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Overview

Introduction

This manual contains service information for the Tektronix 2642A Fourier Analyzer,
option 1H (4 channel), option 16 (high performance input), option 33 (integrated system
controller) and the 2600DA (2600 Digital Measurement Adapter). This manual is for use
by Tektronix service personnel who are familiar with the material covered in the 2642A
hardware reference manual and the Instrument Program User’s Guide.

Handling Printed Circuit Boards

Be careful when handling printed circuit boards to prevent static electricity from
destroying the components. Observe the following precautions:

1.

Before removing or installing a board, always turn off the power to both the
analyzer and the host computer.

Leave the board in its anti-static bag until it is needed.

Whenever the board must contact another object, such as a table or bench,
reference yourself to the object first.

When removing a board from its anti-static bag, reference yourself to the bag by
holding the bag at the opening. Remove the board from the bag by holding the
board along its outer edge.

When installing a board into the unit, reference yourself to the unit by placing
your free hand on the chassis.

When passing the board to another person, hold the board in one hand and make
contact with the other person with your free hand. Continue contact with the
other person until the other person is holding the card.
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Service Precautions

Do Not Service Alone

Do not perform internal service or adjustment of this product unless another person
capable of rendering first aid and resuscitation is present.

Use Care When Servicing with Power On

Dangerous voltages exist at several points in this product. To avoid personal injury, do
not touch exposed connections or components while power is on.

Disconnect power before removing protective panels or replacing components or
assemblies.

Power Source

This product is intended to operate from a power source that does not apply more than
250 volts rms between the supply conductors or between either supply conductor and
ground. A protective ground connection by way of the grounding conductor is essential
for safe operation.

1-2



- Overview

2642A ANALYZER SPECIFICATIONS

INPUT CHANNELS

Channels
Two input channels standard, four optional

12 bit ADC standard, 16 bit ADC optional
Simultaneous sampling on ali channels

Analysis Bandwidths
Baseband: DC to 5 Hz up to DC to 200 kHz in 15 selections
with a 1,2,5 sequence

Zoom: Bandwidths +5 Hz to +100 kHz in 14 selections ina 1,2,5

sequence. Center frequency resolution better than 0.5 Hz over
the entire 200 kHz bandwidth.

Sampling Frequency
Sampling frequency is 2.56 times analysis bandwidth (for
instance, at 200 kHz bandwidth, sampling frequency is 512 -
kHz and sampiing period is 1.953 ps)

Frame time: N sampling periods, where N=64,128,...,4096

——2 Accuracy : $0.01%

Impedance
1 MOhm £1%, shunted by 150 pF +10%

Input Type
Differential with BNC shell retumed to chassis through 10
Ohms and protection diodes

Maximum Input Level
Protected to +30 volts, BNC center conductor to chassis or
BNC shell

Protected to +0.6 volts, BNC shell to chassis

Full Scale Ranges
20 ranges in 3 dB steps from+14 mV to +10 Volts (peak)

Manual or auto ranging

Selectable DC Offset
Range: +10 volts

Accuracy: 0.05% of setting + 2 mV = W/ l% ] et olicks
* y 7
Resolution: better than 10 mV 12 Ao ﬁﬁf«lﬁ‘%y

Residual DC Offset
Less than 0.05% of full scale range 0.5 mV
(after auto-calibration, input terminated with 50 Ohms)

@ bes) ek

Coupling
DC: direct coupling
AC: single pole RC, -3dB @ 0.8 Hz +10%
Accelerometer bias: 2 mA £10%, +13 V Max

intemal: connection to internal signal generator before
its 50 Ohm source resistor

Anti-Alias Filtering
Type: Fixed ninth order analog elliptic fitter followed by
real-time digital filtering providing 80 dB minimum alias
protection over all analysis bands. Filters can be bypassed
for optimum time-domain fidelity.

Ripple: DC to 100 kHz: £0.15 dB; DC to 200 kHz: 0.2 dB
Channel-to-channel match:

Phase Magnitude
In degrees indB
3 mHz ‘
10 50 kHz 0.5 0.075
50 kHz '
10 100 kHz 1.0 0.125
100 kHz
to 200 kHz 20 0.2
« Inputs DC coupled, same gainrange
« Comrectable to better than 0,01 dB and 0.01 degrees with
a simple MATH operation

Transient Response

——==Rise time (10 to 90%): 1 sampling period
~—=0vershoot: 0% (with anti-alias filters bypassed)

Trigger
Modes: free run (off), auto arm, manual arm, first frame (free
run after first trigger)

Delay: pre-trigger up to 1 frame, post-trigger up to 4 frames

Source: selectable between channels 1, 2, 3, 4, signal
generator synchronization, or external trigger (TTL)

Filtering: selectable, before or after input digital filters
Level: - 83% to +83% of full scale in 27 steps

Slope: positive or negative

Hysteresis: 5% or 15% of full scale input range
Uncertainty: +1 sample

1-3
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INPUT CHANNELS (Continued)

Noise Floor
100 Hz - 5 kHz: -133 dBVrms/VHz
5-50 kHz: -139 dBVms/~Hz_
50 - 200 kHz: -141 dBVrms/\Hz
(Measured using 14 mV range, input terminated
with 50 Ohms)

Cross Talk
Better than 150 dB isolation between any two channels over
entire DC to 200 kHz analysis range (50 Ohm source and input
termination)

Absolute Accuracy (Spectrum Analysis)
For the 16 bit ADC option:
DC to 100 kHz: £0.003% of input range + 0.15 dB
100 to 200 kHz: £0.003% of input range £ 0.2 dB

For the 12 bit ADC:
DC to 100 kHz: £0.0125% of input range + 0.15 dB
100 to 200 kHz: +0.0125% of input range + 0.2 dB

The overall accuracy is the sum of the absolute accuracy,
window flatness, and noise floor.

Interchannel Delay
Up to 65536 sampling periods of delay can be specified
between input channels. Independent delays can be specified
for each channel.

Common-Mode Rejection
60dB, DCto 1 kHz

Measurement Range
Better than 150 dB (maximum input level to minimum
detectable signal)

Dynamic Range
All harmonic and intermodulation distortion, and spurious
responses will be below the full scale input by the table entry:

16 Bit ADC
DC to DCto DCto DCto
Full Scale V | 55112 | sokHz | 100 kHz | 200 kHz
0.014-0.055V | 80dB | 80dB | 75dB | 70dB
0.078-3.5V | 90dB | 90dB | 85dB | 83dB
5.00-10V 90dB | 85dB | 80dB | 78dB
12 Bit ADC
DC to DC to DCto DCto
Full Scale V | 551117 | s0kHz | 100 kHz | 200 KHz
0.014-0.055V| 75dB | 75d8 | 75dB | 70dB
0.078-3.5V | 75dB | 75dB | 75dB | 75dB
5.00-10V 75dB | 75dB | 75dB | 75dB

(15 averages, Hanning window, 2048-point frame, input at 90%
of full scale, 50 Ohm source, DC or AC coupled) i

PROCESSING

Fourier Transform (FFT)
Arithmetic: true 32 bit floating point FFT (130 dB numerical
dynamic range)
Speed: 3 ms for 1K real to complex transform with windowing
and spectral averaging .

Frame size: selectable from 64 to 4096 points

Real time bandwidth: 100 kHz, for single channel
autospectrum, fast additive averaging (display off), 2048-point
frame size

Spectral Lines
Selectable from 25 to 1600 (no. of lines = frame size/2.56)

Frequency Resolution
From 0.003 Hz to 8000 Hz (bandwidth/no. of spectral lines)

Window Functions
A selection of 17 including: Boxcar, Hanning, Hamming,
Biackman-Harris, Blackman, Exact-Blackman, Flattop,
Potter (200, 201, 210, 220, 310), Force (.1, .25),
Exponential (.01, .05, .1)

Window Flatness
Boxcar: +0, -4.0 dB
Hanning: +0, -1.5dB
Flattop: -0, +.02 dB

Transient Capture
Record length: standard with 500 K samples of storage.
Optional memory expansion provides up to 3.5 M samples.

Throughput: 256 K samples per second, continuous transfer to
memory (no gaps).

Post-processing: all standard functions (autospectra,
cross spectra, transfer function, etc.)

14



Overview

SIGNAL GENERATOR

Basic Characteristics
Full Scale: +10 Valts (peak)

Impedance: 50 Ohms + 2%

Protection: 20 V max center conductor to chassis, 0.6 V shell
to chassis

Current: + 20 mA max
Stability: unconditional
Converter: 16 bit D/A

Functions .
Sine, square, sawtooth, triangle, impulse, random, adjustable
random, chirp, arbitrary

Random: bandlimited spectral energy matches input analysis
bandwidth

Adjustable random: center frequency and bandwidth user
selectable

Chirp: spectral energy matches input analysis bandwidth and
is concentrated on spectral lines

Arbitrary (see below)

Frequency Accuracy
Within 0.01% of displayed setting

Frequency Resolution
Sine: .0002 Hz

Square, triangle, sawtooth: 10 mHz + 0.1% of setting
Adjustable random center frequency: 0.5 Hz
Arbitrary output center frequency: 0.5 Hz

Noise Floor
100-500 Hz: < -115 dBVrms (500 Hz BW, 2048-point frame)

500 Hz-200 kHz: < -105 dBVrms (200 kHz BW, 2048 frame)

Dynamic Range
All harmonic and subharmenic distortion and spurious signals
are below the output level (sine function) selected by the table
entry:

Frequency Range
Peak Output DCto DC to
Level 20 kHz 200 kHz
0.07-0.2V 80dB 80 dB
0.2-2.0V 90 dB 85 dB
2.0-8.5V 80 dB 75 dB

Smoothing Filter
Type: digital interpolation fitter followed by an 9th order 200
kHz cutoff elliptic filter with sin(x)/x comrection

Bypass: fitters can be disabled for optimum time-domain fidelity

Amplitude Accuracy (Sine Function)
0.2 mHz to 100 kHz: $0.005% of full scale +0.1-dB
100 kHz to 200 kHz: £0.005% of full scale + 0.2 dB

Arbitrary Output
Signal specification in time or frequency domains as well as
replaying a measured signal

Record length: any length from 16 to 4096 samples
Sampling rate: set to 2.56 times selected output bandwidth

Bandwidth: digital interpolating filters to select from 15 output
bandwidths (identical to input bandwidths) -

Frequency translation: center frequency from 0.5 Hz to 200
kHz with 0.5 Hz resolution

Burst Mode
Random: selectable on/off times, repeating or non-repeating
sequences

Adjustable random: selectable on/off times, repeating or
non-repeating sequences

Chirp, arbitrary: selectable off time

Synchronization
A sync signal is generated that can be selected as a trigger for
the input channels

Transient Response
Rise time (10 to 90%): 1.2 us

Overshoot: 0% (With output smoothing filters bypassed)

Selectable DC Offset
Range: £10 Volts

Accuracy: 0.05% of setting £ 2 mV
Resolution: better than 10 mV

Residual DC Offset
0.01% of voltage setting +1 mV
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SOFTWARE

Standard Software

IP (Instrument Program): interactive control, via keyboard or
mouse, of all features of the input channels, signal generator,
and processing hardware for time, spectrum and network
analysis. Up to four simultaneous real-time displays of time,
PSD, auto and cross spectra, auto and cross correlation,
transfer function, coherencs, impulse response, or orbit.
On-line manual, user control of units and limits, printer/plotter
interfaces, storage and recall of data and setups, Microsoft
Windows compatibility.

MEASURE: Provides the same capabilities as IP for
automated measurements (command line control of analyzer).

TCAP: Transient capture of long time records to memory or
disk. Results may be reviewed and post-processed using IP or
SEEFILE.

SEEFILE: Specialized display facility for reviewing transient
capture data. Includes envelope display of entire record.

MATH: Waveform arithmetic, including interactive control,
keystroke programmability, and script files.

Swept Sine: Swept sine transfer function analysis, providing
independent control for up to 20 frequency spans.

PLT: Advanced display and plotting facility for use with ali the
above software.

ASCIILNK: Converts data to ASCII form compatible with
spreadsheet input. Additional capability for conversion to
formats compatible with PC-Matlab (from The MathWorks) and
MATRIXx (from Integrated Systems).

Optional Software
Production Test Manager: Acquires data and compares it to
manually defined or automatically generated limits. Pass/ail
operator interface, error reports, data archiving, serial number
tracking.

Control System Analysis: Open loop transfer function
estimators, time or frequency domain methods of system
identification. PC-Matlab is also available.

Spectral Maps and Order Tracking: For applications in rotating
machinery, sonar, and electrical measurements. Waterfall
displays, color or grey scale spectral maps, and order tracking.

Modal Analysis: STAR (from Structural Measurement Systems)
is available for mode shape identification and animation.
TekStar provides automatic sequencing of measurements with
data storage in Star format. FastScan provides additional
features for large channel count modal measurements.

Third Octave Analysis: Simultaneous display of narrow band
data with octave or 1/3 octave data. A,B,C or flat weighting,
exponential or linear averaging, up to 31 third octave bands, up
to 4 channels.

Application Development Kit: High level subroutines, callable
from Borland's Turbo Pascal, which provide control over the full
functionality of the 2642A. Includes the interactive block
display routine and menu driver used by all members of the
2600 Application Library. (Includes Turbo Pascal)

GENERAL

Miscellaneous 1/0 (Back Panel)
External triggering: selected by trigger source menu, negative
going TTL signal

Trigger sense: TTL output indicating trigger event

External sampling: selected by input menu, TTL input (512 kHz
max) that drives the ADC sampling rate. Can be driven at 512
kHz by an external frequency standard for frequency
accuracies beyond the +0.01% internal time reference or be
used for variable frequency sampling.

Calibration

User-invoked autocalibration procedure corrects for input and
output gain and offset errors by using an internal voltage
standard. The analyzer will mest the specifications after this
calibration. The calibration factors are stored in non-volatile
memory. The calibration will hold over a 10 degree C. range
and for four hours from the last internal calibration.

Environment
Operating temperature: 0 to 50° C (ambient)
Relative humidity: 90% at 40° C (non-condensing)
Altitude: 15,000 ft

Power
95-126 VAC, 48-62 Hz
180-250 VAC, 48-62 Hz
175 Watts maximum

Weight
27 Ibs (12.3 kg) without options
44 Ibs (20 kg) with option 33 (Integrated System Controller)

Dimensions
16.75 in. (425 mm) wide
17.0 in. (431 mm) deep
7.0 in. (177 mm) high without options
9.5 in. (241 mm) high with option 33

Due to our dedication to continuous improvement, specifications are subject to change

1-6
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2600 Digital Measurement Adapter Specifications

Digital measurement channels:
Digital output channels:

ESD protection:

Input/Output data rate:

Maximum burst length:

Digital data format:

Parallel digital interface:

Serial interface bit rate:

Serial frame synchronization:
Minimum sample clock pulse width:

GENERAL

2

1 (word generator)

2000 volts

512,000 samples per second, maximum continuous
10 million samples per second, maximum burst

512 words

Serial or paraliel; fixed point; 2's complement or offset binary
Bidirectional or unidirectional bus

10 MHz, maximum ‘

Positive edge or negative level

35ns

DIGITAL MEASUREMENT CHANNELS

Number of bits:

Input loading:

Parallel input setup time:
Parallel input hold time:
Analog output:

Dynamic range, up to 50 kHz bandwidth:
Dynamic range, up to 200 kHz bandwidth:

16

Less than 1 mA and 20 pF

30ns

S5ns

+/- 2.5 volts peak; 50 Ohm output impedance;

less than 50 mV DC offset; less than 2 mV rms noise
90 dB typical (85 dB worst case)

85 dB typical (80 dB worst case)

DIGITAL WORD GENERATOR
Number of bits: 12
Output drive capability: 2 mA, tri-stateable
Parallel output delay: 75ns

Analog input:
Dynamic range, up to 100 kHz bandwidth:
Dynamic range, up to 200 kHz bandwidth:

Operating temperature:
DC power:

AC power:

Size:

Weight:

+/- 2.5 volts peak; input impedance 100 kOhm, 50 pF
80 dB typical (78 dB worst-case)
75 dB typical (65 dB worst-case)

ENVIRONMENTAL

0t0 50 °C

5 volts at 2.5 Amp, provided by external power supply (included)
100 to 250 volts, 47 to 63 Hz, 30 watts max

5x18x21cm (2x 7 x 8.4 inches)

1.5kg (3.25 Ibs)
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Technical Description

This section provides an overview of the 2642A hardware to assist the test technician in
understanding the system.

The 2642A contains four main assemblies:

e A CPU board

e Two or four Digital Front End (DFE) boards (input channels)
e A Channel Controller board

e A Digital Back End (DBE) board (signal generator)

The overall system block diagram on page 3-1 shows these assemblies and their
relationships. To see how the various functions are partitioned onto PC boards, consult
the individual board descriptions that follow.

CPU Board (100-004721-xx)

The CPU Board contains the following groups of circuits:

e Control processor, math co-processor and main memory
e Boot Prom / Monitor

o Serial Port (UART)

e Floating Point Accelerator (FPA)

e Calibrator (1 kHz square wave)

e DIO port (Digital Input/Output)

e SCSI Controller (Small Computer System Interface)

¢ Front Panel Driver

The CPU board block diagram is shown on page 3-2.

Control processor, math co-processor and main memory

The control processor is a National 16 bit microprocessor called the NS32CG160 (U29).
The CG160 (for short) is used as a general control processor to orchestrate the flow of
data among the v:ious acquisition and computational subsystems within the instrument.
The CG160, along with its companion floating point unit (the NS32081), also performs
most of the less iime-critical computations. The more time-critical computations are
accomplished by the FPA using an AT&T DSP32C DSP chip (U25) and also by the
various AT&T DSP16 DSP chips on the front-end (DFE) & back-end (DBE) boards.




Technical Description

The CG160 runs at 15MHz (i.e. a 66.7 ns clock time). Each memory or I/O cycle is
accomplished in 4 clocks (266.7ns). Two internal wait lines are used to slow the memory
cycle down by 1,2, or 3 clocks for the Boot PROMs (U32 & U33) and for the EEPROM
(U38) so that slower, cheaper parts can be used for these non-critical memories. An .
external wait line is also provided which can slow the memory cycle down by an
unlimited number of clocks, although currently this line is used only by the DRAM
controller (U28) on the CPU board itself. The DRAM controller will assert this wait line
periodically to hold up the CPU in order to refresh the DRAM array (U16 thru U23).

The DRAM array consists of 2,4,6, or 8 SIMMs (Single Inline Memory Modules). Each
SIMM contains 1 MegaByte of memory (no parity). Two SIMMs are standard resulting
in 2 Mbytes of main memory. Options will bring this up to 4, 6, or 8 Mbytes. The
DRAM controller chip is a National DP8421A or the equivalent National NS32CG821.
(The latter chip is limited to only 8 Mbytes which is obviously not a limitation here.)

The CG160 includes two on-chip DMA (Direct Memory Access) channels which use the
"fly-by" type of DMA transfer, meaning that only one memory cycle is used per transfer
(266.7 ns transfer time). This means that DMA transfers can occur only between memory
and an implied DMA device (memory to memory transfers are not allowed). DMA
channel O can be used by the FPA or the channel controller or both (see DMODE below).
DMA channel 1 is shared by the SCSI controller, the DIO port, and a possible off-board
device. The CG160 selects the number of DMA cycles that can happen consecutively.
The choices are 1,2,4,8, or unlimited. If a DMA request is permanently active while the
unlimited mode is selected, a DMA transfer will happen every 266.7 ns until the entire
word count is completed.

The CG160 also includes an on-chip interrupt controller allowing 16 levels of interrupts.
The interrupts caused by events external to the CG160 are prioritized by the priority
encoder U44 (GAL22V10). There are also several interrupts which may be enabled from
on-chip sources (DMA and Timers).

OFF CHIP INTERRUPTS ON CHIP INTERRUPTS
Source Level Source Level
External (Y-AS5) 15 (highest) DMA (DIP=1) 14
Extemnal (Y-B5) 11 TIMER 1(A) 10

UART 8 TIMER1(B) 9

FPA 4 DMA (DIP=0) 6

DIO 2 TIMER 2(A) 5

SCSI 1 Qowest) TIMER2(B) 3

The two extenal interrupt lines -INTEX1 and -DNTEX2 (on Y-A5 and Y-B5) are not
currently used, but may be asserted by some future device. Since these interrupts activate
more than one of the CG160’s IRQ lines, they must be synchronized with CTTL for
reliable operation. Activating INTEX1 or INTEX2 on the falling or rising edge of -TSO
will accomplish this (since CTTL does not go to the edge connector).

2-2



Technical Description

The address decoders (U47,U30 & U44) divide up the CG160’s 16 Mbyte address space
as follows:

BOOT PROM: 00 0000 to 00 7FFF (32Kb)
MAIN DRAM: 00 8000 to 7F FFFF (almost 8§ Mb)
MEGC: C00000 to  CFFFFF (1 Mb)
MEGD: D0 0000 to  DF FFFF (1 Mb)
MEGE: E00000 to  EF FFFF (1 Mb)
FPA: FA 0000 to  FA OOIF

DIO: FB 0000 to  FB 003F

EEROM: FC0000 to  FC3FFF

UART: FD 0000 to  FD O00F

SCSI Catrir: FEO0000 to  FEOO1F

Front Panel: FF 0000

MISC Register: FF 2000

The MEGC, MEGD, and MEGE are signals to the backplane that provide address space
for the other boards. Currently all the other boards use MEGE, leaving MEGC and
MEGD unused. All the addresses from FO 0000 to FF FFFF are used intemal to the CPU
board and use a separate data bus internal to the CpU.

An EEROM (Electrically Erasable Read Only Memory) provides 8 Kbytes of
non-volatile memory, meaning it does not lose its memory when the power is tumed off.
The calibration results are stored in this memory so that the calibration routine does not
have to be repeated every time the instrument is turned on. The EEROM is also used to
save the instrument model, serial number, and options installed.

The MISC Register is a 9 bit read/write register with the following bits:

ESSEESEE S S |
| bit 15 .... bit 7 bit 6 bit 5 bit 4  bit 3 bit 2  bit 1 bit 0 |
| VFAST DMODE1 DMODEO CALENB CAL3100 DMATOC PU SCSIDMA EEE PDRAM |
ettt |

Bit 0: PDRAM: This bit must always be 0 except when programming the DRAM
controller.

Bit 1: EEE: Enable Electrically Erasable ROM. When this bit is 0, writes to the EEROM
are disabled. (reads are never disabled)

Bit 2: SCSIDMA: If this bit is 1, the SCSI controller is enabled to use DMA channel 1.

Bit 3: DMATOCPU: Set to 1 to allow a DMA device external to the CPU board to
DMA data to the CPU board. Set to zero otherwise. Note that this only applies to DMA
channel 1. This bit must be set to 0 when the SCSI controller or the DIO controller is
enabled for DMA. Thus the only time it should be 1 is when the DMA channel 1 is being
used by an off board DMA device and data is being transferred from this device to
memory. (No such devices exist yet) ‘
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Bit 4: CAL3100: When this bit is 1, the calibrator is set to produce a square wave that
alternates between 0 volts and 3.1 volts (+/- 5%). When this bit is 0, the square wave
alternates between 0 and 5 volts (+/- .01 %).

Bit 5: CALENB: The calibrator signal is enabled onto the Analog Bus only when this
bitis 1.

Bits 6 and 7: See table below (the BIGFIFO is on the channel controller)

DMODE: DMODE1 DMODEO

0: 0 0 DMA from BIGFIFO to Memory (FIFOMEM = 000h)
1 0 1 DMA from FPA to Memory (FPAMEM = 040h)

2: - 1 0 DMA from Memory to FPA (MEMFPA = 080h)

3 1 1

DMA from BIGFIFO to FPA (FIFOFPA = 0COh)
Bits 8 - 14: Not used

Bit 15: VFAST: This is a read only bit (Very FAST). Reads as Oora 1 depending on the
programming of GAL (U35). Currently programmed as a 1 to enable the high real time
bandwidth. Reprogram as a zero, to reduce real time bandwidth to satisfy export
restrictions (a moot point by now). Writing this bit has no effect.

Boot Prom / Monitor

About a half second after power is turned on or after the reset switch is pressed, the reset
signal will go high, and the CG160 will start executing instructions from the boot proms.
These two UVproms contain a total of 32 Kbytes which hold the monitor program along
with some instrument diagnostic programs. The main purpose of the monitor program is
to provide a protocol for down-loading the main DRAM memory with the code that is
used for running the instrument.

You can communicate with this monitor program for diagnostic purposes if you have the
serial port hooked up to your computer as described in the installation section of the
2642A Hardware Reference Manual. Follow these steps:

1. Type “TOMON -K” and press Return. TOMON enters its terminal emulator
' mode.
2. Tum onthe 2642A (or press reset). the message “R Tektronix 264x Monitor
v1.11" appears (the version number may vary).
3. Type an “@” sign (shift 2) to enable echoing of characters.
4. Type “xq” and press Return. A simple diagnostic is executed, and the results
appear on the screen.
Another useful command is “xm”. This command executes a diagnostic of the main
DRAM memory. Be patient, it takes about 35 seconds per pass (longer if a memory
option is installed). xq and xm are probably the only monitor commands you will ever
need. If you want more information about monitor commands, type “7”.
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Serial Port (UART)

Data and commands are sent and received via a RS423 (or RS422) serial port using U31,
a National NS16550 UART (Universal Asynchronous Receiver/Transmitter). This is the
same type of UART used in BM AT computers. This part is specified to have a
maximum transfer rate of 56000 bits per second. However it is well known that the part
reliably works at twice this rate. The 2642A can take advantage of this fastest rate for
block transfers. The serial port is normally configured for RS423 (which is compatible
with RS232) but can be reconfigured for RS422 by adding a resistor (R30) on the CPU
board and by using different cable connections. The CPU board serial port connector pin
definitions for RS423 and RS422 are shown below. The serial port cable wiring diagram
(for the RS-232/423 only) is shown in the 2642A hardware reference manual. Note that
this serial port pin definition does not correspond to any known standard, because this
connector was first defined (on the 2630) in 1985, before the 9-pin PC/AT serial port
definition was invented. A minor advantage of the CPU board’s serial port definition is
that you can choose between RS423 and RS422 only by switching cables (and adding a
resistor). The disadvantage is that you can not use a serial cable purchased at any
computer supplier.

Serial Pin Connector, CPU Board

Pin__| Signal
RS-232 and RS-423 (single ended)

Ground

Clear to send (input to 2642A)

Ground

Ground

Received data (input to 2642A)

Transmitted data (output from 2642A)

Request to send (output from 2642A)

Not used -

Not used

© |00 | jOr | 10N

RS-422 (differential)
- Clear to send (input to 2642A)
+ Clear to send (input to 2642A)
Ground
- Received data (input to 2642A)
+ Received data (input to 2642A)
Not used
Request to send (output from 2642A)
- Transmitted data (output from 2642A)
+ Transmitted data (output from 2642A)
The board is configured for RS-232/423 at the factory. The RS-422 configuration requires
a 100 ohm resister to be added (R30) and different cable wiring.

© {0 N | &1 N |
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Floating Point Accelerator (FPA)

The FPA is used for the most time-critical computations, such as the FFT (Fast Fourier
Transform), windowing, and auto & cross spectral averaging. The FPA consists of a very
fast floating point DSP chip from AT&T called the DSP32C coupled with fast static ram
for data storage. The DSP32C has a 20 ns clock time, with non-memory instructions
executing in 4 clocks (80 ns). Each reference to the external static ram causes a 1 clock
(20ns) wait state to be inserted, although this wait state could be eliminated by changing
the 35 ns static ram to 20 ns. The high speed of this DSP chip allows a real time
bandwidth of 100KHz. In addition to the real time bandwidth improvement over the old
fixed point FFT processor of the 2630 and 2642, the FPA will increase accuracy (reduce
FFT noise) and also allow frame sizes up to 16384 points. The frame size limit could be
expanded further if demanded, at the cost of overcoming some additional software
limitations. (Also the current IP software can not handle frame sizes larger than 4096.)

The static memory is organized into 32 bit words, thus each word can hold one single
precision floating point number. (Double precision floats are not supported.) The
complete static memory for the DSP32C (U59) is contained on a single static ram
module using a 64 pin ZIP (Zig-zag in-line package). Three different memory sizes can
be plugged into the 64 pin socket. The smallest (16K by 32 bits) is the cheapest (approx
$80) and will be used in the standard product. With only 16K words, the high real-time
bandwidth will only be achieved at limited selections of frame size and number of active
channels. (See table below). Beyond these limits the real-time bandwidth would revert to
that achievable with the older fixed point FFT processor. The next larger size provides
four times as much memory (64K by 32 bits) at approximately four times the cost. The
largest size memory available in this package (256K by 32 bits) is so expensive ($2500)
that its use is not likely for another year or two, until the price becomes more reasonable.
The following table shows the maximum frame size at which the high real time rate can
be maintained for four arbitrary conditions

---- memory size in words ----

Number of 16K 64K 256K
Aspecs/Cspecs
1/0 8192 16384 16384
2/1 4096 16384 16384
4/6 1024 4096 16384
16 /48 256 1024 4096

The 18 bit address bus and the 32 bit data bus to this memory are private to the DSP32C
and is not shared or multiplexed with the CG160 bus. However the CG160 can read and
write this memory (via programmed transfers or DMA) by using the 16 bit parallel I/O
port built into the DSP32C for this purpose.

The basic scheme is to first write into an address register (PAR/PARE) internal to the
DSP32C (also via the parallel I/O port), and then to successively read or write the
DSP32C data register (PDR), causing the word to be automatically transferred to the
static memory and also causing the address register to increment by two. (The DSP32C
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memory is byte addressed with all instructions and 32 bit floats on addresses that are
multiples of 4.)

The same method is used to load instructions into the DSP32C internal memory.
Instructions may also be loaded into the static ram; however, because of the wait state
required, this will not be done unless the program gets t00 big to fit in the internal ram.
In addition to DMA transfers between CG160 main memory and DSP32C memory, we
can also DMA directly from the Channel Controller Big FIFO into the DSP32C memory.
(See DMODE bits in section 1.) Note: When DMA from BIGFIFO to FPA (DMODE =
FIFOFPA) is selected the DMA controller must be set up using the channel controller as
the memory device. Thus FRMEM is set, AINC is clear, and DADR = EF0012.

The DSP32C memory mode pins are connected to select memory mode 4, which
partitions the DSP32C 24 bit address space into the following pieces:

Memory name Size (in 32 bit words) Start Adr (hex) End Adr (hex)

RAM?2 512 00 0000 00 O7FF

Extermal Mem A 1,572,352 00 0800 5F FFFF
External MemB 2,620,416 60 0000 FF AFFF
RAMO . 512 FF FO00 FF F7FF
RAMI 512 FF F800 FF FFFF

We have chosen external memory A to be vacant and to use only the first 16K, 64K, or
256K words of external memory B (depending on the type of static ram module chosen).
The CG160 can initiate a reset sequence from the DSP32 parallel I/O port, at which point
the DSP32C will begin executing instructions at address 000000 (RAM2). Therefore
most of the code is stored in RAM2 with any excess running into RAMO or RAM1. The
remainder of the internal memory is used for temporary variables and data.

The DSP32C program may interrupt the CG160 by sending a byte out the on-chip serial
port (this port is otherwise not used). An additional register (PIR) can be used as a means
of communicating between the CG160 and the DSP32C without disturbing the
PDR/PAR registers. Although this register can be used for two way communication, it
will normally be used for the CG160 to transmit information to the DSP32C.

The DSP32C parallel I/O port registers are accessed by the CG160 at the following
addresses:

ADDRESS NAME  FUNCTION

FA 0000 PAR Address register (16 LS bits)

FA 0016 PARE Address register (8 MS bits)

FA 0004 PDR Data register (16 LS bits)

FA 0018 PDR2 Data register (16 MS bits)

FA 000E PCR Control register

FA 0010 PIR Communication register (16 bits)

27




Technical Description

Calibrator (1 kHz square wave)

The CPU board includes a calibrator, so that the front & back ends can be automatically
gain calibrated without the need for gain potentiometers. Central to the calibrator is a
voltage reference IC (U53) that is laser trimmed to 5 Volts plus or minus .01 percent.
This is used to generate a 1kHz square wave that switches between 0 and 5 Volts. The
1kHz switching frequency is generated by TIMER A which is one of the 3 timers
internal to the CG160. The calibrator signal can be switched onto the analog bus
(ABUSH & ABUSL on the backplane, also used for back end coupling) by switch U56.
This 0 to 5 Volt square wave is used to calibrate the 10 Volt range of the front end.

The front end has 6 gain stages to allow 19 additional ranges, down to 14 millivolts. To
calibrate each of these 6 stages, a slightly lower amplitude square wave is required. For
this purpose, a resister divider is used to generate a 1kHz square wave between 0 and
approximately 3.1 Volts (+/- 5%). Fortunately the amplitude accuracy of this 3.1 Volt
value does not affect the accuracy of the final calibration since it is used only for relative
measurements with the calibrated 10 Volt range.

DIO port (Digital Input/OQutput)

The Digital 10 port, which has the same functionality as the 2630 DIO card;’is des1 gned
to serve two functions. The first is to provide a method for high speed ¢ data acquisition to
disk by avoiding the bottleneck of the serial interface. The second use of the DIO port is
as an alternate method (from that used by the 2600DA) of making digital measurements
and providing digital excitation.. The advantage of the DIO port over the 2600DA is a
better dynamic range, since it avoids all conversions to and from the analog domain. The
main disadvantage is the difficulty in making mixed-signal (ahalog/dlgltal)
measurements. This second use will require the addition of a digital pod. The DIO port
option has not been released as of this writing. An extra ‘cutout will be required in the
back panel to accommodate the 60 pin connector (J 2)

Central to the DIO port is a 60 pin connector (nbbon cable type) located on the card edge
(rear of instrument). This is intended to be connected to a pod (looks like a logic analyzer
pod) which is included as part of the DIO optxon The DIO port in conjunction with the
pod will allow the user to input and output high speed high resolution digital signals (up
to 16 bits and up to S MHz data rates) tofand from the DUT (device under test).

e
The pod is necessary because a cable- from the instrument to the DUT would be to long
to allow direct connection to most hlgh speed processors. The pod contains active buffers
so that one can connect to the DUT without severely loading its high speed signals. The
pod approach also will make it easier for us to customize the DIO for use with specific
DSP processors. /

The DIO circuitry on the, C/PU card includes two FIFOs, one for capturing data from the
DUT (called the input | FIFO-U7 & U8), and one for sending data to the DUT (called the
output FIFO - U1 & U2). Both FIFOs are 16 bits wide and 4096 words deep. These
FIFOs (4 IC’s) are- depopulatcd if the DIO option is not ordered. Most of the rest of the
circuitry is contained in U9, a XILINX 3020 FPGA (Field Programmable Gate Array)
which is also depopulated for the same reason. The schematic for the FPGA contents

/
/

/’//(
//
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begins on page 9-64. Note that this schematic is hierarchical. The first page is the upper
level with the lower levels on the remaining 15 pages. The XILINX software compiles
this Futurenet schematic to create a bit pattern which is used to program the serial prom
(U4). On power up the contents of this serial prom is automatically downloaded to the
FPGA. Thus programmed, the FPGA contains the following:

"« 10 MHz oscillator used to control the DIO state machine }
o 12 bit pre-trigger counter J
e 12 bit post-trigger counter /
¢ 7 bit status register /
e 7 bitmode register //
* 5 bit configuration register /
e Address decoding /
 DMA request/acknowledge logic :
e Interrupt logic AN

The 60 pin interface to the DIO pod (J2) consists of the following signals:
1) Output signals from DIO pod (Inputs to CPU board)

IF0-15  Input Fifo Data

.CLKIN Data is clocked into the Input Fifo on the falling edge of -CLKIN
.CLKOUT Data is enabled from the Ouput Fifo to the OF0-15 lines when this line is low
-TRIGIN For transient captures, the falling edge of this line indicates the trigger point

IL.) Input signals to the DIO pod (Outputs from the CPU board)

OF0-15  Output Fifo Data / -

-OFOR  Output Fifo Output Ready. This signal is low when the Output FIFO contains at
least one data word. (High when Output FIFO is empty)

-IFIR Input Fifo Input Ready. This signal is low when the Input FIFO can accept more
data from the pod. (High when Input FIFO is full)

.WRPD1 Low to write to pod register 1. (See MDATO-7 below)

.WRPD2 Low to write to pod register 2. (See MDATO-7 below)

-RDPD1  Low to read pod register 1. (See MDATO-7 below)

-RDPD2 Low to read pod register 2. (See MDATO-7 below)

.RDPD3 Low to read pod register 3. (See MDATO-7 below) N

I11.) Bidirectional signals
MDATO0-7 Used to read and write the various 8 bit pod registers.

The use of the three pod read registers and the two pod write registers depends on the
pod design which is not yet final. However a logical and very flexible use of these
registers would be as follows: Write register 1 (WRPD1) would be used to select the
function for reading and writing register 2. Read register 1 (RDPD1) would simply read
/back the byte that was written by WRPD1, thus providing a means for the CG160to
" verify that the pod was connected. Note that this scheme allows up to 256 bytes to be
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\\

read/written from/to the pod. Also note that RDPD3 is spare and could be used to read a
pod ready bit if needed, or altematively this signal could be used as a pod reset.

The pod will also have 2 or 3 connectors which would provide a total of 72 lines for
connecting to the DUT. Short wire connections (6 to 12 inches) would be made to these
connectors with micro-hooks on each end, or altemnatively we could supply additional

N cormechon schemes for specific DSP chips which would greatly simplify hook up time.

Of these 72 connections, 16 would be dedicated to the mput fifo and 16 more for the
output fifo. An additional 8 lines would be dedicated for slower speed misc input signals
from the DUT, along with 8 lines for misc output sxgnals to the DUT. Eight more of the
connections would be grounds. The use of the remaining 16 connections would be
configurable by using some of the 256 pod write registers to download data to EEROMs,
FPGAs, or other types of programmable devices on the pod. These configurable
connections would be assigned to such funchons as:

¢ Clock-in or Clock-out signals )

¢ Clock qualifiers

¢ Trigger signals

¢ Trigger conditions

¢ FIFO status or other pod status conditions

¢ DSP chip I/O port deooc;es, enables, and address bits

The programmable logic oi; the pod and the 16 configurable connections are all used to
tell the pod how to generate the CLKIN, CLKOUT, and TRIGIN signals needed by the
DIO circuitry on (he CPU card.

Note that the pod- de31 gn and software design could be simplified consnderab]y by
assigning ﬁxed/funcnons to the 16 configurable connections. That would however
sacrifice some ﬂexxbllxty and make it unlikely that we could ever support direct
connections to several different types of DSP chips.
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The CG160 communicates with the DIO circuitry through the following registers:

ADDRESS NAME R/W BIT
FB0O00O0O DIO_Mode W
0:IRUN  Hi to enable input fifo, Lo to reset
1: IFIFO  Hi to select input fifo mode **1
2: POST Hi for post triggering, Lo for pre
3: CMODE Sample clock mode select **2
4: ORUN Hi to enable output fifo, Lo to reset
5: TMODE Trigger mode select **3
6: RECIR Hi to select output fifo recirculate **4
FB0002 DIO_Status R
o 0:IFHF Hi if input fifo is at least half full
1: DONE Hi if transient capture is done
2: IFIR Hi if input fifo can accept more data
3: IFOR Hi if input fifo contains at least 1 word
4: OFOR Hi if output fifo contains at least 1 word
5: OFHF Hi if output fifo is at least half full
; 6: OFIR  Hi if output fifo can accept more data
FB0004 DIO_Config RW :
K 0: IRO Defines these 8 interrupt conditions:
1: IR1 0: on Ofifo empty, 1: on Ififo full /
2:1IR2 2: on Ofifo empty or Ififo full  /
3: on Transient capture done  /
. 4: on Ififo input ready , 5: No Interrupt
" 3DRO  0=DMA to output fifo, 1=DMA ffom input fifo
‘4: ENDMA Hi to enable DMA channel 1 for the DIO port
Write a 16 bit word to the output fifo .~
Read a 16 bit word from the input fifo”
Parallel load value for Pre-Trigger counter
Current value of Pre-Trigger counter
Parallel load value for Post-Trigger counter
Current value of Post-Trigger counter

FB0006 DIO_Ofifo
FB0O008 DIO_Ififo
FBOOOA  DIO_PreL
FB00OOC DIO_PreC
FBOOOE  DIO_PostL
FB0010  DIO_PostC
FB0022 DIO_Podl Pod 1 register (8 bits)
FB0024  DIO_Pod2 Pod 2 register (8 bits)
FB0026  DIO_Pod3 R Pod 3 register (8 bits)

ERERERE

**] When IFIFO is high the data input from the pod is said to be in fifo mode. In this
mode data can be continually loaded into the input fifo while the CG160 continually
unloads the fifo via programmed transfer or DMA. This can continue as long as the
average data rate into the fifo does not exceed the speed at which the CG160 can unload
the fifo. When IFIFO is low the data input from the pod is said to be in the transient
capture mode. In this mode the pre and post trigger counters are used to capture an event

in response to a trigger condition. \

#*2 When CMODE is low the CLKIN signal from the pod is used as a sample glock to
latch the digital input into the IFIFO. In this mode, the CLKIN signal also drives.the

~ backplane SAMPLE tri-state signal which can be used to drive the DFE sample clock.
When CMODE is high the backplane SAMPLE signal is used as an input (from the
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channel controller) to provide the sample clock for the digital input fifo. It’s assumed in
this mode that the user hooks up a sample signal to the DB9 connector on the channel
controller.

~ **3 When TMODE is low the digital trigger mode is selected. This means that the

trigger signal from the pod (-TRIGIN) is used to trigger the the transient capture of
digital data to the IFIFO. The -TRIGIN signal also drives DIOSYNC which the channel
controller may select as a source for triggering the analog acquisition. Note that in this
mode the analog & digital acquisitions may be triggered at different times if desired.
When TMODE is high the analog trigger mode is selected. This means that the trigger
out signal from the channel controller (TRGOUT) is used to trigger the transient capture
of digital data to the IFIFO. (-TRIGIN is ignored in this mode.) In the analog trigger
mode, DIOSYNC is driven by the ready signal of the output fifo (OFOR). If the channel
controller chooses this DIOSYNC signal as its trigger source (and RECIR = TMODE =
1) then both the analog and dxgltal acqmsmons are triggered once per output frame of the
OFIFO.

**4 When RECIR is high thé output fifo is in recirculate mode, and when RECIR is low
the output fifo is in the normal fifo mode. Let’s suppose we have loaded 100 words into
the output fifo (from the CG160) and we have selected the normal fifo mode. Then on
the one hundredth CLKOUT pulse from the pod, the last word would appear on the
OFO0-15 lmes and the -OFOR signal would go inactive (high), indicating that no more
words carl ‘be read out of the fifo. If however the recirculate mode was selected, the
-OFOR signal would go inactive only briefly, indicating that the same 100 words are

now available to read again from the fifo (for as many times as requlfed)

\\
.

\\\
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SCSI Controller (Small Computer System Interface)

The 50 pin SCSI connector (J3) is located on the card edge (rear of instrument). This
may be connected to a SCSI disk drive, a SCSI controller card in the PC, or any other
device compatible with single ended SCSI-1. The SCSI controller chip used (U10) is the
NCR 53C94 which supports transfer rates up to 5 Mbytes per second. The 53C%4
includes a 16 byte fifo, which makes it easier for the microprocessor to keep up with the
SCSI data rate. DMA transfers are supported both to and from the SCSI port through
DMA channel 1 of the CG160. The 53C94 can also interrupt the CG160 in response to
various conditions. The terminator consists of three 8-pin resister SIPs, (R5,6,7) which
can be removed in the event that more that two SCSI devices are being connected, and
we are not at either end of the bus.

The SCSI Controller is intended to be an option, If the option is not ordered then the
- 53C94 and J3 will be left empty.

As of this writing the SCSI option has not been released. An extra cutout will be required
in the back panel to accommodate connector J3.

The registers accessible from the CG160 are all 8 bit registers as follows:

ADDRESS R/W NAME

FE 0000 RW  Transfer count, LSB
FE 0002 RW  Transfer count, MSB
FE 0004 RW  FIFO

FE 0006 RW  Command

FE 0008 R Status

FE 0008 w Destination Bus ID

FE 000A R Interrupt

FE 000A w Select/Reselect timeout
FE 000C R Sequence step

FE 000C W Synchronous period
FE 000E R FIFO flags

FE 000E w Synchronous offset

FE 0010 RW  Configuration 1

FE 0012 w Clock conversion factor
FE 0014 W Test mode

FE 0016 RW  Configuration 2

FE 0018 RW  Configuration 3

FE 001E W Reserve FIFO byte

Front Panel Driver

The front panel driver (GAL U57) transmits and receives data over a single wire (DP0O)
in conjunction with 6 address lines (FP1-6) a read pulse (RDP) and a write pulse (WRP).
This allows the front panel to have up to 64 lights and up to 64 switches. This scheme
might be a bit of overkill, since the current front panel has only 2 lights (not counting
power) and no switches.
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CHC: Channel Controller Board (100-004716-xx)

The Channel Controller Board controls the flow of data from the Digital Front End
(DFE) boards to the Central Processing Unit (CPU), and performs a number of
miscellaneous control functions. The block diagram of the CHC is shown on page 3-4
and the schematic diagram begins on page 9-6.

The Digital Local Oscillator (DLO) supplies the DFE boards with samples of a sine and
cosine waveform. Those samples are required to perform the ZOOM operation. The
DLO consists of an angle-increment register (U1, U8, U10), an adder (U2, U3, U7, U11,
U12) with accumulator (U9, U18, U24), a 90 degrees phase shifter to convert sine into
cosine (U16), and a look-up table (U35,U41) that finds a 16-bit approximation of a
sinewave to a 20-bit argument.

A FIFO controller (U59, type ISP9119, by General Electric), together with four Static
RAMs (SRAMs: U50-U53) form a “Big FIFO” (BFIFO), which is organized as
64Kwords x 16. (FIFO is a type of memory, and the acronym stands for First-In,
First-Out.) The “Fast FIFO” (U54, US55, U60, U61) is used ahead of the BFIFO, because
the BFIFO is not fast enough to handle the bursts of data from the DFEs.

BFIFO is loaded with the samples of filtered data from only the enabled DFEs. The two
Shift Registers (U27, U38 & U32, U44) carry bits that correspond to the enabled
channels. Both Shift Registers are loaded from the same register (U31 & U43), one for
the “Fast FIFO”, and one for the rest of BFIFQ.

An EPROM-based state machine (U67, U74, U79, U84 + combinatorial logic)
supervises sending the sine/cosine samples to DFEs, receiving the filtered or raw trigger
samples, as well as receiving the processed data from DFEs.

Another state machine, called Trigger State Machine (U39), controls the data flow to and
from the BFIFO, before and after a trigger occurs. It is also responsible for supervising
the operation of an 18-bit pre- and post-trigger counter (U19, U26, U30).

The auto-trigger uses the most significant byte of the DFE I/O bus P8-P15 (latched in
U34), and is generated by an EPROM (U23) and a PAL (U17). Register U20 holds bits
TLS & TLO-TLA, which set the trigger polarity and level. In addition to the auto-trigger,
U15 can select trigger from three other sources: the CPU (software), external
(user-provided), and the Digital Back End (DBE; is used to synchronize data acquisition
with output signals).

U5 generates an 8.192 MHz clock used as the time base for all the DFEs and DBEs. An
external clock may be selected (when XCLK is 1) if U5’s 0.01% accuracy is not
sufficient. The clock is then divided by U42 to produce the DFE sample clock (normally
set to divide by 16, resulting in a 512 kHz sample clock). An external sample clock may
also be selected (when XSMP is 1).

U33 is a buffer through which the CPU sends the decimation factor to the DFE boards.
The decimation factor of O corresponds to 200kHz input bandwidth, 1 corresponds to
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100kHz, and so forth up to 14 for a SHz bandwidth. When U33 is enabled,-and the
decimation factor flows to the Digital Si gnal Processors on DFE, a so-called shadow
register (U37) latches the same byte, to be read later for verification purposes.

A 9-pin male connector located close to the rear edge of the CHC board is accessible to
the user. The connector’s pins may be used to sense the internal trigger line to
synchronize multiple instruments, and for an external trigger, external sample, and
external clock.

A 34-pin header on the CHC board serves as a diagnostic connector, and contains all
major control signals.

Channel controller Regfsters, Summary

. ADDRESS SIZE read/write

MAIN EF0000 16 bits R/W
TRIGGER EF0002 8 bits R/W
CHEN (Channel Enable) EF0004 8 bits R/W
TC (Trigger Counter) EF0006 16 bits R/W
TL (Trigger Level) EF0008 8 bits R/W
LINC (zoom Low Increment) EF000A 16 bits R/IW
HINC (zoom High Increment) EF000C 4 bits R/W
SCD (Sample Clock Divider) EFQ00E 16 bits R/W
KWBF (KWords in BFIFO) EF0010 4 bits R

BF (BFIFO read register) EF0012 16 bits R

A more complete summary appears on page 3-5.

Main Register (read/write)

Bit 0 (RUN). This bit tums the DSPs on the DFE boards on, and, consequently, it starts
processing the data coming from the ADC. This bit’s action is similar to a car engine
being turned on or off.

Bit 1 (DSEN). Data Stream ENable tums the data acquisition on; that is, it begins the
writing of samples of data into the BFIFO. The action of this bit is similar to the action
of a clutch in a car.

Bit 2 (XCLK). EXtemal CLocK switches from the internal §.192 MHz clock oscillator
to the external clock provided by the user.

Bit 3 (XSMP). EXternal SaMPle switches from the internal sample signal from the
divider U42 to the external sample provided by the user.

Bit 4 (ZOOM). When this bit is 1, the instrument is in the zoom mode, and the DLO
circuit generates samples of the sine and cosine waveforms. When ZOOM is 0, DLO
outputs a constant equal to 1.
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Bit 5 (XTG). EXternal TriGger switches from the intemnally-generated trigger signal to

the external trigger provided by the user.

Bit 6 is not used.

Bit 7 is not used.

Bits 8-12. Big FIFO Status Bits (shown in table below). These bits are cleared by

negated DSEN.
# of words in BFIFO Almost | Half Almost
Empty | Empty | Full Full Full
(Bit12) | (Bit11) | (Bit10) | (Bit9) (Bit 8)
0 1 1 0 0 0
1..16 0 1 ' 0 0 0
17 ...32K-1 0 0 0 0 0
32K ...64K-17 0 0 1 0 0
64K-16 ...64K-1 0 0 1 1 0
64K 0 0 1 1 1

Bit 13 is not used.

Bit 14 (OVRUN). OverRUN is a flag for the CPU. It signals that the stream of data in
the BFIFO has lost its continuity due to the BFIFO being temporarily FULL. OVRUN
gets cleared by negated DSEN.

Bit 15 (TRIGGER COUNT DONE). This bit gets set after the 18-bit pre- and
post-trigger counter has counted down to 0. This bit gets cleared by negated DSEN,

Trigger Register (read/write)

Bit 0 (SLOW). For the current versions of the 2642A, this bit should always be 0.

Bit 1 (RAW). When this bit is 1, the instrument triggers on RAW (unfiltered) data.
Otherwise, the data filtered by the DSPs is used for trigger.

Bit 2 (SWTG). SoftWare TriGger sends a CPU-generated trigger to the trigger summing
node. This bit, when 1, is able to override other sources of trigger.

Bit 3 (INTG). INtenal TriGger enables the autotrigger as an input to the trigger
summing node.

Bit 4 (DBESYN). DBE SYNchronization enables DBESNC, a signal from DBE, as an
input to the trigger summing node.

Bit 5 (LOHYS). LOw HY Steresis: when 1, this bit selects low hysteresis; when 0, it
selects high hysteresis.
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Bit 6 (NEGSLP). NEGative SLoPe: when 1, this bit selects the negative trigger slope;
when 0, it selects positive trigger slope.

Bit 7 (PRET). PRETrigger: when 1, this bit selects pretrigger data acquisition; when 0, it
selects posttrigger.

CHEN: Channel Enable Register (read/write)
Bits 0 and 4. Select channel 1 (both bits must be the same).
Bits 1 and 5. Select channel 2 (both bits must be the same).
Bits 2 and 6. ‘Select channel 3 (both bits must be the same).

Bits 3 and 7. Select channel 4 (both bits must be the same).

TC: Trigger Counter Register (read/write)

Bit 0 (CNTO) to Bit 15 (CNT15). The 16 least si gnificant bits of the
' pre- and post-trigger counter

TL: Trigger Level Register (read/write)

Bit 0 (CNT16) The two most significant bits
Bit 1 (CNT17) of the pre- and post-trigger.
Bit 2 (TLO) |

Bit 3(TL1) |

Bit4(TL2) | TLO-4 define the trigger level
Bit 5(TL3) | :

Bit 6 (TL4) |

Bit 7 (TLS). Trigger slope

LINC: Low DLO Phaser Increment Register (read/write)

Bit 0 (INCO) to Bit 15 (INC15). The 15 least significant bits of phaser increment.

HINC: High DLO Phaser Increment Register (read/write)

Bit 0 INC16) to Bit 15 (INC19). The four most significant bits of Phaser increment.
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SCD: Sample Clock Divider and Decimation Pointer Register (read/write)

Bit 0 (SCDO) to Bit 7 (SCD7). Sample clock divider, usually set to 15 to produce a
512kHz sampling frequency. '

Bit 8 (DECO) to Bit 15 (DEC?7). Decimation factor: 0 selects 200kHz bandwidth; 14
selects 5 Hz bandwidth.

KWBF: Kwords of the BFIFO Capacity (Read only)

Bit 0 ( 32KW). Hardwired low for the current version with 64KWords BFIFO.
Bit 1 ( 64KW). Hardwired high for the current version with 64KWords BFIFO.

Bit 2 (128KW). Hardwired low for the current version with 64K Words BFIFO.

BF: Read DFE Data from the Big FIFO (Read only)

Bit 0 to Bit 15. Acquired data from the big FIFO.
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DFE (Input channel) Board (100-004710-xx)

The Digital Front End (DFE) board contains the analog signal-conditioning circuitry, the
Analog-to-Digital Converter (ADC), and the Digital Signal-Processor (DSP). The analog
part of the board and the ADC circuitry (mounted on a daughter board) are shown on
page 3-6. The digital portion of the DFE board is shown on page 3-7. Refer also to the
DFE schematic beginning on page 9-12 and the 12-bit ADC daughter board schematic on
page 9-23.

The signal from the BNC connector on the front panel has the detrimental
high-frequency common-mode component suppressed by the balun TOR1. Relays RL1
and RL2 select the BNC input or the Analog Bus (ABUS). The ABUS path is from either
the CPU or the Digital Back End (DBE) boards. U6 can short the HIGH and LOW sides
of the input in order to calibrate the DFE offsets.

The relay RLA4 either lets the shell of the BNC float with respect to the chassis of the
instrument (differential input), or limits the voltage between the shell and the chassis by
R11, D6, D7, C5 and C6 (pseudo-differential input).

U1 provides a 2m A current source for FET-input type accelerometers that require current
bias for normal operation. The relay RL3 tums on the bias and, at the same time, enables
the auxiliary AC coupling capacitor (C3) to prevent the resulting voltage bias from
saturating or otherwise corrupting the input stage.

The operational amplifiers (op-amps) U9 & U4 serve as the differential input stage. They
are protected against overvoltage by the pairs of low-leakage diodes DP1 & DP2, and by
R12 & R17. U9 must handle +/- 10 Volt peak inputs. It is therefore very critical in the
harmonic distortion test. Some of the AD843 FET-input op-amps used here may not be
good enough to pass this test. For this reason U9 is socketed for easy replacement. U16
(ADB843 as well) is also socketed so that U9 and U16 can be easily swapped when the
harmonic distortion is too high (U16 is not critical since its input level is smaller).

The op-amps U2 and U7 have three purposes. First, they act as preliminary gain stages:
U2 has a gain of -0.91 dB, for input ranges from 3.5 volts to 10 volts, and U7 has a gain
of -12.91 dB, for the input ranges from 14 mV to 2.5 volts (negative dB means that both
stages actually insert a loss). The second purpose of U2 and U7 is to convert the
differential signal into a non-symmetrical one. Secondly, U2 and U7 sum the signal from
the offset DAC (Digital-to-Analog Converter). Lastly, trimpots R3 and R14 are adjusted
to maximize common-mode rejection.

The offset DAC (U17, with the buffer op-amp U8) has two objectives: it allows users to
compensate for offsets coming from the device under test, and removes offset errors in
the front end itself.

U5 switches between -0.91 dB and -12.91 dB gains, and between the DC and AC
coupling. U14-U16 make three gain stages of 12 dB each. Resistor dividers and U13
provide two attenuator stages of -6 dB and -3 dB. The low six bits of the GNC register
(GAINO-GAINS) are used to select whether each of the six gain stages is on or off. This
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is accomplished with FET switches U5 and U10-U12. Of the 64 possible settings, only
20 are used to provide input ranges from 14 mV to 10 V in three dB steps.

U18 serves as a driver for a nine-pole elliptic low-pass filter (200 kHz cutoff) consisting
of L2-L5, R53, R299, and associated capacitors. This is an anti-aliasing filter which is
necessary to prevent high-frequency components of the input signal from corrupting the
measurement.

There are five adjustments in the filter: L2-L5, and R299. A special program facilitates
tuning the filters for a minimum amplitude and phase mismatch between DFE boards.
The FET switch U20 can be set to bypass the anti-aliasing filter. This feature is for users
who are willing to trade aliasing immunity for the ability to acquire signals without time
domain distortion.

The 12-bit Analog-to-Digital Converter (ADC) is mounted on a daughter board (DB 12)
which plugs into the DFE via 48 pins mounted around the solder side edges of the
DB12. The daughter board approach allows for the 16 bit ADC option (DB 16) by
merely switching daughter boards and allows for using more advanced or cheaper ADCs
in the future. The op-amp U3 on the DB 12 drives the Sample-and-Hold (S/H) amplifier
(U4). At the high-to-low transition of -HOLD, the S/H amplifier freezes the input
voltage at its output until the ADC (U5 on DB 12) completes the process of converting
this frozen voltage into a 12-bit binary number.

Before leaving the DB 12, the 12 bits are latched in U6 and U7. The four least significant
bits B13 through B16 are for compatibility with the 16 bit daughter board (DB 16) and
are hardwired to be always low. Ul & U2 on DB12 provide control signals. R1, R2, R4,
C2, C3, C5 introduce proper time delays to those control signals.

An overload indicator senses signals in three places: after the first differential stage (by
comparator U25), before the anti-aliasing filter (by comparator U27), and after the ADC
(in digital form-by U47).

A multiplexer (U34-U37) can direct, for further processing, either the signals from the
DB (B1-B16), or signals from the CPU (via IB1-IB 15). The latter case is called
post-processing, and is not supported by the current software.

A 16-word-deep FIFO (U41-U44) adjusts the speed of the Digital Signal Processors
(U59 & U60: type WE-DSP16-55, by AT&T) to the ADC data rate. An empty FIFO
sends an interrupt to the DSPs. The interrupts are synchronized among the DFE boards
using a wired-OR gate, realized on line -INTB, and a pullup resistor R9 on the Channel
Controller (CHC) board. During an interrupt, the DSPs hang in a tight loop, monitoring
the status of the -INTB line.

“The purpose of the real-part DSP (U59) is to do digital filtering on the ADC data. An

optional imaginary-part DSP (U60) is installed to permit filtering the complex data
needed for the zoom (or frequency translation) mode. (Although zoom is now a standard
part of the 2642A.) Both U59 and U60 execute the same code (sent over the bus
WD0-WD15) from a 2K-by-16 EPROM (U69 & U70). The address (E0-E10) to the
EPROM is sent from the real-part DSP, U59. Thus U60 is forced to stay in step with U59.
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Buffers U48 & U53 (for the real-part DSP) and U
form an ADC data path to the DSPs. The registers
ADC data directly to the CHC board via
is used by the unfiltered data tri
using the registers U51, U52 (re
sine and a cosine wave must be supplied to the D

Those samples are sent from an EPROM look-up

(for sine).

gger. The

DSPs over the PO-P15 bus, and using the regi

the DFE 1/0 bus PO

art). Samples of a

50 & US55 (for the imaginary-part DSP)
U57 & U58 are used to transfer the
-P15. This “‘bypass register”
data filtered by the DSPs is sent to the CHC

al part), and U32, U33 (im aginary p
SPs for the proper operation of ZOOM.
table located on a CHC board to the
sters U45, U46 (for cosine), and U39, U40

The DFE board for channel 1 is installed in the third slot from the top (below the channel

controller). Channels 2,3, and 4 occupy consecutive slots below channel 1. The only
price list are 2 or 4 channels, however both the hardware

configurations currently on the

and software will also support 1 and 3 channel systems. The jumper posts J91 through

J97 select the address space into which the
and other control bits. The DFE board for chann
J91. J92 corresponds to channel 2, J93 to channel 3, and J94 to ch

through J97 are not used.

CPU writes the gain selections, offset values,
el 1 must have a jumper installed on post
annel 4. The posts J95

The synchronization between the DFEs and the CHC is done in the following way: the

DFE #1 is scheduled by the CPU to be a Master DFE (Master DFE has the signal
-BUSM asserted, i.e. low). Only the Master
The remaining DFEs stay in step with the Master
control signals (ENCO0-ENC2, CHS2, CHS3) to all DFEs.

The PAL (Programmable Array Lo
the maximum acquisition bandwidth 200kHz (in the case of 2642A

case of the obsolete 2641).
DFE Board Registers, Summary

DEE sends the control signals to the CHC.
DFE. The CHC in return sends its

gic) in socket U62 determines whether the DFE has
), or 100kHz (in the

The addresses shown below are for channel 1. The addresses for channels 2,3, and 4 are
higher by hex 40, 80, and CO respectively. A more complete summary appears on page

3-8.
Address Size Read/
(hex) Write
GNC (Gain and Coupling) EF8000 16 bits R/W
OFF (Offset) EF8002 | 16 bits R/W
OVDSEL (Overload Select) EF8004 | 1 bit R
OVDCLR (Overload Clear) EF8006 | 0 bits w
SEL (Select input & trigger) EF8008 | 8 bits R/W
CONFIG (DFE configuration) EF800A | 2bits R
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Gain and Coupling Register (read/write)

1 0
Bit 0 (GAINO) -0.91dB -12.91dB
Bit 1 (GAIN1) +12dB 0dB
Bit 2 (GAIN2) +12dB 0dB
Bit 3 (GAIN3) +12dB 0dB
Bit 4 (GAIN4) 0dB -6 dB
Bit 5 (GAINS) 0dB -3dB

Bit 6 is not used.

Bit 7 (FLOAT). When this bit is 1, the outer shell of the BNC is allowed to float with
respect to the chassis of the instrument. Otherwise, the BNC shell is connected to the
chassis of the instrument through a 10 Ohm resistor, two back-to-back diodes, and a 0.66
uF capacitor.

Bit9 Bit 8 Meaning
(ABUS) | (CAL)
0 0 BNC Input
0 1 BNC Input
1 0 ABUS feedback
1 1 Input shorted for calibration

Bit 11 is not used.

Bit 12 Bit 13 Meaning
(AAFILT) | (-AAFILT)
1 0 The anti-aliasing filter is
enabled
0 1 The anti-aliasing filter is
disabled, and the signal flows
through a bypass circuit

* Bits 12 and 13 may never be both 1 or both 0.

Bit 14 (BIAS). When this bit is 1, the 2m A current source at the input is enabled, and an
auxiliary AC coupling is enabled.

Bit 15 (PPROC). When this bit is 1, the CPU can direct some data from its memory to
the master DFE for post-processing.

Offset Register (read/write)

Bit 15(OFF15) Bit 14(OFF14) Bit 13(OFF13).......... Bit O(OFFQ)

Bit 15 is inverted from the usual two’s complement representation. FFFF hex is the most
positive number, zero is 8000 hex, and 0000 hex is the most negative number.
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Overload Select (read only)

Bit 0 (OVD). This bit is read periodically by the CPU. If Bit O is set to 1, there is an

overload on the DFE board. The OVD bit is cleared by OVDCLR.

Overload Clear (write only)

Writing to this register clears the OVD bit.

Select Input and Trigger (read/write)

Bit 0 and Bit 1 are not used.

Bit3 Bit 2 Meaning
(TSEL3) | (TSEL2)
0 0 Channel 1 selected as a trigger source
0 1 Channel 2 selected as a trigger source
1 0 Channel 3 selected as a trigger source
1 1 Channel 4 selected as a trigger source

Bit 4 and Bit 5 are not used.

Bit7 Bit6 Meaning
(ACTV3) | (ACTV2)
0 0 CPU has configured this DFE as channel 1
0 1 CPU has configured this DFE as channel 2
1 0 CPU has configured this DFE as channel 3
1 1 CPU has configured this DFE as channel 4

Configuration Register (read 6nly)

Bit 1 Bit0 Meaning
0 0 Not used
0 1 Not used
1 0 200kHz (programmed in U62, P/N 210062-00
1 1 100kHz (programmed in U62, P/N 21 0099-00,
used in the obsoleted 2641 100kHz analyzer)
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DBE (Output channel) Board (100-004713-xx)

The DBE board (Digital Back End) is an optional board that allows the 2642A to output
random, periodic. and arbitrary analog signals through a front panel BNC. '
ﬁy' 2

7
o
AT

This board contains two independent but cooperating DSP (Digital Signal Processing)
chips referred to as WE16 #W and WE16 #V (the W & V are arbitrary labels with no
other significance). These processors are made by AT&T. They are sometimes referred
to by their part number WE-DSP16.

The WE-DSP16 is a very fast fixed point processor. We use the slowest version of this
part, which can do two memory fetches, a 16 by 16 multiply, and a 35-bit accumulate, all
simultaneously in a single 55 nanosecond cycle. On the DBE, both WE16s run off a
common 27.5 MHz crystal oscillator, resulting in a conservative 72.72 nanosecond cycle
time. Each WE16 has a separate 4K by 16-bit WCS (Writable Control Store) that can be
loaded by the CG16 microprocessor. They are downloaded with their programs when the
instrument is initialized (via TOMON).

WE16 #W is used for sequence generation (random number generation, periodic
functions, and arbitrary outputs). This processor also supplies the addresses used for the
sine look-up table. The data from this processor is transmitted to the WE16 #V through
two 16-word FIFOs: the data FIFO (DFIFO), and the sine FIFO (SFIFO).

WEI6 #V is used to interpolate and/or frequency translate the sequences generated by
the WE16 #W. After interpolation and translation, the WE16 #V sends the result to a
third 16-word FIFO called the analog FIFO (AFIFO).

The output of the AFIFO goes to an 18-bit DAC (Digital to Analog Converter), which is
followed by a de-glitcher to remove the spikes generated when the input to the DAC is
changed. Although the spikes are removed, the signal still has discontinuous steps when
the DAC input is changed.

These steps are smoothed out by a 9-pole analog elliptic filter (a reconstruction filter) of
exactly the same design as the anti-aliasing filter used on the DFE. The filter limits the
bandwidth of the output signal to 200 KHz.

Next is a sin(x)/x corrector, a network that corrects a distortion in the frequency response
caused by the zero-order hold in the DAC. Note that a FET switch lets you switch out the
smoothing filter and the sin(x)/x corrector if absolutely no ringing can be tolerated in the
output.

The sin(x)/x corrector is followed by two MDACs (Multiplying DACs) in series to
control the gain of the output signal. The two MDA Cs may be loaded separately with
two different 12-bit values to achieve very fine amplitude resolution. The MDACs may
also be loaded with the same value simultaneously.
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The MDAC output is then summed with the output of another DAC (16-bit) which is
used to control the DC offset. The offset DAC has a dual purpose. It is used to
compensate for the various unpredictable offsets in the rest of the analog circuitry, and
also to allow the user to specify a desired DC offset of the output signal up to plus or
minus 10 volts.

The last stage before the output BNCis a short-circuit-proof buffer that can drive a
50-ohm load. A relay is also provided to short the output to ground when the power is
tumned off. This relay can also be tumed on or off via software control.

DBE Register summary

Two jumpers are provided to select which address the CG160 uses to access the DBE
registers. This allows for up to four DBE boards on the bus, although the current
software only supports one DBE. The registers that can be accessed by the CG160 and
their addresses are listed below:

Board #1 Board #2 Size | read/
write
DBECTRL (Control Register) E1,0000 E1,8000 16 bits | RW
ARBDAT (Arbout Memory) £1,0002 E1,8002 16 bits | RW
DFIFO (Data Fifo) £1,0004 E1,8004 16 bits | RW
AFIFO (Analog Fifo) E1,0006 E1,8006 i6bits | W |
DBEAC (Address Counter) E£1,0008 E1,8008 16 bits | W
DBECOM (Communication Reg) |E1,000A E1,800A 16bits | W
DBERATE (Rate Register) E1,000C E1,800C 8 bits w
DBESTAT (Status Register) £1,000C E1,800C 4 bits R
DBEQUIET (Quiet Register) E1,1000 E1,9000 16bits | W
DBESYNC(Synchronousinterrupt) [E1,2000 E1,2000 0 bits -
DBEPMW (Program Memory #W) |E1 4000-E1,5FFF |E1,C000-E1,DFFF|8 Kbits | RW
DBEPMV (Program Memory #V) |E1,6000-E1,7FFF |E1 JE000-E1,FFFF |8 Kbits| RW

Boards 3 and 4 have the same addresses, with E1 replaced by E2, except for the
synchronous interrupt which is E1,2000 for all DBEs. All writes to registers on the DBE
must be words or double words. Byte writes are not allowed. A more detailed register
summary appears on page 3-10. A description of each of these registers follows.
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DBECTRL (Control Register): 16 bits, read/write

Bit10 _ |Bit9 Bit8 Bit7 Bité Bit5 Bit4 Bit3 Bit2 Bit 1 Bito

ENBNC |ENABUS |LPF ENDAC |-CLRF_|CFLAG [RUNV__|RUNW |-OFFSET|-MDAC2 |-MDAC1

Bit 0 (-MDACI). This bit should always be a 1, except when writing to MDAC 1. First
load the desired value for MDAC 1 into bits 0-11 of the quiet register (DBEQUIET).
Then clear this bit and set it again in the following instruction.

Bit 1 (-MDAC2). Works the same as bit 0 except writes into MDAC 2. Note that if ‘you
need to write both MDACS simultaneously with the same value, simply clear both bits 0
and 1 (with one instruction) and then set them again.

Bit 2 (-OFFSET). This bit should always be a 1, except when writing to the offset DAC.
First load the desired value for the offset into bits 0-15 of the quiet register
(DBEQUIET). Then clear this bit and set it again in the following instruction.

Bit 3 (RUNW). When this bit is 0 the CG160 may:
¢ read and write program memory #W (DBEPMW)
e read and write the arbout memory (ARBDAT)
* write the arbout address counter (DBEAC)
¢ write the data FIFO (DFIFO)

When bit 3 is 1, the CG160 may not access these registers, and the WE16 #W begins
executing instructions starting at location 0 of its program memory.

Bit 4 (RUNYV). When this bit is 0 the CG160 may:

* read and write Program memory #V (DBEPMYV) (see Note, below)

¢ read the data FIFO (DFIFO)

¢ write the analog FIFO (AFIFO)
When this bit is 1, the CG160 may not access these registers, and the WE16 #V begins
executing instructions starting at location 0 of its program memory.

Note: Due to a design quirk, both RUNW and RUNV must be low to allow the CG160 to
access Program memory #V. Therefore it is impossible to write into WE16 #V WCS
while WE16 #W is running. However, you can write into WE16 #W WCS while WE16
#V is running.

Bit 5 (CFLAG). This is a communication bit of unknown utility. WE16 #W may read
the state of this bit from bit 0 of the pdx1 input.

Bit 6 (-CLRF). When this bit is 0, all FIFOs (DFIFO, SFIFO, and AFIFO) are reset to
the empty condition. This bit must remain 1 for normal FIFO operation.

Bit 7 (ENDAC). If this bit is 1, or if the mode register bit DACGO is 1, then the AFIFO
(analog FIFO) is allowed to empty. That is, data from the AFIFO is sent to the DAC. If

_neither bit is 1, the AFIFO is not allowed to empty (although it may fill). The AFIFO

emptying may also be unconditionally disabled by setting DBERATE to zero.
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Bit 8 (LPF). When this bit is 1, the A/D data is filtered by an analog low pass smoothing
filter with a 200 KHz cutoff frequency. When this bit is 0, the smoothing filter is
bypassed.

Bit 9 (ENABUS). When this bit is 1, the DBE output is enabled onto the analog bus
(This analog bus may be selected as the source for any of the input channels). Any of

DBE #1, DBE #2 or the calibrator on the CPU board may drive the analog bus, and care
must be taken to only allow one of these devices to drive the bus.

Bit 10 (ENABNC). When this bit is 1, the DBE output is enabled onto the front panel
BNC. When this bit is 0, the front panel BNC is shorted to zero volts (via a relay).

Bits 11-15. These bits can be read and written, although they have absolutely no effect.

ARBDAT (Arbout Memory): 16 bits, read/write
If RUNW is 0, then reading or writing this register accesses the memory location of the

ARBOUT memory pointed to by the address counter (DBEAC). The address counter is
always post-incremented by 1 after such an access.

DFIFO (Data FIFO): 16 bits, read/write

If RUNW is 0, then writing this register inserts a word into the data FIFO. IfRUNVis 0,
then reading this register reads a word from the data FIFO (and pops it from the FIFO).

AFIFO (Analog Fifo): 16 bits, write only

If RUNV is 0, then writing this register inserts a word into the analog FIFO.

DBEAC (Address Counter): 16 bits, write only

If RUNW is 0, then this register can be loaded with a value used to point to a location in
the ARBOUT memory to be accessed through ARBDAT.

DBECOM (Communication Reg): 16 bits, write only

This register is normally written to only when the WE16 #W is running RUNW=1).
Writing to this register causes the WE16 #W to be interrupted. The WE16 can then sense
that the communication register was the cause of the interrupt, and read this register. This
can be used to allow, for example, smooth transitions between sine waves of different
frequencies, since the WE16 can be kept running continuously, even while accepting
new frequency values from the CG160 through the communication register.
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DBERATE (Rate Register): 8 bits, write only

The DAC output clock rate is 8.192 MHz divided by 1 plus this 8-bit unsigned value:

8.192MHz
1+ DBERATE

For example, if you load a 15 into this register, then the output rate will be:

8.192MHz
1+15 S12kHz

Writing a 255 results in the lowest clock rate (32kHz), and writing a 1 results in the
highest clock rate (4.096 MHz). Writing a zero to this register unconditionally disables
the DAC from taking data out of the analog FIFO,

DBESTAT (Status Register): 4 bits, read only

Bit3 Bit2 Bit 1 Bito
AFULL |DFULL [SFULL |CBIT

Bit 0 (CBIT). A communication bit of unknown utility. This reads the value of bit 7 of
the WE16 #W mode register.

Bit 1 (SFULL). This is 1 if the sine FIFO is full; O otherwise.
Bit 2 (DFULL). This is 1 if the data FIFO is full; O otherwise.

Bit 3 (AFULL). This is 1 if the analog FIFO is full; O otherwise.

DBEQUIET (Quiet Register): 16 bits, write only

The data destined for either of the MDACs or the offset DAC must first be written to this
register (see DBECTRL).

DBESYNC (Synchronous Interrupt): 0 bits, write only

This register is normally written to only when the WE16 #W is running RUNW=1),
Writing to this register causes the WE16 #W to be interrupted. The WE16 can sense that
the synchronous interrupt was the cause of the interrupt. The purpose of this register is to
allow, for example, the sine wave frequencies from DBE #1 and DBE #2 to change
simultaneously. This is possible since the address of this register is the same for both

boards!
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DBEPMW (Program Memory #W): 8 Kbyte, read/write

If RUNW is 0, then this 4 Kword memory can be read and written just as any normally
addressed memory on the CG160 bus (except that byte writes are not allowed).

DBEPMYV (Program Memory #V): 8 Kbyte, read/write

If RUNW and RUNV are 0, then this 4 Kword memory can be read and written just as
any normally addressed memory on the CG160 bus (except that byte writes are not

allowed).
i ilabl
Input from PDXO0: reads the sine FIFO
Input from PDX1: reads the data FIFO
Output to PDXO0: writes the analog FIFO
Input from SDX: bit 15 = 1 if the AFIFO is not full

WE16 #W Registers: Only accessible to the WE16 #W

Output to PDX1: (Mode Register):

Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit0
CBIT DMAGO  |DACGO _ [SYNC - SELCOM __ |MD1 MDO
Bits 1,0: MD1 MDO PDX0 Output Function

0 0 Write data FIFO

0 1 Write ARB memory

1 0 Write address counter

1 1 Write address counter and sine FIFO*

* The sine FIFO is lbaded with the contents of the sine ROM as addressed by the
address counter contents prior to the instruction. In other words, think of this mode
as: clock sine FIFO followed by a write to the address couner.

Bit 2: SELCOM PDXO0 Input Function
0 Read arbout memory (with address register post
increment)
1 Read the communication register (written by CG160
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Bit 3: not used

Bit 4 (SYNC). This bit (delayed by the appropriate FIFO paths) may be selected as a
front end trigger source. This should be set during the random bursts and cleared during
the off time. For the periodic functions it would be useful to have a transition on the
SYNC bit every period.

Bit 5 (DACGO). When this bit is 0, the analog FIFO (AFIFO) may fill but will not
empty; that is, the DAC will not take data out of the AFIFO until this bit is 1. (See also
the description of ENDAC in the DBECTRL register).

Bit 6 (DMAGO). When this bit is 1, the DMA request to the CG160 is active. This
allows, for example, the CG160 to do a DMA block transfer to the communication
register.

Bit 7 (CBIT). A communication bit of unknown utility. The state of this bit may be read
by the CG160 from the status register.

Input from PDX1:

Bit 0 (CFLAG). From bit 5 control register.

Bit 1. Set if CG160 has written the communication register. Cleared when the WE16
#W reads the communication register.

Bit 2. Set if CG160 has initiated a synchronous interrupt. Cleared when the WE16
#W reads the communication register.

Bit 3. Set if the sine FIFO is full.

Bit 4. Set if the data FIFO is full.

PDXO0:

The function of PDXO output is determined by MDO & MD1 (see above).
The function of PDXO input is determined by SELCOM (see above).
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Technical Description of 2600DA circuit boards

Before reviewing any of the following material, you should be familiar with all the
material contained in the 2600DA users guide.

Refer to page 3-11 for a block diagram of the 2600DA. Note that this is the same
diagram that appears on the 2600DA front panel.

Essentially the 2600DA is nothing more than two glorified D/A converters and one
glorified A/D converter. The digital connection to each converter is buffered by a 512
word FIFO and a parallel/serial converter.

The circuitry is partitioned into 3 boards called the upper board, the middle board, and
the daughter board. The middle and upper boards are connected mechanically with their
solder sides facing each other. An aluminum shield fits in between the two boards. The
upper and middle boards are connected electrically with two 50 pin flat ribbon cables
(connectors P1 and P2 on each board). The daughter board plugs into the component side
of the middle board (thus giving the middle board its name).

The ADC (A/D Converter) block on the block diagram is contained on the daughter
board. The other two converters (DACs), the three BNC connectors, and the three FIFOs
are contained on the middle board. All other circuitry including the power supply,
switches, jumpers, LEDs, oscillators, parallel/serial converters, and digital I/O
connectors is contained on the upper board.

The daughter board is the same 12-bit ADC daughter board that plugs into the front-end
cards on the 2642A. The 16-bit ADC daughter board used for the high performance input
channel options of the 2642A may also be used in the 2600DA. This would provide a
16-bit digital output for the 2600DA instead of the current 12-bit digital output. The
16-bit daughter board is not used because of its high cost. However, if there is a
significant demand, an option could be added to use the 16-bit ADC.
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2600DA Upper Board (100-004722-xx)

Power Supply (sheet 1)

Power is supplied the the 2600DA through an external AC power supply that delivers 5V
DC through connector P3. CONV1 is a DC to DC converter that converts the 5V DC to
plus and minus 15 volts needed for the analog components. LED D21 provides a visual
indication that the power switch (SW2) is turned on. Note that occasionally this LED can
glow partially even when SW2 is tumned off, if the digital connectors are plugged into a
device under test which is powered on. This is normal, although potentially confusing.
The 5 watt zener D1 and the 3 amp fuse FU1 provide protection to the circuitry in the
event that a voltage greater than 5 or less than zero is applied to connector P3. Capacitors
C32, C4, C28, C7, C12 and inductors L1 thru L4 help prevent the switching frequency
from the external power supply and the switching frequency of the DC to DC converter
from leaking into the analog circuitry. The ground and the 4 power signals (+5V, +5A,
+15A, -15A) are carried to the middle board over the ribbon cable via connector P2,

Digital Output (i.e. digital stimulus): Parallel (sheet 1)

The 16 bit digital output of the ADC fifo (on the middle board) enters the upper board
over the flat ribbon cable through connector P2, pins 1 thru 16. The most significant bit
(P2-16) first gets buffered by U25, and inverted if the invert MSB jumper at J4 is
installed. The 16 bit data path then goes both to the parallel to serial converter (U17,U18)
and to the static protection devices (H7,H10,H14, and H18). After passing thru the
protection devices, the 16 bit data path goes to the external parallel output connectors
labeled H and I (also called CON8 and COND9). The user’s clock signals (C1 and C2) are
buffered by U25 to create C1P and C2P, These signals are inverted as well as buffered if
invert C1 jumper (J13) or the invert C2 jumper (J10) is installed.

C1P and C2P then go to two sets of jumpers. The upper set on the block diagram is J21
and is used to select the sample clock for the ADC (called SADC). The positive edge of
the SADC signal is used to trigger the ADC, SADC is carried to the middle board over
the ribbon cable via P2-19. The SADC signal triggers the ADC, which some time later
will produce a ready pulse called DRDY. DRDY is used as the FIFO write-in signal and
also goes over the ribbon cable via P1-24 and into the activity detector consisting of C25,
D20, C23, D18, U25, and LED D6. LED D6 will be steadily on if the DRDY signal is
occurring faster than about 5 Hertz. If DRDY is constantly O or 1, then LED D6 will be
off.

The lower set of jumpers on the block diagram is J18 and is used to select the FIFO
read-out signal (called -RADC). -RADC is carried over the ribbon cable via P2-23,
which the middle board uses as an output enable signal for the ADC fifo. -RADC also
goes to the activity detector consisting of C24, D19, C17, D17, and LED D5. -RADC
also goes to U22 (the serial output state machine) to initiate the parallel to serial
conversion.
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Digital Output: Serial (sheet 1)

As mentioned above, the serial digital output is provided by the 16-bit parallel-in
serial-out shift register (U17,U18) and the serial output state machine. The user must
provide a transfer clock (XCLK) to pin 4 of connector C (CONB3). After going through
protection device H15 the transfer clock (now called C4) goes to the clock input of the
state machine (U22, pin 1). Now refer to the timing diagram on page 3-12. The state
machine will remain in state 0 until the first rising edge of XCLK after -RADC goes low
(-RADC is the buffered version of the user’s C1 or C2). The state machine then
increments every clock cycle, progressing from state 1 thru state 17 (Hex 11), It then
goes back to state 0 to wait again for the next -RADC. During states 2 thru 17, the serial
data gets shifted out of the shift register (signal C3) most significant bit first. Assuming
the 12-bit daughter board is used, the last 4 bits will be zero. If jumper J7 is removed (pin
5 = high) then the state machine will output an active low sync signal (called C5) only
during state 1 (one clock before the data appears). This is called the fixed data rate
synchronization mode (as well as other names). If jumper J7 is installed (pin 5 = low)
then the state machine will output an active low synchronization during states 2 thru 17
(the same time period where the data appears on C3). This is called the variable data rate
synchronization mode (as well as other names). The data and sync signals (C3, C5) then
go through the static protection devices (H11,H15) and out through connector C (CON3).

Note that no jumper is required to switch between serial and parallel digital output, since
both outputs appear simultaneously. The user can choose to use either one (or both).

Digital Input (i.e. Digital Measurement): Parallel data paths (sheet 2)

The 16-bit parallel digital input for channel 1 comes in through connectors D (CON4)
and E (CONS5). Connector E is the most significant byte. Pull down resister packs RP4
and RP7 ensure that any inputs that are not connected by the user will be interpreted as
zero. The digital inputs then go through the static protection devices H5,H8,H12,H16.
The most significant of the 16 bits (E7) gets buffered (and inverted if the invert MSB
jumper J2 is installed) by U23 (sheet 3). These 16 bits are then sent over the ribbon cable
(via P1-1 thru P1-16) to the DAC1 fifo on the middle board. (These 16 lines are also
connected to the output of the serial to parallel converter on sheet 3 - U9,U11).

In the same manner, the digital inputs for channel 2 come in through connectors Fand G
(CONG6,7) and enter the DAC2 fifo on the middle board via the ribbon cable (P1-35 thru
P1-50).

The two buffers shown on the block diagram which connect the various parallel I/O
busses are also on this sheet. U6 and U15 make up the left most buffer on the block
diagram, connecting F,G to D,E. U7 and U16 make up the other buffer, connecting H,I to
F.G.

Digital Input: write-in & read-out signals (sheet 3)
The user’s clock signals A1 and A2 are buffered (and possibly inverted) by U23 to create

signals A1P and A2P in the same manner as described by U25 for the digital output. (In
fact U23 and U25 are programmed from the same master.) J16, a 4 pin (3 position)
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Jjumper block allows the user to select the fifo write-in signal (-W1) to be driven by A1P,
A2P, or CIP. A similar jumper block (J19) allows the same selection for the fifo read-out
signal (CKDACI). -W1 and CKDACI are carried to the middle board via the ribbon

cable, and also feed back into the activity detector to drive LEDs D3 and D7 respectively.

6.) Digital Input: serial (sheet 3)

For serial digital input the user must provide a data signal, a transfer clock (XCLK), and
a sync signal to pins 3,4, and 5 respectively of connector A (CON1). After passing
through the protection devices H1 and H3, these signals are called A3, A4 and AS. The
data signal (A3) goes to the serial-in parallel-out shift register (U12,U10). The XCLK
and SYNC go to the serial input state machine (U19) which produces GTCLK (pin 12),
the rising edge of which is used to clock the shift register. Note from the timing diagram
on page 3-13 that the only difference between the timing for the variable rate mode (J5
installed) and the fixed rate mode (J5 removed) is that GTCLK starts and ends one clock
period sooner for the variable rate mode. Also note that GTCLK and XCLK are 180
degrees out of phase, so that the data gets shifted in on the falling edge of XCLK. This is
opposed to the serial output timing where everything happens on the rising edge of
XCLK. If jumper J14 is installed, the output of the shift register is enabled onto the
parallel input bus (D,E) via U9 and U11. Thus the parallel input cables must be
disconnected if serial inputs are to be used.

U2 and U3 provide a transfer clock (8 MHz) and a fifo write-in/read-out signal (256
kHz) for self-test purposes (used by the loopback board).

7.) Digital Input: channel 2 (sheet 4)

The channel 2 digital input circuit is the same as the channel 1 digital input on sheet 3, so
it needs no additional explanation.
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2600DA Middle Board (100-004723-xx)

ADC (sheets 2,3)

The analog signal from BNC1 (sheet 2) is buffered by U7 and then feeds the inverting
amp U107 (gain = -10dB) to convert the 2.5V input to the .8 volt signal expected by the
ADC daughter board. This analog input and the SADC signal from the upper board go to
the daughter board, yielding a 16 bit parallel word (ADC0-15) and the ready signal
(DRDY). DRDY is used as a write-in clock to the 512 word fifo (U22,U23) and is also
sent over to the activity detector on the upper board. Assuming the 12-bit daughter board
is used, the lower 4 bits (ADCO-3) will be zero. The -RADC signal from the upper board
is delayed slightly by C34 and is then used as the fifo output enable (read-out signal).
The 16 bit fifo output (HO-7 & 10-7) is sent back to the upper board over the ribbon cable.

DAC 1 FIFO (sheet 3)

The 16 bit digital input comes in from the upper board over DO-7 and EO0-7 and is latched
into the FIFO (U27 and U19) by the write-in signal (-W1) from the upper board. The
FIFO output goes to the DAC register (U26,U18). The rising edge of the CKDAC1
signal from the upper board, despite its name, does not directly clock the DAC register.
Instead CKDAC1 s rising edge triggers two one-shots. The first one-shot (U12, sheet 3)
generates a 200 ns negative going pulse (-OEFIFO1) which is used to enable the fifo
output. -OEFIFO1’s trailing edge (200 ns after CKDAC) is used to clock the DAC
register. The 2nd one-shot (U14, sheet 1), also triggered by CKDAC], generates a 500 ns
pulse (HOLD) which is used by the deglitcher circuit. The fact that the DAC register is
clocked in the middle of the hold pulse (see timing diagram on sheet three of the
schematic), makes sure that as little of the DAC glitch energy gets through the deglitcher
as possible.

DAC 1 and deglitcher (sheet 1)

As described above, one-shot U14 produces a 500 ns positive going hold pulse on
U14-5, and a 500 ns negative going pulse (track) on U14-12. Transistors Q3 and Q4 are
used to shift these TTL levels to generate the signals HOLD1 and TRACK]1. The high
and low levels of these signals are 9.3V and -.7V respectively. Because the output delay
of the Q and Q bar outputs of the one-shot are not perfectly matched, the HOLD1 and
TRACK] signals will not be perfectly matched. This error causes a fixed amplitude
glitch to appear in the time signal at the sample rate. Since the amplitude of this glitch
(unlike the DAC’s switching glitches) is independent of the data (1IDAC0-15), this error
will not cause any errors in the frequency measurements. However the glitch can be large
enough to cause a rather unsightly view in the time domain display. Capacitor CV1can
be adjusted to balance the HOLD and TRACK signals to reduce this problem.

The 10 volt reference (generated by U21 and U25) and the 16 bit digital data
(1DACO-15) are fed to the DAC (U28). The current output of the DAC (pin 35) is
converted to a voltage output (.5V peak) by U20. Since the DAC output has glitches
which depend on the input data these glitches must be removed by the deglitcher
(R44,R62,C46,C42,U16,U17). Without this deglitcher, only about 60 dB of linearity can
be expected at the higher sample rates. Intuitively, capacitor C48 on the deglitcher output
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DAC2

should make matters worse. However, experimentally it has proven to improve the
dynamic range by about 5 dB. The deglitcher output is amplified by a factor of 5 by U15
to bring the level up to 2.5V peak (nominal) before going to the output BNC.,

The DAC 2 FIFOs (U3 and U4) and the DAC 2 register (U6 and U9) work in the same
manner as described for the DAC 1. The DAC2 with its deglitcher (on sheet 2) is the
same as the DAC 1 circuit on sheet 1, so it needs no further explanation.
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C30 DEMO BOARD OPERATING INSTRUCTIONS
SOFTWARE VERSION 1.0

Plug a 5V DC power supply into either of the power jacks on the
right edge of the C30 Demo Board. If the Demo Board is being
used with the 2600 DA, the DA can be powered by daisy-chaining it
to the second power jack.

Connect inputs and outputs to the C30 Demo Board as required.
The inputs and outputs for the digital filter and oscillator are
located on the top edge of the Demo Board.

Use SWl and SW2 to select the operating mode of the Demo Board.
After selecting the program, press and release the RUN button
(upper left corner of the board) to begin. execution of the
program. Then alter the switch settings as dictated by each
program; for example, select the type of filter when running the
DIGITAL FILTER program, or the oscillator frequency for the
ADJUSTABLE OSCILLATOR.

The following programs are available on the Demo Board:
DIGITAL FILTER (SW1=0, SW2=0-3)

SW1 Sw2 FILTER TYPE COMMENTS

0 0 low-pass 3dB down at 1.0kHz

0 1 band-pass 1.925kHz; 3dB bandwidth +/- 325Hz

0 2 band~-reject 1.185kHz; 3db bandwidth +/- 330Hz

0 3 high-pass 3dB down at 1.6kHz

SIGNAL INPUT/ CH1 CH1 SIGNAL

DESCRIPTION OUTPUT 1IN ouT NAME COMMENTS

Sample Clock output 2 2 SCLK 16.026kHz
Transfer Clock output 3 3 XCLK 1.875MHz
Filter In, Data input 9 - DATA -Input for
Filter In, Sync input 8 - SYNC digital filter
DSP In, Data output - 5 DR -Digital data
DSP In, Sync output - 4 FSR into DSP chip
Filter Out, Data output - 9 DX -Digital data
Filter Out, Sync output - 8 FSX out of DSP chip
Ground 6,7 6,7 GND

(CH1 IN/OUT numbers refer to the 10 pin digital connectors)
FIGURE 1. Filter Configuration

Digital In-------- o

DSP | Filter Out

Analog\Digital Select = \’_DSP IN
FILTER

Analog In--|AIC|--0
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The low-pass and high-pass filters are eighth order elliptical
filters, while the band-pass and band-reject filters are
sixteenth order. The coefficients for these filters were
calculated using Matlab(tm). SW2 specifies which set of
coefficients is used. Note that the same code is executed for
each of the filters; changing the coefficients determines the
characteristics of the filter.

The input to the filter can be either a +/- 3 volt analog signal
(RCA jack) or a 16-bit digital signal (10 pin connector), as
selected by the CHANNEL 1 IN SELECT switch. If analog input is
selected, the analog signal is converted to a 14-bit digital
value by an Analog Interface Circuit (See Figure 1).

The output from the filter is available in both analog and
digital forms. The CHANNEL 1 OUT RCA jack provides a +/- 3 volt
analog signal, while the CHANNEL 1 OUT 10 pin connector taps into
the serial digital data entering and exiting the DSP chip.

DIGITAL OSCILLATOR (SWl=1l, SW2=don't care)
(Be sure to set CHANNEL 1 INPUT SELECT to ANALOG source)

SIGNAL INPUT/ CH1 CH1 SIGNAL

DESCRIPTION OUTPUT 1IN ouT NAME COMMENTS
Sample Clock output 2 2 SCLK 16.026kHz
Transfer Clock output 3 3 XCLK 1.875MHz
Oscillator Data output - 9 DX 2.8125kHz
Oscillator Sync output - 8 FSX

Ground 6,7 6,7 GND

(CH1 IN/OUT numbers refer to the 10 pin digital connectors)

The output from the oscillator is available in both analog and
digital forms. The CHANNEL 1 OUT RCA jack provides a +/- 3 volt
analog signal, while the digital output signal can be taken from
the CHANNEL 1 OUT 10 pin connector.

ADJUSTABLE DIGITAL OSCILLATOR (SWl=2, SW2=don't care)
(U7 MUST be removed)

SIGNAL INPUT/ CH2 CH2 SIGNAL

DESCRIPTION OUTPUT 1IN ouT .NAME COMMENTS
Sample Clock output 2 2 SCLK 16.026kHz
Transfer Clock output 3 3 XCLK 1.875MHz
Oscillator Data output - 9 DX adjustable
Oscillator Sync output - 8 FSX

Ground 6,7 6,7 GND

(CH2 IN/OUT numbers refer to the 10 pin digital connectors)
Oscillator frequency = (switch setting x 1lkHz)
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After the program begins to execute, SW1 and SW2 become the
frequency select switches. The output frequency of the
oscillator is (1lkHz x switch setting). Note that the switch
setting is dialed in as a hexadecimal byte. Valid switch
settings are from 0lh to AFh (1 kHz to 175 kHz). Values outside
of this range can produce unexpected results.

The output of the oscillator is available only in digital form
and only on CHANNEL 2 of the Demo Board. Note that the AIC in
position U7 must be removed for the ADJUSTABLE OSCILLATOR to

operate correctly.
DOWNLOADER (SW1=F, SW2=don't care)

The downloader program allows the user to write code and download
it to the T.I. TMS320C30 DSP chip on the C30 Demo Board. The
code is written on a IBM PC-compatible computer, using software
tools available from Texas instruments. The code is downloaded
to the C30 Demo Board over the parallel port using a standard
parallel (printer) cable.

MEMORY MAP AND COMPILE TIME PARTICULARS

A few simple ideas must be kept in mind when writing downloadable
software.

For the downloader to work properly, all code, data, variables,
etc. must fall within the first 1,968 words of the 2K internal
RAM, which begins at address 809800h. This is because the
remaining 80 words are reserved for the stack and the software
vector table, as described below.

Since code may only be downloaded into the internal RAM of the
1C30 (beginning at 809800h), one cannot write directly to the
interrupt vectors stored in EPROM, beginning at 00h. In order to
get around this fact, each program must include a software vector
table which begins at address 809FBOh. This table should consist
of branch instructions to the corresponding interrupt routines.

The stack pointer automatically points to a sixty-four word by
32-bit stack. The stack begins at address 809FCOh.

The first instruction of the program must be at the beginning of
internal RAM (i.e. 809800h) since the downloader will branch
there to begin execution of the program.

Assemble the .asm file with the command:

asm30 <filename>.asm

This will create a file with a .obj extension, which in turn must

be linked with a .cmd file containing linker directives. The
.cmd file must contain directives which configure the program per
the previously mentioned memory constraints. The linked file
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will have a .out extension, and is stored in Common Object File
Format (COFF). To link the file, type:

1nk30 -stack 64 filename.cmd filel.obj file2.obj file...

The downloader takes in a COFF file, decodes the address and
length of each section, and then loads each section into the
specified area of internal RAM.

DOWNLOADING A PROGRAM

Assuming one has an appropriately assembled and linked file in
COFF with a .out extension: -

(1) Set switch 1 (SW1l) on demo board to position F.
(2) Press RUN button.
(3) Type download <filename>.

As the program downloads, the LEDs on the Demo Board will reflect
the words being loaded over the parallel port, and will therefore
blink rapidly.

Once the program has been loaded into memory it will begin to
execute.

RESETTING A LOADED PROGRAM

To reset a program that has already been downloaded:
(1) Set switch 1 (SWl) to position E.
(2) Press RUN button.

The program that is currently in internal RAM will begin
executing from address 809800h.

On the following pages are examples of a working make file, .cmd
file, and .asm file. The make file assembles the .asm file, and
then links it to the .cmd file. This creates a .out file which
can then be downloaded.

Also included on the Demo Board are a switched capacitor filter
and a microphone amplifier stage. These portions of the
circuitry can be accessed through the vertically mounted RCA
jacks located in the lower left corner of the board.
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/* EXAMPLE.CMD
/*

*/
*/

/* This file contains the memory map and linker */
/* directives for example.asm.
/* entry point of the code, specifies the output */

It indicates the */

/* and the map files. It then sets up the x/

/* memory map, and specifies where each section */

/* of the .asm file should be loaded. */

-e start /* This indicates the entry point *

-0 example.out /* This is the output file */

-m example.map /* This is the map file */

MEMORY

{
RAM : org = 0x809800, len = 0x7B0 /* C30 internal RAM */
VECS : org = 0xB809FBO, len = 0x10 /* Soft vector table */
STCK : org = 0xB809FCO, len = 0x40 /* The stack */

} ,

SECTIONS

{
example : run = RAM /* Code in C30 RAM */
storage : run = RAM /* Variables in C30 RAM */
soft_vectors : run = VECS /* Vectors in vector table */

)

rem MKEXAMP .bat

rem This batch file assembles example.asm, producing

rem example.obj. It next links example.obj with the .cmd file

rem listed on the following page. It sets the stack size

rem to 64 words.

asm30 example.asm -1 -s

1nk30 -stack 64 example.cmd example.obj
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C30 DEMO BOARD DIGITAL CONNECTOR

PIN DIAGRAM AND 2600DA CONNECTIONS

10 PIN MALE CONNECTOR
FRONT VIEW

CHANNEL 1 DIGITAL INPUT

OO D
EOOG ®

INPUT/ SIGNAL
PIN4 OUTPUT NAME 2600DA ‘COMMENT
1 Not used
2 output CLOCK2 Cl Sample Clock
3 output CHCLK A4,B4,C4 Data Clock
4 Not used
5 Not used
6 GND GND Ground
7 GND GND Ground
8 input FSR C5 Frame Sync Receive
9 input DR C3 Data Receive
10 output CLOCK1 Not used
CHANNEL 1 DIGITAL OUTPUT
INPUT/ SIGNAL
PIN# OUTPUT NAME 2600DA COMMENT
1 Not used
2 output CLOCK2 Al,Bl Sample Clock
3 output CHCLK Data Clock
4 output FSR A5 Frame Sync Mgnitor1
5 output DR A3 Data Monitor
6 GND GND Ground
7 GND GND Ground
8 output FsSX B5 Frame Sync Xmit
9 output DX B3 Data Xmit
10 output CLOCK1 Not used

CLOCK1 and CLOCK2 are outputs from programmable timers on

the C30.

2600DA Channel A

2600DA Channel B
2600DA Channel C
Analog/Digital

is monitoring digital data into C30.

is monitoring digital data from C30.
supplies digital input to C30 when
switch is set to Digital.

Monitors frame synch as it enters the DSP chip.
Monitors data as it enters the DSP chip.
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System Checkout Procedures

2642A System Checkout Procedure

The 2642A system checkout procedure can be used to determine if a 2642A analyzer
requires service, or if a repair was successful. It is also a good test of the PC, and the
2600 software. The following equipment is required:

e 2 or 4 channel 2642A analyzer (also works with a 2642 or a 2630 if the outpui
generator and zoom options are installed)

e System simulator box (shipped with all 2600 analyzers)

e PC that meets the minimum configuration requirements listed in the 2600
Instrument Program Users Guide

e Instrument program software (shipped with all 2600 analyzers)
¢ Production test manager (optional 2600 software)

e 2600 system checkout floppy (included with this manuat)

First install the instrument program and production test manager software if not already
done. To install the system checkout procedure on drive C (for example), insert the
system checkout floppy in drive A (for example) and type:

C:
mkdir TEST2600

chdir TEST2600
A:pkunzip A:*.zip  (This requires 1.5 Mbytes of free disk space)

To start the checkout, type :

TEST2600

Then you will see the following:

Hook analyzer CH1,CH2,0UT to System Simulator Box Y4,Y2,Fl respectively.
On 4 channel analyzers connect CH3,CH4 to the analyzers output.

Notes: Press Esc to terminate the checkout.
After termination look at the files "LOG" and "*.ERR"

Press any key to continue . . .
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After hooking up the cables as instructed and pressing a key, you will see:

You have 6 options:

1)
2.)
3.)
4)

5.)
6.)

Unattended operation, infinite loop (No interactive graphics)

Same as above, but save data (*.out)

Pause for interactive graphics after each test

Same as above, but save data (*.out)

Pause for interactive graphics only after each test that fails

Same as above, but save data (*.out)

If you later want to view the data for any test, select one of the options which saves the
.out files (options 2,4, or 6). Don’t select those options unless you have 600 Kbytes of
free hard disk space.

For a final and thorough system check, option 1 or 2 can be used for overnight
unattended runs which should detect even the most intermittent problems. Options 3 and
4 will pause after each test to allow you to scrutinize the results. (Not very useful, except
for familiarizing yourself with the test suite) Options 5 and 6 will run in an infinite loop
as long as there are no errors. At the first error, the display will freeze, showing you the
data collected from the failed test along with the upper and lower limits. This is the best
choice when you must view the data to debug an intermittent problem.

After you select one of the six options, the analyzer code will be downloaded
automatically if needed. Then 81 separate tests will be run by the production test
manager. These 81 tests take about 8-10 minutes after which the test suite starts over
again in an infinite loop. These tests are grouped into 13 sequence files as follows:

52



System Checkout Procedures

Seq
File

2642A
" FLATTOP2
" FFTNOISE

BW40  -------
" BW200K
- BW100K
- BWS0K

w .......
" BW10K
- BWSK
- BW2K
" BW1K
" BW500
- B8wW200
" BWS
" BW20K

FUNC ===
" CHIRP
- RANDOM
i SAWTOOTH
" SINE
" SQUARE

ADJRAND

" IMPULSE

" ARBIT40
CAIN  ~=-=-—-

" Fs1

" Fs2

" FS3

" Fs4

" FS5

" Fs6

- FS7

" Fs8

" Fs9

" Fslo0

" FSll

" Fs12

" FS13

" Fs14

" FS15

" FS16

" AUTORANG
CAIN4O ---—----

" Fs17

" Fsis8

" Fsis

" Fs20
ANALOG40-===--~=

" DBEPASS

" RIPPLE

" MATCH

" MATCHNF

" DCOFF

" DISTORT
TYPES  ==-----

" ASPEC

" TIME

" XFER

" COH

" CSPEC

" ACOR

" CCOR

" IMP

20k
20k
S0k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
20k
.2M
M
M
.2M
«2M
.2M
20k
20k
20k
20k
20k
20k
20k
20k

Frame
Size
256
256
128
512
256
512
256
256
128
256
256
64
512
1024
1024
1024
1024
1024
1024
1024
1024
1024
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
1024
128
128
128
128
256
256
256
256
512
512
1024
1024
1024
1024
1024
1024
1024
1024

Trig

off
Auto
Auto

Auto

Auto
Auto
Auto
Auto
Auto
off
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
Auto
off
off
off
off
off
Off
off
off
off
off
off
off
off
Auto
off
off
Auto
off
off
off
off
off
Auto

Avging
Sec T

WU AN
mn
3

Functions Upper/Lower
Output Settings Saved Limits Notes
Tests only possible on a 2642A
Sine, 12kHz, 1V ASPECa 1,2 Hand drawn Flattop2 window
Sine, 100Hz, 8V ASPECa 1-4 Hand drawn FFT dynamic range, Ch3,4=DC
Test high bandwidths (baseband)
Sine, 100kHz, 6V ASPECa 1-4 Hand drawn
AdjRand .9V, cfedOkHz ASPECa 1-4 Hand drawn
Sine, 12kHz, 1V ASPECa 1-4 Hand drawn P220 window
Test low bandwidths (baseband)
"Chirp, .4V XFER 1/2  nom 4/- 5d8  Chl and Ch2 DC coupled
Arb, 2V, SINEOFF.ARB TIMEa 1,2 nom +/- .1V Chl=AC, Ch2=DC
Arb, 2V, SINEOFF.ARB  TIMEa 1,2 nom +/- .1V Chl=DC, Ch2=AC
Sine, 500Hz, 10V ASPECa 1-4 Hand drawn
Square, 20Hz, 2V TIMEa 1-4 Hand drawn
Sine, 100Hz, 2V ASPECa 1-4 Hand drawn
Sine, 1Hz, .2V ASPECa 1-4 Hand drawn
Arb, 2V, EQ.ARB XFER 1/234 nom +/- 8dB ChleDC,S55MV  Ch2,3,4=,2.5V
Check output Functions
Chirp, 20kHz, 3.5V TIMEa 1,2  .nom +/- 1.71V
Random, 1Vrms TIMEa 1,2 +/- 4V
Sawtooth, SO0Hz, 2V TIMEa 1,2 nom +/- .5V, cutout for rising edge overshoot
Sine, 500Hz, 3.5V TIMEa 1,2 nom +/- .5V
Square, 500Hz, 2V TIMEa 1,2 nom +/- 1.25V
Triangle, 500Hz, 3.5V TIMEa 1,2 nom +/- 1.0V
--- Nore output types (2640's)
Adj-Rand, 1kHz, 1Vrms ASPECa 1,2 Hand drawn
Impulse, S00Hz, 3.5V  TIMEa 1,2 Hand drawn
Arb, 3.5V, SINES1.ARB TIMEa 1,2 nom +/- .5V 5 Sines (10,60,1.4,1.8,2KHz)
full scale ranges: 10V - 55aV
Sine, 800Hz, 8.0V TIMEa 1-4 nom 4/~ 2,00V Ch3,4 = DC coupled
Sine, 800Hz, 6.0V TIMEa 1-4 nom +/- 1.41V Ch3,4 = AC coupled
Triangle, BOOHz, 4.0V TIMEa 1-4 nom +/~ 1.00V .
Triangle, 800Hz, 2.8V TIMEa 1-4 nom +/- 707mV
Triangle, 800Hz, 2,0V TIMEa 1-4 nom +/- S00mV
Triangle, 800Hz, 1.4V TIMEa 1-4 nom +/- 354mV
Triangle, 800Hz, 1.0V TIMEa 1-4 nom +/- 250mV
Triangle, 800Hz, .71V TIMEa 1-4 nom +/- 177mV
Triangle, 800Hz, .50V TIMEa 1-4 nom +/- 125mv
Triangle, 800Hz, .35V TIMEa 1-4 nom +/- B88mV
Triangle, 800Hz, ,25V TIMEa 1-4 nom +/- 63mV
Triangle, 800Hz, .18V TIMEa 1-4 nom +/- 44mV
Sine, 8kHz, 120mV ASPECa 1-4 nom +/- .5dB
Sine, BkHz, 93mV ASPECa 1-4 nom +/- .5dB
Sine, 8kHz, 66mV ASPECa 1-4 nom +/- ,5dB
Sine, 8kHz, 49mV ASPECa 1-4 nom +/- .S5dB
Sine, 11lkHz, 5mV ASPECa 1-4 Hand drawn Test Autorange
Full scale ranges: 14 - 39aV
Sine, 8kHz, 30mV ASPECa 1,2 nom +/- .5dB
Sine, 8kHz, 20mV ASPECa 1,2 nom +/- .5dB  Ch3,4 = DC coupled
Sine, 8kHz, 10mV ASPECa 1,2 nom +/- .5dB
Sine, 8kHz, 5mV ASPECa 1,2 nom +/- .5d8B
- —-—— Analog hardware tests, 2640's
Arb, 4,2V, RAND,ARB ASPECa 1 Hand drawn Test DBE analog filter
Arb, 4.9V, RAND.ARB ASPECa 1-4  Hand drawn Test DFE analog filters
Chirp, 4.5 XFER 234/1 Hand drawn Test Chan-Chan match (mag & ph)
Chirp, 4.5 XFER 234/1 Hand drawn Same as above but nofilt (mag)
Arb, 4V, DCoffa3V TIMEa 1-4 Hand drawn DC offsets, ARB=DOUBLET.ARB
Sine, 60kHz, 3.15V ASPECa 1.4 Hand drawn Ch3,4 DC coupled
Test all function types
Sine, SkHz, 1V ASPECa 1 Hand drawn
Sine, S00Hz, 1V TIMEa 1 Hand drawn
Random 1Vrms XFER 2/1 1 +/- .116
Random 1Vrms COH 2/1 > 0.9
Square, S00Hz, 1V CSPEC 2/1 Hand drawn
Sine, 2kHz, 1V ACOR 1 Hand drawn
Sine, 2kHz, 1V CCOR 1/2 Hand drawn
Rand, .4V, 10ms burst IMP 2/1 Hand drawn
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Seq Setup
File File

- $21024

= $22048

- $24096
FLOATLIM----=~=

" DCOFF1
DCOFF2
ASPECFL1
ASPECFL2
ASPECFL3
CSPECFL1
CSPECFL2

3 1 1 3 82 3

START

BW Full Frame Avging Functions Upper/Lower

Hz Scale Size Trig Sec T Output Settings Saved ‘Limits Notes

ee  mese meee seee mee ae Test ZOOM, G and X switches
coupling: Chle, Ch2=AC

1k 5.0V 1024 Off 5 Fr Random, .2Vrms XFER 2/1 Hand drawn Phase test only, 2-4kHz (/CX)

1k 5.0v 1024 Off S Fr Random, .2Vrms XFER 2/1 Hand drawn Phase test only, 4-6kHz (/X)

1k S.0v 1024 Off S Fr Random, ,2Vrms XFER 2/1 Hand drawn Phase test only, 8-10kHz (/%)

1k 5.0V 1024 Off S Fr Random, .2Vras XFER 2/1 Hand drawn Mag & Phase test, 10-12kHz (/X)

2k S.0v 1024 Off 4 Fr Random, .2Vrms XFER 2/1 nom +/- 4dB Mag test only, 5-9kMz

mse  emme ceme sees ees ee Zoom hardware tests, 2640's

Sk S5.0v 1024 Off 4 Fr Random, .2Vrms XFER 2/1 nom +/- 4dB Mag test only, 2-12kHz

10 S.0v 128 Off 16 Fr Sine 4.5V, 101.254kHz ASPECa 1-4 Hand drawn input cf=101.25kHz

20 S.0v 512 Off 26 Fr Arb, 4.5V, cf=99kHz ASPECa 1-4 Hand drawn arb=RAND64 . ARB, input cfe99kHz
200 S.0v 512 Off S5 Fr " " cf=190kHz ASPECa 1-4 Hand drawn " input cf=190kHz
10k S.0v 256 Off 7 Fr " ™  cfwl80.25Hz ASPECa 1-4 Hand drawn " input cf=190,25kHz
S0k S.ov 128 Off 7 Fr ® " cful98kHz ASPECa 1-4 Hand drawn " input cf=190kHz
i Test all frame sizes

200 S5.0v 128 Off 1 Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn Zoom, cf=500Hz +/- 200Hz

200 S.0v 256 Off 2 Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn "

200 5.0v S$12 Off 3 Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn "

200 S.0v 1024 Off S Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn -

200 S.0V 2048 Off 10 Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn .

200 S5.0v 4096 Off 20 Fr Arb, 1V, SINESBS.ARB ASPECa 1 Hand drawn "

aem mmme emem emme m—- - Test Floating Limits

.2M 5.0V 1024 Auto 1 Ti Sine, 1kHz, 1V TIMEa 1 .4V band +1 Volt input DC offset
.2M 5.0V 1024 Auto 1 Ti Sine, lkHz, 1V TIMEa 1 .4V band -1 Volt input DC offset
Sk 10V 1024 Off 2 Fr Sine, 2kHz, 1.5V ASPECa 1 20dB peak
Sk 10v 1024 Off 2 Fr Sine, 2kHz, 0.5V ASPECa 1 20dB peak
Sk 55mv 1024 Off 2 Fr Sine, 2kHz, .01V ASPECa 1 20d8 peak
.2M SV 1024 Off 2 Fr Random, 2.0 Vrms CSPECa 2/1  22dB band
.24 10V 1024 Off 2 Fr Random, 0.1 Vrms CSPECa 2/1  22dB band

The first two columns are the sequence file name (.seq extension) and the setup file name
(.set extension) respectively. Associated with each setup file there is an upper limit file, a
lower limit file and an output data file, each with the same name as the setup file but with
a different extension (.upr, .lwr, .out respectively). The next four columns show the input
settings. All channels are connected intemnally to the output generator (output coupled)
except when the notes list otherwise. The next two columns show the averaging time
required for the test (in seconds) and whether time or frequency domain averaging is
used. The limits are listed as nominal +/- X, to indicate that the limits were created by
adding and subtracting X from measured test data.

After quitting the checkout test (by pressing Esc anytime), you should view the file
called "LOG" by entering "TYPE LOG" or "PRINT LOG". If the checkout procedure
was just starting the third pass when you quit, the log file would look something like this:

Mode1=2642A

Running sequence file: 2642A.SEQ

Running sequence file: BW40.SEQ

............ esessess.Passed

Running sequence file: BW.SEQ

essssscenasacsces

cacenns cecscsessnnnas .Passed

Running sequence file: FUNC.SEQ

...... sesesrsaassscessPassed
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Running sequence file: GAIN.SEQ

Meeesseesenevasrasssesassrsassassssves Passed

Running sequence file: GAIN40,SEQ

feeriessesesrsenssessasssrssanseasessssPassed

Running sequence file: ANALOG40.SEQ

WesereeissescesasassrsssasesssssssensasPassed

Running sequence file: TYPES.SEQ

feessseasisnassenrsanssaensensaseesesssPassed

Running sequence file: ZOOM,SEQ

Mt ieeneesssesnuennseasasasacersssssssanssssensnsssosFailed

Running sequence file: ZOOM40.SEQ

Running sequence file: FSIZE.SEQ

tetsesescieseesracsstaasasensssenssesssPassed

Running sequence file: FLOATLIM.SEQ

feeesasnsensrescncesssessrassssaansesssPassed

Mode1=2642A

Running sequence file: 2642A.SEQ

Fetacesneesesrerssssscasensrsaisaasses Passed

Running sequence file: BW40.SEQ

fevesrencresesrensssanssssassessrsoesss.Passed

Running sequence file: BW.SEQ

Cresenssseseansensssssassrsnessasnsnss Passed

Running sequence file: FUNC.SEQ

feeeiassenserenssescnasacensnssrsansaoPassed

Running sequence file: FUNC40.SEQ

fretsteeriatesisatstesssnsesaasiennss Passed

Running sequence file: GAIN.SEQ

erieeresatisesssssesarsnssssaessaassa.Passed

Running sequence file: GAIN40.SEQ

teteessietaeresssnsessassssnrassesseassPassed

Running sequence file: ANALOG40.SEQ

Metessssserantasnsrsssrenesasasasssss. Passed

Running sequence file: TYPES.SEQ

feseseraseavasensssassrsessasenssasssssPassed

Running sequence file: ZOOM.SEQ

PN S

Running sequence file: ZOOM40,SEQ

Neravassearesesesiasesnsrensessssasess Passed

Running sequence file: FSIZE.SEQ

T N L

Running sequence file: FLOATLIM.SEQ

feteensesnsanracssssesrssssursoasncesssPassed

Mode1=2642A

Running sequence file: 2642A.SEQ

esesestasessasessesenatnestns st abeoey

Passed

*sUser Aborted during 2642A.SEQ **
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In this case, the test sequence specified by ZOOM.SEQ failed during the first pass
(although it passed during the second pass). Since this sequence consists of 5 different
tests, we should look at the file ZOOM.ERR to determine which of these 5 tests caused
the failure. The ZOOM.ERR file will look something like this:

L2222 AR R R R R R R Rl Rttt

*

2642A *

AR E KRR TR AR R RN RR RN RR AR AR R AR R AR AR AR R AR AR AR ARk Rk kkhhhhhdd

Error File

Test#

ZOOM.1 ( 8/ 1/1992 11:31:36)

Setup Upper Lower Margin Ovid

Mag ° Phase Mag Phase

ZOOM1.SET none pass none pass none no
ZOOM2.SET none FAIL none pass none no
ZOOM3.SET none pass none pass none no
ZOOM4 .SET pass pass p;ss pass none nho

ZOOM.SET pass none pass none none no

(222222 A2 222222t R AR Rl Rt s ARt s 2]

Unit 2642A FAILED

L322 R R AR RS AR Ris R st st st

In this example, it was the ZOOM2.SET test that failed. The error file shows that the
phase measurement exceeded the upper limit. You can see the data stored in
ZOOM2.0UT and the limit files in more detail by typing:

PLTOUT ZOOM2.0UT

although in this case we would be reviewing the results of a test which passed, since the
.out file written on the first pass was overwritten on the second. To repeat only this test,

type:
PRDTST ZOOM2.SET

You could also investigate this measurement in more detail from the instrument program
by typing:
IP ZOOM2.SET
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2600DA (Digital Measurement Adapter) Checkout Procedure

Required Equipment:

e All equipment required for the 2642A system checkout procedure

e 2600DA User’s Guide (read it!)

o Serial loopback board and jumpers that come with the 2600DA

e Parallel loopback test cable (see figure 5-1)

e 2600DA demo board (page 2-37) and demo board cable (page 2-44)
¢ 2600DA demo kit (suitcase) with DADEMO software

Before putting the 2600DA board set its box:

Run calibration procedure (DACAL.EXE).

In addition to following the directions given on screen, verify the following:

e Verify that the power LED turns on when the power switch is tumed on.

e As you are installing jumpers 1 thru 6, verify that the LED near each jumper turns
on when the jumper is installed.

e Verify that the LED associated with jumper 5 tums off when the reset switch is
pressed.

e Verify that all three offsets are less than 50 mV

e Verify that all three gains are between .97 and 1.03

e Verify that the delay for INPUT?2 is between 2000 and 6000 nS.

Trimmer Adjustment Procedure

e Remove the loopback board from the 2600DA

e Connect the demo board cable as follows:
- Cable ends labeled A, B and C into connectors A, B, and C of the 2600DA

- Cable end labeled CH1 IN into the demo board connector of the same name
- Note: do not plug in cable end labeled CH1 OUT
e Set the demo board switches to 0,0.
e Load setup file DMACV.DAT. Press Run. Adjust CV1 to minimize rms reading on
upper display.
e Change upper and lower displays from channel 1 to channel 2. Adjust CV2 to
minimize rms reading on upper display.

With extreme care, the rms value can usually be adjusted to less than 200uV. The unit
should be failed if either rms value cannot be adjusted to less than S500uV.

Now you can put the board set in its box before proceeding.

Serial Loopback Test

¢ Reinsert the loopback board.
¢ Load setup DMALB.DAT
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System Checkout Procedures

e Verify that sine wave appears on both channels. The ASPEC noise floor should be
barely visible.

e Insert DAC1 MSB invert jumper. Observe chan 1 farbled. Remove jumper.
e Insert DAC2 MSB invert jumper. Observe chan 2 farbled. Remove jumper.
e Insert ADC MSB invert jumper. Observe chan 1&2 farbled. Remove jumper.
o Insert DAC1 SYNC invert jumper. Chan 1 data gets smaller. [leave it in]
¢ Insert DAC2 SYNC invert jumper. Chan 2 data gets smaller. [leave it in]
e Insert ADC SYNCinvert jumper. Data gets big again. [leave it in]

Parallel Loopback Test

® Remove jumpers 9 & 10 (serial input select jumpers)

e Plug parallel loopback cable into connectors D,E,F,G,I with cable labels matching
the 2600DA connector labels. (Cable drawing shown below in Figure 5-1.) Leave
the rest of the setup as in the serial loopback test above.

e Load setup DMAP1.DAT. Press Run. Verify that all the sine wave harmonics are
below 40 dB for both channels. (This test is looping the MS byte of the output back
to the LS byte of the input, with sign extension.)

e Remove the cable from connectors E & G.

e Move cables in D & F one connector to the right (into E & G).

e Load setup DMAP2 DAT. Press Run. Verify that all the sine wave harmonics are
below 60 dB for both channels. (This test is looping the MS byte of the output back
to the MS byte of the input. The LS byte of the input is zero.)

e Move the cable in connector I one position to the left (into H).

¢ Load setup DMAP3.DAT. Adjust the output DC offset to get a sine wave. Press
Run. Verify that all the sine wave harmonics are below 40 dB for both channels.
You may have to try several values for the DC offset to get the harmonics below 40
dB. (This test is looping the 4 LS bits of the output back to the MS byte of the input.)

Performance Tests

¢ Remove parallel loopback cable and serial loopback board.

e Re-insert jumpers 9 & 10 (serial input select jumpers)

¢ Connect the ends of the demo board cable labeled CH1-IN and CH1-OUT to the
demo board connectors labeled Channel 2 IN and OUT respectively. The cable ends
labeled B and C should be inserted into connectors B and C on the 2600DA. (Leave
A unconnected.) Make sure U7 on the demo board is not installed.

e Set demo board switch SW1 to position 2 [adjustable sine wave]

e Press run, then set SW1,2 to 5,A [90 kHz]. Load setup DMASIN.DAT.

e Press run. Verify that the 90 kHz line is at 0dB (+/- 0.2dB) and that all other spurs
and harmonics are below 75 dB.

e Move the cable in connector B of the 2600DA to connector A. (If the cable won’t
stretch, unplug connector C and move the DAC1 FIFO read-in and write-out
jumpers from C1 to Al.) Change the display from channel 2 to channel 1 and repeat
the previous step.

e Place the 2600DA on top of the 2600DA in the demo kit suitcase and move all the
connections on the lower DA to the DA to be tested. Run DADEMO.BAT. Select
the measurement setup verification section. Follow the on-screen directions, and
verify that DADEMO reports "All tests pass".
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Figure 5-1. 2600DA Parallel Loopback Test Cable
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Servicing Procedures

Primary Wiring Changes

For information regarding changing fuses or changing the primary voltage range refer to
the 2642A Hardware Reference Manual.

Instrument Disassemby

The 2642A has been designed for easy access to all circuit boards. The modular design
enables each of the seven circuit boards to be ejected after the rear cover has been
removed. Access to the power supply, indicator (LED) board, and backplane require
removal of the cover. '

Reassembly of the instrument is done in the reverse order of disassembly.

Removing Circuit Boards

1. Remove the two #4-40 screws from the 9-pin connector labeled SYSTEM
INTERCONNECT.

2. Remove the six #4-40 screws from the rear cover as shown in Figure 6-1.

3. Eject the desired circuit board. Table 6-1 shows the proper location of the
boards. Note that the circuit board shown in figure 6-1 is in slot 1.

Table 6-1. Board Slot Assignments

Slot Board

1 (top) |CPU

2 Channel Controller

3 DFE — Channel 1

4 DFE — Channel 2

5 DFE — Channel 3

6 DFE — Channel 4

7 DBE (Output Generator)
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Servicing Procedures

Figure 6-1. Removing the rear cover, circuit boards, and top cover

Removing the top cover

1. Remove power cord. If option 33 is installed, remove the notebook computer, its
battery charger, and all its cables. The computer and charger retainer brackets
(attached via thumbscrews) must be completely removed.

2. Remove the two #6-32 screws at the upper left and right comers of the rear panel.

3. Place instrument upside down on a piece of cushion material to protect the
painted surfaces. Remove the six #6-32 screws from the cover as shown in
Figure 6-1.

4. Slide the instrument chassis out of the cover. The front bezel, and the PC cover if
option 33 is installed, stays attached to the cover.
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Removing the LED board

1. Remove the four #4-40 screws from the LED board shield.
2. Remove the ten conductor cable from the LED board.

3. Remove the two #4-40 screws from the LED board.

Figure 6-2. Removing the power supply shield, LED board, and the front panel

Removing the Power Supply Module

1. Remove the two #6-32 screws from the power supply shield and remove it as
shown in Figure 6-2.

2. Remove the eight #6-32 screws from the front plate containing the BNC input
connectors and lay the plate down, being careful not to damage the cables.

3. Remove the power supply cable at the backplane.

4. Remove a#6-32 screw from the right rear comer of the top chassis and another
#6-32 screw from the power supply module (below the line filter).

5. Loosen, but do not remove, four #6-32 screws at each comer of the power
supply module.

6. Slide the power supply module toward the front of the instrument, then away
from the chassis as shown in Figure 6-3.




Servicing Procedures

Figure 6-3. Sliding the power supply module out of the chassis

Removing the Backplane

This procedure should be done only at the factory, since there are no circuit elements on
this board.

1. Remove all boards from the card cage.
2. Remove sixteen #6-32 screws from the top chassis.

3. Remove two #6-32 screws from the front edge of the card guides closest to the
backplane.

4. Remove two #6-32 from each of the three supports connected to the backplane.

5. Remove the 16 2.5mm screws and nuts holding the three supports to the
backplane via the backplane connectors.
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Installing option 1H (2 extra input channels)

Parts required:
e Two DFE boards (100-004700-00)
¢ Two front panel coax cables (100-100075-00)
e Small tie wraps

1.

20

10.

11.

12,

13.
14.

Remove the rear cover and the top cover as described above. There is no need to
remove the LED board or the power supply assembly.

For the channel 3 DFE board observe that the channel selector jumpers on the
top of the board (J91 thru J97) are set to select channel 3. For channel 3, J93
should be installed and all others should be removed. Fold the red extraction
handles flat against the board and slide the board into slot 5. (Refer to table 6-1).

For the channel 4 DFE board, J94 should be installed and all others removed.
Slide the channel 4 DFE board into slot 6.

Replace the rear cover with the six screws and two jack screws.

Remove the eight screws (4 flat head and 4 pan head screws) around the
perimeter of the front panel as shown in figure 6-2.

The front panel can now be tilted forward far enough to finish the installation.
However you may want to remove the front panel entirely which can be done by
unplugging the 10 pin LED ribbon cable from the backplane. (Remember the
cable orientation for reassembly. Pin 1 of the cable is colored red.)

Remove the plastic plugs on the front panel in the channel 3 and 4 BNC
positions.

Remove the bulkhead BNC connectors from the front panel cables
(100-100075-00). Also remove the nut and lock washer from these connectors.

Install the plastic bushing onto the front side of the front panel in the hole
labeled CH3. Insert the BNC bulkhead connector into the front panel with the
flat side of the connector matching the flat side of the hole in the front panel.

Install the lock washer and nut on the connector protruding through the rear of
the panel and tighten while being careful not to rotate the connector.

Re-install the cable to the bulkhead connector and tighten the nut, also making
sure not to rotate the connector.

Insert the gold mini connector on the other end of the cable into the hole at the
left side of slot five of the backplane. You will hear the connector snap into place
when it mates to the connector in the channel 3 DFE board.

Repeat steps 9 thru 12 for channel 4.

Use tie-wraps to secure the new coax cables with the ones previously there.
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15. Replace the front panel making sure the ribbon cable connectors on the
backplane are in place.

16. Replace the top cover.
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