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Legal and Safety Information

HEWLETT-PACKARD WARRANTY STATEMENT
HP PRODUCT: HP TS-5400 Functional Test System Series|| DURATION OF WARRANTY: 1year

1. ThisHewlett-Packard product is warranted against defectsin materials and workmanship for a period of oneyear, with on-site service,
from date of shipment. Duration and conditions of warranty for this product may be superseded when the product is integrated into
(becomes a part of) other HP products. During the warranty period, Hewlett-Packard Company will, at its option, either repair or replace
products which prove to be defective.

2. For warranty service or repair, this product must be returned to a service facility designated by Hewlett-Packard (HP). Buyer shall
prepay shipping charges to HP and HP shall pay shipping chargesto return the product to Buyer. However, Buyer shall pay al shipping
charges, duties, and taxes for products returned to HP from another country

3. HP warrants that HP software will not fail to execute its programming instructions, for the period specified above, due to defectsin
materia and workmanship when properly installed and used. If HP receives notice of such defects during the warranty period, HP will
repl ace software media which does not execute its programming instructions due to such defects.

4. HP does not warrant that the operation of HP products will be interrupted or error free. If HPis unable, within a reasonable time, to
repair or replace any product to a condition as warranted, customer will be entitled to arefund of the purchase price upon prompt return
of the product.

5. HP products may contain remanufactured parts equivalent to new in performance or may have been subject to incidental use.

6. The warranty period begins on the date of delivery or on the date of installation if installed by HP. If customer schedules or delays HP
installation more than 30 days after delivery, warranty begins on the 31st day from delivery.

7. Warranty does not apply to defects resulting from (a) improper or inadequate maintenance or calibration, (b) software, interfacing, parts
or supplies not supplied by HP, (c) unauthorized modification or misuse, (d) operation outside of the published environmental
specifications for the product, or (€) improper site preparation or maintenance.

8. TOTHE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRANTIES ARE EXCLUSIVE AND NO OTHER
WARRANTY OR CONDITION, WHETHER WRITTEN OR ORAL, ISEXPRESSED OR IMPLIED AND HP SPECIFICALLY
DISCLAIMS ANY IMPLIED WARRANTY OR CONDITIONS OF MERCHANTABILITY, SATISFACTORY QUALITY, AND
FITNESS FOR A PARTICULAR PURPOSE.

9. HP will be liable for damage to tangible property per incident up to the greater of $300,000 or the actual amount paid for the product
that is the subject of the claim, and for damages for bodily injury or death, to the extent that all such damages are determined by a court
of competent jurisdiction to have been directly caused by a defective HP product.

10. TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES IN THIS WARRANTY STATEMENT ARE CUSTOMER’S

SOLE AND EXLUSIVE REMEDIES. EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL HP OR ITS SUPPLIERS BE

LIABLE FOR LOSS OF DATA OR FOR DIRECT, SPECIAL, INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST PROFIT OR

DATA), OR OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR OTHERWISE.

FOR CONSUMER TRANSACTIONS IN AUSTRALIA AND NEW ZEALAND: THE WARRANTY TERMS CONTAINED IN THIS
STATEMENT, EXCEPT TO THE EXTENT LAWFULLY PERMITTED, DO NOT EXCLUDE, RESTRICT OR MODIFY AND ARE

IN ADDITION TO THE MANDATORY STATUTORY RIGHTS APPLICABLE TO THE SALE OF THIS PRODUCT TO YOU.

Trademark Information

Microsoft® is a U.S. registered trademarks of Microsoft Corporation.
Windows NT® is a U.S. registered trademarks of Microsoft Corporation.

PACKARD

(6/0 HEWLETT®

HP E6198A Switch/Load Unit User's Manual
Edition 1
Copyright © 1999 Hewlett-Packard Company. All Rights Reserved.




Documentation History

All Editions and Updates of this manual and their creation date are listed below. The first Edition of the manual is Etitiddition

number increments by 1 whenever the manual is revised. Updates, which are issued between Editions, contain replacement pages to
correct or add additional information to the current Edition of the manual. Whenever a new Edition is created, it widlcohtam

Update information for the previous Edition. Each new Edition or Update also includes a revised copy of this documepigtjzageist

Edition 1 (E6198-90000). ... ...... .ottt September 1999

Safety Symbols

Instruction manual symbol affixed to .
product. Indicates that the user must refer to /\/ Alternating current (AC)
the manual for specific WARNING or

CAUTION information to avoid personal
injury or damage to the product.

& Indicates hazardous voltages.
| Indicates the field wiring terminal that must

— be connected to earth ground before
operating the equipment—protects against
electrical shock in case of fault.

— Direct current (DC).

Calls attention to a procedure, practice, or
condition that could cause bodily injury or
death.

WARNING

Calls attention to a procedure, practice, or

/—Jﬁ or _|_ Frame or chaﬁsis ground telrminaIT]EypicaIIy CAUTION  ¢ondition that could possibly cause damage to
connects to the equipment's metal frame. equipment or permanent loss of data.

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and repair of tHiaifuoeltwt.
comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of designrenandfactu
intended use of the product. Hewlett-Packard Company assumes no liability for the customer's failure to comply with thesentsqui

Ground the equipment: For Safety Class 1 equipment (equipment having a protective earth terminal), an uninterruptible safety earth
ground must be provided from the mains power source to the product input wiring terminals or supplied power cable.

DO NOT operate the product in an explosive atmosphere or in the presence of flammable gases or fumes.

For continued protection against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current raggndCemiN®O T
use repaired fuses or short-circuited fuse holders.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields. Procedures involving the removal of
covers or shields are for use by service-trained personnel only. Under certain conditions, dangerous voltages may d@kisheven wi
equipment switched off. To avoid dangerous electrical shock, DO NOT perform procedures involving cover or shield remoy@lunless
are qualified to do so.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this product have been
impaired, either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use thel product unti
safe operation can be verified by service-trained personnel. If necessary, return the product to a Hewlett-Packard Bates@ffic&Se

for service and repair to ensure that safety features are maintained.

DO NOT serviceor adjust alone: Do not attempt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.

DO NOT substitute partsor modify equipment: Because of the danger of introducing additional hazards, do not install substitute parts
or perform any unauthorized modification to the product. Return the product to a Hewlett-Packard Sales and Service @ffice for s
and repair to ensure that safety features are maintained.

Operating L ocation: Sheltered location where air temperature and humidity are controlled within this product’s specifications and the
product is protected against direct exposure to climatic conditions such as direct sunlight, wind, rain, snow, sleet veatercpay

or splash, hoarfrost or dew. (Typically, indoor.) Pollution environment for which this product may be operated is |EC & dRgjhee

2.




WARNINGS (Cont.)

The HP TS-5400 System can have modules that are capabl e of measuring voltages up to 450V maximum. Voltage levels abovethelevels
specified for accessible connectors or cable ends could cause bodily injury or death to an operator. Special precautions must be adhered
to (discussed below) when applying voltagesin excess of 60 Vdc, 30 Vac rms or 42.4 Vac peak.

M odule connectors and test signal cables connected to them cannot be operator accessible. Cables and connectors are considered
inaccessibleif atool (e.g., screwdriver, wrench, socket, etc.) or akey (equipment in alocked cabinet) isrequired to gain access to them.
Additionally, the operator cannot have access to a conductive surface connected to any cable conductor (High, Low or Guard).

Assurethe equipment under test hasadequateinsulation between the cable connectionsand any oper ator -accessible parts (doors,
covers, panels, shields, cases, cabinets, etc.). Verify there are multiple and sufficient protective means (rated for the voltages you are
applying) to assure the operator will NOT come into contact with any energized conductor even if one of the protective meansfails to
work asintended. For example, the inner side of a case, cabinet, door, cover or panel can be covered with an insulating material aswell
as routing the test cables to the module’s front panel connectors through non-conductive, flexible conduit such as thlectrseal in
power distribution.

CLEANING INFORMATION
The system should only be cleaned by wiping it with a soft damp cloth.

Environmental Requirements
Altitude: 2000 meters or less.
Operating Temperature: 5 °C to 40 °C (41 ° F to 104 °F).
Humidity: 5 percent to 80 percent relative humidity (non-condensing).




Declaration of Conformity
According to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Hewlett-Packard Company
Loveland Manufacturing Center

Manufacturer’'s Address: 815 14th Street S.W.
Loveland, Colorado 80537

Declares, that the product:

Product Name: HP TS-5400 Functional Test System Series||
Model Number: HP E8770A/E8785A
Product Options: All

Conformsto the following Product Specifications:

Safety: |EC 61010-1 (1990)+A2:1995/EN61010-1:1993+A2:1995
CSA C22.2 #1010.1 (1992)
UL 3111

EMC: CISPR 11:1990/EN55011 1991: Group 1, Class A

EN50082-1:1992

|EC 61000-4-2:1995/: 4kV CD

|EC 61000-4-3:1995/: 3V/m

|EC 61000-4-4:1995/: 1 kV Power line

Supplementary Information: This product complies with the requirements of the Low Voltage Directive
73/23/EEC (inclusive 93/68/EEC). This product also wherewith complies with the protection requirements of:
The EMC Directive 89/336/EEC and carriesthe "CE" marking accordingly. Attestation is provided according to
article 10(2) of the Directive by a Technical Construction File.

Technical File Number: 95-0900-002-T CF Rev. C Dated: 28 June, 1999

A Technical Report/Certificate has been issued by the following appointed Competent Body, namely,
KEMA Registered Quality Nederland B.V.

Utrechtseweg 310, 6812 AR Arnhem

6800 ET Arnhem, The Netherlands

Certificate Number: 71301-KRQ/EMC 97-4165 Dated: February 18, 1997

June 28, 1999 %‘/ﬁéz’

U Jim White, QA Manager

For Compliance I nformation ONLY,, contact:

Australian Contact: Product Regulations Manager, Hewlett-Packard Australia Ltd., 31-41 Joseph Street, Blackburn,
Victoria 3130, Australia

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department
HQ-TRE, Standards Europe, Herrenberger Stral3e 130, D-71034 Boblingen (FAX:
+49-7031-14-3143)

USA Contact: Product Regulations Manager, Hewlett-Packard Company, P.O. Box 301, Mail Stop BU212,
Loveland, CO 80537




Chapter 1

Switch/Load Unit and Plug-In Cards

Overview

This chapter gives an overview of the Switch/Load Unit, Load Cards, and
other associated equipment. The chapter contains the foll owing information.

® Switch/Load Unit Description . ...................... page 9

® HP E6175A 8-Channel High-Current Load Card. . ... .... page 14
®* HP E6176A 16-Channel High-Current Load Card. . . . . . .. page 15
® HP E6177A 24-Channel Medium-Current Card. . .. ... ... page 16
®* HP E6178B 8-Channel Heavy Duty Load Card . .. .... ... page 17
® HP E8792A and E8793A 32-Pin Matrix Cards .. ........ page 18
®* HPE8794A CustomCard. . ...t page 19

Switch/Load Unit Description

The HP E6198A Switch/Load Unit, Figure 1-1, consists of astandard VME

type enclosure, a custom high current backplane, and slots for up to 21
optional HP plug-in cards. The following plug-in cards are available:

®* HP E6175 8-Channel load card,

®* HP E6176A 16-Channel load card,

®* HP E6177A 24-Channel load card,

* HP E6178B 8-Channel, High Power Load Card,

® HP E8792A 32-Pin Matrix Card with instrumentation support,
®* HP E8793A 32-Pin Matrix Card.

®* HP E8794A Custom Card.

The above plug-in cards are described in detail in Chapters 3, 4 and
Appendices B and C of this manual.

Switch/Load Unit and Plug-In Cards Overview



Figure 1-1. HP E6198A Switch/Load Unit

In addition to holding load cards, pin matrix cards and custom cards the
Switch/L oad Unit(s) provides the following capabilities:

® Built-in parallel interface,

® Digital 1/O,

® Current Sense,

® Power Bus Sense,

® Two DAC Channels

® +12V, -12V, and Spare Power.

Each of the abovefeaturesis described in detail in the following paragraphs.

Parallel Interface The Switch/Load Unit switching and data transfer is controlled through a
built-in parallel interface. Figure 2-11 on page 35 shows the location of the
paralel interface.

Digital I/O  TheSwitch/Load Unit provides8-bitsof digital input, 8-bitsof digital output
(Open Drain Out), and 8-bits of TTL-level digital output (Spare Digital
Out). Typical usesfor the digital 1/O include:

® Automation control,

® Digital control of circuitry on the HP E8794A Custom Card,
® Digital switches (for example, to indicate door open/closed),
® Actuator control,

® FixtureID.

There is no handshaking capability.

10 Switch/Load Unit and Plug-In Cards Overview Chapter 1



Digital Input  Thedigital input bits have TTL thresholds (0.55 vdc for low, 3.0 Vdc for
high) and are protected to 24 Vdc. These includes the Fixture ID that also
use standard TTL inputs, but are not protected to +24 Vdc. Figure 1-2 is a
typical example showing the usage of a digital input bit.

+5 to +24 +5to +24
Digital |
Input ! Proximity
Bit | Detector
| ¢ 1
| D)

-
'Jf

Figure 1-2. Digital Input Example

Open Drain Digital The digital output bits use open drain drive circuitry designed for pull-ups
Output upto +24 Vdc. The output port FET can sink up to 250mA. Figure 1-3 is an
example showing one digital output bit controlling a relay.

+24 Vdc

J : Control
Relay

Open Drain |

Digital Output
Bt = |77

(

Figure 1-3. Digital Output Example

DAC Channels The two 14-bit channels of DAC provide 16 volts at 10 mA each. In order
to provide this voltage swing, a charge pump is used to step-up the £12 volt
supply. The DAC channels are typically used for controlling differential
input, voltage-controlled power supplies.

Chapter 1 Switch/Load Unit and Plug-In Cards Overview 11



+12Vdc, -12Vdc, +12V and-12V fromthe Switch/Load Unit Power Supply. The +12V supply
Spare Power " deliver 1A, the -12V supply can deliver 800mA. Y ou can also connect
an additional (spare) power supply to the Switch/Load Unit backplane, see

“Connecting an Additional (Spare) Power Supply” on page 30 for details.

Note These power supplies have resettable fuses located on the Switch/Load
Unit. Should an overload occur, the fuse(s) will open. To reset the fuse(s),
remove power from the Switch/Load Unit for approximately 20 seconds.
The fuse(s) will reset when power is re-applied.

Current Sense The Isense+ and Isense- lines connect to the current sense bus on the
Switch/Load Unit backplane. These lines are used for sensing current on a
selected load card channel. The 8-Channel and 16-Channel High Current
Load Cards are designed to connect to the current sense bus. Each channel's
current sense lines are multiplexed so that on each card only one channel at
a time can be connected to the current sense bus.

Power Bus Sense Power Bus Sense 1 - 4 are the remote sense lines for the power supplies
connected to power buses 1 - 4. Remote sensing compensates for losses in
the system wiring and ensures that the voltage value set will be applied at
the sense point.

12 Switch/Load Unit and Plug-In Cards Overview Chapter 1



Switch/Load Unit Figure 1-4 shows a conceptua block diagram of the HP E6198A
; Switch/Load Unit. All plug-in cards are optional so your system will havea
Block Di agram different mix of cards from that shown here. Each type of plug-in card is
described on the following pages. The Test System Interface or Mass
Interconnect are also optional--you can also interface directly to the
Switch/Load Unit. See Chapter 2 for details.

HP E6198A Switch/Load Unit

I
stgrj;l jrv Load Card #1 :
Power | . . |
Supply #2 - Pin Matrix Card #1 '
Power [ |
Supply #3 Custom Card

Digital In, Power Bus Sense,
Isense

I

I
Switch/Load Unit |
Circuitry |
I

Power Bus
Analog Bus

QA ——————————-1

Digital Out, DAC, +12V, -12V

iTo/From
uuT

Load Card #2

Pin Matrix Card #2

Test System Interface or Mass Interconnect

I

| |

o o ° |

e o | o |

o © | [ |

| |

| \
\—L Load Card #n

I

| |

| . _ 1

I Pin Matrix Card #n l

\ y;

Note: All plug-in cards are optional--the mix and numbers of cards in your system will be different than shown here.

Figure 1-4. Switch/Load Unit Block Diagram
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HP E6175A 8-Channel High-Current Load Card

The HP E6175A 8-Channel High-Current load card, with current sensing, is
intended to be used with loads mounted inside the Switch/Load Unit. This
card provides great flexibility, low series resistance, and high current
carrying capability. A nine-inch by four-inch area of sheet metal isleft open
on the front of the card for mounting loads. Y ou provide the load mounting
hardware, drilling holes in the sheet metal as needed. The card istwo slots
wide, 4 cm (1.6-inches), to alow mounting of larger loads. Due to its high
current capability, itisrecommended that it be mounted in theleft side (slots
1-4) of theHP E6198A Switch/Load Unit enclosure, closest to theincoming
power buses. Each channel is capable of up to 7.5 amperes continuous carry
current or up to 15 amperes with atwo percent duty cycle. The HP E6175A
is supplied with aslow blow fuse on each channel to protect the card traces
against extended high current operation. The card typeis 0l;,. Figure 1-5

shows ablock diagram of the HP E6175A Load Card.

Mother Board
Interface :IConfiguration
J2
18002 Connector
Sheet AAAS Current Sense
uuT Metal MV Control
Loads Load Mounted ISense- l ISense+ 1800 | ontrol.__
P2 Switches Loads Protection
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i E : —o—__ PwrSw1 Relay Slot‘ <:>
Chan 2 < %0\0 : , NC182 Decode Logic bower
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! Load2 ! i
1 1 I
h | — |
i i i | Flyback Protection |
i ' |
I 1 I
1 1 !
1 1 :
i | i P1
1 1 !
1 1 I
i i : °
i | |
' ! i ° GPIB/HP-IB
i i ! B[00 8 © §No . m
! ! i ° 1.3 5/7 PB1! PS#1
| | | =
i i : ° PB2, "
| i ! [ | PS #2
i i : ° PBBi -
| ! ! PB4,
1 1 ! |
: : i 2 4 6|8 3 || Ps#3
1 1 S
: | ! uiteo o ole]|nc - I
! ! i ISense- l l|Sense+
1 1 !
1 Lo;ad7 | LdSense-7&8 LdSense+7&8
I | 1
Chan 7 ¢&—o “So———&{ Load }< /No7&8
! ! ! —0\: PwrSw4
Chan 8 <6—o o < < \Nc7&3
1 1 ]
| 1 | J7
! : 14 3 PB788
I 1 ]
I 1 ]
I 1 1
! ] ' | Flyback Protection
S —
I ]
1

1
J1 even # rows J1 odd # rows

Figure 1-5. HP E6175A 8-Channel High Current Load Card Block Diagram
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HP E6176A 16-Channel High-Current Load Card

The HP E6176A 16-Channel High Current Load card, shownin Figure 1-6,
requires externally mounting the loads. The single-slot design offers high
load density for high-current loads where current transducers and bridge
drive configurations are not required.

Y ou determine where and how the |oads are mounted externally. Two load
connectors, J1 and J2, are used with loads 1 through 8 on J1 and loads 9
through 16 on J2. The flyback protection is connected from both the
normally open (NO) and normally closed (NC) power switch connections.
The card typeis 02,

Mother Board . .
e 7] ot
1800 |
m Current Sense
LUUJ Load E'\)/(lterntal ISense- lISense+ 180Q . Control
oadas oun .
P2 Switches Loads PB1 Protection Address
: ' ! Rs / NO1 Relay Timer ——
Chan 1 ¢¢— o T Pwrowi | Relay Slot Data
Nl | | / NC1 Decode Logic : :
| Load1 ! | LdSense-1 LdSense+1 Power
| 1 I | | ————
: ! 1| Flyback Protection | +5, 12V
i | i
! ! ! ISense- ISense+
: ! ! l l L~ PwrSw2
I 1 1 PB2
| ! ! op ~]
| | | Rs bt
Chan 2 &—o o P1
Lo | | / NC2
! Load2 | | LdSense-2 LdSense+2
1 L1
i ! !| Flyback Protection - — - ——
: 1 I I GPIB/HPIB
I I
| | [ a7 | [0 ] 0 o |No | -
: J1 even # rows J1 odd # rows PB1' PS #1
i ! [ — -
| | | —
! : : L] PB2, T
! ! PS #2
' i i 1 e e |1 |
A P o (e
|
! i i PB4
: : : . :
| ! ! PS #3
I 1 ! J12 || —
|
: E i ° I Ho o @ |Nc o o
i 1 | ISense- L ISense+
|
! E i PB16
| ! ! R //No16
' I | S -
Chan 16 <H\C Load 16 PwrSw16
N i i / NC16
|Load16 I | LdSense-16 LdSense+16
| | |
! ! | Flyback Protection
T T
J2 even # rows J2 odd # rows

Figure 1-6. HP E6176A 16-Channel High Current Load Card Block Diagram
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HP E6177A 24-Channel Medium-Current Card

The HP E6177A 24-Channel Medium-Current Load Card, Figure 1-7, is
intended to be used with loads mounted inside the Switch/Load Unit. A
nine-inch by four-inch area of sheet meta isleft open on thefront of the card
to alow room for mounting small loads. The card is one slot wide. Each
channel iscapable of up to 2A continuouscarry current. The card typeis03;,.

Mother Board

Configuration
Interface Connector
] Current Sense
UuT Load External Control
Loads Switches Mount Relay Timer
F2 Load1 Loads Relay Slot Address
\ \ , , NO1 Decode Logic
Chan 1 &0 No—— << Load 1 |-< PB1 o Pwrswi Data
: Common : : NC
< : : Power
I 1 1
i Load2 i i PwrSw2 +5, #12v
! \ ! ! NO2
PB2
Cranz -0~ {Teaa2} < N,
I 1 1
<' Common i i NC2
: 1 | P1
! i i
| 1 1
1 1
| 1 1 [ J
| | | T e
: | | ° GPIB/HPIB
1 1
! ! ! 38| [O0]6 o |NO . -
I
: | | ° pB1' _Ps#
! | | —1
| | : —
! : : i PB2, "
! 1 1 ! PS #2
i : : ° 112 o o @ |24 PBS||—-
1 1
i i i ° PB4,
: i i ! PS #3
| | | % ] L
I
! i i ° J10415 H0 @ @ |Nc o
| | |
| 1 1
! Load24 | i
H 1 1
! \ i PB24 NO24
Chan 24 <H\—< O\IPwrSw24
i i i NC24
< Common 1 !
i i J i
| 1 1
| ! H
J1 even # rows J1 odd # rows
Figure 1-7. HP E6177A 24-Channel Medium Current Load Card Block Diagram
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HP E6178B 8-Channel Heavy Duty Load Card

TheHP E6178B 8-Channel Heavy Duty Load Card, Figure 1-8, with current
sensing, isintended to be used with high power loads mounted outside the

Switch/Load Unit. The card occupies two slotsin the Switch/Load Unit.

Power supply connections are made directly from the external power
supplies to the Load Card - not through the HP E6198A Switch/Load Unit

Power Supply Buses. Each channel is capable of up to 30 Amps continuous
carry into aresistive load. The card type is 04,

Caution

It is possible to close more than one channel at a time. The

power supply connections to the load card and individual

channels are rated for 30 amps maximum continuous. Do not

exceed these specifications.

Backplane
Interface
Externall ISense+ _ Current Sense
Y ISense Relay Timer
Load Mounted
Relays Loads 750 Decode Logic : Address :
CH1 Jn J31 CH1 b
o0 o—e—< LEM Us
P21 < Current Transducer <Difd>
Power
Flyback Protection 35, £12V
P1
ISenseJrl llSense—
750
CH2,, ~ )12 32 CH2 bus
&—o —< LEM
P22 < Current Transducer|
Flyback Protection L1
Bridge Load HP-1B
Example 14AWG Teflon
|sense+l l|5enge_ Insultated Wires |
1
) Bridge Load
y 750 Y% [CHY, Jumper
CH3 J13 J33 A - ' CH3 bus CH2 + Power
LEM 1
P23 Ko o= 100  supply
Ha4
C PS bus — | Remote
Flyback Protection CHS ’ X Sense
CHé % '
CH7 ]
. CH8 M o
. J101, J103,
° J105, J107 To Optional
LI Remote Sense
ISense+(L lISense— P2 Connection at .
uut
750 —
S 138 +12,-12, GND&——
CH8 (o o ¢ LEM CH8 bus
P28 < Current Transducer] To Lood%/_ External
Relays 8 emnd
Drive
i Connector
Flyback Protection To Sense
Relays < 8

Figure 1-8. HP E6178B 8-Channel Heavy Duty Load Card Block Diagram
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HP E8792A and E8793A 32-Pin Matrix Cards

Both the HP E8792A and E8793A 32-Pin Matrix Cards contain a

32 x 4 Measurement Matrix for switching signals to and from the Anaog
Bus. The HP E8792A also containsa 16 x 5 Instrument Matrix that connects
external measuring instrumentsto the Analog Bus. Figure 1-9isasimplified
block diagram showing how the HP E8792A and E8793A aretypically used
together in asystem. As shown in Figure 1-9, if you need more UUT
connections, simply add more HP E8793A 32-Pin Matrix Cards to the bus.

32 Measurement Channels 32 Measurement Channels 32 Measurement Channels
To/From UUT To/From UUT To/From UUT
L] maog L[] T[] mnmog | [[] [ []]
LU L 1 e B «'% - ...%\ %9?% T % N
] I T T I
b i .ee } cee —] sss |
| | | I |
i i .es i .ee i ees |
I } .es } [ryq— ees |
| I | e | I
] I T T I
-— 32x4 } } 32x4 } } 32x4 }
— Measurement | | Measurement | | Measurement |
— Matrix J l Matrix J l Matrix }
16 Instrument ] T Tt Tt
Channels ) HP E8793 . HP E8793
— } Pin Matrix Card #1 Pin Matrix Card #n
I
— I
|
S | |
| 16x5 |
! I
! '”S’\tﬂr“mem | HP E8792
\¥77a7trlxii/‘ Pin Matrix Card

Figure 1-9. Pin Matrix Cards Conceptual Overview

Note The AUX channels are not shown in Figure 1-9. Refer to Chapter 4 for
detailed schematics of the 32-pin matrix cards.
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HP E8794A Custom Card

The HP E8794A Custom Card is used as ageneral-purpose breadboard card
for system integrators to add custom circuitry. The Custom Card contains a
breadboard area of through-holes on 0.1" centers for soldering custom
circuitry (see Figure 1-10). The Custom Card can al so be used to emul ate the
HP TS-5430 Series |, refer to Chapter 5 for details.
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Chapter 2
Configuring the Switch/Load Unit

This chapter shows how to configure the Switch/Load Unit. Chapter

contents are:
® Card Location Recommendations. . ................... page 22
¢ Backplane Jumpers, Connectors, and LEDs. . ........... page 24
® Connecting an Additional (Spare) Power Supply......... page 30
® ConfiguringthePowerBusses . . ..................... page 31
® Connecting the Switch/Load Unit to the Computer . . .. . .. page 35
® Adding a Second Switch/Load Unit .. ................. page 36

WARNING SHOCK HAZARD. Only service-trained personnel who are
aware of the hazards involved should install, remove, or
configure the Switch/Load Unit or plug-in cards. Before you
remove any installed card, disconnect AC power from the
mainframe and from other cards that may be connected to the
cards.

Caution STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to electrical
components, observe anti-static techniques whenever
removing a card from the Switch/Load Unit or whenever
working on a card.
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Card Location Recommendations

This section describes the factory default card installation locations. By
adopting these installation defaults, consistency from system to system is
maintained. Aswell, locations are reserved for future expansion if required.

For a single HP E6198A Switch/Load Unit installed in the
system

® . Install matrix cards first. Slots 15 through 21 are reserved for the
matrix and custom modules. Starting from slot 21 and working down,
install matrix modules and custom modules in the following order:

a. HP E8792A 32-Pin Matrix and Instrument Multiplexer Card
b. HP E8793A 32-Pin Matrix Card(s)
c. HP E8794A Custom Card(s)

® . Install the load cards using the following rules:

HP E6177A 24-Channel Load Cards
The HP E6177A 24 channel cards are installed first starting at slot
#1. To allow for future expansion, leave an open slot after the last
E6177A card.

HP E6176A 16-Channel Load Cards
The HP E6176A 16 channel cards are installed next. These cards are
installed in the slots following the last 24 channel card (keeping in
mind that a slot following the last 24 channel card is left open for
future use). To allow for future expansion, leave an open slot after
the last E6176A card.

HP E6178B 8-Channel Heavy Duty Load Cards
HP E6178B 8 channel Heavy Duty cards require 2 slots each. These
cards are installed in even slot locations only. Install E6178B cards
starting with the first available even slot following the 16 channel
cards (allowing one slot open for future expansion).

HP E6175A 8-Channel Load Cards
HP E6175A 8 channel cards require 2 slots each. These cards are
installed in even slot locations only. Install E6175A cards in first
available even slot following the E6178B 8 channel Heavy Duty
cards.

For example, Figure 2-1 shows the standard locations for matrix and load
cards for a system which contains three matrix cards, a custom card, two 24
channel, four 16 channel, one 8 channel, and one 8 channel heavy duty load
card. If using this configuration, be sure to leave the slots open between the
cards, as shown in the figure.
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Switch/Load Unit

e B-T7 o
s i e 3 3 )=l
o BN [ B M |o
= 2 2 22|12 2
o = Il = Qo o Inl o Q. o Q. = =
1000 (01| gD ElEE |5 ===
o LNAL 4 4| / 4 /' bl 4|0
@3 v5 m)\m{jin mEg - L /Q
/ N\ / / | 7/
Slot: 1 2 3 4 5 © 7 8 9 1M1 12 3 14 15 16 /(7 18 % 20 21
HP EB177A HP E6176A HP E6178A HP E6175A HP E8794A HP E8793A HpP E8792A
24-Channel 16-Channel 8-Channel 8-Channel Custom Card 32-Pin  32-Pin Matrix and
Load Cards Load Cards Heavy Duty Load Card Matrix Instrument
Load Card Cards  Multiplexer Card

Figure 2-1. Example of Load/Matrix/CXustom Cards Loading Order

Load Card Types Theavailable Load Cards and their associated L oad Card types are:

and Configuration
ID

®* HP E6175A 8-Channel cards—Card type is 1

®* HP E6176A 16-Channel cards—Card type is 2

®* HP E6177A 24-Channel cards—Card type is 3

* HP E6178B 8-Channel Heavy Duty cards—Card type is 1

Each card is equipped with a 10 pin connector to allow assignment of a
unique binary code ID number to each card. This is useful for verifying a
particular configuration of Switch/Load Unit cards in the Switch/Load Unit.

The configuration pins are normally high, so the configuration value is by
default FFr. Grounding selected pins creates a binary code which can be

read back through the registers on the backplane. Refer to Appendix B for

register definitions.

+5\%/CC
Pins 2-5 corresponds to bits 0-3, respectively. 1|J—-| 6D_—_|_
20 70 -
Pins 7-10 corresponds to bits 4-7, respectively. |3[] 8[]
400 9o0J
51 1001

Figure 2-2. Pin Assignments on Configuration Jack
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Backplane Jumpers, Connectors, and LEDs

Figure 2-3 showsthelocations of the various backplane jumpers, connectors
and LEDs. These components are described on the following pages.

SLoT1

SLoT 2

Power LEDs

StoT 3

SLoT 4

SLOTS5

\ 4

SLoT 6
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J
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5
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Figure 2-3. Switch/Load Unit Backplane Jumpers and Connectors (Parallel Interface Not Shown)
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Backplane Jumpers Table2-1 showsthefactory default configuration for each of the backplane
jumpers.

Table 2-1. Backplane Factory Default Jumper Settings

Jumper | Default Setting Description

JP1 Bussed Switch/Load Unit Current-Sense Bus Jumper, Slots 1
through 5

JpP2 Bussed Switch/Load Unit Current-Sense Bus Jumper, Slots 6
through 10

JP3 Bussed Switch/Load Unit Current-Sense Bus Jumper, Slots 11
through 15

JP4 0 (Zero) Frame Select address 0-7. When using multiple

Switch/Load Units in your test system, Jumper JP4
provides a unique address for each Switch/Load Unit.
Factory default (one Switch/Load Unit) is 0.

JP6 Local Switch/Load Unit Power Bus Sense select: Local/Remote
JP7 Local Switch/Load Unit Power Bus Sense select: Local/Remote
JP8 Local Switch/Load Unit Power Bus Sense select: Local/Remote
JP9 Local Switch/Load Unit Power Bus Sense select: Local/Remote

Backplane Thefollowing connector descriptions are referenced to Figure 2-3.

Connectors * J103 isthe Switch/Load Unit logic power supply connector. The logic

supply provides the required +5 volts and +12 volts for powering the
backplane and Load Cards. Resettable fuses on the backplane protect
each of the power supply lines.

® J104 connects the signal s that are cabled between the Switch/L oad
Unit and the mass interconnect. These signalsinclude:

-- eight-bit fixture D pinsallow the user to configure aunique 1D for
each mass interconnect fixture and read it back. Address O of the
backplane is used for the fixture ID and to read back the status of
reset and busy state of the backplane.

-- Digital In/Digital Out eight bitseach (TTL level).

-- Open Drain Outputs eight bits each.

-- Four pairsof current sense busses correspond to the current sense
pairs from dots 1-5, 6-10, 11-15, and 16-21. These busses may be
jumpered together to form a single bus, or split into independent
current sense busses using jumpers JP1-JP3. Jumpers JP1-JP3 are
shown in their factory default state of being bussed together. See
Chapter 3, "Switch/Load Unit Backplane” for additional
information and details for when you should split the busses.

-- Four remote power bus sense pinsremotely sense the power
busses at the UUT. Remote or local sensinsis set by jumpers
JP6-JP9 for power bus PB1-PB4 respectively. Thefactory default is
to sense the power supplies as remote.
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-- DAC 1 and 2 outputs

® J201-J221 arethe Load Card slot connectors for Load Card slots 1-21,
respectively. The top half of each Load Card connector is used to
provide slot power, address, data, and control lines. The bottom half of
each connector is used to connect the power bussesto the Load Cards.

® J222 and J223 provide the high power connections to power busses
PB1-PB4. Three supplies with acommon connection to PB1 or two
independent supplies can be configured on the four power busses.
Bulk bypassing between power busses may be desirable in certain
applications.

® J224 provides the sense connections for the four power busses.

Backplane LEDS Two setsof LEDsare provided on the backplane for avisual indication that
the Switch/Load Unit is functioning:

®* Power LEDs. The +5V, +12V, and -12V LEDs indicate the status of
the corresponding voltage lines from the Switch/Load Unit power
supply. If one or more LEDsisNOT illuminated, the most likely
problem was an overcurrent situation that opened the resettable
fuse(s). To reset the fuse(s), remove power from the Switch/L oad Unit
for approximately 20 seconds. The fuse(s) will reset when power is
re-applied.

®* Frame L EDs. The Frame Access LED flashes to indicate a data
access has occurred to that Switch/Load Unit. The five Slot Address
LEDsindicate the ot currently being addressed.
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connected via cable to a mass interconnect panel. User connections to the
UUT are then made from the mass interconnect panel. Refer to the

Y ou can a so make connections directly to J104 or to the exposed end of an
HP E3750-61607 or HP E6170-61610 cable connected to J104. Figure 2-4
isaJ104 connector pinout and Figure 2-5 showsthe pinoutsfor the exposed
cable connector end. Table 2-2 defines the signals available on J104.

configured as part of astandard HP system, J104 of the Switch/Load Unitis
appropriate mass interconnect wiring guide for connection details.

Digital 1/0, DAC 1 and 2, and the I Sense (current sense) lines. When

J104 Pinouts sSwitch/Load Unit backplane connector J104 carries such signals as the

System Gnd
Fixture ID (1)
Fixture ID (3)
Fixture ID (5)
Fixture ID (7)

System Gnd

Digital In (1)

Digital In (3)

Digital In (5)

Digital In (7)

Spare_DigOut (1)
Spare_DigOut (3)
Spare_DigOut (5)
Spare_DigOut (7)

ISense+ (1)

ISense+ (2)

ISense+ (3)

ISense+ (4)

Power Bus Sense 2
Power Bus Sense 4
Open Drain Out (1)
Open Drain Out (3)
Open Drain Out (5)
Open Drain Out (7)
+12 Vdc Supply
+12 Vdc Supply
Spare Supply
System Gnd
System Gnd

No Connection
DAC1

DAC2

214]16|8|10|12(14(16(18|20|22|24|26|28|30|32|34(36(38|40|42|44|46|48|50(52(54 (56|58 |60 |62 |64
113(5(7]9(11(13|15|17(19|21|23|25|27|29|31|33|35|37(39|41|43|45(47|49|51(53|55|57(59|61|63

System Gnd
Fixture ID (0)
Fixture ID (2)
Fixture ID (4)
Fixture ID (6)
System Gnd

Digital In (0)
Digital In (2)
Digital In (4)
Digital In (6)
Spare_DigOut (0)
Spare_DigOut (2)
Spare_DigOut (4)
Spare_DigOut (6)
ISense- (1)
ISense- (2)
ISense- (3)
ISense- (4)

Power Bus Sense 1
Power Bus Sense 3
Open Drain Out (0)
Open Drain Out (2)
Open Drain Out (4)
Open Drain Out (6)
+12 Vdc Supply
+12 Vdc Supply
-12 Vdc Supply
System Gnd
System Gnd

No Connection
System Gnd
System Gnd
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3 1
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18 16
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27 25
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Figure 2-5. Cable Connector Pinouts
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Table 2-2. J104 Signal Definitions

+12Vdc, -12Vdc Supply

+12V and -12V from the Switch/Load Unit Power Supply. The +12V supply can deliver
2.5A, the -12V supply can deliver 800mA.

Spare Supply

Connection for a user installed power supply not included in the standard system. Refer
to Connecting an Auxiliary Power Supply in the Switch/Load Unit User’s Manual for
details.

DAC1 The Switch/Load Unit provides two 14-bit channels of DAC which supply £16 volts at 10
DAC2 mA each.
Digital In0 - 7 The Switch/Load Unit provides 8-bits of digital input, 8-bits of open drain digital output,

Open Drain Out0 - 7
Spare_DigOut

and 8-bits of TTL-level digital output (Spare_DigOut). There is no handshaking
capability.

Fixture ID (0 - 7)

The Fixture ID allows you to configure a unique ID for each mass interconnect fixture
and read it back. ID sent as TTL level bits.

Isense+ (1 - 4)
Isense- (1 - 4)

These lines connect to the current sense bus on the Switch/Load Unit backplane. These
lines are used for sensing current on a selected load card channel. The 8-Channel and
16-Channel High Current Load Cards are designed to connect to the current sense bus.
Each load card channel’s current sense lines are multiplexed so that on each card only
one channel at a time can be connected to the current sense bus. The current sense
lines and the slots they connect to are:

Isense lines (1) connect to Switch/Load Unit slots 1 - 5.
Isense lines (2) connect to Switch/Load Unit slots 6 - 10.
Isense lines (3) connect to Switch/Load Unit slots 11 - 15.
Isense lines (4) connect to Switch/Load Unit slots 16 - 21.

Two or more sets of the above lines can be bussed together using jumpers JP1, JP2
and JP3. Refer to Figure 2-3 on page 24 for detalils.

Power Bus Sense 1 -4

The remote sense lines for the power supplies connected to power buses 1 - 4.

Gnd

Chassis ground of the Switch/Load Unit.

Chapter 2

Configuring the Switch/Load Unit

29



Connecting an Additional (Spare) Power Supply

Upper Left Corner
of Backplane

Backplane connector J106 allows you to add an additional power supply
such asa+24 volt power supply for powering higher voltage relays. Figure
2-6 shows the placement and orientation on the backplane for the power
supply components. Connector J106 isloaded at thefactory. Capacitor C507
isnot loaded at the factory and can be added to minimize high-frequency
noise on the supply line. The auxiliary supply output (Spare Supply) appears
on Switch/L oad Unit connector J104 pin 12 and on the Test System Interface
TC2 pin N4.

Mating Connector for J106 (not supplied):
Molex 50-57-9402 (housing)

C507 RT505 J106

b

Molex 16-02-0097 (crimp terminals)

” fi

RT505
700m
HP 0837-0440
V+24V

J106 U l To J104
Raytheon P/N + €507

SMD100 or 100uF
equivalent SOV
HP 0180-3334

Figure 2-6. Component Location/Schematic for User-Installed External Power Supply
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Configuring the Power Busses

The UUT power supplies attach to the power busses PB1-PB4. Figure 2-7
shows the power bus connectors J222 and J223 located on the Switch/Load
Unit backplane PC board. These connectors use screw terminationsfor high
current capability. The J222 connectors are bussed together on the PC board
providing a common connection for up to three supplies.

PC Board Traces

AL
/
PB1 PB2 PB3 PB4
+
Y S S S

© © O |8 o ®
N N
A=Y Y N

Wiring to Power Supplies

Figure 2-7. Power Bus Connectors J222 and J223

The following examples A and B show the two most common way's of
configuring the power busses.

Example A shows three separate supplies attached to the busses, with all
three sharing a common ground on Power Bus 1 (PB1). Thisis the factory
default configuration. The grounds for all three supplies are connected
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Setting the UUT
Power Supply
Remote/Local

Sense Jumpers

together on connector J222.

o PB1
o PB2
o PB3
——o PB4
sl
1 )

Figure 2-8. Example A: Three Separate Supplies on PB1 - PB4

Example B (available only asa special configuration) shows two isolated
power supplies with separate grounds connected to the power bus. This
configuration can be used if, for example, one supply requireslocal sensing,
while the other requires remote sensing at the UUT.

O PB1

O PB2

LLES S o PB3

_ ————O PB4

Figure 2-9. Example B: Isolated Power Supplies

The UUT power supplies can be configured for either remote sense or local
sense. In local sense, the voltage across the load equal s the power supply
voltage less the voltage drop across the cables between the load and power
supply. In remote sense, the voltage across the load equal s the selected
power supply voltage. In this configuration, the power supply automatically
increases the voltage output to compensate for the voltage drop across the
cables. A conceptional view of both types of sensing is shown in Figure
2-10.
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Configuring the
Current-Sense

Jumpers

LOCAL Sense Configuration

+Sense
—Sense

o MA +— +y Power
A A A _Vps  Supply
Vload

Vwh = Rwh x |
Vwl = Rwl x |
Vload = Vps - (Vwh + Vwl)

REMOTE Sense Configuration

+Sense
) RwA I —Sense o
WV < + Suoly
Vps  Supply
Vioad AN =
Rw2
Vload = Vps

Rw1 = Wire Resistance from + terminal to load

Rw2 = Wire Resistance from - terminal to load

| = Current

Vwh = Voltage drop across wire from + terminal to load
Vwl = Voltage drop across wire from - terminal to load
Vps = Power Supply Voltage

Vload = Voltage across the load

Figure 2-10. Conceptional View of Local/Remote Sensing

Set the power supply sense jumpersinthe LOCAL position for sensing the
power supply outputs at the PB1 - PB4 terminas. Figure 2-3 shows the
jumpers to set the sensing.

The Switch/Load Unit is shipped from the factory with the current-sense
jumpers JP1, JP2, and JP3 installed in the BUSSED position forming one
continuous current-sense bus along the Switch/Load Unit backplane. These
three jumpers have been included so that, if necessary, the existing single
current-sense bus can be split up into as many as four independent
current-sense busses by changing the jumper location to SPLIT. Each
independent current-sense bus provides one reading, so up to four
simultaneous current-sense readings can be made at atime.

The jumpers are located between slots 5 and 6, 10 and 11, and 15 and 16.
See Figure 2-3. Removing any jumper splits the current-sense bus at that
point. Cardsto theleft of the removed jumper will now share acurrent-sense
busisolated from the one shared by the cards on theright side of theremoved
jumper.

The hardware alows each card to perform current-sense measurements on

only one channel at atime. However, it is possible to command two cards

sharing a common current-sense bus to attempt simultaneous current-sense
readings. This can lead to apower busto power bus short, causing confused
and incorrect readings.
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Note Besurethat Load Cards which will be accessed simultaneously for
current-sense readings are located in slots that do not share acommon
current-sense bus.
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Connecting the Switch/Load Unit to the Computer

The Switch/Load Unit’s parallel interface connects to the computer’s
parallel port using a standard parallel cable (HP C2950A). Figure 2-11
shows the parallel cable connected to the Switch/Load Unit's parallel
interface. Route the cable through the hole in the side of the Switch/Load
Unit. Plastic inserts (provided with the Switch/Load Unit) secure the cable.

Parallel Cable
HP C2950A
R BEE :

Parallel Interface

Plastic Insert

To Computer’'s —
Parallel Port

Figure 2-11. Parallel Cable Connections
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Adding a Second Switch/Load Unit

Plastic Insert

SLU Interconnect Cable
HP E6170-61604

Parallel Cable
HP C2950A

To Computer

Y ou can add a second Switch/Load Unit to the system as the load
requirementsfor the UUT exceed the capacity of asingle Switch/Load Unit.
The Frame Select, jumper JP4, sets the address of each Switch/Load Unit
(seeFigure 2-3 on page 24). Thejumper can be set for any addressfrom zero
to seven. For each system, no two Switch/Load Units can have the same
address. The factory default position is Address 0. As an example, you can
leave the address of the first Switch/Load Unit set to 0 and set the address
of the second Switch/Load Unit to 1. Figure 2-12 shows the cable
connections to the second Switch/L oad Unit. Route the cables through the
holes in the sides of the Switch/L oad Unit. Plastic inserts (provided with the
Switch/Load Unit) secure the cables.

Backplane
Connector J101

odre JEo S0 [l o

Power Bus
; | Jumper Cable
o ' E6170-61606

allel Interface

Figure 2-12. Connecting Multiple Switch/Load Units
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Chapter 3
Using Load Cards and Loads

This chapter discusses how to configure load cards and how to use loads
with the various load cards. Chapter contents are:

® Load Card Capabilities. .. ......... ..., page 37
® LoadSOVEIVIEW ... page 38
® UsingtheLoadCards .. ........... ..., page 39
® Using the HP E6175A 8-Channel Load Card. .. ......... page 40

® Using the HP E6176A 16-Channel Load Card. ... ... . ... page 54

® Using the HP E6177A 24-Channel Load Card. . ......... page 64
® Using the HP E6178B 8-Channel Load Card . . .......... page 70
Load Card Capabilities
Table 3-1 summarizes the capabilities of each type of load card.
Table 3-1. Load Card Capabilities
Function HP E6175A HP E6176A HP E6177A | HP E6178B

Number of Channels (Max.) 8 16 24 8
Number of Channels - Unshared relays 4 16 24 8
Maximum Current per Channel 7.5A (15A peak) | 7.5A (15A peak) | >3 A 30A
Current Measuring with Sense Resistor Yes Yes No No
Current Measuring with Current Transducer | Yes No No Yes
Flyback protection available (User Installed) | Yes Yes No Yes

® The HP E6175A 8-Channel High Current Load Card, with integral
current sensing, isintended to be used with loads mounted on the card.
A 9-inch by 4-inch area of sheet metal is open on the front of the card
for mounting loads. The card is two slots wide to allow mounting of
larger loads.

® The HP E6176A 16-Channel High Current Load Card is asingle-slot
design, requiring externally mounted loads. Thisload card offers high
load density for high current loads where current transducers and
bridge drive configuration are not required.

® The HP E6177A 24-Channel Medium Current Load Card (for
non-inductive loads) isintended to be used with |oads mounted on the
card. A 9-inch by 4-inch area of sheet metal is open on the front of the
card for mounting small loads. This card is one slot wide and capable
of up to 3A continuous carry current.

®* The HP E6178B 8-Channel Heavy Duty Load Card is designed for
very high current applications of up to 30A per channel.
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Loads Overview

Figure 3-1 shows a conceptual block diagram of atypica load application
having these four main areas.

® Power Supply,

® | oad Card,

® | oads,

® Unit Under Test.

Simplified Load Card

Unit Ur_1d;r Test Power Bus 2| _
Power
V+ © o\o _o/C

Power Bus 1 Supply
o +
| I o\o Nc

LT Tond” LS

External Loads and Shorts

Figure 3-1. Loads/Sources Conceptual Overview
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Using the Load Cards

This section describes how to configure and use the load cards.

Load Card Type and  Eachload card typeis assigned a card type number as follows:

Configuration ID  1p Ee175A 8-Channe: Card Typeis 1
HP E6176A 16-Channel: Card Typeis 2
HP E6177A 24-Channel: Card Typeis3
HP E6178B 8-Channel Heavy Duty: Card Typeis4

Each load card is equipped with a 10-pin connector to allow assignment of
aunique binary code ID number to each card. Thisis useful for verifying a
particular configuration of the cards in the Switch/Load Unit. Refer to
Figure 3-2.

+5VCC

:

Pins 2-5 corresponds to bits 0-3, respectively. 1|J—_| GD_ﬁ_
200 704 N
Pins 7-10 corresponds to bits 4-7, respectively. |3[] 8[]
400 9O
501 100

Figure 3-2. Pin Assignments on the Card Configuration Jack

The configuration pins are normally high producing avalue of FFy,.
Grounding selected pins creates binary codes which can be read back
through the interface.
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Using the HP E6175A 8-Channel Load Card

Figure 3-3 shows ablock diagram of the HP E6175A 8-Channel Load Card.
The card jumpers are shown in Figure 3-4. The factory default isto load a
0.05Q, 0.1% Isense resistor in each channel. If a current transducer is
preferred, the Isense resistor must be removed and the current transducer
added as described in " Selecting a Current-Sense Method."

Mother Board
Interface :lConfiguration
J2
1800 Connector
uut f/lheiglt m Current Sense
Loads Load Mounted ISense- l ISense+ 1800 Control
P2 Switches Loads Protection
o "°fd1 . LdSense-182 LdSense+182 : Address
Chan 1 <I%o\o——< 3 3 /NO1&2 Relay Timer :Data
| i o7 PwrSw Relay Slot | [(——22
Chan 2 (H\c NC182 Decode Logic bower
I I |
| / | 22 . PB1&2 +5, 12V
1 Load2 i !
1 | 1
L L
i ] I | Flyback Protection |
I : ]
I 1 :
| | |
i i i P1
I 1 I
1 1 ]
I 1 I
I I : —_——— - —0—
| i ! ° GPIB/HP-IB
| | ! B[O O © N0 | T
i 1 | ° 1.3 5/7 pB1! PS #1
1 1 ! [ | -
: | | hd IPBZI
| | i | "
| ! | pe3| | PS #2
| | | . |
i i ! PB4,
] 1 1
! ! i 2 4 6|8 G L | PS #3
1 1 S
i | | uito @ oo]nNc o -
1 ! ' ISense- l lISense+
] 1 !
l L°7d7 l LdSense-788 LdSense+788
I | 1
Chan 7 . \D__< /1107&8
! ! r—o—_ PwrSw4
Chan 8 «—o Mo % ¢ vm&g
1 1 I
1 1 1 J7
! : 43 PB788
1 1 I
| | |
' ! I | Flyback Protection
e —
1 |
1

1
J1 even # rows J1 odd # rows

Figure 3-3. HP E6175A 8-Channel High-Current Load Card Block Diagram
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Card LEM Power Bus
Configuration ID Configuration Configuration

T

P1
J3 NO
0000
Isense amao
Resistor PWR Cnfg| 5 ol & e
1234 |oolom<
L LJ = nooo
= ] 0000
it s NC
L oo | EM Module Channel Pair Number
e . £ —]
=] Isense Bridge I B
L Resistor Cnfg I | =—
J11 ] — ool e | I —
= ] 2|29 | ]
I R 2o | [
— | |
= eeees | I P2
— LEMCTS LEM Modue | I ]
A R
L Isense | | =
Resistor —
oo | |
C1 3 B0 47 | | =
=Sk JE T -1
? C 1 | r
Sheet Metal Load Mounting Area ESD
Protection

Figure 3-4. HP E6175A 8-Channel Load Card Jumpers

Selecti ng a Power Each channel pair connects to the power bus viaa Form C SPDT
Su pp |y (single-pole, double-throw) relay. Thisrelay has an NO (hormally-open)
. ! and an NC (normally-closed) terminal. Each NO terminal is connected to a
COﬂfIg uration pinonJ3, and each NC terminal is connected to apin on J4. Each pin on J3
or J4 can be connected to any of the four power bus lines on J5 viajumper
wires. See Figure 3-3 and Figure 3-4. This arrangement allows convenient
pull-up or pull-down of the variousinputs. It also allows for terminating a
UUT load at a different voltage than ground.

Thefactory default isto provide two jumper combs, onethat tiesall the pins
on J3 together and one that ties all the pins on J4 together. The NO pins are
jumpered to power bus 2, and the NC pinsare jumpered to power bus 1. The
jumper combsfor J3 and J4 can be easily cut to provide bus or pin isolation
between the various input/power bus connections. For example, if you use
one of the channel pairsin a bridge configuration, you would probably
disconnect that channel from the J4 jumper comb to eliminate possible
power bus interaction.
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Selecting a
Current-Sense

Method
Load
Switches
Chan 1 < o o
Chan 2 (¢—o o

There are two ways to measure current on the HP E6175A 8-Channel Load
Card; using a sense resistor, or using aLA 25-NP current transducer from

LEM Inc.lFi gure 3-5 shows the rel ationshi p between the senseresistor (Rs)
and the LEM modul e current transducer (only one or the other isused, never
both).

Sense Resistors

The card comes factory loaded with a 3-watt, 0.05Q, 0.1% sense resistor
aready installed. Thisisthe lowest value sense resistor that can safely be
installed. If lower value currents are being measured, requiring a larger
resistance value to make the sense voltage readabl e, then this sense resistor
can be replaced by afour-wire resistor of higher value. The sense resistor
should suffice for most measurements except those that require that the
measurement be isolated from high common-mode voltage transients.

Current Transducers

Theload cardisdesigned to accept aL EM current transducer (LEM module)
to be inserted in the circuit in place of the current-sense resistor.

LEM Module
LA25-NP
2v | N1 P o
IN2 o
Short for : IN3 o
LEM IN4 o
Enable 100Q2 .01% INS o | LEN
» AAAY, OUT1 o [ CNFC
ouT2 0
12V ouT3 0
o + ouT4 ) 0
17} a ouT5 O
< c
3 é
LEM | Out l l
LEM I In
NO
A oms <\t o
L Rs —o—__ Power Switches
¢ lom ] %

* J6-1 &

Flyback Protection

Installing a LEM Current
Transducer

Note: Rs is a 4-wire resistor
Figure 3-5. LEM Current Transducer

Figure 3-6 shows the component location of the current-sense section of the
first two channels on the load card. Thelocation of the componentslisted in
Table 3-2 are silk-screened on theload card’s printed circuit board. Installing

1. This module was tested with a LEM Model LA25-NP Current Transducer from LEM USA, Inc. 6643 West Mill
Road, Milwaukee, WI, 53218. (414) 353-0711
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acurrent transducer involves both elements of achannel pair. For example,

if the LEM module were to be installed across channels 1-2:

1. Remove the 0.05Q current-senseresistor (R1).

Caution The current-sense resistor must be removed from the HP
E6175A PC board.
2. Install the LEM module.
3. Install the measuring resistor, R2 (preferably a 100Q, 0.1% resistor).
4. Install the shorting jumper from R2 to ground, TP41 to TP42.
5. Install two bypass capacitors, C41 and C42, both 0.01 puF.
6. Install the appropriate primary-coil range jumpers. See Figure 3-7.
Note: use a wire gauge appropriate for the current through the load.
*REMOVED*
Isense Resistor
|
LEM Primary-Coil LEM Module /I—LL
Range Jumpers
\ 5 1 /
LI%I\‘/I‘Con;g seeso
sevoe LEM Module
6 10 ose00
F1 Isens
Resistor
LEM measuring
F2 %/_ resistor shorted P1
R72 | /’]ﬁlz/ jumper to ground
LEM Bypass senvo0 ‘M Iﬂ, K12 q J3 NO
Capacitors LEM Cnfg cevcn MRS
tro0e LEM Module oooan J5
F3 K13 1234 DDoela o~
Isense
Resistor PWR Cnfg g g 2__ 2 ::
x[c43] (R3] K21 d 1234 O¢|lo o<
RT
e 0000
F4 RT6 x[Caz K22 llosss
RT7 RT8 J4 NC

* The LEM bypass capacitor location pattern for channels

2 & 3 is repeated for channel pairs 5-6 and 7-8.

Figure 3-6. Component Location for Installing LEM Current Transducer Module
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Primary Curren

t (A)

Primary Recommended
Turns Nominal | Max Turns Connections
Ratio 5 1
1 25 36 1:1000 LEM CNFG
6 10
5 1
==
2 12 18 2:1000 \ LEM CNFG
ezl

10

6
5 1
£l
3 8 12 3:1000 \\ LEMCNFG
==
6 10
5 1
u]
4 6 9 4:1000 \ \x LEM CNFG
m]
6 10
5 1
u]
5 5 7 5:1000 &xxx LEM CNFG
6 10

Figure 3-7. Wiring Options of LEM Model LA25-NP Primary for Various Current Ranges

Table 3-2 detail s the components that need to be installed/replaced for each
of the two channel pairs of the HP E6175A 8-Channel Load Card.

Table 3-2. Components involved in LEM Module Installation

Channel(s) Isense Measuring Shorting Bypass LEM LEM Tap
Resistor Resistor Jumper Capacitors Module Connection
(Rmvd) (0.01 pf)
1,2 R1 R2 TP41 to C41 and C42 Ul See LEM module
TP42 Spec. Sheet
3,4 R3 R4 TP43 to C43 and C44 u2 See LEM module
TP44 Spec. Sheet
5,6 R5 R6 TP45 to C45 and C46 u3 See LEM module
TP46 Spec. Sheet
7,8 R7 R8 TP47 to C47 and C48 u4 See LEM module
TP48 Spec. Sheet

Theboard wastested with aLL EM Model LA25-NPL. Additional information
about the use of this current transducer is available from the manufacturer.

Selectin g an d Coilsused asloadsmay havelarge flyback voltageswhich havethe potential
; to damage other el ectronic components. Generally, the UUTs are equipped
Loadin 9 Fly b ?‘C k with flyback protection, so flyback protection on the load cardsis redundant
Protection but providesadditional back-up protection in case adefective UUT istested.
The systemintegrator isresponsiblefor ensuring flyback protection devices

areinstalled on the load cards.

1. Thisload card was tested with a LEM Model LA25-NP Current Transducer from LEM USA, Inc. 6643 West
Mill Road, Milwaukee, W1, 53218. (414) 353-0711
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K12

o Do

Caution

The load cards are designed to handle a maximum of 500 V ey

flyback voltage. Operating the load cards without flyback
protection installed on the appropriate channels, or with
flyback voltages in excess of 500 Ve, may results in damage

to the load card or Switch/Load Unit.

The HP E6175A 8-Channel Load Card comes with provisions for
user-installed flyback voltage protection. Figure 3-9 isadetail of the first
channel pair, channels 1 and 2, on the component locator diagram of the
8-Channel Load Card. It shows the location and polarity orientation for
channel 1's (RT1 and RT2) and channel 2's (RT3 and RT4) flyback
protection devices. This pattern isrepeated for the other three channel pairs.

Asan example, in Figure 3-8 Chanl has two potential input lines connected
to the input Form C switch K11. RT1 connectsinput line J4 and RT2
connects alternate input line J3, to the output of Loadl. When avoltage
spike occurs on the UUT that exceeds the rating on the flyback device, the
device clamps the surge voltage to the device’s predetermined value.

J1ACE16 J1ACE15 ISense-  ISense+

SR

Chan 1 <

Chan 2 <

K13

o Do

Rs K11
F2 p—o—__ PwrSw1
NC 182

——] RT1___ |
] RT2 |
| RT3 |

[ JEEN

2
s J6

|
1 RT4 [

[GE o)
AR

Figure 3-8. 8-Channel Load Card Detail - Flyback Protection Circuit

The flyback protection devices should be installed with the positive side

towards the UUT. On each of the four channel pairs the high (+) side should

be located as shown in the component locator diagram, Figure 3-9.
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LEM Module

[e]
F1 Isense
S Resistor
o[ R1 Jo
F2 oRT1+]o o[ RZ P K11 ¢

K12 q

Location and Orientation of Polarity Sensitivity Flyback
Protection Devices for Channels 1 and 2 (RT1-RT4).

Note: This pattern remains consistant for the
channel pairs 1-2, 3-4, 5-6, and 7-8.

Figure 3-9. HP E6175A Flyback Protection Polarity

Protection Devices MOV (Metal Oxide Varistor), or back-to-back zener diodes are
recommended for flyback voltage protection.l Refer to Figure 3-10. Zener
Diode, MOV (Metal-Oxide Varistor) or Transzorb® devices mounted at
RTx or RTy (2required per load - 1 at NC and 1 at NO) provide current path
for the inductive load flyback. Select the protection device so that it
conducts at a voltage higher than the UUT’sinternal protection. If the
device'sinternal protectionfails, then the added external protection conducts
to protect the UUT and the load card.

NC . High Side
50mQ : Driver
o————0 :
NO :
— 16V RTx
1
L0
NC
o—=—0 50mQ L R
w B
NO nternal
Load Protection G

RTy

Figure 3-10. Typical HP E6175A Load Card Flyback Protection Circuit

Typical small MOV (3mm) axial lead mounted specifications are:
Continuous DC voltage: 220 V

Transient energy (10/1000mS)?%: 0.90 Joules (watt-seconds)

1. The card was tested using a General Electric GE MOV |I, MA series MOV.
2. 10/1000mSrefers to a standard pulse of 10mSrise and 1000mSto 50% decay of peak value.
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Transient peak current (8/20mS)1: 100 Amperes
Varistor voltage @ 1.0mA DC: 300 Vdc Max
Maximum Clamping V oltage (8/20mS): 450 volts
Capacitance: 17 pF

Typical Transzorb® specifications are;
Breakdown voltage: 300V max at 1mA
Reverse Standoff voltage: 250 volts
Maximum reverse leakage: 5mA
Maximum peak pulse current: 5A
Maximum Clamping voltage: 400 volts
Maximum temperature coefficient: 0.110 %/°C

Selecting a Load The load fuses used are IEC 5x20 mm, 5-ampere slow-blow. These fuses
Fuse M& be replaced by larger fuses if required by your equipment, but not to
exceed 8 amperes. In any event, the maximum fuse rating must not exceed

an PT value of 102-126.

Sample Load Four sets of tandem loads, each set sharing a current-sense resistor, may be
: ; mounted on the HP E6175A Load Card. You may need to drill holes in the
Co nflg urations sheet metal to attach the loads. On the eight-channel load card, the pairs are
labeled 1 through 4 on the PC board silkscreen. For example, the load card
could be configured to supply a power source and power ground to a module
and measure the total current consumed by the module. Figure 3-3 shows
four other examples of how loads could be configured.

In the NPN Pull-up example #1 (Figure 3-11-top), power switch one
(PwrSw1), in its normally-closed state, supplies power to the first load.
When the load switch connected to the NPN transistor output driver is
closed, the current can be sensed at the external DMM when the
corresponding Isense MUX relays are closed. The ground return in this
example is assumed to be switched through another load card or connected
directly to the UUT.

In the multiplex load example #2 (Figure 3-11-middle), a single load is
shared by three load switches and may be configured as either a pull-up or
pull-down through jumpers to J3 or J4 to J5. The solder-in jumpers are
installed by the system integrator to allow the sharing of a load. The
multiplexed load switches may be closed individually or in tandem as
required to perform the test.

In the PNP pull-down example #3 (Figure 3-11-middle), power switch three
(PwrSwa3), in its normally closed state, supplies a switched ground to the
PNP transistor. The positive source to the transistor is assumed to be
switched through another load card to the UUT.

In the bridge load example #4 (Figure 3-11-bottom), both load switches and

1. 8/20mSrefersto a standard pulse of 8mSrise and 20mSto 50% decay of peak value.

2. Thel?T figureisan industry standard term. If, for example, a fuse with a rating of 1°T = 100 experiences a
current surge of 10A, it can maintain that current for 1 second before its capacity is exceeded. (10A* 10A* 1
Second = 100)
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power switch four (PwrSw4), through the bridge configuration jumper J7,
are used to provide a sensed current path for pin-to-pin loads on the UUT.
Each channel pair (1 through 4) isindicated by J6-1, J6-2, J7-3 and J7-4. In
this example, both the power source and power return are assumed to be
switched through another load card to the UUT.

B

*1 are connected together M(iﬂ:errfBoard
*2 are also connected together ntertace
uuT Sheet
Loads Metal "
P2 Load Mounted ISense- *1 l ISense+ *2 Relay Timer
Loading Switches , Loads Relay Slot
Example | ' | Decode Logi
gic
& o« Load }<¢ Rs N
1 1 1 PwrSw1
€« N ]
1
: [ :
| ™ J6-1
1 1 1
NPN Pull-y| ' ; !
Example #ﬁ) , j " | Flyback Protection
| | |
' ' I I1Sense- *1 l l ISense+ *2
1
i i |
' ' ! PwrSw2
& o« Load | Rs No /
' [ i —o—
«— s NG
1
| l l
| ™ J6-2
1 1 1
| 1 | |
X | T ™| Flyback Protection |
1 1 1 —
| | | |
| (I | 53
1 I 1 1
Multiple ! X !
Loads< : Solder-In | i :
Example #4 ! Jumpers | 1 !
1
! Lo !
1 1 1
| ] ! |
1 ! 1
1 ] 1 |
| Lo |
1 1 1
| 1 | I
| 1 | J4
*Vee ! ! ! ! |Sense- *1 l l |Sense+ *2
1 ‘ : 1
|
1 \ 1 :
1 1 1
o o1\ Toad | Re | MO
! ! ! —o—_ PwrSw3
— NC
1
PNP Pull-down | [ | !
Example #3 : : X J7-3
1 1 1
: ! L Flyback Protection
| | |
1 1
! ! : ISense- *1 l l ISense+ *2
i i
1 1 :
1 1 1
| | \
€0 o——g—«{ Load }< R | MO
| | . —o— PwrSw4
«— I NG
1 1 |
1
| i i
1 [ 1 1
Bridge Load /:/ ! ! Flyback Protection
Example #4 =~ | | .

J1 even #rows

J1 odd # rows

Figure 3-11. HP E6175A Load Examples
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Configuration
Connector

Current Sense
Control

Address

Data
Power
+5, £12V
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Setting up a Bridge Inthe bridge configuration the power bus power supplies are not used. The
Configuration  power for the bridge is supplied by the module; the connection to the UUT
power supply is effectively bypassed. See Figure 3-12.

E6175 Load Card Channels 7 & 8 - Normal Configuration

ISense-  |Sense+

Lo

Chan 7 &—o o <] Load }—< Rs K11 NO 4
—o— PwrSw4 iljumpe%to
ower Bus
Chan 8 < o o e NC 4
.« 7 o

| 1
| Flyback Protection |
1 I

E6175 Load Card Channels 7 & 8 - Bridge Configuration*®

ISense-  |Sense+

Lo

Chan7 <¢—o Mo Rs K11 NO 4
g g SUCET T S e
chans — (T} <
T

[ 1
| Flyback Protection |
| I

* Note that load on channel 8 is effectively removed from the circuit by jumper J7.
This pattern is consistant for the three other channel pairs, 1-2, 3-4, and 5-6.

Figure 3-12. Bridge Configuration for Channels 7 and 8 on 8-Channel Load Card

Use the following table to determine the appropriate pins on J6 and J7 to
jumper to create a bridge circuit on the indicated channels.

Bridge Circuit on: | Jumper Pins:

Channels 1 and 2 J6,1and 2

Channels 3 and 4 J6,3and 4

Channels 5 and 6 J7,1and 2

Channels 7 and 8 J7,3and 4

Bridge load flyback protection may beinstalled to power busses asanormal
load if jumpered, or channel to channel by installing protection devices
across the bridged channels.
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Connecting Loads Loads are mounted on the HP E6175A’s sheet-metal mounting area. The
loads are wired to connector P1 which mates to the HP E6175A’s J1
connector. Figure 3-13 shows the HP E6175A’s load mounting area and
connectors J1 and P1.

I:/\E' Load Mounting Area
\
5 \_a It
L]
—=
g
|:| o A )
¢0¢0
oooo
o] LI ] S3
oa
O = ] =2
[ :E — (o565
] ] -
> = o
B R
S o
L
] i L
d | |
= N
e of [ 183 {lag -- -
i / \

P1 J1

Figure 3-13. HP E6175A Load Mounting Area and P1/J1 Connectors
You can also use HP E3750-61619 cables (two cables per load) which
connect directly to J1.

Row A

I =azi
Row C —=BF] % | 3
_LEF]

Row E
Figure 3-14. HP E3750-61619 Cable
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Load Wiring  Figure 3-15isasimplified schematic and P1 connector pinout showing how
loads are connected to P1. Load 1 connects to Channel 1 (P1 row 16) and
Power 1 (P1 row 15); Load 2 connectsto Channel 2 (P1 row 14) and Power
2 (P1 row 13), and so on.

Caution To prevent premature pin failure from excessive current flow,
when connecting high-current (>3 amp) loads to P1, wire
across all three pins in each row (see Figure 3-16 on page 52).

P1 Connector
(Wiring Terminal View)

Even # Rows Odd # Rows
Jl1 P1 P1 J1 | . - |
16 A 15 A
\C Channel 1 l_< 16 C a1 15C < Power 1 Row 16 |— &= | Channel 1
<O Load 1 & Load 1
% 16 E 15E i Row 15 | = | Power 1
“\o_Channel 2 << —— 1505 1 power 2 Row 14 |= = =) Channel 2
&0 14C Load 2 & ower Load 2
< 14 E L— = | 13 E < Row 13 |— —= | Power 2
12A 1A
\C Channel 3 '._< . Moas 1o é} Powers A Row 12 == = = channel 3 } Load 3
< 12E L= | LEL & Row 11 |/ = | Power 3
< <A AL & Row 10 | = ] Channel 4
f \C Channel 4 10C Load 4 9C i Power 4 ow anne Load 4
< 10E L " 1 9E & = Row 9 |—= — —| Power 4
< . LA < Row 8 |=—= — | Channel 5
: \O Channel 5 sc Load 5 1c0¢ } Power 5 Load 5
< 8E L~ 1 7E & Row 7 |—= — —] Power5
6A 5A
\c Channel 6 L_< oo p= < Power 6 Row 6 |— = —| Channel 6 Load 6
«—0 Load 6 & 0
< 6E 5E & Row 5 [/ = —| Power 6
4A 3A
2 :\C Channel 7 l < 4cC Load 7 3C é Power 7 Row4 [ = = Channel 7 } Load 7
< 4E L | SEX & Row 3 |/ = —| Power 7
2A 1A
—
f \C Channel 8 < 2C Load 8 1C éj. Power 8 K\J_ Row2 Channel 8 } Load 8
< 2E L= "] 1E é—T Row 1 ?:l:l Power 8
A
o
A C E

Figure 3-15. HP E6175A Load Wiring Schematic and P1 Pinouts
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Current Sharing  Notice in the wiring schematic (Figure 3-15) that pins A, C and E in each
row of J1 are connected together on the PC board. When connecting
high-current (>3 amp) loads, wireacrossall three pinsin each row of P1 (see
Figure 3-16). This ensures current sharing across all pins and prevents
premature pin failure from excessive current flow.

P1 Connector
(Wiring Terminal View)

Figure 3-16. HP E6175A Current Sharing Example
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UUT Connections

When configured as part of a standard HP system, P2 of the load card is
typically connected via cables to a mass interconnect panel. User
connections to the UUT are then made from the mass interconnect panel.
Refer to the appropriate mass interconnect wiring guide for connection
details.

Y ou can al so make connections directly to P2. Figure 3-17 isa P2 connector
pinout showing the details. Each even-numbered row of P2 represents a
singleload card channel. The three pinsin each row are connected together
on the PC board for current sharing. When making UUT connections, wire
across al three pinsin each even-numbered row. This ensures current
sharing across all pins and prevents premature pin failure from excessive
current flow.

—'—L‘_ P2 Connector
(Front View)
P1 El1]lo o o Channell
5 oo o|NC
N
E3]o o o] Channel 2
10 0 o _o|NC
E5|o o o] Channel 3
E16 "o |Ne
Load 1 ” L E7|o o o]l Channel 4
Load 2 vy Z o o _o|NC
- Chan 1
Load 3 Iﬂ — NC E1 E9 |0 o 0| Channel 5
= Chan 2
Load 4 [ YVV] 4 E e o0 n|NC
= Chan 3
Load 5 IJ\/\—/\/_ — alrJlC E1l1|o o o] Channel 6
L~ Chan 4 oo _o|NC
Loads V] 2 NG P2 E13 Channel 7
L Chan 5 0 ] ] anne
Load 7 vV L NC
= Chan 6 oo o|NC
Load 8 vV — E1 Chaﬁ% E15|o —o o] Channel 8
NC 0 o o|NC
Chan 8 A A
NC —E16 T
*NC = No Connection. E C A

Figure 3-17. HP E6175A 8-Channel High-Current Load Card UUT Connections
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Using the HP E6176A 16-Channel Load Card

A block diagram of the HP E6176A 16-Channel High-Current Load Cardis
shown in Figure 3-18. Theload card jumpers are shownin Figure 3-19. The
factory default configuration is explained in " Selecting a Power Supply
Configuration” on the next page. The factory default isto load a0.05Q,

0.1% Isense resistor in each channel.

Mother Board

Configuration
Interface EI Connector
1800 |
m Current Sense
uut External ISense- l ISense+ 180Q2 Control
Loads Load Mount Protecti
P2 Switches Loads PB1 rotection Address
: ' ! Rs / NO1 Relay Timer
Chan 1 (eo\c PwrSw1 Relay Slot Data
| | | \ NC1 Decode Logic : :
| Load1 ! | LdSense-1 LdSense+1 Power
| 1 1 |
: ! 1| Flyback Protection +5, 12V
| I I I
| I I
| 1 1 ISense—L l ISense+ L~ PwrSw2
i i i PB2
I 1 1
: : | w | /no]
Chan 2 4—o o . P
i l i / NC
! Load2 ' | LdSense-2 LdSense+2
1 L1
| ! !| Flyback Protection —————
: : ! ' GPIB/HPIB
I I
: I | Jar |9 ]® o |NO | —
: J1 even # rows J1 odd # rows ° PB1' PS #1
! I | — —
| : : —
! : : L] PB2, T
! 1 1 ! PS #2
i : : ° 112 o @ @ |16 PB3 | | Ll_
I I I
! i i ° PB4!
: I I ! PS #3
[ ! ! J12 -
|
: E i ° I Ho o @ |Nc __ __
i i i ISense- l lISense+
: : : PB16
| ! ! R //No16
' I | S -
Chan 16 <H\C Load 16 PwrSw16
| i i / NC16
|Load16 I | LdSense-16 LdSense+16
| | |
! ! | Flyback Protection
T T
J2 even # rows J2 odd # rows
Figure 3-18. HP E6176A 16-Channel High-Current Load Card Block Diagram
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Channel 1 Flyback Protection Power Bus

— Card ] i
. . Configuration
Configuration 1D A/R I Channel 1 Isense Resistor Sj
[ ¥
—E16| K42 F1_| =4 K41 K? s
L K3
= S .
L K44 |:|I:||:I K43 ﬁg
= 5 :
= K46 0O | K45 K8
= — P1
— F5 T — K47
J1 K48 I_I — K J4 U5 U6 J7 NO

- K50 :' —_ K49 &112 cooolfoooofoooofoooo
— |:||:'|:| <13 oooojpooojpooojooogl jq,
=5 ooloam~
= K52 S K51 K15 Chamnel 2 4 6 8 10 12 14 16|cojoma
= F8 K16 M43 5 7 9 111315 222w
—E1 | K54 K56 K53 K55 oooofpooofgooofpooo

6 . O0O0OO0O||0O0OO0OQ|lO0OOO0OJJOOOO

,10 Channel 9 Flyback Protection 8 9 10 J11 NG
K57
o K60 K58 \ K89 e
= K17 =
— K62 Fo_ | {5t K61 Kig : : =
=)  I— =
Z K64 I:|I:|I:I K63 —\%ﬂg\~ Channel 9 Isense Resistor : : Z
L [ — %2 | [—
- K66 [—] Ki —
= e N 1
= K68 FI3 | 5’| Ke7 o5 : : -
= — o | & S -
= FI5 | -5~ 39 ' -
= [T [ || & ' 3
= c— Ly — =
L E1 F16 |5 @ K32 1 E16 =
 — —J

Electro Static Discharge (ESD) J
Protection

Figure 3-19. HP E6176A 16-Channel Load Card Jumper Configuration

Selecting a Power

Supply
Configuration

Each channel connects to the power busviaaForm C SPDT (single pole,
double throw) relay. Thisrelay hasa NO (normally-open) and aNC
(normally-closed) terminal. Each NO terminal is connected to apin on
JA-J7, and each NC termina is connected to a pin on J8-J11. Each pin on
JB8-J11 can be connected to any of thefour power buslineson J12 viajumper
wires. See Figure 3-18.

The terminal block jumper allows convenient connection of pull-up or
pull-down voltagesto the various inputs. It also allows for terminating a
UUT load at adifferent voltage than ground. For exampl e, the channel could
be connected to +12 volts on one side, and +5 volts on the other.

Thefactory default isto provide two jumper combs, onethat tiesall the pins
on J4-J7 (NO) together and onethat tiesall the pinson J8-J11 (NC) together.
The NO pins are jumpered to power bus 2, and the NC pins are jumpered to
power bus 1. The jumper combsfor J4-JIl can be easily cut to provide bus or
pin isolation between the various input/power bus connections.
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Selecting a
Current-Sense
Resistor Value

Selecting a Load
Fuse

Caution

Selecting and
Loading Flyback
Protection

Caution

The card comesfactory loaded with athree watt, 0.05Q, 0.1 % senseresistor
aready installed. Thisisthelowest value sense resistor that can be installed
safely. If lower value currents are being measured, requiring alarger
resistance value to make the sense voltage readable, then replace the sense
resistor with afour wire resistor of higher value.

Theload fuses used are |EC 5x20 millimeter, 5-amp slow-blow. Thesefuses
may be replaced by fuses with a higher value, but not to exceed 8 amps.

The maximum fuse rating must not exceed an I°T value of
102-126.1

Coilsused asloads may havelargeflyback voltageswhich havethe potential
to damage other electronic components. Generally the UUTs are equipped
with flyback protection, so flyback protection on the load cardsis redundant
but provides backup protection in case a defective UUT istested. The
system integrator is responsible for ensuring the flyback protection devices
areinstalled on the load cards.

The load cards are designed for a maximum of 500 Vg flyback
voltage. Operating the load cards without flyback protection
installed on the appropriate channels, or with flyback voltages
in excess of 500 Ve, may results in damage to the load card or
Switch/Load Unit.

TheHPE6176A Load Card comeswith provisionsfor user-installed flyback
voltage protection. Figure 3-20 is adetail of the first two channels on the
component locator diagram of the load card. It shows the location and
polarity orientation for channel 1's (RT1 and RT2) and channel 2's (RT3 and
RT4) flyback protection devices when they are installed. This pattern is
repeated for the other fourteen channels.

1. The 2T figureis an industry standard term. For example, if a fuse with a rating of 12T = 100 experiences a
current surge of 10A, it can maintain that current for 1 second before its capacity is exceeded. (10A* 10A* 1

Second = 100)
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Channel 1 Flyback Protection
Channel 1 Isense Resistor

F1 K41
F2 +R13 +R14

(R K43
F3 +R15 + R16|

Flyback protection components have their polarity
oriented as shown on the component locator.
All channels have similar orientation.

Figure 3-20. 16-Channel Load Card - Flyback Device Polarity Orientation

The flyback protection devices function exactly the same asfor the
8-Channel Load Card; one flyback protection from the output to the
normally open side of the power switch, and oneflyback protection from the
output to the normally closed side of the power switch.

In Figure 3-21, Channel 1 hastwo input lines connected to the input Form C
switch. RT1 connectsinput line J4-J7, and RT2 connects alternate input line
J8-J11, to theoutput of Loadl. When avoltage spike occursonthe UUT that
exceedstherating on theflyback device, the device clampsthe surgevoltage
to the devices predetermined value. The flyback protection isinstalled
similarly on each input line.

ISense-  ISense+
uuT External ° °
Loads Load J1-J16 Mount J2-J15
P2 Switches \ Loads / NO 1
1 : Rs -
Chan 1 ¢ o o N\ A —+—0—__PwrSw1
| |
: : NC 1
I |
I |
I | +
I I RT1
| I .
T org
I I RT2
| :
|
! ! (V%) ZJ4-J7
! ! 1 2
I | (2 @ @ { s

Figure 3-21. 16-Channel Load Card - Flyback Circuit Detail

The flyback protection devices should be installed with the positive side
towards the UUT. On each of the 16 channelsthe high (+) side should be
located as shown in the component locator diagram, Figure 3-20. MOV
(Metal Oxide Varistor), or back-to-back zener diodes are recommended for

flyback voltage protection.!

1. The card was tested using a General Electric GE MOV I1, MA series MOV
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Protection Devices Refer to Figure 3-22. Zener Diodes, MOV's (Metal-Oxide Varistor) or

Transzorbs® devices mounted at RTx or RTy (2 required per load - 1 at NC
and 1 at NO) provide current path for the inductive load flyback. Select the
protection device so that it conducts at a voltage higher than the UUT’s
internal protection. If the device'sinterna protection fails, then the added
externa protection conducts to protect the UUT and the load card.

NC . High Side
50mQ : Driver
o————0 :
NO :
— 16V RTx
1
L0
NC
o—=—0 50mQ L R
w B
NO nternal
Load Protection G

RTy
Figure 3-22. Typical HP E6176A Load Card Flyback Protection Circuit

Typical small MOV (3mm) axial lead mounted specifications are:
Continuous DC voltage: 220 V

Transient energy (10/2000mS! ): 0.90 Joules (watt-seconds)

Transient peak current (8/20mS2 ): 100 Amperes
Varistor voltage @ 1.0mA DC: 300 Vdc Max
Maximum Clamping V oltage (8/20mS): 450 volts
Capacitance: 17 pF

Typical Transzorb® specifications are:
Breakdown voltage: 300V max at 1mA
Reverse Standoff voltage: 250 volts
Maximum reverse leakage: 5mA
Maximum peak pulse current: 5A
Maximum Clamping voltage: 400 volts
Maximum temperature coefficient: 0.110 %/°C

1. 10/21000mSrefersto a standard pulse of 10mSrise and 1000mSto 50% decay of peak value.
2. 8/20mSrefersto a standard pulse of 8mSrise and 20mSto 50% decay of peak value.
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Connecting Loads Loadsare mounted externally and connected to the load card viawires or
cables. The loads are wired to connectors P1 and P2 which mate to the
HP E6176A’s J1 and J2 connectors, respectively. Figure 3-13 shows these
connectors.

Mating
Connector
for J1

i
§

Mating i \
Connector J2
for J2

S~

© 0 0 0
oooo

00 0 O
0000

0 0 0 O
oooo

© 0 0 9
oooo

= o
oo

oo
oo
| 0000000000000 0DD
cooofooo ojlo 0 0 ofo 0 0 9

L

iy Oy Oy O Oy Oy Oy g
00000000

[

Hohhhhhgh
00000000

I

Figure 3-23. HP E6176A Connectors J1/J2 and Mating Connectors P1/P2
You can also use HP E3750-61619 cables (two cables per load) as shown in
Figure 3-24.

Row A

=
Row C —=B—F] % | 3
_BEF]

Row E
Figure 3-24. HP E3750-61619 Cable

Load Wiring Figure 3-25 is a simplified schematic and connector pinouts showing how
loads are connected to P1/P2. Loads 1 through 8 connect to P1 and loads 9
through 16 connect to P2.

Caution To prevent premature pin failure from excessive current flow,
when connecting high-current (>3 amp) loads to P1, wire
across all three pins in each row (see Figure 3-26 on page 61).
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Figure 3-25. HP E6176A Load Wiring Schematic and P1/P2 Pinouts
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Current Sharing  Notice in the wiring schematic (Figure 3-25) that pins A, C and E in each
row of J1/J2 are connected together on the PC board. When connecting
high-current (>3 amp) loads, wire across all three pinsin each row of P1/P2
(see Figure 3-26). This ensures current sharing across al pins and prevents
premature pin failure from excessive current flow.

P1 Connector P2 Connector
(Wiring Terminal View) (Wiring Terminal View)

Load 10

Load 15

Figure 3-26. HP E6176A Current Sharing Example
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External Load
Mounting Options

® | oads mounted externally are typically “real” loads (injectors,
actuators, etc.) making them awkward to mount internally. Mount
them as close to the Switch/Load Unit as possible.

* Low form-factor loads and low value resistive loads for which cable
resistance may be a significant factor can be mounted on a Load Plate
(Figure 3-27) to be inserted into the Switch/Load Unit slot adjacent to
the load card.

® The dimensions of the load plate for the 16-channel card are:
Height- 23.32cm (9.18in.)
Length (Max)- 34.00 cm (13.386 in.)
Thickness- 1.59 mm (/16 in.).

*® Arrange the loads so that the lowest impedances have the shortest
cable runs.Route the cable runs to the externally mounted loads in
such amanner that the other cards can be removed without having to
disconnect any wiring

® Cabling to externally mounted loads, including those on aload plate,
should be clearly identified, either with labels, numbers, color coding,
or some combination of these methods. Cabling to polarity sensitive
devices should be labeled appropriately.

CH1

CH2

{O) B

CH3

CH4

CHS5

CHe

CH7

CH8

P1

I WHHHWQHHIK

CH9

CH 10

@ — (9)
~—3 )
— ) ( —F

[ F N

S o )

/

r_‘ [©]

CHM

i

CH 12

CH 13

CH 14

-

CH 15

uuuunﬁ

CH 16

P2

Figure 3-27. Example: Load Plate with Loads
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UUT ConnectionS When configured as part of a standard HP system, P2 of the load card is
typically connected via cables to a mass interconnect panel. User
connections to the UUT are then made from the mass interconnect panel.
Refer to the appropriate mass interconnect wiring guide for connection
details.

Y ou can also make connections directly to P2. Figure 3-28 isa simplified
load card schematic and P2 connector pinout showing the details. Each row
of P2 represents asingle load card channel. The three pinsin each row are
connected together on the PC board for current sharing. When making UUT
connections, wire across all three pinsin each row. This ensures current
sharing across al pins and prevents premature pin failure from excessive
current flow.

P2 Connector

Load 1 YV —] E16 I (Front View)
Load 2 M
Load 3 M
AAANA El|o o _o|Channell
Load 4 J1 P1 E2|o o o] Channel 2
Load 5 E3|o ~o o] Channel 3
Load 6 M E4|o ~o o] Channel 4
Load 7 VVV E5| o ~o o] Channel 5
Load 8 ,—’\/V\/‘— Eq E6|o o o| Channel 6
6 E7|o o o] Channel 7
E8 | o ~o 0| Channel 8
10 Chan 1 E9|o ~o o] Channel 9
Load 9 E16 Ch:g 2 — E1 E10 |0 o 0| Channel 10
Load 10 VVV SRSR 2: E11|o ~o o[ Channel 11
Load 11 82:2 g: E12 | o ~o o] Channel 12
Load 12 ,_/\/\/\/\— Chan 7 = E13 |o —o o] Channel 13
o8 J2 gﬂa” SZ P2 E14 |0 0 o Channel 14
Load 13 [V an
Chan 10 = E15| o0 o o] Channel 15
[ VVV—] Chan 11 =
Load 14 Chan 12 = E16|o o i Channel 16
,—’V\/\/‘— Chan 13 = A
Load 15 gﬂan :]]4 — ﬁ 1
,—’\/\/\/\— an 15 =
Load 16 E1 Chan 16 =IE16 / \
E C A

Figure 3-28. HP E6176A P2 Connector Pinouts
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Using the HP E6177A 24-Channel Load Card

Figure 3-29 shows a block diagram of the HP E6177A 24-Channel
Medium-Current Load Card. The 24-Channel Load Card differs from the
8-Channel and 16-Channel cardsin three ways.

® |t isnot equipped for current sensing,
® |t has no provisions for flyback voltage protection,
® |t does provide an output relay in a general-purpose configuration.

The Common line (PwrX where X is the channel number) on theinput is
brought back out to the input, allowing each channel to operatein a
general-purpose (GP) configuration. Thiswould allow you, for example, to
switchin aspecia external power supply while bypassing the power bus of
the Switch/Load Unit. See Figure 3-29.

Mother Board Configuration
Interface EI Conngctor
Current Sense
uuT Load External Control
Loads Switches Mount Relay Timer —
P2 Load1 Loads Relay Slot Address
, \ , , NO1 Decode Logic
' ' ' PB1 -——
Chan 1 €—o No—— o PWrSw1 Data
i i i C——>
1 1 | NC1
< Common : : Power
I 1 1 B —
1 1 1 +.5, +12V
: Load2 : : PwrSw2
: \‘ : : PB2 No2
Chan 2 <Ie°\°—< | | o\:
(l Common | H NC2
T T
! 1 1 P1
| | |
1 1 1
| 1 1
| 1 1 .
| 1 1
. : : e
: i | ° GPIB/HPIB
| 1 1 _ NO
: ! ! 38 [[O]® o | . —
i ! I ° PB1' _ Ps#
| | | 1
| | : —
! : ! L PB2, "
! 1 1 ! PS #2
i : : ° 1]12 o o0 |24 P83i|__
1 1 1
! | | PB4,
1 ! ! L |
l ! ! PS #3
| | | % ] —
i ! ! o Jou1s o o @ |ne -
! i i
! i i
: Load24 1
| 1 1
! \ i PB24 NO24
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Figure 3-29. HP E6177A 24-Channel Medium-Current Load Card Block Diagram
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Card Jum PersS Figure 3-30 shows the HP E6177A 24-Channel Load Card jumpers.
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Figure 3-30. HP E6177A 24-Channel Load Card Jumpers

Selectin g a Power Each channel connects to the power bus viaa Form C SPDT (single-pole,
Su pp |y double-throw) relay. This relay has aNO (normally-open) and aNC
. ! (normally-closed) terminal. Each NO terminal is connected to apin on

COﬂfIgU ration J3-J8, and each NC terminal is connected to a pin on J10-J15. Each pin on
J3-J15 can be connected to any of the four power busses on J9 via jumper
wires. See Figure 3-29. The terminal block jumpering allows convenient
pull-up or pull-down of the various inputs. It also allows for terminating a
UUT load at a different voltage than ground.

The factory default is to provide two jumper combs, one that ties all the pins
on J3-J8 together and one that ties all the pins on J10-J15 together. The NO
pins are jumpered to power bus 2, and the NC pins are jumpered to power
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bus 1. The jumper combs for J3-J8 and J10-JI5 can be easily cut to provide
bus or pin isolation between the various input/power bus connections.

Using the Power The 24-Channel Load Card has a special feature that is not available on the
Switches as other load cards. It has both the high and low side of the load brought out to
the front panel. This allows the load switching relay to be alternatively use
he f [. This all he load switchi I be al ivel d
General Pu N’POSE as ageneral-purpose switching relay. For instance, to use channel 1 of the
oad card as a general-purpose switching relay, jumper across the
Relavs load card I itchi lay, he LOAD 1
y pins on the load card. See Figure 3-31.

Configured for Normal Loading

uuT External
Loads Load Mount
P2 i
Switches Loads NO 1
\c Pwr1 - To
Chan 1 < o ¢ Load 1 ~<¢—9——o— " Pwrswi_ Power BUs
Common NC 1
<
Configured for General Purpose switching
NO 1*
Chan 1 < o Do Pwrf o—___ PwrSwi1
Common NC 1*

<

* Neither side of the power supply should be attached to J9 (Power Bus)
Figure 3-31. Using the 24-Channel Load Card Switches as GP Relays

Caution When using a channel of the HP E6177A as a GP switch make
sure that neither the NO nor NC connectors for that channel are
jumpered to the load card power bus terminals on J9.
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Connecting Loads Loads are mounted on the HP E6177A’s sheet-metal mounting area. The
loads are wired to connector P1 which mates to the HP E6177A’s J1
connector. Figure 3-13 shows the HP E6177A’s load mounting area and
connectors J1 and P1.
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Figure 3-32. HP E6177A Load Mounting Area and P1/J1 Connectors
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Load Wiring

Even # Rows
Ji P1

¢ \O Channel 1 16 A

Figure 3-33 isasimplified schematic and P1 connector pinout showing how

|loads are connected to P1.
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Figure 3-33. HP E6177A Load Wiring Schematic and P1 Pinouts
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UUT ConnectionS When configured as part of a standard HP system, P2 of the load card is
typically connected via cables to a mass interconnect panel. User
connections to the UUT are then made from the mass interconnect panel.
Refer to the appropriate mass interconnect wiring guide for connection

details.

Y ou can al so make connections directly to P2. Figure 3-34 isa P2 connector
pinout showing the details.

E16

Chan 1-3

Chan 1-3 Pwr
Chan 4-6

Chan 4-6 Pwr
Chan 7-9

Chan 7-9 Pwr
Chan 10-12
Chan 10-12 Pwr
Chan 13-15
Chan 13-15 Pwr
Chan 16-18

E1 Chan 16-18 Pwr
Chan 19-21
Chan 19-21 Pwr
Chan 22-24
Chan 22-24 Pwr

J1

HHNun
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—|P2

—FE16

X
Q

Chan 1»&
T

AN AN

Chan 22 Pwr—=p
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w
-
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Figure 3-34. HP E6177A 24-Channel Medium-Current Load Card UUT Connections
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Using the HP E6178B 8-Channel Load Card

Figure 3-35 shows a block diagram of the HP E6178B 8-Channel Heavy
Duty Load Card typically configured with an external power supply. Figure
3-36 shows the component locator for the HP E6178B Load Card.

Backplane
Interface
Externally |Se”59+l llSense- ) Current Sense
Load Mounted Relay Timer
Relays Loads 750 becode Logic : Address :
CHI o o o % > CHI bus
P21 < _< Currenlﬁpgnsducer <:Dim>
Power
Flyback Protection '— 35, £12V
P1
ISense+ l lISense—
750
CH2 n2 432 CH2 bus
P22 6o o4 loadz }<
Flyback Protection |7 L
Bridge Load HP-1B
Example 14AWG Teflon
ISensleJ> J’ISense— Insultated Wires \
Bridge Load !
LCHT Jumper
CH3 ~ J13 H3 bus CH2 + Power
P23 & _< P100 _ Supply
CH4 PS bus | Remote
CHS5 ’ Sense
cHe P200 :
CH7 ]
. CH8 1 o
. J101, 103,
° J105, J107 To Optional
L L Remote Sense
ISense+l lISense- P2 Connection at .
uut
+12,-12, GNDg——T |
J18 J38
CH8 ¢ o o CH8 bus
P28 ( _< Currenﬁr'\c?nsducer To LOOdH_ Ext |
Relays 8 xterna
Drive
Flyback Protection '7 To Sense Connector
Relays %’8;
P3
Figure 3-35. HP E6178B 8-Channel Heavy Duty Load Card Block Diagram
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Figure 3-36. HP E6178B 8-Channel Heavy Duty Load Card Component Locator

Selecting a Power

Supply

Configuration

Asshown in Figure 3-35, power supply connections for the loads are
through P100 and P200 to PWR1 and PWR2 (J41) respectively. Y ou must
wirethe power supply connectorsto the individual channel connectors CH1

through CH8 (J101, J103, J105, and J107). Use at least a 14 AWG Teflon®
insulated or 12 AWG vinyl insulated wire to carry 30 Amperes.

Figure 3-35 shows one possible power supply configuration. In this
configuration, Channel 1 is configured for asingle load connected to V +.

Load 8 would be a short to provide a path return. Channels 2 and 3 are
connected as a bridge load; a load that is “floating” with respect to the power
system.

Other configurations are possible. For example, the negative terminals of
two external power supplies could be connected together at the UUT and the
positive terminals could be connected to P100 and P200 (respectively) and
distributed to the individual channels. This would provide two simultaneous
power supply connections to the UUT or multiple UUTSs.

Note that the main power bus as well as each individual channel bus is rated
for 30 Amps continuous. Thus you can run 30 Amps per channel for all 8
channels only if they are wired in a bridge configuration or the current
through the power supply bus (PSbus) does not exceed 30Amps.
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Caution Itis possible to close more than one channel at atime. The
power supply connections to the load card are rated for 30
Amps maximum continuous and individual channels are rated
at 30 Amps continuous. Do not exceed these specifications.

Local / Remote Sensing  Switch S1 allowsthe external power supply remote sensing to beeither local
(P100/P200) or remote (through P2 to UUT). Refer to Figure 3-35.

Selecting alLoad The factory installed load fuses are ¥4” x 1¥4", 30-amp slow-blow. These
Fuse fuses may be replaced by fuses with a lower value depending on your load
requirements. The HP E6178 was qualified with a Bussman™ MDL-30

fuse. This fuse is unique for its low power dissipation and very ﬁ'llgh I
rating which is required to meet the HP E6178 surge current specifications.
Refer to the module specifications for more information.

Caution To maintain HP E6178 safety and reliability, replace fuse with
Bussman type MDL-30 fuse only.

Current Monitor Each channel on the HP E6178 uses a LEMdel LA 55-TP Current
Transducers with a T560.01%, 0.3W low TC (2.5 ppm/°C) resistor for
sensing the current through each channel. The sense relays are switched
independently from the channel load relays.

The LEM current transducer module has a current gain of 1000:1 (primary
to secondary, i.e., for a 1 amp primary current the secondary current is
1mA). The secondary of the LEM current transducer is connected across a
precision 78 resistor, see Figure 3-35. The primary current is calculated by
making a voltage measurement across this precision resistor and is
determined by the equation:

_ VI sense

len = 0.075

The current monitor specification is with respect to the channel primary
current which is being measured:

Gain Error:£1.0% Maximum over the temperature range

Offset Error:£0.3 Amps Typical over the temperature range
+0.7 Amps Maximum over the temperature range

1. LEM USA, Inc. 6643 West Mill Road, Milwaukee, W1, 53218. (414) 353-0711
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Theerror dueto the offset component can be reduced by measuring the zero
current offset voltage (channel relay open) after the test system haswarmed
up and using this offset to correct for all subsequent measurements. This
should be done for each channel individually. Using this technique, the
errors due to offset may be reduced to:

Offset Error:+0.1 Amps over the temperature range

Selectin g an d cCoils used as loads may have large flyback voltages which have the potential
; to damage other electronic components. Generally the UUTs are equipped
Loadin 9 F|yb<'?lC K with flyback protection, so flyback protection on the load cards is redundant
ut provides backup protection in case a defective is tested. The
Protection b ides back ion i defective UUT i d. Th
system integrator is responsible for ensuring the flyback protection devices
are installed on the load cards.

Caution Theload cards are designed for a maximum of 500 Ve flyback
voltage. Operating the load cards without flyback protection
installed on the appropriate channels, or with flyback voltages
in excess of 500 Ve, may results in damage to the load card or
Switch/Load Unit.

The HP E6178 Load Card comes with provisions for user-installed flyback
voltage protection. Figure 3-36 shows the location for the flyback protection
devices RV1 to RVS.

The flyback protection devices should be installed with the positive side
towards the UUT. On each of the 8 channels the high (+) side should be
located as shown in the component locator diagram, Figure 3-36. MOV
(Metal Oxide Varistor), or back-to-back zener diodes are recommended for
flyback voltage protection.

Protection Devices Refer to Figure 3-37. Zener Diodes, MOVs (Metal-Oxide Varistor) or

Transzorb® devices mounted at RV 1 to RV8 provide current path for the
inductive load flyback. Select the protection device so that it conducts at a
voltage higher than the UUT'sinternal protection. If the device'sinternal
protection fails, then the added external protection conducts to protect the
UUT and the load card.

—< L R LEM
ouT o >—YY—AAA—E—€ \ P Module +
Driver |_0Yad Power Supply
<« -
RVXx
]
| S|

Figure 3-37. Typical HP E6178B Load Card Flyback Protection Circuit

Typical MOV (3mm) axial lead mounted specifications are:
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Continuous DC voltage: 220 V
Transient energy? (10/1000mS); 0.90 Joules (watt-seconds)

Transient peak current? (8/20mS): 100 Amperes
Varistor voltage @ 1.0mA DC: 300 Vdc Max
Maximum Clamping V oltage (8/20mS): 450 volts
Capacitance: 17 pF

Typical Transzorb® specifications are:
Breakdown voltage: 300V max at ImA
Reverse Standoff voltage: 250 volts
Maximum reverse leakage: 5SmA
Maximum peak pulse current: 5A
Maximum Clamping voltage: 400 volts
Maximum temperature coefficient: 0.110 %/°C

Load and UUT Figure 3-38 shows how the HP E6178 Load Card is wired. Connect loads
Connections between J11-J18 and J31-J38. Loads are external to the load card and
connected to the load card via cables. Connectors J11 and J31 connect to
Channel 1, connectors J12 and J32 connect to Channel 2, etc.

When configured as part of a standard HP system, P2 of the load card is
typically connected via cables to a mass interconnect panel. User
connections to the UUT are then made from the mass interconnect panel.
Refer to the appropriate mass interconnect wiring guide for connection
details.

You can also make UUT and power supply connections directly to P2 as
shown in Figure 3-38.

1. 10/21000mSrefersto a standard pulse of 10mSrise and 1000mSto 50% decay of peak value.
2. 8/20mSrefersto a standard pulse of 8mSrise and 20mSto 50% decay of peak value.
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Default Setting is
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Figure 3-38. HP E6178 Load Card Wiring
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Chapter 4
Using the 32-Pin Matrix Cards

Note

This chapter describes how to configure and use the HP E8792A and
E8793A 32-Pin Matrix Cards. This chapter the following sections:

® Conceptual OVEIVIEW . . ...t page 78
® Detailed Block Diagram Descriptions .. ............... page 79
® User Connectorsand Pinouts . ..........cooovivinn. .. page 84

Register descriptions for these cards are located in Appendix B of this
manual.

This chapter describes using the HP 8792A 32-Pin Matrix Card as the
Instrument Matrix. In some systems, the HP E6171A Measurement Control
Module may be used as the Instrument Matrix. Refer to the HP E6171A
User’s Manuals for more information.
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Conceptual Overview

Both the HP E8792A and E8793A 32-Pin Matrix Modules contain a

32 x 4 Measurement Matrix for switching signals to and from the Anaog
Bus. The HP E8792A also containsa 16 x 5 Instrument Matrix that connects
external measuring instrumentsto the Analog Bus. Figure x isasimplified
block diagram showing how the HP E8792A and E8793A aretypically used
together in asystem. Asshown in Figure 4-1, if you need more UUT
connections, simply add more HP E8793A 32-Pin Matrix Cards to the bus.

32 Measurement Channels 32 Measurement Channels 32 Measurement Channels
To/From UUT To/From UUT To/From UUT
L] maog L[] T[] mnmog | [[] [ []]
LU L 1 e B «'% - ...%\ %9?% T % N
] I T T I
b i .ee } cee —] sss |
| | | I |
i i .es i .ee i ees |
I } .es } [ryq— ees |
| I | e | I
] I T T I
-— 32x4 } } 32x4 } } 32x4 }
— Measurement | | Measurement | | Measurement |
— Matrix J l Matrix J l Matrix }
16 Instrument ] T Tt Tt
Channels ) HP E8793 . HP E8793
— } Pin Matrix Card #1 Pin Matrix Card #n
I
— I
|
S | |
| 16x5 |
! I
! '”S’\tﬂr“mem | HP E8792
\¥77a7trlxii/‘ Pin Matrix Card

Figure 4-1. Pin Matrix Cards Conceptual Overview

Note TheAUX channels are not shown in Figure 4-1. Refer to Figure 4-2 and
Figure 4-3 for detailed schematics of the 32-pin matrix cards.

Features Key features of the cards include:

® 16 x 5 high-speed reed relay Instrument Matrix (HP E8793A only),

® 32 x 4 high-speed reed relay Measurement Matrix,

® Anintegrated relay timer,

® Automatic disconnecting of column relays for minimal loading of the
Anaog Bus,

® A single control bit can open all relays (OAR),

® Auxiliary or direct row access relays on each row,

® |ndependently switchable series resistance protection on each column.
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Detailed Block Diagram Descriptions

Differences
Between the Cards

Features Common
to Both Cards

Figure 4-2 on page 80 is a detailed block diagram of the HP E8792A 32-Pin
Matrix Card and Figure 4-3 on page 81 isadetailed block diagram of the HP
E8793A 32-Pin Matrix Card.

The primary difference between the two cards is that the HP E8792A
contains a 16 x 5 Instrument Matrix. The Instrument Matrix is used to
connect measurement or source instruments to the Analog Bus. Also notice
in Figure 4-2 the DACL1 or DAC2 inputs to the Instrument Matrix. These
lines come from the Switch/Load Units DACs and can be switched into the
Instrument Matrix. The HP E8793A also contains two additional sets of
Analog Bus access on connector J1. Other than these differences, the two
cards are electrically and functionally identical. The following discusssion
appliesto both cards.

The 32-Pin Matrix Modules contain a 32 x 4 matrix of relays, additional
relaysto connect/disconnect signals on the buses, programmabl e registersto
control the relays (described in Appendix B), and various other features. All
relays are of the high-speed, dry reed type for fast switching.

Asshownin Figure 4-2 and Figure 4-3, the M easurement Matrix isarranged
in 32 rows that can be connected to any of four columns on the common
Analog Bus. Closing amatrix relay connects arow to a column on the card.
The columns are connected to the Analog Bus which carries the signal
between the UUT (unit under test) and instruments connected to the Analog
Bus through the HP E8792A. This 32 x 4 structure lets you connect any
system resource to any pin on the UUT. This matrix along with the
unswitched UUT Common allows as many as four system resources to be
connected simultaneously.

Disconnect Relays automatically disconnect unused columns to minimize
capacitive loading effects from the Analog Bus. This makes it possible to
expand the system without degrading the accuracy of measurements.

Besides the 32 x 4 matrix of relays, there are switched auxiliary 1/0 lines
(AUX1 through AUX32) connected to each of the 32 rows. These ports are
for digital 1/0 operations or other user-defined applications. For example,
you can close any of these auxiliary relays to connect a digital sensing
source (or other low-impedance system resource) such an event detector or
digital input card, to a pin on the UUT. Because these auxiliary inputs are
available on any of the 32 rows, and on 32-Pin Matrix Card connectors J2
and P2, many inputs can be connected at once.

Additional featuresinclude an integrated relay timer, the ability to open all
relays with asingle bit, and series protection resistors that can be bypassed
programmatically. These features are individually described the following
paragraphs starting on page 82.
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Figure 4-2. HP E8792A Detailed Block Diagram

Row

96-Pin DIN C
Backplane Access
To Switch/Load Unit

96-Pin DIN C
Row, Aux
& UUT Common
To UUT
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p1 96-Pin DIN C
Decoding and Driver Backplane Access
Circuits To Switch/Load Unit
Abus Connector( J3 i . ‘
J | Abus2 Abus4
Abus1 \ Abus3 \
<—— Disconnect Relays
j j j jEBypass Relays
Auxl Auxl
[g [’] [g [; ,i-} Row1
Aux2 Aux2
EF q] EE EE ﬁ Row2
Aux3 Aux3
E\; H;‘ [b [b ,i-} Row3
Aux4 Aux4
Row4 .
. E‘]—E‘J—H—é 96-Pin DIN C
96-Pin DIN C 32 . Loro b P2 Row, Aux
Rear Aux Access : : : : : & UUT Common
To UUT
Aux30 Aux30
¢ E;‘ [b EFI ,ﬁ Row30
Aux31 Aux31
E; H;‘ Eb ﬁ] ,—_T-} Row31
Aux32 Aux32
h h ﬁ h &1 Row32
UUT Common
\ .32 x 4 Measurement Matrix /
Matrix Relay Detail:
Column
0\0 \q_
*—— Row
Figure 4-3. HP E8793A Detailed Block Diagram
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Relay Timer TheRelay Timer indicates whether or not the last change to arelay’s state
(opening or closing therelay) is complete. The timer starts or restarts when
acommand to change arelay’s state is received. The timer stops when it
times out after an interval sufficiently long for arelay to change state.

If the relay timer's status is “busy,” as reported by bit 7 of the Status Register
(described in Appendix B), relays may not yet be in the desired state. If the
status of the relay timer is “not busy,” then the relays can be considered to
have reached their newly programmed state. The nominal time-out value of
the relay counter is 500s.

Column Disconnect Each of the four columns has a disconnect relay between it and the Analog
Bus. Depending on the state of bit 6 in the Control Register (described in
Relay Control Appendix B), the disconnect relays are either under manual or automatic
control.

When in automatic mode, when you close a matrix relay, the disconnect
relay associated with that column also closes. When in manual mode, the
four column disconnect relays are controlled by bits 3-0 in the Column
Control & Protection Bypass Register (described in Appendix B). Because
manual mode is used only when doing diagnostic checks, the default control
mode is automatic.

OAR Bit5in the Control Register controls the OAR (“open all relays”) feature,
which immediately opens all relays on the card. Because the bit is
self-clearing, it does not require resetting. OAR also clears bits 3-0 of the
Column Control & Protection Bypass Register. When executed, OAR
re-triggers the relay timer.

Reset Bit0in the Control Register programmatically resets the card. Resetting the
card clears all internal registers, which resets all board functionality to its
default, power-up state. When the card is reset, all relay registers are cleared,
column disconnect relay control is set to automatic mode, and the relay timer
is started.
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Protection Bypass Each of the four columns has a 200 chm protection resistor connected in
series which protects the relays by limiting the maximum current through
the column. Some measurements (such as 2-wire resistance) may require
bypassing (shorting across) the protection resistor to remove its effects. The
default state is to have the protection bypass relays open, which means the
series protection resistors are in circuit.

Bits 7-4 in the ABus Control & Protection Bypass Register (described in
Appendix B) control the relays used to bypassthe series protection resistors.
Y ou can bypass the protection on a column-by-column basis.

Caution To prevent damage to card, bypass the protection resistors
only when absolutely necessary.

Bypass
Relay

o

Column (n) % O/O Abus (n)

Disconnect
200Q Re|ay

Figure 4-4. Column Disconnect and Protection Bypass Relays

Reset State Thecard resets to its default state whenever:

® Operating power isfirst applied,
® Operating power is removed and then reapplied,
® Bit 0 in the Control register (described in Appendix B) is asserted.

When the card isreset, al relay registers are cleared, column disconnect
relay control is set to automatic mode, and the relay timer is started.
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User Connectors and Pinouts

The figures and tables on the following pages show the pinouts for the HP
E8792A and E8793A user connectors.

WARNING SHOCK HAZARD. Only service-trained personnel who are
aware of the hazards involved should install, remove, or
configure the Switch/Load Unit or plug-in cards. Before you
remove any installed card, disconnect AC power from the
mainframe and from other cards that may be connected to the
cards.

Caution STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to electrical
components, observe anti-static techniques whenever
removing a card from the Switch/Load Unit or whenever
working on a card.
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J1 Connector
Pinouts

32

J1
96 Pin DIN C

Instrument and Abus Access

[

(el Rl IRe I Ko TN IXo TN IR I IXe I IR I IXO I IR I K@ I IR O B IR ¢ B IR N IR I X o B IR I X e I IR B IR e B NG I IR O I IO I AN I IR @ I IR B X 2 X O B IR ¢ I IR O B AR O I e

QOO |O|O|O|O|O0|O[O[O|O0|O0|O|O0|O0|O|O|O|O|O0|O0|Oo|O0|O0fO0|O0|O0|]O0|O|O|O

Qoo (oo |Oo|O|Oo|Oo|Oo|O|Oo|O0|O0|O0|0|a|o|ofo|o|o|o|o|o|jofojo|o|o|oO0]|0

1

a

b

Cc

Row a b c

32 Gnd INST1 INST2

31 Gnd INST2 INST3

30 Gnd INST3 INST4

29 Gnd INST4 INSTS

28 Gnd INST5 INST6

27 Gnd INST6 INST7

26 Gnd INST7 INST8

25 Gnd INST8 INST9

24 Gnd INST9 INST10

23 Gnd | INST10 INST11

22 Gnd INST11 INST12

21 Gnd | INST12 INST13

20 Gnd | INST13 INST14

19 Gnd | INST14 INST15

18 Gnd | INST15 INST16

17 Gnd | INST16 N/C

16 N/C N/C N/C

15 N/C N/C N/C

14 N/C N/C N/C

13 Gnd Abus1 UUT Common
12 Gnd Abus2 UUT Common
11 Gnd Abus3 UUT Common
10 Gnd Abus4 UUT Common
9 Gnd N/C N/C

8 Gnd N/C N/C

7 Gnd N/C N/C

6 Gnd N/C N/C

5 Gnd N/C N/C

4 Gnd Abusl UUT Common
3 Gnd Abus2 UUT Common
2 Gnd Abus3 UUT Common
1 Gnd Abus4 UUT Common

Figure 4-5. J1 Pinouts--Instrument and Abus Access

Figure 4-5 shows the pinouts for connector J1 which provides instrument
and Abus access. J1 is available only on the HP E8792A 32-Pin Matrix
Card.
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J1 Instrument Figure 4-6 shows where instrument connections can be made on the J1
Connections Connector. Notice, for example, that the INST2 connection islocated in

Row 32, Column C and is also connected to Row 31, Column B.

This

arrangement allows you to make either floating or earth-referenced

connections as shown in Figure 4-6.

J1 Floating Connections

J1 INST Connections INST1 =+, INST2 = - J1 Earth-Referenced Connections
LINST1 (use filler plugs on each side of cable) (no filler plugs needed)
- INSTL - INST1

32 o | p-b-INST2 S O

cable —{[] - INST2 Cable — [+ Il INST2
31 --t---INST3

Filler —»[5]] - INST3 Cable —» [#] - INST3
30 --1-—-INST4

L INST4 Cable —»! [4] G- INST4
29 --t---INST5
28 --r---INST6
27 --t---INST7
26 --t---INST8
25 --r---INST9
24 --t---INST10
23 --r---INST11 nE
22 --t---INST12 =
HP E3750-61604 /E6170-61614 HP E3750-61621/E6170-61612
21 -l INST13 "Single Ended Instruments" "Floating Instruments”
20 --1---INST14 EE@I
19 --r---INST15 Drain No A NO
Connection Connection
18 --t---INST16 Signal
17 . HP 1252-4353 Filler Plug
T

Figure 4-6. J1 Example Instrument Connections

Figure 4-7 shows two typical BNC cables used for instrument connections

to J1.
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Non-Isolated BNC coax to 3x1
E3750-61604 (1 Meter)
E6170-61614 (2 Meter)

No Connection
Signglﬁ i:ﬂ L]y rf [ |.Ei“l

Isolated BNC coax to 3x1
E3750-61621 (1 Meter)
E6170-61612 (2 Meter)

Low 7
Signal %I \_w?)r:l?%itgse 3g i ; — |.Ei\‘.l

No Connection Red Isolated—»| Isolated Red Isolated
Cable Marker Instruments ed Isolate
Cable Marker

Figure 4-7. Instrument BNC Cables
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J2 Connector
Pinouts

UUT Common

P

AuXx

32

/

J2

96 Pin DIN C

Rear Aux Access

oclo|jo|o|jo|OofO|O|O|O|O|O|O|JO|O|O|O|O|O|O|O|O|O|O|O|O|O|DO|O|O|0O]|O

ocfo|jo|ofo|jofo|jOo|OfjO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|DO|O|O]|O

1

c|lO0O|O|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|OQ|O|O|O|O|O|O|DO|O|O|O|O

]

(¢]

Figure 4-8 shows the pinouts for connector J2 which providesrear Aux line
access.

Row a b c
32 UUT Common | System Ground | Aux32
31 UUT Common | System Ground | Aux31
30 UUT Common | System Ground | Aux30
29 UUT Common | System Ground | Aux29
28 UUT Common | System Ground | Aux28
27 UUT Common | System Ground | Aux27
26 UUT Common | System Ground | Aux26
25 UUT Common | System Ground | Aux25
24 UUT Common | System Ground | Aux24
23 UUT Common | System Ground | Aux23
22 UUT Common | System Ground | Aux22
21 UUT Common | System Ground | Aux21
20 UUT Common | System Ground | Aux20
19 UUT Common | System Ground | Aux19
18 UUT Common | System Ground | Aux18
17 UUT Common | System Ground | Auxl17
16 UUT Common | System Ground | Aux16
15 UUT Common | System Ground | Aux15
14 UUT Common | System Ground | Aux14
13 UUT Common | System Ground | Aux13
12 UUT Common | System Ground | Aux12
11 UUT Common | System Ground | Aux1l
10 UUT Common | System Ground | Aux10
9 UUT Common | System Ground Aux9
8 UUT Common | System Ground Aux8
7 UUT Common | System Ground Aux7
6 UUT Common | System Ground Aux6
5 UUT Common | System Ground Aux5
4 UUT Common | System Ground Aux4
3 UUT Common | System Ground Aux3
2 UUT Common | System Ground Aux2
1 UUT Common | System Ground Auxl

Figure 4-8. J2 Pinouts--Rear Aux Access

88 Using the 32-Pin Matrix Cards

Chapter 4



P2 Connector
Pinouts

UUT Common

P

1

P2
96 Pin DIN C
Row, Aux & UUT Common
Main Access

32

Figure 4-9 shows the pinouts for connector P2 which provides Row, Aux

and UUT Common access.

Row

AR

—

colo|lo|lo|lo|l|o|lo|o|lo|]o|o|lo|jo|J]o|jo|o|lo|]o|j]o|o|o|l]o|lo|j]olo|]o|]o|o|o|lo|o|o

J

cojlo|lo|lo|lo|lo|lo|o|lo|]o|jo|lo|jo|l]o|jo|o|lo|]o|j]o|l|o|o|l]o|lo|j]olo|]o|]o|o|o|lo|o|o

(]

1:7C)C)C)C)OC)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)C)‘*é>
X

[

Row c b a
1 UUT Common Aux1 Row1l
2 UUT Common Aux2 Row2
3 UUT Common Aux3 Row3
4 UUT Common Aux4 Row4
5 UUT Common Aux5 Row5
6 UUT Common Aux6 Row6
7 UUT Common Aux7 Row7
8 UUT Common Aux8 Row8
9 UUT Common Aux9 Row9
10 UUT Common | Aux10 | Rowl0
11 UUT Common | Aux1l | Rowll
12 UUT Common | Aux12 | Rowl2
13 UUT Common | Aux13 | Rowl3
14 UUT Common | Auxl14 | Rowl4
15 UUT Common | Aux15 | Rowl5
16 UUT Common | Aux16 | Rowl6
17 UUT Common | Aux17 | Rowl7
18 UUT Common | Aux18 | Rowl8
19 UUT Common | Aux19 | Rowl9
20 UUT Common | Aux20 | Row20
21 UUT Common | Aux21 | Row21
22 UUT Common | Aux22 | Row22
23 UUT Common | Aux23 | Row23
24 UUT Common | Aux24 | Row24
25 UUT Common | Aux25 | Row25
26 UUT Common | Aux26 | Row26
27 UUT Common | Aux27 | Row27
28 UUT Common | Aux28 | Row28
29 UUT Common | Aux29 | Row29
30 UUT Common | Aux30 | Row30
31 UUT Common | Aux31 | Row31l
32 UUT Common | Aux32 | Row32

Figure 4-9. P2 Pinouts--Row, Aux, and UUT Common Main Access
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Installing in the
Switch/Load Unit

The HP E8792A/E8793A 32-Pin Matrix Card can be installed in any
available Switch/Load Unit slot. The Analog Bus connection cablesrequire
that all 32-Pin Matrix Cards be in adjacent dots (so the cables will reach).
Figure 4-10 shows atypical installation.

HP E8793A #2 HP E8793A #1 HP E8792A

hp | hp | hp
N v |[[ A
J1i

% Abus Connection Cables

=
=

J2 J2 J2

hp | hp | hp

Figure 4-10. Installed 32-Pin Matrix Cards
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Chapter 5
Using the Custom Card

This chapter describes how to configure and use the HP E8794A Custom
Card. This chapter the following sections:

® Genera-PurposeBreadboard . ....................... page 91
® Genera-Purpose Breadboard ... ............... ... ... page 91
® Connector Breakouts. .. ... page 94
* HP E8794A Component Locator ..................... page 99
® HPE8794A Schematic . ..., page 101

Register descriptionsfor the Custom Card are located in Appendix B of this
manual .

The HP E8794A Custom Card is intended to be used for one of these
purposes:

® A general-purpose breadboard card for system integrators to add
custom circulitry,
® Emulation of the HP TS-5430 Series|.

General-Purpose Breadboard

The Custom Card contains a breadboard area of through-holeson 0.1"
centers for soldering custom circuitry (see Figure 5-1).

TS-5430 Series | Emulation

The HP E8794A Custom Card may be used to provide routing and

breadboard support similar to that found on the HP TS-5430 “Personality
Board”. Digital I/O, matrix, Aux channels, routing area and ICA interface
connections that were found on the TS-5430 “Personality Board” are also
found on the E8794A Custom Card.

® 64 Aux Channels (from up to two 32-Pin Matrix Cards),
® 8 system DAC channels,
® 32 event detector channels.

In addition, 32 configuration lines are brought from the Custom Card to the
TC connectors on the Test System Interface. Figure 5-1 shows the J2 - J6
connectors used to route channels and signals to/from the Custom Card.
Each of these connectorsis routed to a breakout area on the Custom Card.
Y ou can make connections from these breakout areas to your custom
circuitry.

Chapter 5
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Digital I/O A full 16 bitsof digital 1/0 isrequired to emul ate the TS-5430 Series|. The
Switch/Load Unit provides 8 channels of digital 1/0 and the Custom Card
provides 8 channels of digital 1/0. The Custom Card digital 1/0 isthe same
type of 8-bit digital input and 8-bit digital output (Open Drain) provided by
the Switch/Load Unit (refer to “Digital I/0” on page 10 for details). The
Custom Card digital I/O is available in breakout area J50 (see Figure 5-1).
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Connector Breakouts

WARNING

Caution

The figures and tables on the following pages show the breakouts for
connectors J2 through J6. Refer to the schematic on page X for detailson the
J50 (Digita 1/0) breakouts.

SHOCK HAZARD. Only service-trained personnel who are
aware of the hazards involved should install, remove, or
configure the Switch/Load Unit or plug-in cards. Before you
remove any installed card, disconnect AC power from the
mainframe and from other cards that may be connected to the
cards.

STATIC ELECTRICITY. Static electricity is a major cause of
component failure. To prevent damage to electrical
components, observe anti-static techniques whenever
removing a card from the Switch/Load Unit or whenever
working on a card.

94 Using the Custom Card
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J2 Connector Figure 5-2 shows the J2 connector breakouts when cable part number
E6170-61604 is used to connect J2 to the Test System Interface.
Breakouts y

CCard Com
No Connect
CCard Pin 1

A\

-

J2 To Test System Interface

saul| uoneinbyuo) zg

C00000000000000000000000000000000C
T00000000000000000000000000000000C
w
N

2000000000000 0000000000 0000000000

CCard Pin 32
No Connection
CCard Com

|

¥

Note: Pinout shown is valid when using cable p/n E6170-61604

Figure 5-2. J2 Configuration Lines Pinouts
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J3/J4 Connector
Breakouts (DAC)

Pin Pin Pin Pin
Signal Number Signal Number Signal Number Signal Number
CH12 LS 64 Gnd 63 CH16 LS 64 Gnd 63
CH12 LO 62 Gnd 61 CH16 LO 62 Gnd 61
CH12 HI 60 Gnd 59 CH16 HI 60 Gnd 59
CH12 HS 58 Gnd 57 CH16 HS 58 Gnd 57
CH11LS 56 Gnd 55 CH15LS 56 Gnd 55
CH11 LO 54 Gnd 53 CH15LO 54 Gnd 53
CH11 HI 52 Gnd 51 CH15 HI 52 Gnd 51
CH11 HS 50 Gnd 49 CH15 HS 50 Gnd 49
CH10 LS 48 Gnd 47 CH14 LS 48 Gnd 47
CH10 LO 46 Gnd 45 CH14 LO 46 Gnd 45
CH10 HI 44 Gnd 43 CH14 HI 44 Gnd 43
CH10 HS 42 Gnd 41 CH14 HS 42 Gnd 41
CHO LS 40 Gnd 39 CH13LS 40 Gnd 39
CHO9 LO 38 Gnd 37 CH13LO 38 Gnd 37
CHO9 HI 36 Gnd 35 CH13 HI 36 Gnd 35
CH9 HS 34 Gnd 33 CH13 HS 34 Gnd 33
CH4 LS 32 Gnd 31 CH8 LS 32 Gnd 31
CH4 LO 30 Gnd 29 CH8 LO 30 Gnd 29
CH4 HI 28 Gnd 27 CH8 HI 28 Gnd 27
CH4 HS 26 Gnd 25 CH8 HS 26 Gnd 25
CH3 LS 24 Gnd 23 CH7 LS 24 Gnd 23
CH3 LO 22 Gnd 21 CH7 LO 22 Gnd 21
CH3 HI 20 Gnd 19 CH7 HI 20 Gnd 19
CH3 HS 18 Gnd 17 CH7 HS 18 Gnd 17
CH2 LS 16 Gnd 15 CH6 LS 16 Gnd 15
CH2 LO 14 Gnd 13 CH6 LO 14 Gnd 13
CH2 HI 12 Gnd 11 CH6 HI 12 Gnd 11
CH2 HS 10 Gnd 9 CH6 HS 10 Gnd 9
CH1LS 8 Gnd 7 CH5LS 8 Gnd 7
CH1LO 6 Gnd 5 CH5 LO 6 Gnd 5
CH1 HI 4 Gnd 3 CH5 HI 4 Gnd 3
CHL1 HS 2 Gnd 1 CH5 HS 2 Gnd 1

] o E/o—
J3 Breakouts
J3 J4
— —

Note: DAC channel break-out is valid when using cable part number E6170-61615

J4 Breakouts

(DAC top connector to J3, bottom connector to J4).

Figure 5-3. J3/J4 Breakouts for HP E1418 DAC

Figure 5-3 shows the J3/J4 connector breakouts when cable part number
E6170-61615 is used to connect J3/J4 to the HP E1418 16-Channel DAC. The
DAC's top connector is cabled to J3, the DAC's bottom connector is cabled to J4.
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J3 or J4 Connector
Breakouts (Event
Detector)

T o — o

J3 Breakouts

J3 J4

The Event Detector can be cabled to either J3 or J4. Figure 5-4 shows the J3 or J4
connector breakouts. Connections are made to either J3 or J4 to the HP E6174
Event Detector.

Note: Event Detector can be connected to J3 (left breakout connections) or J4 (right
breakout connections.

Figure 5-4. J3 or J4 Connector Breakouts for HP E6174 Event Detector

Pin Pin
Signal Number Signal Number

Gnd 64 CH31 63
Gnd 62 CH30 61
Gnd 60 CH29 59
Gnd 58 CH28 57
Gnd 56 CH27 55
Gnd 54 CH26 53
Gnd 52 CH25 51
Gnd 50 CH24 49
Gnd 48 CH23 47
Gnd 46 CH22 45
Gnd 44 CH21 43
Gnd 42 CH20 41
Gnd 40 CH19 39
Gnd 38 CH18 37
Gnd 36 CH17 35
Gnd 34 CH16 33
Gnd 32 CH15 31
Gnd 30 CH14 29
Gnd 28 CH13 27
Gnd 26 CH12 25
Gnd 24 CH11 23
Gnd 22 CH10 21
Gnd 20 CH9 19
Gnd 18 CH8 17
Gnd 16 CH7 15
Gnd 14 CH6 13
Gnd 12 CH5 11
Gnd 10 CH4 9
Gnd 8 CH3 7
Gnd 6 CH2 5
Gnd 4 CH1 3
Gnd 2 CHO 1

Chapter 5
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J5 an d J 6 32-Pin Matrix Card #1 can be cabled to J5 and 32-Pin Matrix Card #2 can be cabled
CO nnector to J6. Figure 5-4 shows the J5 and J6 connector breakouts when cable part number
E3751-61601 is used to connect the 32-Pin Matrix Card(s) to J5 and J6.

Breakouts (32-Pin
Matrix Cards)

To Pin Matrix#1 | To Pin Matrix#2 Auxt (I5)
UUTCom (J5)
Auxl (J6)

] // UUTCom (J6)
o : 9 6lg @ 640 @
e o [ 2 )
e o [ BN 2
L K J [ 2 2
J5 Breakouts 4 : : :
o [ N )
o e
[ BN 2
J5 J6 -
[ BN 2
o e
[ BN 2
o e
[ 3 )
— — I
[ BN 2
[ 2 2
o e
(J

L 4
L 4
L 4
[ 3
L 4
L ]
o
L 2
o
L 4
L 4
L 4
L 4

0000000000000

L ]
J6 Breakouts o:
[ 2 2
o e 3]
oo o0
e o [ 2 2
[ o [ o 2@ @1 20 8
YUUTCorrmon Je)
Aux32 (J6)
UUTCommon (J5)

Aux32 (J5)

Note: Pinout for Aux and UUT Common connections is valid when
cable p/n E3751-61601 is used to connect to pin matrix cards.

Figure 5-5. J5 and J6 Breakouts (32-Pin Matrix Cards)

98 Using the Custom Card Chapter 5



HP E8794A Component Locator
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HP E8794A Schematic
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Chapter 6
Repair Information

Support Strategy

Rebuilt exchange assemblies are available for many HP VX1 modules.
However, there are no exchange assemblies available for theload cards. If a
load card fails, you have two choices: purchase a new load card or
troubleshoot the problem and repair it. If the problemisarelay and you can
determinewhich relay isdefective, you canrepair themodule. Therelaysare
through-hole technology and easy to replace.
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Load Card Component Locators

HP E6175A
8-Channel
High-Current Card

The HP E6175A 8-Channel High-Current Load Card relays and fuses are
shown in Figure 6-1. The 8-Channel High-Current Load Card uses the
HP 0490-1517 Form C relay, as shown in Figure 6-2. Two HP 0490-1839
relays, switched in paralel, are used to connect the Isense+ and Isense-

signals. The component locator diagram, Figure 6-2, is shown looking at the
non-component side, back of the HP E3750-66503 through-hole PC board.

Mother Board
Interface :IConfiguration
J2
1800 Connector
R -

Sheet AAZ Current Sense
uuT Metal . %% Control
Loads Load Mounted ISense- *1 lISeHSE‘f "2 1800 ontro

P2 Switches Loads K1 K2 Protection Address
Chan 1 <‘Hc\o——< | NO Relay Timer Data
LK12 ' L Eo o PwrSw1 Relay Slot K——
3 ) , K11 Decode Logic
Chan 2 (& Load
] K13 i :'_<: NC Power
: : : J6-1 +5, +12V
; | il
! | | Flyback Protection |
i i i
| 1 ' ISense- *1 l lISense+ *2
K3 K4 PwrSw2
F3
Cran 3 o>y —<{ Toma < | Mo
K22 M
k4 K21 =
Chan 4 o NC
I K23 ! i
| ! ! P1
! i ™ J6-2
! : S —
! ! || Flyback Protection | e
| — |
! ! i GPIB/HP-IB
1 1
: i i B|I[OIO ©® ONO . 5
: : ! pB1' B PS #1
| | | =
: : | PB2, <
: ! ! i PS #2
! ! ! PB3| -
1 1 !
: : i PB4,
1 1
! ' | ISense- *1 l lISense+ *2 75 | | | _Ps#
1 1 !
| | E o ool a]ne L______
1 1 N
Chan5 ¢——o No— NO
1 K32 M
H —o—_ PwrSw3
Chan5 «— Mo K31 N
L K33 : |
I 1 1
: : 73
i | |
! ! ' | Flyback Protection
i i i
1 1 1
1 1 1
1 1 !
1 1 !
i i i
! ! | ISense-*1 l lISense+ 2
] I \
i i
| | -
Chan 7 —o “o——p—<<— Load < NO
[ i i —0\: PwrSw4
Chan8 &—o o T ne
K43

J7-4

| Flyback Protection

J1 even # row.

1
1
|
T
I
1
1
1
1
S

J1 odd # rows

Note: Sample Configurations are
connected to common or VBATT
through another load card or on
the UUT.

Figure 6-1. HP E6175A 8-Channel Load Card Relays and Fuses
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0490-1839

500Q £10%
(Note: 2500 loaded)
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g Jumber .
Protection Non-Component Side

Figure 6-2. HP E6175A 8-Channel Load Card Component Locator (Rear View)
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HP E6176A
16-Channel
High-Current Card

The HP E6176A 16-Channel High-Current Load Card relays and fuses are
shown in Figure 6-3. The 16-Channel High-Current Load Card uses the

HP 0490-1517 Form C relay, as shown in Figure 6-4. Two HP 0490-1839

relays, switched in parallel, are used to connect the I sense+ and | sense-

signals. The component locator diagram, Figure 6-4, is shown looking at the
solder-side, back of the HP E3750-66504 through-hole PC board.
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! | i Wy7 | [Q]O S ]No . -
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i ! [ — -
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: | i ! " ps#2
I I
i ! ! ° 112 o @ @ |16 PBS||——
| I 1 |
! i i ° PB4,
: I I ! PS #3
I 1 ! J12 —
|
: E i L I Ho o @ |Nc o -
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Figure 6-3. HP E6176A 16-Channel Load Card relays and Fuses
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Figure 6-4. HP E6176A 16-Channel Load Card Component Locator (Rear View)
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HP E6177A

The HP E6177A 24-Channel Medium-Current Load Card relays and fuses
are shown in Figure 6-5. The HP E6177A 24-Channel Medium-Current

J3] Configuration
Connector

Current Sense
Control

Address
Data
Power
+.5, 12V

P1
GPIB/HPIB
1 +
pB1! ~ Ps#
[ |
]
PB2, —
| | PS #2
PB3 | -
PB4,
! PS #3

] 24-Channel Load Card uses the HP 0490-1774 Form C relay, as shown in Figure 6-6.
Medium-Current The component locator diagram, Figure 6-6, is shown looking at the
Card solder-side, back of the HP E3750-66505 through-hole PC board.
Mother Board
Interface
Llég:i-s Svl;ict,;?es Eﬁfﬂ?l Relay Timer
P2 Load1 Loads Relay Slot
: \ : : NO1 Decode Logic
Chan 1 (H\—( PB1 o PwrSw
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i \ i i PB2 N2
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: ! |
! | |
.
E | i . 38 [ [S]O S |NO
i | : °
: | |
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i i i . 112 @ oo |24
| i | .
| i | 5
i ! ! o Jo15s Ho @ @ |nc
i Load24 E i
i ! ! NO24
Chan 24 <;e°\°—\<f e Pwed
¢ ! Common : | NC24
A
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J1 odd # rows

Figure 6-5. HP E6177A 24-Channel Medium-Current Load Card Block Diagram

108

Repair Information

Chapter 6



Power Bus
Configuration

Card
Configuration ID

P1

N
o -
—
wl POTT000T0rorend
o -— AN (3] < Yo} ©
~— o ~ ~ ~ ~ ~
m - - - - - - uw
OO0OO0OO0Of0o0OCOC|lOoO0OOCOC|fOOCOOCO|lOOOOOOOO
ooOoOjoooOj0DoOOjODoOCODO(ODOOO)oOCaO
O <|(oO
a DL Om(OoO <t W0 [\
= Ll D rar T 0or 0o 2T NOTRON RIS TN -
amm-~—|(od
Q |[DoDOjooo0j0oDOj0oDOooD0O0onaO
OOOOOOOOOOOOOOOOOOOOOOOOO
(<] N~ © Ye} < (a0}
z - ) ) il - )
_\\sw‘_\sn_ w\swh\sm IMSIMd IMSIMG| [ELMSIMd ImSIMd| [BIMSIMG| [ZZMSImd|
€M 617 S LEM LEM 32|
\sw‘.\s \swts |MsIMd | _‘>>w._>> 7L MSIMd IMSIMG| [pZMSImd| | EZMSIMd
SIM 2o £EN 6EM SPM
\sm‘_\s IMSIMG | | BMSIMd imsimd| LGimsimd| [8IMSIMd| || LZMSIMd| | 7ZmSImd
LIM LM [ra)) 62 SeEM 3271 LM
Em:o Em:o Lueyd | [,0LUBUD | | ELUBYD [ | gLueyD mEE Zeueud
145 0eH 9eH 2eN ja2d
gueyd :mc Em:o ylueyd Zlueyo Ncmc N:m:
0N 8CH EN
queyd 6Ueyd Zlueyd | hGLueyn | [gLueyy LZueyd | j yeueuyd
4> 8IM A 0eM 9EM [42] 8¥M
©
~ ~
© o Ll L
—
o | 10
-~
e
-

<</

Channel Number

Figure 6-6. HP E6177A 24-Channel Load Card Component Locator (Rear View)
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32-Pin Matrix Modules

Individual relays can be replaced on the HP E8792A and E8793A 32-Pin
Matrix Modules. All relaysare 5V, 1A reed relays. The HP part number for
an 8-pack of relaysis 0490-1838. Figure 6-8 shows the relay groupings for
the HP E8792A (the HP E8793A isidentical but does not have the
instrumentation relays). The tables on the following pages list the
component number for each possiblerelay. Thetables for the M easurement
and Instrument Matrices are listed in arow/column format. For example, in
Table 6-1 the relay that connects M easurement Matrix Row5 to Column3
(Abus3) is K305. Relay component numbers are silk-screened on the back
of the PC board.
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Table 6-1. Measurement Matrix Relays

Columnl | Column2 | Column3 | Column4
(Abusl) (Abus2) (Abus3) (Abus4) Row to Aux
Row1l K101 K201 K301 K401 K501
Row?2 K102 K202 K302 K402 K502
Row3 K103 K203 K303 K403 K503
Row4 K104 K204 K304 K404 K504
Row5 K105 K205 K305 K405 K505
Row6 K106 K206 K306 K406 K506
Row7 K107 K207 K307 K407 K507
Row8 K108 K208 K308 K408 K508
Row9 K109 K209 K309 K409 K509
Row10 K110 K210 K310 K410 K510
Row11l K111 K211 K311 K411 K511
Row12 K112 K212 K312 K412 K512
Row13 K113 K213 K313 K413 K513
Row14 K114 K214 K314 K414 K514
Row15 K115 K215 K315 K415 K515
Row16 K116 K216 K316 K416 K516
Row17 K117 K217 K317 K417 K517
Row18 K118 K218 K318 K418 K518
Row19 K119 K219 K319 K419 K519
Row20 K120 K220 K320 K420 K520
Row21 K121 K221 K321 K421 K521
Row22 K122 K222 K322 K422 K522
Row23 K123 K223 K323 K423 K523
Row24 K124 K224 K324 K424 K524
Row25 K125 K225 K325 K425 K525
Row26 K126 K226 K326 K426 K526
Row27 K127 K227 K327 K427 K527
Row28 K128 K228 K328 K428 K528
Row29 K129 K229 K329 K429 K529
Row30 K130 K230 K330 K430 K530
Row31 K131 K231 K331 K431 K531
Row32 K132 K232 K332 K432 K532
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Table 6-2. Instrument Matrix Relays

uuT
Abusl | Abus2 | Abus3 | Abus4 | Common
Instl K1101 K1201 K1301 K1401 K1001
Inst2 K1102 K1202 K1302 K1402 K1002
Inst3 K1103 K1203 K1303 K1403 K1003
Inst4 K1104 K1204 K1304 K1404 K1004
Inst5 K1105 K1205 K1305 K1405 K1005
Inst6 K1106 K1206 K1306 K1406 K1006
Inst7 K1107 K1207 K1307 K1407 K1007
Inst8 K1108 K1208 K1308 K1408 K1008
Inst9 K1109 K1209 K1309 K1409 K1009
Instl0 | K1110 K1210 K1310 K1410 K1010
Instll K1111 K1211 K1311 K1411 K1011
Instl2 | K1112 K1212 K1312 K1412 K1012
Instl3 | K1113 K1213 K1313 K1413 K1013
Instl4 | K1114 K1214 K1314 K1414 K1014
Instl5 | K1115 K1215 K1315 K1415 K1015
Instl6 | K1116 K1216 K1316 K1416 K1016

Table 6-3. Bypass and Disconnect Relays

Abusl | Abus2 | Abus3 | Abus4
Bypass Relays K2 K4 K6 K8
Disconnect Relays | K1 K3 K5 K7

Table 6-4. Miscellaneous Relays

Inst2 to System Ground Relay | K1502
DAC1 to Instl K1503
DAC2 to Instl K1504
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Appendix A
Specifications: Switch/Load Unit, Load
Card, Pin Matrix Card, and Custom Card

HP E6198A Switch/Load Unit Specifications

Power Bus Resistance:
0.02Q maximum
Power Bus Current:
20 A maximum continuous
Peak Power Bus Current:
30 A maximum (<0.1 second, duty cycle <10%)
Peak Power Bus Voltage:
60 V maximum
Combined Power Bus Current (all buses):
45 A maximum continuous
Switch/L oad Unit to Power Supply Cable Resistance (per bus):
0.03Q (standard supplied HP cable with connectors included)
Switch/L oad Unit to Load Card Connection Resistance:
0.03Q maximum
Average Load Power for all loads mounted in Switch/L oad Unit:

250 Watte average
500 Watts maximum

DAC Channels:

Vout: 916V to +16V

lout: 10 mA

Resolution: 14 bit

Gain Error: .3% typical
Offset Error: 20 mV typical
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HP E6175A 8-Channel High-Current Load Card
Specifications

Path resistance from power busto load card connect:

0.25Q maximum?

L oad path relay operate/release time:
10/8 msec typical, 16/10 msec maximum, 30 cps maximum
Peak voltageto Earth:

60 V continuous
500 V maximum transient, non-switching (devays to <60V in 200mS)

L oad carry/switching current:
7.5 A maximum non-switching, continuous
Load carry peak current:
15 A maximum, non-switching (<100 msec, <2% duty cycle)
L oad switching power :
150 Watts maximum, resistive load
L oad switching voltage:
60 V maximum
Average power for loads mounted on load card:
40 Watts maximum total, per card
Minimum permissible load:
1mA, 1V
Basic current sense accuracy with standard 0.05Q senseresistor:

0.1 % maximum

1. Exclusive of load, with standard 0.05Q sense resistor and 10A slo-blo fuse
installed. (5Q for load currents <1A).
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HP E6176A 16-Channel High-Current Load Card

Specifications

Path resistance from power busto load card connect:

0.4Q maximum?

L oad path relay operate/release time:
10/8 msec typical, 16/10 msec maximum, 30 cps max
Peak voltageto Earth:

60 V continuous
500 V maximum transient, non-switching (devays to <60V in 200mS)

L oad carry/switching current:
7.5 A maximum non-switching, continuous
Load carry peak current:
15 A max., hon-switching (<100 msec, <2% duty cycle)
L oad switching power :
150 Watts maximum, resistive load
L oad switching voltage:
60 V maximum
Minimum permissible load:
1ImA, 1V
Basic current sense accuracy with standard 0.05Q sense resistor:

0.1 % maximum

1. Exclusive of load, with standard 0.05Q sense resistor and 10A slo-blo fuse
installed. (5Q for load currents <1A).
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HP E6177A 24-Channel Medium-Current Load Card
Specifications

Path resistance from power busto load card connect:

0.5Q maximum?

L oad path relay operate/release time:
3.3/2.4 msec typical, 8/8 msec max, 10 cps maximum
Peak voltageto Earth:

60 V continuous
500 V maximum transient, non-switching (devays to <60V in 200mS)

L oad carry/switching current:
3 A maximum
Relay switching voltage:
60 Vdc maximum
Minimum permissible load:

10pA, 10mV DC

1.Exclusive of load 5Q for load currents <0.1A.
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HP E6178B 8-Channel Heavy Duty Load Card
Specifications

Path resistance from power busto load card connect:
0.030 Q typical, 0.075 Q maximum?®

L oad path relay operate/release time:
15/10 msec typical, 20CPS max w/o load, 6CPM max w/rated load

Peak Voltageto Earth:
60V continuous
500 V maximum transient, non-switching (devays to <60V in 200mS)

Load Carry Current (continuous):
30 A maximum

Load Transient Peak Current (non-switched):
200 A maximum, <100mS, <2% duty cycle!

Load Transient Peak Current (switched):
120 A maximum, <10mS, 14V dc (resistive)

Power Bus Carry Current (continuous):
30 A maximum

L oad Switching Power :
500 W max @ 25V dc max. resistive load;
100 W max @ 40V dc max. resistive load

L oad Switching Voltage:
40V max, V*| not to exceed Load Switching Power!

Current Sense Accuracy:
Gain + Linearity accuracy: 1.2% maximum
Zero Current Offset:
0.1A typical, when zero offset is adjusted per user manual.
0.3A typical, no zero offset adjustment.
Cycle Lifetime (Relay) Mechanical: 107 Cycles minimum
CycleLifetime (Relay) at rated power: 10° Cycles minimum Switched
@ 40A, 14V dc resistive load
Auxiliary Relay Drive Requirements (via P3):
Channel Relays: 150mA max. Requires low side driver @ +12Vdc
Current Monitor Relays: 15mA max. Requires low side driver
@ +12Vdc

Factory Installed Fuse:

Bussman MDL-30, DO NOT SUBSTITUTE

1.Factory Installed Fuse

Appendix A Specifications: Switch/Load Unit, Load Card, Pin Matrix Card, and Custom Card



HP E8792A and E8793A Specifications

Instrument
Multiplexer
(HP E8792A Only)

General
Specifications
(HP E8792A and
E8793A)

Number of Analog Instrument Channels. 16

Analog Channel:
Voltage (Max.): 200 volts
Resistance: <1Q
Unbalanced Bandwidth: 10 MHz (Minimum)
Balanced Pair Bandwidth: 5 MHz (Minimum)

Relay Type: dry reed

Relay Life:
@ No load: 1x108 operations
@ Full load: 1x10° operations

Relay Switching Speed:
Close: 500 uS
Open: 400 pS

Relay Switching Characteristics.
1.0A carry
0.5 A while switching
7.5 Volt-Amps max. instantaneous switching

Other Relay Parameters:
300 VDC Standoff voltage
200 VDC Switching voltage

Relay Life:
@ No load: 108 operations
@ Full load:10° operations

Power Requirements:
Voltage:+5Vdc

Capacitance - DUT pin to UUT Common:
Open channel:100 pF
Closed channel:300 pF

Resistance:
DUT pinto auxiliary input:1 ohm (Max.)
DUT pin to analog bus connector:1 ohm* (Max.)
* with 100 ohm protection resistor bypassed.
Pin channel voltage: 200 volts

No. of concurrent analog channels. 4
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Operating temperature: 0 to 40 °C

Operating humidity: 80% Relative Humidity, O to 40 °C

Relay Type: dry reed
Characteristics g iiching speed:

(HP E8792A and Close: 50Qus
E8793A) Open: 40Qus
Switching Characteristics:
1.0 A carry

0.5 A while switching
7.5 Volt-Amps max. instantaneous switching

Other:
300 VDC Standoff voltage
200 VDC Switching voltage

Relay Life Electromechanical relays are subject to normal wear-out. Relay life depends
on several factors including loading and switching frequency.

Relay Load. In general, higher power switching reduces relay life. In
addition, capacitive/inductive loads and high inrush currents (e.g. turning on
alamp or starting a motor) reduces relay life. Exceeding specified maximum
inputs can cause catastrophic failures.

Switching Frequency. Relay contacts heat when switched. As the
switching frequency increases, the contacts have less time to dissipate heat.
The resulting increase in contact temperature reduces relay life.

End-of-Life Detection A preventative maintenance routine can prevent problems caused by
unexpected relay failure. The end-of-life of a relay can be determined by
using one or more of the three methods described below. The best method
(or combination of methods), as well as the failure criteria, depends on the
application in which the relay is used.

Contact Resistance. As the relay begins to wear out, its contact resistance
increases. For the HP E8792A 32-Pin Matrix Card, the total resistance
measured through and external instrument connector to an analog bus
connector is less thafll Since most of this resistance is trace resistance, an
increase of 1 orQ@s indicates relay deterioration.

Stability of Contact Resistance. The stability of contact resistance
decreases with age. Using this method, the contact resistance is measured
several (5 - 10) times, and the variance of the measurement is determined.
An increase in the variance indicates deteriorating performance.

Number of Operations. Relays can be replaced after a predetermined
number of contact closures. However, this method requires knowledge of
the applied load and life specifications for the applied load. The expected

life of the relays range from 1x§0perations atfull load to 1x§0perations
for mechanical end-of-life (no load).
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Replacement Strategy Thereplacement strategy dependson the application. If somerelaysare used
more often, or at ahigher |oad, than the others, therelays can beindividually
replaced as needed. If all the relays see similar loads and switching
frequencies, the entire circuit board can be replaced when the end of relay
life approaches. The sensitivity of the application should be weighed against
the cost of replacing relays with some useful life remaining.

Note Relaysthat wear out normally or fail due to misuse should not be
considered defective and are not covered by the product’'s warranty.
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Appendix B
Switch/Load Unit, Load Cards, Pin Cards,
and Custom Card Register Definitions

Introduction

This appendix provides register-based programming information for the
HP E6198A Switch/L oad Unit backplane and theindividual load cards. This
can be useful for component level troubleshooting of the load cards or
Switch/Load Unit.

We strongly recommend that addressing the registers and relays be done
through driversthat track the state of all the Switch/Load Unit relays from
the moment of start-up. Failure of the software to maintain state awareness
could result in shorting the power bus across one or more relays, thereby
damaging or destroying them.
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Address Space

The Switch/Load Unit address space is divided as follows:

FFFSSSSSRRRRRRRR,

where;

F = Frame select 0-7
S = Slot number 0-21
R = Register offset 0-255

Use slot number 0 for Switch/Load Unit backplane access. For Switch/L oad
Unit Pin Matrix, Load or Custom cards, slot numbers are 1-21.

For ease of configuration and for software auto detection, al of the
Switch/Load Unit cards (and backplane) conform to an address map
structure that begins with the three registers as show in Table 6-5.

Table 6-5. Standard Registers

Register Offset Register Name Description
00, Card type See Table 6-6.
01y Card configuration | Defaults to FFy, unless changed by user.
02y, Status/Control Card specific controls.

Table 6-6 shows the values returned from each card’s Card Type register.

Table 6-6. Card Type Values

Model Number | Card Type Value Description

HP E6175A 01,4 (01}) 8-Channel Load Card

HP E6176A 0214 (02) 16-Channel Load Card

HP E6177A 0319 (03) 24-Channel Load Card

HP E6178B 0410 (04y) 8-Channel Heavy Duty Load Card
(30 Amp)

HP E8792A 1049 (0AR) Fully loaded pin card (includes
instrumentation multiplexer)

HP E8793A 11,4 (0By) Partially loaded pin card (w/out
instrumentation multiplexer).

HP E8794A 2090 (14y) Custom Card

HP E6198A 3010 (1Ep) Backplane Rev. A
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Base Address Al register address definitions are with respect to a base address as follows:

®* The Switch/Load Unit base address is defined as the slot base address
for slot 0: Base = FFFO0000 00000000,

®* The Base address for the cards within the Switch/Load Unit is defined
as. Base = FFFSSSSS 00000000,

Where SSSSSis any binary value from (sot) 1 to 21.

For example: The base address for aload card inserted in slot 20 of the first
Switch/Load Unit would be:

Frame 1. 001,

Slot 20: 10100,

Register 0: 00000000,

Base Address: 0011010000000000, or 3400y,
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Switch/Load Unit Register Definitions

The Switch/Load Unit registers are defined in the following tables. Each
register has a (W) or (R) following the section title. This indicates whether
theregister isa: (R) read only, or (W) write only register. The following
registers are with respect to a Switch/L oad Unit base address corresponding
to FFFO000000000000, on the Switch/Load Unit selected. Table 6-7

summarizes the Switch/Load Unit registers.

Table 6-7. Switch/Load Unit Registers

Register Offset Definitions Type

Base + Op Card Type Read Only
Base + 1p, Card Configuration Read Only
Base + 2|, Status Register Read Only
Base + 3p Fixture ID Read Only
Base + 4p, Digital Input Read Only

Base + 5 - 7, Not Used

Base + 8, DAC1 Output MSB Write Only
Base + 9, DAC1 Output LSB Write Only
Base + Ap Control Register Write Only
Base + By, Open Drain Output Write Only
Base + Cp, Digital Output Write Only
Base + Dy, DAC2 Output MSB Write Only
Base + Ep, DAC2 Output LSB Write Only
Base + Fp, Not Used

Card Type (R) Thisregister reads back 1E;, (301q) for the Switch/Load Unit.

Base + 0y,
Bits 7-0
Read Card Type
Setting 1ER

® Read Only
® Power On/Reset State = 1E;, (304¢).
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Card Configuration (R) For the Switch/Load Unit, this register always returns FF, (25540).

Base + 1;,

Bits 7-0

Read Card
Configuration

Setting FFp

Status Register (R) Thestatusregister providesreadback of the current Reset and Busy status of

Base + 2,, thebackplane. Busy~ is an open collector line that any slot can driveto
indicateits status, typically arelay timer. The state of Busy~ upon reset may

be transient.
Bits 7-2 1 0
Read Undefined | Reset~ | Busy~
Setting | All 1s state state
® Read Only

® Undefined bits readback as al 1s

® Busy~: 0 = Busy, 1 = Ready.

® Reset~: 0 = reset active (Switch/Load Unit is currently being reset), 1
= reset inactive
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Fixture ID (R) TheFixture ID register contains the frame address setting of the Frame
Base + 3;, Select Jumper (JP4). When using multiple Switch/Load Unitsin your test
system, Jumper JP4 provides a unigue address (0-7) for each Switch/L oad
Unit. Factory default (one Switch/Load Unit) is 0.

Bits 7-0

Read Fixture ID

® Default State = 255y,
® Read Only

Digital Input (R) Digital Input isadirect read-back of the logic state present on lines
Base + 4,, Spare_DigIn[0]- Spare_DigIn[7] of the system resource access connector
J104.

Bits 7 6 5 4 3 2 1 0

Read | Din; | Ding | Ding | Ding | Ding | Din, | Ding | Ding

DAC1 Output MSB (W)  Writing to the DAC1 Output register setsthe Most Significant Bit (MSB) of
Base + 8,, theDAC1 digital input.

Note To set the value of the DAC output, always write the M SB first, followed
by the LSB (register offset 9y,). The output of the DAC will not update until

the LSB is written. See “DAC Scaling” on page 129.

Bits | 7 6 5 4 3 2 1 0

Write X X DAC 113 DAC 112 DAClll DACllO DAClg DACS

DAC1 Output LSB (W) Writing to the DAC1 Output register sets the Least Significant Bit (LSB) of
Base + 9,, the DACL digital input.

Note To set the value of the DAC output, always write the MSB first, followed
by the LSB (register offse{, The output of the DAC will not update until

the LSB is written. See “DAC Scaling” on page 129.

Bits 7 6 5 4 3 2 1 0

Write | DAC1; | DAC1lg | DAClg | DAC1, | DAC13 | DAC1, | DAC1, | DAC],
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DAC Scaling

Control Register (W)
Base + A,

Open Collector Output
(W)
Base + By,

The DAC output voltage is determined by the following:
Vout = (N/16,384 « 32) - 16
where N = Decimal value of DAC code programmed; MSB, L SB.

Table 6-8 shows some example values of N, and the corresponding M SBs,
L SBs, and DAC voltage outputs.

Table 6-8. DAC Scaling Examples

N Hex MSB LSB | DAC Vg

163831y | 3FFF}, | 11111111 11111111 +16V

122881y | 3000, | 00110000 | 00000000 | +8V

81925 | 2000 | 00100000 | 00000000 | OV

409615 | 1000, | 00010000 | 00000000 | -8V

019 0000y, | 00000000 | 00000000 | -16V

To reset the Switch/Load Unit including DACs, Open Drain outputs and all
Load and Pin Cards, write a 1 to this register, wait 5 mS and then writea 0
to thisregister. DACswill reset to OVoult.

Bits |7|6|5|4(3|2|1| O

Write | x | X | x | x| x | x | x | Reset

The Open Drain Output register controls the state of the Switch/Load Unit
backplane mounted open drain drivers. The open drain drivers can sink up
to 200 mA individual, 150 mA with all drivers on at once. The drivershave
alight pull-up to Vcc (100 k ohm).

Bits

Write

OCout; | OCoutg | OCoutg | OCout, | OCoutz | Ocout, | OCout; | OCouty

Table 6-9. OCout, States

Register State | Driver State | Nominal Output value

0 off Floatto +5 V

1 on Pulled to ground.
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Digital Output (W) Writing to the Digital Output register sets the output value of the
Base + C,, Spare _DigOut[0]-Spare_DigOut[7] signalspresent on back plane connector
J104. Spare_DigOut[0]- Spare_DigOut[ 7] outputs will directly reflect the
contents of thisregister (1 = hi, 0 = low).

Bits 7 6 5 4 3 2 1 0

Write | Dout; | Doutg | Douts | Dout, | Douty | Dout, | Dout; | Doutg

DAC2 Output MSB(W)  Writing to the DAC2 Output register setsthe Most Significant Bit (MSB) of
Base + D, theDAC2digital input.

Note To set the value of the DAC output, always write the M SB first, followed
by the LSB (register offset Ey,). The output of the DAC will not update until

the LSB is written. See “DAC Scaling” on page 129.

Bits | 7 6 5 4 3 2 1 0

Write | x | x | DAC2;3 | DAC2;, | DAC2;; | DAC2;, | DAC24 | DAC2g

DAC2 Output LSB (W) Writing to the DAC2 Output register sets the Least Significant Bit (LSB) of
Base + E, the DAC2 digital input.

Note To set the value of the DAC output, always write the MSB first, followed
by the LSB. The output of the DAC will not update until the LSB is written.
See “DAC Scaling” on page 129.

Bits 7 6 5 4 3 2 1 0

Write | DAC2; | DAC2g | DAC25 | DAC2, | DAC2; | DAC2, | DAC2, | DAC2,
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Load Card Register Definitions

Registersfor the various|oad cards are defined in the following tables. Each
register hasa (W) or (R) following the section title. Thisindicates whether

theregister isa (R) read only, or (W) Write only register.

Table B-1 summarizes the register mapping for all load cards.

Table B-1. Summary of Load Card Register Definitions

Register HP E6175A 8-Ch. HP E6176A 16-Ch. HP E6177A 24-Ch. HP E6178B 8-Ch.
Offset Load Card Register | Load Card Register | Load Card Register | Load Card Register

Base+0p, | Card Type Card Type Card Type Card Type

Base+1y, | Card Configuration Card Configuration Card Configuration Card Configuration

Base+2,, | Status Status Status Status

Base+3y, | Current Select Current Select Load Select 1-8 Current Select

Base+4y, | Load Select 1-8 Load Select 1-8 Load Select 9-16 Load Select

Base+5, | Power Select 1-8 Load Select 9-16 Load Select 17-24 N/A

Base+6, | N/A Power Select 1-8 Power Select 1-8 N/A

Base+7, | N/A Power Select 9-16 Power Select 9-16 N/A

Base+8, | N/A N/A Power Select 17-24 | N/A

Note: N/A indicates the card does not have aregister at that offset address.
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HP E6175A
8-Channel
High-Current Load
Card

Card Type (R)
Base + 0y,

Card Configuration (R)
Base + 1;,

Status (R)
Base + 2,

The HP E6175A Load Card isahighly flexible load card for high-current
loads mounted directly on asheet metal panel attached to theload card. The
card provides current sense (both resistive and transducer type),
pull-up/down, flyback protection, and bridge load capabilities. The card
aso provides Card Type, Card Configuration, and Status readback of the
built in relay timers. Registers definitions for the card follow:

This register reads back the Card Type (01;,) of the card.

Bits 7-0
Purpose Card Type
Setting 01p

® Read Only
* Power On/Reset State = 014,

Thisregister reads back the Card Configuration. The Card Configurationis
determined by the user to distinguish different load configurations of the
same load card Card Type.

Bits 7-0
Purpose Card Configuration
Setting state

® Read Only
® Undefined bits readback as all 1s

Thisregister reads back the card’s status. Currently the statusis defined as
the state of therelay timer. The relay timer has two timers wire-OR'd
together. Onetimer isdesigned for the slower armaturerelays (>16 ms) and
the second designed for the faster reed relays (>500 us). Thetimersrestart
whenever the registers controlling the respective relays are written to or the
cardisreset. The card remainsin the busy state until both timershavetimed
out.

Bit 7-1 0
Purpose Undefined BUSY~
Setting all 1s state

® Read Only
® Undefined bits readback as all 1s
®* BUSY~: 0 =Busy, 1 = Ready
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Current Sense Select (W) Thisregister controls the current sense relays of the card.  Since only one
Base + 3;, current sense channel at atime per dot is allowed, these channel selectsare
encoded. Thisallowsfor either none or one current sense relay to be
selected. Writing to this register starts the reed relay timer.

Bit 7-3 2-0
Purpose Undefined | Sense Select
Setting X Channel #'s

® Write Only

® Undefined bits are not used.

® Select: 001, - 100, valid selects, 000, or 101, - 111, unselected
001, - corresponds to current sense select on channels 1 and 2.
010, - corresponds to current sense select on channels 3 and 4.
011, - corresponds to current sense select on channels 5 and 6.
100, - corresponds to current sense select on channels 7 and 8.
000, or nnn,>100, - means no current sense relay selected

(Example: Setting the current sense register to 1002 selects the fourth
pair of channels, channels 7 and 8. Therefore relays K7 and K8
would be closed.)

® Power On/Reset State=0

Select Value | 0,5-7 | 1(001) | 2(010) | 3(011) | 4 (100)

Relays none | K1,K2 | K3,K4 | K5, K6 | K7, K8

Channels None 1,2 3,4 56 7,8

Load Select (W) Base Thisregister controlsthe Load Select switch armaturerelaysof thecard, one
+ 4, per channel. Theregister uses positivelogic: 1 = closed. Writing to this
register starts the armature relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose | K43 K42 K33 K32 K23 K22 K13 K12
CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1

Setting state state state state state state state | state

® Write Only
® State: 1 = closed, 0 = open
® Power On/Reset State =0
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Power Select (W) Thisregister controlsthe Pull Up/Down Power Select armature relays of the
Base + 5, card, one per channel pair. Theserelays are Form C (double-pole,
single-throw) and the register uses positive logic: 1 = Normally open (NO)
shorted to COM, normally closed (NC) isopen; 0= NC shorted to COM, NO
is open. The power buses sel ected depend on how the card is configured by
the user. Writing to this register starts the armature relay timer.

Bit 7-4 3(011) | 2(010) | 1(001) | O (000)
Purpose | Undefined K41 K31 K21 K11
CHS8/7 | CH6/5 | CH4/3 | CH2/1
Setting X state state state state
® Write Only
® State: 1 = NO shorted to COM, NC is open; 0 = NC shorted to COM,
NO isopen

® Power On/Reset State=0
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HP E6176A
16-Channel
High-Current Load
Card

Card Type (R)
Base + 0y,

Card Configuration (R)
Base + 1;

Status (R)
Base + 2,

The HP E6176A Load Card is designed for high-current loads mounted
outside the load card. The card provides current sense, pull-up/down, and
flyback protection. The card also provides Card Type, Card Configuration,
and Status readback of the built in relay timers. Register definitions for the
card follow:

This register reads back the Card Type (02;,) of the card.

Bit 7-0
Purpose Card Type
Setting 02y,

® Read Only
* Power On/Reset State = 02},

Thisregister reads back the Card Configuration. The Card Configurationis
determined by the user to distinguish different load configurations of the
same load card type.

Bit 7-0

Purpose | Card Configuration

Setting state

® Read Only
® Undefined bits readback asall 1s

This register reads back the card’s status. Currently the statusis defined as
the state of the relay timer. The relay timer has two timerswire-OR'd
together. Onetimer is designed for the slower armature relays (>16 ms) and
the second designed for the faster reed relays (>500 ps). The timers restart
whenever the registers controlling the respective relays are written to or the
card isreset. The card remainsin the busy state until both timers have timed
out.

Bit 7-1 0
Purpose Undefined BUSY~
Setting all 1s state

® Read Only
® Undefined bits readback as all 1s
®* BUSY~: 0 =Busy, 1 = Ready
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Current Sense Select (W) Thisregister controls the current sense relays of the card. Since only one
Base + 3;, current sense channel at atime per dot is allowed, these channel selectsare
encoded. This allows for none or one current sense relay to be selected.
Writing to this register starts the reed relay timer.

Bit 7-5 4-0
Purpose Undefined | Sense Select
Setting X Select No.

® Write Only

® Undefined bits are not used

® Valid current sense selection values are: 00001, - 10000,.
Selecting values 00000, or 10001, - 11111, will NOT select
current sensing for any channel.
00001, - corresponds to current sense select on channel 1.
00010, - corresponds to current sense select on channel 2.
01101, - corresponds to current sense select on channel 13.
10000, - corresponds to current sense select on channel 16.
00000, or NnNNNN,>10000, - no current sense relays selected.
(Example: Setting the current sense register to 00110, selects
channel six. Therefore relays K11 and K12 would be closed.)

® Power On/Reset State = 0

Select | 0,17-31 1 2 3 4 5 6 7 8

Relays none K1, | K3, | K5, | K7, | K9, | K11, | K13, | K15,
K2 | K4 | K6 K8 | K10 | K12 | K14 | K16

Select 9 10 11 12 13 14 15 16

Relays | K17, | K19, | K21, K23, | K25, K27, K29, | K31,
K18 K20 K22 K24 K26 K28 K30 K32
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Load Select 1-8 (W) Thisregister controlsthe Load Select switch armaturerelaysfor channels 1-
Base + 4,, 8 Theregister uses positivelogic: 1 = closed. Writing to this register starts
the armature relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose | K56 K54 K52 K50 K48 K46 K44 K42
CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1

Setting state state state state state state state state

® Write Only
® State: 1 = closed, 0 = open
® Power On/Reset State =0

Load Select 9-16 (W) Thisregister controls the Load Select switch armature relays for channels
Base + 5;, 9-16. Theregister uses positive logic: 1 = closed. Writing to this register
starts the armature relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K72 K70 K68 K66 K64 K62 K60 K58
CH16 | CH15 | CH14 | CH13 | CH12 | CH1l1 | CH10 | CH9

Setting State state state State state state State State

® Write Only
® State: 1 = closed, 0 = open
® Power On/Reset State=0

Power Select 1-8 (W) Thisregister controls the Pull Up/Down Power Select armature relays for
Base + 6, channels 1-8. These relays are Form C and the register uses positivelogic: 1
= NO shorted to COM, NC is open; 0 = NC shorted to COM, NO is open.
The power buses selected depend upon how the card is configured by the
user. Writing to this register starts the armature relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose | K55 K53 K51 K49 K47 K45 K43 K41
CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1

Setting state State state state state state state State

® Write Only

® State: 1 = NO shorted to COM, NC open; 0 = NC shorted to COM, NO
open

* Power On/Reset State=0
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Power Select 9-16 (W) Thisregister controls the Pull Up/Down Power Select armature relays for
Base + 7,, channels9-16. Theserelaysare Form C and the register uses positive logic:
1=NO shorted to COM, NC is open; 0 = NC shorted to COM, NO is open.
The power buses selected depend upon how the card is configured by the
user. Writing to thisregister starts the armature relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K71 K69 K67 K65 K63 K61 K59 K57
CH16 | CH15 | CH14 | CH13 | CH12 | CH11 | CH10 | CH9

Setting state state state state state state state state

® Write Only

® State: 1 = NO shorted to COM, NC open; 0 = NC shorted to COM, NO
open

®* Power On/Reset State =0
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HP E6177A
24-Channel
Medium-Current
Load Card

Card Type (R)
Base + 0y,

Card Configuration (R)
Base + 1;

Status (R)
Base + 2,

The HP E6177A Load Card isaload card for moderate current loads
mounted on a sheet-metal panel attached to theload card. The card provides
pull-up/down selection, Card Type, Card Configuration, and Status
readback of the built-in relay timers. Register definitionsfor the card foll ow:

This register reads back the Card Type (03;)) of the card.

Bit 7-0
Purpose Card Type
Setting 03p,

® Read Only
* Power On/Reset State = 03},

Thisregister reads back the Card Configuration. The Card Configurationis
determined by the user to distinguish different load configurations of the
same load card Card Type.

Bit 7-0

Purpose | Card Configuration

Setting state

® Read Only
® Undefined bits readback as all 1s

This register reads back the card’s status. Currently the statusis defined as
the state of the relay timer. The relay timer is designed for the armature
relays (>4ms). The timer restarts whenever the registers controlling the
respective relays are written to or the card is reset. The card remainsin the
busy state until the timer has timed out.

Bit 7-1 0
Purpose Undefined BUSY~
Setting all 1s state

® Read Only
® Undefined bits readback as all 1s
®* BUSY~: 0 =Busy, 1= Ready
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Load Select 1-8 (W)
Base + 3;,

Load Select 9-16 (W)
Base + 4,

This register controls the Load Select switch armature relays for channels
1-8. Theregister uses positivelogic: 1= closed. Writing to thisregister starts
therelay timer.

Bit 7 6 5 4 3 2 1 0

Purpose | K16 K14 K12 K10 K8 K6 K4 K2
CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1

Setting state state state state state state state state

® Write Only
® State: 1 = closed, 0 = open
® Power On/Reset State =0

Thisregister controls the Load Select switch armature relays for channels
9-16. The register uses positive logic: 1 = closed. Writing to this register
starts the relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K32 K30 K28 K26 K24 K22 K20 K18

CH16 | CH15 | CH14 | CH13 | CH12 | CH11 | CH10 | CH9

Setting State state stat state state state state State

Load Select 17-24 (W)
Base + 5,

® Write Only
® State: 1 = closed, 0 = open
® Power On/Reset State=0

Thisregister controls the Load Select switch armature relays for channels
17-24. Theregister uses positive logic: 1 = closed. Writing to this register
starts the relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K48 K46 K44 K42 K40 K38 K36 K34

CH24 | CH23 | CH22 | CH21 | CH20 | CH19 | CH18 | CH 17

Setting State state state state state state state state

® Write Only
® State: 1 = closed, 0 = open
* Power On/Reset State =0
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Power Select 1-8 (W)
Base + 6,

Power Select 9-16 (W)
Base + 7,

This register controls the Pull Up/Down Power Select armature relays for
channels 1-8. Theserelays are Form C and the register uses positive logic: 1
= NO shorted to COM, NC is open; 0 = NC shorted to COM, NO is open.
The power buses selected are determined by how the card is configured.
Writing to this register starts the relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose | K15 K13 K11 K9 K7 K5 K3 K1
CH8 | CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1

Setting state state state | state state state state state

® Write Only

® State: 1 = NO shorted to COM, NC is open; 0 = NC shorted to COM,
NO isopen

® Power On/Reset State =0

Thisregister controls the Pull Up/Down Power Select armature relays for
channels 9-16. These relays are Form C and the register uses positive logic:
1=NO shorted to COM, NC isopen; 0 = NC shorted to COM, NO is open.
The power buses selected are determined by how the card is configured.
Writing to this register startsthe relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K31 K29 K27 K25 K23 K21 K19 K17

CH16 | CH15 | CH14 | CH13 | CH12 | CH11 | CH10 | CH9

Setting state State state State state state state State

Power Select 17-24 (W)
Base + 8,

® Write Only

® State: 1 = NO shorted to COM, NC is open; 0 = NC shorted to COM,
NO isopen

* Power On/Reset State =0

This register controls the Pull Up/Down Power Select armature relays for
channels 17-24. Theserelaysare Form C and the register uses positivelogic:
1=NO shorted to COM, NC is open; 0 = NC shorted to COM, NO is open.
The power buses selected are determined by how the card is configured.
Writing to this register starts the relay timer.

Bit 7 6 5 4 3 2 1 0

Purpose K47 K45 K43 K41 K39 K37 K35 K33

CH24 | CH23 | CH22 | CH21 | CH20 | CH19 | CH18 | CH 17

Setting state state state state state state state state

® Write Only

® State: 1 = NO shorted to COM, NC is open; 0 = NC shorted to COM,
NO is open

® Power On/Reset State =0
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HP E6178B
8-Channel 30 Amp
Load Card Register
Definitions

Card Type (R)
(Base + 00y)

Card Configuration (R)
(Base + 01;)

The HP E6178B following Features:

® Fuse protected at 30A (slow blow),

® 8 loads with individual current sensing,

® Fyback protection can be added for each load,

® 30 Amp continuous current on one channel at atime.

This register reads back the Card Type (04,) of the card.

Bit 7-0
Purpose Card Type
Setting 04y,

Thisregister reads back the Card Configuration. The Card Configuration is
determined by the user (using J2) to distinguish different load configurations
of the sameload board Card Type. When unused, aread of thisregister will
be FFh.

Bit Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO

Card Configure (R) | J2-10 | J2-9 | J2-8 | J2-7 | J2-5 | J2-4 | J2-3 | J2-2

Status Register (R)
(Base + 02)

Thisregister contains the BUSY ~ bit (bit 0). The BUSY ~ bit reflects the
state of al relay timers. A zero meansthe card is busy setting arelay and a
one meansit isready or done.

Bit 7-1 0
Purpose Undefined BUSY~
Setting all 1s state
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Current Sense Select (W) Thisregister controls the current sense relays of the card. Since only one
(Base + 03;) current sense channel at atime per dot is allowed, these channel selectsare
encoded. Thisallowsfor asingle channel to be selected. At reset no channel

is selected.

SELECT BITS 7-4 BITS 3-0
no channel | N/A 0000
Channel 1 | N/A 0001
Channel 2 | N/A 0010
Channel 3 | N/A 0011
Channel 4 | N/A 0100
Channel 5 | N/A 0101
Channel 6 | N/A 0110
Channel 7 | N/A 0111
Channel 8 | N/A 1000
no channel | N/A 1001-1111

Load Select (W) Theregister controlsthe Load Select switch armature relays (K1-K8) of the
(Base + 04;) card, one bit per channel. The register uses positive logic, i.e. 1=closed. At
reset no channel is selected.

BIT 7 6 5 4 3 2 1 0

DEF | CH8 | CH7 | CH6 | CH5 | CH4 | CH3 |CH2 | CH1

Caution Itis possible to close more than one channel at atime. Since
the trace from P2 to J41 can only carry 30 Amps, the total
current of all the channel must be less than or equal to 30
Amps.
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HP E8792A and E8793A Pin Card Register Definitions

Card Type (R)Base + 0y,

Card Configuration (R)
Base + 1;,

Status and Control
(Read/Write)

For relays, writing a 1 closestherelay, writing a0 openstherelay. Register
read back for therelay statesis not provided. Thus, state tracking must be
done in software.

Returns the pin card type:

* HP E8792A returns a card type of 10,4: (dddd = 1010).
® HP E8793A returns card type of 11,4: (dddd = 1011).

Bits | 7|6 |5|4|3|2|1]|0

Read | 0|0 |O0|O0O|d|d|d]|d

Pin card configuration register and firmwarerevision (FWR) register. Initial
firmwarerevision = Oy,

Bits 7 6 5 4 312110

Read | FWR; | FWR, | FWR; | FWRy |1 |1 |1 |1

Statusand Control Register provides applicable featuresfrom the HP E6172
VXI card; register offset 4y,

Base + 2,
Bits 7 6 5 4 3 2 1 0
Read | Busy~ Manual | OAR | IsensRly | DAC2RIly | DAC1Rly | GndRly | Reset
Write Manual | OAR | IsensRly | DAC2RIly | DAC1Rly | GndRly | Reset

Note

Read Only:
® Busy~: O indicates busy, 1 indicates not busy.
Write and Read Bits:

®* Manual: 0 to set column relay control to automatic, 1 to set column
relay control to manual.

NOTE: See description for Register offset 4,

® Reset: 0 causes no change, 1 causes board reset and triggers the relay
timer. Clearsitself afterward.

Reset causes Inst16 to be connected to the Inst MUX and Isense relay is
disconnected
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Note Since the card level reset bit is “OR’d” with the back plane reset, the state
of the Reset bit during read also indicates the state of the back plane reset
line.

® GndRly: 0 opensrelay from Inst2 (DMM Lo) to System Gnd
(default), 1 closesrelay from Inst2 (DMM Lo) to System Gnd

* DAC1RIy: 0 opensrelay from Instl (DMM Hi) to DAC1 (default), 1
closesrelay from Instl (DMM Hi) to DAC1

®* DACZ2RIy: 0 opensrelay from Instl (DMM Hi) to DAC2 (default), 1
closesrelay from Instl (DMM Hi) to DAC2

Note The above values are valid for the HP E8792A only.

When measuring DAC1 or DAC2, system ground must be connected to
low side of DMM.

® | SensRly: 0 opensrelay from Inst16 (Sparel6) to | Sense (default), 1
closesrelay from Inst16 (Sparel6) to Isense.

Note Theabove valueis currently not implemented.

Writing a 1 to IsensRly disconnects INST 16 from the instrument matrix.
Writing a 0 to IsenseRly connects INST 16 to the instrument matrix.

® OAR: 0 causes no change, 1 causes all relays to open.

Note Theonly difference between OAR and Reset is OAR leaves the state of
“Manual” the same. “Reset” clears the "Manual” setting.

Not Used Note: Register offset,dused only for a placeholder to make software
Base + 3;, addressing simpler.

Abus control and Pin card Abus and protection bypass relay control register. All relay control
protection bypass relay registers are positive-true logic: writing 0 opens the relay and writing 1
(W) closes the relay.

Base + 4,

Bits 7 6 5 4 3 2 1 0

Write PB4 PB3 PBZ PB]_ AB4 A83 ABZ ABl

® Writing to PB4-PB sets state of protection bypass relays.

Appendix B Switch/Load Unit, Load Cards, Pin Cards, and Custom Card Register Definitions



® Writing to AB4-AB4, when the Status/Control register manual bit is set
tol, setsstate of Abus disconnect relays.

® Writing to AB4-AB1, when Status/Control register manual bit is set to
0, does not change the state of the disconnect relays.

Note When the manual hit is set to 0, writing to this register puts new relay
settings into a “on board” latch. These settings have no impact on the state
of the disconnect relays as long as the “manual” bit is set to 0. However if
the manual bit is set back to 1, the disconnect relay state written to this
register will immediately be invoked, resulting in a immediate change in
the state of the disconnect relays.

Not Used Note: Register offsetfused only for a placeholder to make software
Base + 5;, addressing simpler.

Aux Relays:

Auxiliary Relay 1-8 (W)
Base + 6,

Bits 7 6 5 4 3 2 1 0

Write | Auxg | Aux7 | AuxXg | Auxg | Auxy | Auxz | Auxy | Auxq

Auxiliary Relay 9-16 (W)
Base + 7,

Bits 7 6 5 4 3 2 1 0

Write | Auxig | Auxis | Auxqs | Auxiz | Auxgp | Auxyp | Auxig | Auxg

Auxiliary Relay 17-24 (W)
Base + 8,

Bits 7 6 5 4 3 2 1 0

Write | Auxys | AuXpg | AuXpy | AuXpp | AuXgg | AuXpg | AuxXpg | AuXgy

Auxiliary Relay 25-32 (W)
Base + 9y,

Bits 7 6 5 4 3 2 1 0

Write | Auxgp | Auxgp | AuXgg | AuXog | AuXog | AUXoz | AuXpg | AuXog
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Abuslto Row

Row Relay 1-8 (W)
Base + Ap, (104¢)

Bits 7 6 5 4 3 2 1 0

Write | Rowg | Row; | Rowg | Rowg | Row, | Rows | Row, | Rowg

Row Relay 9-16 (W)
Base + By, (114g)

Bits 7 6 5 4 3 2 1 0

Write ROWJ_G R0W15 ROW14 ROW13 ROW]_Z ROWJ_]_ ROWJ_O ROWg

Row Relay 17-24 (W)
Base + Cy, (1240)

Bits 7 6 5 4 3 2 1 0

Write ROW24 ROW23 ROW22 ROWZJ_ ROW20 ROW]_Q ROW18 ROW17

Row Relay 25-32 (W)
Base + Dy, (134¢)

Bits 7 6 5 4 3 2 1 0

Write ROW32 ROW31 ROW3O ROW29 ROW28 ROW27 ROW26 ROW25

Abus2 to Row

Row Relay 1-8 (W)
Base + E, (1449)

Bits 7 6 5 4 3 2 1 0

Write | Rowg | Row; | Rowg | Rows | Row, | Rows | Row, | Row;

Row Relay 9-16 (W)
Base + F, (1549):

Bits 7 6 5 4 3 2 1 0

Write | Row,g | Row;s | Rowy4 | Rowyg | Rowg, | Rowy; | Rowgg | Rowg

Row Relay 17-24 (W)

Base + 10y, (1640):
Bits 7 6 5 4 3 2 1 0

Write ROW24 ROW23 ROW22 ROW21 ROW20 ROng ROWlS ROW17
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Row Relay 25-32 (W)
Base + 11}, (174¢):

Bits 7 6 5 4 3 2 1 0

Write | Rows, | Rowz; | Rowgg | Rowyg | Rowyg | Rowyy | Rowsg | Rowgg

Abus3 to Row

Row Relay 1-8 (W)
Base + 12, (184¢):

Bits 7 6 5 4 3 2 1 0

Write | Rowg | Row; | Rowg | Rows | Row, | Rows | Row, | Row;

Row Relay 9-16 (W)
Base + 13}, (194¢):

Bits 7 6 5 4 3 2 1 0

Write | Rowyg | Rows | Rowyy | Rowgz | Rowys | Rowy; | Rowyg | Rowg

Row Relay 17-24 (W)
Base + 14y, (204¢):

Bits 7 6 5 4 3 2 1 0

Write | Rowy, | Rowys | Rowy, | Rowsyy | Rowyg | Rowgg | Rowig | Rowqy

Row Relay 25-32 (W)
Base + 15, (21,):

Bits 7 6 5 4 3 2 1 0

Write | Rows, | Rowg; | Rowgg | Rowyg | Rowyg | Rowyy | Rowyg | Rowgg

Abus4 to Row

Row Relay 1-8 (W)
Base + 16, (221¢):

Bits 7 6 5 4 3 2 1 0

Write | Rowg | Row; | Rowg | Rowg | Row, | Rows | Row, | Rowg

Row Relay 9-16 (W)
Base + 17, (231p):

Bits 7 6 5 4 3 2 1 0

Write ROWJ_G R0W15 ROW14 ROW13 ROW]_Z ROWJ_]_ ROWJ_O ROWg
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Row Relay 17-24 (W)
Base + 18}, (2440):

Bits 7 6 5 4 3 2 1 0

Write | Rowy, | Rowys | Rowy, | Rowy; | Rowyg | Rowsg | Rowyg | Rowgy

Row Relay 25-32 (W)
Base + 19y, (2540):

Bits 7 6 5 4 3 2 1 0

Write | Rows, | Rowz; | Rowgg | Rowyg | Rowyg | Rowyy | Rowsg | Rowgg

UUT Common to Thefollowing values are valid for the HP E8792A only.
Instrument Bus

Instrument Relay 1-8 (W)
Base + 1A}, (264):

Bits 7 6 5 4 3 2 1 0

Write | Instg | Inst; | Instg | Instg | Insty | Insty | Inst, | Insty

Instrument Relay 9-16 (W)
Base + 1By, (274):

Bits 7 6 5 4 3 2 1 0

Write | Instyg | Instyg | Insty, | Instyg | Insty, | Instyy | Instyg | Instg

Abusl to Instrument Bus

Instrument Relay 1-8 (W)
Base + 1Cy, (2849):

Bits 7 6 5 4 3 2 1 0

Write |nSt8 |nSt7 |n5t6 |nSt5 |nst4 |nSt3 |nSt2 |nSt1

Instrument Relay 9-16 (W)
Base + 1Dy, (29,):

Bits 7 6 5 4 3 2 1 0

Write |nSt16 |nSt15 |nSt14 |nSt13 |nSt12 |nSt11 |nSt10 |nSt9

Abus2 to Instrument Bus

Instrument Relay 1-8 (W)
Base + 1E}, (304():

Bits 7 6 5 4 3 2 1 0

Write |nSt8 |nSt7 |n5t6 |nSt5 |nst4 |nSt3 |nSt2 |nStl
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Instrument Relay 9-16 (W)
Base + 1F}, (3140):

Bits 7 6 5 4 3 2 1 0
Write | Instyg | Instyg | Insty, | Instyg | Instyy | Instyy | Instyg | Instg
Abus3 to Instrument Bus
Instrument Relay 1-8 (W)
Base + 20y, (3240):
Bits 7 6 5 4 3 2 1 0
Write |nSt8 |nSt7 |n5t6 |nSt5 |nst4 |nSt3 |nSt2 |nSt1
Instrument Relay 9-16 (W)
Base + 21}, (334p):
Bits 7 6 5 4 3 2 1 0
Write |nSt16 |nSt15 |nSt14 |nSt13 |nSt12 |nSt11 |nSt10 |nSt9
Abus4 to Instrument Bus
Instrument Relay 1-8 (W)
Base + 22}, (3440):
Bits 7 6 5 4 3 2 1 0
Write |nSt8 |nSt7 |n5t6 |nSt5 |nst4 |nSt3 |nSt2 |nStl
Instrument Relay 9-16 (W)
Base + 23}, (3540):
Bits 7 6 5 4 3 2 1 0
Write | Instyg | Instyg | Insty, | Instyg | Insty, | Instyy | Instyg | Instg
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HP E8794A Custom Card Register Definitions

Card Type (R)
Base + 0y,

Configuration (R)
Base + 1,

Control register (W)
Base + 2,

The Custom Card aways returns a card type of 20,4 (14,).

Bits | 7|6 |5|4|3|2|1]|0

Read |O|O0O|O|1|0|1]0]|0

Configuration registers are programmable by the user and may be used to
identify what version of custom card isinstalled. Default ispull high (return
FFy). Use switch S201 to set value configuration.

Bits 7 6 5 4 3 2 1 0

Read C7 C6 C5 C4 C3 C2 Cl CO

Writing a 1 to bit seven generates a reset pulse (duration ~ 250 nS) which
you can use to reset on-board circuitry. The reset pulse is self-clearing.

Bits 7

6 5 4 3 2 1 0

Write | Reset | Not Used | Not Used | Not Used | Not Used | Not Used | Not Used | Not Used

Digital Input (R)
Base + 3,

Digital Output (W)
Base + 4,

Digital Input is a direct read-back of the logic state present on custom card
input lines ccSpare_DigIn[Q]- ccSpare_Digin[7].

Bits 7 6 5 4 3 2 1 0

Read | Din; | Ding | Ding | Ding | Ding | Din, | Diny | Ding

Writing to the Digital Output register sets the output value of the custom
card ccSpare_DigOut[0]- ccSpare_DigOut[ 7] signals. The outputs of
ccSpare_DigOut[x] are open drain with alight pull-up (100 k ohm).

Bits 7 6 5 4 3 2 1 0

Write | Dout; | Doutg | Douts | Dout, | Dout; | Dout, | Dout; | Doutg

Writing a 1 sets the output of a open collector driver on (meaning that the
output voltage is pulled low):

ccSpare_DigOut[x] | Driver state | Nominal output value

1 on 0 volts

0 off +5 Volts or pull up value
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Thereset state of thisregister is 0y, (all outputs off). This output can be used
for generd-purpose relay, lamp and solenoid drive requirements.
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Adjustment

Calibration

Card

Common Line

Current Sensing

Duty Cycle

Flyback Protection
Device

Flyback Voltage
Form C Relay
glitch

GP

Hardware Configuration

Isense + and Isense -

Glossary Of Terms

An adjustment is an action performed in the field to modify an instrument’s
response to some input. It can usually be performed by the user on-site.

A standardized maintenance procedure designed to ensure system accuracy.
In thismanual it refers to removing those items that require calibration - the
DVM and the Frequency Counter - and shipping them to an HP bench site

for calibration.

Plug-in devicesthat are installed into either the Switch/Load Unit or aV Xl
mainframe.

Thisrefersto the power bus side of aload on the 24-Channel Load Card. A
lineisrun back up to the UUT load side of the card, and jumpering a
channel’sinternal load terminals alows the user to utilize the load switch as
aGPreay.

Determining the current through a fixed, known-value resistor, using the
four-wire measurement method and deriving~ the current in amperesviathe
equation: I=E/R.

That portion of a cycle when components are actually being used. For
example: A component that can carry 10A with a 10% duty cycle, and with
acycleequal to 1 second, could carry 10A for 100ms, then OA for 900ms.

Any device that controls the magnitude of positive or negative-going
voltage spikes on a channdl.

The voltage surge experienced when current flow through acoil is abruptly
stopped or started.

Standard terminology for Single-Pole, Double Throw (SPDT) relay
contacts.

An unexpected or unplanned event or occurrence. Abrupt termination of
testsis usually due to a software glitch.

Acronym for General Purpose. The relays on the E6177A 24-Channel
Medium Current Load card can be configured as GP relays.

The physical and functional arrangement of the system components with
respect to each other. Refersto the relative placement of modulesload cards
in the E6185A Switch/Load Unit.

The Switch/Load Unit has a two-line current sense bus along the
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Isolated Inputs

ISrcHi and ISrcLo

LADDR

LEM Module

Load Card

Load Switching

Module

MOV

NC

NO

Open All Relays (OAR)

Optical Isolator

Remote Sensing

Switch/Load Unit backplane. This Current sense bus can be broken into as
many asfour discrete buses by removing jumper plugson JP1, JP2, and JP3.
Current sensing is performed on any load card channel acrossa
four-terminal current senseresistor. Two load cards are designed to connect
to the current sense bus in the Switch/Load Unit: The 8-Channel, and
16-Channel High Current L oad Cards. Each channel’s current senselinesare
multiplexed so that on each card only one channel at atime can be connected
to the Switch/Load Unit current sense bus.

Inputs that have the common connected to system ground.

The signal between the E1411B DMM “Current Source” Channel and J3
row 3 of the Measurement Control module.

Logical Address - The address set on a VXlbus module that is unique to that
system. This usually corresponds to its slot number.

A current transducer with multiple primary coil taps that allows it to be set
for five different current levels.

A C-sized card designed to fit in the Switch/Load Unit that provides
switching for the various loads, and provisions for either internal load
mounting, or connections for external load mounting. Load cards provide a
two level card ID; card type, and load configuration ID.

A load that can be switched in or out of a power supply circuit on command.

As used in this manual, specifically refers to a VXlbus-compatible module
instrument.

Metal Oxide Varistor - An electronic component whose characteristic
resistance changes dramatically at a certain predetermined voltage.

Normally Closed switch contacts. A Form C (Single-Pole, Double-Throw)
switch has two possible states. The default or un-powered, state is its
“normal” state. The two terminals on the switch are therefore called
“normally open,” or “normally closed.”

Normally Open switch contacts. See NC.

A command that immediately opens all the relays, both columns and rows,
on a module.

A digital device that electronically isolates a signal from its source by
converting the input signal to a light source, usually laser or LED, and
reconverts the signal to an electronic signal using a photoelectric device.

Monitoring the voltage output of a power supply can be done either at the
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Rs

Safety Shroud

Self-test

Sense

Slot Decode Logic

Stand Off Voltage

Switching Voltage

Unit Under Test (UUT)

VME

VXI

inputs of the Switch/Load Unit (locally) or at the inputs of the UUT
(remotely). Remote sensing guarantees the voltage value set will be applied
at the sense point, and losses in the system will be compensated for.

For example: If the UUT requires precisely 12 Vdc applied to it, and there
isa0.5 Vdc drop between the power supply and the UUT dueto system and
cable losses, setting the voltage sense to remote and thereby monitoring the
power supply output at the UUT will compensate for the voltage drops
between the power supply and the UUT.

Source resistance.

A cover for the Switch/Load Unit that protects personnel from possible
contact with dangerous voltages on the exposed PC board.

A test executed by an instrument or system on itself to verify the
functionality of the instrument or system.

See: Current sensing.

The circuitry that interprets the data that represents the physical slot aload
card occupiesin a Switch/Load Unit.

The maximum voltage differential an open relay can tolerate without arcing
across the contacts.

The nominal voltage differentia across arelay’s contacts at which it can be
switched. The switching voltage is typically much less than the standoff
voltage.

The automotive module or printed circuit board being tested.

Computer backplane architecture standard.

Computer backplane architecture standard that incorporates both the
VMEbus and HP-1B communications features.
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