 Adds an extra universal socket module and ten extra connection - 
pins 

031 Adds ten extra connection pins - 

300 Adds module selector - 

- 
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Specifications 
This pruagraph provides specifications of the HP 16088B Test Fixture. Table l-2 shows the 
maximum current and voltage for the test Iixture. 

‘Ikble l-2. 
Maximum Current and Voltage for the Test Fixture 

I-- Channel I Maximum Voltage I Maximum Current 

SMU 200 v 1A 

HCU 10 v 10 A 

HVU 1000 v 10 mA 

Function 
This test fixture lets you test various shaped electric devices. The test fixture has four SMU 
channels, two HCU channels, t,wo VS channels, two VM channels, two HVU, channels, and a 
GNDU channel. Kelvin connections can be measured with the test fixture. The lid of the test 
fixture shields the Device Under Test (DUT) from electrostat,ic interference and light effects. 
The interlock (INTLK) terminal is a safety feature on the Ilxture that, prevems users from 
receiving an electric shock during measurements. If the optional Module Selector is added, you 
can select from the SMU, IICU, or HVU <as the channel that is connected to the DUT. 

- 

Physical Characteristics 
Dimension See Figure l-2. 

Weight Approximately 7- lbs ,or 3.2 kg 

Color French Gray 

Operating Environment 

Operat,ing Temperat,ure range: 5” to 40” C; 41° to 104” F 

Operating Humidit,y range: 5 to SO% RI1 no condensation 

Storage Temperature range: -40” to 70° C; -40” to 158” F 

Storage Humidity range: 5 90% RH at, 65” C no condensation 

Maximum Tilt Angle: 20” 

General Information l-3 



r 
267.2 

i 

e dl 

Units : mm 

I I / I I I 
I 

I 
I 
I 
I r 
I 
1 
i 
I 

: 

\I ,’ ,’ ,/” - ,’ 
-7 

376.9 

362.7 

L 

Figure l-2. Dimensions of the HP 16088B Test Fixture 
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Supplemental Performance Characteristics 

Test Fixture 
The following reference data is specified at 23 f5” C (73 f9” F) and 50% relative humidity. 

n SMU channel 

Leakage Current (force/sense - common) 

Stray Capacitance (force/sense - common) 

Stray Capacitance (force/sense - other SMUs) 

Residual Resistance (force) 

Residual Resistance (sense) 

Guard Capacitance (force/sense - guard) 

n HCU channel 

Leakage Current (high-force - low-force) 

Leakage Current (high-sense - low-sense) 

Stray Capacitance (high-force - low-force) 

Stray Capacitance (high-sense - low-sense) 

Residual Resistance (high-force or low-force) 

Residual Resist,ance (high-sense or low-sense) 

n IIVU channel 

Leakage Current (force c-f commgl) 

Stray Capacitance (force - common) 

Stray Capacitance (force - okher SMUs) 

Residual Resistance 

Guard Capacitance (force/sense - guard) 

n VS or VM channel 

Residual Resistance 

n GNDU channel 

Residual Resistance (force) 

Residual Resistance (sense) 

: 10 pA maximum at 200 V 

: 15 pF maximum 

: 3 pF typical 

: GO rnfl typical 

: GO mQ typical 

: 70 pF maximum 

: 1 nA maximum at 10 V 

: 1 nA maximum at 10 V 

: 300 pF maximum 

: 100 pF maximum 

: 35 rnn typical 

: GO mQ typical 

: 10 pA typical at 200 V 

: 15 pF t,ypical 

: 3 pF typical 

: 300 mQ typical 

: 40 pF maximum 

: 70 mQ typical 

: 40 mR typical 

: 40 mQ typical 
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w Selectable SMU channel (option 300 only) 

Leakage Current (force/sense - common) 

Stray Capacitance (force/sense - common) 

Stray Capacit,ance (force/sense - other SMU) 

Residual Resistance (force) 

Residual Resistance (sense) 

Guard Capacitance (force/sense t-f guard) 

Resistance (channel is off) 

n Selectable HCU channel (option 300 only) 

Leakage Current (high-force - low-force) 

Leakage Current (high-sense - low-sense) 

Stray Capacitance (high-force c---t low-force) 

Stray Capacitance (high-sense - low-sense) 

Residual Resistance (high-force) 

Residual Resistance (low-force) 

Residual Resistance (high-sense) 

Residual Resistance (low-sense) 

Resistance (channel is off) 

n Select,able HVU channel (option 300 only) 

Leakage Current (force - common) 

Stray Capacitance (force - common) 

St,ray Capacitance (force - other SMUs) 

Residual Resistance 

Guard Capacitance (force - gu,ard) 

Resistance (channel off) 

: 15 pA typical at 200 V 

: 15 pF typical 

: 3 pF typical 

: 300 mfI typical 

: 400 mQ typical 

: GO pF typical 

100 GQ typical 

: 1 nA maximum at 10 V 

: 1 nA maximum at 10 V 

: 400 pF typical 

: 200 pF typical 

: 70 rnfi typical 

: 35 mQ typical 

: 160 mR typical 

: GO mO typical 

: 100 GR typical 

: 15 pA typical at 200 V 

: 15 pF typical 

: 3 pF typical 

: 500 mR typical 

: GO pF typical 

: 100 GQ typical 
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Accessories 
n Socket Module Set for Power Devices 

The socket module set includes sockets for three types of power devices: in-line package, 
TO-package, and axial lead. These socket modules are designed for a high current unit with 
Kelvin connections. 
A description of each socket module follows: 
q TO- Package (TO-3 or TO-GG) 

HP Part Number: 16088-60007 

This socket module IS mstalled with 

an TO-3 or TO-66 package socket 

for Kelvin connectlons. 

Reterence data 

MaxImurn voltage: 1000 V 
Residual Resistance: 20 ml> typlcai 

q In-line PackCage (3-pin) 

- 

I- : m * 
c E m -2 1 

1: 7” 
0 contact point 

HP Part Number: 16088-60008 

This socket module IS mstalled with 

an In-line package socket for 

Kelvin connecttons. 

Reterence Data 
Maximum Voltage: 1000 V 
Residual Res6tance: 20 mIl lypical 
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q Axial Lead Package 

HP Part Number: 16088-60009 

This socket module IS Installed with 
an axial lead package socket tar 
Kelvin connections. 

Reference Data 
Maxlmum Voltage: 1000 V 
Residual Resistance: 20 rnn typlcal 

- 
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n Socket Module Set for Low Power Devices 
This socket module set includes sockets for six types of power device: TO-pack‘ages 
(4-pin), dual-in-line packages (2Spin), dual-in-line packCages (18-pin), TO-packCages (8-pin), 
TO-packages (lo-pin), and TO-packages (12-pin). These socket modules are not designed for 
Kelvin connections. 
q TO-Packages (Cpin) 

f 
E 
2 

I E E 
r: 

L 

-r 

- I . .  

0 0 

0 00 0 
0 0 

t- I  84 mm 

q Dual-In-Line Packages (28-pin) 

b I I b 

HP Part Number: 16088-60001 

This socket module IS Installed with two 
transistor sockets for measurement of 

three lead or four lead bipolar 
tranststors and FETs. 

Maximum Voltage: 200 V 

L 2.54 mm 

/-~ 84mm -1 

.I 

HP Part Number: 16088-60002 

This socket module IS installed with 

a 28-pin dual-In-line socket. 

Maxlmum Voltage: 230 V 
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q Dual-In-Line Package (18-pin) 

000000 

000000 
000000 

9 mm 

- 

> 

4- 

1 HP Part Number: 16088-60003 

I 
E 

* co 

This socket module IS Installed with 

an 18-pin dual-in-line socket. 

Maximum Voltage: 230 V 

q TO-Package (8-pin) 

HP Part Number: 16088-60004 

This socket module IS for measurements 

of 8-pin package devices. 

Maxlmum Voltage: 230 V 
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q TO-Package (1 O-pin) 

li:: 

00 c E E $ T d 

q TO-Package (12-pin) 

I I 0000 
E 0 0 
c: 0 0 

r::j 
0000 - c 

E 
z 

E c9 

c: 
w 

L-- 

E 
w 
Lo 14 mm 

r--Q: 

lcll 

TW contact pomt 

k- 84 mm 

- 

> 

4- 

: 

- 

> 

--ii- 

HP Part Number: 16088-60005 

This socket module is for measurements 
of IO-pm package devtces. 

Maxlmum Voltage: 230 V 

14 mm 

t-i; 

r-l T contact point 

HP Part Number: 16088-60006 

This socket module IS tor measurements 
of 12-pin TO- package dewces. 

Maximum Voltage: 230 V 

General Information l-l 1 



H Universal Socket Module and Blank Teflon Board 

A universal socket module and a blank Teflon board are furnished with the test fixture. 

q Universal Socket Module 

2.54 mm 
--t-t-- E ;: d 

c 

84 mm 

q Blank Teflon Board 

-- 

> 

1- 

f 
HP Part Number: 16088-60010 

This socket module IS for measurement of 

virtually any device--component. DIP IC. 
or small-scale clrcult. 

- 

HP Part Number: 16058-60004 

This msulatlon board with minimal leakage 

current 1s for extrerneiy low current 

measurements. 

1.12 General Information 



n Connection Cable Sets 
Three types of connection cables are provided as follows: 
q Miniature Banana - Miniature Banana 

HP Part Number: 16088-61001 

This connectlon cable set has five rwnlature banana-mlmatute banana 
connectlon cables. 

Reference data 

Residual Resistance: 20 ml-i typIcal 

q Miniature Banana - Pin Plug 

HP Part Number: 16088-6lOCli’ 

This connection cable set has five mtmature banana-pin plug 
connection cdblec. 

Heterence data 

---- 
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q Miniature Banana - Miniature Clip 

HP Part Number: 16088-61003 

This connectlon cable set has five miniature banana-mlnlature clip 
connection cables. 

Reference data 

Residual Reststance: 20 mf? typical 

w Connection Pin Set 

HP Part Number: 16088-60013 

This connectlon pm IS used with a universal 
socket module. A set Includes ten 
connectlon pins. 

- 

n Carrying Case 

The c,arrying case can hold up to six socket modules, a blank Teflon board, and connection 
cables. The HP part number of the carrying c,ase is 16088~60100. Refer to Figure l-l. 
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2 
Operation 

Introduction 
This chapter provides information for operating the test fixture. 

First of all, select the proper environment t,o execute the me‘asurements. Place the test 
fixture on a flat surface. The test fixture is contained in an electromagnetic shelter, but 
Hewlett-Pack,ard recommends that the measurement is performed in as noiseless environment 
as possible for more stable and accurate measurement results. 

The electric devices are placed into the provided socket modules in the test fixture, and their 
dc characteristics are measured by Source Monitors. 

For electrical devices that don’t fit into any of the pre-formed socket modules, make the 
connections between the device and the necessary terminals directly using the miniature clip 
connection cables and the blank Teflon board. You can also use the universal socket module for 
uniquely shaped electrical devices. 

The optional module selector let,s you select between the SMU, HCU, or HVU as the unit to be 
connected to the DUT without having to manually change the connections. 

This section covers the following topics: 

n Attaching a socket module into the test fixture. 

n Mounting and wiring the DUT on the socket module, 

Warning Be sure to use the interlock (INTLK) terminal arid HVU OUTPUT ON/OFF 
STATUS terminal to wevent electric shock. 

- 

Warning Do not operate the test fixture while the HVU OUTPUT ON/OFF STATUS 

til 

indicator is lit. Dangerous voltages of ul~ to 1000 V may be present on the 
connection between the source monitor and the DUT. 

Note 
,I 

‘49 

Afler setting up the test fixture and DUT, confirm that the connections are 
correct. Shut the fixture lid to short the interlock (INTLK) terminal. 

Caution Do not remove or attach the DUT in the test fixture when voltage or current is 
present in the test fixture due to possible damage to the instrument or the DUT. 

- 
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Caution Do not touch any metal surface that is in the circuit path. Oil, perspiration, 
and dirt prevent good electric contact and degrade measurement accuracy. 
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Figure 2-l shows the circuit schematic in the standard test fixture. 

HP 160888 
To Source Monitor (HP 41428) I 

SMUl 
SMU2 
SMU3 
SMU4 

HCUi 
HCU2 

VMI 
VM? 

/ 
HVUI 
HVLJ2 

HCU 

HCU 

FORCE 

SENSE 

FORCE 

FORCE 
SENSE 

SENSE 

HVU FORCE 6 

To indicator 

HIGH 

LOW 
HIGH 

LOW 

LEL: 

Figure 2-1. Circuit Schematic in the standard Test Fixture 
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Figure 2-2 shows the circuit schematic of select&le channels in the test fixture with module 
selector (option 300). 

To Source Momtc 

SMU4 

HP 160888 

jr (HP 41428) 
r---- OptIon 300 -, 1 

HVU2 

HCU2 

CONTROL 

Operation Diagram 
To HP4142B No seiectlm 9 To Test Dewce 

SMU FORCE 
SMU 1 0 o\ 

HVIJ FORCE 0 
“VU D -FORCE 

HCU FORCE HIGH-p- 
HCU 

ila *electlmlH”U 
SMU SENSE 0 SMu h--z SENSE 

HCU SENSE HIGH O--- 
HC” 

5fb111 GUARD 
suuirro selec,,“n,HC” 

L G’JARD 
HVU GUARD cl HV” 

HCU FORCE LOW 0 o FORCE LOW 

HCU SENSE LOW 0 - SENSE LOW 

Figure 2-2. Circuit Schematic of selectable channels (option 300 only) 
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The test fixture is equipped wit,h an interlock (INTLK) terminal that prevents the user from 
getting an electric shock during operation. A Source Monitor has an INTLK terminal that is 
made from a BNC connector, and it must be connected to the INTLK terminal of the test fixture 
using a BNC-BNC cable. When the lid of the test fixture is open, two switches at the center 
conductor of the INTLK terminal are open. The instrument recognizes that the test lid of the 
fixture is not closed and does not output high voltage. 

The test fixture is also equipped with an HVU ON/OFF STATUS terminal to indicate whether 
the output switch of the HVU is on or off. The HVU may output dangerous voltages of up to 
1000 v. 

- 
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Attaching a Socket Module in the Test Fixture 
After choosing the correct socket module for the DUT, you must install the socket module 
into the test fixture. Figure 2-3 shows the attachment into the test fixture. Use the following 
procedure to attach the socket module: 

1. Open the lid of the test fixture. 

2. Check that the black pkastic fasteners of the socket module are unlocked. 

3. Put the socket module into the test fixture. 

4. Press the black fasteners down to lock the socket module into place. 

Use the following procedure to remove a socket module from the test fixture: 

1. Open the lid of the test fixture. 

2. Do not add any voltage or current to the terminals. 

3. Disconnect the connection cables. 

4. Pull up the black plastic fast,eners on both sides of the socket module. 

5. Lift the socket module from the test, fixture. 

Socket Module 

Figure 2-3. Attaching a Socket Module into the Test Fixture 
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Mounting and Wiring the DUT on the Socket Module 
Nine socket modules are provided for mounting the DUB. Three socket modules are for power 
devices and six socket modules are for low power devices. Figure 2-4 shows how to mount the 
DUT on the socket module. 

- 

Figure 2-4. Mounting the DUT on the Socket Module 

The three socket modules for power devices have force and sense terminals for Kelvin 
connections. As shown in the example to the right in Figure 2-4, connect the FORCE and 
SENSE terminals on the test fixture to the FORCE and SENSE terminals on the socket module 
using miniature banana - miniature banana connection cables. 

The six socket modules for low power devices have FORCE terminals only. As shown in the 
example to the left in Figure 2-4, connect both FORCE and SENSE terminals on the test fixture 
to the FORCE terminal on the socket module with miniature banana - pin plug connection 
cables. Insert, one pin plug into the terminal of the socket module in place and insert, the other 
pin plug into the tail hole of the inserted pin plug. To connect sense terminals as near as 
possible to the DUT, connect the sense terminals directly to the DUT with the minialure banana 
- miniature clip connection cables, as shown in Figure 2-5. 

To FORCE Termnal 

To SENSE Terrrllnat 

Figure 2-5. How to Make Kelvin Connections Close to the DUT 

If there is no socket module for a uniquely shaped electric device, connect all the terminals 
directly to the DUT on the blank Teflon board wilh the miniature banana - miniature clip 

Operation 2.7 



connection cables, as shown in Figure 2-G. Make sure to place the DUT on the blank Teflon 
board. 

ConnectIon Cables 

Figure 2-G. How to Make Connections on the Blank Teflon Board 

You can also create a mount on the universal socket module for uniquely shaped devices. 
Figure 2-7 shows an example of a universal socket module. The connection pins are used to 
connect to the pin plug terminal of the connection cable. Note that hydrochloric acid residue 
deposited by solder may cause electrical problems. Hewlett-Packard recommends that, you 
solder the wiring on the universal board using low hydrochloric acid solder (III’ part number: 
8090-0433). Do not, use t,he universal socket module for low-current measurements (less than 1 
nA) that require that, the leakage current, be kept very low. 

Figure 2-7. An Example Using the Universal Socket Module 

- 

- 
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- 3 
Maintenance 

Introduction 
This chapter provides the following maintenance information: cleaning, performing safety tests 
and servicing. 

Cleaning the ‘I&t Fixture 
7’0 maintain high performance, t,he test fixture must be kept clean. Oil, perspiration, hair, 
fibrous dust, and dirty dcgradc board insulation, which increases leakage current and decreases 
measurement accuracy. 

Ilcwlctt-Packard recommends the following clean-up procedure: 

Chassis, lid, innor plat.e, and socket modules: 

I. Make sure that voltage or current is not present at. any port. 

2. Disconnect, all cables from the test fixture. 

3. Using lint-free paper, gently wipe the chassis, lid, and inner plate. For any arc,? that will 
not come clean, dip the lint-free paper int,o alcohol and wipe the area gently. 

Connection cables: 

I. Disconnect t,hc connection cables from test fixture. 

2. Dip lint-free papc’r into alcohol and gently wipe the contact metal on the connection 
cables. 
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Performing the Safety Tests 
- 

Warning Dangerous voltages of up to 1000 V are forced to the HP 16088B. lb 
prevent electric shock, confirm that the following circuit operation tests 
of the Interlock (INTLK) terminal and the OUTPUT ON/OFF STATUS 
terminal pass before using the fixture. 

n If you use this fixture with an HP 4142B equipped with HVUs, perform the tests as described 
in “Performing the Safety Tests with an HP 4142B” in this section. 

n If you use this fixture with another high voltage source monitor unit, perform the tests as 
described in “Performing the Safety Tests without an HP 414213” in this section. 

Performing the Safety Tests with an HP 4142B 

Performing the INTLK Circuit Test 
1. Open the fixture lid. 

2. Press the &OCAL/SELF TEST] key on the front panel of the HP 414213 to perform Self-Test. 

3. Confirm that “U” is displayed in the ERROR/FAILURE display after Self-Test finishes. 

4. Close the fixture lid (short, the INTLK terminal). 

5. Press the CLOCALISELF TEST) key to perform Self-test. 

6. Confirm that “0” is displayed in the ERROR/FAILURE display after Self-Test finishes. 

If step 3 and step G pass, the INTLK circuit works correctly. If step 3 or step G does not p<ass, 
repair the INTLK circuit. 

Performing the OUTPUT ON/OFF STATUS Circuit Test 
1. Press the ~LOCAL~SELF TEST_) key to perform Self-Test. 

2. During Self-Test, confirm t,hat the warning indicator connected to the OUTPUT ON/OFF 
STATUS terminal is lit for about 5 seconds for each HVU installed. 

3. Confirm that the warning indicator is not lit after the Self-Test finishes. 

If step 2 and step 3 pass, the OUTPUT ON/OFF STATUS circuit works correctly. If step 2 or step 
3 does not pass, notify the nearest Hewlett-Packard office. 

1  
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Performing the Safety Tests without an HP 4142B 

Performing the INTLK Circuit Test 

1. Open the fixture lid. 

2. With a hand held multimeter, measure the resistance between the center and outer 
conductors of the INTLK terminal on the rear panel. 

3. Confirm that the resistance is greater than 100 kQ (interlock switch: OR). 

4. Close the fixture lid. 

5. Perform step 2. 

6. Confirm that the resistance is less than 2 Q (interlock switch: on). 

If step 3 and step G p<ass, the INTLK circuit, works corrcclly. If step 3 or step 0 does not p<ass, 
repair the INTLK circuit. 

Performing the OUTPUT ON/OFF STATUS Circuit Test 

1. Force 4 Vdc (fl Vdc) between the center and out,er conductors of the IIVUI OUTPUT 
ON/OFF STATUS terminal on the rear p;tncl (center conductor: + , outer conductor: -). 

2. Confirm that, the warning indicator is lit. 

3. Perform step 1 t.o the IIVU2 OUTPUT ON/OFF STATUS terminal. 

4. Confirm that the warning indicator is lit. 

If st,ep 2 and step 4 pass, the OUTPUT ON/OFF STATUS circuit works corrccl.ly. If step 2 or step 
4 does not pass, notify t hv nearest, I-Iewl(?tt,-P;lck;ud office. 
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Performing the Relay Switching Tests 
This section describes how to perform the relay switching tests to check the function of relays, 
which are on the relay board in the test fixture. 

Perform the tests after repairing the test fixture to verify operation of relays and inside wiring 
of the test fixture. 

Caution Place the test fixture within f20” of horizontal during relay switching tests. 

u 
If the angle exceeds *20”, the test fixture does not operate correctly (a relay 
that is set to off could be inadvertently set to on, and the resistance of the 
relay can increase). 

You can easily perform the relay switching tests with an HP 4142B by sending HP-IB commands 
from a controller. Or you can perform the relay switching tests with a power supply when you 
don’t have an IIP 4142B and a controller. 

Performing the Relay Switching Tests by using a Power Supply 
This section describes how to perform the relay switching tests by using a power supply. 
Figure 3-l shows the circuit for the relay switching tests that use a power supply. 

.Jl Conljtictot ~111 PKI. 
H P 1 G 08 t! B 

-__.-- 

Figure 3-l. Circuit for Relay Testing by using a Power Supply 

3-4 Maintenance 



- 

To test the relay switching, measure the resistance between connectors on the rear panel and 
pins of the DUT Connection Panel according to ‘I%ble 3-l and ‘I%ble 3-2. 

Figure 3-2 shows the locations of connectors on the rear panel and DUT Connection Panel, 

‘able 3-1. Relay Testing with the Power Supply Turned OFF 

Measurement Terminals 
Connectors on the Rear Pins on the DUT 

Panel Connection Panel 
SMU4 GUARD HVU2 GUARD 
HVU2 GUARD HVU2 GUARD 
HVU2 FORCE HVU2 FORCE 
SMU4 FORCE SMU4 FORCE 
SMU4 SENSE SMU4 SENSE 

HCU2 FORCE HIGH HCU2 FORCE HIGH 
HCU2 SENSE HIGH HCIJB SENSE HIGH 

Relay Tested 

K4 
K4 
K3 
K2 
K2 
Kl 
K5 

Measured 
Resistance 

<1on 
> 1OOkS-l 
> 1OOkQ 
> 1OOkQ 
> 1OOkQ 
> 1OOkQ 
> 1 OOkQ 

‘Ihble 3-2. Relay Testing with the Power Supply Turned ON 

I==-- Measurement Terminals 
Connectors on the Pins on the DUT 

Rear Panel Connection Panel 
SMU4 GUARD IIVUB GUARD 
IIVUB GUARD IIVU2 GUARD 
IIVUB FORCE HVU2 FORCE 
SMU4 FORCE SMU4 FORCE 
Sh’IU4 SENSE SMU4 SENSE 

IICU2 FORCE IIIGII IICU2 FORCE HIGII 
HClJ2 SI?NSE HIGII IICU2 SENSE IIIGII 

Relay Measured 
Tested Resistance 

Jl 24 HVU Control 
J 1 24 HVU Control 
Jl 24 HVU Control 
Jl 12 SMU Control 
Jl 12 SMU Control 
Jl 11 HCU Control 
Jl 11 HCIJ Cont,rol 

K4 
K4 
K3 
K2 
K2 
Kl 
K5 

> 1OOkfI 
<lOQ 
<1on 
<1on 
<1on 
<IO0 
<lOfl 

If the masured rcsistanccs do not correspond to ‘I?ible 3-l and lhblc 3-2, check the inside 
wiring of the test fixt,ure. If there are nny wiring mistakes, correct them. 
(For inside wiring of the test fixture, see Figure 3-8.) 

If the wiring is correct, and t.he measured resistances do not. correspond to ‘lkblc 3-l and 
‘Ihble 3-2, rcplacc the relays with new rclrlys. 

Figure 3-5 shows the circuit on t,hc Relay Board of the test lixturc. 

- 
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Control Connector 
D-SUB 25 p,ns 

SENSE HIGH 

Figure 3-2. Locations of Connectors and DUT Connection Panel 

- 
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‘-HVU -1 \- SMU -” _ H{;” (1) 

BIT0 BIT7 GND 
6000000~0 
~000000~0 

BIT8 BIT15 II 1-1 
I I I j IJ 

Figure 3-3. Component Locations on Relay Board Assembly 

‘Ihble 3-3. Part Numbers for Replaceable Relays 

Relay Number HP Part Number 
Kl 0490- 1763 
K2 0400- 1 G 13 
K3 0400- 1 G98 
K4 0490- lG04 
K5 0490- 1698 
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Performing the Relay Switching Tests by using an HP 4142B 
This section describes how to uses the Control Unit of an HP 4142B and a controller to test 
switching of relays. Figure 3-4 shows the configuration for the relay switching tests that use 
the HP 4142B. 

Controller 
HP 41428 

HP 160888 

/- HP 164936 25pln-25pm Cable 

c 

HP-IB Cable Control Unit 

Figure 3-4. Configuration for Relay Testing by using the HP 4142B 

By sending the ERC command as follows from the controller, you can set oath control situation. 

n For HVU Control: OUTPUT 717;“ERC”; 1,2 

w For SMU Control: OUTPUT 717; “ERC”; 1,1 

n For HCU Control: OUTPUT 717;“ERC”;1,3 

n For Open Condition: OUTPUT 717;“ERC”;l,O 

To test the relay switching, measure the resistance between conncct,ors on Lhc rear- panel and 
pins of the DUT Connection Panel according to ‘able 3-4. 

Figure 3-2 shows t,he locations of connectors on the rear panel and I)UT Conncclion Panel. 

- 
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Table 3-4. Relay Testing by using ERC Conmands 

ERC Command 

“ERC”; 1,2 
“ERG”; 1,2 
“ERG”; 1,‘2 
“ERC”;l,l 
“ERC”;l,l 
“ERC”; 1,3 
“ERC”;1,3 
“ERC”; 1,0 
“ERC”;l,O 
“ERC”; 1,O 
“ERC”;l,O 
“ERC”; 1,O 
“ERC”;l,O 
“ERC”;l,O 

Measuremer 
Connectors on the 

Rear Panel 
SMU4 GUARD 
HVU2 GUARD 
HVU2 FORCE 
SMU4 FORCE 
SMU4 SENSE 

HCU2 FORCE HIGH 
IICUB SENSE HIGH 

SMU4 GUARD 
HVU2 GUARD 
HVU2 FORCE 
SMU4 FORCE 
SM1J4 SENSE 

ITC1J2 FORCE IIIGII 
IICU2 SENSE HIGII 

Terminals 
l- 
I 

Pins on the DUT 
Connection Panel 

HVU2 GUARD 
HVU2 GUARD 
HVU2 FORCE 
SMU4 FORCE 
SMU4 SENSE 

HCU2 FORC,E HIGII 
HCU2 SENSE HIGII 

I IVU2 GUARD 
HVU2 GUARD 
IIVU2 FORCE 
SMU4 FORCE 
SMU4 SENSE 

HCU2 FORCE IIIGII 
HCU2 SENSE HIGH 

Relay 
Tested 

K4 
K4 
K3 
K2 
K2 
Kl 
K5 
K4 
K4 
K3 
K2 
K2 
Kl 
K5 

Measured 
Resistance 

> 1OOkL’ 
<lOfl 
<lOQ 
<1on 
<lOQ 
<1on 
<1on 
<1on 

>lOOkQ 
>lOOkQ 
>lOOkQ 
> 1 OOkQ 
> lOOka 
>lOOkQ 

If the measured resist;mces do not correspond to l%le 3-4, check the inside wiring of the test 
fixture. If there are r\ny wiring mist:ikes, correct them. 
(For inside wiring of the test, fixt.ure, see Figure 3-8.) 

If the wiring is correct, and the me,zsured resistances do not correspond to ‘1We 3-4, replace 
the relays with new relays. (For the 1oc;ttions rind the part numbers ol’ reI;tys, SW Figure 3-3 
and ‘Ihble 3-3.) 

Figure 3-5 shows the circuit. on the Relay bard of the test fixture. 
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Jl 
I I r-l I 

24 HVU Control j / / j / / 

K3 

Figure 3-5. Circuit on the Relay Board of the Test Fixture 
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Upgrading to HP 16088B Option 300 
You can upgrade from HP 16088B without Opt.300 to HP 16088I3 with Opt.300 by using the 
parts listed in the following table. For details about installation of Opt.300, see Figure 3-8. 

‘Ihble 3-5. Upgrade Parts List for Option 300 

0535-003 1 2 Nut 

16087-66501 1 RC?l;Ly 1Soard 

1 This cable includes t,wo coaxial cables-gray and black cables-wrapped in a tube. The 
gray cable is connected to the force terminal and t.he black cable is connckcled to t,he sense 
terminal of the IICU port. 

After installation of Opt.300, be sure to perform the safety tests and the relay switching tests 
to verify the wiring and the safety of the test fixture. 

- 
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Servicing the Test Fixture 
This section provides information for trained service personnel to repair the test fixture. 

“Replaceable Parts” provides the HP part numbers of replaceable parts. When a part needs to 
be replaced, order the parts from the nearest HP Sales and Service Oflice. 

- 

Warning High voltages may be present in the test fixture when voltage or current 
is added to the test fixture. Dangerous voltage may be generated on wires 
or parts and the danger of electric shock exists. 

Make sure that ports are not connected to the instruments before you repair the test fixture. 
When you remove the bottom cover, loosen the six flathead screws using a screwdriver, as 
shown in Figure 3-G. 

Flathead Screw M3A0.5: 0515-0914 % 

Figure 3-G. Removing the Bottom Cove1 

- 

When wiring the t cst tixturc and socket modules, use low hydrochloric acid solder (IIP part 
number: 8090-0433) to prevent the flux in t,hc solder from spreading unncccssarily. When 
soldering, make sure the terminals do not make contact with each other. AI'Lcr soldering, make 
sure that, there arc no lint bridges so that leakage current is minimal. 
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Keep the following items in mind when repairing socket modules: 

H Place a ferrite bead at the 8 mm point of the terminal on the socket side and fix the bead 
using epoxy adhesive. 

w Never allow the ferrite beads to make contact with each other. 

n For the three socket modules used for power devices, wrap the contacl of Lhe wire and 
socket terminal using heat-shrink tube (HP part number: 0800-1406). 
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Replaceable Parts 
- 

,_ .--- . . 

,.’ /--J .‘(19) l ‘, 

(15) 
117) 

I' y3) (;I' (9) c/IO) / 

(6) brown I’\1 I v 

1 : terminals connected to center conductc? 

: terrntnals connected to outer skrleld 

A : connectors that L;se J sc;lderlrry l:xpe 

Figure 3-7. View of Cable Connections in the Test Fixture without Option 300 
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lkble 3-6. 
Parts List of Cable Connections in the Test Fixture without Option 300 

I (111 

HP Part Number Quantity 
8120-0122 23cmx 1 

Description 
Coaxial Cable 

8 150-2605 23cm x 1 Wire 16 Black 
8 150-0450 30cm x 1 Wire 24 Oranne 
8 120-4856 35cm x 2 Coaxial Cable 50 R 
8150-0451 Gcmx 1. 40cmx 1 Wire 24 Yellow 
8150-0448 40cmx 1 
8120-5297 24cm 

Wire 24 Brown 
Coaxial Cable I%-’ 

8 150-4685 34cm x 1 Wire 24 Yellow 
8 150-4683 34cm x 1 Wire 24 Red 
8 150-4682 34cm x 1 Wire 24 Brown 
8 150-4684 34cm x 1 
8120-0102 25cmx8 

Wire 24 Orange 
Coaxial Cable 50 62 

3101-0302 2 Sense Switch (Single-Pole Double-Throw) 
8 150-0440 22cm x 1 Wire 24 Red 

I GO88-GG502 
0515-1550 

1 LED Board 
2 Screw M3-L 8 P-I-I 

1990-1219 1 LED 
16088-GlG17 1 c:kblc Assv 
41422-24099 1 3 1 Soldering Pipe I 

This cable includes two co:ixial cables-gr:ty :md bl;uzk cables-wrqpd in ;t tube. The 
gray cable is connect,ed to the force tcrmhul and Lhc black cable is connected to the sense 
terminal of the HCU port. 
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(16)' 

118) ' 

123, (2,4) (28) 

(17) (C,)brown (19) 

Figure 3-8. View of Cable Connections in the Test Fixture with Option 300 
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able 3-7. 
Parts List of Cable Connections in the Test Fixture with Option 300 

Description 
Coaxial Cable 
Wire 16 Black 
Wire 24 Orange 
Coaxial Cable 50 h2 

Wire 24 Yellow 

Wire 24 Brown 
Coaxial Cable Pair’ 
Wire 24 L3lack 

Wire 24 Yellow 
Wire 24 l<ctl 
Wire 24 13rown 
Wire 24 Orange 

Sense Swit.ch (Single-Pole Double-Throw) 
Wire 24 Red 
L1sl) Ibud 
Screw hU-I, 8 P-l-l 
LED 
Cable Assy 
Wire 24 licld 
Wire 24 Gray 
liectd llclay 
l?ccd Relay 
&cd Relay 
ltccd liclay 
Clcvis 
Nut 
Relay Ibard 
Soldering Pipe 

This cable includes two coaxial cables-gray and black cables-wrapped in a tube. The 
gray cable is comic~ctcd to the force terminal and the black cable is conncctcd to the sense 
tcrmimtl of t.hc IICXJ port. 
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For HCU’and SMU Connectors For GNDU Connector 

For HVU OUTPUT ON/OFF STATUS 2 Connector For HVU Force Connectors 

BNC Connector 

For Vm, Vs, INTLK, HVU OUTPUT ON/OFF STATUS 1 Connectors 

BNC Connector 

Figure 3-9. How to Install Triaxial and BNC Connectors 

When you USC option 300 in t,he test fixture, HCU 2 Sense Connector’s installation is the 
same as GNDU’s. 

Table 3-8. Parts List for Triaxial and BNC Connectors 

Reference Designation HP Part Number Quantity Description 

(1) 1250.l!)Oci 13 Triaxial ComIccttOr 

(2) 1250-0083 7 I3NC Connector 
(3) 2190-0016 
(4) 0360- 1190 
(5) 2950-0001 
(6) 5000-42 18 
(7) 1250-2228 

Number in the pnrcnt hcsis shows the quantit,y, when opl,ion 300 is inst allcd in the test 
fixture. 
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i t-b----, & 1 1 I I 

(2) (5) (6) (8) b (8) (6) (5) (3) 
i 

\I,,\,/ 
__.____-.--.. -.a 

J-J- 
Upsde Down and Rea 

Figure 3-10. Connections between Lid and Body 

‘Ihble 3-9. 
Parts List for Connections between Lid aud Body 

Reference Designation HP Part Number Quantity Description 
(1) 1008%24005 2 Cover 
\ - I  

(2) 

(3) 
(4) 

lG088-0120G 1 Angle (Right) 

16088-01205 1 Angle (Left) 
GOGO-OOlG 4 Phg-I lolc 

(5) 
(6) 

(7) 
(81 

3050-0803 
2 1 OO-OG44 

lG088-61616 
0515-1560 

2 Flat, Washer 
4 Lock Washer 

2 Cable Assy 
2 Screw M3-L 8 P-11 

(9) 
(10) 

0535-003 1 
lG088-GlG17 

2 Nut with Locker 

1 Cable Assy 
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Figure 3-11. Connections between Lid and Body 

‘Ihble 3-10. 
Parts List for Connections between Lid and Body 

Reference Designation HP Part Number Quantity Description 

(1) 16088-24003 2 I3ushiq 

(2) 1608%29001 1 Plate 
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Reference HP Part 

Deslgnatlon Number Quantity Description 

(1) 1200-1420 1 TO-3 or TO-66 Socket 
(2) 0515-2058 2 Piast1c Screw 
(3) 1390-0365 2 Snap-In Plunger 
(4) 1390-0366 2 Snap-k- Grommet 
(5) 2360-0190 3 Flathead Screw 6-32 
(6) 8150-5053 5cm x2 Wire 24 Black 

6 5cm x4 
(7) 9170-1501 6 Ferrite Bead 

(8) 0890-1496 lcm x10 Heat-Shrink Tube 

Figure 3-12. TO-3 or TO-GG Package Socket Module 

Reference HP Part 
Lkslgrla mn Nurn ber 

(1) 5040-3344 1 ItI-Ltr1e (3-Plrli ‘flciet 
(2) 0515-2058 2 
(3) 1390*31j5 2 slld~)-/11 hmpi 
14) 1330-0366 2 Snap-in Gornmet 
(5) 2360-0190 3 Flattwad irrew C-32 
6) 8150-5053 4 5cmx.3 Wire 24 Hlaci; 

7.5crn r j 

(7) 9170-1501 $5 Ferrite BiP<id 
(8) 0890-1496 km x 12 Heat-Shlink lube 

Figure 3-13. In-Line Package Socket Module 

Figure 3-14. Axial Lead Package Socket Module 
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Reference HP Part 
Designation NUrnkl Ouantlty DeSCrlptlOll 

(1) 12OC+O976 1 TO (4-Pfn Large1 Socket 
(2) 1200-0977 1 TO (4-Ptr Small) Socket 
(3) 3050-0229 4 Flat Washer 
14) 2190-0913 4 L”‘k Washer 
(5) ‘2’260-0002 4 NJ1 
(6) 1390-0365 2 Snap-In Plunger 
(7) 1393-0366 2 Snap-l,, Grommet 
(8) 8150-4687 6cm X4 Wire 24 Blue 

8150-4688 km x4 Wire 24 Purple 
(9) 9170-0029 8 Care-Msgnetlc aeaa 
(10) 2360.01% 3 Flathead Screw 

Figure 3-15. TO- (4-yin) Package Socket Module 

151 1390-0365 2 Snap-l” Plunger 
61 1390-0366 2 snap-in Gr”riNr”r, 
in 8150-4681 Kkmx 3 ‘Me 74 Black 

8150-4685 Jcrn ~4 Wire ?J Yellow 
12cmx2 

\ 
8Ec465b 5cm x 4 wire 24 Gee,, 

‘h 8150-4687 Ecrt. x4 Wire ?4 Blue 
8150-4658 7~111 x 3 Wire ?i C,N~,~ 
815U-4089 hirr, I 3 Wire ?4 Gtav 
8150-4690 YLW * 5 Wire ?-I Whtte 

iai 

8 

917O-0029 78 Core-Magrlrtlc bedd 

191 2360-OK 3 Flathrad Srrrw . ..I 

Figure 3-16. Dual-In-Line (2%pin) Package Socket Module 

Figure 3-17. Dual-In-Line (l&pin) Package Socket Module 
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Reference HP Part 
Deslgnatlon Numbw Quantity DeSCrlptlOn 

(1) 1200-0238 1 TO (8-P1n) Socket 
izoo-0239 1 TO (lo-Pm) Socket 
1200-0240 1 TO K-Pm) Socket 

(2) 3050-0229 2 Flat Washer 
(3) 2150-09l3 2 Lock Washer 
(4) 2260-0002 2 Nut 
(5) 1390-0365 2 Snap-In Plunger 

(6) 139c-0366 2 Snap-in Grommet 
(7) 8150-4686 -- Wire 24 Green (Umts: cm) 

8150-4687 -- Wtre 24 Blue (Units: cm) 
8150-4686 -- Wm2 24 Purple w!ats: cm) 

(8) 9170-0029 6/10/12 Core-Magnetr Bead 
(9) 2360-0190 3 Flathead Screw 

Figure 3-18. TO- (8-, lo-, and 12-yin) Package Socket Module 

Figure 3-19. Universal Socket Module 

Maintenance 3.23 



Reorder No. or 
Manual Part No. 
16088-90010 

Kita HEWLETT 
PACKARD 

- 

Copyright @ 1992 
IIewlett-Packard Company 
Printed in Japan G/92 

Manufacturing 
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16088-90013 
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