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Microsoft® and Windows® are U.S. regis-
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Software Revision

This guide is valid for the firmware that
was installed in the instrument at the time
of manufacture. However, upgrading the
firmware may add or change product
features. For the latest firmware and
documentation, go to the product page at:

www.agilent.com/find/34980A

Warranty

The material contained in this doc-
ument is provided “as is,” and is
subject to being changed, without
notice, in future editions. Further,
to the maximum extent permitted
by applicable law, Agilent disclaims
all warranties, either express or
implied, with regard to this manual
and any information contained
herein, including but not limited to
the implied warranties of mer-
chantability and fitness for a par-
ticular purpose. Agilent shall not
be liable for errors or for incidental
or consequential damages in con-
nection with the furnishing, use, or
performance of this document or of
any information contained herein.
Should Agilent and the user have a
separate written agreement with
warranty terms covering the mate-
rial in this document that conflict
with these terms, the warranty
terms in the separate agreement
shall control.

Technology Licenses

The hardware and/or software described
in this document are furnished under a
license and may be used or copied only in

accordance with the terms of such license.

Restricted Rights Legend

U.S. Government Restricted Rights.
Software and technical data rights granted
to the federal government include only
those rights customarily provided to end
user customers. Agilent provides this
customary commercial license in Software
and technical data pursuant to FAR 12.211
(Technical Data) and 12.212 (Computer
Software) and, for the Department of
Defense, DFARS 252.227-7015 (Technical
Data - Commercial Items) and DFARS
227.7202-3 (Rights in Commercial Com-
puter Software or Computer Software
Documentation).

Safety Notices

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like
that, if not correctly performed or
adhered to, could result in damage
to the product or loss of important
data. Do not proceed beyond a
CAUTION notice until the indicated
conditions are fully understood and
met.

WARNING

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and
met.
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Additional Safety Notices

The following general safety precautions
must be observed during all phases of
operation of this instrument. Failure to
comply with these precautions or with
specific warnings or instructions else-
where in this manual violates safety stan-
dards of design, manufacture, and
intended use of the instrument. Agilent
Technologies assumes no liability of the
customer’s failure to comply with the
requirements.

General

Do not use this products in any manner
not specified by the manufacturer. The
protective features of this product may be
impaired if it is used in a manner not
specified in the operation instructions.

Before Applying Power

Verify that all safety precautions are
taken. Make all connections to the unit
before applying power.

Ground the Instrument

This product is provided with protective
earth terminals. To minimize shock haz-
ard, the instrument must be connected to
the ac power mains through a grounded
power cable, with the ground wire firmly
connected to an electrical ground (safety
ground) at the power outlet. Any interrup-
tion of the protective (grounding) conduc-
tor or disconnection of the protective
earth terminal will cause a potential shock
hazard that could result in personal injury.

Do Not Operate in an
Explosive Atmosphere

Do not operate the instrument in the pres-
ence of flammable gases or fumes.

Do Not Remove the
Instrument Cover

Only qualified, service-trained personal
who are aware of the hazards involved
should remove instrument covers. Always
disconnect the power cable and any exter-
nal circuits before removing the instru-
ment cover.
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Do Not Modify the
Instrument

Do not install substitute parts or perform
any unauthorized modification to the
product. Return the product to an Agilent
Sales and Service Office for service and
repair to ensure that safety features are
maintained.

In Case of Damage

Instruments that appear damaged or
defective should be made inoperative and
secured against unintended operation
until they can be repaired by qualified ser-
vice personnel.

Safety Symbols

“\_~ Alternating current

4

Frame or chassis
terminal

Standby supply. Unit is
not completely
disconnected from ac
mains when switch is off

Caution, risk of
electric shock

Caution, refer to
accompanying

0
/N
/N

Waste Electrical and
Electronic Equipment
(WEEE) Directive
2002/96/EC

This product complies with the WEEE
Directive (2002/96/EC) marking require-
ment. The affixed product label (see
above) indicates that you must not dis-
card this electrical/electronic product
in domestic household waste.

Product Category: With reference to the
equipment types in the WEEE directive
Annex 1, this product is classified as a
“Monitoring and Control instrumenta-
tion” product.

To return unwanted products, contact
your local Agilent office, or go to
www.agilent.com/environment/product
for more information.

Technical Support

If you have questions about your ship-
ment, or if you need information about
warranty, service, or technical support,
contact

Agilent Technologies:

In the United States: (800) 829-4444
In Europe: 31 20 547 2111
In Japan: 0120-421-345

Or go to www.agilent.com/find/assist

for information on contacting Agilent in
your country of specific location. You can
also contact your Agilent Technologies
Representative.


http://ww.agilent.com/find/assist

Declaration of Conformity

Declarations of Conformity for this product and for other Agilent products may be
downloaded from the Internet. There are two methods to obtain the Declaration of
Conformity:

* Go to http://regulations.corporate.agilent.com/DoC/search.htm . You can
then search by product number to find the latest Declaration of Conformity.

« Alternately, you can go to the product web page
(www.agilent.com/find/34980A), click on the Document Library tab then
scroll down until you find the Declaration of Conformity link.
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1
Overview of the 34934A

This chapter provides an overview of the 34934A High
Density Matrix Module. It includes operating and general
configuration information applicable to all matrix options
from 4x32 to 16x32 and larger, with practical examples of
the basic matrix options.
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Overview of the 34934A

34934A High Density Matrix Module

The 34934A is a 512 crosspoint matrix of non-latching reed switches,
which you can operate in any of six different 1-wire topologies or three
different 2-wire topologies. Larger matrices can be created from the base
configurations by linking 34934A modules.

This matrix switch module offers a convenient way for you to connect
multiple instruments to multiple points on your device under test (DUT).
Instruments and DUTs are connected through the rows and columns of
the matrix.

Available base matrix configurations:

You may configure a single 34934A module:

e As quad 4x32 matrices (M1H, M1L, M2H, M2L). You can operate these
as four independent matrices or as two independent 2-wire matrices.

e As dual 4x64 matrices (MH, ML). You can operate these as two
independent matrices or as a single 2-wire matrix.

e As a single 4x128 matrix.

e As dual 8x32 matrices (MH, ML). You can operate these as two
independent matrices or as a single 2-wire matrix.

¢ As a single 8x64 matrix.
¢ As a single 16x32 matrix.

Chapter 2, “Base Matrix Configuration” provides detailed instructions for
configuring each of these base matrices.

Extended-Row Configurations You can create larger matrix configurations
by combining multiple 34934A modules. For multiple modules with the
same base configuration, extending the rows increases the number of
columns in the matrix. For example, two modules each set to 4x128
would combine to create a 4x256 matrix.

Chapter 3, “Expanded- Row Matrix Configuration” provides detailed
instructions for interconnecting modules to create expanded-row
matrices.

Agilent 34934A High Density Matrix Module User’'s Guide



34934A High Density Matrix Module Overview of the 34934A 1

Operating Considerations

Connection to Voltage Sources

Although flexible, it is possible to connect more than one source at the
same time with the 34934A. Make sure that dangerous or unwanted
conditions are not created by these connections.

Safety Interlock

The 34934A module has a hardware Safety Interlock feature that
automatically opens all 512 of the module’s relays when the associated
interlock pins on the high-density D-Sub connectors (faceplate) or
extension headers (terminal block or configuration block) lose continuity.
This prevents signals from your field wiring from being present on
exposed pins on the opposite D-sub connector or extension header.

If you connect to the D-Subs with custom cabling, you must provide
continuity for the interlock pins as part of your field wiring / DUT
assembly. Specific instructions for providing safety interlock continuity at
the D-Sub connectors are provided for each configuration.

If you connect your field wiring using the optional terminal blocks or
configuration blocks (available from Agilent) you must also provide
continuity for the interlock pins. This can be accomplished by installing
the supplied terminators in the extension headers. Specific instructions
for providing safety interlock continuity at the extension headers are
provided for each configuration.

Electrical Considerations

See the Introduction to the Plug In Modules chapter of the 34980A
Mainframe User’s Guide for detailed environmental operating conditions
for the 34980A mainframe and its installed modules. That guidance sets
maximum per channel current and power ratings at rated voltage for
pollution degree 1 (dry) and pollution degree 2 (possible condensation)
conditions, for the 34934A matrix module.

Thermal Considerations

Because of mainframe thermal and power-supply restrictions, you can
close no more than 64 channels (crosspoint relays) on the 34934A at one
time. If you try to close a 65th channel, an error will be generated from
the 34980A, and the channel will remain open.

Agilent 34934A High Density Matrix Module User’'s Guide 3



1  Overview of the 34934A

Connection to the 34980A Analog Buses

This module does not internally connect to the 34980A mainframe’s four
2-wire (HI, LO) 300V-rated Analog Buses.

e ABUS1 (MEAS) and ABUS2 (SENSE) connect to the internal DMM.

* ABUS3 and ABUS4 are for signal-routing only, and do not connect to
the DMM.

You can connect from a row/column crosspoint directly to the external
9-pin Analog Bus connector located on the 34980A’s rear panel (see
connector pinout below).

ANALOG BUSES

4 \
\ /

2

Internal DMM Current Input I (Pin 5)
ABus1 LO (Pin 4)
ABus2 LO (Pin 3)
ABus3 LO (Pin 2)
ABus4 LO (Pin 1)

ABus1 HI (Pin 9)
ABus2 HI (Pin 8)
ABus3 HI (Pin 7)
ABus4 HI (Pin 6)

Pin 6

Analog Bus connector (as viewed from rear of instrument)

See the “Electrical Operating Conditions” and “Analog Buses” sections
of the 34980A Mainframe User’s Guide for complete instructions and
safety precautions for accessing the Analog Buses.

4 Agilent 34934A High Density Matrix Module User’'s Guide



34934A High Density Matrix Module Overview of the 34934A 1

Row Protection

For reed relays, user-attached reactive loads and module parasitic
capacitance may result in high in-rush currents. The 34934A module
provides a method of protecting the reed relays from in-rush current,
called Row Protection. The module incorporates sixteen 100Q2 resistors,
one for each bank of 32 columns within a row. Each of these resistors is
in parallel with a bypass relay, as shown below.

Typical Row Schematic, lllustrating Row Protection Relay and Bypass Relay

Col Col Col Col

1 2 3 32
% v @ %
Bypass Relay T T T
Rowl @ I’\/V\, I | | t—o o

100Q2 Row Protection
Protection Resistor ~ Relay

The row protection mode is set with the command:
SYSTem:MODe:ROW:PROTection <slot>, <mode>

The mode parameters are listed below along with descriptions of the
modes. The selected mode applies to all channels within all matrices of
the 34934A module in the selected slot.

AUT0100 In this mode, closing any channel also closes the Row
Protection Relay for that row, placing a 100Q resistor in the signal path
from that channel’s 32-column bank (see above). The Row Protection
Relay remains closed while any channel in that 32-channel bank is
closed. The protection relay opens after all channels in that bank are
opened.

AUT00 1In this mode, closing a channel also closes the Row Protection
Relay for that row, placing the 100Q2 protection resistor momentarily in
the signal path from that channel’s 32-column bank to dissipate inrush
current. The protection relay is then opened and shunted by the bypass
relay.

FIXed 1In this mode, all 16 Row Protection Relays are closed, placing the
100Q2 resistors in the signal paths from each 32-column bank. This
operation is independent of the state (open, closed) of any channel
relays. The Row Protection Relays remain closed until the row protection
mode is changed, the instrument is reset, or power is cycled to the
instrument.

Fixed mode is not recommended for matrix configurations
(i.e. 4x64, 4x128, 8x64) where rows are extended to provided
additional columns - unless only DC signals are used. The
extended rows can create large stubs and capacitances.

Agilent 34934A High Density Matrix Module User’'s Guide 5



1

Overview of the 34934A

ISOlated 1In this mode, all 16 Row Protection Relays and Bypass Relays
are open, allowing no signals to pass between 32-column banks via the
rows. This mode only applies to the 4x32, §x32 and 16x32 matrices. By
isolating the rows, you can route signals column to column within the
same bank of 32 columns, using the row as a connection bus between
columns. The Bypass Relays remain open until the row protection mode
is changed, the instrument is reset, or power is cycled to the instrument.
This operation is independent of the state (open, closed) of any channel
relays.

See “Setting the Relay Protection Mode” on page 172 for sample command
examples.

General Configuration Procedures for the 34934A

Base Matrix Configurations

In practice, you will follow these steps to select, configure, and wire a
single 34934A matrix module:
1 Select a base matrix configuration:

4x32
4x64
4x128
8x32
8x64
16x32

The 4x32, 4x64, and 8x32 configurations can be operated as 2-wire
channel pairs programmatically.

2 Select your wiring method:
use of an optional screw terminal block
use of an optional configuration block
direct wiring to the module’s high-density D-Sub connectors

3 If using a terminal block:

a Select and apply a wiring guide overlay to the terminal block, if
required, for the chosen configuration.

b Place jumpers and terminators on the terminal block to configure
the selected base matrix.

¢ Connect your field wiring to the terminal block.
4 If using a configuration block:

a Place jumpers and terminators on the configuration block to
configure the selected base matrix and wiring options.

b Wire jumpers to short the safety interlock pins on each of the
configuration block’s D-Sub connectors.

¢ Connect your field wiring to the configuration block.

Agilent 34934A High Density Matrix Module User’'s Guide
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5 If using direct wiring:

a Connect your field wiring to the module’s D-Sub connectors, using
the corresponding D-Sub connector drawings and pin assignment
table.

b Make additional wiring connections to configure the selected base
matrix configuration and safety interlock continuity.

Chapter 2, “Base Matrix Configuration” has one section for each base
matrix configuration (e.g. 4x64, 16x32, etc.). Each section contains
complete instructions for terminal block use, configuration block use, and
direct wiring.

Extended-Row Matrix Configurations

In practice, you will follow these steps to select, configure, and wire an
extended-row matrix, combining two or more 34934A modules:

1 Determine your matrix configuration (just a few possibilities are
shown):

4x256 (requires two 34934A modules, each with a base
configuration of 4x128)

4x512 (requires four 34934A modules; base configuration of 4x128)
8x128 (requires two 34934A modules; base configuration of 8x64)
16x64 (requires two 34934A modules; base configuration of 16x32)

16x256 (requires eight 34934A modules; base configuration of
16x32)

The 4x32, 4x64 and 8x32 base configurations can be operated as
2-wire channel pairs programmatically.
2 Select your wiring method:
use of an optional screw terminal block
use of an optional configuration block
direct wiring to the module’s high-density D-Sub connectors

3 Configure and wire each individual module as if a stand-alone matrix
using the base configuration instructions in Chapter 2.

4 Create a daisy-chain connection between the modules (either by
interconnecting the terminal blocks or configuration blocks), using the
instructions in Chapter 3.

Agilent 34934A High Density Matrix Module User’'s Guide 7



Overview of the 34934A

Benefits of Using the Terminal and Configuration Blocks with the 34934A

You have three options for connecting field wiring to the 34934A:

Terminal Blocks

* Configuration Blocks

Direct Wiring

Terminal Blocks

Terminal blocks provide convenient access through screw terminals to
the rows and columns of the matrix. Additionally, the rows can also be
wired to 20-pin extension headers on the block.

Terminal block 34934T-001 is used with the 4x32, 4x64 and 4x128
matrices. Terminal block 34934T-002 is used with the 8x32, 8x64 and
16x32 matrices. The 34934T-001 is shown below.

L D-Sub Connector D-Sub Connector @
]@@@@@@@@@@@@ﬁ::ﬂbgﬂﬂgggﬁ@@@@@@@@@@@d
ci1|{cC2|cC3 ca|R1|R2 [T CONFIG R1 | R2 [C33|C34(C35[C36
:)HLHLHLHLHLHLF;JUMPERS;;HLHLHLHLHLHLC
C5|C7 |C8 | C9|R3|R4 349347 OPTOOL R3 | R4 [C37|C38|C39|C40
000000000 0d| 1w | 2w | MxED @200
1WOPERATION D -
eooooooooood) " " P Tl boooooreond
2W OPERATION gm
Cc9|C1l0|C11|C12|(C13|C14 4X64 5 C41|C42| C43|C44|C45(C46
HL/HLfHLIHL|HLIHL HLIHL|HL|HL|HL|HL
Ccil5| C16f(C17(C18| C19|C20 @] C47|C48|C49(C50 | C51|C52
eoo0o0000000)| ° eooooooo0o0
(0]
eocooooo000g) eooooooo0000)
c21|c2e|c23|caa|cos|cos FAONE‘Z%Z; c53| c54| CB55[ C56| C57| C58
HL[HL[HL[HL[HL[HL USE OVERLAY HLIHLIHLIHLIHLHL
ce27|c2s|c29|cso|c3i|c32 O O (O C59|Cc60|C61|C62| C63| CB4
eoooo0000000) eooooooc000r)
O J@ w0 O O _—m a
+/- 100V

4

— 1 I ]

{ I I

—

\J

\

The silk-screen on each terminal block (34934-001, 34934-002)

represents one of the three configurations supported by each block.
Removable silk-screen overlays are used for each block’s other (two)
supported configurations.
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The terminal block attaches to the 34934A module’s D-Sub connectors.
Matrix configuration (selection) is accomplished by placing jumpers on
the terminal blocks. You choose a configuration, place jumpers, and then
wire your test circuit to the screw terminals and/or extension headers.

Configuration Blocks

Configuration blocks allow access through pre-made molded cables to the
rows and columns of the matrix. Additionally, the rows can also be wired
to 20-pin expansion headers on the block.

Configuration block 34934C-001 is used with the 4x32, 4x64 and 4x128
matrices. Configuration block 34934C-002 is used with the 8x32, 8x64
and 16x32 matrices. The 34934C-001 is shown below.

,_ﬁ:emale D-Sub connector (to 34934A) Female D-Sub connector (to 34934A) L _Q/

CONFIG— CONFIG

JUMPERS 4X64 4X128

ol
@

w0 o
8 [34934C OPTO001 ‘ l‘o 3
o||t o

1W/2W/MIXED < gl s -

g g SET J10 = J11 = J12 = J13 13 JL 1 1 SET J10=J11=J12=J13 g Ll
S .
o g 37 37 2}
ST ]
3 @ EXTEND ROWS LEFT (J5) — O O — | EXTEND ROWS RIGHT (34) g
g 0 — O — < O
w T H H w T

ALSO EXTEND TO (J6), (PZ) : ALSO EXTEND TO (33), (P2)
x 4 4X32 4X64 4
—1[—
CONF\G oG | I—I
CONFIG
c9 O JUMPERS JUMPERS - s
s = S
0 o 9 o
c 5 ST
FON] 5 La
o % ENABLE ROW ACCESS OWD DISABLE ROW ACCESS 5 %
(P1), (P2) 11 ‘s o (1), (P2)

J6
J4

JUMPERS 4X32 4X64  4X128

[0 EZ)B1Y [ig

-+
=
o
S
<

UL 1

I\ Male D-Sub connector P1 JUJ X Male D-Sub connector P2 JUJ .

(to field wiring) (to field wiring)

The configuration block attaches to the 34934A module’s D-Sub
connectors. Matrix configuration (selection) is accomplished by placing
jumpers on the configuration block. You choose a configuration, place
jumpers, then wire your test circuit to the configuration block’s male
D-Sub connectors and/or extension headers. In addition, you will have to
short two pins on each D-Sub to provide safety interlock continuity. All
other configuration is done within the block; this saves significant
wiring time compared to direct wiring (which requires user- supplied
configuration jumper wiring between the 34934A’s D-Sub connectors).

Agilent 34934A High Density Matrix Module User’'s Guide 9
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Configuration blocks can be used with a single 34934A. They can also be
used in extended-row matrix configurations employing multiple 34934A
modules; daisy-chain connections between the modules are made using
the extension headers.

For the 34934C-001, the D-Sub connector pin assignments are identical
to the D-Sub connectors on the 34934A module. For the 34934C-002,
the D-Sub connector pin assignments are not identical to the D-Sub
connectors on the 34934A module. Pay careful attention to the wiring
requirements found in the instructions when making D-Sub
connections!

Direct Wiring

The 34934A has two 78-pin male high-density D-Sub connectors. You can
connect your field wiring directly to these connectors using custom
D-Sub cables. All matrix configuration must be accomplished by
user-supplied wiring between these two cables.

For some modes (8x32, 8x64 and 16x32), direct wiring is extensive.
You may want to consider using the 34934C-002 configuration block in
these instances to significantly reduce the additional wiring required.

Both the 34934A module and 34934C (Options 001 and 002)
configuration blocks have 78-pin male D-Sub connectors. Wiring to these
is covered in separate sections, and requires different wiring (34934A vs.
34934C) for each base configuration.
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Use of the 34980A Web Browser Interface with the 34934A
The 34980A Web Browser interface, accessible by PC via a LAN

connection, is highly useful for helping you visualize the 34934A matrix

topologies, nomenclature, and channel numbering.

Using the Web Browser, you can observe and fully control the 34934A
module. The Web Browser displays the matrix in use, with rows, columns
and channel numbers for each matrix crosspoint. An example is shown

below, illustrating the 4x128 matrix.

a®,

Browser
=2 Web Control

111 View & Modity
e Conliguration

" Ohserve Only
& Allow Full Control

Scan Contral . |

Sequences.. | SystemOvewiew...l

Alarms...

Modules in Mainframe

(1) 1, 4x128 Matrix [34934A-4x128] (5) Slot 5 empty

{2y Slot 2 empty
{33 Slot 3 ampty
{4y Slot 4 empty

(6) Slot 6 emply
(71 Slot ¥ empty
{31 Slot & empty

Analog Bus Overview

ABus1
ABus2
ABus3
ABuszd

1

| Cal

Matrix 1 R 1

1228

Slot 1: Single 4x128 High Density Reed Matrix

Row 2
1428

Row 3

1625

Rowe g
1828

Column 1228

1227

1427

1627

1827

Column 127

1226

1426

1626

15268

Column 126

1225

1425

1625

1825

Column 1245

1224

1424

1624

1824

Column 124

1223

1423

1623

1823

Column 123

1222

1422

1622

1822

Column 122

1221

1421

1621

1221

Column 121

1220

1420

1620

1820

Column 120

1219

1419

1619

1218

Column 118

1218

1415

1615

1218

Column 118

Besides providing a convenient means to control the module, the Web

Browser offers the eastest method to view the channel map for any set
configuration of the module.

For complete guidance on LAN connection and navigating the 34980A

Web Browser Interface, see the “Getting Started” chapter of the 34980A
Mainframe Users Guide.
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Practical Examples for Selecting a Matrix Configuration Mode

12

The 34934A provides a wealth of configuration options, using just one
module or in combinations of up to eight modules in a single mainframe.
Each module combines four electrically separate 4x32 matrices; the 4x32
matrix is the basic elemental component for all larger matrices which
can be configured by jumper settings and wiring.

This section provides—for each base matrix configuration—a description of
the matrix topology and at least one example illustrating its application.

The examples include:
e A simplified electrical schematic of the matrix.

e Physical location of the Row Protection Resistors relative to the rows
and columns.

Col Col Col

100Q2 Protection Resistor 32

Col

1 2 3

2 @ @ @
\ Bypass Relay T T T
Rowl @—L’\T‘/ | | t oo

* Row jumpers used to create the matrix from its 4-row by 32-column
elemental components. (The row jumper represents the 2-pin
CONFIG(uration) jumpers contained on the 34934A terminal and
configuration blocks. For direct wiring applications, the rows must be
physically shorted together.)

o

e Practical examples of physical locations to connect your test
instrumentation and DUT to the matrix.

* Bold lines showing each complete electrical signal path (from DUT to
instrument) through the matrix.

e The crosspoint relays included in each circuit path. Each relay has a
channel number which uniquely identifies its row-column intersection.
The channel numbering scheme is unique to each base matrix
configuration (e.g. 4x32). “Channel Numbering” on page 168 provides
the algorithm for how these channel numbers were computed.

¢ The syntax for the SCPI command used to close the circuit path, with
the appropriate channel numbers.

In most of the examples, all test instruments and DUTs are connected to
the columns, while the rows are used as busses to route signals between
the components. For applications requiring protection from high in-rush
currents, you may also connect your instruments or DUTs to the rows of
the matrix which contain the Row Protection Resistors. Some examples
illustrate this method of connection.
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By exploring these examples, you can choose the base matrix
configuration best suited to your unique test application; the available
base matrix configurations are listed on page 2. Then, you can proceed
to the section of Chapter 2 which provides configuration and wiring
instructions for the chosen base matrix.

4x32 Matrices

4x32 Topology

You can select the 4x32 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 4x32, the 34934A creates four matrices, each with
128 crosspoint non-latching reed relays organized in a 4-row by
32-column configuration. You can operate these as four independent
1-wire matrices (M1H, M1L, M2H and M2L) or as (H,L) pairs of two
independent 2-wire matrices (M1 and M2).

In 1-wire operation, the four matrices are:

e MIH: uses H (high) columns C1H-C32H and H rows R1H-R4H of MI.
e MIL: uses L (low) columns C1L-C32L and L rows R1L-R4L of MI1.

e M2H: uses H columns C1H-C32H and H rows R1H-R4H of M2.

e M2L: uses L columns C1L-C32L and L rows R1L-R4L of M2.

The four matrices (M1H, M1L, M2H, M2L) are isolated from each
other; however, associated matrices (M1H - M1L, M2H-MZ2L) have
larger capacitances to one another than non-associated matrices
(M1H-M2H, M1L-M2L).

In 2-wire operation, the two matrices are:

e MI1: uses both the H and L columns and rows; C1H-32H, C1L-C32L,
R1H-R4H, R1L-R4L; of Matrix 1.

e M2: uses both the H and L columns and rows; C1H-32H, C1L-C32L,
R1H-R4H, R1L-R4L; of Matrix 2.

As the examples illustrate, no physical matrix configuration changes are
required for 2-wire operation. You wire your test devices between
corresponding high and low matrix terminals or D-Sub pins, then
operate the matrix in 2-wire mode by using SCPI paired commands (e.g.
ROUT:OPEN:PAIR).

A potential application of the 4x32 topology is to extend one 4x32 matrix
to an adjacent 4x128 matrix (a second 34934A module) to create a 4x160
(1-wire) matrix with three independent 4x32 (1-wire) matrices.
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4x32 1-Wire Operation, Test Circuit Examples

The four examples below each show two 1-wire circuit paths. The M1
matrices wire up to the left side of the 34934T-001 terminal block; the
M2 matrices wire on the right.

M1H M2H
Jii01 ]/ 7 7 7 VA /1733
VAR VAE 7RV VA VA V5 U
O
SRS AN LA A S VA VA VA
but DUT
/AR VA Y VA A2 U
ol VAR VAV 7 ouT 717 [ Wi
l—| O O
R1H R2H R3H  R4H R1H R2H  R3H R4H
ROUT:CLOS (@1101,1132, 1302, 1331) ROUT:CLOS (@1733,1764, 1534, 1563)
Closes: row R1H @ columns C1H and C32H Closes: row R4H @ columns C1H and C32H
" row R2H @ columns C2H and C31H " row R3H @ columns C2H and C31H

INST

717 1/565 1/ 7 Vel |/

7 |/366 7 717 V/7%s
c1|_O—c32|_ / / / ’ ClL-C32L / / ’ ’

/135 |/ v/1427 7 /

/ /159 |/ ouT / / L/1828

NN

%TP

RiL R2L R3L R4L

A RN N

Il

ROUT:CLOS (@1565,1596,1366,1395) ROUT:CLOS (@1397,1427,1798,1828)
row R3L @ columns C1L and C32L Closes: row R2L @ columns C1L and C31L

Closes: row R2L @ columns C2L and C31L row R4L @ columns C2L and C32L

See Channel Numbering” on page 168 for the numbering scheme.
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Overview of the 34934A 1

The two examples below each show a 2-wire circuit path. One path uses
matrix 1 (left side of the 34934T-001 terminal block); the other path uses
matrix 2 (right side of terminal block).

These examples introduce one of the SCPI paired commands;
ROUTe:CLOSe:PAIR. With pair commands, you specify only the H channel
numbers; but both the H and L channels of a pair are operated (e.g.

opened or closed).

M1H
S VA VAR VAR Vi
/ J1302[/ /
— 1/ /1303 |/ /
CIH-C32H"
W
S VAN VA VAR V)
O O O 0]
" R1H R2H R3H R4H
o 77 W
O VA | A= VA
—0 17 /136717 /
ClL-C32L .
/ 7/ 7 /
SO VA VA VAN V/
M1L H
R1L R2L R3L R4L

ROUT:CLOS:PAIR (@1302,1303)
Paired channels are: 1366 1367

row R2H @ columns C2H and C3H

Closes: row R2L @ columns C2L and C3L

M2H
/ /[ Mhss]/
© VAN VAV
SV
CIH-C32H -
/ VY2
© 7 717
O O O
" R1H R2H R3H R4H
/ VA YA 7
o / /1507 §/ 7
C A7 1627 |/ /
ClL-C32L .
/ /AR /
SO VAN VAN VA
M2L

R1L R2L R3L RAL

ROUT:CLOS:PAIR (@1533,1563)

Paired channels are: 1597 1627

Closes:

row R3H @ columns C1H and C31H
row R3L @ columns C1L and C31L

See Channel Numbering” on page 168 for the numbering scheme.
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4x64 Matrices

4x64 Topology

You can select the 4x64 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 4x64, the 34934A creates two matrices, each with
2566 crosspoint non-latching reed relays organized in a 4-row by

64- column configuration. You can operate these as two independent
1-wire matrices (MH, ML) or as a single 2-wire matrix.

In 1-wire operation, the two matrices are:
e MH: uses H (high) columns C1H-C64H and H rows R1H-R4H.
e ML: uses L (low) columns Cl1L-C64L and L rows R1L-R4L.

In 2-wire operation, the matrix uses both the H and L columns and
rows; C1H-64H, C1L-C64L, R1H-R4H and R1L-R4L.

As the examples illustrate, no physical matrix configuration changes are
required for 2-wire operation. You wire your test devices between
corresponding high and low matrix terminals or D-Sub pins, then
operate the matrix in 2-wire mode by using SCPI paired commands (e.g.
ROUT:OPEN:PAIR).

In either mode of operation, each matrix (MH, ML) is created by
jumpering the rows on two of the 4x32 relay banks together. To do this,
you will either place physical “CONFIG” jumpers on a terminal or
configuration block, or create wiring jumpers by shorting pins between
your D-Sub cables. The row jumpers are shown on the examples.

Each 32-column bank connects to the other through one 1002 Row
Protection Resistor (with Bypass Relay) per row. The examples which
follow show multiple ways to connect your DUT and test instrument;
each circuit path may include series resistance, depending on the
connection and programmed mode for row protection (see “Row
Protection” on page 5).

A potential application of the 4x64 1-wire topology is to extend one of
the 4x64 matrices to an adjacent 4x128 matrix (a second 34934A
module) to create a 4x192 (1-wire) matrix with an independent 4x64
(1-wire) matrix.

The 4x64 2-wire topology is optimal for applications where a limited
number of concurrent 2-wire measurements are required over a large
number of pins.
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4x64 1-Wire Operation, Test Circuit Examples
The two examples below each show two 1-wire circuit paths.

On MH: The upper example path connects a DUT on column C1 to an
instrument on row R1, through one 100Q) series row-protection resistor.
The lower path shows both DUT and instrument connected to columns,
but through two resistors.

On ML: The upper example path connects the DUT to an instrument on
row R1; both crosspoints are on the same 32-relay bank, without the
in-rush resistors. The lower example illustrates that even when DUT and
instrument are on the same bank, the resistor is included in the circuit
path.

In any path which makes a row connection (or which connects columns
from separate 32-column banks), you can program the mode for the row
protection resistor and bypass relay.

MH ML

/101 |/ 7 7 -C /1165 |/ 7 7
7 /1302 7 © 7 7 7 7

~

O C;

CIH-C32H / / / cu-caa - ! ! ’ !
© 7 7
0 7 7

Lol;_/ﬁm_l AN

HEY

INST

HTd
HZd
HYd
pras]
vy

\I_\WLIO—'\/I_QL_//W_, T

ed

HTd
HZd
aed

N < Lbd

HEY

SES BS LZWLIOJ\JU;;—LM_: ——

/ /
DUT
/1334 - / 1/ 1308
© 7 o 7
C33H-C64H C33L-ChAL
o .
/ / / / / / L/ /
R VAV 7 7 © 7 7 7 7
RIH R2H R3H R4H RIL R2L R3L RAL
ROUT:CLOS (@1101,1302,1334) ROUT:CLOS (@1165,1195,1398)
. rowR1H @ column C1H . rowR1L @ columns C1L and C31L
Closes: Closes:
row R2H @ columns C2H and C34H row R2L @ column C34L

See Channel Numbering” on page 168 for the numbering scheme.
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4x64 2-Wire Operation, Test Circuit Example
The example below shows a 2-wire circuit path through the matrix.

This example illustrates one of the SCPI paired commands;
ROUTe:CLOSe:PAIR. To close two crosspoints in 2-wire operation, you
specify two H crosspoints; the paired command also closes the two L
crosspoints.

The complete circuit includes four 100Q) series Row-Protection Resistors
with Bypass Relays. As with any path which makes a row connection (or
which connects columns from separate 32-column banks), you can
program the mode for the row protection resistor and bypass relay.

MH ML
7 7 7 7 © 7 7 17 7
7 7 7 7O © 7 7 7 7
7 7 71503 |/ T owst” - /1567

C1H - C32H ClL - C32L )
7 7 7 7 © 7 7 7 7
7 7 © © 7 7

i

2
emiila
iyl
=l
emyfla
e
T

T T~/

NS

g TS
qUq i~

-
7 7 © 7 7
7 7 © 7 7
b/ 1535 Four” . /1599
C33H - C64H C33L - C64L
7 7 7 7 © 7 7 7
7 7 7 © 7 7
R1H R2H R3H R4H R1L R2L R3L R4L

ROUT:CLOS:PAIR (@1503,1535)

Paired channels are: 1567 1599

Closes: fow R3H @ columns C3H and C35H
row R3L @ columns C3L and C35L

See Channel Numbering” on page 168 for the numbering scheme.
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4x128 Matrices
4x128 Topology

You can select the 4x128 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 4x128, the 34934A creates a single matrix, with 512
crosspoint non-latching reed relays organized in a 4-row by 128-column
configuration (greatest number of columns available using a single
34934A module). On the 34934T-001 terminal block, the columns are
numbered 1-128; the rows R1-R4. In the D-Sub pin assignment tables,
the numbering is C1-C128 and R1-R4.

The matrix is created by jumpering the rows on all four of the 4x32 relay
banks together. To do this, you will either place physical “CONFIG”
jumpers on a terminal or configuration block, or create wiring jumpers
by shorting pins between your D-Sub cables. The row jumpers are shown
on the example.

Each bank connects to the next through one 1002 Row Protection
Resistor (with Bypass Relay) per row. The examples which follow show
multiple ways to connect your DUT and test instrument; each circuit
path may include series resistance, depending on the connection and
programmed mode for row protection (see “Row Protection” on page 5).

The 4x128 topology is the longest (in terms of columns) and most narrow
(in terms of rows) of the matrix configurations. It is optimal for
applications where a limited number of instrument connections are
required for a large number of signal points (pins).
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4x128 Test Circuit Example
The example below shows three circuit paths through the matrix.

Paths #1 and #3 connect columns on separate 32-column banks, so these
paths each include two 100Q) series Row- Protection Resistors with Bypass
Relays. No more than 200Q2 can occur within any two crosspoints in the
matrix. Path #2 shows the instrument and DUT connected within the
same 32-column bank, not including the resistors and relays.

Path #1 7 7 7 7
ROUT:CLOS (@1502,1599) 717 W50/
Closes: Row R3 @ columns C2 and C99
-V 7 7 7
C1-C32 |

R1 R2 R3 R4

T YW
| RS A BN N
T VT

[ Aa e~

Path #2

ROUT:CLOS (@1133,1164) VAl v e
Closes: Row R1@ columns C33 and C64 7 7 7 7
N /A VA VA Y
C33-C64
7 C CcCC
o /1164

T
W

Path #3 O

ROUT:CLOS (@1366,1397)

Closes: Row R2 @ columns C66 and C97 &

Tl dd

~
~
~
N

\
™
w
[}
(=2
N
J

J
~
N

~

~

[ EESAE RN N
VT

DuUT

O
~
N
~|

DuUT

. j 7 }/i599}7 a
C97—C0128 C C C

7
7

i

See Channel Numbering” on page 168 for the numbering scheme.

~
~
~

O

~
~
~

pp—
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8x32 Matrices
8x32 Topology

You can select the 8x32 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 8x32, the 34934A creates two matrices, each with
256 crosspoint non-latching reed relays organized in an 8-row by
32-column configuration. You can operate these as two independent
I-wire matrices (MH, ML) or as a single 2-wire matrix.

In 1-wire operation, the two matrices are:
e MH: uses H (high) columns C1H-C32H and H rows R1H-R8H.
e ML: uses L (low) columns ClL-C32L and L rows R1L-RS8L.

In 2-wire operation, a single matrix is formed by “pairing” MH and ML.
The matrix uses both the H and L columns and rows; C1H-32H,
C1L-C32L, R1H-R8H and R1L-RS8L.

As the examples illustrate, no physical matrix configuration changes are
required for 2-wire operation. You wire your test devices between
corresponding high and low matrix terminals or D-Sub pins, then
operate the matrix in 2-wire mode by using SCPI paired commands (e.g.
ROUT:OPEN:PAIR).

In either mode of operation, each matrix (MH, ML) is created by
jumpering the columns on two of the 4x32 relay banks together. This is
done automatically through the “CONFIG” jumpers on the terminal and
configuration blocks, or by shorting pins between your D-Sub cables. The
column jumpers are not indicated in the examples.

On the 34934T-002 terminal block, there are redundant “H” and “L” sets
of terminals provided for columns 1-32, one set on each side of the
block. The column terminals on each side of the block are shorted (by
traces within the block) to their like-labeled counterparts on the other;
you may make any column connection to the appropriate terminal on
either side.
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8x32 1-Wire Operation, Test Circuit Examples

The two examples below each show two 1-wire circuit paths through the
matrix. The upper example (MH) shows one path with the DUT and test
instrument both connected to the columns; the other path shows the test
instrument connected through a row protection resistor. The lower
example (ML) shows both paths connecting both DUT and test
instrument to the columns, using the rows as connection busses.

il T 11 Wsu
E / / / J140217 / / /
AR VAR VAR VAR VA VAR VAR Y
C1H-C32H .

VA v A VA VAN v AN V A VAN V/
pur 7177 el {7 7

%1%%?91%3

ROUT:CLOS (@1801, 1402, 1432)

row R8H @ column C1H
row R4H @ columns C2H and C34H

Closes:

See Channel Numbering” on page 168 for the numbering scheme.

7 V2= W, W 7 WV
VA VA VA VA VA VA V)
VA VAR VAR VAR VA VAR VAR Vi

ClL-C32L

i

~

DUT

s

/126317 VA Vi /AR Y
/ / / /1564 |/ /

W

R4L RSL  R6L R7L  RSL
ROUT:CLOS (@1233,1263, 1534, 1564)

Closes: "OWR2L @ columns C1L and C33L
" row R5L @ columns C2L and C34L

~

DUT

~
~
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8x32 2-Wire Operation, Test Circuit Example

The example below shows a 2-wire circuit path through the matrix, with
the instrument and DUT wired between the H and L terminals.

This example illustrates one of the SCPI paired commands;
ROUTe:CLOSe:PAIR. To close two crosspoints in 2-wire operation, you
specify two H crosspoints; the paired command also closes the two L

crosspoints.

© VAR VAR VAR /A V A VAR VAR V/
/ / / J1402 [/ / / /
/ / / / / / / /

C1lH - C32H
> 7 4 7 171431 |/ 7 7 V4
© 7 7 7 7 7 7
O O O O o) )
+ + R1H R2H R3H R4H R5H R6H R7H R8H
- MH
ML
© 717 7 77 V1
L/ / / J1434 1/ / / /
CiL - C32L : / / L/ / 7 7 L/ 7
R VA v A AR § (¥1 IR VA /AR
/ / / / / / / 7

all

O O Q O
R1L R2L R3L R4L  RSL R6L

%}%}?%}?\%

ROUT:CLOS:PAIR (@1402, 1431)
Paired channels are: 1434 1463

row R4H @ columns C2H and C31H

Cl :
OS€S- oW R4L @ columns C2L and C31L

See Channel Numbering” on page 168 for the numbering scheme.
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8x64 Matrices

8x64 Topology

You can select the 8x64 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 8x64, the 34934A creates a single matrix, with 512
crosspoint non-latching reed relays organized in a 8-row by 64-column
configuration. On the 34934T-002 terminal block, the columns are
numbered 1-64; the rows R1-R8. In the pin assignment diagrams and
tables, the numbering is C1-C64 and R1-RS8.

The matrix is created by jumpering the rows between pairs of the 4x32
relay banks together, then jumpering the columns. This is done
automatically through the “CONFIG” jumpers on the terminal and
configuration blocks, or by shorting pins between your D-Sub cables. The
row jumpers are shown on the example; the column jumpers are not.

The row jumpers connect a bank to paired bank through one 1002 Row
Protection Resistor (with Bypass Relay) per row. The example which
follows show two ways to connect your DUT and test instrument; each
circuit path may include series resistance, depending on the connection
and programmed mode for row protection (see “Row Protection” on
page b).

On the 34934T-002 terminal block, there are redundant sets of terminals
provided for columns 1-64, one set on each side of the block. The
column terminals on each side of the block are shorted (by traces within
the block) to their like-labeled counterparts on the other; you may make
any column connection to the appropriate terminal on either side.
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8x64 Test Circuit Example
The example below shows two circuit paths through the matrix.

The upper example path connects a DUT on column C31 to an
instrument on row R8, through one 100Q series row-protection resistor.
The lower path shows both DUT and instrument connected to columns
using row R1, but through two resistors, as the two devices are on
separate 32-column banks.

© 7/ VAN VA VAR VA VA VA Vi
N /A A VA VAR VAN VAR VAR V/
N VA v/ A A VA VA V AR V A/
Cl1-C32
1 11 s
T 7 123217 / / VYA /
MARERRL
E Sz ] 2—z—= o’s
2??5’ >j>£ 35%5 2?3 gﬁai—_‘;g
EEEEREE
© /A VAR VR e Ve Y
il 7 (234 |/ / / / /
© AR VARRVARRVARR VAR VAR VA Y
C33-Coe4 .
N VA VAR VA VAN VA VAR VARV
© AR VARRYARn VAR VAR VAR Ve Y
Igl CR)Z 83 I%l QS R6 I% R<8)

ROUT:CLOS (@1831,1232,1234)
row R8 @ column C31
row R2 @ columns C32 and C34

See Channel Numbering” on page 168 for the numbering scheme.

Closes:
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16x32 Matrices

16x32 Topology

You can select the 16x32 matrix configuration by setting jumpers on the
appropriate terminal block or configuration block, or by D-Sub wiring.

Once configured for 16x32, the 34934A creates a single matrix, with 512
crosspoint non-latching reed relays organized in a 16-row by 32-column
configuration. On the 34934T-002 terminal block, the columns are
numbered 1-32; the rows R1-R16. In the pin assignment diagrams and
tables, the numbering is C1-C32 and R1-R16.

The matrix is created by jumpering the columns on all four of the 4x32
relay banks together. This is done automatically through the “CONFIG”
jumpers on the terminal and configuration blocks, or by shorting pins
between your D-Sub cables. The column jumpers are not indicated in
the example.

On the 34934T-002 terminal block, there are redundant sets of terminals
provided for columns 1-32, one set on each side of the block. Unlike the
8x32 and 8x64 modes, the like-labeled terminals on both sides of the
block are not shorted to each other by traces in the block; you must
supply a wire jumper for each column. Details on providing these
jumpers are on page 137. After these jumpers are placed, you may
connect any column to the appropriate open terminal.
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16x32 Test Circuit Example

The example below shows two circuit paths through the matrix. The
upper path shows the DUT and test instrument both connected to
columns through row R10; the other path shows the test instrument
connected through a Row Protection Resistor on row R14. That circuit
path may include series resistance, depending on the programmed mode
for row protection (see “Row Protection” on page 5).

R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 RI13 R14 R15 RI16

/ 7 7 7 7 7 7 7 7 J1551[/ 7 7 7 7 7
put 7177 7 71 7175217 |/
© 7V 7 /AR VAR VAN VA Y 7V
Cl1-C32
DUT
/ / / / / 7 / / /158117 / 7 7/ /

NEERE

0] Q O O O
ROUT:CLOS (@1551,1581, 1752)

. row R10 @ columns C1 and C31
Closes: row R14 @ column C2

meaiila
T
=g
Vg

See Channel Numbering” on page 168 for the numbering scheme.
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Base Matrix Configuration

This chapter contains six independent sections. Each
contains complete configuration and wiring instructions for
creating a selected base matrix using one 34934A module.

4x32 Matrix Configuration 30
Configuring a 4x32 Matrix using a Terminal Block 31
Configuring a 4x32 Matrix using a Configuration Block 37
Configuring a 4x32 Matrix by Direct Wiring 47

4x64 Matrix Configuration 49
Configuring a 4x64 Matrix using a Terminal Block 50
Configuring a 4x64 Matrix using a Configuration Block 56
Configuring a 4x64 Matrix by Direct Wiring 67

4x128 Matrix Configuration 69
Configuring a 4x128 Matrix using a Terminal Block 70
Configuring a 4x128 Matrix using a Configuration Block 76
Configuring a 4x128 Matrix by Direct Wiring 87

8x32 Matrix Configuration 89
Configuring an 8x32 Matrix using a Terminal Block 90
Configuring an 8x32 Matrix using a Configuration Block 97
Configuring an 8x32 Matrix by Direct Wiring 108

8x64 Matrix Configuration 111
Configuring an 8x64 Matrix using a Terminal Block 112
Configuring an 8x64 Matrix using a Configuration Block 118
Configuring an 8x64 Matrix by Direct Wiring 129

16x32 Matrix Configuration 132
Configuring a 16x32 Matrix using a Terminal Block 133
Configuring a 16x32 Matrix using a Configuration Block 140
Configuring a 16x32 Matrix by Direct Wiring 151
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4x32 Matrix Configuration

30

To create a 4x32 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-001. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each, and a 4x32 removable overlay
(supplied with the 34934T-001) which provides guidance for field wiring
the 4x32 matrices. Follow these sections in order to configure and wire
the terminal block:

e “34934T-001 Terminal Block: 4x32 Layout” on page 31
e “34934T-001 Terminal Block: 4x32 Jumper Configuration” on page 33
e “34934T-001 Terminal Block: 4x32 Wiring” on page 35

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-001 Configuration Block: Layout” on page 37

e “34934C-001 Configuration Block: 4x32 Jumper Configuration” on
page 38

* “34934C-001 Configuration Block: Wiring” on page 43

Use of the 34934C-001 precludes use of a piggy-backed 34934T-001 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 4x32 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “Configuring a 4x32 Matrix by Direct Wiring” on page 47
e “34934A Module D-Sub Connectors: 4x32 Wiring” on page 48
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Configuring a 4x32 Matrix using a Terminal Block

34934T-001 Terminal Block: 4x32 Layout

This terminal block with screw-type connections is labeled with the
model number and the abbreviated module name. In addition, space is
available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a
34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

The 4x32 removable overlay (supplied with the 34934T-001) shows the
row and column terminals for the 4x32 matrix configuration:

| (S -
[

e | = e e e e e e e el
ci1L|C2|cC3 C4 | R1|R2 — | — CONFIG —|[—| R1|R2 Cl1| C2)| C3| C4
— | — JUMPERS | — || —
[ > HL(HL|HL|HL|HL|HL/|—]|— -—-—HLHLHLHLHLHLC
cs|c7|cs|co|RrR3|Ra —— —— R3 |R4a | C5|cC6| Cc7|Cs8
34934T OPTO01
Wie s 0000000 20||1w 1 2w I MXED|@220000ER?Q)
Ire Size:
20 AWG (Tvpical 1\{J\laOPERATION 3 MIIDDERS
(Typical Looooooooooa) ¥ ** T lbeooooorrond
2W OPERATION %@g
18 AWG (SCFGW Cc9|Cl0|C11|C12|C13|C14 Dual (H,L) 4X32 3 c9|Cl0o|C11|C12|(C13(C14
TermlnaIMaX) HL|/HL|HL|HL|HL|HL HL(HL|HL|HL|HL|HTL
Cl5( C16| C17(C18| C19(C20 Cil5|Cl6| C1l7|C18| C19|C20
24AWG (Max if 000000000 ° 200000000
all 144 lines are o «
used) 000000000 & £ 000000000000
c21|C22|C23|Cc24|C25|C26 g g C21|C22| C23[C24|C25|C26
HL|HL|HL|HL|HL|HTL HL/HL|/HLIHL[HLIHL
C27|C28|C29|C30|C31|C32 O O O Cc27(C28| C29|C30|C31(C32
0000V 00000000
CJ@ A — 9 O 125 JUMPERS @13
] +- 100V / ‘EEE‘ D
I I 1 \ f I I

z N
V

Strain Relief Holes

Note the six strain relief holes provided in the terminal block PCB. See
the following page for instructions on providing wiring strain relief.
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Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-001 Terminal Block: 4x32 Layout” on page 31.

To use this feature:

1 Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

2 Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

3 Route these cable ties up through the center holes in the bottom cover
and PCB.

4 Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.

The completed bundles are shown below.

left right
bundle bundle

to
terminals
HOUtSide" “outside”
h0|eS ho'es
“inside”
holes
to field wiring
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34934T-001 Terminal Block: 4x32 Jumper Configuration

This terminal block has three types of jumpers which must be set to
configure the 4x32 matrix (matrices):

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

e Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

Placing CONFIG Jumpers for 4x32 The CONFIG jumper area—shown below
with jumpers removed— includes an illustration (on the 4x32 removable
overlay) that shows jumper placement for setting a 4x32 matrix

configuration.
o o 0 o o o o o
o o o o o o o o
o o o © Ph o o o o
o o o o o o o o
— | — CONFIG | — || —
— || — JUMPERS | — || —

There are two 4x2 blocks of CONFIG JUMPER pins on each side of the
board’s center—you must set all four blocks identically.

Place sixteen horizontally positioned jumpers as shown below.

adjacent housings should not touch

A

adjacent housings should
not touch
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Placing ID Jumpers for 4x32 The ID jumpers allow the 34980A to recognize
the 4x32 matrix configuration upon mainframe bootup. Jumper placement
guidance is provided on the 4x32 removable overlay (below left); the ID
jumper block is shown at right with jumpers removed.

34934T OPTO001 | ocation of ; JMIPD:_R S
1W / 2W [/ MIXED| -o@Hne o[o]°
placement ofofe
ID ;
1W OPERATION guidance for
Quad 4X32 J%MPERS ID Jumpers IDJUMPER block
Do I~
2W OPERATION =/
Dual (H,L) 4X32 5

To set the correct ID code for 4x32, place two horizontally positioned
jumpers as shown below.

ID The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
JUMPERS previous step. The instrument firmware functions
: based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
[©] accordingly.

Placing Safety Interlock Continuity Jumpers for 4x32 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown
below.

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 36.
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34934T-001 Terminal Block: 4x32 Wiring

Once the required jumpers have been placed to configure the terminal
block as 4x32, you are ready to make row and column connections to the
terminal block.

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C32 (H, L) and R1 through R4 (H, L)
on the 4x32 removable overlay (see “34934T-001 Terminal Block: 4x32
Layout” on page 31). The combined weight of these wires can create
significant strain on the wiring; to minimize this see “Terminal block
strain relief” on page 32.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 4x32” on page 34.

Below is an illustration of the possible locations for making row signal

connections to the 34934T-001:
You can connect row signals to the screw terminals here...

—7 gl

]@@@@@@@9&@@ ==y J@@@@@@@\
I—] R1 | R2 Cc
- HL|HL|H

ci|cz2|cs 4|R1|R2 [—\[—| CONFIG [— c2| c3|ca
—) —| JUMPERS | —
D HLHLUHL|HL[HL|HL |[—]— —

cs5|C7|cs8 C9 | R3 | R4 349341_ OPTOOl R3 R4 Cc Ccé6 c7| cCs
eoovoodRgeedUN I 2w 1 MXEDYQO222ZL000000)

LHLHLHL

|
1W OPERATION
Quad 4X32 JUMPERS

leoooooozo0)] i-10 00200000000
2W OPERATION g@
=)

Cc9 |(C1l0|C11|C12|C13|C14

C9 |C10|C11|C12|C13|C14 Dual (H,L) 4X32
HLIHLIHL[HL[HL[HL HLIHL|HL[HLIHLIHL

C15| C16|C17|C18| C19|C20 [¢] Cc1l5| C16|C17|C18|C19|C20
lpooo0o000000)| ”TE; eovooovoo00d)
— O o~
eovooovoo000)] X £ |looooooooon0d)
C21|C22|C23|C24|C25|C26 g S C21|C22|C23|C24|C25|C26
HLIHL|HL|HL|HL|HL HLHLIHL[HL[HL|HL
C27|C28|C29[C30|C31(C32 O O O C27(C28|C29|C30|C31|C32
eovoooo00000) @ovocoo0000d]

CJ@ A 124 o o o 225 JuwI1EF)>ERs
+/-100V

{

...0r to the central 16 pins ot extension headers J24 and J25 here.

The following subsection outlines how to make row connections to
extension headers J24 and J25.
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Extension Header (Row Signal) Wiring for 4x32 The position of extension
headers J24 and J25 are marked on the 34934T-001’s silk-screen.
Oriented with the terminal side of the board up, the pin numbers for
these headers are shown below.

Extension Headers J24 and J25 ‘P/olarization Notch\
F DEOPODRDO®
circuit board QOE®OOOBB®

The supplied 20-pin terminators are identical, but the pin assignments
for 4x32 are not (Matrix 1 rows are on J24; Matrix 2 rows are on J25).
The terminal numbers—corresponding to the headers—are shown below.
Pay careful attention to the indexing keys on the connectors, to
correctly identify terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock
Continuity Jumper
Jumper for pins / — connects

1and 2 pins 19 and 20
C 1§3050 79 011013J15017019
2040648 0110012014116418020

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or
equivalent).

34934T-001: Extension Header Pin Assignments for 4x32

Header J24 Header J25

Description| Pin__| Description| Pin ] Description| Pin__} Description| Pin

No Connect No Connect No Connect No Connect| 2

—_
N
—_

M1 R1H 3 M1 RTH 4 M2 R1H 3 M2 R1H 4

M1 RIL 5 M1 RIL M2 R1L 5 M2 R1L 6

M1 R2H i M1 R2H M2 R2H i M2 R2H 8

M1 R2L 9 M1 R2L 10 M2 R2L 9 M2 R2L 10

M1 R3H 1 M1 R3H 12 M2 R3H 1 M2 R3H 12

M1 R3L 13 M1 R3L 14 M2 R3L 13 M2 R3L 14

M1 R4H 15 M1 R4H 16 M2 R4H 15 M2 R4H 16

M1 R4L 17 M1 R4L 18 M2 R4L 17 M2 R4L 18

IL1 19 IL2 20 IL3 19 IL4 20

Note that each row signal (R1 through R4 (H,L) for each Matrix (1, 2) is
routed out on two pins on the extension headers. You can make row
signal connections to either row (upper, lower) of the connector.

If you are going create an expanded-row matrix using multiple modules
and terminal blocks, plan your wiring placement for each terminal block
carefully, to allow for a daisy-chain interconnection between terminal
blocks—in addition to any row wiring you may connect to the expansion
headers. This interconnection is illustrated in “Arranging Multiple 34934A
Modules with Terminal Blocks” on page 158.
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Configuring a 4x32 Matrix using a Configuration Block

34934C-001 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

E\ J_ﬁ:emale D-Sub connector (to 34934A) \ Female D-Sub connector (to 34934A) L /?

1
—T
CONFIG— __—~ CONFIG
JUMPERS JUMPERS 4X32  4X64  4x128
) 5 o)[o o S o]lo o el
| 8 [34934C OPTO001 | » E=HIzIZ I‘o . =
S[° o S o o 5 o][o ol | — || — [e) fe)
1W/2W/MIXED elle o — Bzl s .
S 0 SETJ10=J11=J12=J13 913 J12 s o) J11 010 TgET 310 =911 =12 = 313 5§~
T o
g o 37 S o o J7 2 g
ol EXTEND ROWS LEFT (J5) |'—‘ 0| ENCH |0 '—‘| EXTEND ROWS RIGHT (J4) L a
15 ] — o © 0 o O :’_' > (]
T 3 s o S T
ALSO EXTEND TO (J6), (P2) B e s ALSO EXTEND TO (33), (P2)
4X32 AX64 4X128 S o o 4X32 4X64 4X128
o 0 O P L |
::I’Il‘[[‘\‘lcgggIG | use | Z|| = ||TT||TT
© conFic | || 2 all o <
c —_ ] — [e) [e) 5 o o =
o — | = [1]|I1 ofpumPers| = Lumeers| || | |TT)|TT] (L gL o §~
o ol o
c % < %
2 55 S
52 ENABLE ROW ACCESS woolollollollol ool NN el el o o« T If DIsABLE ROW AccESS s
(P1), (P2) 0 A NS |1 S 1 (P1), (P2)
J8
ID < N
7 S JUMPERS 4X32  4X64 4X128 3 N
o —] [o o]
o=l L1g +100v

L IE

[ Male D-Sub connector P1 JUJ I Male D-Sub connector P2 JUJ

(to field wiring) (to field wiring)

Note four types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are
provided in “34934C-001 Configuration Block: 4x32 Jumper
Configuration” on page 38.

e ID Jumpers
e CONFIG Jumpers (J10, J11, J12 and J13)
* Row Extension Jumpers (J7)

e Row Access Jumpers (J8)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for
wiring to these are provided in “34934C-001 Configuration Block: Wiring”
on page 43.
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34934C-001 Configuration Block: 4x32 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-001 Configuration Block for 4x32” on page 38.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-001
Configuration Block for 4x32” on page 39.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-001 Configuration Block” on page 39.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-001 Configuration Block” on page 41.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-001 Configuration Block” on page 42.

Placing ID Jumpers on the 34934C-001 Configuration Block for 4x32 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-001 upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID
JUMPERS 4X32  4X64 4X128

BB [13

o
o

To set the correct ID code for 4x32, place two horizontally positioned
jumpers in the right position, as shown below.

ID The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions
: based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
[©] accordingly.
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Placing CONFIG Jumpers on the 34934C-001 Configuration Block for 4x32 The

CONFIG jumper area—shown below with jumpers removed— includes an
illustration to its right that shows jumper placement for setting the 4x32,
4x64, and 4x128 base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

CONFIG— ___ —~ CONFIG
JUMPERS JUMPERS 4X32 4X64 4X128

34934C OPTO001 | . - 1731%]‘01‘0
PR

[111

o o][c o] o]
1W/2W/MIXED ks oy o
SET J10=J11=J12=J13 913 J12 J11 J10 gET 310 = 911 = J12 = J13
The arc shown on the silk-screen—joining the two pairs of CONFIG JUMPER

blocks—is a reminder that you must set all four blocks J10, J11, J12 and J13
identically.

For a base configuration of 4x32, CONEIG~— - CONFIG

place sixteen horizontally JUMPERS JUMPERS
positioned jumpers as shown at
gr

right.
adjacent housings should not touch

This board configuration “extends” the four row signals either left to
connectors J5 and J6 or right to connectors J3 and J4, depending on the
placement of jumpers in block J7. The row signals will also be extended
to male D-Sub connectors P1 and P2, if “enabled” by placement of
jumpers in block J8.

Placing Row Extension Jumpers on the 34934C-001 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row

connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).
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Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-001 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement:

J7
J7 ERC J7
EXTEND ROWS LEFT (J5) — O| c o ° |O '—‘| EXTEND ROWS RIGHT (J4)
fe— o o O O O [—
ALSO EXTEND TO (J6), (P2) ° ° ALSOEXTENDTO (33), (P2)
4X32 4X64 4X128 S o o 4X32 4X64 4X128
ali=lliniliw! use | == | use ||| =||TT||TT
—||= ollt o J%JOM’\F"ESS = | ) ompens|— || — ol ©
Y— —t l_I I—I O O o o © JUMPERS b Pt l_I l—[ @] O
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two right, to J3 and J4, place two

2x8 jumpers as shown at
right.

2x8 jumpers as shown at
right.
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Placing Row Access Jumpers on the 34934C-001 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the two male D-Sub connectors P1
and P2 (i.e. they “enable” the row signal connection points at the
D-subs).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to
make row connections at the D-subs, at the blue 20-pin connectors,
or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement:

[oXe] HigigigigigigigigigigiEnEgig

o

ENABLE ROW ACCESS
000 o o o o o o o o o o o] (] o] o
(P1), (P2) I N1 (S S S S S S
J8

o
o

o

vool I| DISABLE ROW ACCESS
00 (P1), (P2)

If you plan to connect row signals to the D-sub connectors, place two
2x8 jumpers as shown below.

If you do not need to connect row signals to the D-sub connectors,
place two 2x8 jumpers as shown below.

Note that by not routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.
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Placing Safety Interlock Continuity Jumpers on the 34934C-001 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side of the
configuration block (see “Placing Row Extension Jumpers on the
34934C-001 Configuration Block” on page 39).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

¢ The extension headers on the opposite (unused) side of the
34934C-001 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-001 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-001

Below is an illustration of the possible locations for making row signal
connections to the 34934T-001

'_f Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A) g/

JUMPI JUMPER 4X32 4X64 4X128
®s 34934C OPTO001 |E==] EE 1“0 ,
1W/2W/MIXED  |E=E E

11910 sET 10 = Jll 112413

SETJ10=J11=J12=J13

i 7 You could
— 0 —
You could / EXTEND ROWS LEFT (35) = 9 o= EXTEND ROWS RIGHT (34) connect
connect B ALSO EXTEND TO (33), (P2)
ALSO EXTEND TO (JG) (P2) 4xs4 :l rows to

rows to — o3 4><6A 125
extension \ WES

m@% / extension
headers

headers
J5and J6 M:isamfmﬁ a|5|5|a|a|a|a|s|a|aa|a|5|a|a j | J3and 24
_ ﬁ UMPERS4X32 4X64  4X128 5’ A
- H - m +100V
HF !

JMale D-Sub connector P1 (to field wiring) __J J(Male D-Sub connector P2 (to field wiring) __J

/

Typically, But you could
you would connect also connect rows to
rows to D-Sub D-Sub connector P2

ronnecrtnr P1

Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-001 Configuration Block” on page 39) to extend rows to two
of the four headers. We'll call these the “live” headers.
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In “Placing Safety Interlock Continuity Jumpers on the 34934C-001
Configuration Block” on page 42, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the
polarizing notches for identification of pin 1:

Polarizing Notches

~ ~

ORO®OOOBOOB
circuit board ®@©..@’®@@

Extension HeadersJ3, J4, J5 and J6

_ Safety Interlock
Supplied Jumper /’O'ar'z'“g N‘m%\ Terminator for
from Pin 1-2; i

Pins 19 & 20
T35 7091111311511

2041608710 12|14|16£20

Supplied Extension Terminators

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

equivalent).

34934C-001: Extension Header Pin Assignments for 4x32

Headers J4, J5 Headers J3, J6

Description| Pin__] Description| Pin _} Description| Pin__} Description| Pin

No Connect No Connect No Connect No Connect| 2

—_
N
—_

M1 R1H 3 M1 RTH 4 M2 R1H 3 M2 R1H 4

M1 RIL 5 M1 RIL M2 R1L 5 M2 R1L 6

M1 R2H i M1 R2H M2 R2H i M2 R2H 8

M1 R2L 9 M1 R2L 10 M2 R2L 9 M2 R2L 10

M1 R3H 1 M1 R3H 12 M2 R3H 1 M2 R3H 12

M1 R3L 13 M1 R3L 14 M2 R3L 13 M2 R3L 14

M1 R4H 15 M1 R4H 16 M2 R4H 15 M2 R4H 16

M1 R4L 17 M1 R4L 18 M2 R4L 17 M2 R4L 18

IL1 19 IL2 20 IL3 19 IL4 20

Note that each row signal (R1 through R4 (H,L) for each Matrix (1, 2) is
routed out on two pins on the extension headers. You can make row
signal connections to either row (upper, lower) of the connector.

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-001 D-Sub Connectors: Pin Assignments for 4x32 (base configuration)

For orientation, the male D-sub connector
O | Bank1 | | Bank2 | O | end of the configuration block is facing you.

C5H C5L CiH CiL CeH CeL C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L RI1H R1L R2H R2L

ORONONONONONONONONORONORONORONONORONONO, 78-Pin D-Sub

C15H C15L C9H C9L C16H C16L C10H C10L Cl11H CllL C12H C12L C13H C13L C14H C14L R3H R3L ID(2) Male Connector
NC C21H C2lL C22H C22L C23H C23L C17H C17L C24H C24L C18H C18L C19H CI19L C20H C20L R4H R4L IL3 Bank 1 (Pl)

ONONCNCHONONONONONONONCRONCNONONORONONO)
NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

@OUEOOEEOE®EOOEOOOLOO

Description | Pin | Description | Pin | Description | Pin Description | Pin__| Description | Pin | Description | Pin
R1H 17 C1H 3 C9H 23 C17H 47 C25H 71 ID2 39
R1L 18 C1L 4 CIL 24 C17L 48 C25L 72 IL3 59
R2H 19 C2H Ji C10H 27 C18H 51 C26H 75 IL4 77
R2L 20 C2L 8 C10L 28 C18L 52 C26L 76 No connect | 40
R3H 37 C3H 11 C11H 29 C19H 53 C27H 61 No connect | 60
R3L 38 C3L 12 C11L 30 C19L 54 C27L 62 No connect | 78
R4H 57 C4H 15 C12H 31 C20H 55 C28H 63
R4L 58 C4L 16 C12L 32 C20L 56 C28L 64

C5H 1 C13H 33 C21H 4 C29H 65

C5L 2 C13L 34 C21L 42 C29L 66

C6H 5 C14H 35 C22HL 43 C30H 67

C6L 6 C14L 36 C22L 44 C30L 68

C7H 9 C15H 21 C23H 45 C31H 69

C7L 10 C15L 22 C23L 46 C31L 70

C8H 13 C16H 25 C24H 49 C32H 73

C8L 14 C16L 26 C24L 50 C32L 74

R3H R3L R4H R4L C1H ClL C5H C5L C2H C2L C6H C6L C3H C3L C7H C7L C4H C4L C8H C8L

ONONONONONONGRONONONONONORORONONONONORO, 78-Pin D-Sub

R1H R1L C15H C15L C9H C9L CI10H C10L Cl16H Ci16L C1llH Cl1iL C12H C12L C13H Ci13L C14H Ci14L ID(1) Male Connector
CNCNONCNONORONORONONONONONONONONORONO)
IL2 R2H R2L C21H C2iL C22H C22L C17H C17L C23H C23L C24H C24L C18H C18L C19H C19L C20H C20L ID(0) Bank 2 (P2)
ofofokckckcRcRoyckookojoRcRcoRcXoRoko

CGnd IL1 NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L

WOEEFOFEOEOO®OOOOEELOOOO

Description | Pin Description | Pin Description | Pin Description | Pin Description | Pin Description | Pin
R1H 2 C1H 5 C9H 25 C17H 47 C25H 73 D1 39
R1L 22 C1L 6 CIL 26 C17L 48 C25L 74 D0 59
R2H 41 C2H 9 C10H 27 C18H 53 C26H 77 IL1 61
R2L 42 C2L 10 C10L 28 C18L 54 C26L 78 L2 40
R3H 1 C3H 13 C11H 31 C19H ) C27H 63 Com Gnd 60
R3L 2 C3L 14 C11L 32 C19L 56 C27L 64 No connect | 62
R4H 3 C4H 17 C12H 33 C20H 57 C28H 65
R4AL 4 C4aL 18 C12L 34 C20L 58 C28L 66

C5H 7 C13H 35 C21H 43 C29H 67

C5L 8 C13L 36 C21L 44 C29L 68

C6H 11 C14H 37 C22H 45 C30H 69

C6L 12 C14L 38 C22L 46 C30L 70

C7H 15 C15H 23 C23H 49 C31H 71

C7L 16 C15L 24 C23L 50 C31L 72

C8H 19 C16H 29 C24H 51 C32H 75

C8L 20 C16L 30 C24L 52 C32L 76
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34934C-001 D-Sub Connectors: Safety Interlock Continuity Wiring for 4x32

While wiring to the 34934C-001’s D-Sub connectors, you must make the
following connections—in addition to the 4x32 row and column
connections—to provide for safety interlock continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2 Pin 61 (JL.1) on Bank 2
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Configuring a 4x32 Matrix by Direct Wiring
34934A module D-Sub Connectors: 4x32 Pin Assignments

For orientation, the D-sub
© | Bank1 Bank2 | O | connector end of the module is

Connector and Pin Assignments for 4x32 Matrix 1H and Matrix 1L

C5H C5L ClH ClL CeH C6L C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L RI1H RIL R2H

DOOLOOOOOPLEOPOOOOB®
o]

78-Pin D-Sub

C15H Ci15L C9H C9L Cl6H Cil6L C10H C10L C11H C1lL C12H Ci12L C13H C13L C14H C14L R3H R3L
Male Connector

ONCNONCHONONORONONONONONONONONORONONO®
NC C21H C21L C22H C22L C23H C23L C17H C17L C24H C24L C18H C18L C19H C19L C20H C20L R4H R4L  IL3 Bank 1
@OOO®O®EOEOOE®EOE®EOEEEO®O®®®O®®E

NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

OOEOO®EEOEOOEOOOOOOWE OO

Description| Pin__| Description| Pin Description| Pin__] Description| Pin Description| Pin Description| Pin_|
R1H 7 C1H 3 C9H 23 C17H 47 C25H 71 D2 39
R1L 18 CiL 4 CaL 24 C17L 48 C25L 72 IL3 59
R2H 19 C2H 7 C10H 27 C18H 51 C26H 75 IL4 71
R2L 20 C2L 8 c1oL 28 c18L 52 C26L 76 No connect | 40
R3H 37 C3H 11 C11H 29 C19H 53 C27H 61 No connect | 60
R3L 38 C3L 12 C11L 30 Cc19L 54 C27L 62 No connect | 78
R4H 57 C4H 15 C12H 31 C20H 55 C28H 63
R4L 58 caL 16 C12L 32 c20L 56 C28L 64

C5H 1 C13H 33 C21H 41 C29H 65

C5L 2 C13L 34 C21L 42 C29L 66

C6H 5 C14H 35 C22H 43 C30H 67

C6L 6 C14L 36 C22L 44 C30L 68

C7H 9 C15H 21 C23H 45 C31H 69

C7L 10 C15L 22 C23L 46 C31L 70

C8H 13 C16H 25 C24H 49 C32H 73

c8sL 14 C16L 26 C24L 50 C32L 74

Connector and Pin Assignments for 4x32 Matrix 2H and Matrix 2L

R3H R3L R4H R4L CIH ClL C5H C5L C2H C2L C6H C6L C3H C3L C7H C7L C4H C4L C8H C8L

ONONONONONONORONONORONONONORONONORONONC),

78-Pin D-Sub
BEBEBEEBEEB88888888 Vle Coneio
OOEOOOOOOOOOOOR OGO ® ® Bank:2

CGnd L1 NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L

@OEOEOOOEEO®EOOOOOWE®OE

Description | Pin Description| Pin Description| Pin Description| Pin Description| Pin Description| Pin
RT1H 21 C1H 5 C9H 25 C17H 47 C25H 73 D1 39
R1L 22 C1L 6 CIL 26 C17L 48 C25L 74 ID0 59
R2H 41 C2H 9 C10H 27 C18H 53 C26H 77 IL1 61
R2L 42 C2L 10 c10L 28 C18L 54 C26L 78 IL2 40
R3H 1 C3H 13 C11H 31 C19H b5 C27H 63 Com Gnd 60
R3L 2 C3L 14 C11L 32 C19L 56 C27L 64 No connect | 62
R4H 3 C4H 17 C12H 33 C20H 57 C28H 65
R4L 4 C4L 18 C12L 34 C20L 58 C28L 66

C5H 7 C13H 35 C21H 43 C29H 67

C5L 8 C13L 36 C21L 44 C29L 68

C6H 11 C14H 37 C22H 45 C30H 69

C6L 12 C14L 38 C22L 46 C30L 70

C7H 15 C15H 23 C23H 49 C31H 1

C7L 16 C15L 24 C23L 50 C31L 72

C8H 19 C16H 29 C24H 51 C32H 75

C8L 20 C16L 30 C24L 52 C32L 76
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34934A Module D-Sub Connectors: 4x32 Wiring

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 4x32 matrix (matrices):

Module ID: The open pins listed below allow the 34980A mainframe to
recognize the 4x32 matrix configuration.

Leave Open: Pin 39 on Bank 1 (ID bit 2)
Leave Open: Pin 39 on Bank 2 (ID bit 1)
Leave Open: Pin 59 on Bank 2 (ID bit 0)

Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

If you use the 34934C-001 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module ID connections are not required. Those connections are made
within the hardware of the configuration block. You would need only
make the Safety Interlock Continuity connections.
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4x64 Matrix Configuration

To create a 4x64 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-001. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each and silk-screened guidance for field
wiring the 4x64 matrices. Follow these sections in order to configure and
wire the terminal block:

e “34934T-001 Terminal Block: 4x64 Layout” on page 50
e “34934T-001 Terminal Block: 4x64 Jumper Configuration” on page 51
e “34934T-001 Terminal Block: 4x64 Wiring” on page 54

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-001 Configuration Block: Layout” on page 56

e “34934C-001 Configuration Block: 4x64 Jumper Configuration” on
page 57

* “34934C-001 Configuration Block: Wiring” on page 63

Use of the 34934C-001 precludes use of a piggy-backed 34934T-001 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 4x64 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “34934A D-Sub Connectors: 4x64 Pin Assignments” on page 67
e “34934A Module D-Sub Connectors: 4x64 Wiring” on page 68
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Configuring a 4x64 Matrix using a Terminal Block

Wire Size:
20 AWG
(Typical)

18 AWG (Screw
Terminal Max)

24AWG (Max if
all 144 lines are

34934T-001 Terminal Block: 4x64 Layout

4x64 Matrix Configuration

This terminal block with screw-type connections is labeled with the
model number and the abbreviated module name. In addition, space is

available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a
34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

This terminal block’s silk-screen shows the row and column terminals for
the 4x64 matrix configuration:

—

S

-

z

eoooooooooed= = 0oooocoo000
ci1|C2 |cC3 C4 | R1|R2 CONFIG R1 [ R2 | C33[C34|C35|C36
:)HLHLHLHLHLHLI]:;JUMPERS;II:HLHLHLHLHLHLC
C5 | C6 | C7 cs R3 | R4 34934T OPTOOL R3 R4 | C37|C38|C39|C40
©200000000000||1w 1 2w | MIXED |[P2222E002RRC)
oA s agees
000000000 | B 00000000
c9 |C10| C11|C12|C13|C14 2WO|Z>E(6R£TION % C41|(C42 | C43|C44 | C45|C46
HL(HL|HL|[HL|HL[HL HL|HL|HL|HL|HL|HL
Cl5| C16| C17|C18|( C19|C20 O C47 | C48| C49(C50| Cbh1(|C52
0000000 ° 20000000
(0]
00000000 0000020
co21|c22 |cos|caa|cos |cos ZONRD?%ZZS cs3| csa| css|cse|cs7|css
HL[HL[HL[HL|HL|HL USE OVERLAY HLI|HLIHLIHLIHLIHL
c27|c2s|c29|c30 |c31|c32 O O O C59| C60| C61| C62| C63| C64
000000007 0000000000
CJ@ A 2 9 O = JUMPERS @lj
+/- 100V E‘ D
I I ] \ I | —

V

Strain Relief Holes

/

Note the six strain relief holes provided in the terminal block PCB. See
the following page for instructions on providing wiring strain relief.

Agilent 34934A High Density Matrix Module User’'s Guide



4x64 Matrix Configuration Base Matrix Configuration 2

Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-001 Terminal Block: 4x64 Layout” on page 50.

To use this feature:

1 Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

2 Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

3 Route these cable ties up through the center holes in the bottom cover
and PCB.

4 Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.

The completed bundles are shown below.

left right
bundle bundle

to
terminals
"OUtSide" “Outside"
h0|eS ho'es
“inside”
holes
to field wiring

34934T-001 Terminal Block: 4x64 Jumper Configuration

This terminal block has three types of jumpers which must be connected
to configure the 4x64 matrix (matrices):
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e CONFIG Jumpers: place these 2-pin jumpers tdentically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

Placing CONFIG Jumpers for 4x64 The CONFIG jumper area—shown below
with jumpers removed— includes an illustration (on the silk-screen) that
shows jumper placement for setting a 4x64 matrix configuration.

: ::DCB O 0::;

o © o o o o o o

o o o © o o o o

o © o o o o o o
CONFIG

7| someers [T T

- -

There are two 4x2 blocks of CONFIG JUMPER pins on each side of the
board’s center—you must set all four blocks identically.

1 Place eight horizontally positioned jumpers as shown below.

N || OED q%

o o o O o o

\ adjacent housings should
not touch

O O o O o o o o0

2 Then stack eight vertically positioned jumpers above the first set of
eight, as shown below. Ensure that adjacent jumpers (housings) do not
touch.

adjacent housings should
not touch
o o
i o i o i o
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Placing ID Jumpers for 4x64 The ID jumpers allow the 34980A to recognize
the 4x64 matrix configuration upon mainframe bootup. Jumper placement
guidance is provided on the silk-screen (below left); the ID jumper block
is shown at right with jumpers removed.

34934T OPTO01 _ JJM'F'?ERS
1W / 2W / MIXED | -ocationof A
placement oflofe
1W OPERATION ID guidance for

2W OPERATION DI[][}

4X64

To set the correct ID code for 4x64, place two vertically positioned
jumpers as shown below.

The ID jumpers MUST correspond to the matrix
ID configuration set by the CONFIG jumpers in the
JUMPERS previous step. The instrument firmware functions

based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
accordingly.

Placing Safety Interlock Continuity Jumpers for 4x64 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown
below.

”D@@@@”Dﬂ”&ﬂ”’wﬁf’)

A 1-u.sfi|n.|i|;£

100V

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 56.
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34934T-001 Terminal Block: 4x64 Wiring

Once the required jumpers have been placed to configure the terminal
block as 4x64, you are ready to make row and column connections to the
terminal block.

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C64 (H, L) and R1 through R4 (H, L)
on the silk-screen. The combined weight of these wires can create
significant strain on the wiring; to minimize this see “Terminal block
strain relief” on page bH1.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 4x64” on page 53.

Below is an illustration of the possible locations for making row signal
connections to the 34934T-001:
You can connect row signals to the screw terminals here...

/
Le0oCCPE@D °535b@”§§3:1 200RE22007
Cl|C2|C3 |fC4 | R1|[R2 CONFIG R1 | R2 [C3)[/C34|C35[C36
[ HL|HL[HL|HL|HL|HL r JUMPERS r C
C5|C7 |C8 C38|C39|C40

r [—"—'HLHLHLHLHLHLC
LR LR 7 32934T OPTO0LN\ |l
@@@@@@@@@@@(\N 2w M|XE}@®QZ®®®®®®@\

ID
DUAL (1) 4xBs JUWPERS

alnl”

200000000000 310 |[oooooe0o0000]
2W OPERATION gmm

C9(C10|C11|C12|C13(C14 4X64 =) C41|C42 | C43[C44|C4a5|C46
HLHLIHL|HL|HLIHL HL(HL|HL|HL[HL[HL
C15| C16| C17(C18| C19|C20 Ke C47[C48|C49|C50( C51|C52
leooooooroo00) o eovoeoooe00o

O

leoo0e000000) lpooo0o000000
C21|C22|C23|C24|C25|C26 ;?\IF;)[:):(?ZB C53| C54| C55| C564 C57 | C58
HL[HL|HL[HL[HL[HL USE OVERLAY HLIHLIHLIHLHLHL
cz27|c28|c29|c30|c31|Cc32 C59| C60| C61| C62| C63| C64
o000 eooo00000000

Pla i
/

...0r to the central 16 pins of extension header J24 here.

The following subsection outlines how to make row connections to
extension header J24.
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Extension Header (Row Signal) Wiring for 4x64

The position of extension headers J24 and J25 are marked on the
34934T-001’s silk-screen. Oriented with the terminal side of the board
up, the pin numbers for these headers are shown below.

Extension Headers J24 and J25 Polarization Notches

e

F@@@@@@@@@@W
circuit board @@©@@®@

The supplied 20-pin terminators are identical. For 4x64, you can only
make row connections to header J24. The terminal
numbers—corresponding to the headers—are shown below. Pay careful
attention to the indexing keys on the connectors, to correctly identify
terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock
Continuity Jumper
Jumper for pins / \ — connects
land?2 pins 19 and 20
13579 1131517119

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of header J24, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

co
pury
o
—
N
—
~

16418420

equivalent).
34934T-001: Extension Header Pin Assignments for 4x64
Header J24 Header J25

| Description| Pin__| Description| Pin__] Description| Pin | Description| Pin
No connect| 1 No connect | 2 No connect | 1 No connect | 2
R1H 3 R1H 4 No connect | 3 No connect | 4
R1L 5 R1L 6 No connect | b No connect | 6
R2H 7 R2H 8 No connect | 7 No connect | 8
R2L 9 R2L 10 No connect | 9 No connect | 10
R3H 11 R3H 12 No connect | 11 No connect | 12
R3L 13 R3L 14 No connect | 13 No connect | 14
R4H 15 R4H 16 No connect | 15 No connect | 16
RAL 17 R4L 18 No connect | 17 No connect | 18
IL1 19 IL2 20 IL3 19 IL4 20

Note that each row signal (R1 through R4 (H,L) is routed out on two
pins on J24. You can make row signal connections to either row (upper,
lower) of the connector.

If you are going create an expanded-row matrix using multiple modules
and terminal blocks, plan your wiring placement for each terminal block
carefully, to allow for a daisy-chain interconnection between terminal
blocks—in addition to any row wiring you may connect to the expansion
headers. This interconnection is illustrated in “Arranging Multiple 34934A
Modules with Terminal Blocks” on page 158.
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Configuring a 4x64 Matrix using a Configuration Block

34934C-001 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

E\ J_ﬁ:emale D-Sub connector (to 34934A) ' Female D-Sub connector (to 34934A) L /?

® |

CONFIG— __—~ CONFIG

JUMPERS JUMPERS 4X32  4X64  4X128
) 5 o][o o 5 o)lo o]l [— |[— aQ
L 2 [34934C oPT001 BB ., E= l‘o“ =
= — == == ol &
1W/2W/MIXED = = ===l (T YL S .
g g SET J10 =J11 =J12 = J13 J13 J12 2o o Ji1 J1o SET J10 =J11 =J12 =J13 % ]
1S R o
g g 7 5 o o J7 2 g
o3 EXTEND ROWS LEFT (J5) |'— 0| e |O '—'| EXTEND ROWS RIGHT (J4) 2
- o) u— O o 0 o O — b ()
m I o oo o o w T
ALSO EXTEND TO (J6), (P2) ° =—=—=)| °  ALSOEXTENDTO (33), (P2)
4AX32 AX64 4X128 S o o 4X32 4X64 4X128
: : I—I 1_[ l_‘ _[ CgﬁElG : : : i :
CONFIG
c © — || — ollt o S o o — || — ot O c <
53| | ElElnlo)iglgswe Bl o]zl nllnlitslte | |s %
2 = 2 5
Sm 5 S
L>L'< % ENABLE ROW ACCESS (o] Higigigigigigigigigigigigigigns I DISABLE ROW ACCESS X QO
eyl Egigigigigigigrgisngigngigigig gxexl Lu I
(1), (P2) I A ] |1 S 1 (1), (P2)
P © 8 ID < 3
7 - JUMPERS 4X32  4X64  4X128 ) AN
o —] [0 o]
o—]lIjr1g {00V
L|_ —I i
L Male D-Sub connector P1 ] LI Male D-Sub connector P2 JUJ

56

(to field wiring) (to field wiring)

Note four types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are
provided in “34934C-001 Configuration Block: 4x64 Jumper
Configuration” on page 57.

e ID Jumpers

e CONFIG Jumpers (J10, J11, J12 and J13)

e Row Extension Jumpers (J7)

¢ Row Access Jumpers (J8)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for

wiring to these are provided in “34934C-001 Configuration Block: Wiring”
on page 63.
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34934C-001 Configuration Block: 4x64 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-001 Configuration Block for 4x64” on page 57.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-001
Configuration Block for 4x64” on page 58.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-001 Configuration Block” on page 60.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-001 Configuration Block” on page 61.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-001 Configuration Block” on page 62.

Placing ID Jumpers on the 34934C-001 Configuration Block for 4x64 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-001, upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID
JUMPERS 4X32  4X64 4X128

B =) Brn[iis

o
o

To set the correct ID code for 4x64, place two vertically positioned
jumpers in the right position, as shown below.

The ID jumpers MUST correspond to the matrix
ID configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions

based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
accordingly.
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Placing CONFIG Jumpers on the 34934C-001 Configuration Block for 4x64 The

CONFIG jumper area—shown below with jumpers removed— includes an
illustration to its right that shows jumper placement for setting the 4x32,
4x64, and 4x128 base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

CONFIG—/ __ —~ CONFIG
JUMPERS JUMPERS 4X32 4X64 4X128

34934C OPTO001 |E=E= 7 IS l‘ol‘o

o oo o | — || — Ol|t O
wRewMIXED | == = =| = e e
SETJ10=J11=J12 =13 J13J12 J11 J10 "gET 310 = J11 = J12 = J13

To set the CONFIG jumpers for 4x64:

. . —
1 Place eight horizontally JS?A%EIISS JS?ANPIIZEIF?S

positioned jumpers as
shown at right.

adjacent housings should not touch

2 Then stack eight vertically CONFIG— —~ CONFIG

positioned jumpers above JYMPERS JUMPERS
: [-=[l-em
the first set, as shown at [F= K= 37

right. :g

J13 J12 Ji1 J10

adjacent housings

should not touch
This board configuration (through step 2) “extends” the four row signals
either left to connector J5 or right to connector J4, depending on the
placement of jumpers in block J7. The row signals will also be extended
to male D-Sub connector P1, if “enabled” by placement of jumpers in
block J8. This provides typical row connectivity options.
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Base Matrix Configuration

3 Optional Step: For the 4x64 base configuration, additional jumpers

This optional step is implied by the silk-screened guidance provided on

must be placed to provide the following additional options for row

connectivity:

extend the row signals either left to connector J6 or right to

connector J3, depending on the placement of jumpers in block J7.

2

extend the row signals to male D-Sub connector P2, if “enabled” by
placement of jumpers in block J8.

If these additional row

connectivity options are desired, JUMPERS

stack eight additional

vertically positioned jumpers

as shown at right.

CONFIG~ ___—~ CONFIG

L= is=.]
J7
J13 J12

JUMPERS

|
Ji1 J10

the board at either side of jumper block J7, illustrated below.

J7
EXTEND ROWS LEFT (J5) |'—‘ [«
— O

4X32

— || —

Ll | Rl JUMPERS
=]l gle

J7

ALSO EXTEND TO (J6), (P2)
4X64 4X128
USE

o o
o °
o °

|0 '—'| EXTEND ROWS RIGHT (J4)
O —

ALSO EXTEND TO (J3), (P2)
4X64 4X128
USE

4X32
— Ol|t ©
sumpers| || T TT||TT| T gl|l &
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Placing Row Extension Jumpers on the 34934C-001 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row
connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).

Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-001 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper

placement:
J7
J7 5o o J7
EXTEND ROWS LEFT (J5) : 8| |8 :| EXTEND ROWS RIGHT (J4)
ALSO EXTEND TO (36), (P2) g o ° ALSO EXTEND TO (33), (P2)
4X32 AX64 4X128 ) 4X32 4X64 4X128
—I =TT use | e | use || [|TT||TT
—= P) l_(ID CONFIG | [=——1| CONFIG - I [_(I) P)
= l_[l—[ S OJUMPERS ——1 [JuMPERS| || — 1—[1—1 olll o
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two right, to J3 and J4, place two
2x8 jumpers as shown at 2x8 jumpers as shown at
right. right.

The row signals will also be
present on J3

1f you placed the optional
CONFIG jumpers in step 3
on page 59.

The row signals will also be
present on J6

if you placed the optional
CONFIG jumpers in step 3
on page 59.
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Placing Row Access Jumpers on the 34934C-001 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the two male D-Sub connectors P1
and P2 (i.e. they “enable” the row signal connection points at the
D-subs).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to make
row connections at the D-subs, at the blue 20-pin connectors, or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement:

IoXe) ollol[ollelello][e1[o] [ellolIello] lollo][o

o

ENABLE ROW ACCESS
000 o o o o o o o o o o o (<] o o
(P1), (P2) 0 1
J8

o
o

v..1 I| DIsABLE ROW ACCESS
00 (P1), (P2)

If you plan to connect row signals to the D-sub connectors, place two
2x8 jumpers as shown below.

o

If you do not need to connect row signals to the D-sub connectors,
place two 2x8 jumpers as shown below.

Note that by not routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.
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Placing Safety Interlock Continuity Jumpers on the 34934C-001 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side (of the
configuration block) (see “Placing Row Extension Jumpers on the
34934C-001 Configuration Block” on page 60).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

¢ The extension headers on the opposite (unused) side of the
34934C-001 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-001 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-001

Below is an illustration of the possible locations for making row signal

connections to the 34934T-001

'_f Female D-Sub connector (to 34934A) ]—4( Female D-Sub connector (to 34934A)
s ’
@ JCONF'F/\ SAes axaz  axes  ax12s .
| 8 [34934C OPTO001 I E=E E=E ~= l—é H, -
1W/2WIMIXED Z}‘ E
SETJI0=011=012=013 18 91 TIT0 et s0 =g azs J13
i 7 You could
— O] 0 —
You could EXTEND ROWS LEFT (35) 9 o= EXTEND ROWS RIGHT (34) connect
connect ALSO EXTEND TO (JG) (P2) : °  ALSOEXTENDTO (J3), (P2) rows to
rows to — 4x32 4><54 125 4x32__4xe4  4x128 ;

- -z £ se = n extension
extension o= ° ° SR sovees 2| 2O LSS headers
headers

ENABLE ROW ACCESS |© O DISABLE ROW ACCESS J3orJ4
J5or J6 D). (P2) ®1,®2)
© <
- UMPERS 4X32  4X64  4X128 B
- -o — - -I o
+100v
J_Male D-Sub connector P1 (to field wiring) — JT_J J_Male D-Sub connector P2 (to field wiring)  J{_J ’

Typically,
you would connect
rows to D-Sub

/

But you could
also connect rows to
D-Sub connector P2

ronnectnr P1
Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-001 Configuration Block” on page 60) to extend rows to two
of the four headers. We'll call these the “live” headers.

Had you created two live headers, by performing step 3 on page 58; then
the second header (J3 or J6) on the side selected by jumpers J7 will also
be a live header.
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In “Placing Safety Interlock Continuity Jumpers on the 34934C-001
Configuration Block” on page 62, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the
polarizing notches for identification of pin 1:

Polarizing Notches

~ ~

DEEOOOBBO A
circuit board ®@©@@@

Extension HeadersJ3, J4, J5 and J6

. Safety Interlock
Supplied Jumper /’0'3”2'”9 NOtCVN Terminator for
from Pin 1-2; i

Pins 19 & 20
50709 11135

244 6|8|10 12|14|16 2 20
Supplied Extension Terminators

34934C-001: Extension Header Pin Assignments for 4x64

Headers J4, Jb Headers J3, J6
Description| Pin__] Description| Pin _} Description| Pin |} Description| Pin
No Connect| 1 No Connect| 2 No Connect| 1 No Connect| 2
R1H 3 R1H 4 R1H 3 R1H 4
R1L 5 R1L 6 R1L 5 R1L 6
R2H 7 R2H 8 R2H 7 R2H 8
R2L 9 R2L 10 R2L 9 R2L 10
R3H 11 R3H 12 R3H 11 R3H 12
R3L 13 R3L 14 R3L 13 R3L 14
R4H 15 R4H 16 R4H 15 R4H 16
R4L 17 R4L 18 R4L 17 R4L 18
IL1 19 IL2 20 IL3 19 1L4 20

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-001 D-Sub Connectors: Pin Assignments for 4x64 (base configuration)

For orientation, the male D-sub connector
O | Bank1 | | Bank2 | O | end of the configuration block is facing you.

C5H C5L CiH CiL CeH CeL C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L RI1H RIL R2H R2L

OXONONONONONOGNONORONONORONONONONORONONC, 28-Pin D-Sub

C15H C15L C9H C9L Cl6H Cl6L CI10H C1l0L C1iH % Cl12H Ci2L C13H C13L Cl14H Cl14L R3H R3L ID(2) Male Connector
C21H C21L C22H C22L C23H C23L C17H C17L C24H C24L C18H Ci18L C19H CI19L C20H C20L R4H R4L IL3 Bank 1 (Pl)

NC
OOOOOOOOOEOOOEREOE®EO®O® ®E
NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

OOEEOEOO®OOOEEOLOOLO®

Description| Pin__| Description| Pin__] Description| Pin | Description| Pin | Description| Pin | Description| Pin_|
R1H 17 C1H 3 C9H 23 C17H 47 C25H 1 ID2 39
R1L 18 C1L 4 CIL 24 C17L 48 C25L 72 IL3 59
R2H 19 C2H 7 C10H 27 C18H 51 C26H 75 IL4 77
R2L 20 C2L 8 C10L 28 C18L 52 C26L 76 No connect | 40
R3H 37 C3H 11 C11H 29 C19H 53 C27H 61 No connect | 60
R3L 38 C3L 12 C11L 30 C19L 54 C27L 62 No connect | 78
R4H 57 C4H 15 C12H 31 C20H 55 C28H 63
R4L 58 C4L 16 C12L 32 C20L 56 C28L 64

C5H 1 C13H 33 C21H 5 C29H 65

C5L 2 C13 34 C21L 42 C29L 66

C6H 5 C14H 35 C22H 43 C30H 67

C6L 6 C14L 36 C22L 44 C30L 68

C7H 9 C15H 21 C23H 45 C31H 69

C7L 10 C15L 22 C23L 46 C31L 70

C8H 13 C16H 25 C24H 49 C32H 73

C8L 14 C16L 26 C24L 50 C32L 74

R3H R3L R4H R4L C33H C33L C37H C37L C34H C34L C38H C38L C35H C35L C39H C39L C36H C36L C40H C40L

OXONONONONONONONONORONORONORONONONONONOC) 78-Pin D-Sub

R1H RIL C47H C47L C41H C41L C42H C42L C48H C48L C43H C43L C44H C44L C45H C45L C46H C46L ID(1) Male Connector
CNONONCHONONONONONONORONONONORORONONO)
IL2 R2H R2L C53H C53L C54H C54L C49H C49L C55H C55L C56H C56L C50H C50L C51H C51L C52H C52L ID(0) Bank 2 (PZ)
POEOOOOOOOOOOOOO OO ©® ®

CGnd IL1 NC C59H C59L C60H C60L C61H C61L C62H C62L C63H C63L C57H C57L C64H C64L C58H C58L

CRCCECONONONONONONCRONONORORORONONO)

Description | Pin Description| Pin Description| Pin Description| Pin Description| Pin Description| Pin
R1H 21 C33H 5 C41H 25 C49H 47 C57H 73 D1 39
R1L 22 C33L 6 C41L 26 C49L 48 Ch7L 74 ID0 59
R2H 41 C34H 9 C42H 27 C50H 53 C58H 77 IL1 61
R2L 42 C34L 10 C42L 28 C50L 54 Ch8L 78 1.2 40
R3H 1 C35H 13 C43H 31 C51H b5 Ch9H 63 Com Gnd 60
R3L 2 C35L 14 C43L 32 Ch1L 56 ChI9L 64 No connect | 62
R4H 3 C36H 17 C44H 33 C52H 57 C60H 65
R4L 4 C36L 18 C44L 34 Ch2L 58 C60L 66

C37H i C45H 35 C53H 43 C61H 67

C37L 8 C45L 36 Ch3L 44 C61L 68

C38H 11 C46H 37 C54H 45 C62H 69

C38L 12 C46L 38 Ch4L 46 C62L 70

C39H 15 C47H 23 C55H 49 C63H JAl

C39L 16 C47L 24 Ch5L 50 C63L 72

C40H 19 C48H 29 C56H 51 C64H 75

C40L 20 C48L 30 Ch6L 52 C64L 76

Agilent 34934A High Density Matrix Module User’'s Guide 65



2  Base Matrix Configuration 4x64 Matrix Configuration

34934C-001 D-Sub Connectors: Safety Interlock Continuity Wiring for 4x64

While wiring to the 34934C-001’s D-Sub connectors, you must make the
following connections—in addition to the 4x64 row and column
connections—to provide for safety interlock continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2 Pin 61 (JL.1) on Bank 2
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Configuring a 4x64 Matrix by Direct Wiring
34934A D-Sub Connectors: 4x64 Pin Assignments

For orientation, the D-sub
© | Bank1 Bank2 | O | connector end of the module is

C5H C5L ClH CiL Ce6H Ce6L C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L RI1H RI1L R2H R2L
ONONONONONONONONONORONONONONONONONONONC,
Cl5H Ci5L C9H C9L Cl16H Cl16L C10H C10L C11H CllL C12H Cl2L C13H Ci3L C14H C14L R3H R3L ID(2)
CNCONONCRONONONORONORONONONONORORORONO,
NC C21H C2iL C22H C22L C23H C23L C17H C17L C24H C24L C18H C18L CI19H C19L C20H C20L R4H R4L IL3
@OOOOOOOOOOOOOOLEO®O® ®O

NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

@OOOOEOO®EO®EOOOEOOE®OE

78-Pin D-Sub
Male Connector

Bank 1

2

Description| Pin Description| Pin Description| Pin J Description| Pin Description| Pin Description| Pin
R1H 7 ClH 3 C9H 23 C17H 47 C25H 71 D2 39
R1L 18 C1L 4 CIL 24 C17L 48 C25L 72 IL3 59
R2H 19 C2H 7 C10H 27 C18H 51 C26H 75 IL4 77
R2L 20 c2L 8 c1oL 28 c18L 52 C26L 76 No connect | 40
R3H 37 C3H 11 C11H 29 C19H 53 C27H 61 No connect | 60
R3L 38 C3L 12 C11L 30 C19L 54 C27L 62 No connect | 78
R4H 57 C4H 15 C12H 31 C20H 55 C28H 63
R4L 58 caL 16 C12L 32 c20L 56 C28L 64

C5H 1 C13H 33 C21H 41 C29H 65

C5L 2 C13L 34 C21L 42 C29L 66

C6H 5 C14H 35 C22H 43 C30H 67

C6L 6 C14L 36 C22L 44 C30L 68

C7H 9 C15H 21 C23H 45 C31H 69

C7L 10 C15L 22 C23L 46 C31L 70

C8H 13 C16H 25 C24H 49 C32H 73

csL 14 C16L 26 C24L 50 C32L 74

R3H R3L R4H R4L C33H C33L C37H C37L C34H C34L C38H C38L C35H C35L C39H C39L C36H C36L C40H C40L
ONONONORONONONONORONONONONONONORONORONC,
RIH RIL C47H C47L C41H C41L C42H C42L C48H C48L C43H C43L C44H C44L C45H C45L C46H C46L ID(1)
CNONONCHONCNONORONCONONORONONCNONORONO,
IL2 R2H R2L C53H C53L C54H C54L C49H C49L C55H C55L C56H C56L C50H C50L C51H C51L C52H C52L 1D(0)
POEOONOOVOOOOOOOOOOO ®6

cGnd L1 NC C59H C59L C60H C60L C61H C61L C62H C62L C63H C63L C57H C57L C64H C64L C58H C58L

@OEOOEOO®OEOOOOOOOOO

78-Pin D-Sub
Male Connector

Bank 2

_DescriEtion Pin Description Pin Description Pin [-)escrigtion Pin [-)escrigtionﬁ f)escription F‘in_
R1H 21 C33H 5 C41H 25 C49H 47 C57H 73 ID1 39
R1L 22 C33L 6 C41L 26 C49L 48 Ch7L 74 IDO0 59
R2H 4 C34H 9 C42H 27 C50H 53 C58H 77 IL1 61
R2L 42 C34L 10 C42L 28 C50L 54 Ch8L 78 1L2 40
R3H 1 C35H 13 C43H 31 C51H 55 C59H 63 Com Gnd 60
R3L 2 C35L 14 C43L 32 C51L 56 C59L 64 No connect | 62
R4H 3 C36H 17 C44H 33 C52H 57 C60H 65
R4L 4 C36L 18 c44L 34 C52L 58 C60L 66

C37H Ji C45H 35 C53H 43 C61H 67

C37L 8 C45L 36 C53L 44 Ce1L 68

C38H 1 C46H 37 C54H 45 C62H 69

C38L 12 C46L 38 C54L 46 C62L 70

C39H 15 C47H 23 C55H 49 C63H 7

C39L 16 C47L 24 Ch5L 50 C63L 72

C40H 19 C48H 29 C56H 51 C64H 75

c40L 20 C48L 30 C56L 52 C64L 76
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34934A Module D-Sub Connectors: 4x64 Wiring

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 4x64 matrix (matrices):

Module Configuration: The connections listed below short the pairs of rows
in the 34934A’s native 4x4x32 configuration to create the 4x64 MH and
4x64 ML matrices.

Short: Pin 17 on Bank
Short: Pin 18 on Bank
Short: Pin 19 on Bank
Short: Pin 20 on Bank
Short: Pin 37 on Bank
Short: Pin 38 on Bank
Short: Pin 57 on Bank
Short: Pin 58 on Bank

to Pin 21 on Bank 2
to Pin 22 on Bank 2
to Pin 41 on Bank 2
to Pin 42 on Bank 2
to Pin 1 on Bank 2
to Pin_ 2 on Bank 2
to Pin 3 on Bank 2
to Pin_ 4 on Bank 2

— e = = = = = =

Note that these connections require wires run between the two D-Sub
connectors. You may make these connections near your test
instrumentation or DUT, or near the D-Sub ends of your custom cabling.

Module ID: The connections listed below allow the 34980A mainframe to
recognize the 4x64 matrix configuration.

Leave Open: Pin 39 on Bank 1 (ID bit 2)
Ground: Pin n Bank 2 (ID bit 1)
Ground: Pin 59 on Bank 2 (ID bit 0)

Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

If you use the 34934C-001 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module Configuration and Module ID connections are not required.
Those connections are made within the hardware of the configuration
block. You would need only make the Safety Interlock Continuity
connections.
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4x128 Matrix Configuration

To create a 4x128 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-001. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each and a 4x128 removable overlay
(supplied with the 34934T-001) which provides guidance for field wiring
the 4x128 matrices. Follow these sections in order to configure and wire
the terminal block:

e “34934T-001 Terminal Block: 4x128 Layout” on page 70
e “34934T-001 Terminal Block: 4x128 Jumper Configuration” on page 72
e “34934T-001 Terminal Block: 4x128 Wiring” on page 74

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-001 Configuration Block: Layout” on page 76

e “34934C-001 Configuration Block: 4x128 Jumper Configuration” on
page 77

e “34934C-001 Configuration Block: Wiring” on page 83

Use of the 34934C-001 precludes use of a piggy-backed 34934T-001 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 4x128 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “34934A D-Sub Connectors: 4x128 Pin Assignments” on page 87
e “34934A Module D-Sub Connectors: 4x128 Wiring” on page 88
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Configuring a 4x128 Matrix using a Terminal Block

Wire Size:
20 AWG Typical)

18 AWG (Screw
Terminal Max)

24AWG (Max if

all 144 lines are
used)

70

34934T-001 Terminal Block: 4x128 Layout

4x128 Matrix Configuration

This terminal block with screw-type connections is labeled with the

model number and the abbreviated module name. In addition, space is

available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a

34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

This terminal block’s 4x128 removable overlay shows the row and
column terminals for the 4x128 matrix configuration:

——

S

-

i

—

2 3 4

65 66 67, 68

69| 70 71 72

R1
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pooooooooood::
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R2
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CONFIG
JUMPERS
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0000000000

000000000
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73 74 75 76|
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1 Wire

ID

4X128

W10
2
z|l|!
=)

dJMPER
L

00000

2000

0000000000

21
85

22
86

23
87|

24
88|

91 92 93 94

25
89

9§

27 28 29 30

31

26
90

96
32

00ROV

J24
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35
99
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100
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38 39 40
000000000

000000000
a1 |42 |43 |aa |45 |46

10§ 106

111 112
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113 114 114 116
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° 200000000
O
0000000000
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000000000
O O J25 1D
A JOU° PER$
/ R
I

Note the six strain relief holes provided in the terminal block PCB. See

=

{

V4

Strain Relief Holes

N

the following page for instructions on providing wiring strain relief.
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Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-001 Terminal Block: 4x128 Layout” on page 70.

To use this feature:

1 Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

2 Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

3 Route these cable ties up through the center holes in the bottom cover
and PCB.

4 Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.

The completed bundles are shown below.

left right
bundle bundle

to
terminals
"OUtSide” “Outside"
h0|eS ho'es
“inside”
holes
to field wiring
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34934T-001 Terminal Block: 4x128 Jumper Configuration

This terminal block has three types of jumpers which must be set to
configure the 4x128 matrix (matrices):

e CONFIG Jumpers: place these 2-pin jumpers tdentically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

¢ Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published DC
Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ2 is required, use clean cotton
gloves when handling the CONFIG jumpers. If cotton gloves are not available, clean the
plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after handling.

Placing CONFIG Jumpers for 4x128 The CONFIG jumper area—shown below
with jumpers removed— includes an illustration (on the 4x128 removable
overlay) that shows jumper placement for setting a 4x128 matrix
configuration.

CONFIG
JUMPERS '7

©
o

L

o
o
<]
oo

o
o

]

oo

—JE[

o
[

o
o

F

There are two 4x2 blocks of CONFIG JUMPER pins on each side of the
board’s center—you must set all four blocks identically.

1 Place eight vertically positioned jumpers as shown below.

L LEi
L LEl

2 Then stack four more vertically positioned jumpers as shown below.
Note: these stack above the jumpers you placed in step 1, connecting
the second and third rows of pins in each 4x4 block of jumper pins.

o|ofofo

ojoffof o

offofofo

ojjofo| o

E
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3 Then stack four horizontally positioned jumpers as shown below.

adjacent housings should
o \ not touch

Placing ID Jumpers for 4x128 The ID jumpers allow the 34980A to
recognize the 4x128 matrix configuration upon mainframe bootup.
Jumper placement guidance is provided on the 4x128 removable overlay
(below left); the ID jumper block is shown at right with jumpers removed.

34934T OPT001 D
1 Wire Location of J JOME’ECI?S
D placement ololo
OPERATION JUMPERS| guidance for

4X128 é 10 ID Jumpers IDJUMPERDblock
=08
=z
=)

To set the correct ID code for 4x128, place two vertically positioned
jumpers as shown below.

The ID jumpers MUST correspond to the matrix

ID configuration set by the CONFIG jumpers in the
JUMPERS previous step. The instrument firmware functions
based on the ID it detects from the (ID) jumper
|z| |§| E positions and assumes the CONFIG jumpers are set
accordingly.

Placing Safety Interlock Continuity Jumpers for 4x128 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown below.

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 76.
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34934T-001 Terminal Block: 4x128 Wiring

Once the required jumpers have been placed to configure the terminal
block as 4x128, you are ready to make row and column connections to
the terminal block.

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C128 (H, L) and R1 through R4 (H,
L) on the 4x128 removable overlay. The combined weight of these wires
can create significant strain on the wiring; to minimize this see
“Terminal block strain relief” on page 71.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 4x128” on page 73.

Below is an illustration of the possible locations for making row signal
connections to the 34934T-001:
You can connect row signals to the screw terminals here...

M= Va !

s o e oo -
eeoooocpteedis:i= L@Hﬂ} 00080000000
1 o 2 o 3 ol e R1| R2 |—\ l— JE?A%ESS m(ﬁ R1| R2 33} 34 o 35 o 36100
- 69| R 70| 71 371} 104 4

103 104
R4 R3 | R4 38 39 40

72
5 R3
34934T OPTO0
eooocooBge0g) 1Wre \@qm®®®®®®\

ID
JUMPER!

[pooeooooo0oe)] " e eooooe0o0000)
° 73 10 74 u 79 © 74 B 7 " 78 E 41105 42106 43107 44108 4510‘: 46110
79 80| 81 82 8! 84 11| 112 113 114 11§ 116

15 16 17 18 19 20 47 48 48 50 51 52
eooooo0o0000) FE eoooocoo0000)
000000000000 @000
2 85| z 86| = 87| # 88 % 89 » 90 53117 54118 55119 56120 57121 58122
91 92| 93 94 94 96 123 124 12§ 12§ 129 128

27 28 29 30 31 32 60 61 62 63 64

59
002000000000 000000000000

C @ J24 325 JUN‘IEERS
ﬁ E I
N NI4

...0r to the central 16 pins ot extension header J24 here.

The following subsection outlines how to make row connections to
extension header J24.
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Extension Header (Row Signal) Wiring for 4x128

The position of extension headers J24 and J25 are marked on the
34934T-001’s silk-screen. Oriented with the terminal side of the board
up, the pin assignments for these headers are shown below.

Polarization Notches

~ ~

F@@@@@@@@@
circuit board QOEEOVRMOBW

Extension Headers J24 and J25

The supplied 20-pin terminators are identical. For 4x128, you can only
make row connections to header J24. The terminal
numbers—corresponding to the headers—are shown below. Pay careful
attention to the indexing keys on the connectors, to correctly identify
terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock
Continuity Jumper
Jumper for pins / \ — connects

land?2
11357

244

9]
12

pins 19 and 20
15017019
16418020

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of header J24, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or
equivalent).

As no row access is provided for J25, keep the supplied safety interlock
terminator installed in J25.

Note that each row signal (R1 through R4 (H,L) is routed out on two
pins on J24. You can make row signal connections to either row (upper,
lower) of the connector.

34934T-001: Extension Header Pin Assignments for 4x128

Header J24 Header J25

‘ Descrigtion Pin Descrigtion Pin | Description Pin_ DescriEtion Pin
No connect | 1 No connect | 2 No connect| 1 No connect | 2
R1 3 R1 4 No connect | 3 No connect | 4
No connect | 5 No connect | 6 No connect | 5 No connect | 6
R2 i R2 8 No connect | 7 No connect | 8
No connect | 9 No connect | 10 No connect | 9 No connect | 10
R3 11 R3 12 No connect| 11 No connect | 12
No connect | 13 No connect | 14 No connect | 13 No connect| 14
R4 15 R4 16 No connect | 15 No connect | 16
No connect | 17 No connect | 18 No connect | 17 No connect | 18
IL1 19 IL2 20 IL3 19 1L4 20
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Configuring a 4x128 Matrix using a Configuration Block

34934C-001 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

E\ J_ﬁ:emale D-Sub connector (to 34934A) ' Female D-Sub connector (to 34934A) L /?

76

—T
CONFIG— __—~ CONFIG
JUMPERS JUMPERS _4X32  4X64  4X128
) 5 o)[o o 5 o]lo o «©
L 2 [34934C oPT001 BB ., E= l‘o“ =
][> o ° o o 5 ol[o ol | —t || — o fo)
1W/2W/MIXED = = ===l (T YL S -
g g SET J10 =J11 =J12 = J13 J13 J12 2o o Ji1 J1o SET J10 =J11 =J12 =J13 % ]
R o7
g 5 37 o 37 & g
ol EXTEND ROWS LEFT (J5) |'— 0| N |O '—'| EXTEND ROWS RIGHT (J4) L
5 o — O o 0 o O ;_‘ L|>j %
s . = s
ALSO EXTEND TO (J6), (P2) s e ALSO EXTEND TO (J3), (P2)
AX32 AX64 4X128 S o o 4X32 4X64 4X128
: : I—I 1_[ l_‘ _[ CSSEIG : : : i :
CONFIG
c © ollt o 5 o o — || — o+ o c <
c 7 —I= |1t S|umpers| =t |aumpers| | T |TT) | gl|L o I
o o o
2 = 2 3
Sm 56 S
5L ENABLE ROW ACCESS woollollollellol ool letlet e e e lletlelof o o o T If DIsABLE ROW AccESS s
(1), (P2) I A ] |1 S 1 (1), (P2)
8
ID A
7 5 JUMPERS 4X32  4X64 4X128 3 N\
o —] [0 o]
o—]lIjr1g {00V
L|_ —I i
L Male D-Sub connector P1 ] LI Male D-Sub connector P2 JUJ

(to field wiring) (to field wiring)

Note four types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are
provided in “34934C-001 Configuration Block: 4x128 Jumper
Configuration” on page 77.

e ID Jumpers

e CONFIG Jumpers (J10, J11, J12 and J13)

e Row Extension Jumpers (J7)

¢ Row Access Jumpers (J8)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for

wiring to these are provided in “34934C-001 Configuration Block: Wiring”
on page 83.
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34934C-001 Configuration Block: 4x128 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-001 Configuration Block for 4x128” on page 77.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-001 for
4x128” on page 78.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-001 Configuration Block” on page 80.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-001 Configuration Block” on page 81.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-001 Configuration Block” on page 82.

Placing ID Jumpers on the 34934C-001 Configuration Block for 4x128 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-001, upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID

JUMPERS 4X32  4X64 4X128

::o O (@) O
T B =BT

To set the correct ID code for 4x128, place two horizontally positioned
jumpers in the right position, as shown below.

ID The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions

based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set

accordingly.

Agilent 34934A High Density Matrix Module User’'s Guide 77



2  Base Matrix Configuration 4x128 Matrix Configuration

Placing CONFIG Jumpers on the 34934C-001 for 4x128 The CONFIG jumper
area—shown below with jumpers removed— includes an illustration to its
right that shows jumper placement for setting the 4x32, 4x64, and 4x128
base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

CONFIG— _—~ CONFIG
JUMPERS JUMPERS 4X32 4X64 4X128

34934C OPTOO01 . EERE l“o
1W/2W/MIXED == = ol il [T el S

SETJ10=J11=J12=J13 Y13 J12 J11 J10 " gET 310 = J11 = J12 = J13

To set the CONFIG jumpers for 4x128:

1 Place eight horizontally and

vertically positioned jumpers  CONFIG CONFIG
JUMPERS JUMPERS

as shown at right.
Fo 0 7
° ° © o0 o
o o|[e o] [ o9

J13 J12 Ji1 J10

adjacent housings should

not touch
2 The.n‘ stack‘eight vertically CONFIG &=~ CONFIG
positioned jumpers above the JUMPERS JUMPERS

other jumpers, as shown at right. Fi;.lﬂ;o! 17 Fi;,lﬂ;,!

[c o o
i3 12 Ji1 J10

This board configuration (through step 2) “extends” the four row signals
either left to connector J5 or right to connector J4, depending on the
placement of jumpers in block J7. The row signals will also be extended
to male D-Sub connector P1, if “enabled” by placement of jumpers in
block J8. This provides typical row connectivity options.
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3 Optional Step: For the 4x128 base configuration, additional jumpers
must be placed to provide these additional options for row
connectivity:

extend the row signals either left to connector J6 or right to
connector J3, depending on the placement of jumpers in block J7.

extend the row signals to male D-Sub connector P2, if “enabled” by
placement of jumpers in block J8.

If these additional row CONFIG »™™—~  CONFIG
connectivity options are desired, JUMPERS JUMPERS

stack four additional
O s -1ita .

vertically positioned jumpers 0=l <]
as shown at right. 5 o0 o [ el o]

Ji1 J10

BEEY
e

(&)
fary
w
[
fry
N

This optional step is implied by the silk-screened guidance provided on
the board at either side of jumper block J7.
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Placing Row Extension Jumpers on the 34934C-001 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row
connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).

Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-001 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper

placement:
J7
J7 5o o J7
EXTEND ROWS LEFT (J5) : 8| |8 :| EXTEND ROWS RIGHT (J4)
ALSO EXTEND TO (36), (P2) g o ° ALSO EXTEND TO (33), (P2)
4X32 AX64 4X128 ) 4X32 4X64 4X128
—I =TT use | e | use || [|TT||TT
—= P) l_(ID CONFIG | [=——1| CONFIG - I [_(I) P)
= l_[l—[ S OJUMPERS ——1 [JuMPERS| || — 1—[1—1 olll o
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two right, to J3 and J4, place two
2x8 jumpers as shown at 2x8 jumpers as shown at
right. right.

The row signals will also be
present on J3

1f you placed the optional
CONFIG jumpers in step 3
on page 79.

The row signals will also be
present on J6

if you placed the optional
CONFIG jumpers in step 3
on page 79.
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Placing Row Access Jumpers on the 34934C-001 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the two male D-Sub connectors P1
and P2 (i.e. they “enable” the row signal connection points at the
D-subs).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to make
row connections at the D-subs, at the blue 20-pin connectors, or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement:

IoXe) ollol[ollelello][e1[o] [ellolIello] lollo][o

o

ENABLE ROW ACCESS
000 o o o o o o o o o o o (<] o o
(P1), (P2) 0 1
J8

o
o

v..1 I| DIsABLE ROW ACCESS
00 (P1), (P2)

If you plan to connect row signals to the D-sub connectors, place two
2x8 jumpers as shown below.

o

If you do not need to connect row signals to the D-sub connectors,
place two 2x8 jumpers as shown below.

Note that by not routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.
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Placing Safety Interlock Continuity Jumpers on the 34934C-001 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side (of the
configuration block) (see “Placing Row Extension Jumpers on the
34934C-001 Configuration Block” on page 80).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

¢ The extension headers on the opposite (unused) side of the
34934C-001 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-001 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-001

Below is an illustration of the possible locations for making row signal
connections to the 34934T-001

'_f Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A) g/

CONE 5~~~ CONFIG
R

J JUMPER 4X32 4X64 4X128
®s 34934C OPTO001 ‘.ﬁf ] E=EE l“o 1“0 ,
IW/2W/MIXED _|F=E =

SETJ10=J11=J12=J13 111 SETJ10 Jll J12 J13

i 7 You could
— 0 —
You could / EXTEND ROWS LEFT (35) = 9 o= EXTEND ROWS RIGHT (34) connect
connect : ALSO EXTEND TO (33), (P2)
ALSO EXTEND TO (JG) ®2) r xes awiss :l rows to

USE
CONFIG
JUMPERS|

— 4X32 4)(64 123 .
rows to \ == e HI / extension
extension =z ° °J“""’E“ Ojirjjgite headers
headers

awae row s [0 EEEEEEEEEEEEEEE isABLE RO ACCESS J3orJ4
J5 or J6 *1).(P2) 1.2

=
b8

J6

RS4X32  4X64  4X128

UMPE A
— O
[ B2 By [ ooy

HF ]

JMale D-Sub connector P1 (to field wiring) __J J(Male D-Sub connector P2 (to field wiring) __J

/

Typically, But you could
you would connect also connect rows to
rows to D-Sub D-Sub connector P2

ronnecrtnr P1

Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-001 Configuration Block” on page 80) to extend rows to two
of the four headers. We'll call these the “live” headers.

Had you created two live headers, by performing step 3 on page 79; then
the second header (J3 or J6) on the side selected by jumpers J7 will also
be a live header.
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4x128 Matrix Configuration

In “Placing Safety Interlock Continuity Jumpers on the 34934C-001
Configuration Block” on page 82, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the
polarizing notches for identification of pin 1:

Polarizing Notches

~ ~

DEEOOOBBO A
circuit board ®@©@@@

Extension HeadersJ3, J4, J5 and J6

. Safety Interlock
Supplied Jumper /’0'3”2'”9 NOtCVN Terminator for
from Pin 1-2; i

Pins 19 & 20
50709 11135

244 6|8|10 12|14|16 2 20
Supplied Extension Terminators

34934C-001: Extension Header Pin Assignments for 4x128

Headers J4, Jb Headers J3, J6
Description| Pin__| Description| Pin _} Description| Pin__} Description| Pin
No connect| 1 No connect | 2 No connect| 1 No connect | 2
R1 3 R1 4 R1 3 R1 4
No connect | 5 No connect | 6 No connect | b No connect | 6
R2 7 R2 8 R2 7 R2 8
No connect | 9 No connect | 10 No connect | 9 No connect | 10
R3 11 R3 12 R3 11 R3 12
No connect | 13 No connect | 14 No connect | 13 No connect | 14
R4 15 R4 16 R4 15 R4 16
No connect | 17 No connect | 18 No connect | 17 No connect | 18
IL1 19 IL2 20 IL3 19 1L4 20

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-001 D-Sub Connectors: Pin Assignments for 4x128 (base configuration)

For orientation, the male D-sub connector
O | Bank1 | | Bank2 | O | end of the configuration block is facing you.

C69 C65 C70 C66 C71 C67 C72 C68 R2 R2
DOOOOLOOOPOPOOOOOO®OO | 1 pew
Cl15 C79 C73 Cl6 C80 Cl10 C74 Cl1 C75 Cl2 C76 C13 C77 Cl4 C78 R3 R3 ID(2) Male Connector
DOOOEOOOIBOOOOO®O OO B
C21 C85 C22 (C86 (C23 C87 Cl7 (CB1 C24 (C88 (C18 (C82 Cl19 <(C83 C20 C84 R4 R4 IL3 Bank l (P 1)

NC
ONONONONONONORONONONONONONCHONORONONONO)
NC C27 C91 C28 (C92 C29 C93 C30 C94 C31 C95 C25 CB9 C32 C9 C26 C90 L4 NC

QOOEEOOEOO®OOOEOOOOOE®

Description| Pin__| Description| Pin__] Description| Pin | Description| Pin | Description| Pin | Description| Pin_|
R1 17 C1 3 C17 47 C65 4 C81 48 ID2 39
R1 18 C2 7 C18 51 C66 8 C82 52 IL3 59
R2 19 C3 11 C19 53 C67 12 C83 54 IL4 77
R2 20 C4 15 C20 55 C68 16 C84 56 No connect | 40
R3 37 Ch 1 C21 Ly C69 2 C85 42 No connect | 60
R3 38 Cé 5 C22 43 C70 6 C86 44 No connect | 78
R4 57 C7 9 C23 45 (WA 10 c87 46
R4 58 C8 13 C24 49 C72 14 C88 50

c9 23 C25 71 C73 24 C89 72

C10 27 C26 75 C74 28 C90 76

c11 29 c27 61 C75 30 C91 62

C12 31 C28 63 C76 32 C92 64

c13 33 €29 65 c77 34 C93 66

C14 35 C30 67 C78 36 C94 68

C15 21 C31 69 €79 22 C95 70

C16 25 C32 73 C80 26 C96 74

R3 R3 R4 R4 C33 C97 C37 C101 C34 (C98 (C38 C102 C35 C99 (C39 Cl103 C36 C100 C40 C104

ONONONONONONONONONONORONONONONORONONONO) 78-Pin D-Sub

cJeYoReNolcRoRoRoRoRoReRoRoRoReRoRo RO NN M
56688885868686888888 | ™

CGnd IL1 NC C59 C123 C60 C124 C61 Cl125 C62 Cl126 C63 C127 C57 Cl121 C64 Cl28 (58 Cl122

@EOOOEO®EOE®EOEOOOO®OOOOE

Description | Pin Description| Pin Description| Pin Description| Pin Description| Pin Description| Pin
R1 21 C33 5 C49 47 C97 6 C113 48 D1 39
R1 22 C34 9 C50 53 C98 10 C114 54 ID0 59
R2 41 C35 13 Ch1 55 C99 14 C115 56 IL1 61
R2 42 C36 17 C52 57 C100 18 C116 58 IL2 40
R3 1 C37 7 Ch3 43 C101 8 C117 44 Com Gnd 60
R3 2 C38 11 Ch4 45 C102 12 C118 46 No connect | 62
R4 3 C39 15 C55 49 C103 16 C119 50
R4 4 C40 19 C56 51 C104 20 C120 52

CcM 25 Ch7 73 C105 26 C121 74

C42 27 Ch8 77 C106 28 C122 78

C43 31 C59 63 c107 32 C123 64

C44 33 C60 65 C108 34 C124 66

C45 35 C61 67 C109 36 C125 68

C46 37 C62 69 C110 38 C126 70

c47 23 C63 71 C111 24 C127 72

C48 29 C64 75 C112 30 C128 76
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34934C-001 D-Sub Connectors: Safety Interlock Continuity Wiring for 4x128

While wiring to the 34934C-001’s D-Sub connectors, you must make the
following connections—in addition to the 4x128 row and column
connections—to provide for safety interlock continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2
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Configuring a 4x128 Matrix by Direct Wiring
34934A D-Sub Connectors: 4x128 Pin Assignments

o | Bank 1

Bank2 | ©

Base Matrix Configuration

For orientation, the D-sub
connector end of the module is

C5 C69 Cl C65 C6

Ci5 C79 C9

C73

C70

C2 Ce6 C7

Cl6 C80 Cl0 C74

CNCNONCRONORORONORONONONONONONONCRONO)

C71  C3 ce7

Cll1 C75 Cl2 C76

Cc8

C72 C4 cCe68 R1 R1

ONONONONORONONORORONONORORONORONONONONO)

Ci3

C77 Cl4 C78

R3

R2 R2

R3 D)

2

78-Pin D-Sub
Male Connector

NC C21 C85 C22 (C86 (C23 (C87 Cl1l7 C81 C24 (C83 Cl8 (C82 Cl9 (C83 C20 C84 R4 R4 IL3 Bank 1
@OO®EO®OEO®OOEEEEOEEOHEE®E®E® ® ®
NC C27 C91 (C28 (C92 C29 (C93 C30 C94 C31 C9 C25 (CB9 (C32 C96 C26 C90 IL4 NC
CNORONCEONONORONONONONORONONONORORON®)
Description | Pin Description| Pin Description Pin Description Pin Description| Pin Description| Pin_|
R1 1 C1 3 C17 47 C65 4 C81 48 D2 39
R1 18 c2 Ji c18 51 C66 8 C82 52 IL3 59
R2 19 c3 11 c19 53 C67 12 C83 54 1L4 77
R2 20 c4 15 C20 55 C68 16 C84 56 No connect | 40
R3 37 c5 1 C21 41 C69 2 C85 42 No connect | 60
R3 38 C6 5 C22 43 C70 6 C86 44 No connect | 78
R4 57 c7 9 C23 45 C71 10 cs7 46
R4 58 c8 13 C24 49 C72 14 C88 50
c9 23 C25 7 C73 24 C89 72
c10 27 C26 75 C74 28 C90 76
c11 29 c27 61 C75 30 C91 62
c12 31 C28 63 C76 32 c92 64
c13 33 C29 65 c77 34 C93 66
C14 35 c30 67 C78 36 C94 68
C15 21 c31 69 C79 22 C95 70
C16 25 C32 73 C80 26 C96 74
R3 R3 R4 R4 C33 (C97 C37 Cl101 C34 (C98 (C38 Cl02 C35 (C99 C39 C103 C36 C100 C40 C1l04
o¥oJo¥oJoYoRoRoJoRojoRoRo)cRoRoRcRoRoKC) e 5 s
R1 R1 C47 C111 C41 C105 C42 C106 C48 Cll2 C43 C107 C44 C108 C45 C109 C46 C110 ID(1) Male COﬂneCtOl’
PEOOOOOOOOOOO®O®®® ®
L2 R2 R2 C53 C117 C54 C118 C49 C113 C55 C119 C56 C120 C50 C114 C51 C115 C52 C116 ID(0) Bank 2
OOOOOWOOOOOEOONOOO®O ®@®
CcGnd IL1 NC C59 C123 C60 Cl124 C61 C125 C62 C126 C63 Cl27 C57 Cl1l21 C64 Cl128 C58 C122
@OEEEEEO©EOOOE®OEE®O
_Descrigtionﬂ DescriEtionﬂ Descripti&ﬂ Description Pin [-)escrigtion Pin Bescrigtion Pin
R1 21 C33 5 C49 47 C97 6 C113 48 ID1 39
R1 22 C34 9 C50 53 C98 10 C114 54 IDO 59
R2 41 C35 13 C51 55 C99 14 C115 56 IL1 61
R2 42 C36 17 C52 57 c100 18 C116 58 IL2 40
R3 1 c37 Ji C53 43 c101 8 C117 44 Com Gnd 60
R3 2 C38 11 C54 45 C102 12 C118 46 No connect | 62
R4 3 C39 15 C55 49 c103 16 C119 50
R4 4 c40 19 C56 51 C104 20 C120 52
cH1 25 C57 73 C105 26 C121 74
C42 27 C58 77 C106 28 C122 78
c43 31 C59 63 c107 32 C123 64
C44 33 C60 65 c108 34 C124 66
C45 35 C61 67 c109 36 C125 68
C46 37 C62 69 c110 38 C126 70
c47 23 C63 n c111 24 C127 72
C48 29 C64 75 C112 30 C128 76
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34934A Module D-Sub Connectors: 4x128 Wiring

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 4x128 matrix (matrices):

Module Configuration: The connections listed below short the pairs of rows
in the 34934A’s native 4x4x32 configuration to create the 4x128 matrix.

Short: Pin 17 on Bank
Short: Pin 18 on Bank
Short: Pin 19 on Bank
Short: Pin 20 on Bank
Short: Pin 37 on Bank
Short: Pin 38 on Bank
Short: Pin 57 on Bank to Pin 3 on Bank 2
Short: Pin 58 on Bank to Pin_ 4 on Bank 2
Short: Pin 17 to Pin 18 on Bank 1

Short: Pin 19 to Pin 20 on Bank 1

Short: Pin 37 to Pin 38 on Bank 1

Short: Pin 57 to Pin 58 on Bank 1

to Pin 21 on Bank 2
to Pin 22 on Bank 2
to Pin 41 on Bank 2
to Pin 42 on Bank 2
to Pin 1 on Bank 2
to Pin_ 2 on Bank 2

— e = = = = = =

Note that eight of these connections require wires run between the two
D-Sub connectors. You may make these connections near your test
instrumentation or DUT, or near the D-Sub ends of your custom cabling.

Module ID: The connections listed below allow the 34980A mainframe to
recognize the 4x128 matrix configuration.

Leave Open: Pin 39 on Bank 1 (ID bit 2)
Ground: Pin 39 on Bank 2 (ID bit 1)
Leave Open: Pin 59 on Bank 2 (ID bit 0)

Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (I.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

If you use the 34934C-001 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module Configuration and Module ID connections are not required.
Those connections are made within the hardware of the configuration
block. You would need only make the Safety Interlock Continuity
connections.
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8x32 Matrix Configuration

To create an 8x32 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-002. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each, and silk-screened guidance for field
wiring the 8x32 matrices. Follow these sections in order to configure and
wire the terminal block:

e “34934T-002 Terminal Block: 8x32 Layout” on page 90
e “34934T-002 Terminal Block: 8x32 Jumper Configuration” on page 92
e “34934T-002 Terminal Block: 8x32 Wiring” on page 95

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-002 Configuration Block: Layout” on page 97

e “34934C-002 Configuration Block: 8x32 Jumper Configuration” on
page 98

e “34934C-002 Configuration Block: Wiring” on page 104

Use of the 34934C-002 precludes use of a piggy-backed 34934T-002 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 8x32 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “34934A module D-Sub Connectors: 8x32 Pin Assignments” on
page 108

e “34934A Module D-Sub Connectors: 8x32 Wiring” on page 109
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Configuring an 8x32 Matrix using a Terminal Block

34934T-002 Terminal Block: 8x32 Layout

This terminal block with screw-type connections is labeled with the
model number and the abbreviated module name. In addition, space is
available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a
34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

This terminal block’s silk-screen shows the row and column terminals for
the 8x32 matrix configuration:

| S -

i Il

povoooroooed =i IEY = S eorororssoa

R5 | R6 cCl| C2| C3| C4

CONFIG

ci1|C2|(cs3 C4 | R1|R2 — -
_ JUMPERS | —

) HL|HL|HL|HL[HL[HL
C5|C6 |C7 C8 | R3 | R4 R7 | R8 | C5| C6| C7| Cs8

34934T OPTO002
0000?01 | 2w I MIXED [P0V

Wire Size:
20 AWG (Typical) 1W OPERATION: UMFl’IDERS

(111
[T

HLHL[HL|HL{HLIHL

Dual (H,L) 8X32

J
000000000 i 10 |eo0000000000
2W OPERATION: %
18 AWG (Screw C9|C10|C11|C12|C13|C14 | 8X32 S C9 |Cc10|C11|C12|C13|C14
TermlnaIMaX) HL/HL|HL[HL[HL|HTL HL|HL|HL|HL|HL|HL
Cl5( Cl6| C17|C18| C19|C20 Cl5(Ci16|C17(C18|C19|C20
24AWG (Max if 000000020000 ° 20000000000
all 144 lines are
used) 00000000000 000000000000
c21|C22|Cc23|Cc24|C25]|C26 C21|C22| C23[C24|C25|C26
HL|HL[HL|HL|HL|HTL HL/HLHL|HL|HL|HL
c27|czs|c29|cso|c3r|cz O O (O c27|c2s|c29|c30|C31|C32
00000002007 020000000000
CJ@ A 324 O O J25 o DIUMPER @lj
A ]
] +- 100V O\ / 2 :
I I ] \ [ I — j

2 N
/

Strain Relief Holes

Note the six strain relief holes provided in the terminal block PCB. See
the following page for instructions on providing wiring strain relief.
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34934T-002 Terminal Block: 8x32 Terminal Wiring Options

On the 34934T-002 terminal block, there are redundant sets of terminals
provided for columns 1-32, one set on each side of the block. The
column terminals on each side are shorted by traces in the block to their
like-labeled counterparts on the other; you may make any column
connection to the appropriate terminal on either side.

Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-002 Terminal Block: 8x32 Layout” on page 90.

To use this feature:

1 Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

2 Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

3 Route these cable ties up through the center holes in the bottom cover
and PCB.

4 Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.
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The completed bundles are shown below.

left right
bundle bundle

to
terminals
"OUlSide" “outside”
h0|eS ho'es
“inside”
holes

to field wiring

34934T-002 Terminal Block: 8x32 Jumper Configuration

This terminal block has three types of jumpers which must be connected
to configure the 8x32 matrix (matrices):

e CONFIG Jumpers: place these 2-pin jumpers tdentically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

e Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.
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Placing CONFIG Jumpers for 8x32 The CONFIG jumper area—shown below
with jumpers removed— includes an illustration below it on the
silk- screen that shows jumper placement for setting a 8x32 matrix

configuration.
o o o o o o o o
o o o o @ c o o o
o o o o©o =] o o o
o © o o o o o o
— | — CONFIG [ — | —
— || — JUMPERS | — || —

There are two 4x2 blocks of CONFIG JUMPER pins on each side of the
board’s center—you must set all four blocks identically.

1 Place sixteen horizontally positioned jumpers as shown below.

adjacent housings should not touch

adjacent housings should
not touch

-2
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Placing ID Jumpers for 8x32 The ID jumpers allow the 34980A to recognize
the 8x32 matrix configuration upon mainframe bootup. Jumper placement
guidance is provided on the silk-screen (below left); the ID jumper block
is shown at right with jumpers removed.

34934T OPTO002 L ocation of ID JUMPERS

1W / 2w / MIXED 10
placement ofofo
ID i
1W OPERATION: guidance for olofo
Dual (H,L) 8X32 JLJMF’EE‘S ID Jumpers
»woperation:  &[111]° IDJUMPER block
. =) °

8X32 2

To set the correct ID code for 8x32, place two vertically positioned
jumpers as shown below.

The ID jumpers MUST correspond to the matrix

ID : : . .
configuration set by the CONFIG jumpers in the
JUMPERS previous step. The instrument firmware functions
based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set

accordingly.

Placing Safety Interlock Continuity Jumpers for 8x32 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown
below.

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 96.
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34934T-002 Terminal Block: 8x32 Wiring

Once the required jumpers have been placed to configure the terminal
block as 8x32, you are ready to make row and column connections to the
terminal block.

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C32 (H, L) and R1 through R8 (H, L)
on the silk-screen (see “34934T-002 Terminal Block: 8x32 Layout” on
page 90). The combined weight of these wires can create significant
strain on the wiring; to minimize this see “Terminal block strain relief”
on page 91.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 8x32” on page 94.

Below is an illustration of the possible locations for making row signal
connections to the 34934T-002:
You can connect row signals to the screw terminals here...

eooooooptoook:

1= e = Seeoorecoceod
ci1|C2|cs3 C4 | R1|R2 - B:n

CONFIG [ — R5 | R6 C c2| Cc3| Cc4
JUMPERS | —
HL{HL|HL|HL|HL[HL]|— —

\m]

HL|HLHLHLHLHL —

34934T OPTO002

C5|C6 |C7 \C8 R3 | R4
leooo0oRgo0d)

W [/ 2W / MIXED

1W OPERATION:
Dual (H,L) 8X32 JWPER

R7 | R8 CS5, C6 c7| Cs
0000020020

leoooooooo0d) 10| 000000000000
2W OPERATION: ‘nnE
c9|C10fC11|C12|C13|C14 8X32 =) c9 (C1l0fC11|C12|C13|C14
HL/HLIHL[HL|HL|HL HL(HLIHL|HL[HL|HL
C15( C16| C17|C18| C19|C20 el C15(C16(C17|C18| C19|C20
eoooooooz00d) %{8 lpovooooo000g)
O
leoooeoo00z0| leoooooooooo]
c21|C22|C23|C24|C25(|C26 C21|C22| C23|C24|C25(/C26
HLIHLIHL|HL[HL[HL HL/HL/HLIHL|HLfHL
car|cas|cao|cao|cat|caz O O (Q car|c2s|cae|ca|c3i|ca
b@@@@@@@@@@d b@@@@@@@@@@@Q)
C @ J24 O @) O JZS I‘IJJJUMPER :]

+- 100\/

%w e

..0r to the central 16 pins of extension headers J24 and J25 here.

nEa

The following subsection outlines how to make row connections to
extension headers J24 and J25.
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Extension Header (Row Signal) Wiring for 8x32 The position of extension
headers J24 and J25 are marked on the 34934T-002’s silk-screen.
Oriented with the terminal side of the board up, the pin numbers for
these headers are shown below.

Extension Headers J24 and J25 Polarization Notches

~

ODOOOLBBO®
circuit board @QOEEOLOHB®

The supplied 20-pin terminators are identical, but the pin assignments
for 8x32 are not (rows 1-4 are on J24; rows 5-8 are on J25). The
terminal numbers—corresponding to the headers—are shown below. Pay
careful attention to the indexing keys on the conmnectors, to correctly
tdentify terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock
Continuity Jumper
Jumper for pins / — connects

1and 2 pins 19 and 20
C 1§3050 79 Q11013J15017019
2040648 0110012014116418020

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

equivalent).

34934T-002: Extension Header Pin Assignments for 8x32

Header J24 Header J25
Description| Pin__| Description| Pin ] Description| Pin__} Description| Pin
No Connect]| 1 No Connect| 2 No Connect| 1 No Connect| 2
R1H 3 R1H 4 R5H 3 R5H 4
R1L 5 R1L 6 R5L 5 R5L 6
R2H 7 R2H 8 R6H 7 R6H 8
R2L 9 R2L 10 R6L 9 R6L 10
R3H 11 R3H 12 R7H 11 R7H 12
R3L 13 R3L 14 R7L 13 R7L 14
R4H 15 R4H 16 R8H 15 R8H 16
R4L 17 R4L 18 R8L 17 R8L 18
IL1 19 IL2 20 IL3 19 1L4 20

Note that each row signal (R1 through R8 (H,L) is routed out on two
pins on the extension headers. You can make row signal connections to
either row (upper, lower) of the connector.

If you are going create an expanded-row matrix using multiple modules
and terminal blocks, plan your wiring placement for each terminal block
carefully, to allow for a daisy-chain interconnection between terminal
blocks—in addition to any row wiring you may connect to the expansion
headers. This interconnection is illustrated in “Arranging Multiple 34934A
Modules with Terminal Blocks” on page 158.
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Configuring an 8x32 Matrix using a Configuration Block
34934C-002 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

ﬁ\\ J_(Femme D-Sub connector (to 34934A) ' Female D-Sub connector (to 34934A) L /?

)

l

S
CONFIG~— ___—~ CONFIG

JUMPERS JUMPERS 8X32  8X64  16X32
o o o o O o O g —_— L] — @
3493aC opPTO02 ] ,, [EE & =
i = == | = || = —I=
wrewMxep  |EE B3 ===l 2|2
0

F
@
J5

T o

s © SETJ10=J11=J12=J13 13 J12 ez o) Ji1J1 SET J10 = J11 = J12 = J13 5~

o R o7

0 E J7 S o o J7 g [}

o] C o o q_)-c

T & EXTEND ROWS LEFT (J5), (J6) |— O O —|  EXTEND ROWS RIGHT (J3), (J4) o

,.>_<, > — O 5 oo O r— X O

T J15 S T wT

00 s 00

© ©o I1 I'l... <

cQ ooo 11 c s

o [ oo 5o Ll loo o7

29 8X__ 16 X 32 8X__ 16 X 32 23

¢ £

W T enasLe row access (@0 FlIeNel e o1 o N N .. T 1) oisasie row access W

(P2) O A4 4 1 T S e (P2)
P ° J8 D < ‘\
T o JUMPERS 8X32 8X64 16X32 ) N

el rrgera =

oflo? o — +£100V

J IL

[ Male D-Sub connector P1 (to field wiring) ] [ Male D-Sub connector P2 (to field wiring) ]

Note five types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are
provided in “34934C-002 Configuration Block: 8x32 Jumper
Configuration” on page 98.

e ID Jumpers

e CONFIG Jumpers (J10, J11, J12 and J13)
e Row Extension Jumpers (J7)

e Row Access Jumpers (J8)

* Row Setting Jumpers (J15 and J16)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for
wiring to these are provided in “34934C-002 Configuration Block: Wiring”
on page 104.
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34934C-002 Configuration Block: 8x32 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-002 Configuration Block for 8x32” on page 98.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-002
Configuration Block for 8x32” on page 99.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-002 Configuration Block” on page 100.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-002 Configuration Block” on page 101.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-002 Configuration Block” on page 103.

Placing ID Jumpers on the 34934C-002 Configuration Block for 8x32 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-002, upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID
JUMPERS 8X32 8X64 16X32

ollo|llo OO O._‘
T 1B =

To set the correct ID code for 8x32, place two vertically positioned
jumpers in the left position, as shown below.

D The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions

based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set

accordingly.
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Placing CONFIG Jumpers on the 34934C-002 Configuration Block for 8x32 The

CONFIG jumper area—shown below with jumpers removed— includes an
illustration to its right that shows jumper placement for setting the 8x32,
8x64, and 16x32 base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

CONFIG~— _—~ CONFIG
JUMPERS JUMPERs 8X32 ~ 8X64 ~ 16X32

34934C OPT002 |E=== v =SS Dol = [ =
1W/2WIMIXED = = =z ==

= = = J13 J12 Ji1 J10 SET J10 = J11 = J12 = J13
SET J10 = J11 = J12 = J13

AR
I

To set the CONFIG jumpers for 8x32, place 16 horizontally positioned
jumpers as shown below.

adjacent housings should not touch

adjacent housings should
not touch

J13 J12 J11 J10
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Placing Row Extension Jumpers on the 34934C-002 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row
connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).

Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-002 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper

placement:
J7

7 = J7
EXTEND ROWS LEFT (J5), (36) [— o‘ coo ‘o —] EXTEND ROWS RIGHT (J3), (J4)

— o 0 0 0 O [e—
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two right, to J3 and J4, place two
2x8 jumpers as shown at 2x8 jumpers as shown at
right. right.
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Placing Row Access Jumpers on the 34934C-002 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the male D-Sub connector P2 (i.e.
they “enable” the row signal connection points at this D-sub).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to make
row connections at the D-subs, at the blue 20-pin extension connectors,
or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement.

(PZ) I I °o° oll|o]|o o ofle]|o]|o oflo]|e]]|° oflo]|o (PZ)
J8

o

ENABLE ROW ACCESs|© © ettt o o o T I| DisABLE ROW AccESS
(o) o)

If you plan to connect row signals to D-sub connector P2, place two
2x8 jumpers on block J8, as shown below.

If you do not need to connect row signals to D-sub connector P2,
place two 2x8 jumpers on block J8, as shown below.

Note that by not routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.

Agilent 34934A High Density Matrix Module User’s Guide 101



2  Base Matrix Configuration 8x32 Matrix Configuration

Placing Row Setting Jumpers on the 34934C-002 Configuration Block

The jumpers in 3x16 jumper blocks J 15 and J16 (left and right of lower
board center) set the row depth (i.e. 8-rows or 16-rows) for the
expanded matrix. In conjunction with the CONFIG jumpers, these
jumpers set the matrix configuration.

The following illustration shows jumper blocks J15 and J16, along with
the relevant guidance provided on the board’s silk-screen for jumper
placement.

J15

offellel]ellellel]elle] |elleo]]ello] |ol|eo]]|o]]e

ollellellellellellellel lellellel]e] |e]le]]el|e

[0 o o)<

[c o o
[c o o
[c o o
[c o o
[c o o
[c o o
[0 o o
[c o o
[c 0 o
[0 0o o
[0 o o
[c o o
[0 o o
[c o o
[c 0o o

of|e

o
o
o
o

of [e]le]]e]le] |o]le]le]]e

© II...
1o

© O [eXe)
16 X 32 X_ 16 X 32

— O

— O

- O
[
o
o
—
—
o
o
o

o]
x
©

For a base configuration of 8x32, place two 2x8 jumpers on each of
blocks J15 and J16, as shown below.
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Placing Safety Interlock Continuity Jumpers on the 34934C-002 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side of the
configuration block (see “Placing Row Extension Jumpers on the
34934C-002 Configuration Block” on page 100).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

* The extension headers on the opposite (unused) side of the
34934C-002 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-002 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-002

Below is an illustration of the possible locations for making row signal
connections to the 34934T-002

'_( Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A)

|

CONFIG/ —~ CONF\G
J

O o (] .

1IW/2W/MIXED | = = You could

SETJ10=J11=12=013 13 J1 E 1 SETI10 211 = 12313 t
You Could EXTEND ROWS LEFT (J5), (J6) ’:1—78‘ % ")J—l“ EXTEND ROWS RIGHT (33), (34) (;-?)r\;\?sefo

t P E \ -

conne — GO G > e
extension \ E E % “ @32 J3e2nzr34
headers e o —
35 and J6 __Ewwmﬁlmmmmm;kmwm

J6

=
S 8X32  8X64  16X32 al

MPER
"I L9 EED) A
O — +100V

m ]

J(“Male D-Sub connector P1 (to field wiring) ) J " Male D-Sub connector P2 (to field wiring) J

/

Typically,
you would connect
rows to D-Sub

rannartnr D2

Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2. For 8x32, all rows connect to P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-002 Configuration Block” on page 100) to extend rows to two
of the four headers. We'll call these the “live” headers.
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In “Placing Safety Interlock Continuity Jumpers on the 34934C-002
Configuration Block” on page 103, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the
polarizing notches for identification of pin 1:

Polarizing Notches

e ~

[olelelololulEEIti)
circuit board @@©@@@

Extension HeadersJ3, J4, J5 and J6

. Safety Interlock
Supplied Jumper /’O'ar'z'”g NOtC%\ Terminator for
from Pin 1-2; i

Pins 19 & 20
5179 11131517

244 6|8|10 12|14|16|18 20
Supplied Extension Terminators

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

equivalent).
34934C-002: Extension Header Pin Assignments for 8x32
Headers J%, Jb Headers J3, Jo

Description| Pin | Description| Pin ] Description| Pin | Description| Pin
No connect| 1 No connect | 2 No connect| 1 No connect| 2
RTH 3 RTH 4 R5H 3 RbHH 4
RTL b RTL 6 RbL [ RbL 6
R2H Ji R2H 8 R6H 7 R6H 8
R2L 9 R2L 10 R6L 9 R6L 10
R3H 11 R3H 12 R7H 11 R7H 12
R3L 13 R3L 14 R7L 13 R7L 14
R4H 15 R4H 16 R8H 15 R8H 16
RAL 17 R4AL 18 R8L 17 R8L 18
IL1 19 IL2 20 IL3 19 1L4 20

Note that each row signal (R1 through R8 (H,L) is routed out on two
pins on the extension headers. You can make row signal connections to
either row (upper, lower) of the connector.

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-002 D-Sub Connectors: Pin Assignments for 8x32 (base configuration)

For orientation, the male D-sub connector
O | Bank1| | Bank2 | O | eng of the configuration block is facing you.

C5H C5L ClH ClL C6H C6L C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L NC NC NC NC

@@@@@@@@@@@@@0. 78-Pin D-Sub

C15H C15L Co9H CQL Cl6H C16L C10H ClOL CllH CllL C12H Cl2L Ci13H C13L C14H Cl4L NC NC Male Connector
NC C21H C2lL C22H C22L C23H C23L Cl7H Cl7L C24H C24L Ci18H C18L C19H C19L C20H C20L NC NC IL3 Bank l (Pl)

@OOOOOOOOOOEOOREOE®EO®O® ®E
C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L L4

cXejclciclcickolckcxekoRoReReRc RoXo)o

Description| Pin__| Description| Pin_] Description| Pin | Description| Pin | Description| Pin | Description| Pin
IL3 59 C1H 3 C9H 23 C17H 47 C25H 71 No connect | 17
1L4 77 C1L 4 CIL 24 C17L 48 C25L 72 No connect | 18
C2H 7 C10H 27 C18H 51 C26H 75 No connect | 19
C2L 8 C10L 28 C18L 52 C26L 76 No connect | 20
C3H 11 C11H 29 C19H 53 C27H 61 No connect | 37
C3L 12 C11L 30 C19L 54 C27L 62 No connect | 38
C4H 15 C12H 31 C20H 55 C28H 63 No connect | 39
C4L 16 C12L 32 C20L 56 C28L 64 No connect | 40
C5H 1 C13H 33 C21H 41 C29H 65 No connect | 57
C5L 2 C13L 34 C21L 42 C29L 66 No connect | 58
C6H 5 C14H 35 C22H 43 C30H 67 No connect | 60
C6L 6 C14L 36 C22L 44 C30L 68 No connect | 78
C7H 9 C15H 21 C23H 45 C31H 69
C7L 10 C15L 22 C23L 46 C31L 70
C8H 13 C16H 25 C24H 49 C32H 73
C8L 14 C16L 26 C24L 50 C32L 74

R1IH R1L R6H R6L R2H R2L NC NC NC NC NC NC NC NC NC NC NC NC

DOOOOOOOOPOOOOOOO®O®O®O® | m s
OO0V O Male Connector
OOV OOOOOOOO ® O

CGnd IL1 R7H R7L NC N NC NC NC NC NC NC NC NC NC NC

PPV PEOOPOOIOOOOO®O O

O

Bank 2 (P2)

_Description I-’l_ Description ﬂ Description Pin [-)escrigtion Pin -Descrigtion ﬂ Description Pin
RTH 1 No connect | 7 No connect | 25 No connect | 45 No connect | 64 L1 61
R1L 2 No connect | 8 No connect | 26 No connect | 46 No connect | 65 IL2 40
R2H 5 No connect | 9 No connect | 27 No connect | 47 No connect | 66 Com Gnd 60
R2L 6 No connect | 10 No connect | 28 No connect | 48 No connect | 67
R3H 41 No connect | 11 No connect | 29 No connect | 49 No connect | 68
R3L 42 No connect | 12 No connect | 30 No connect | 50 No connect | 69
R4H 43 No connect | 13 No connect | 31 No connect | 51 No connect | 70
R4L 44 No connect | 14 No connect | 32 No connect | 52 No connect | 71
R5H 23 No connect | 15 No connect | 33 No connect | 53 No connect | 72
R5L 24 No connect | 16 No connect | 34 No connect | 54 No connect | 73
R6H 3 No connect | 17 No connect | 35 No connect | 55 No connect | 74
R6L 4 No connect | 18 No connect | 36 No connect | 56 No connect | 75
R7H 62 No connect | 19 No connect | 37 No connect | 57 No connect | 76
R7L 63 No connect | 20 No connect | 38 No connect | 58 No connect | 77
R8H 21 No connect | 39 No connect | 59 No connect | 78
R8L 22
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34934C-001 D-Sub Connectors: Wiring for 8x32

The D-Sub connector pin assignments for the 34934C-001 configuration block
mirror those shown for the 34934A module. However—for safety reasons—the
D-Sub pin assignments for the 34934C-002 configuration block do not mirror
those for the 34934A module. Please consult the correct configuration sections
for wiring to the D-Sub connectors.

Safety Interlock Continuity While wiring to the 34934C-002’s D-Sub
connectors, you must make the following connections—in addition to the
8x32 row and column connections—to provide for safety interlock
continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (I1.1) on Bank 2

Agilent 34934A High Density Matrix Module User’s Guide 107



2  Base Matrix Configuration 8x32 Matrix Configuration

Configuring an 8x32 Matrix by Direct Wiring
34934A module D-Sub Connectors: 8x32 Pin Assignments

For orientation, the D-sub
O | Bank1 Bank2 | O | connector end of the module is

C5H C5L CiH CiL Ce6H Ce6L C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L RIH RIL R2H R2L

ONONONONONONONONONONONONONONORONORONONO 28-Pin D-Sub
Cl15H C15L C9H C9L Cl6H Ci6L C10H C10L Cl1H Cl1lL Ci2H Ci12L C13H Ci13L C14H Cl14L R3H R3L ID(2) Male Connector
O ONONCRONONONONONONORONONONONONONONO)

NC C21H C21L C22H C22L C23H C23L C17H C17L C24H C24L C18H C18L C19H CI19L C20H C20L R4H RA4L IL3 Bank 1

ONONONORORONONONONONONONORCRONONONONONO)

NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

QOWEOOEEEOEEOOOOO OO

_Description Pin Description Description| Pin__|] Description| Pin Description Pin Description Pin

Pin

R1H 17 C1H 3 C9H 23 C17H 47 C25H 71 D2 39
R1L 18 CiL 4 CIL 24 C17L 48 C25L 72 IL3 59
R2H 19 C2H 7 C10H 27 C18H 51 C26H 75 IL4 71
R2L 20 C2L 8 c1oL 28 C18L 52 C26L 76 No connect | 40
R3H 37 C3H 1 C11H 29 C19H 53 C27H 61 No connect | 60
R3L 38 C3L 12 C11L 30 C19L 54 C27L 62 No connect | 78
R4H 57 C4H 15 C12H 31 C20H 55 C28H 63
R4L 58 caL 16 C12L 32 c20L 56 C28L 64

C5H 1 C13H 33 C21H 41 C29H 65

C5L 2 C13L 34 C21L 42 C29L 66

C6H 5 C14H 35 C22H 43 C30H 67

C6L 6 C14L 36 C22L 44 C30L 68

C7H 9 C15H 21 C23H 45 C31H 69

C7L 10 C15L 22 C23L 46 C31L 70

C8H 13 C16H 25 C24H 49 C32H 73

csL 14 C16L 26 C24L 50 C32L 74

R7H R7L R8H R8L CIH ClL C5H C5L C2H C2L C6H Ce6L C3H C3L C7H C7L C4H C4L C8H C8L

ONONONONONORONONORONORONONORONORONORONC, 78-Pin D-Sub
R5H R5L C15H C15L C9H C9L C10H C10L Cl6H Ci16L C1lH C1lL C12H C12L C13H C13L C14H Cl14L ID(1) Male Connector
O ONONCRONONONONORONCRONONONONORORONO)

IL2 R6H R6L C21H C21L C22H C22L Cl17H C17L C23H C23L C24H C24L C18H C18L CI19H C19L C20H C20L ID(0) Bank 2

OOOOEOOOVOOOOOOOOO®O ®®

CGnd IL1 NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L

WOEOEOOEOEO®EEOOEEOLO OO

Description | Pin | Description| Pin ] Description| Pin | Description| Pin | Description| Pin Description| Pin
R5H 21 C1H 5 C9H 25 C17H 47 C25H 13 ID1 39
R5L 22 CiL 6 CIL 26 C17L 48 C25L 74 DO 59
R6H Iy C2H 9 C10H 27 C18H 53 C26H 77 IL1 61
R6L 42 C2L 10 c10L 28 C18L 54 C26L 78 IL2 40
R7H 1 C3H 13 C11H 31 C19H 55 C27H 63 Com Gnd 60
R7L 2 C3L 14 C11L 32 C19L 56 C27L 64 No connect | 62
R8H 3 C4H 17 C12H 33 C20H 57 C28H 65
R8L 4 caL 18 C12L 34 c20L 58 C28L 66

C5H Ji C13H 35 C21H 43 C29H 67

C5L 8 C13L 36 C21L 44 C29L 68

C6H 11 C14H 37 C22H 45 C30H 69

C6L 12 C14L 38 C22L 46 C30L 70

C7H 15 C15H 23 C23H 49 C31H 71

C7L 16 C15L 24 C23L 50 C31L 72

C8H 19 C16H 29 C24H 51 C32H 75

csL 20 C16L 30 C24L 52 C32L 76
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34934A Module D-Sub Connectors: 8x32 Wiring

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 8x32 matrix (matrices):

Module Configuration: The connections listed below short the rows in the
34934 A’s native 4x4x32 configuration to create the 8x32 MH and 8x32 ML

matrices.
[~ To Create This | Short This Pin _.To This Pin on To Create This | Short This Pin .To This Pin on
Column # on Bank 1... Bank 2 Column # on Bank 1... Bank 2
C1H 3 C17H 47 47
C1L 4 6 C17L 48 48
C2H 1 9 C18H 51 53
C2L 8 10 C18L 52 54
C3H 1 13 C19H 53 55
C3L 12 14 C19L 54 56
C4H 15 17 C20H 55 57
CAL 16 18 C20L 56 58
C5H 1 7 C21H 4 43
C5L 2 8 C21L 42 44
C6H 5 11 C22H 43 45
C6L 6 12 C22L 44 46
C7H 9 15 C23H 45 49
C7L 10 16 C23L 46 50
C8H 13 19 C24H 49 51
C8L 14 20 C24L 50 52
C9H 23 25 C25H Al 73
CIL 24 26 C25L 72 74
C10H 27 27 C26H 75 71
C10L 28 28 C26L 76 78
C11H 29 31 C27H 61 63
C11L 30 32 C27L 62 64
C12H 31 33 C28H 63 65
C12L 32 34 C28L 64 66
C13H 33 35 C29H 65 67
C13L 34 36 C29L 66 68
C14H 35 37 C30H 67 69
C14L 36 38 C30L 68 70
C15H 21 23 C31H 69 Al
C15L 22 24 C31L 70 72
C16H 25 29 C32H 73 75
C16L 26 30 C32L 74 76

Note that these connections require wires run between the two D-Sub
connectors. You may make these connections near your test
instrumentation or DUT, or near the D-Sub ends of your custom cabling.

Module ID: The open pins listed below allow the 34980A mainframe to
recognize the 8x32 matrix configuration.

Ground: Pin 39 on Bank 1 (ID bit 2)
Ground: Pin 39 on Bank 2 (ID bit 1)
Leave Open: Pin 59 on Bank 2 (ID bit 0)
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Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (I.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

If you use the 34934C-002 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module Configuration and Module ID connections are not required.
Those connections are made within the hardware of the configuration
block. You would need only make the Safety Interlock Continuity
connections.
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8x64 Matrix Configuration

To create an 8x64 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-002. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each, and an 8x64 removable overlay
(supplied with the 34934T-002) which provides guidance for field wiring
the 8x64 matrices. Follow these sections in order to configure and wire
the terminal block:

e “34934T-002 Terminal Block: 8x64 Layout” on page 112
e “34934T-002 Terminal Block: 8x64 Jumper Configuration” on page 114
* “34934T-002 Terminal Block: 8x64 Wiring” on page 116

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-002 Configuration Block: Layout” on page 118

e “34934C-002 Configuration Block: 8x64 Jumper Configuration” on
page 119

e “34934C-002 Configuration Block: Wiring” on page 125

Use of the 34934C-002 precludes use of a piggy-backed 34934T-002 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 8x64 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “34934A module D-Sub Connectors: 8x64 Pin Assignments” on
page 129

e “34934A Module D-Sub Connectors: 8x64 Wiring” on page 130
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Configuring an 8x64 Matrix using a Terminal Block

Wire Size:
20 AWG (Typical)

18 AWG (Screw
Terminal Max)

24AWG (Max if

all 144 lines are
used)

112

34934T-002 Terminal Block: 8x64 Layout

This terminal block with screw-type connections is labeled with the
model number and the abbreviated module name. In addition, space is
available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a
34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

This terminal block’s 8x64 removable overlay shows the row and column
terminals for the 8x64 matrix configuration:

— S -

[ l

o o|[s o [ sl o]
eooooooooood==|/ (Y |0e000000000
Yal? al® e e RY| R2[TT SCOREIS I | Re| RS R Y (A R

— 37 38 39 40 rR3| rRa - - R7 RS 37 38 39 40 —
S 34934T OPT002 >
000000000000 1 Wire 000000000
OPERATION mﬂJMl'E’ER
0000000 C)| 4 100000000
9 10 - 11 12 13 14 % 9 “ 10 " 11 43 12 s 13 4 14 a6
41 43 44 45 46
47| 48| 49 50 51 52 47 48| 49 50 51 52
15 16 17 18 19 20 o 15 16 17 18 19 20
00000000000 o 00000000000
000000000000 202000000
2 53 2 54 23 55 # 56 % 57 2 58 21 53 z 54 % 5§ 2 56 » 57 2 58
59 60 61 62| 63 64 59 60 61 62 6! 64
27 28 29 30 31 32 O 27 28 28 30 31 32
000V 00000000

C @ A 324 (‘? O 125 db JUMPE S@

w 10
¥ A, h /
Q p— I 1 \ [ I —

Strain ReIMoles

Note the six strain relief holes provided in the terminal block PCB. See
the following page for instructions on providing wiring strain relief.

Agilent 34934A High Density Matrix Module User’'s Guide



8x64 Matrix Configuration Base Matrix Configuration 2

34934T-002 Terminal Block: 8x64 Terminal Wiring Options

On the 34934T-002 terminal block, there are redundant sets of terminals
provided for columns 1-64, one set on each side of the block. The
column terminals on each side are shorted by traces in the block to their
like-labeled counterparts on the other; you may make any column
connection to the appropriate terminal on either side.

Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-002 Terminal Block: 8x64 Layout” on page 112.

To use this feature:

1 Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

2 Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

3 Route these cable ties up through the center holes in the bottom cover
and PCB.

4 Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.

The completed bundles are shown below.

left right
bundle bundle

to
terminals
“OUtSide" “Outside”
h0|es ho'es
“inside”
holes
to field wiring
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8x64 Matrix Configuration

34934T-002 Terminal Block: 8x64 Jumper Configuration

This terminal block has three types of jumpers which must be connected
to configure the 8x64 matrix (matrices):

e CONFIG Jumpers: place these 2-pin jumpers tdentically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub

connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

¢ Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published DC
Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean cotton
gloves when handling the CONFIG jumpers. If cotton gloves are not available, clean the
plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after handling.

Placing CONFIG Jumpers for 8x64 The CONFIG jumper area—shown below
with jumpers removed— includes an illustration (on the 8x64 removable
overlay) that shows jumper placement for setting a 8x64 matrix

configuration.

o|ojo|o
ojofofo
oflofofo
ojjofo|o

I
[

l=n

CONFIG
JUMPERS

ofjojfofo
ofofofo

ojjoflofo
o||ofo|o

=
-

=
-

1 Place eight vertically positioned jumpers as shown below.

L

I

ofjoffo]| o

L

offofo]|o

L

I

o
i‘r
o

Oofo]|o

_—

T

183

adjacent housings should
not touch

2 Then stack eight horizontally positioned jumpers above the first set of
eight, as shown below.

adjacent housings should not touch

o

i

Bl

lii
i

114

i
i

K
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Placing ID Jumpers for 8x64 The ID jumpers allow the 34980A to recognize
the 8x64 matrix configuration upon mainframe bootup. Jumper placement
guidance is provided (on the 8x64 removable overlay) as shown below
left; the ID jumper block is shown at right with jumpers removed.

1 Wire Location of 10
placement o[ofo
ID i
guidance ojolo
OPERATION JUMPERS|
8X64 m_10 | forlD
80 i IDJUMPER block
Z o
=)

To set the correct ID code for 8x64, place two vertically positioned
jumpers as shown below.

ID The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
-.]Lﬂ\/l PERS previous step. The instrument firmware functions
o based on the ID it detects from the (ID) jumper
o ! ! positions and assumes the CONFIG jumpers are set
L_| accordingly.

Placing Safety Interlock Continuity Jumpers for 8x64 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown
below.

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 117.
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8x64 Matrix Configuration

34934T-002 Terminal Block: 8x64 Wiring

Once the required jumpers have been placed to configure the terminal
block as 8x64, you are ready to make row and column connections to the
terminal block.

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C64 (H, L) and R1 through R8 (H, L)
on the silk-screen (see “34934T-002 Terminal Block: 8x64 Layout” on
page 112). The combined weight of these wires can create significant
strain on the wiring; to minimize this see “Terminal block strain relief”
on page 113.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 8x64” on page 115.

Below is an illustration of the possible locations for making row signal

connections to the 34934T-002:
You can connect row signals to the screw terminals here...

i 3!

...or to the central 16 pins

_/ -
ey e =1 HE300003000000¢)
Y 35|l36 R R2 (| CONEIS T | R®| R® ! 3‘;2 B A A
— 37| 38 39 40 - CAC 3 38 39 40 —
5 6 7 % R3| R4 R7| R85 } 5 7 s
X 34934T OPTOOR
eooooodrg000) iwie QOB
1D

eoocoooooood| %" § e lboooooosooad

9 10 11 12 13 14 % 9 10 11 12 13 14

a1l 42 a3 a4 4d 46 41 42 43 44 4 46

47 48| 49 50 51 52 O 47| 48| 49 5 51 52

15 16 17 18 19 20 o 15 16 17 18 19 20
00000000000 %E) 000000000000

O

poovoooooo0d eoooooooro0d)
21 22 23 24 25 26 21 22 23 24 25 26

53 54 55| 56| 57 58 53 54 54 5 57 58
275928602961306231633264O O O 2728 %28 a0 a2 ™

. leo0000000000) ’®®®®®®®®%?ﬁ, : \ G
] i
+/- 100V 2
C — I I [ — 7

7

headers J24 or J25 here.

The following subsection outlines how to make row connections to
extension headers J24 and J25.
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Extension Header (Row Signal) Wiring for 8x64 The position of extension
headers J24 and J25 are marked on the 34934T-002’s silk-screen.
Oriented with the terminal side of the board up, the pin numbers for
these headers are shown below.

Extension Headers J24 and J25 Polarization Notches

F@@@@@@@@ W
circuit board QOE®LROOB®

The supplied 20-pin terminators are identical, but the pin assignments
for 8x64 are not (rows 1-4 are on J24; rows 5-8 are on J25). The
terminal numbers—corresponding to the headers—are shown below. Pay
careful attention to the indexing keys on the connectors, to correctly
identify terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock

Continuity Jumper
Jumper for pins / \ — connects
1]3]5 15017419

1and 2 pins 19 and 20

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

S
@

oo
pury
o
pury
N
pury
S

equivalent).
34934T-002: Extension Header Pin Assignments for 8x64
Headers J24 Headers J25

)| Description| Pin__| Description| Pin__] Description| Pin ] Description| Pin
No connect| 1 No connect | 2 No connect | 1 No connect | 2
R1 3 R1 4 R5 3 Rb 4
No connect | b No connect | 6 No connect | b No connect | 6
R2 1 R2 8 R6 7 R6 8
No connect | 9 No connect | 10 No connect | 9 No connect | 10
R3 11 R3 12 R7 11 R7 12
No connect | 13 No connect | 14 No connect | 13 No connect | 14
R4 15 R4 16 R8 15 R8 16
No connect | 17 No connect | 18 No connect | 17 No connect | 18
IL1 19 IL2 20 IL3 19 1L4 20

Note that each row signal (R1 through R8 (H,L) is routed out on four
pins on the extension headers. You can make row signal connections to
either row (upper, lower) of the connector.

If you are going create an expanded-row matrix using multiple modules
and terminal blocks, plan your wiring placement for each terminal block
carefully, to allow for a daisy-chain interconnection between terminal
blocks—in addition to any row wiring you may connect to the expansion
headers. This interconnection is illustrated in “Arranging Multiple 34934A
Modules with Terminal Blocks” on page 158.
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8x64 Matrix Configuration

Configuring an 8x64 Matrix using a Configuration Block
34934C-002 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

%\ J_( Female D-Sub connector (to 34934A)

' Female D-Sub connector (to 34934A)

L M=

— —J
CONFIG~" __—~ CONFIG
@ JUMPERS JUMPERS _ 8X32 8X64  16X32
7o} 5 ol[c o 5 o][c o [— ) ra— —|[—]2
\§ 2 [34934C OPTO002 » BE= 5 =
0 0 O ° o o ° . g L] —
1IW/2W/MIXED o o [ e g o o e | .
c B SETJ10=J11=J12=J13 J13 J12 s} J11 J10  gET 310 =311 =J12 = J13 5~
o R 25
g % J7 S J7 c3
[Tl EXTEND ROWS LEFT (J5), (J6) |— O ==} (O — EXTEND ROWS RIGHT (J3), (J4) SO
S 0 — o] =2 |o — X0
o T J15 S S 116 o T
Xe} T 71 [0o 71
c © oo IT... oo Il c<
n ° I1 L)
o I oo oo o
29 8X__ 16 X 32 8X_ _ 16 X 32 23
L L ®
x @ [eXe) ol[o][o|[o] [ ol[o][o][o x @
Nk ENABLE ROW ACCESS BN N W o[- eo I I| oisasLe Row access T
P2) | 0 | S M J oo (P2)
P © J8 D < ‘\
(d ] JUMPERS 8X32 8X64 16X32 ] N
<ol ol [o 0 —
] g graig = +oov
i ]
[ Male D-Sub connector P1 (to field wiring) ] [ Male D-Sub connector P2 (to field wiring) ]

Note five types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are

provided in “34934C-002 Configuration Block: 8x64 Jumper

Configuration” on page 119.

e ID Jumpers

« CONFIG Jumpers (J10, J11, J12 and J13)

e Row Extension Jumpers (J7)

e Row Access Jumpers (J8)
* Row Setting Jumpers (J15 and J16)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for
wiring to these are provided in “34934C-002 Configuration Block: Wiring”
on page 125.
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34934C-002 Configuration Block: 8x64 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-002 Configuration Block for 8x64” on page 119.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-002
Configuration Block for 8x64” on page 120.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-002 Configuration Block” on page 121.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-002 Configuration Block” on page 122.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-002 Configuration Block” on page 124.

Placing ID Jumpers on the 34934C-002 Configuration Block for 8x64 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-002, upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID
JUMPERS 8X32 8X64 16X32

oo Ol |O o =
R

To set the correct ID code for 8x64, place two vertically positioned
jumpers in the right position, as shown below.

ID The ID jumpers MUST correspond to the matrix
configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions
N based on the ID it detects from the (ID) jumper
o ! i positions and assumes the CONFIG jumpers are set
— accordingly.
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Placing CONFIG Jumpers on the 34934C-002 Configuration Block for 8x64 The

CONFIG jumper area—shown below with jumpers removed— includes an

illustration to its right that shows jumper placement for setting the 8x32,
8x64, and 16x32 base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

CONFIG ~ _—~ CONFIG
JUMPERS JUMPERS 8X32 ~ 8X64 ~ 16X32

34934C OPT002 |E=== v =S STl = [ =
1W/2W/MIXED — = -zl =

= = = J13 J12 Ji1 J10 SET J10 = J11 = J12 = J13
SET J10 = J11 = J12 = J13

To set the CONFIG jumpers for 8x64:

1 Place eight horizontally positioned jumpers as shown below.

CONFIG ~ ~ CONFIG
JUMPERS JUMPERS

adjacent housings should not touch

2 Then stack eight vertically positioned jumpers as shown below.

CONFIG~ ~ CONFIG
JUMPERS JUMPERS

[ ol o] J7
1.3l .
J13 J12 Ji1 Ji0

adjacent housings should not touch
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Placing Row Extension Jumpers on the 34934C-002 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row
connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).

Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-002 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper

placement:
J7

37 = 3
EXTEND ROWS LEFT (J5), (36) [— o] [F== ‘o —] EXTEND ROWS RIGHT (J3), (34)

— O 0 0 0 O —
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two right, to J3 and J4, place two
2x8 jumpers as shown at 2x8 jumpers as shown at
right. right.
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Placing Row Access Jumpers on the 34934C-002 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the male D-Sub connector P2 (i.e.
they “enable” the row signal connection points at this D-sub).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to make
row connections at the D-subs, at the blue 20-pin extension connectors,
or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement.

o

OO o] o o o o o o o o (o] o (o] o o (o] o
ENABLE ROW ACCESS oo et e T I o o o T I DisaBLE ROW AccESS
(P2) [1 00 P2)

If you plan to connect row signals to D-sub connector P2, place two
2x8 jumpers on block J8, as shown below.

If you do not need to connect row signals to D-sub connector P2,
place two 2x8 jumpers on block J8, as shown below.

Note that by mot routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.
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Placing Row Setting Jumpers on the 34934C-002 Configuration Block

The jumpers in 3x16 jumper blocks J 15 and J16 (left and right of lower
board center) set the row depth (i.e. 8-rows or 16-rows) for the
expanded matrix. In conjunction with the CONFIG jumpers, these
jumpers set the matrix configuration.

The following illustration shows jumper blocks J15 and J16, along with

the relevant guidance provided on the board’s silk-screen for jumper

placement.
J15

16
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8 X 16 X 32

For a base configuration of 8x64, place two 2x8 jumpers on each of
blocks J15 and J16, as shown below.

SEEEEES ESEEES

J15
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Placing Safety Interlock Continuity Jumpers on the 34934C-002 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side of the
configuration block (see “Placing Row Extension Jumpers on the
34934C-002 Configuration Block” on page 121).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

¢ The extension headers on the opposite (unused) side of the
34934C-002 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-002 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-002

Below is an illustration of the possible locations for making row signal
connections to the 34934T-002.

'_( Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A)

CONFIG ~— ~—~ CONFIG
JUMPER El

@ JMPERS ER 8X32 8X64 16X32 @
® [34934C OPT002 |=F E= =] s 5
IW/2W/MIXED | E=E D) i You could
1

SETJ10=J11=J12=J13 13 J1: % = SSETI10= 311 =212 2913 t

You could EXTEND ROWS LEFT (35), (36) ’:J—%‘ % ’gJ—E‘ EXTEND ROWS RIGHT (33), (34 Cr(:)rv]\?sefo
t e \ i
connect i O — extension
extension \ E E = 9% [IL.. headers
headers 8X_ _ ﬁi?<32 % 8X__ f6(>)<32 J3 and J4
35 and J6 e [ E R o ===
I * JUMPERS 8X32  BX64 16X32 )
FE 11981 e B

HF ]

J(Male D-Sub connector P1 (to field wiring) J J"male D-Sub connector P2 (to field wiring) )

/

Typically,
you would connect
rows to D-Sub

rannartnr D2

Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2. For 8x64, all rows connect to P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-002 Configuration Block” on page 121) to extend rows to two
of the four headers. We'll call these the “live” headers.
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In “Placing Safety Interlock Continuity Jumpers on the 34934C-002
Configuration Block” on page 124, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the

polarizing notches for identification of pin 1:
Polarizing Notches

~ ~

DEEOOOBBO A
circuit board ®@©@@@

Extension HeadersJ3, J4, J5 and J6

. Safety Interlock
Supplied Jumper /’0'3”2'”9 NOtCVN Terminator for
from Pin 1-2; i

Pins 19 & 20
50709 11135

244 6|8|10 12|14|16 2 20
Supplied Extension Terminators

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

equivalent).

34934C-002: Extension Header Pin Assignments for 8x64

Headers J4, Jb Headers J3, J6
Description| Pin | Description| Pin ] Description| Pin | Description| Pin
No connect| 1 No connect | 2 No connect| 1 No connect | 2
R1 3 R1 4 Rb 3 Rb 4
No connect | b No connect | 6 No connect | b No connect | 6
R2 7 R2 8 R6 7 R6 8
No connect | 9 No connect | 10 No connect | 9 No connect | 10
R3 11 R3 12 R7 11 R7 12
No connect | 13 No connect | 14 No connect | 13 No connect | 14
R4 15 R4 16 R8 15 R8 16
No connect | 17 No connect | 18 No connect | 17 No connect | 18
IL1 19 IL2 20 IL3 19 1L4 20

Note that each row signal (R1 through R8 is routed out on two pins on
the extension headers. You can make row signal connections to either
row (upper, lower) of the connector.

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-002 D-Sub Connectors: Pin Assignments for 8x64 (base configuration)

For orientation, the male D-sub connector
O | Bank1 | | Bank2 | O | end of the configuration block is facing you.

C37 Cl1 C33 C3 C2 C34 C7 C39 C3 C35 C40 C4 C36 NC NC NC NC
oJoYofoYoRoXoRoNoYoloReRoRoXeRoRoRoRo N N NN
Cl5 C47 c9 C41 C16 C48 Cl0 C42 Cl1 C43 Cl12 C44 Cl1l3 C45 Cl4 C46 NC NC NC Male COnneCtOr
cXcRoReYofcRoRoRoRoRoRoRoReRoRc X RoKC)
NC C21 C53 C22 C54 C23 C55 Cl17 C49 C24 C56 Cl18 C50 C19 C51 C20 C52 NC NC IL3 Bank 1 (Pl)
cXofoRcRokcXoRokcRoRcReRoR ReRe kel c X ke

NC C27 C59 C28 Ce60 C29 C61 C30 C62 C31 C63 C25 C57 C32 Ce4 C26 C58 IL4 NC

@OOOOEEO®OOOOOOOOE®

Description| Pin__| Description| Pin__] Description| Pin | Description| Pin | Description| Pin | Description| Pin_|
IL3 59 C1 3 c17 47 C33 4 C49 48 No connect | 17
IL4 77 C2 7 C18 51 C34 8 C50 52 No connect | 18
c3 11 C19 53 C35 12 C51 54 No connect | 19
C4 15 C20 55 C36 16 C52 56 No connect | 20
C5 1 C21 4 C37 2 C53 42 No connect | 37
Cé 5 C22 43 C38 6 C54 44 No connect | 38
c7 9 c23 45 C39 10 C55 46 No connect | 39
C8 13 C24 49 C40 14 C56 50 No connect | 40
C9 23 C25 71 C41 24 Ch7 12 No connect | 57
C10 27 C26 75 C42 28 C5h8 76 No connect | 58
cn 29 Cc27 61 C43 30 C5h9 62 No connect | 60
C12 31 C28 63 C44 32 C60 64 No connect | 78
c13 33 €29 65 C45 34 C61 66
C14 35 C30 67 C46 36 C62 68
C15 21 C31 69 ca7 22 C63 70
C16 25 C32 73 C48 26 C64 74
R1 R6 R2 NC NC NC NC NC NC NC NC NC NC NC NC
DOOOOROOOOOOOOOOOOO®O®® | o pew
R8 R5 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC Male Connector
CONONORCEONONONONONONONONONONONONONONO),
IL2 R3 R4 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC Bank 2 (P2)
ONONONONCONORONONORONONONONCNONORONONONO),
NC NC NC NC NC NC NC NC

PLEPOOOOEOOOOPOOO OO

_Descrigtion ﬂ Description ﬂ Descripti&ﬂ Description Pin [-)escrigtion Pin Bescrigtion Pin
R1 1 No connect | 7 No connect | 25 No connect | 45 No connect | 64 IL1 61
R1 2 No connect | 8 No connect | 26 No connect | 46 No connect | 65 IL2 40
R2 5 No connect | 9 No connect | 27 No connect | 47 No connect | 66 Com Gnd 60
R2 6 No connect | 10 No connect | 28 No connect | 48 No connect | 67
R3 41 No connect | 11 No connect | 29 No connect | 49 No connect | 68
R3 42 No connect | 12 No connect | 30 No connect | 50 No connect | 69
R4 43 No connect | 13 No connect | 31 No connect | 51 No connect | 70
R4 44 No connect | 14 No connect | 32 No connect | 52 No connect | 71
Rb 23 No connect | 15 No connect | 33 No connect | b3 No connect | 72
R5 24 No connect | 16 No connect | 34 No connect | 54 No connect | 73
R6 3 No connect | 17 No connect | 35 No connect | 55 No connect | 74
R6 4 No connect | 18 No connect | 36 No connect | 56 No connect | 75
R7 62 No connect | 19 No connect | 37 No connect | 57 No connect | 76
R7 63 No connect | 20 No connect | 38 No connect | 58 No connect | 77
R8 21 No connect | 39 No connect | 59 No connect | 78
R8 22
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34934C-001 D-Sub Connectors: Wiring for 8x64

The D-Sub connector pin assignments for the 34934C-001 configuration block
mirror those shown for the 34934A module. However—for safety reasons—the
D-Sub pin assignments for the 34934C-002 configuration block do not mirror
those for the 34934A module. Please consult the correct configuration sections
for wiring to the D-Sub connectors.

Safety Interlock Continuity While wiring to the 34934C-002’s D-Sub
connectors, you must make the following connections—in addition to the
8x64 row and column connections—to provide for safety interlock
continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2
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Configuring an 8x64 Matrix by Direct Wiring
34934A module D-Sub Connectors: 8x64 Pin Assignments

For orientation, the D-sub
O | Bank1 Bank2 | O | connector end of the module is

Cc5 C37 C1 C33 C38 C34 C39 C35 C8 C40 C36 R2 R2

cXe¥ofoYoRoRoRoloRoRoRoYoRoReRoRoRoRoRc N NN
Ci5 cCc47 C4l1 Clé C48 C10 C42 Cl1 C43 Cl2 C44 C13 C45 Cl4 C46 R3 R3  ID(2) Male ConneCtOF
cYcloReRoRcRoRoRoRoRoReRoRcRcRoRcXcko

NC C21 C53 C22 C54 C23 C55 Cl1l7 C49 C24 C56 C18 C50 Cl19 C51 C20 C52 R4 R4 IL3 Bank 1

ONONCNCNONORONONORONONONORCRONONONONONO)
NC C27 C59 C28 Ce60 C29 C61 C30 C62 C31 C63 C25 C57 C32 C64 C26 C58 IL4 NC

Q@OEOO®EEOEOOEOOOOO®OE OO

Description| Pin__| Description| Pin Description| Pin__| Description| Pin__] Description| Pin Description| Pin_|
R1 7 C1 3 C17 47 C33 4 C49 48 No connect | 40
R1 18 c2 Ji C18 51 C34 8 C50 52 No connect | 60
R2 19 c3 1 c19 53 C35 12 C51 54 No connect | 78
R2 20 c4 15 C20 55 C36 16 C52 56
R3 37 C5 1 C21 41 C37 2 C53 42
R3 38 C6 5 c22 43 C38 6 C54 44
R4 57 c7 9 C23 45 C39 10 C55 46
R4 58 c8 13 C24 49 c40 14 C56 50
c9 23 C25 71 cH 24 C57 72
ID2 39 c10 27 C26 75 c42 28 C58 76
IL3 59 cn 29 C27 61 C43 30 C59 62
IL4 77 C12 31 C28 63 C44 32 C60 64
C13 33 C29 65 C45 34 ce61 66
C14 35 C30 67 C46 36 C62 68
C15 21 C31 69 ca7 22 C63 70
C16 25 C32 73 C48 26 C64 74
R7 R7 R8 R8 Cl C33 C5 C37 C34 C38 C35 C39 Cc4 C36 C40
ofoJoJoXoYoJoXcYokokoRoXoRkokcRoko ko ko R R T

Cl5 C47 C41 C10 C42 Cl6 C48 Cll C43 Cl2 C44 C13 C45 Ci14 C46 ID(1) Male Connector
@@@0@0@.00@@@0@.@ Bank 2
an

C21 C53 022 C54 Cl17 C49 C23 C55 C24 C56 C18 C50 C19 C51 C20 C52 ID(0)

Gnd L1 NC C27 C59 C28 C60 C29 C61 C30 C62 C31 C63 C25 C57 C32 C64 C26 C58

ofoRcRcRoRoRcRoXoRcReRoRoRe ek ke koke)

Description| Pin Description| Pin Description| Pin | Description| Pin [ Description| Pin | Description| Pin
R5 21 C1 5 C17 47 C33 6 C49 48 No connect | 62
R5 22 c2 9 C18 53 C34 10 C50 54
R6 41 c3 13 c19 55 C35 14 C51 56
R6 42 C4 17 C20 57 C36 18 C52 58
R7 1 c5 Ji C21 43 c37 8 C53 44
R7 2 C6 11 C22 45 C38 12 C54 46
R8 3 c7 15 C23 49 C39 16 C55 50
R8 4 C8 19 C24 51 c40 20 C56 52
c9 25 C25 73 c41 26 C57 74
IDO0 59 C10 27 C26 71 c42 28 C58 78
ID1 39 c11 31 c27 63 c43 32 C59 64
IL1 61 C12 33 C28 65 C44 34 C60 66
IL2 40 c13 35 C29 67 C45 36 C61 68
C14 37 C30 69 C46 38 C62 70
C15 23 C31 N ca7 24 C63 72
C16 29 C32 75 C48 30 C64 76
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34934A Module D-Sub Connectors: 8x64 Wiring

8x64 Matrix Configuration

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 8x64 matrix:

Module Configuration:
create the 8x64 matrix.

The 72 connections listed below are required to

[ To Create This | Short This Pin | ..To ThisPinon ] 1o Create This | Short This Pin | ..To This Pin on
Column # on Bank 1... Bank 2 Column # on Bank 1... Bank 2
C1 3 5 C33 4 6
C2 i 9 C34 8 10
C3 11 13 C35 12 14
C4 15 17 C36 16 18
C5 1 7 C37 2 8
C6 5 11 C38 6 12
c7 9 15 C39 10 16
C8 13 19 C40 14 20
C9 23 25 c41 24 26
C10 27 27 C42 28 28
C11 29 31 C43 30 32
C12 31 33 C44 32 34
C13 33 35 C45 34 36
C14 35 37 C46 36 38
C15 21 23 c47 22 24
C16 25 29 C48 26 30
C17 47 47 C49 48 48
C18 51 53 C50 52 54
C19 53 55 C51 54 56
C20 55 57 C52 56 58
C21 41 43 C53 42 44
C22 43 45 C54 44 46
C23 45 49 C55 46 50
C14 49 51 C56 50 52
C25 n 73 C57 72 74
C26 75 77 C58 76 78
C27 61 63 C59 62 64
C28 63 65 C60 64 66
C29 65 67 C61 66 68
C30 67 69 C62 68 70
C31 69 71 C63 70 72
C32 73 75 C64 74 76
[~ To Create This | Short This Pin 1o This Pin on To Create This | Short This Pin o This Pinon
Row # on Bank 1... Bank 1 Row # on Bank 2. Bank 2
R1 17 18 R5 21 22
R2 19 20 R6 41 42
R3 37 38 R7 1 2
R4 57 58 R8 3 4

Note that these connections require wires run between the two D-Sub

connectors. You may make these connections near your test

instrumentation or DUT, or near the D-Sub ends of your custom cabling.
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Module ID: The open pins listed below allow the 34980A mainframe to
recognize the 8x64 matrix configuration.

Ground: Pin 39 on Bank 1 (ID bit 2)
Ground: Pin 39 on Bank 2 (ID bit 1)
Ground: Pin 59 on Bank 2 (ID bit 0)

Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (IL.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

The D-Sub connector pin assignments for the 34934C-001 configuration block
mirror those shown for the 34934A module. However—for safety reasons—the
D-Sub pin assignments for the 34934C-002 configuration block do not mirror
those for the 34934A module. Please consult the correct configuration sections
for wiring to the D-Sub connectors.

If you use the 34934C-002 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module Configuration and Module ID connections are not required.
Those connections are made within the hardware of the configuration
block. You would need only make the Safety Interlock Continuity
connections.
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16x32 Matrix Configuration

To create a 16x32 matrix, you may connect your field wiring to the
34934A by three methods:

Terminal Block You can use terminal block 34934T-002. The terminal
block connects to the 34934A’s two D-Sub connectors; it provides 12
blocks of 12 screw terminals each, and a 16x32 removable overlay
(supplied with the 34934T-002) which provides guidance for field wiring
the 16x32 matrices. Follow these sections in order to configure and wire
the terminal block:

e “34934T-002 Terminal Block: 16x32 Layout” on page 133

e “34934T-002 Terminal Block: 16x32 Jumper Configuration” on
page 135

e “34934T-002 Terminal Block: 16x32 Wiring” on page 137

Configuration Block You can use configuration block 34934C-001. Follow
these sections in order to configure and wire the configuration block:

e “34934C-002 Configuration Block: Layout” on page 140

e “34934C-002 Configuration Block: 16x32 Jumper Configuration” on
page 141

* “34934C-002 Configuration Block: Wiring” on page 147

Use of the 34934C-002 precludes use of a piggy-backed 34934T-002 terminal
block for field wiring connections; the combination is not mechanically reliable.

Direct Wiring You can wire directly to the module’s D-Sub connectors
using custom cabling. You will have to short specific pins on and
between the D-Sub connectors to create the 16x32 configuration. Review
both these sections before wiring to the module’s D-Subs:

e “34934A D-Sub Connectors: 16x32 Pin Assignments” on page 151
e “34934A Module D-Sub Connectors: 16x32 Wiring” on page 152
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Configuring a 16x32 Matrix using a Terminal Block

34934T1-002 Terminal Block: 16x32 Layout

This terminal block with screw-type connections is labeled with the
model number and the abbreviated module name. In addition, space is
available on the label for you to write the slot number.

The 34980A Product Reference CD (shipped with the module) contains a
34934T Wiring Log for you to document your wiring configuration for
this module. You can open the wiring log file in Microsoft® Excel® or
Adobe® Acrobat® format.

This terminal block’s 16x32 removable overlay shows the row and
column terminals for the 16x32 matrix configuration:

| (S -

|®@@@@@@@@@@@ﬁ§ggbgﬂdgggﬂ@@@@@@@@@@@@
L N B RleRélo I SSoNEC I T = R5R13 RRG 171 I I I
~ 5 | 6 7 8 R:I:MRE:IZ —— —— R?lSRF;lG 5|6 7 8 T
34934T OPT002
o 20000000000) 1Wire 20000000000
20 AWG PO e
(Typical) 000000000 20) & 1010000000000
9 10 11 12 13 14 @g 9 10 11 12 13 14
']I-'grﬁ\ll\rigl (“i;;e)w 15 16 17 18 19 20 15 16 17 18 19 20
020000000002 ° 000000000
24AWG (Max if
all 144 lines are |@@@@@@@@@@@@| |®®®®®®®®®®®®|
21 22 23 24 25 26 21 22 23 24 25 26
27 | 28 20 30 | 31 32|O O O|27 28 29 3 | 31 SZV
0RVCPVRVRVD POV RVD
CJ@ A J24 O O 125 ItI:DJUlMgER @lj
A o
+/- 100V O\ / E‘

G — 1 | T\ { I — 9
2 NI

\

Strain Relief Holes

Note the six strain relief holes provided in the terminal block PCB. See
the following page for instructions on providing wiring strain relief.
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Terminal block strain relief

To reduce strain on the wiring at the terminals and maintain connection
reliability, a strain relief feature has been incorporated into the terminal
block design. Six holes have been placed near the lower edge of the
circuit board, lined up with holes in the terminal block’s bottom cover, as
seen on “34934T-002 Terminal Block: 16x32 Layout” on page 133.

To use this feature:

1

Once all jumpers are installed and wiring is connected to the
terminals, arrange the wires leading away from the terminal block in
two bundles. This is easiest if the left bundle leads to the terminals on
the left side of the block, and conversely for the right side.

Insert a cable tie (tie-wrap, zip-tie) down through each of the four
outside holes in the PCB, continuing down through the holes in the
terminal block’s bottom cover.

Route these cable ties up through the center holes in the bottom cover
and PCB.

Close and tighten the cable ties as required, and remove any excess so
that it does not interfere with cover closure.

The completed bundles are shown below.

left right
bundle bundle

to
terminals
“OUtSide" “outside”
h0|eS ho'es
“inside”
holes
to field wiring
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34934T-002 Terminal Block: 16x32 Jumper Configuration

This terminal block has three types of jumpers which must be connected
to configure the 16x32 matrix (matrices):

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors, as shown.

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
on the lower right corner of the board, as shown.

e Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators or equivalent custom wiring on the two 20-pin extension
headers at the bottom of the terminal block, as shown.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after
handling.

Placing CONFIG Jumpers for 16x32 The CONFIG jumper area—shown below
with jumpers removed—includes an illustration (on the 16x32 removable
overlay) that shows jumper placement for setting a 16x32 matrix

configuration.
o o o o o o o o
o o o o c o o o
o o© o o o o o o
— | — CONFIG | — || —
— || — JUMPERS | — || —

There are four 4x2 blocks of CONFIG JUMPER pins on either side of the
board’s center—you must set all four blocks identically.

1 Place sixteen horizontally positioned jumpers as shown below.

adjacent housings should not touch

adjacent housings should
not touch

-3
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Placing ID Jumpers for 16x32 The ID jumpers allow the 34980A to
recognize the 16x32 matrix configuration, upon mainframe bootup.
Jumper placement guidance is provided (on the 16x32 removable
overlay) as shown below left; the ID jumper block is shown at right with
jumpers removed.

34934T OPTO002 _ ID JUMPERS
. Location of 10
1Wire
placement ofofo
1D i ofofo
OPERATION: guidance
16X32 JAMPERS! for 1D
L IDJUMPER block
2|+

To set the correct ID code for 16x32, place two horizontally positioned
jumpers as shown below.

The ID jumpers MUST correspond to the matrix

1D configuration set by the CONFIG jumpers in the
JUMPERS previous step. The instrument firmware functions
o] based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
9] @‘ accordingly.

Placing Safety Interlock Continuity Jumpers for 16x32 At the bottom (end
opposite the D-Sub connectors) of the terminal block are two 20-pin
extension headers—marked J24 and J25 on the circuit board. These
headers provide access to the module’s rows. Pins 19 and 20 on each
header must be shorted to provide continuity for the module’s safety
interlock function.

Two keyed 20-pin terminators are supplied for providing safety interlock
continuity. Install the terminators securely in the headers, as shown
below.

The supplied terminators incorporate both the shorting jumper for pins
19 and 20 and a jumper precluding connection to pins 1 and 2. Detailed
pin diagrams for these terminators are provided on page 139.
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34934T-002 Terminal Block: 16x32 Wiring

Once the required jumpers have been placed for 16x32, you are ready to
complete 16x32 wiring configuration; then make row and column
connections to the terminal block.

Terminal block wire jumpers

You must provide a jumper on the terminal block between the left and
right screw terminals for each of the 32 columns. This can be
done—channel by channel—on either side of the terminal block, but not
on both sides for any channel. An example of jumper placement is shown
below.

— S (-

i Il

paeoorocecod==I/E\= ~leooccogaeosd
2 1) 4 R R2. =T—] conric [——1%.R6 | 1 [\2J| 3 |\«
R9| RI10| | — JUMPERS | — || — R13| R 14

D —_— — —_—

R1l R12| — | — —

[

R15| R16 -
. A s

5 |fe 7 8) |R3 |R4 rR7 |rs |f3
34934T OPTO002
20002V Q) 1Wire L2000

. ID
?gx%EATION' J%MPERS
1

@9o00a0ogeod e eeggoogaoogy
\9‘} 10 w 12 W 14 = 9 W 11 W 13 W

=)

19

15 ﬁa 17 18 20
0000000000

FS\ 16 ﬁ 18 FQ\ 20
000V

O O

00000000 eeoroooaeery)
w 22 w 24 W 26 21 EZJ 23 W 25 \29
A

27 |f28) | 29 |f30) | 31 [f32} O O 27} |28 [[z5) | 30 |[31
0000220020 000000000000
CJ@ A J24 O O O 125 Iémull\/lgER @lj

+- 100V ‘EE‘
(¢ .

4z N

32

Once these jumpers are placed, you can make column connections to the
column terminals which remain open.
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16x32 Matrix Configuration

Row and Column Wiring

You may connect to the module’s rows and columns by wiring to the
screw terminals marked C1 through C32 and R1 through R16 (H, L) on
the silk-screen (see “34934T-002 Terminal Block: 16x32 Layout” on
page 133). The combined weight of these wires can create significant
strain on the wiring; to minimize this see “Terminal block strain relief”
on page 134.

However, you may prefer to use physically separate cabling for the row
connections (e.g. if you connect your DUT to the columns and your
measurement device(s) to the rows). The terminal block’s extension
headers J24 and J25 provide access to the rows; you can make row
connections to the central 16 terminals (pins 3-18) on the supplied
terminators you installed in “Placing Safety Interlock Continuity Jumpers
for 16x32” on page 136.

Below is an illustration of the possible locations for making row signal

connections to the 34934T-002:

You can connect row signals to the screw terminals here...
ZZM&&UEH}@@@@ 2000007

I —

eoooooeptoodN:

CONFIG

1 2 3 -
JUMPERS | —

8 |rR3

. RL[R2 =) e
ro| R10| Y =
= ru| rR12| _J—

R4

5 6 7
@000

BQEY,

OPERATION:
16X32

34934T OPTO002
/ 1Wire \

ID
JléMPERS

RS IR6 1 a\| 2 | 3| 4
R13| R 14
R15| R16 C

rR7 |Re | /|8 | 7| 8
googdoocoeod)

—

I

2000002020V 10000000000
’ 9 10 11 12 13 14 ‘ 9 10 11 12 13 14
15 16 | 17 | 18| 19 | 20 (@] 15 (16 |17 |18 [ 19 | 20
eoooooooo00r) ° 2000000000000
O
@ooo0o0o0ed) 000002000000
21 22 23 24 25 26 21 22 23 24 25 26
27|28 |29 |30 |31 |3 QO O QO 27 |28 |29 |30 |31 |32
002020200007 b@@@@@@@@@@@?/
E A 324 O O O 125 IEJUlMgER j
( +- 100V g

...or to the central 16 pins of extension headers J24 or J25 here.

The following subsection outlines how to make row connections to
extension headers J24 or J25.
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Extension Header (Row Signal) Wiring for 16x32 The position of extension
headers J24 and J25 are marked on the 34934T-002’s silk-screen.
Oriented with the terminal side of the board up, the pin numbers for
these headers are shown below.

Extension Headers J24 and J25 Polarization Notches

~

0]©]CIOIOIGIEIEITLE)
circuit board QOEELOBGBB

The supplied 20-pin terminators are identical, but the pin assignments
for 16x32 are not (rows 1-8 are on J24; rows 9-16 are on J25). The
terminal numbers—corresponding to the headers—are shown below. Pay
careful attention to the indexing keys on the connectors, to correctly
identify terminal #1.

20-Pin Terminators for J24 and J25 Indexing keys Safety Interlock

Continuity Jumper
Jumper for pins / \ — connects
land 2
1]3]5 15017419

pins 19 and 20

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or

oo
pury
o
pury
N
pury
S

equivalent).
34934T-002: Extension Header Pin Assignments for 16x32
Header J24 Header J25

L Description| Pin__} Description| Pin__] Description| Pin__] Description| Pin
No Connect| 1 No Connect| 2 No Connect]| 1 No Connect| 2
R1 3 R1 4 R5 3 R5 4
R2 7 R2 8 R6 7 R6 8
R3 11 R3 12 R7 1 R7 12
R4 15 R4 16 R8 15 R8 16
R9 5 R9 6 R13 5 R13 6
R10 9 R10 10 R14 9 R14 10
R11 13 R11 14 R15 13 R15 14
R12 17 R12 18 R16 17 R16 18
IL1 19 IL2 20 IL3 19 IL4 20

Note that each row signal (R1 through R16 is routed out on two pins on
the extension headers. You can make row signal connections to either
row (upper, lower) of the connector.

If you are going create an expanded-row matrix using multiple modules
and terminal blocks, plan your wiring placement for each terminal block
carefully, to allow for a daisy-chain interconnection between terminal
blocks—in addition to any row wiring you may connect to the expansion
headers. This interconnection is illustrated in “Arranging Multiple 34934A
Modules with Terminal Blocks” on page 158.
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16x32 Matrix Configuration

Configuring a 16x32 Matrix using a Configuration Block
34934C-002 Configuration Block: Layout

This configuration block is labeled with the model number and the
abbreviated module name.

%\ J_( Female D-Sub connector (to 34934A)

' Female D-Sub connector (to 34934A)

L M=

— —J
CONFIG~" __—~ CONFIG
@ JUMPERS JUMPERS _ 8X32 8X64  16X32
7o} 5 ol[c o 5 o][c o [— ) ra— —|[—]2
\§ 2 [34934C OPTO002 » BE= 5 =
0 0 O ° o o ° . g L] —
1IW/2W/MIXED o o [ e g o o e | .
c B SETJ10=J11=J12=J13 J13 J12 s} J11 J10  gET 310 =311 =J12 = J13 5~
o R 25
g % J7 S J7 c3
[Tl EXTEND ROWS LEFT (J5), (J6) |— O ==} (O — EXTEND ROWS RIGHT (J3), (J4) 2a
S 0 — o] =2 |o — X0
o T J15 S S 116 o T
Xe} T 71 [0o 71
c © oo IT... oo Il c<
n ° I1 L)
o I oo oo o
29 8X__ 16 X 32 8X_ _ 16 X 32 23
¢ g ©
o T enagLe Row access (€0 el eIl oo T I} oisasLe Row access o T
P2) | 0 | S M J oo (P2)
P © J8 D < ‘\
(d ] JUMPERS 8X32 8X64 16X32 ] N
<ol ol [o 0 —
|l||i||i| I IO (©) Il IO_'_‘, 100V
di ]
[ Male D-Sub connector P1 (to field wiring) ] [ Male D-Sub connector P2 (to field wiring) ]

Note five types of on-board jumpers you’ll have to set to configure this
board; some will be familiar from the configuration descriptions of the
terminal blocks, but some are new. Instructions for setting these are
provided in “34934C-002 Configuration Block: 16x32 Jumper
Configuration” on page 141.

e ID Jumpers

« CONFIG Jumpers (J10, J11, J12 and J13)

e Row Extension Jumpers (J7)

e Row Access Jumpers (J8)
* Row Setting Jumpers (J15 and J16)

Also note the four extension headers (J3, J4, J5 and J6). Instructions for
wiring to these are provided in “34934C-002 Configuration Block: Wiring”
on page 147.
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34934C-002 Configuration Block: 16x32 Jumper Configuration

The configuration block has five types of jumpers which must be
connected to configure it for use in an expanded 4-row matrix. In this
section, you will place:

e ID Jumpers: place these 2-pin jumpers on a 2x3 block of jumper pins
near the bottom center of the board. See “Placing ID Jumpers on the
34934C-002 Configuration Block for 16x32” on page 141.

e CONFIG Jumpers: place these 2-pin jumpers identically on all four
4x2 blocks of jumper pins located near the board’s female D-Sub
connectors. See “Placing CONFIG Jumpers on the 34934C-002
Configuration Block for 16x32” on page 142.

e Row Extension Jumpers: place these 16-pin jumpers on a 16x3 block
(J7) of jumper pins at the board’s center. See “Placing Row Extension
Jumpers on the 34934C-002 Configuration Block” on page 143.

e Row Access Jumpers: place these 16-pin jumpers on a 3x16 block of
jumper pins located just above the ID Jumpers. See “Placing Row
Access Jumpers on the 34934C-002 Configuration Block” on page 144.

* Safety Interlock Continuity Jumpers: place the supplied pre-wired
terminators on the four 20-pin extension headers at the sides of the
configuration block. See “Placing Safety Interlock Continuity Jumpers
on the 34934C-002 Configuration Block” on page 146.

Placing ID Jumpers on the 34934C-002 Configuration Block for 16x32 The ID
jumpers allow the 34980A to recognize the base matrix configuration
used by the 34934C-002, upon mainframe bootup. The ID jumpers are
placed in a 2x3 jumper block, located below jumper block J8. Jumper
placement guidance is provided on the configuration block’s silk-screen,
to the right of the jumpers:

ID
JUMPERS 8X32 8X64 16X32

oo Ol |O o =
R

To set the correct ID code for 16x32, place two horizontally positioned
jumpers as shown below.

The ID jumpers MUST correspond to the matrix

1D configuration set by the CONFIG jumpers in the
JUMPERS following step. The instrument firmware functions
o] based on the ID it detects from the (ID) jumper
positions and assumes the CONFIG jumpers are set
[©] @‘ accordingly.
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16x32 Matrix Configuration

Placing CONFIG Jumpers on the 34934C-002 Configuration Block for 16x32 The
CONFIG jumper area—shown below with jumpers removed— includes an
illustration to its right that shows jumper placement for setting the 8x32,
8x64, and 16x32 base matrix configurations.

In a high temperature-high humidity environment, salt and oil contaminants transferred
from the fingertips to the moveable CONFIG jumpers can affect the 34934A’s published
DC Isolation specification if adjacent jumpers are in physical contact with each other. In
applications where DC (channel to channel) isolation > 10 GQ is required, use clean
cotton gloves when handling the CONFIG jumpers. If cotton gloves are not available,
clean the plastic jumper surfaces using a cotton cloth and 91% isoprolyl alcohol after

handling.
CONFIG —___—~ CONFIG
JUMPERS JUMPERS _ 8X32 8X64  16x32
o o][o 0] 0 o M — —_— ] ]
34934C OPT002 |B=—= —I =1 To||Tol | =] =
> o][o o] o9l — ] — — [
1IW/2W/MIXED = o e || = Dol = =

J13 J12 J11 J10 sETJ10=J11=J12=J13

ETJ10=J11=J12=J1
SET J10 = J11 = J12 = J13

To set the CONFIG jumpers for 16x32, place 16 horizontally positioned
jumpers as shown below.

CONFIG ~ ~ CONFIG
JUMPERS JUMPERS

J11 J10

adjacent housings should not touch
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Placing Row Extension Jumpers on the 34934C-002 Configuration Block The
jumpers in 16x3 jumper block J7 (at board center) determine if row
connections can be made from the left or right side of the board (i.e.
they “extend” the row signal connection points out to only one of the
two pairs of blue 20-pin connectors at the sides of the configuration
block).

Note that “row connections” at minimum include the connections
between modules in the matrix, but may also include your access from
field wiring to the matrix rows.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling, depending on slot placement of the individual
34934A modules and their corresponding 34934C-002 blocks.

The following illustration shows the jumper block J7, along with the
relevant guidance provided on the board’s silk-screen for jumper

placement:
J7

37 =9 3
EXTEND ROWS LEFT (J5), (J6) [—= o] == ‘o —] EXTEND ROWS RIGHT (J3), (34)

— O 0 0 0 O —
If you plan to extend rows If you plan to extend rows
left, to J5 and J6, place two 37 right, to J3 and J4, place two
2x8 jumpers as shown at 2x8 jumpers as shown at
right. right.
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Placing Row Access Jumpers on the 34934C-002 Configuration Block The
jumpers in 3x16 jumper block J8 (at lower board center) determine if
row connections can be made from the male D-Sub connector P2 (i.e.
they “enable” the row signal connection points at this D-sub).

These “row connections” are the traditional access points from field
wiring to the matrix rows. In practice, your arrangement of test
instrumentation and DUT test points will determine if you wish to make
row connections at the D-subs, at the blue 20-pin extension connectors,
or both.

Setting these jumpers provides you the flexibility to plan how to route
your custom cabling.

The following illustration shows the jumper block J8, along with the
relevant guidance provided on the board’s silk-screen for jumper
placement.

o

OO o] o o o o o o o o (o] o (o] o o (o] o
ENABLE ROW ACCESS oo et e T I o o o T I DisaBLE ROW AccESS
(P2) [1 00 P2)

If you plan to connect row signals to D-sub connector P2, place two
2x8 jumpers on block J8, as shown below.

If you do not need to connect row signals to D-sub connector P2,
place two 2x8 jumpers on block J8, as shown below.

Note that by mot routing signals to the D-sub connectors, module
bandwidth may be preserved and capacitive loading minimized.
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Placing Row Setting Jumpers on the 34934C-002 Configuration Block

The jumpers in 3x16 jumper blocks J 15 and J16 (left and right of lower
board center) set the row depth (i.e. 8-rows or 16-rows) for the
expanded matrix. In conjunction with the CONFIG jumpers, these
jumpers set the matrix configuration.

The following illustration shows jumper blocks J15 and J16, along with

the relevant guidance provided on the board’s silk-screen for jumper

placement.
J15

16

ollellellellellel]ellel lellel|eo]]e] |o]le]|eo]]|e

ollellellellellellellel lollel|e]]e] lo]lle]le]|o ollellelle| |ellellelle] |e|le]]e]]|e

[
o
[
o
)
o
o

oflo of|o]lof [e]]le]]|o]]e

o
o
o
o
o
<

of|o]|o] |o]le]le]|e

ocoo I I°°°
oo

coo I I°°°
[0)®)

8 X 16 X 32 8X__ 16 X 32

For a base configuration of 16x32, place two 2x8 jumpers on each of
blocks J15 and J16, as shown below.
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Placing Safety Interlock Continuity Jumpers on the 34934C-002 Configuration
Block At each side of the configuration block are a pair of 20-pin
extension headers. On the right side are labeled J3 and J4; on the left
side are J5 and J6. In all cases, pins 19 and 20 are the safety interlock
pins.

These headers provide for row extension and row signal access,
depending on the placement of the jumpers in J7. You must have set the
jumpers to extend rows either to the left or right side of the
configuration block (see “Placing Row Extension Jumpers on the
34934C-002 Configuration Block” on page 143).

To provide continuity for the module’s safety interlock function, pins 19
and 20 on both extension headers on the selected side (left or right)
must be shorted.

* For each of these headers, install one of the supplied keyed 20-pin
terminators securely in that header, as shown below.

Smiald

%

The supplied terminators incorporate both the shorting jumper for
pins 19 and 20 and a jumper precluding connection to pins 1 and 2.

¢ The extension headers on the opposite (unused) side of the
34934C-002 do not require a safety interlock terminator; these will be
hidden by the configuration block’s cover.
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34934C-002 Configuration Block: Wiring

The next two subsections outline options for making row and column
wiring connections to the configuration block.

Extension Header (Row Signal) Wiring to the 34934C-002

Below is an illustration of the possible locations for making row signal
connections to the 34934T-002.

'_( Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A)

CONFIG ~— ~—~ CONFIG
JUMPER El

@ JMPERS ER 8X32 8X64 16X32 @
® [34934C OPT002 |=F E= =] s 5
IW/2W/MIXED | E=E D) i You could
1

SETJ10=J11=J12=J13 13 J1: % = SSETI10= 311 =212 2913 t

You could EXTEND ROWS LEFT (35), (36) ’:J—%‘ % ’gJ—E‘ EXTEND ROWS RIGHT (33), (34 Cr(:)rv]\?sefo
t e \ i
connect i O — extension
extension \ E E = 9% [IL.. headers
headers 8X_ _ ﬁi?<32 % 8X__ f6(>)<32 J3 and J4
35 and J6 e [ E R o ===
I * JUMPERS 8X32  BX64 16X32 )
FE 11981 e B

HF ]

J(Male D-Sub connector P1 (to field wiring) J J"male D-Sub connector P2 (to field wiring) )

/

Typically,
you would connect
rows to D-Sub

rannartnr D2

Typically, you could make both row and column connections to each
module by fabricating custom cabling terminating in female D-Sub
connectors. These attach to the configuration block’s male D-Sub
connectors P1 and P2. For 16x32, all rows connect to P2.

Alternately, you may choose to connect only columns (typically test
points on your DUT) to the D-Subs. There may be physical or electrical
advantages in making your row connections (typically measurement
devices) to the configuration block’s blue extension connectors J3, J4, J5
and J6. To provide this flexibility, two extension headers are provided on
each side of the configuration block.

You must have set the jumpers (in “Placing Row Extension Jumpers on
the 34934C-002 Configuration Block” on page 143) to extend rows to two
of the four headers. We'll call these the “live” headers.
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In “Placing Safety Interlock Continuity Jumpers on the 34934C-002
Configuration Block” on page 146, you will have installed the supplied
blue terminators in the live headers on the configuration block.

You can now make row connections to these headers, by utilizing the
central 16 pins (3-18) on the snap-in terminators. The extension header’s
supplied terminator is shown below. Pay careful attention to the
polarizing notches for identification of pin 1:

Polarizing Notches

~ ~

DEEOOOBBO A
circuit board ®@©@@@

Extension HeadersJ3, J4, J5 and J6

. Safety Interlock
Supplied Jurper /g \ Safery nterlod
from Pin 1-2; Pins 19 & 20

57091113151

244 6|8|10 12|14|16 2 20
Supplied Extension Terminators

You must fabricate custom cabling to make row signal connections to the
central 16 pins (3-18) of these headers, using the pin assignments below.
The supplied blue terminators accommodate 22 AWG coated wire, fitted
to “crimp-to-wire” contacts with latch tabs (FCI part #76357-301LF or
equivalent).

34934C-002: Extension Header Pin Assignments for 16x32

Headers J4, Jb Headers J3, J6
Description| Pin | Description| Pin ] Description| Pin | Description| Pin
No connect| 1 No connect | 2 No connect| 1 No connect | 2
R1 3 R1 4 Rb 3 Rb 4
R9 5 R9 6 R13 5 R13 6
R2 7 R2 8 R6 7 R6 8
R10 9 R10 10 R14 9 R14 10
R3 11 R3 12 R7 11 R7 12
R11 13 R11 14 R15 13 R15 14
R4 15 R4 16 R8 15 R8 16
R12 17 R12 18 R16 17 R16 18
IL1 19 IL2 20 IL3 19 1L4 20

Note that each row signal (R1 through R16 is routed out on two pins on
the extension headers. You can make row signal connections to either
row (upper, lower) of the connector.

If you are going to create an expanded-row matrix using multiple
modules and configuration blocks, plan your wiring placement for each
configuration block carefully, to allow for a daisy-chain interconnection
between configuration blocks—in addition to any row wiring you may
connect to the expansion headers. This interconnection is illustrated in
“Arranging Multiple 34934A Modules with Configuration Blocks” on
page 160.
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34934C-002 D-Sub Connectors: Pin Assignments for 16x32 (base configuration)

For orientation, the male D-sub connector
O | Bank1 | | Bank2 | O | end of the configuration block is facing you.

C5H C5L ClH ClL CeH Ce6L C2H C2L C7H C7L C3H C3L C8H C8L C4H C4L NC NC NC

oaJoJoXoJoRoJcJoXoRoRoRoRoRoRoNcRORONC R NN
POBOOOOOOOOVOOOEOE & [ Metmw

NC C21H C21L C22H C22L C23H C23L Cl7H Cl7L C24H C24L C18H C18L CI19H C19L C20H C20L NC NC IL3 Bank 1 (Pl)

ONONONCHCONONONONONONONONONCHONONONONONO)
NC C27H C27L C28H C28L C29H C29L C30H C30L C31H C31L C25H C25L C32H C32L C26H C26L IL4 NC

@OEOOEOO®OOOOOOOOOO

Description| Pin__| Description| Pin__] Description| Pin | Description| Pin | Description| Pin | Description| Pin_|
IL3 59 C1 3 C9 23 C17 47 C25 il No connect | 17
IL4 77 C1 4 CIL 24 C17 48 C25 72 No connect | 18
C2 7 C10 27 C18 51 C26 75 No connect | 19
C2 8 C10 28 C18 52 C26 76 No connect | 20
c3 11 C11 29 C19 53 c27 61 No connect | 37
C3 12 C11 30 C19 54 Cc27 62 No connect | 38
C4 15 C12 31 C20 55 C28 63 No connect | 39
C4 16 C12 32 C20 56 C28 64 No connect | 40
C5 1 C13 33 C21 'y C29 65 No connect | 57
C5 2 C13 34 C21 42 C29 66 No connect | 58
Ccé 5 C14 35 C22 43 C30 67 No connect | 60
C6 6 C14 36 C22 44 C30 68 No connect | 78
c7 9 C15 21 C23 45 C31 69
C7 10 C15 22 C23 46 C31 70
[of:] 13 C16 25 C24 49 C32 73
C8 14 C16 26 C24 50 C32 74

R1 R9 R6 R14 R2 R10 NC NC NC NC NC NC NC NC NC NC NC NC NC NC

ONONONONONONGNONONONONORONORONONONONONC 78-Pin D-Sub

R8 R16 R5 R13 NC NC NC NC Male Connector
PEPOOIPOOOOOOOOO®O® OO
IL2 R3 R11 R4 R12 NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC Bank 2 (P2)

©@OOOOOOOOOOOOOOO®O® ®®
CGnd IL1 NC R7 R15 NC NC NC NC NC NC NC NC NC NC NC NC NC NC

@OEOOHEOOOOOOOOO OO

Descrlgtlon ﬂ Description ﬂ Descripti&ﬂ Description Pin [-)escrigtion Pin Bescrigtion Pin
R1 1 No connect | 7 No connect | 25 No connect | 45 No connect | 62 IL1 61
R2 5 No connect | 8 No connect | 26 No connect | 46 No connect | 65 IL2 40
R3 41 No connect | 9 No connect | 27 No connect | 47 No connect | 66 Com Gnd 60
R4 43 No connect | 10 No connect | 28 No connect | 48 No connect | 67

R5 23 No connect | 11 No connect | 29 No connect | 49 No connect | 68

R6 3 No connect | 12 No connect | 30 No connect | 50 No connect | 69

R7 63 No connect | 13 No connect | 31 No connect | 51 No connect | 70

R8 21 No connect | 14 No connect | 32 No connect | 52 No connect | 71

R9 2 No connect | 15 No connect | 33 No connect | b3 No connect | 72

R10 6 No connect | 16 No connect | 34 No connect | 54 No connect | 73

R11 42 No connect | 17 No connect | 35 No connect | 55 No connect | 74

R12 44 No connect | 18 No connect | 36 No connect | 56 No connect | 75

R13 24 No connect | 19 No connect | 37 No connect | 57 No connect | 76

R14 4 No connect | 20 No connect | 38 No connect | b8 No connect | 77

R15 64 No connect | 39 No connect | 59 No connect | 78

R16 22
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34934C-001 D-Sub Connectors: Wiring for 16x32

The D-Sub connector pin assignments for the 34934C-001 configuration block
mirror those shown for the 34934A module. However—for safety reasons—the
D-Sub pin assignments for the 34934C-002 configuration block do not mirror
those for the 34934A module. Please consult the correct configuration sections
for wiring to the D-Sub connectors.

Safety Interlock Continuity While wiring to the 34934C-002’s D-Sub
connectors, you must make the following connections—in addition to the
16x32 row and column connections—to provide for safety interlock
continuity:

Short: Pin 59 (IL3) to Pin 77 (JI.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2
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Configuring a 16x32 Matrix by Direct Wiring
34934A D-Sub Connectors: 16x32 Pin Assignments

For orientation, the D-sub
o | Bank1 Bank2 | © | connector end of the module is

C5 C5 C1 C1 Cc6 C6 c2 c2 Cc7 c7 R10
@@@@@@@e@@@@@o@o@coo e D
Cil5 C15 c9 Cl6 Cl6 C10 Cl0 C11 Cl1 Cl2 Cl2 Ci13 C13 Ci14 Cl4 R11 2) Male ConneCtOI’
OROOOROEOIODO®E ® O 6
C21 C21 C22 C22 (C23 (C23 Cl7 Cl7 C24 C24 cC18 Cl8 C19 Cl19 cCc20 C20 R4 IL3 Ban k 1

NC
OOOOOOOVVOOOOOOOOO ® B
NC Cc27 C27 C28 C28 C29 C29 C30 C30 C31 C31 C25 C25 <(C32 C32 C26 C26 L4 NC

@OOOOOEOO®EOOO®OO®OOO

Description| Pin Description] Pin Description| Pin Description| Pin Description| Pin Description| Pin
R1 7 C1 3 C9 23 C17 47 C25 71 No connect | 40
R2 19 C1 4 C9 24 C17 48 C25 72 No connect | 60
R3 37 C2 7 C10 27 C18 51 C26 75 No connect | 78
R4 57 C2 8 C10 28 C18 52 C26 76
C3 11 C11 29 C19 53 C27 61 ID2 39
R9 18 c3 12 C11 30 C19 54 c27 62 IL3 59
R10 20 C4 15 C12 31 C20 55 C28 63 1L4 77
R11 38 c4 16 C12 32 C20 56 C28 64
R12 58 C5 1 C13 33 C21 4 C29 65
C5 2 C13 34 C21 42 C29 66
C6 5 C14 35 C22 43 C30 67
C6 6 C14 36 C22 44 C30 68
C7 9 C15 21 C23 45 C31 69
c7 10 C15 22 C23 46 C31 70
C8 13 C16 25 C24 49 C32 73
C8 14 C16 26 C24 50 C32 74
R7 R15 R16 C1l Cc2 C6é C3 Cc7 Cc7 Cca Cc4
DOOBOOOOOOOOOOOOOOOO | oo
BOPOONOOOOROOOOO® B Male Comnector
IL2 R6 R14 C21 C21 (C22 C22 Cl17 C17 (C23 (C23 (C24 C24 Ci18 C(Ci18 C19 C19 cC20 C20 ID(0) Bank 2
OOOOOOOOPOOOONOEOEO ® B

CGnd IL1 NC Cc27 C27 C28 C28 C29 C29 (C30 C30 C31 C31 C25 C25 C32 C32 C26 C26

WOEEOEOO®EOEOOOOOO® OO

Description| Pin Description| Pin Description| Pin Description| Pin__J Description| Pin Description| Pin_|
Rb 21 C1 5 C9 25 C17 47 C25 73 No connect | 62
R6 4 C1 6 c9 26 C17 48 C25 74
R7 1 C2 9 C10 27 C18 53 C26 77 1D(0) 59
R8 3 c2 10 C10 28 C18 54 C26 78 ID(1) 39

C3 13 C11 31 C19 55 C27 63 IL1 61
R13 22 c3 14 cn 32 C19 56 c27 64 1L2 40
R14 42 C4 17 C12 33 C20 57 C28 65
R15 2 c4 18 C12 34 C20 58 C28 66
R16 4 C5 7 C13 35 C21 43 C29 67

C5 8 C13 36 C21 44 C29 68

C6 11 C14 37 C22 45 C30 69

C6 12 C14 38 C22 46 C30 70

c7 15 C15 23 C23 49 C31 A

C7 16 C15 24 C23 50 C31 72

c8 19 C16 29 C24 51 C32 75

C8 20 C16 30 C24 52 C32 76
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Base Matrix Configuration

16x32 Matrix Configuration

34934A Module D-Sub Connectors: 16x32 Wiring

When wiring directly to the 34934A’s D-Sub connectors, you must make
the following connections—in addition to row and column connections—to
configure the 16x32 matrix:

Module Configuration: The 96 connections listed in the two tables below
(64 here; 32 in the table on the following page) are required to create the
16x32 matrix.

In the first table, note the AND indicating that you must short all
connections shown. In the second table, note the OR indicating that for
each line in the table, you must short one set of pins or the other, but
not both.

[~ To Create This | Short This Pin | ...To This Pin on AND Short This Pin | ...To This Pin on
Column # on Bank 1. Bank on Bank 1. Bank
Cl 3 5 4 5
2 7 9 8 10
c3 1 13 12 14
c4 15 17 16 18
[ 1 7 2 8
C6 5 11 6 12
c7 9 15 10 16
C8 13 19 14 20
c9 23 25 24 26
C10 27 27 28 28
cl1 29 31 30 32
c12 31 33 32 34
c13 33 35 34 36
Cl4 35 37 36 38
C15 21 23 22 24
C16 25 29 26 30
17 47 47 48 48
c18 51 53 52 54
c19 53 55 54 56
C20 55 57 56 58
21 41 43 42 44
22 43 45 44 46
23 45 49 46 50
Cl4 49 51 50 52
25 71 73 72 74
26 75 77 76 78
c27 61 63 62 64
28 63 65 64 66
29 65 67 66 68
C30 67 69 68 70
C31 69 71 70 72
C32 73 75 74 76
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16x32 Matrix Configuration Base Matrix Configuration 2

Short This Pin | ...To This Pin on

[~ To Create This | Short This Pin ...JTo This Pin on OR
Column # on Bank 1. Bank 1 on Bank 2. Bank 2
C1 3 4 5 6
C2 1 8 9 10
C3 1 12 13 14
C4 15 16 17 18
C5 1 2 7 8
C6 5 6 11 12
c7 9 10 15 16
C8 13 14 19 20
c9 23 24 25 26
C10 27 28 27 28
C1 29 30 31 32
C12 31 32 33 34
C13 33 34 35 36
C14 35 36 37 38
C15 21 22 23 24
C16 25 26 29 30
C17 47 48 47 48
C18 51 52 53 54
C19 53 54 b5 56
C20 55 56 57 58
C21 41 42 43 44
C22 43 44 45 46
C23 45 46 49 50
C24 49 50 51 52
C25 71 72 73 74
C26 75 76 71 78
C27 61 62 63 64
C28 63 64 65 66
C29 65 66 67 68
C30 67 68 69 70
C31 69 70 1 72
C32 73 74 75 76

Module ID: The open pins listed below allow the 34980A mainframe to
recognize the 16x32 matrix configuration.

Ground: Pin 39 on Bank 1 (ID bit 2)
Leave Open: Pin 39 on Bank 2 (ID bit 1)
Leave Open: Pin n Bank 2 (ID bit 0)

Safety Interlock Continuity: The connections listed below provide for
safety interlock continuity.

Short: Pin 59 (IL3) to Pin 77 (IL.4) on Bank 1
Short: Pin 40 (IL2) to Pin 61 (JI.1) on Bank 2

If you use the 34934C-002 Configuration Block—in conjunction with
the 34934A module—to make wiring connections, the additional
Module Configuration and Module 1D connections are not required.
Those connections are made within the hardware of the configuration
block. You would need only make the Safety Interlock Continuity
connections.
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Expanded-Row Matrix Configuration

This chapter provides complete instructions for you to
combine multiple configured 34934A modules to create
large matrices.

Linking Multiple 34934A Matrix Modules 156

Physical Arrangement of Multiple 34934A Modules in a 34980A
Mainframe 157

Arranging Multiple 34934A Modules with Terminal Blocks 158

Arranging Multiple 34934A Modules with Configuration
Blocks 160

Creating Expanded-Row Matrices Using Terminal Blocks 162
Interconnecting Terminal Blocks 163

Creating Expanded-Row Matrices Using Configuration Blocks 164
Interconnecting Configuration Blocks 165
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Expanded-Row Matrix Configuration

Linking Multiple 34934A Matrix Modules

156

You can combine up to eight modules to design your own large matrices.
From a programming standpoint, each matrix module operates as an
independent module regardless of the external connections. When linking
modules, the channel numbering scheme for each module remains the
same as for single modules.

The maximum row width (in columns) you can create with a single
34934A module is 128 for four rows, 64 for eight rows or 32 for 16 rows.
Using multiple modules in the same 34980A mainframe—electrically
linked using external cabling—you can create the following expanded- row
matrix configurations:

Number of Linked 34934A Modules Used in an Expanded-row

Matrix
Base

Config 2 3 4 5 6 7 8

4x128 4x256 4x384 4x512 4x640 4X768 4x896 4x1024
8x64 8x128 8x192 8x256 8x320 8x384 8x448 8x512
16x32 16x64 16x96 16x128 16x160 = 16x192 16x224 16x256

Both the terminal blocks and configuration blocks provide a convenient
means to link multiple 34934A modules, so that the resulting
expanded-row structure can be treated as a single matrix.

Four-Row Matrices: Order a terminal block 34934T-001 (Option 001) or
configuration block 34934C-001 (Option 001) for each 34934A module
used in an expanded row matrix whose base configuration is four rows.

Eight-Row or Sixteen-Row Matrices: Order a terminal block 34934T-002
(Option 002) or configuration block 34934C-002 (Option 002) for each
34934A module used in an expanded row matrix whose base
configuration is eight or sixteen rows.

Each terminal block or configuration block must be configured and wired
individually, as if a stand-alone base matrix; complete instructions are in
Chapter 2, “Base Matrix Configuration”. All blocks in an expanded row
matric must have their ID and CONFIG jumpers set tdentically.

Once individually configured, you will create the large matrix (expand
the rows) by linking the expansion headers on each block in a

daisy- chain. You may then make row connections to that matrix at any
open row on the appropriate header(s).
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Physical Arrangement of Multiple 34934A Modules in a 34980A
Mainframe

You can employ anywhere from two to eight modules in a single 34980A
mainframe to create an expanded matrix. This will depend on slot
availability and your needs.

If using Terminal Blocks The terminal blocks must be linked
(“daisy-chained” in the case of more than two modules) with module
interconnections extending from the expansion headers at the rear of the
terminal blocks.

If using Configuration Blocks The configuration blocks must be linked
(“daisy-chained” in the case of more than two modules) with module
interconnections extending from the expansion headers at the sides of
the configuration blocks.

For flexibility, you can make these connections from either the right or
left side of each configuration block.

In either case Plan carefully to provide adequate physical room to make
all needed connections and allow for insertion/removal of other modules.

Some terminal blocks for other 34980A modules are shorter than those
for the 34934A; if placed side-by-side in the mainframe, the 34934A may
preclude independent removal of the shorter module. Therefore, if you
need to attach or remove a shorter terminal block—adjacent to a 34934A
with attached 34934T—the 34934T will need to be removed first.
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3 Expanded-Row Matrix Configuration

Arranging Multiple 34934A Modules with Terminal Blocks

The illustrations below show just a few of the possible physical
installations of multiple 34934A-34934T pairs in a 34980A mainframe.

SI0TT LTS N

SLOT COVER

i Hflii

"

BUSSES j j j l ) SLOT COVER

A UULLLUL LULLLLL

o @ SLOT COVER SLOT COVER

o SLOT COVER SLOT COVER

A A o
K SloT4 ST 8 J

Two 34934A modules (with attached terminal blocks) connected in an extended-row configuration.
Example: base configuration for each is 4x128; resulting expanded-row matrix is 4x256.

SLOT1 BLOTS H

ol SLOT COVER SLOT COVER
&)
BUSSES SLOT COVER @E@ SLOT COVER

A
S@ o @1‘:‘ lillili |

R BLOT4 SI0T 8

Alternate method of connecting two 34934A modules.
Example: base configuration for each is 8x64; resulting expanded-row matrix is 8x128.

H SLOT 1 SL0T 5

SLOT COVER

ANALDG
BUSSES

SLOT COVER

SLOT COVER

SLOT COVER

A
()
mA

Four 34934A modules (with attached terminal blocks) connected in an extended-row configuration.
Example: base configuration for each is 16x32; resulting expanded-row matrix is 16x128.

77 7

( SLOT1 / IIIII/I,/ /II/ \\ \\\ \\\ \\\ SLOT§ H

©) L

= ) il

BUSSES

7 u u LUULRNL U

A L

o il

s/
N, SLOT 4 LOT @ )

Eight 34934A modules (with attached terminal blocks) connected in an extended-row configuration.
Example: base configuration for each is 8x64; resulting expanded-row matrix is 8x512.
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In the previous examples, note the module interconnection wires
(illustrated from the rear view) which link the terminal blocks.

Typically, you would connect the upper row of the
extension connector on a lower block to the lower
row of the block above it, as shown in the detail at
right (side view of terminal blocks and headers).

For convenience, Agilent sells (available separately)
a 34934-80003 Expansion Cable Kit, which includes
pre-wired terminators (sold in pairs) you would use
to replace all but the bottom-most of the supplied
terminators in the daisy-chain illustrated at right.

£a

The Expansion Cable (pictured below) has eight 20 AWG wires
pre-connected to the lower row (even pins 4-18) of an expansion
terminator. The eight wires connect to the upper row (odd pins 3-17) of
the next-lower 34934C-001 in the mainframe.

MATR NTERLOCK

Four modules can be interconnected on each side of the mainframe in
this manner, using three expansion cables. Should you need to make the
last connection (between the two upper or lower modules) for an
eight-module expanded matrix, you would have to fabricate the
interconnection using eight 22 AWG coated wires, fitted to

“crimp- to- wire” contacts with latch tabs (FCI part #76357-301LF or
equivalent).
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Arranging Multiple 34934A Modules with Configuration Blocks

The illustrations below show just a few of the possible physical
installations of multiple 34934A-34934C pairs in a 34980A mainframe.

d o o Je ‘E@ N
=
o o of e ﬂ@ e
@ SLOT COVER SLOT COVER
Module [[=A— A @ﬁ A
I nte r- SLOT COVER SLOT COVER
Connections o A A

Two 34934A modules (with attached configuration blocks) connected in an extended-row configurat
Example: base configuration for each is 4x128; resulting expanded-row matrix is 4x256.
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SLOT COVER @@ SLOT COVER oL
gg

AT

| | susses SLOT COVER SLOT COVER AO L

VN A By

0 S ‘Y w—
e N w—

C S04 SIoT8

Alternate method of connecting two 34934A modules.
Example: base configuration for each is 8x64; resulting expanded-row matrix is 8x128.
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Four 34934A modules (with attached configuration blocks) connected in an extended-row configurat
Example: base configuration for each is 16x32; resulting expanded-row matrix is 16x128.

Module .
Inter-Connections
8LOT1 SLOT & H

Jo o Jo | o Jo o
Jo o Jo | o Jo o
Jo o Jo | e Jo o
Jo o Jo | C___Je o

SI0T4 §I0T8

Eight 34934A modules (with attached configuration blocks) connected in an extended-row configurat
Example: base configuration for each is 8x64; resulting expanded-row matrix is 8x512.

160 Agilent 34934A High Density Matrix Module User’s Guide
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In the previous examples, note the module interconnection wires
(illustrated from the side view) which link the configuration blocks. From
a side view, although there are two extension connectors on each side
edge (left and right) of each configuration block; only one is shown.

Typically, you would connect the upper row of the
extension connector on a lower block to the lower
row of the block above it, as shown in the detail at
right.

For convenience, Agilent sells (available separately)
a 34934- 80003 Expansion Cable Kit, which includes
pre-wired terminators (sold in pairs) you would use
to replace all but the bottom-most of the supplied
terminators in the daisy-chain illustrated at right.

The Expansion Cable (pictured below) has eight 20 AWG wires
pre-connected to the lower row (even pins 4-18) of an expansion
terminator. The eight wires connect to the upper row (odd pins 3-17) of
the next-lower 34934C-001 in the mainframe.

MATRIL NTERLOCK

Four modules can be interconnected on each side of the mainframe in
this manner, using three expansion cables. Should you need to make the
last connection (between the two upper or lower modules) for an
eight-module expanded matrix, you would have to fabricate the
interconnection using eight 22 AWG coated wires, fitted to

“crimp- to- wire” contacts with latch tabs (FCI part #76357-301LF or
equivalent).
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Creating Expanded-Row Matrices Using Terminal Blocks

Four-row matrices use the 34934T-001 terminal block. Eight-row or
sixteen-row matrices use the 34934T-002 terminal block.

Your large matrix will be built as multiples of a base configuration of
4x32, 4x64, 4x128, 8x32, 8x64 or 16x32. Thus, please thoroughly read the
appropriate base configuration section in Chapter 2, “Base Matrix
Configuration”, before combining modules and these terminal blocks to
create multiples of your base matrix.

The illustration below shows expansion header locations on the
34934T-001 terminal block; the expansion header layout for the
34934T-002 is the same.

75 il I

G el e E=E =]
]®®®®®®®®®®®®$:::Qgﬂ@@é;ﬁ@@@@@@@@@@@@
c1 c2 c3 c4 R1 R2 CONFIG R1 R2 C33|C34 [C35|C36
DHLHLHLHLHLHL;[[: JUMPERSEEHLHLHL HLIHL|HL
C5 c7 c8 c9 R3 R4 34934T OPTOOL R3 R4 C37|C38 | C39[C40
leoooo00002ee) 1w | 2w 1 MxEd |[@@@e00o002?)
IWOPERATION 1\ B o
loooooo00oeg] ™ " éﬂf]b®®®®®®®®®®d
C9 |Cl0|C11|C12(C13|C14 ZwoaiFéAATION % C41 | C42 | C43 | C44 | C45 | C46
HL|HL|HL[HL|HL[IHL HLIHL|HL[HL|HLIHL
C15 | C16 | C17|C18 | C19|C20 [] C47 [ C48 | C49 [C50 | C51 | C52
o000 ° looooeeo00020)
O
looooooo0000) leooooooo0020)
c21|c22 |c2s|c2a |c2s |co6 i\?u%télazza cs3| cs4 | css | coeal C57 | C58
HL[HL|HL|HL|HL|HL USE OVERLAY HLIHLIHL|HL|HL|HL
C27 | C28 [C29 |C30 |C31 |[C32 C59 | C60 [ C61 | C62 | C63 | C64
200000000000 loooooo0eo0e0)|
C @ VN 24 25 JUMPERS @ :]
C +- 100V EEE

4x32, 8x32, 8x64 and 16x32 expand using both J24 and J25

4x64 and 4x128 expand using only J24

The next section shows how to make connections linking the modules
through the expansion headers.
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Interconnecting Terminal Blocks

At the rear of each terminal block are a pair of 20-pin extension
headers, J24 and J25. These headers provide for row extension and row
signal access.

If your base configuration is 4x64 or 4x128, you need create only one
module interconnection chain, linking all J24 connectors.

For all other base configurations, you must connect create two module
interconnection chains; one linking all J24 connectors, the other linking
all J25 connectors.

For each interconnection chain, to physically link the member modules
in an expanded-row matrix, you must connect the center eight pins
either pins 3-17 (top row) or pins 4-18 (bottom row) of the
corresponding (J214 or J25) extension headers on each terminal block in
the matrix. An example of a daisy-chain connection of a four-module
matrix is shown below.

171513119 ABHHE
ofislicfiali2fiofs 6 42

J24, 34934T-34934A in Slot |L

Interlock
Contmwty\
Jumpers ﬂn HEHNBHEBBE

18isliafi2fiofe fe fal2
J24, 34934T-34934A in Slot ]

175131970531
/ 041816 Q141241008 6 402
J24, 34934T-34934A in Slot
Safety

171513119 A HHE
ARENAERONBEAAE

J24, 34934T-34934A in Slot 4

For convenience, Agilent sells an optional 34934-80003 Expansion Cable
Kit, which includes two Matrix Expansion Cables (these are like the
supplied terminators, but with eight additional wires). There are two per
kit for modes in which you will need two cables per T-block to build the
daisy-chain. On page 161 is an illustration of the Expansion Cable which
comes in the optional kit, and associated wiring instructions.

Keep the bottom-most supplied terminator in a chain intact; then use an
Expansion Cable to connect to the T-block above it. Add an Expansion
Cable per additional T-block in the daisy chain.
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Creating Expanded-Row Matrices Using Configuration Blocks

Four-row matrices use the 34934C-001 configuration block. Eight-row or
sixteen-row matrices use the 34934C-002 configuration block.

Your large matrix will be built as multiples of a base configuration of
4x32, 4x64, 4x128, 8x32, 8x64 or 16x32. Thus, please thoroughly read the
appropriate base configuration section in Chapter 2, “Base Matrix
Configuration”, before combining modules and these configuration blocks
to create multiples of your base matrix.

In Chapter 2, you placed jumpers on each configuration block which
determined which expansion headers are available for module
interconnection.

The illustration below shows expansion header locations on the
34934C-001 configuration block; the expansion header layout for the
34934C-002 is the same.

Female D-Sub connector (to 34934A) Female D-Sub connector (to 34934A) L

I—
CONFIG—___—~ CONFIG
JUMPERS JUMPERS 4X32  4X64

U 4x128
2 [34934C OPTO0L =l l“ol“o”’ ~ |
You can IW/2W/MIXED | o oo 3 5 B
110 g 3

expand the SETJl0=011=012=013 V13 912 ET 310 = J11 = 312 = J1:
matrlx EXTEND ROWS LEFT (35) :ﬂg ’31—7:‘ EXTEND ROWS RIGHT (J4) expand the
USing the ALSO EXTEND TO (36), (P2) : $ ALSOEXTENDTO (33), (P2) matriX USing

— 4X32 AX64 _ _4X128 AX32 AXe4  4X128 j
Mese w7 thetwo
left-side =)= |l [ gl gJoveers auwress| 7| 21| )L

...0r you can

= right-side
headers suacrouccsss (0. TR L] e eees headers
N - G
FEE E=) By (13 A
[ 1!

Male D-Sub connector P1 (io field wiring) ] Male D-Sub connector P2 (to field wiring) ]

The next section shows how to make connections linking the modules
through the expansion headers.
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Interconnecting Configuration Blocks

At each side of each configuration block are a pair of 20-pin extension
headers. On the right side are labeled J3 and J4; on the left side are J5
and J6. These headers provide for row extension and row signal access,
depending on the placement of the block’s J7 jumpers. You must have set
the jumpers to extend rows to at least one of the four extension
headers—possibly two. We'll call these the “live” headers.

If your base configuration is 4x64 or 4x128, you need create only one
module interconnection chain, linking all J5 connectors (if expanding
left) or linking all J4 connectors (if expanding right). If you set the J7
jumpers to also make the J3 or J6 headers live on all blocks in the
matrix, you can alternately create this chain by linking all J3 or all J6
connectors.

For all other base configurations, you must connect create two module
interconnection chains; one linking all J5 connectors and one linking all
J6 connectors (if expanding left); one linking all J3 connectors and one
linking all J4 connectors (if expanding right).

For each interconnection chain, to physically link the member modules
in an expanded-row matrix, you must connect the center eight pins
either pins 3-17 (top row) or pins 4-18 (bottom row) of the
corresponding (J214 or J25) extension headers on each terminal block in
the matrix. An example of one column of a daisy-chain connection of a
four- module matrix is shown below.

17R1513114 9 74531
0418116014 J12 1008 J6 B 402

J5, 34934C-34934A in Slot

) I

7503111090 715030 1
/ I BRAEBELNARAE
J5, 34934C-34934A in Slot 4
Safety

Interlock
Continuity
Jumpers DEHEEEEBAEAHE

20f18fi6fiali2000 s fe faf2
J5, 34934C-34934A in Slot 3

DM EEEL
DEHNAENBRAE

J5, 34934C-34934A in Slot 4
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For convenience, Agilent sells an optional 34934-80003 Expansion Cable
Kit, which includes two Matrix Expansion Cables (these are like the
supplied terminators, but with eight additional wires). There are two per
kit for modes in which you will need two cables per C-block to build the
daisy-chain. On page 161 is an illustration of the Expansion Cable which
comes in the optional kit, and associated wiring instructions.

Keep the bottom- most supplied terminator in a chain intact; then use an
Expansion Cable to connect to the C-block above it. Add an Expansion
Cable per additional C-block in the daisy chain.
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4
SCPI Programming

This chapter provides two main sections.

The first provides the channel numbering algorithm for all
configurations of the 34934A matrix module.

The second presents a summary of the programming
commands you can send to the 34980A to operate and
query status of the 34934A module. For the more
frequently used commands, a description and examples are
provided.

This chapter is not intended to be an exhaustive reference
to these commands; you are encouraged to consult the
Agilent 34980A Programmer’s Reference for complete
command syntax and applicability rules.

Channel Numbering 168

SCPI Commands Used by the 34934A 169
Command Summary 169
Opening and Closing Channels 170
Querying Channels for Open or Closed State 171
Querying the Mainframe for Module Identity 172
Setting the Relay Protection Mode 172
Reading Relay Cycle Count 172
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Channel Numbering

The slot and channel addressing scheme used in the programming
examples follow the general form sxxx where s is the slot number for the
34980A mainframe (1 through 8) and xxx is the three-digit channel
number. Channel numbers for the matrix modules are derived as shown
in the following table:

34934A Module Channel Numbering \

Each row,column intersection has a unique channel number.
This 4-digit channel number is of the form sxxx,
where s is the mainframe slot# for the 34934A module.
Calculate xxx from row R and column C, as shown below

for M1H: xxx =100(2R-1) +C
4x32 for M2H: xxx =100(2R-1) + C +32
(4 matrices) for M1L: xxx =100(2R-1) + C +64
for M2L: xxx =100(2R-1) + C +96
4x64 for MH: xxx =100(2R-1) +C
(2 matrices) for ML: xxx =100(2R-1) + C +64
4x128 xxx =100(2R-1) +C
8x32 for MH: xxx=100R+C
(2 matrices) for ML: xxx=100R + C +32
8x64 | xxx =100R +C
16x32 | xxx =50(R+1) + C
Examples:

in slot #1, 8x64 matrix, you need to address row 3, column 16
Then xxx=100(3) + 16 =316, so the channel # is 1316

in slot #2, 4x32 matrix M2H, you need to address row 4, column 21
Then xxx=100(2x4 - 1) + 21 +32 =793, so the channel # is 2753

The 34980A Web Browser interface, offers the easiest method to view the
channel map for any set configuration of the module.

For complete guidance on LAN connection and navigating the 34980A
Web Browser Interface, see the “Getting Started” chapter of the 34980A
Mainframe Users Guide.
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SCPI Programming

SCPI Commands Used by the 34934A

Command Summary

The commands listed below are used to control and query the
operational state of the 34934A. Not listed are commands whch apply to
all 34980A modules.

4

Subsystem

Commands

DIAGnostic

DIAGnostic:RELay:CYCLes? (@<ch_list>)
DIAGnostic:RELay:CYCLes:CLEar (@<ch_list>)

ROUTe

ROUTe:CLOSe (@<ch_list>)
ROUTe:CLOSe? (@<ch_list>)
ROUTe:CLOSe:EXCLusive (@<ch_list>)
ROUTe:CLOSe:PAIR (@<ch_list>)
ROUTe:CLOSe:PAIR? (@<ch_list>)
ROUTe:MODule:BUSY? {slot | ANY}
ROUTe:MODule:WAIT <slot | ALL>
ROUTe:MODule:WAIT? <slot | ALL>
ROUTe:OPEN (@<ch_list>)
ROUTe:OPEN? (@<ch_list>)
ROUTe:OPEN:ALL [{<slot> | ALL}]
ROUTe:OPEN:PAIR (@<ch_list>)
ROUTe:OPEN:PAIR? (@<ch_list>)
ROUTe:OPERation:OVERIap[:ENABIe] <mode>
ROUTe:OPERation:OVERIap[:ENABIe]?

System -
Related
Commands

SYSTEM:MODule:ROW:PROTection <slot>, <mode>
SYSTEM:MODule:ROW:PROTection? <slot>
SYSTEM:MODule:ROW:PROTection DEFault, <mode>
SYSTEM:MODule:ROW:PROTection? DEFault
SYSTEM:MODule:TERMinal:TYPE? <slot>

In the following subsections are examples which highlight some of the
more commonly used commands listed above.

For complete command syntax, related information and examples of
these and other SCPI commands used to program the 34980A, refer to
the Agilent 34980A Programmer’s Reference contained on the 34980A
Product Reference CD.
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SCPI Programming

Opening and Closing Channels

No physical matrix configuration changes are required for 1-wire versus
2-wire operation. The SCPI commands alone determine if channels on

paired matrices are closed individually or in pairs. Therefore, individual
1-wire and 2-wire commands can be combined in a program sequence.

One Wire Operation

The ROUTe:CLOSe and ROUTE:OPEN commands close and open a single
one-wire channel or list of one-wire channels.

Example 1: The example below opens a single crosspoint at row 3,
column 1, matrix M1L; with the module in Slot 1 and configured for
4x32 mode.

ROUT:OPEN (@1565)

Example 2. The example below closes a path containing two crosspoints.
They are at row 2, columns 2 and 34, matrix MH; with the module in
Slot 2 and configured for 4x64 mode.

ROUT:CLOS (©@1302,1334)

Two Wire Operation

The ROUTe:CLOSe:PAIR and ROUTE:OPEN:PAIR commands close and
open a single two-wire channel pair or list of two-wire channel pairs.
They apply only to the following matrix modes, and operate channels in
the listed paired matrices:

¢ 4x32: Paired matrices M1H and M1L; Paired matrices M2H and M2L
¢ 4x64: Paired matrices MH and ML
¢ 8x32: Paired matrices MH and ML

Example 1: The example below opens a single paired crosspoint at row 3,
column 1, matrices M1H and M1L; with the module in Slot 1 and
configured for 4x32 mode.

ROUT:OPEN:PAIR (@1565)

Note the similarity in syntax to the 1-wire command; tn any paired
command, you specify only the high channel in the pair. However, this
command not only opens channel 1565 on M1H, but also automatically
opens paired channel 1629 on MI1L.

Example 2: The example below closes a 2-wire path containing four
crosspoints (two pairs of channels). The crosspoints are row 2, columns 2
and 34, matrices MH and ML; with the module in Slot 2 and configured
for 4x64 mode.

ROUT:CLOS:PAIR (@1302, 1334)

Note the similarity in syntax to the 1-wire command. However, this
command not only opens channels 1302 and 1334 on M1H, but also
automatically opens paired channels 1366 and 1400 on MI1L.

Agilent 34934A High Density Matrix Module User’'s Guide



SCPI Commands Used by the 34934A SCPI Programming 4

Querying Channels for Open or Closed State

One Wire Operation

The ROUTe:CLOSe? and ROUTe:OPEN? commands query the state of a
single one-wire channel or list of one-wire channels. It returns (for each
channel in the list) a “1” (true) of the channel is closed or a “0” (false)
if the channel is open.

Example: The example below closes the crosspoint at row 4, column 2,
matrix MH; with the module in Slot 5 and configured for 8x32 mode.
Then two queries are sent, with the expected results.

ROUT:CLOS (@5402)
ROUT:CLOS? (@5402) !'Returns a 1
ROUT:OPEN? (@5402) !'Returns a O

Two Wire Operation

The ROUTe:CLOSe:PAIR? and ROUTe:OPEN:PAIR? commands query the
state of a single two-wire channel pair or list of two-wire channel pairs.
They apply only to the following matrix modes, and operate channels in
the listed paired matrices:

e 4x32: Paired matrices M1H and M1L; Paired matrices M2H and M2L
e 4x64: Paired matrices MH and ML
e 8x32: Paired matrices MH and ML

Example: The example below closes the channel pair at row 3, column
2, matrices MH and ML; with the module in Slot 5 and configured for
8x32 mode. Then two queries are sent, with the expected results.

ROUT:CLOS:PAIR (@5402)

ROUT:CLOS:PAIR? (@5402) !'Returns a 1

ROUT:OPEN:PAIR? (@5402) !'Returns a O

Note the similarity in syntax to the 1-wire command; tn any paired
command, you specify only the high channel in the pair. However, this
command returns (for each channel pair in the list) a “1” if both relays
are closed; it returns a “0” if either or both relays are open.
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SCPI Programming

Querying the Mainframe for Module Identity

The SYSTEM:MODule:TERMinal:TYPE? command queries the 34980A
mainframe for the recognized base configuration “ID” for the 34934A
module in a specified slot. The mainframe sees this ID upon bootup,
whether the ID was set by direct D-Sub wiring, terminal block jumper
placement or configuration block jumper placement.

Example: The following command returns the identity of the 34934A
module installed in slot 7, if set for a base configuration of 16x32. The
result does not depend on whether this module is a stand-alone matrix
or used as a member of an extended-row matrix configuration.

SYST:MOD:TERM:TYPE? 7 IReturns R16_C32

Setting the Relay Protection Mode

The SYSTem:MODule:ROW:PROTection command sets the row protection
mode for the 34934A module in a specified slot.

Example: The following command sets the row protection mode to
FIXed, which closes the row protection relays on all rows for the 34934A
module in slot 7.

SYST:MOD:ROW:PROT 7, FIX

Example: The following command sets the default row protection mode
to ISOlated, which opens the row protection relays and bypass relays on
all rows for all 34934A modules in the mainframe. The command is
executed at power-on or following a *RST or SYSTem:CPON command.

SYST:MOD:ROW:-PROT DEF, 1SO

Reading Relay Cycle Count

The DIAGnostic:RELay:CYCles? command queries the cumulative number
of operational cycles (relay cycle count) for any of the 512 crosspoint
relays in the 34934A module, since it was last reset. The query can be
used for a single channel or list of channels.

Example: The following command returns the cycle count at row 8,
column 28, with the module in Slot 4 and configured for 8x64 mode.

DIAG:REL:CYCL? (@4831)
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