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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed
by the Bureau's calibration facility, and to the calibration facilities of other
International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials
and workmanship for a period of one year from the date of shipment.
The cathoderay tube (CRT) in the instrument and any replacement
CRT purchased from HP are also warranted against electrical failure
for a period of one year from the date of shipment from Colorado Springs.
BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS,
HOWEVER, ARE NOT INCLUDED UNDER THIS WARRANTY.
Hewlett-Packard will, at its option, repair or replace products which prove
to be defective during the warranty period provided they are returned
to Hewlett-Packard, and provided the preventive maintenance procedures
in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EX-
PRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT
LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service,
and repair of this instrument. Failure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and intended use of the
instrument. Hewlett-Packard Company assumes no liabllity for the customer’s failure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification to the instrument. Return the instrument to a Hewleti-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

§S-2-1/76
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General Information

SECTION |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This Operating and Service Manual contains
information required to install, operate, test, adjust,
and service the Hewlett-Packard Model 1611A Logic
State Analyzer.

1-3. In addition to this manual, an Operating and
Service Supplement for each microprocessor personality
module option or accessory ordered with the instrument
is also provided.

1-4. Listed on the title page of this manual is a micro-
fiche part number. This number can be used to order 4- x
6-inch microfilm transparencies of the manual. Each
microfiche contains up to 96 photo-duplicates of the

manual pages. The microfiche package alsoincludes the
latest Manual Changes supplement.

1-5. SPECIFICATIONS. Complete instrument per-
formance specifications are listed in the personality
module Operating and Service Supplement for each
microprocessor option and accessory ordered with the
instrument. These specifications are the performance
standards or limits against which the instrument is
tested. Detailed performance tests are also included
in the personality module Operating and Service
Supplement.

1-6. Table 1-1 lists supplemental characteristics of
the 1611A which are not performance specifications
but are typical characteristics included as additional
information to the user.

Table 1-1. Supplemental Characteristics

CONNECTION BETWEEN uP and 1611A INPUT BUF-
FERS: one 40 pin dual in-line package connector
with 30.5 em (12 in.) cable, one 40 pin male socket
with 30.5 cm (12 in.) cable, or one 40 pin male
socket with 7.6 cm (3 in.) cable.

MEMORY DEPTH: 64 memory transactions; 16 lines
are displayed at one time, roll keys permit view-
ing all 64 transactions.

TIME INTERVAL: accuracy, 0.1% 1 us. Maximum
time, 22¢—1 us (16.7 seconds).

EVENTS COUNT: 22¢—1 events (16.7 million) max.

LOGIC PROBE OUTPUT POWER: 5 V dc at 0.1 A
max.

POWER: 100, 120, 220, 240 V ac; —10% +5%; 48 to
440 Hz; 120 VA max.

DIMENSIONS: see outline drawings.

OPERATING ENVIRONMENT

Temperature: 0°C to 55°C.

Humidity: up to 95% relative humidity at 40°C.

Altitude: to 4600 m (15 000 ft ).

Vibration: vibrated in three planes for 15 min. each
with 0.38 mm (0.015 in.) excursions, 10 to 55 Hz,
WEIGHT: net, 15 kg (33 1b); shipping, 19.5 kg

(431b).

—_—
—

JC3
J0C3

TOP

NOTES : 1. DIMENSIONS ARE FOR GENERAL INFORMATION ONLY. IF
DIMENSIONS ARE REQUIRED FOR BUILDING SPECIAL ENCLOSURES,
CONTACT YOUR HP FIELD ENGINEER.
2. DIMENSIONS ARE IN MILLMETRES AND (INCHES).

425(63)

REAR H D H 189(7%)

¥

572(22})

— 22(%)

202(78) 348(3%)

0] [

RIGHT SIDE
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General Information

1-7. INSTRUMENTS COVERED BY MAN-
UAL.

1-8. Attached to the instrument is a serial number
plate. The serial number is in the form: 0000A00000.
It is in two parts; the first four digits and the letter
are the serial prefix and the last five digits are the
suffix. The prefix is the same for all identical instru-
ments; it changes only when a change is made to the
instrument. The suffix however, is assigned sequen-
tially and is different for each instrument. The contents
of this manual apply to instruments with the serial
number prefix(es) listed under SERIALL NUMBERS
on the title page.

1-9. An instrument manufactured after the printing of
this manual may have a serial number prefix that is
not listed on the title page. This unlisted serial number
prefix indicates the instrument is different from those
described in this manual. The manual for this newer
instrument is accompanied by a yellow Manual
Changes supplement. This supplement contains
"change information” that explains how to adapt the
manual to the newer instrument.

1-10. In addition to change information, the changes
supplement may contain information for correcting
errors in the manual. To keep this manual as current
and accurate as possible, Hewlett-Packard recom-
mends that you periodically request the latest Manual
Changes supplement. The supplement for this manual
is identified with the manual print date and part
number, both of which appear on the manual title page.
Complimentary copies of the supplement are avail-
able from Hewlett-Packard.

1-11. For information concerning a serial number
prefix that is not listed on the title page or in the
Manual Changes supplement, contact your nearest
Hewlett-Packard office.

1-12. DESCRIPTION.

1-13. The HP 1611A Logic State Analyzer is dedi-
cated to the design and troubleshooting of micropro-
cessor based systems. For ease-of-use, a special probe
offers two methods of connection to microprocessors
—a dual in-line clip and a connector plug for interfac-
ing with microprocessors in sockets. Measurements of
system activity are displayed on the analyzer's CRT
screen in selectable mnemonic or absolute codes of the
microprocessor’'s own instruction set. The display is
divided into three distinct fields—address, data, and
external. Events and activity displayed in the address
and op code/data fields are collected directly from the
system microprocessor’s address and data buses. An
additional eight bits of binary information gathered
by auxiliary probes is displayed in the external field.

1-14. With relational triggering capabilities, the
1611A permits framing of a real-time data window
around virtually any event or set of related events—

1-2
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any desired sequence of system operations. The 1611A
will also measure execution time or count selected
events between two keyboard selected events. At a
desired point, defined from a keyboard entry, the
1611A can be commanded to halt microprocessor oper-
ation; then, if desired, it can control the following
transactions in single or multiple keyed steps. Key-
board entry of address or data bus trigger words may
be entered in either octal or hexadecimal notation and
the external trigger information is entered in binary
format.

1-15. For increased confidence of instrument opera-
tion, it performs a self-test during the turn-on period
and indicates test results on the CRT. The micropro-
cessor probe data-gathering circuits may also be
checked by connecting the probe to the front panel
probe test socket with the test results displayed on
the CRT.

1-16. OPTIONS.

1-17. The following options for the 1611A are avail-
able to configure the instrument for specific micro-
processors and are covered by separate Manual Supple-
ments.

Option A68: Model 1611 A with Model 10257B Personali-
ty Module for use with any microprocessor that meets
specifications of the Motorola 6800.

Option A80: Model 1611 A with Model 10258 B Personali-
ty Module for use with any microprocessor that meets
specifications of the Intel 8080A.

Option OF8: Model 1611 A with Model 10259A Personali-
ty Module for use with any microprocessor that meets
specifications of the Fairchild F8.

Option Z80: Model 1611 A with Model 10260A Personali-
ty Module for use with any microprocessor that meets
specifications of the Zilog Z80.

Option A65: Model 1611 A with Model 10261 A Personali-
ty Module for use with any microprocessor that meets
specifications of the Rockwell R6502A.

1-18. ACCESSORIES SUPPLIED.

1-19. The following accessories are supplied with the
1611A:

External 8-bit Probe, HP Part No. 01611-62101

One Dual In-line Clip with 30.5 em (12 in.)

Cable, HP Part No. 01611-61609

One Male Plug with 30.5 cm (12 in.)

Cable, HP Part No. 01611-61610

One Male Plug with 7.6 cm (3 in.)

Cable, HP Part No. 01611-61612

One Extender Board, HP Part No. 01611-66515

One 2.3 m (7.5 ft ) Power Cord (refer to Section II)

One 40-pin Protection Socket HP Part No. 1200-0682

One Accessory Bag, HP Part No. 1540-0325
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1-20. ACCESSORIES AVAILABLE.

1-21. The following accessories are available for the

1611A:

Model 10257B Personality Module
Model 10258B Personality Module
Model 10259A Personality Module

Model 10260A Personality Module
Model 10261 A Personality Module

General Information

1-22. RECOMMENDED TEST EQUIPMENT.

1-23. Equipment required to maintain the Model

Table 1-2. Recommended Test Equipment

1611A is listed in table 1-2. Other equipment may be
substituted if it meets or exceeds the critical specifi-
cations listed in the table.

Recommended
Instrument Critical Specification Model Use*
Pulse Generators (2) 10 V output into 50 ohms, HP 8013B P
External trigger, O to
+2.5 V DC offset, 0 to
1.4us adjustable delay
Digital Voltmeter £1000 Vdc range, 0.1% HP 3465A P,AT
accuracy
Dual Channel 50 MHz BW min HP 1740A P, T
Oscilloscope
Logic State Analyzer Pattern recognition and state HP 1600A T
display
Logic Pulser Pulse logic circuits HP 10526T T
Logic Probe Monitor digital IC’s HP 10525T T
50Q Feedthroughs (2) 50Q feedthrough termination HP 10100C P
BNC-to-alligator HP Part No. P
Clip Adapters (3) 8120-1292
BNC Tee Connectors HP Part No. P
(2) 1250-0781
Current Tracer HP 547A T
Signature Analyzer No Substitute HP 5004A T

*P=Performance Test; A=Adjustment, T=Troubleshooting

1-3/(1-4 blank)
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Installation

SECTION Il
INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information and instruc-
tions for installing the Model 1611A. Included are
initial inspection procedures, power and grounding
requirements, and instructions for repacking for ship-
ment.

2-3. INITIAL INSPECTION.

2-4. Inspect the shipping container for damage. If
the shipping container or cushioning material is dam-
aged, it should be kept until contents of the shipment
have been checked for completeness and the instru-

ment has heen checked mnn]ﬁnnina"y and electrically,

0L IS DO CHACUACL Itliialiilasyy Qi Coluiilaasy

Procedures for checking electrical performance are
given in Section IV. If the contents are incomplete,
if there is mechanical damage or defect, or if the
instrument does not pass the Performance Tests, notify
the nearest Hewlett-Packard office. If the shipping
container is damaged, or the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard office. Keep the shipping materi-
als for carrier’s inspection. The HP office will arrange
for repair or replacement at HP option without wait-
ing for claim settlement.

2-5. PREPARATION FOR USE.

2-6. POWER REQUIREMENTS. The 1611A requires a
power source of 100, 120, 220, or 240 Vac, —10%,
+5%; single-phase; 48 to 440 Hz; 120 VA maximum.

CAUTION

The instrument may be damaged if the
LINE SELECTOR switch setting does not
match the input power source.

2-7. LINE VOLTAGE SELECTION. The LINE SELEC-
TOR switches on the rear panel select either 100-,
120-, 220-, or 240-volt operation. To check or change
positions of the LINE SELECTOR switches, proceed as
follows:

a. Remove input power cord (if connected).

b. For 100- or 120-volt operation, set LINE SE-

LECTOR switches to 100 V or 120 V respectively.

c. For 220- or 240-volt operation, set LINE SE-
LECTOR switches to 220 V or 240 V respectively.

d. Reconnect power cord.

2-8. POWER CABLE. This instrument is equipped with
a three-wire power cable. When connected to an appro-
priate ac power receptacle, this cable grounds the
instrument cabinet. The type of power cable plug ship-
ped with each instrument depends on the country of
destination. Refer to figure 2-1 for the part numbers of
the power cable and plug configurations available.

8120-1692 8120-1703 8120-1521

Figure 2-1. Power Cables Available

2-9. PROBE INSTALLATION. To install the Micropro-
cessor Probe and External Probe, proceed as follows:

a. Ensure that LINE switch is in OFF position.

b. Connect Microprocessor Probe ribbon cable to
Microprocessor Probe connector on 1611A rear panel
(see figure 2-2). Ensure that cable socket is fully
seated on board edge connector. Red stripe on cable
indicates top edge.

c. Connect External Probe to External Probe
connector on rear panel in same manner as for
Microprocessor Probe.

d. Secure probe connectors to rear panel with
screws provided.

2-1
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RETAINING
SCREWS

‘00/

EXTERNAL
|/PROBE CONNECTOR

(4

~ MICROPROCESSOR
PROBE CONNECTOR

©@g °

Figure 2-2. Rear-panel Probe Connectors
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2-10. PERSONALITY MODULE INSTALLATION. To
install a Personality Module in the instrument, refer
to installation procedures in the manual supplement
supplied with the Personality Module.

2-11. REPACKING FOR SHIPMENT.

2-12. If the instrument is to be shipped to a Hewlett-
Packard Sales/Service Office for service or repair,
attach a tag showing owner (with address), complete
instrument serial number, and a description of the
service required.

2-13. Use the original shipping carton and packing
material. If the original packing material is not avail-
able, the Hewlett-Packard Sales/Service Office will
provide information and recommendations on materi-
als to be used.
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SECTION il
OPERATION
Detailed operating information is provided in the

Operating and Service Manual Supplement that is sup-
plied with each Personality Module.

Operation

3-1/(3-2 blank)






Model 1611A

Performance Tests
Adjustments

SECTION IV
PERFORMANCE TESTS

Detailed performance tests for the 1611A are
dependent upon the personality module installed in
the instrument. Therefore, complete performance tests
for the 1611A are provided in the appropriate Person-

ality Module Supplement provided with each 1611A
Option and accessory. 1611A Options and Personality
Module accessories are listed in Section I of this man-
ual. :

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section contains a complete adjustment
procedure for the 1611A. Power supply and display
adjustments may be made separately following repairs
or in sequence during periodic calibration.

Read the Safety Summary at the front of
this manual before performing adjust-
ment procedures.

5-3. EQUIPMENT REQUIRED.

5-4. A list of Recommended Test Equipment is listed
in Section I of this manual.

5-5. ADJUSTMENT LOCATIONS.

5-6. Adjustments and test point locations are shown
in figures 5-1 and 5-3.

A2TP6
GND TEST POINT

TP6 T™P7 P8 TP1G P12
D/ O 0 O O

£3 F2

— RB—
—C6—

e [ e [ 13 [

. A2R6
L @ & (% ————T"+5V ADJUSTMENT
| [

DTP*
~ A2TP14

[ +5V TEST POINT

Figure 5-1. Power Supply Assy A2, Adjustment Location

5-7. +5 VOLT POWER SUPPLY ADJUST-
MENT. (See figure 5-1 and service sheet 2.)

a. Disconnect 1611A power cord.
b. Remove 1611A top cover.

c. Reconnect power cord and place LINE switch
in on position. LINE indicator lamp should light.

d. Connect (+) input of DVM to A2TP14 and con-
nect (—) input of DVM to A2TP6.

e. Adjust A2R6
+0.025 Vde.

until DVM indicates +5.1 Vde

5-8. COMPARATOR ADJUSTMENT. (See
figure 8-13, sheet 1 of 4, for part locations.)

a. Place LINE switch to off position and remove
power cord.

b. Remove 1611A top cover.

c. Connect microprocessor probe to front-panel
probe-test socket.

d. Connect dual-channel oscilloscope to test points
TP1 and TP2 on A7.

e. Adjust delay clock A7TR10 for 200-ns delay
(£10 ns) between falling edges of signals at A7TP1 and
A7TP2 (figure 5-2).

NOTE
The signals at A7TP1 and A7TTP2 will be
present for approximately 1 second in each
3 seconds.
f. Adjust clock width A7C4 for 95 +5 ns between

falling edge and rising edge of signal at ATTP2 (figure
5-2).

4-1/5-1



Adjustments

ATTP1 —l-—

NOTE

Some 1611A Options require additional ad-
justment of the Personality Board. Refer to
the Operating and Service Manual Supple-
ment to determine if additional adjustment

is required.

200£10NS
fA7R10)

(a7C4)

I
I
955ns |
1
)

ATTP2 I [

5-2

Figure 5-2. Delay and Clock Width Adjustments

Model 1611A

5-9. DISPLAY ALIGNMENT. (See figure 6-1
for parts locations.)
NOTE
Normally, it is not necessary to perform
this procedure unless the CRT has been

replaced.

a. Place LINE switch to off position and remove
power cord.

b. Remove 1611A top cover.

c. Remove screw that secures CRT post-accel-
erator lead holder (H39) to CRT shield (MP13).

d. Loosen four screws that hold CRT shield
(MP13).

e. Remove CRT shield MP13.

A3R14 A3R40
A3R60 A3R45 HORIZONTAL VERTICAL
INTENSITY FO’CUS POSITION POSITION
\ Y L
Ore I
+
—f—c26 —
ca7
—Cfp3—+ —CR5—

-CR8— + —R4d—
—CR6— + —R47—

— RAS — —R46—

—=C32= —C31

—C28 — —L33—

—C28— —C30e~

R51 e
+
-C37~
——RA58= «=R57=
5
—CRe—+

—t5— e § T

e C 35 e

—R5g— O vee

R18

o Res— —RS3—

_:::_ B

~—RS50— —RS2—

—REY— _

- m C14
O
hic]
\ ®  Lerreneo s on com . !
P , s avcomonnfor A3R23 A3R‘1 8
CONTRAST ey LINEARITY  VERTICAL

o CONTROL SIZE
HORIZONTAL
SIZE

Figure5-3. Display Assembly A3, Adjustment Locations
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f. Loosen clamp on yoke L1.

g. Reconnect power cord and place LINE switch
in on position.

h. Rotate yoke L1 so that horizontal lines on dis-
play are parallel with top and bottom of display

window.

i. Set LINE switch to off position and remove
power cord.

j. Tighten clamp on yoke L1.

CAUTION

Hand-tighten only. Over tightening will
damage the CRT.

k. Install CRT shield MP13 and PA lead holder
H39.

5-10. DISPLAY ADJUSTMENT. (See figure
5-3 and service sheet 3.)

a. Remove 1611A top cover and left side cover.
b. Connect external probe and microprocessor
probe to their respective connectors on rear panel of

1611A.

¢. Set front panel switches as follows:

FORMAT .................. HEXADECIMAL
TESTMODE ..................... NORMAL
TRIGGER QUALIFIER

(Option 068 only) ...............

d. Connect microprocessor probe cable to
PROBE TEST socket on front panel.

e. Press TRACE; a list should be displayed on
CRT. If list is not displayed, set LINE switch to off,
then on, and press TRACE again.

Adjustments

f. Turn contrast control A3R61 fully clockwise.

NOTE

This control is a service aid only. For nor-
mal operation, it should always be set
fully clockwise.

g. Adjust intensity control A3BR60 cw until re-
trace lines can be seen, then reduce intensity control
until desired brightness is obtained.

CAUTION

Excessive intensity will cause permanent
burning of CRT phosphor; however, this
will not degrade display performance.

h. Adjust focus control A3R45 for best overall
focus of display.

i. Adjust horizontal size A3R6 and vertical size
A3R18 fully cew.

j. Adjust horizontal position A3R14 and vertical
position A3R40 to center display.
k. Adjust linearity control A3R22 so that char-

acters in top and bottom lines of display are same
height.

1. Adjust horizontal size A3R6 and horizontal
position A3R14 for 20 mm (0.8 in.) margin on each
side of display.

m. Adjust vertical size A3R18 and vertical
position A3R40 for 5 mm (0.2 in.) margins at top and
bottom.

n. Repeat step k.

5-3/(5-4 blank)






Model 1611A

Replaceable Parts

SECTION VI
REPLACEABLE PARTS LIST

6-1. INTRODUCTION.

6-2. This section contains information for ordering
parts. Table 6-1 lists abbreviations used in the parts
list and throughout the manual. Table 6-2 lists all
replaceable parts in reference designator order. Table
6-3 contains the names and addresses that correspond
to the manufacturer’s code number.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in the parts
list, the schematics and throughout the manual. In
some cases, two forms of the abbreviation are used,
one all in capital letters, and one partial or no capi-
tals. This occurs because the abbreviations in the parts
list are always all capitals. However, in the schematics
and other parts of the manual, other abbreviation
forms are used with both lower case and upper case

letters.

6-5. REPLACEABLE PARTS LiST.

6-6. Table 6-2 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components in
alphanumerical order by reference designation.

b. Chassis-mounted parts in alphanumerical
order by reference designation.

c. Miscellaneous parts.

The information given for each part consists of the
following:

a. The Hewlett-Packard part number.
b. The total quantity (Qty) in the instrument.

c. The description of the part.

d. A typical manufacturer of the part in a five-
digit code.

e. The manufacturers’ number for the part.

The total quantity for each part is given only once—at
the first appearance of the part number in the list.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts
table, quote the Hewlett-Packard part number, indi-
cate the quantity required, and address the order to
the nearest Hewlett-Packard office.

6-9. To order a part that is not listed in the replace-
able parts table, include the instrument model number,
instrument serial number, the description and function
of the part, and the number of parts required. Address

the order to the nearest Hewlett-Packard office.
6-10. DIRECT MAIL ORDER SYSTEM.

6-11. Within the USA, Hewlett-Packard can supply
parts through a direct mail order system. Advantages
of using the system are as follows:

a. Direct ordering and shipment from the HP
Parts Center in Mountain View, California.

b. No maximum or minimum on any mail order
(there is a minimum order amount for parts ordered
through a local HP office when the orders require
billing and invoicing).

c. Prepaid transportation (there is a small handl-
ing charge for each order).

d. No invoices—to provide these advantages, a
check or money order must accompany each order.

6-12. Mail-order forms and specific ordering informa-
tion are available through your local HP office. Ad-
dresses and phone numbers are located at the back
of the 1611A Operating and Service Manual.



Replaceable Parts Model 1611A
Table 6-1. Reference Designators and Abbreviations
REFERENCE DESIGNATORS
A = assembly F = fuse MP = mechanical part 1] = integrated circuit
B = motor FL = filter P = plug v = vacuum, tube, neon
BT = battery Ic = integrated circuit Q = transistor buib, photocell, etc.
c = capacitor J = jack R = resistor VR = voltage regulator
CcP = coupler K = relay RT = thermistor w = cable
CR = diode L = inductor S = switch X = socket
oL = delay line LS = loud speaker T = transformer Y = crystal
DS = device signaling {lamp) M = meter T8 = terminal board z = tuned cavity,
E = misc electronic part MK = microphone T = test point network
ABBREVIATIONS
A = amperes H = henries N/O = normally open RMO = rack mount only
AFC = automatic frequency control HDOW = hardware NOM = nominal RMS = root-mean square
AMPL = amplifier HEX = hexagonat NPO = negative positive zero RWV = reverse working
HG = mercury (zero temperature voltage
BFO = beat frequency oscillator HR = hour(s) coefficient)
BE CU = beryllium copper HZ = heriz NPN = negative-positive- S-B = slow-blow
BH = binder head negative SCR = screw
BP = bandpass NRFR = not recommended for SE = selenium
BRS = brass IF = intermediate freq field replacement SECT = section(s)
BWO = backward wave oscillator IMPG = impregnated NSR = not separately SEMICON = semiconductor
INCD = incandescent replaceable (3] = silicon
ccw = counter-clockwise INCL = include(s) SiL = silver
CER = ceramic INS = insulation(ed) OBD = order by description SL = slide
CMOo = cabinet mount only INT = internal OH = oval head SPG = spring
COEF = coefficient ox = oxide SPL = special
COM = common K = kilo = 1000 SST = stainless steel
COMP = composition SR = split ring
COMPL = complete LH = left hand P = peak STL = steel
CONN = connector LIN = linear taper PC = printed circuit
CP = cadmium plate LK WASH = lock washer PF = picofarads = 10-'2 TA = tantalum
CRT = cathode-ray tube LOG = logarithmic taper farads 0 = time delay
cw = clockwise LPF = low pass filter PH BRZ = phosphor bronze TGl = toggle
PHL = Phillips THD = thread
DEPC = deposited carbon L] = milfi = 10-3 Piv = peak inverse voltage T = titanium
DR = drive MEG = meg = 10¢ PNP = positive-negative- TOL = tolerance
MET FLM = meta! film positive TRIM = trimmer
ELECT = electrolytic MET OX = metallic oxide P/O = part of TWT = traveling wave tube
ENCAP = encapsulated MFR = manufacturer POLY = polystyrene
EXT = external MHZ = mega hertz PORC = porcelain u = micro = 10-%
MINAT = miniature POS = position(s)
F = farads MOM = momentary POT = potentiometer VAR = variable
FH = flat head MOS = metal oxide substrate PP = peak-to-peak vDCwW = dc working voits
FILH = fillister head MTG = mounting PT = point
FXD = fixed MY = "mylar” PWV = peak working voltage w/ = with
W = waiis
G = giga (10%) N = nano {10-9) RECT = rectifier wiv = working inverse
GE = germanium N/C = normalily ciosed RF = radio frequency voliage
GL = glass NE = neon RH = round head or ww = wirewound
GRD = ground(ed) NI PL = nickel plate right hand w/0 = without

6-2
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Model 1611A Replaceable Parts

Table 6-2. Replaceable Parts

Reference HP Part — Mfr
: A Qty Description Mfr Part Number
Designation Number Code
A1 01611=66501 BOARD ASSEMBLY, MAIWN 28480 0161166501
a2 V1611=66502 BUARD ASSEMBLY,LOw VOLTAGE POWER SUPPLY 28480 01611%66502
A3 U1611=66503 BGARD ASSEMBLY, DISPLAY DRIVER 28480 0161166503
A4 01611=66504 ASSEMBLY, KEYBOARD 28480 01611=66504
AS U1611=66506S BOARD ASSEMBLY, MICROPROCESSUR AND 28480 01611266505
KEYHBDARD SCAN

a6 01611=66506 BOARD ASSEMBLY, RAM & DISPLAY GENERATOR 28480 01611266506
A7 01611=66507 BOARD ASSEMBLY, COMPARATUR 28480 01611=66507
A8 01611-66535 BOARD ASSEMBLY, DATA STORE & COUNTERS 28480 01611-66535
A9 BOARD ASSEMBLY, PERSONALITY

(SEE MANUAL SUPPLEMENT FOR OPTION

INSTALLED IN YOUR INSTRUMENT)
A10Q BOARD ASSEMBLY, RuM

(SEE MANUAL SUPPLEMENT FOR OPTION

INSTALLED IN YOUR INSTRUMENT)
[35] ASSEMBLY, PERSONALITY PANEL

(SEE MANUAL SUPPLEMENT FOR OPTION

INSTALLED IN YOUR INSTRUMENT)
a2 01611=62101 ASSEMBLY, EXTERNAL PROBE 28480 01611621018
Ald 01611=66515 BOARD, EXTENDER 28480 0161166515
<1 0160=48026 1 CAPACITOReFXD ,2UF +=20% 250wWVDC PPR 28480 0160=4026
CR1 19010768 1 DIODE=Hy RECT 20Ky ,6MA 300NS 83003 H617
DS1 19900524 1 LED=VISIBLE LUM=INTZIMCD [F=20MAaMAX 28480 1990=0524
F1 2110-0007 1 FUSE 1.0AT 250V SLO-BLO 1.25X.25 UL IEC 71400 MDL-1

1

Fe 2110-0012 1 FUSE .5A 250V 71400 AGC1/2
Hy 0520=0129 2 SCREWeMACH 256 ,312«IN=LG PAN=HD«POZI 28480 0520-0129
H2 2200=0103 19 SCREW=MACH 4e40 ,25=IN=LG PAN=HD=POZ] 28480 2200=0103
H3 2200=0105 5 SCREWeMACH d4ed0 ,312=IN=LG PAN=HD=PQZI 28480 2200=0105
4 220420111 4 CREWSMACH 440 ,S=INeLG PANeHD=PUZ] 28480 22600111
HS 2200-0101 1 SCREW-MACH 4-40 .188-IN-LG PAN-HD-POZI 28480 2200-0101
He 2200=0143 S SCREWeMACH 4=40 ,375=INaLG PAN=HD=POZI 28480 2200+0143
H7 DELETED
H8 2360-011 21 CREWeMACH 6=32 ,2S=INelLG PANeHDeP 8480 60e011
H9 €360.011 7 gcREh-MAcn 6=32 .ilZ-fNELG PAN-HD-96£I 8&80 S eo:8§1§
H1Y 23600121 1 SCREW=MACH b=32 ,S=IN=LG PAN=HD=PQZ] 28480 2360a0121
H11 23000194 9 SCREW=MACH 6232 ,312eINeLG 100 DEG 28480 2360=0194
Hi2 2510=0043 4 SCREwW=MACH 8=32 ,312=INeLG PAN=HD=POZ] 28480 25100043
K13 © 2510=0392 16 SCREW=MACH 8«32 ,25=IN=LG 100 DEG 28480 2510=0192
Hid 2680=0128 6 SCREW=MACH 10=32 ,25«INeLG PAN=hDePOZI 28480 2680=0128
H15 0610=0001 2 NUT=HEX=DBLeCHAM 2=56=THD ,062=THK 28480 0615=0002
H16 22600001 NUT@HEX=DBLeCHAM 4e40eTHD ,094eTHK 28480 22600002
H17 22600009 1 NUTeHEX=4/LKKR 4ed0=THD ,094eTHK ,2S«A/F 28480 2260%0011
H18 2420-0001 1 NUTeHEX®DBL=CHAM 6232«THL ,09d=THK 28480 2420-0001
H19 2580=0004 4 NUT=HEX=DBL=CHAM 8e32«THD ,125=THK 28480 25800004
H20 2950=0038 2 NUT@SPCLY 1/2=24»THD ,125=THK ,688=A/F 75915 903=12
K21 2950=0043 4 NUT=HEX=DBL=CHAM 3/8=32=THD ,094eTHK 73743 2x 28200
H22 2680=0172 4 SCREW=MACH 10=32 ,37S<IN=LG 100 DEG 28480 268020173
H23 1400=0090 2 wASHERIRUBBER 5/8" 0D 00000 08D
H24 2190=0011 6 WASHER=LX INTL T ~0,=10 o195=IN=ID 06791 1022
HeS 2190=0016 4 WASHEReLK INTL T NO,=3/8 ,377=IN=ID 28480 2190=0016
H26 2190=0017 4 WASHER=LK HLCL NO,=8 ,168«INe]D 28480 219020017
H27 2110-0467 2 NUT-FUSE HOLDER-HEX, 1/2-28 THD, 0.688 75915 903-070
H28 21900019 6 WASHER=LK HLCL NQ,=4 ,115=INeID 28480 219020019
H29 2190=0037 2 WASHEKeLK INTL T NO,~1/2 ,Si2e=Ine]D 78189 1224=08
H30 2190=9112 2 WASHER=LK HLCL wO,=2 ,088=INelD 28480 2190«0112
H31 21900910 1 WASHER=LK NO,=d ,12=INe]D ,2751Ne0D STL 78189 4704004022953}
H32 3050=0066 WASHER=FL MTLC NO,=6 ,147=IN=]D 28480 3050=0066
H33 30500071 4 WASHER=FL MTLC ND,=8 ,169=InNeID 28480 3050=0071
H34d 3050-0425 2 WASHER-FL MTLC NO. -2 .125-IN-ID 28480 3050-0425
n35 30500194 2 WASHER=FL MTLC NO,=2 ,08B=INeID 28480 30500194
H36 39500235 2 WASHEK=FL MTLC NO,=4 ,117=IN=ID 28480 3050+0235
H3? 3050=0791 2 INSULATOR=XSTR NYLON 28480 3050=0791
H38 1400«0017 1 CLAMP=CA ,312«DJA ,375ewD NYL 71616 CPC=1953=58
H39 1400-0335 2 CABLE TIE 1,75«DIA ,188=wD NYL 06383 §8C=2
H4O 1400.0540 1 RETAINER ReLED 0,270=IN SERRATED [D 28480 1400=0540

See introduction to this section for ordering information

6-5



Replaceable Parts Model 1611A

Table 6-2. Replaceable Parts (Cont'd)

HP Part .. Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
Hat 1400=0547 ! CLIP=LED MTG 0,202=IN [D; 0,315=IM DIA 28480 1400=0547
H42 2360-0123 4 SCREW-MACH 6-32 PAN HD POZt REC SST-300 28480 2360-0123
Ji1 12500083 4 CONNECTOR=RF BNC FEM SGL=HOLE«FR S0=0HM 24931 28JR=130=}
J2 12500083 CUNNECTUR=RF BNC FEM SGLeHOLE=Fk S0=0HM 24934 26JRe130et
J3 1250=0083 CONNECTUReRF 8NC FEM SGL=ROLE=FK S0=0HM 24931 28JR=130=1
J4 1250-0083 CONNECTUR=RF BNC FEM SGUL=HOLE=FR S50=0HM 24931 28JR=130=}
L1 01611«61603 1 YUKE, wITH CABLE 28480 0lé11=61603
MP i S020-880S 1 FRAME, FRONT 28480 50208805
MP2 S020«B806 1 FRAME, REAR 28480 5020=8806
mMP3 5020=8835 4 STRUT, CURNER 28480 5020+8835
MPU 152020063 1 MOUNT VISRATION 70485 080D
MPS 5000=9940 2 COVER, SIVE HANULE 28480 5060=9940
MP& 5060=9991 1 COVER, BOTTOM 28480 506029991
mP7 9320-3699 1 CARD, INSTRUCTION 28480 9320-3699
MPg 5061=1933 1 COVER, TOP 28480 50611933
“P9Q 712050696 1 NAMEPLATE, 16114 28480 7120569
MP10 0161100202 1 PANEL, KEAR 28480 0161100202
MP11 01611=0010% 1 DECK, NMAIN 28480 01611=0030}
mMP12 01610=43101 1 GUIDE, CIRCUIT BOARD 28480 01610=43401
MP13 01611=00601 1 SHIELD, CRT 28480 01611=00601
MPLY v1611=00692 1 SHIELD, CRT FLAT 28480 01611=00602
MP1S 0tolt=01202 L BRACKET, PC BOARD FLAT 28480 01611201202
MP16 Olo11=04101 1 CUVER, KEYBOARD 28480 0161104101
nP17 Olbli=¢1204 1 BRACKET, PC HOARD, REAR 28480 01611201204
mPLR Ui611=20501 1 HEAT SINK, MA 28480 01611=20501
MP19 01611-23701 1 SHAFT, SwITCH EXTENSION 28480 0161123701
MP20 ¢1611=00201 1 PANEL, KEYBOARD 28480 01611=00201
MP21 01611-24101 1 SHIELD, SAFETY 28480 01611-24101
MP22 01830-23201 1 COUPLER, SWITCH EXTENSION 28480 101830-23201
MP23A 2110-0465 2 FUSEHOLDER CAP—EXTR POST; BAYONET; 20A 04703 345001-020
MP238B 2110-0470 2 FUSEHOLDER BODY—EXTR POST; BAYONET; 20A 04703 345003-010
MP24 1540-0325 1 CASE, CRVG HANDLE 28480 1540-0325
MP25 0340-0511 3 INSULATOR-XSTR KAPTON 13103 43-77-2
MP2b 5001=04480 2 TRIM, SIDE 28480 5001=044Q
MP27 DELETED .
mp2a 50609802 1 STRAP, HANDLE 28480 5060=9802
MP29 S940=7201 4 FEET 28480 5040=7201
MP30 S0un=7202 1 TRIM STRIP, TUuP 28480 S040=7202
MP31 5040=7675 1 PUSHRUD, SWITCH 28480 5040e7675
MP32 037002989 1 KEY CAP, OFF/LINE 28480 0370=2989
MP33 50407219 2 CAP, STRAP HANDLE, FRONT 28480 S040=7219
P34 5040.7220 e CAP, STKAP HANDLE REAR 28480 S5040«7220
MP 35S Stulepo76 1 KEYCAP, 1 28480 S04t=0670
wPl6 5041=0677 1 KEYCAP, 2 28480 S5041=0677
MP37 S04i=0678 1 KEYCAP, 3 28480 S041=0678
“eTR S0utene79 1 KEYCAP, & 28480 5041=0079
MP39 5041=0680 1 KEyCaP, S5 28480 5041=068C
MPUQ SUu1=0681 1 KEYCAP, 6 28480 5041w068]
Py Sudje=n682 1 KEYCAP, 7 28480 50410682
MPU2 S5041=0683 i xtYCAP, 8 28480 S04{=0683
MP43 S041=0684 1 KEYCAP, 9 28480 S0U1=0684
MPayY SNue068S 1 KEYCAP, O 28460 504120685
MPys S0d1=00490 1 KEYCAP, A 28480 5041=0040
MPUb Sgdjepndl 1 KEYCAP, B 28480 50410041
mpPa7 Sodiepou2 1 KEYCAP, C 28480 S041=0042
MPY48 5043=0043 1 KEYCAP, C 28480 S041=0043
MPU9 SCule00dd 1 KEYCAP, E 28480 S041=0044
PS5O S041=0045 1 KEYCAP, F 28u80 S$041=0045
MPS S041=0046 1 KEYCAP, TIME INTRVL 28480 S041=00486
MPS52 50410047 1 KEYCAP, COUNT TRIGS 28480 S041=0047
MPS3 Sudt=0048 1 KEYCAP, BEFORE TRIG 28480 S041=0048
mPSa S041e0049 t KEYCAP, AFTER TRIG 28480 S$041=0049
MP5S 504120650 1 KEYCAP, STOP 28480 504120050
MPS6 S041=0051 1 KEYCAP, DUN’T CARE 28480 $041=0051
MPS7 5041=0052 1 KEYCAP, TRIGGER OCCURKENCE 28480 S041=0052
MPSE S041=0053 2 KEYCAP, BRROW 28480 504120053
MP5Q S041«0040 2 XEYCAP, DATA BUSE, LIGHT 28480 5041=0060
MP6O 5041=0065 1 KEYCAP, TRACE TRIGS 28480 5041=006%
MPol 5041=0073 1 KEYCAP, MNEMONIC=ABSOLUTE 28480 S041«0073
MP®2 S041=0074 1 KEYCAP, ADRS BUS = 28480 5041=0074
MP63 S5041=0075 1 KEYCAP, ADRS BUS = 28480 5041=0075
MPOY4 S041=0076 2 KEYCAP, EXT =, LIGHT 28480 5041-0076
MPES S0u1=0088 1 KEYCAP, DATA BUS =, DARK 28480 5041=0088
MPo b 5041=0089 1 KEYCAP, EXT 3, DARK 28480 S5041=0089
MPO7 S041=0630 2 KEYCAP, ADDRESS BUS =, LIGHT 28480 5041=0630
MPE8 Scul=n6ll 1 KEYCAP, TRACE 28480 S5041=0631
MPB9 50410630 1 KEYCAP, ADDRESS BUS &, DARK 28480 S041=0636
MP70 0360=00106 2 TERMINAL=LUG=SLOR 4 SCR ,123/,1 ID HOLE 78452 718

See introduction to this section for ordering information
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Model 1611A Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part Lo Mfr
- A Qty Description Mfr Part Number
Designation Number Code
MP71 U360=0053 1 TERMINALeLUG=SLDR 10 SCR ,204/,09¢ 1D 83330 1410=10
MP72 0350=0096 4 INSULATOR=88HGFLG NYLUN 71002 65498
MP73 S001=1230 1 CUVER, INMSTRUCTION CARD 28480 5061«1230
P1 1251=2357 1 CONNECTOR=AC PwR HP=9 MALE FLG=MTG 28480 12512357
a1 1354e0u33 1 TRANSISTOR NPN SI PD=9Uw FTz2MHZ 28480 1854=0433
S1 31011720 1 SnITCHePB DPDTY 44 250vaC 28480 3101e1720
T 9100=3878 1 TRANSFORMER-LINE 28480 9100=3878
ul 1826=0369 1 IC-LINEAR REG +12V 28480 1826=0369
ue inde=03686 1 {C-LINEAR REG -12V 28480 1826=0368
Vi S0b1=1250 1 ASSEMBLY, CRT 28480 5061=1250
w1 8120-1521 1 CABLE ASSY 18AWG 3-CNDCT GRA-JKT 28480 8120-1521
NOTE: FOR OTHER POWER CORDS AVAILABLE,
SEE SECTION Il OF THIS MANUAL.
a2 8120=2309 1 CABLE ASSEMBLY, HV 28480 81202300
A3 0le11=01601 1 CABLE ASSEMBLY, TRANSFORMER 28480 Ql611=61601
wd Visll=61602 1 CABLE ASSEMBLY, CRT 28480 01611eb1602

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1611A

Reference HP Part L Mfr
: g Qty Description Mfr Part Number
Designation Number Code

A1 0loi1=6b6501 1 BUARD ASSEMBLY, MAIN 28480 01611=66501

a1t 0180=0484 3 CAPACITUR=FXD 4S00QUF+75=10X 25vDC AL 56289 360X4526G025A428=DGB
(NOT SUPPLIED wW/A1,0RDER SEPARATELY)

a1C2 U180=0484 CAPACITUR=FX0 4S0QUF+75=10% 2SVvDC AL S6289 360X45260254428=Da8
(MOY SUPPLIED w/A1,0RDER SEPARATELY)

a1¢3 0180=0484 CAPACITUReFXD 4500UF+75=10% 25VDC AL 56289 360x45260254428=008
(NOT SUPPLIED w/A1,0RDER SEPARATELY)

A1C4 U180m0228 6 CAPACITOR=FXD 22uF+=10% 15vDC TA 56289 1500226x901582

AlE1L U36N=1653 5 TERMINAL=STUD SGL=PIN PRESS=MTG 28480 0360=1653

A1E2 0300=1653 TERMINAL=STUD SGL=PIN PRESSMTG 28480 0360+1653

AlED 0360=1653 TERMINALeSTUD SGL=PIN PRESS=MTG 28480 0360=1653

AlEd 0300=1653 TERMINAL=STUD SGL=PIN PRESS=MTG 28480 0360=1653

ALES 0300=1653 TERMINAL=STUD SGL=PIN PRESS=MTG 28480 0360=1653

AlH1 03800059 1 SPACER=RVT<0ON ,25L6 15210 ,2500 BRS 28480 038020059

ALP1 1251=454¢ e CONNECTOR 8-PIN M (2 EACH) 26480 1251-4546

ALP2 1251=4549 2 CONNECTOR 7-PIN M (2 EACH) 28480 1251=4549

ALP3 1251=3195 } CONNECTUR 4=PIN M POST TYPE 27264 09«60=1041(2403=044)

ALP4Y 1251=3279 1 CONNECTOR 12=PIN F POST TYPE 27204 09=50=7121

A1PS 1251=0513 1 CONNECTOR SePIN M POST TYPE 27264 09=60=1051

ALky 0e98=3180 1 RESISTOR 68 2% 2w MO TC=04=200 11502 RG42

ArU1 1R20=1450 1 IC=DIGITAL SN74S3IIN TTL S GQUAD 2 NAND 01295 SNT74837N

AlXa2 1251=-188¢6 2 CUNNECTOR=PC EDGE 15=CUNT/RQw 2=RU%S 71785 252=15=30=340

ALXA3 1251=188¢6 CONNECTOR=PC ENGE 1S5=CUNT/RQw 2=RUWS 71785 252-15=30-340

AL Xas 1251=u4587 6 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 1251=4587

AtXAe 1251=4587 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 1251~4587

A1XAT 12514587 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 12514587

AtxAg 12514587 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 1251=4587

ALXapoPt 1251=4587 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 12514587

A1 XA9PY 1251=4587 CONNECTOR-PC EDGE 50-CONT/ROW 2-ROWS 28480 12514587

A1XU1 1200-0474 SOCKET:IC 14 PIN DIP 28480 1200-0474

A2 01611=06502 1 BUARD ASSEMBLY,LOw VOLTAGE POwWER SUPPLY 28480 01611=66502

a2C1 V1600=3508 9 CAPACITUR=FXD 1UF +80e20% S0wYDC CER 28480 0160-3508

.Y-{or4 0160=3508 CAPACITUReFXD {UF +80=20% SU0wVDC CER 28480 0160=3508

A2C3 UloG=3508 CAPACITUReFXD tUF +80«20% SOnWVDC CER 28480 0160=3508

a2Cu 0160=3508 CAPACITUR=FXD {UF +B0«20% SowvDC CER 28480 016023508

a2C5 0160=0091 1 CAPACITUR=FXD 10UF+50«30% 100VDC AL 56289 300106F1000C2

a2Ce 0160=3508 CAPACITOR=FXD {UF +80=20% 5S04VDC CER 28480 0160=3508

a2C7 0160-2055 38 CAPACITUR=FXD ,01UF +80=20% 100nVvDC CER 28480 0160-2055

A2Cad Uin0e3508 CAPACITOR-FXD 1UF +80=20% SUwWVDC CER 28480 0160=3508

A2C9 0160=1714 1 CAPACITOR=FXD 330UF+ej0X 6VDC TA 56289 150D337X900682

A2Cio 0180=0137 1 CAPACITUR=FXD 100uF+=20% 10VDC TA 56289 1500107Xx0010R2

A2C1y 0160-2055 CAPACITOReFXD ,01UF +80¢20% 10ORVDC CER 28480 0160-2055

A2C12 0160-2055 CAPACITUR=FXD ,01UF ¢80=20% 100~VOC CER 28480 0160-2055

a2C13 0i6U=2204 e CAPACITOR=FXD 100PF +=5%X 300AVDC MICA 28480 0160=2204

a2CR1 1901=00662 8 DIODE=PWR RECT 100V 6A 28480 1901=0662

A2CRe 1901=0662 DICUE=PAR RECT 100V 6A 28480 1901=0662

42CR3 19v1=0662 DIODE=PAR RECT 100V 64 28480 19010662

A2CRy 1901=0062 DIODE=PwR RECT 100V 6A 28480 1901=0662

A2CRS 1901=0028 3 D10DE=PWR RECT 400V 7SOMA DOw=29 28480 19010028

A2CRe 1901=0028 DIODE=PWR RECT 400V 7S50MA DU=29 28480 1901«0028

A2CR7 1991=0662 DICDE=PWR RECT 100V 64 28480 1901=0662

A2CRB 1901=0066¢2 DIODE=PWR RECT 100V 64 28480 1901=0662

A2CR9 1901=0062 DIODE=PWR RECT 100V 6A 28480 1901«06062

A2CRL0 1901=0662 DICDE=PWR RECT 100V 6A 28480 19010602

A2CR1Y 1901=0511 1 DIOLE=PWR RECT IN3BB9R S0V {2A 200NS 12954 1N3889R

A2CRy2 1901=0028 DIODE=PWR RECT 400V 750Ma DO=29 28480 19010028

a2F1 2110=0003 2 FUSE 3A 250V FAST=BLO 1,25X,25 UL IEC 75915 312003,

A2F2 2116G=0003 FUSE 3A 250V FASTeBLO 1,25X,25 UL IEC 75915 312003,

a2F3 2110-0014 1 FUSE 4A 250V SLO-BLO 1.25x.25 IEC 75915 313004

A2H1 2360=0117 2 SCREW=MACH 6%32 ,375=INelLG PAN=HD=POZI 28480 2360-0117

A2H2 2420=0002 2 NUTeHEXeDBL=CHAM o=32«THD ,109«THK 28480 2420=0003

A2H3 2820=0002 1 NUT=HEX®DBL=ChAM 10=32=THD ,094«THK 73734 8041

A2PR4 2190=0018 9 WASHEReLK HLCL NO =6 ,141eIN=I1D 28480 2190=0018

A2HS 2190-0034 1 WASHER=LK HLCL NO.=10 ,{94eIN=ID 28480 2190=0034

A2He 3050=0060 3 WASHEReFL MTLC NO,=6 ,147«INeID 28480 30500066

A2HT 3050=0027 1 WASHER=FL MTLC NO,=10 ,203=IN=ID 28480 3050w=0027

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part L Mfr
: A Qty Description Mfr Part Number
Designation Number Code

[Y{} 9100-3465 1 FILTER-CHOKE 1MH 284890 9100-3465
AzLe 9100=3829 1 COIL 10H 10% ,6B8DX1,188LG SRF=20MHZ 28480 9100+3829
A2MP{ €110=0269 & FUSEHOLDER=CLIP TYPE ,25FUSE. 284890 2110=0269
Aamp2 1205=031v 2 HEAT SINK SGL TO0=3=PKG 28480 1205+0310
A2U1 1853=0062 1 TRANSISTOR PNP SI PD=300MA FT2200MHZ 28480 18530062
A2u2 1864=0082 1 THYRISTOR=SCR 2N4d41 YRRM=S0Q 04713 NG44y
A2K1 0698=4313 3 RESISTUR 2K 1% 5w F T(E==50/+0 91637 MFF=1/2%10
A2R2 06984313 RESISTOR 2K 1% 5w F TC==50/40 91637 MFFe1/2=10
A2R3 0698=4313 RESISTOR 2K 1X .54 F TC3=50/+0 91637 MFF=1/2=10
A2KY 0757=0488 4 RESISTOR 909K 1X ,125w F TC=0+-100 24546 NAY4
A2RS 0757=0428 1 RESISTOR 1,62K 1X ,125W F TC=0¢=100 2us4é Cdml/BeT0=1b2i=F
A2R6 2100=3352 1 RESISTOR=TRMR 1K 10X C SIDE=ADJ 1=TRN 73138 72=143=0
A2R7 07570280 10 RESISTOR 1K 1X 4125w F TCS0+=100 24546 Clm1/8=T0=1001eF
A2R8 0757=0438 6 RESISTOR S.11K 1% ,125% F TC=0+=100 24546 Clel/8=T0wS5111=F
A2R9 0757=0419 1 RESISTOR 681 1X ,125# F TC=0+<100 24546 Clel/8uT0mb6BlR=F
A2R10Q 0757=0809 1 RESISTOR 332 1% ,5w F TC304=100 19701 MF7C1/2=T0=332ReF
A2R11 V698=3430 1 RESISTOR 21,5 1% ,125w% F TC=04=100 03888 PMESSw=}/8aT0m21RS=F
A2R12 U757=0346 2 RESISTOR 10 1% ,125W F TC=04=100 24548 C4e1/8eT0el ORO=F
A2R13 0757=0200 1 RESISTOR 5,62k 1% ,125# F TC30+=100 24546 Cle1/8=TO=S621=F
A2R14 0757=0395 -3 RESISTOR 56,2 1% (1254 F TC=0+=500 24546 Cdel/8eTO=S0R2=F
APR1S 0811-2771 3 RESISTOR .18 5% 3w PwW TC=0+—800 91637 RS-28B
A2d 18 0811=1758 RESISTOR .24 SX 24 PW TC=0+=800 75042 BwH2=24/100=J
A2R17 Q757=0346 RESISTOR 10 1% ,125W F TC=0+=100 24546 C4el/82T0=]0R0O=F
A2R1B 078702985 RESISTOR 56,2 iX% i35/ F Ti=0+=i00 24540 Cédmi/8mT0n506R2F
A2R19 0811-2771 RESISTOR .18 5% 3W PW TC=0+—800 91637 RS-2B
A2U1 1320=0196 1 IC UA 723C V RGLTR 07263 723HC
A2vRry 1902=3104 i DIODE=ZNR 5,62V 5% DO=7 PL=,4n TC=+,016% 15818 CD 35634
A2w1 Vl611=61613 1 CABLE, YOLTAGE REGULATUR 28480 01611061613

(NOT SUPPLIED w/A2, ORDER SEPARATELY)
Az2w2 Ui607=61613 1 CABLE, VOLTAGE REGULATOR 28480 U1607=61613

(NNT SUPPLIED W/A2, ORVER SEPARATELY)
a2n3 01611=61614 1 CABLE, VOLTAGE REGULATUR 28480 0161161614

(NOT SUPPLIED w/A2, ORDER SEPARATELY)
A% Hi011=66503 i BUOARD ASSEMBLY, DISPLAY DRIVER 28480 01611=66503
A3CH 0160=0161 1 CAPACITOR=FXD ,01UF +=10% 200wVDC POLYE 56289 292P10392
A3C2 0140=0199 3 CAPACITOR=FXD 240PF +=5% 3004vDC MICA 72136 DM1SF241J0300WVICR
A3C3 0180=0097 7 CAPACITOR=FXD 4TUF+«10% 35VDC TA 56289 1500476X903582
A3CY 0180=01006 3 CAPACITUR=FXD 60UF+=20% 6VDC T4 56289 150D606X000682
A3C5 0180=0097 CAPACITUR=FXD 47UF+=10% 35vDC TA 56289 1500476X903582
43Ce 01604455 1 CAPACITOR=FXD 10F ¢=10% SOwWVDC MET POLYC 28480 0160e4455
A3CT 0160=3127 2 CAPACITURFXD ,022UF ¢=5% 400wv0DC POLYE 8441y 663UN22354wW2
A3C8 0100=3830 1 CAPACITOR=FXD SUF +=10X% SOWVDC MET POLYC 28480 0160=3830
A3CO U180=0230 4 CAPACITOR=FXD jUF+=20X% S0vDC Ta 56289 150D0105%005042
A3C10 0180=0230 CAPACITOR«FXD {UF+e20% SOVDC TA 56289 1500105%X005042
A3C11 V180«0230 CAPACITORFXD {UF¢=20% SOVDC TA 56289 1500105X005042
A3C12 0160=3508 CAPACITOR=FXD 1UF +80e20% SCwvDC CER 28480 0160=3508
A3C13 uls0w1701 1 CAPACITUR=FXD 6,8UF+=2uX oVDC TA 56289 150D685x000642
A3C1y 0160=3762 2 CAPACITOR=FXD ,681F +=5% SOWVDC MET 28480 0te0=3762
A3C1S 0loG=3762 CAPACITOR=FXD ,68UF +=5% S0owvDC MET 28480 0160e3762
A3C16 0180~0097 CAPACITUR=FXD 4TUF+=10% 35VDC TA 56289 1500476Xx903582
A3C17 01800097 CAPACITUR=FXD 47UF+=10X 35VDC TA 56289 1500476%X903582
A3C18 0180=0097 CAPACITOR=FXD 47UF+=10% 35VDC TA 56289 1500476x903582
A3C19 0160~3127 CAPACITOReFXD ,022UF +=5% 400wWVDC POLYE 84411 663Un22354wne
A3C20 0180=2667 i CAPACITOR=FXD 150UF+=10X 26VDC TA 56289 1500157x902082
A3C21 0180=023¢ CAPACITOR=FXD 1UF+=20% SOVDC TA 56289 1500105%x0050A2
A3C22 0160-2055 CAPACITOR=FXD ,UiUF +80=20X 1004VDC CER 28480 0160-2055
A3C23 0160=3508 CAPACITUR=FXD jUF +80~20% S04VDC CER 28480 0160=3508
a3C24a 0180=0106 CAPACITOR®FXD 6UUF+=20% 6VDC Ta 56289 1500606X000682
a3cas 0180=0097 CAPACITOReFXD 47UF+=10X 35VDC TA 56289 150D0476X903582
A3Cee 0180=0097 CAPACITOR=FXD 47yFe+=10% 35VDC TA 56289 150D0476x903582
A3Ce7 0160=4449 1 CAPACITOReFXD B200PF +=lux 400WVDC POLYE 28480 0160=4449
A3Ce8 V160=3665 ] CAPACITOR=FXD ,01UF +80<20% S00WVDC CER 28480 0160+3665
A3C29 0160=3665 CAPACITOR=FXD ,01UF ¢80+20X S0OWVDC CER 28480 0160=3665
A3C30 0160=3665 CAPRCITOR=FXD ,V1UF +80=20X% S00wWYDC CER 28480 0160=366%
A3C31 016023665 CAPACITOR=FXD ,01UF +80=20% S0OnVDC CER 28480 0160=3665
A3C32 0160=3665 CAPACITOR=FXD ,01UF +80=20% S00wvDC CER 28480 0160=3665
A3C33 0160=3065 CAPACITUR=FXD ,01UF +80=20% S00WVDC CER 28480 0160=3665
A3C34 0160-2204 1 CAPACITOR-FXD 100PF +—5% 300WVDC MICA 72136 RDM15F910J3C
43C35 0180=u106 CAPACITUR=FXD 6QUF¢=20% 6VDC TA 50289 150D606x000682
43C36 0180=0098 1 CAPACITOR=FXD 100UF+=20% 20VDC TA 56289 1500107x00208¢2
A3C3T 0160=3508 CAPACITURFXD 1UF +80«20X% SOAVDC CER 28480 0{60=3508

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1611A

HP Part L Mfr

Reference Oty Description Mfr Part Number

Designation Number Code
A3CRY 1901=0767 3 DIODE=PwR RECT 400V 6A 04713 7 754
A3CR2 19010040 2 DINVE=SWITCHING 30V SOMA 2NS D0=35 28480 1901=0040
AZCR3 1901=0029 5 DIODE=PWR RECT 600V TSOMA DUe29 28480 1901=0029
A3CRy 19¢1=0767 DIODE=PWR RECT 400V 64 04713 7 754
A3CRS 1901=0029 DIOVE=PWR RECT 600V TSuMA DU=29 28480 19010029
A3CRe 1901=0029 DI0DE=PwR RECT 600V 750MA DO=29 28480 1901=0029
A3CRY 1901=0767 DIODE=PwR RECT 400V 64 04713 7 754
A3CRB 1901=0029 DIODE=PWR RECT 600V 7SOMA DU=29 28480 1901=0029
A3CRG 1901=0029 DIODE=PwR RECT 600V 7SOMA DOe29 28480 1901=0029
A3H1 2360=0201 6 SCREW=MACH 6232 ,S=IN=LG PANeHD=POZ2] 28480 2360-0201
A3H2 2420=0003 7 NUT=HEX=D8L=CHAM 6=32=THD ,094=THK 28480 26200004
A3R3 2260=0001 3 NUTeHEX«DBLoCHAM 4=d0eTHD ,y94=THK 28480 22600002
A3rd 2190=0018 WASHER=LK HLCL NO,=6 ,141=INeID 28480 21900018
A3HS 2190=0019 10 WASHEReLK HLCL NO,=d4 ,115«INe]D 28480 21900019
A3he 3050e0016 ] WASHER®FL MTLC NO,=6 ,147=INe]D 28480 30500016
A3HT 3050=0235 10 WASHER=FL MTLC NO,=4 ,117=INeID 28480 3050«0235
A3L1 9100=393¢ 1 INDUCTOR-2.5 MH 28480 9100=3930
A3L2 9100=3877 1 CHOKE-INDUCTOR 28480 9100=3877
A3L3 9100«3931 1 INDUCTOR-700 UH 28480 910023931
A3L4 violie=86001 1 COIL, Fxb 28480 01611=86001
A3LS 9140=0111 1 COIL=MLO 3,3und §0% Q=33 ,1550%,375L6 24226 15/33¢
A3mPy 1205=0310 HEAT SINK SGL TO=3=PKG 28480 1205+0310
A3G1 1854=0751 3 TRANSISTOR-2N5840 28480 1854=075¢
A3Y2 1854=0558 1 TRANSISTOR NPy SI DARL PD=70w FT=IMKHZ 28480 1854=0558
A3G3 1853«0334 b TRANSISTOR PNP SI DARL PUL3IT70wW FTz{MmZ 28480 18530334
A3ud 18540215 S TRANSISTUR NPN SI PD=350Mm FT=300MHZ 04713 SPS 3611
A3US 1854=0330 1 TRANSISTOR NPN SI PD=2iw FT310MHZ 28480 1854«0330
A3Q6 18504~0751 TRANSISTOR-2N5840 28480 18540751
A3u7 1854=0215 TRANSISTOR NPN SI PD=3S0Mw FT=300MHZ 04713 3PS 3611
A3Q8 1853=0036 2 TRANSISTOR PNP SI PD=310Mw FT3250MHZ 28480 18530036
A3Q9 1854-0751 TRANSISTOR-2N5840 28480 1854-0751
A3Q10 1854-0215 TRANSISTOR NPN S| PD=350MW FT=350MHZ 04713 SPS 3611
A30Q11 1854=0215 TRANSISTOR APN SI PD=350MN FT3300MHZ 04713 8PS 3611
Alute 1854=0215 TRANSISTOR NPN SI POS3S0Mw FT3300MHZ 04713 8PS 3611
A3u13 1853=0036 TRANSISTOR PMP 81 PD3310Mh FTS2S50MHZ 28480 18530036
A3RY U757=0812 1 RESISTOR 432 {X .5~ F TCz0+=100 19701 MFTC1/2=T0=432R=F
A3R2 0757=0442 1 RESISTOR 10K 1% ,125w F TC=z0+=100 24546 Cidel/8=TOe1002=F
A3RY 08111878 1 RESISTOR 7,5 SX 25% Pn TCS0+=260 91637 HL=25=02Z=4
A3RY 06983605 1 RESISTOK 15 SX 2w MQ TC=0+=200 11502 RG42
AIRS 0757=0401 ) RESISTCR 100 1% ,125% F TC=0+=100 24546 Cde1/8=TO0=]0]eF
A3Ke 2100=3570 1 RESISTOR=VAR CONTROL CC Su 10% LIN otiet T3IM460248500V
A3RT 0757=0280 RESISTOR 1K 1% ,125w F TC30+=100 24546 Cidm1/8«T0=1001~F
A3KEB 0757=0457 9 RESISTOR 47,5 1% ,125% F 7C30+=100 24546 Cd=1/8=T0=d752=F
A3R9 $757=04S7 RESISTOR 47,5k 1X ,125w F TCx0+e100 24546 Cdel/BaT0eld752=F
A3R10Q 07S7=0457 RESISTOR 47,5k 1X .1254 F TC=0+=100 24546 CU=i/8eT0md752=F
A3R11 0797=0457 RESISTOR 47,5k 1X (125# F TCe0+=100 24546 Cide]/8=T0ul752=F
A3R12 0757=0283 4 RESISTOR 2K 1X ,1254 F TC=04+«100 24sde Clel/8=T0=2001=F
A3R13 97570283 RESISTOR 2K iX% ,125Ww F TCz=0+¢=100 24S4e Cle1/8eT092001eF
A3R1Y 2100=325¢2 4 RESISTUR=TRMR SK 10% C TOP«ADJ 1=TRN 73138 72«107«0
A3IR1S 0757=0283 RESISTOK 2K 1X ,125W F TC30+=100 24546 Cd=1/8=T0=2001~F
A3R16 0757=0437 3 RESISTOR 4,75K 1X ,125% F TC®0+=100 24546 Cd=1/8=T0e4751=F
A3R1? 07570488 RESISTOR 909K 1X ,125¢ F TCmO+=100 24548 NAG
A3k18 2100-3213 H RESISTOR-TRMR 200K 10% C TOP-ADJ 1-TRN 73138 72=111=0
A3R19 07S7=0470 2 RESISTOR 162K 1X ,12S5n F TC30+=100 24546 Che1/8eT0e1623=F
A3R20 0757=0394 3 RESISTOR 51,1 1X ,125w F TCE0+=100 24s4e Cd=1/8T0aSiR]=F
A3k21 0757=0437 RESISTOR 4,75K 1X ,125W F TCE0+=100 24546 Cle1/8«T0e4751=F
A3R22 0757=0470 RESISTOR {62k 1X ,125W F TCS0+4=100 24546 Cadwi/8aT0elb23=F
A3R23 21003252 RESISTOR«TRMR 5K 10% C TOP=ADJ 1=TRN 73138 T72=107=0
A3R24 0698=5437 2 RESISTOR {2K ,1% ,125w F TCE0+=50 24546 NCSS
A3R2S 0698=5437 RESISTOR 12K ,1X ,125w F TC30+=50 2454s NCSS
A3K26 0698=5420 e RESISTUR 3,874K ,1% ,1254 F TCs0+=50 24546 NCSS
A3R27 U698=5420 RESISTOR 3,874K ,1X ,125# F TC30+4=50 24546 NCSS
A3N28 U757=0407 1 RESISTOR 200 1% ,125W F TC=0+e100 24546 Cl=1/8=T0e201=F
A3R29 0757=0437 RESISTOR 4,7SK 1% ,125W F TC30+=100 24546 Cliel/8aT0edTS51eF
A3R3) 07570283 RESISTOR 2K 1X ,125W F TC=0+e100 24546 Clel/8=2T0e200i=F
43R3) 0757=0401 RESISTOR 100 1X ,125W F TC30+«100 24546 Cde1/8=T0eiol=F
A3R32 V811=10671 i RESISTOR 2,7 SX 2% PA TC20+=400 75042 BWH2=2RT7eJ
A3ZR33 0757=0804 1 RESISTOR 200 1X ,5w F TCs0+-100 19701 MF7Cei/22T0w201ef
A3K34 0757=0401 RESISTOR 100 1% ,125W F TC30+=100 24546 Clel/8=TOni01=F
A3R3S 0757=0457 RESISTOR 47,5k 1% ,125W F TCmo+=100 2us46 Cum1/8=TO=4752=F
A3R3p 0757=0457 RESISTOR d47,5K {X ,125# F TC=0+=100 2454¢ C4=1/8=T0eyd752=F
A3R37 0757=0457 RESISTOR 47,5K 11X 125K F TCs0+=100 24546 Clel/BeT0ed7S2=F
A3R38 0757=0457 RESISTOR 47,5K 1X o12S5W F TC=0¢4=100 24546 Cim1/BeTiui7S52=F
A3r3g 0757=0280 RESISTOR 1K 1% ,1258W F TC30¢=100 24546 Cim]1/BeT0=1001=F
A3R4Q 21003252 RESISTOR=TRMR SK 10X C TOP=ADJ 1eTRN 73138 72=107=0
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Table 6-2. Replaceable Parts (Cont'd)

Reference HP Part . Mfr
ererenc Qty Description Mfr Part Number
Designation Number Code
A3k4y 0757=0280 RESISTOR 1K 1X 4125W F TC=0+«100 24546 C4ml/8T0=100eF
A3RU2 1757=0280 RESISTOR 1K 1% o125W F TC=0+=100 24546 C4e1/8a10ei00i=F
A3R43 VB11=1678 1 RESISTOR 10 S% 2w PW TC=0¢=400 75042 BWH2e10ReJ
A3R4Y 0684=1041 2 RESISTOR 100K 10% .25w FC TCa=400/+800 01121 CB1041
A3R4S 21000569 1 RESISTOR=TRMR iM 20% C TUP=ADJ 1=TRN 73138 72=116~0
A3RuUs 06B4=1041 RESISTOR 100K 10X .25w FC TCm=400/+800 01121 CB1041
A3R47 0757=0488 RESISTOR 909K 1% ,125W F TC=0¢=100 24546 NAG
A3RUS 0757=0488 RESISTOR 909K 1X ,125nW F TC=0+=100 24546 NA&gG
A3R4S 07570457 RESISTOR 47,.5K 1X ,125% F TC=0+«100 24546 Chml/B=T0=y752=F
A3RSO 0757=0401 RESISTOR 100 1% ,125W F TC=0+e100 24546 Cle]/8aTgelOl=F
A3RS] 0757=0159 2 RESISTOR 1K 1X (S5W F TCz0+=100 19701 MF7C1/2=T0=iR0=F
A3RS2 0757=0394 RESISTOR S1,1 1% L,125W F 1C=04100 24546 Cdel/BaT0=SiR]=F
A3KS3 0757=0394 RESISTOR S1,1 1% 1250 F TC=0+4=100 24546 Cle1/8uT0a51R]aF
A3RSy 0638=0090 1 RESISTOR 464 1% ,S% F TC=0¢=100 91637 MFFel/2e10
A3RSS 0757=0412 1 RESISTOR 365 1% ,125W F TC=0+e100 24546 Clhel/8eT0u3b65R=F
A3RSe 0757=0284 1 RESISTOR 150 1% ,125W F TC=04=100 24546 Clel/B8=70e151eF
A3RS7 0757=0469 1 RESISTOR 1S0K 1X ,1254 F TC=0+=100 24546 Cdel/8aTe]lS03=F
A3RS58 0757=0453 1 RESISTUK 30,1K 1X ,1254 F TC20+=100 24546 Cd=1/8=T0=3012=F
A3RS9 07S7=0401 RESISTOR 100 1% ,125w F TCz0+=100 24546 C4e1/BeT0=l0i=F
AZREY 2100=3214 1 RESISTOR*TRMR 100K 10X C TOPeADJ l=TRN 73138 ‘72e=112=0
A3R6] 2100=3252 RESISTOR=TRMR SK 10X C TOP=ADJ 1<TRN 73138 722107=0
A3R62 0757=0159 RESISTOR 1K 1X (SN F TC=0+=j00 19701 MF7C1/2=TO0wiRO=F
A3T1 S061=1226 1 TRANSFORMER 28480 5061+1228
A3T2 9100-3927 1 TRANSFORMER: FLYBACK 28480 9100-3927
A3TPY 0360=0535% 45 TERMINAL, TEST POINT 4cas9 08p
A3TIP2 0360=0535 TERMINAL, TEST POINT 46859 08D
A3TP3 0360=0535 TERMINAL, TEST POINT 46819 080
A3TPY 0350=0535 TERMINAL, TEST POINT 46819 080
A3TPS 0360=0535 TERMINAL, TEST POINT 46819 080
A3TPe 03600535 . TERMINAL, TEST POINT 46819 0oBD
A3TPY 0300~0535 TERMINAL, TEST POINT 4GB19 08D
A31P8 0360%0535 TERMINAL, TEST POINT 46819 080
A3TPY 0360=0535 TERMINAL, TEST POINT 46819 080
A3TP10 0300=0535 TERMINAL, TEST POINT 46819 080
A3TP1Y 0360=0535 TERMINAL, TEST POINT 46819 08D
A3TP12 0360=0535 TERMINAL, TEST POINT 46819 08D
A3uUl 1826-0254 a4 IC MC 17218C QP AMP Q4713 MCiT741SCPY
azue 1826=0254 IC MC 1741SC QP AMP 04713 MC17418CPY
A3U3 1826=0254 IC MC 1741SC 0P AMP 04713 MC17418SCPY
A3ud 1826«0254 IC MC 17418C OP AMP 04713 MC17418CPY
A3US 1820=1422 2 IC=DIGITAL SN74L8122N TTL LS 01298 SNT4LS122N
A3Us 1820«1796 1 IC=DIGITAL 3611 TTL DUAL 2 27014 083611N
A3VRY 1902=0041 4 DIODE=ZNR S,11V 5% DO=7 PDm,4n TCE=,009% 15818 CD 3522
A3VR2 1902-0593 1 DIODE-ZNR-43.2V 10% 04713 §211213-322
Ay 0161166504 1 ASSEMBLY, KEYBOARD 28480 0161166504
AdCy 0180«0228 CAPACITUR=FXD 22UF+=10% 15VDC TA 56289 1500226%901582
A4Ce 0160-2055 . CAPACITUR=FXD ,01UF +80=20% 100w¥DC CER 28480 0160-2055
A4C3 01600158 1 CAPACITOR=FXD So00PF +¢=10X 200wVDC POLYE 56289 292PS6292
AdH1 2360=0113 22 SCREW=MACH 6232 ,25«INeLG PAN=HD=POZI 28480 2360=0113
A4MP] 01611=04701 1 SUPPORT, KEYBOARD 28480 0161104701
AdRY 0757=0416 1 RESISTOR 511 1% ,125w F TC204=100 24546 Cle1/8eT0=51 ReF
A4R2 06842711 1 RESISTOR 270 10% ,25W FC TC2e400/4600 01121 cBaT1t
AdSte=
AU848 3101=2137 48 SWITCH-PB SPST NO 28480 310te2137
A4yl 1R20=1418 4 IC=DIGITAL SN74LS42N TTL LS 4 BCD=TO=DEC 01295 SN74LS4EN
Adu2 1820=0535 4 IC«DIGITAL 3SN754518P TTL DUAL 2 AND 0129S 8N754518P
A4U3 1820=0535 IC=DIGITAL 8N7S4518P TTL DUAL 2 AND 01295 8N754518P
aquy 18200535 IC~DIGITAL SN7S4S18P TTL OUAL 2 AND 01295 SN754518P
A4usS 182020535 IC=DIGITAL SN754518F TTL DUAL 2 AND 01295 SN75451BP
agnt 01611=61604 1 CABLE ASSEMBLY, KEYBOARD 28480 01611=61604
AS 01611=66505 1 BOARD ASSEMBLY, MICROPRUCESSOR AND 28480 01611266508
KEYBOARD SCAN
ASCt 0140+0198 1 CAPACITOR=FXD 200PF +=5% 300WYyDC MICA 72136 OMI5F201J0300wvVICR
ASCe2 0160=2150 1 CAPACITOReFXD 33PF +=S5% 3004VDC MICA 28480 016002150
ASC3 01800229 2 CAPACITUR=FXD 33UF+=10% 10VDC TA 56289 150D0336x90§082
ASC4 01800155 1 CAPACITORFXD 2,2UF+=20X 20VDC TA 56289 1500225x002042
ASCS 0180-1746 CAPACITOR«FXD 1S5UF  +80=20% 100wVDC CER 28480 0180-1746
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont'd)

Model 1611A

Reference HP Part Q Descripti Mfr
- . escription Mfr Part Number
Designation Number ty P Code
ASCé 0160-2055 1 CAPACITOR-FXD .01UF +80—20% 100WVDC CER 28480 0160-2055
ASC7 0160-2055 CAPACITOR=FXD ,01UF +80220% 100#VDC CER 28480 0160-2056
ASCSB 0160-2055 CAPACITOR=FXD ,01UF +80e20% 100#VDC CER 28480 0160-2055
ASCO 01800229 CAPACITOR=FXD 33UF+=10% 10VOC TA 56289 1500336%903082
ASC10 0160=3uS1 CAPACITURFXD ,01UF +80=20% 100WVYDC CER 28480 0160=3451
ASR1 0757-0427 2 RESISTOR 1,5K 1% ,125W F TCS04=100 24546 Clel/8eT0=1501=F
ASR2 0761=0054 2 RESISTOR 330 5% 1w MO TC304=200 11502 RG32
ASK3 0761=0054 RESISTOR 330 5% 1w MO TC30¢=200 11502 RG32
ASRY 07970280 RESISTOR 1K 1X ,125W F TCE0+=100 20546 Ciel/8eT010010F
ASRS 0684=3311 1 RESISTOR 330 10% ,25W FC TC3«400/+600 01121 c83311
ASRS 07570279 1 RESISTOR 3,16K 1X ,325W F TCEO+=100 204546 Cdel/8=T0e3161=F
ASRY 06983154 1 RESISTOR 4,22K 1% ,125W F TCR0#=100 2us46 Clmi/8eT0=4221=F
ASR8 07570280 RESISTOR 1K 1% ,125W F TCEQ++100 20546 CU=1/8=T01001F
ASR9 V75720429 4 RESISTOR 1,82K 1X ,125W F TCE04=100 24546 Cual/B=T0=1B21eF
ASK10 07570280 RESISTOR 1K 1% 125w F TCEO+=100 24546 C4e1/8=T0=1001=F
ASRYg 0757=0280 RESISTOR 1K 1% ,125W F TC®0+=100 24546 Cle1/8-70=1001=F
ASR12 0757=0429 RESISTOR 1,82K 1% ,125# F TC®0+4=100 2usus C4el/80T0e1821F
ASR13 0698+0084 1 RESISTOR 2,15K 1% ,125w F TC304=100 24546 Cld=1/8=T0=2151=F
ASR14 0757=0427 RESISTOR 1,5K 1% ,125W F TC30+=100 24546 CUe1/BeT0e1501F
ASR1S 07570420 1 RESISTOR 750 1% ,1254 F TC30+=100 24546 C4n1/8=T0u751=F
ASTP) 03600535 TERMINAL, TEST POINT 46819 080
ASTP2 0360-0535 TERMINAL, TEST POINT 46819 080
ASTP3 03600535 TERMINAL, TEST POINT 46819 080
ASTPY 0360=0535 TERMINAL, TEST POINT 46819 08D
ASTPS 0360=0535 TERMINAL, TEST POINT 4GB19 08D
ASTP6 0360=0535 TERMINAL, TEST POINT 46819 080
ASTP? 03600535 TERMINAL, TEST POINT 4G819 080
ASTP8 L360=0535 TERMINAL, TEST POINT 46819 08D
ASTP9 0360-0535 TERMINAL, TEST POINT 46819 08D
ASUL 1820=4112 3 IC-DIGITAL SN74LS74N TTL LS DUAL 01295 SNT74LST4N
Asy2 1820=1201 4 IC=DIGITAL SN74LSO8BN TTL LS QUAD 2 AND 01295 SN74LS0BN
ASu3 1820=1199 2 IC=DIGITAL SNTULSO4N TTL LS HEX 1 01295 SNT74LSOAN
ASUY 18200471 1 IC=0IGITAL SN7406N TTL HEX 1 01295 SNTU06N
ASUS 1820=1217 1 IC=DIGITAL SN74LS1SIN TTL LS 8 01295 SNT4LS1SIN
ASUb 18201422 I1C~DIGITAL SN74LS122N TTL LS 0129% SN74LS122N
asy7 1820=1464 2 1C=DIGITAL SNT4393N TTL DUAL BIN 01295 SN74393N
Asue 1820=1198 2 IC=DIGITAL SN7ULSO3N TTL LS QUAD 2 NAND 01295 SNTULSOBN
ASUS 13201198 IC=DIGITAL SNT4LSO3N TTL LS QUAD 2 NAND 01295 SNT4LSO3N
ASU10 1820-1201 IC=0IGITAL SN74LS08N TTL LS QUAD 2 AND 01295 SNTGLSOBN
ASU1Y 1820-1783 1 1C=DIGITAL 8080 NMOS 34649 80B0AP
ASU12 1820=1491 2 IC=0IGITAL SNT4LS36TN TTL LS HEX 1 01295 SN74L836TN
ASU13 1820=1207 1 ICDIGITAL SN74LS3ON TTL LS 8 NAND 01295 SN74LS3ON
ASUtY 18201425 2 IC=DIGITAL SNT4LSI32N TTL LS QUAD 2 NAND 01295 SN74LS132N
ASU1S 1821=0001 2 TRANSISTOR ARRAY DIP 02735 CA304b
ASUle 18210001 TRANSISTOR ARRAY DIP 02735 CA3046
asuL? 1820-1282 1 IC=0DIGITAL SN74LS109N TTL LS DUAL 01295 SNT4LSL 09N
ASU1B 1820=1439 8 IC=DIGITAL SNT4LS25BN TTL L8 2 01295 SN74LS258N
ASUL9 1820=1439 1C=DIGITAL SN74L832S8N TTL L8 2 01295 SNT4LS2S8N
A5020 1820=1201 1C=0IGITAL SN74LSOBN TTL LS QUAD 2 AND 01295 SM74LSOBN
ASU2) 1820=1493 1C=DIGITAL SNT4LS367N TTL LS HEX | 01295 SNT74LS36TN
ASu22 1820=1196 H ICDIGITAL SN74LS174N TTL LS MEX 0129% SN74LS1TAN
ASU23 1820=1429 2 IC=DIGITAL SNT4LS160N TTL LS DECD 01295 SN74LS160N
ASU24 1810-0283 1 NETWORKeRES 16ePIN=DIP ,1«PINeSPCG 270 28480 1810=0283
aAsU2S 1810=0049 2 NETAURK=RES 12=PIN=8IP ,1S<PIN=SP(S 6.8K 28480 181020049
ASU26 1810-0049 NETWORK=RES 12=PINeSIP ,15=PINe3PCG 6.8K 28480 181020049
Asu27 181020163 1 NETWORK=RES 9=PIN=SIP ,15=«PIN«SPCG 200 28480 181020163
ASU28 1810-012] 1 NETNORK*RES 9«PINSIP ,15«PIN=8PCE 1K 28480 1810-0121
ASVR{ 1902=3092 1 DIODE=ZNR 4,99V 2X DO«7 PDB,aW TCs=,012% 04713 82 10939=96
ASXU11 1200=0624 1 SOCKET-IC 40 PIN DIP 20480 $200=062¢
ASXY] 1200=0761 1 SOCKET=XTAL 2=CONT HCeb/U DIP=SLOR 91506 80000AG7
ASY]) 0410=1003 1 CRYSTAL-10-MHZ 28480 081021003
ab 0161166506 1 BOARD ASSEMBLY,RAM & DISPLAY FORMAT 28480 01611=66506
GENERATOR
a6C1 0160=2306 2 CAPACITOR=FXD 27PF +=5% 300WVDC MICA 28480 0160=2306
AsC2 0160=2306 CAPACITOR=FXD 27PF +e«5% 300WVDC MICA 28480 016022306
AGC3 0140=0197 1 CAPACITOR=FXD 180PF +aSX% 300WVOC MICA 7213% DM1SF{81J0300"VICR
aeCu 01800228 CAPACITOR=FXD 22UF+=10X 15VDC TA 56209 $500226X901582
A6CS 0160-2055 CAPACITOR=FXD ,01UF +80=20% 100WVDC CER 28480 0160-2055
A6C6 0160-2055 CAPACITOR=FXD ,01UF +80«20% 100WVDC CER 28480 0160-2055
a6C? 0160-2055 CAPACITORFXD ,01UF +80=20% 100AVDC CER 28480 0160-2055
A6CS 0160-2055 CAPACITOR=FXD ,U1UF +80=20% 100WVOC CER 28480 0160-2055
AeCo 0160-2055 CAPACITUR=FXD ,01UF +80=20% 300WVDC CER 28480 0160-2055
a6C10 0180-2055 CAPACITOR=FXD ,01UF +80+20% 100MVOC CER 28480 0160-2055
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Model 1611A Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

HP Part - Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
A6C11 0160-2055 CAPACITOR=FXD (01UF +#80=20% 100wvDC CER 28480 0160-2055
a6Ct2 0160-2055 CAPACITOReFXD ,03UF +80=20% 100wvDC CER 28480 0160-2055
46C13 0160-2055 CAPACITGR=FXD ,01UF +B0=20% 100mVDC CER 28480 0160-2055
A6C14 0160-2055 CAPACITOR=FXD ,01UF +80=20% 100WVDC CER 28480 0160-2055
A6C1S 0160-2055 CAPACITUR=FXD ,01UF +80+20% 100wVDC CER 28480 0160-2055
a6C16 0160-2055 CAPACITUR®FXD ,03UF +80=20% 100wVDC CER 28480 0160-2055
A6R1 0757=0430 3 RESISTOR 2,21K 1% ,125# F TCE0++100 24546 Cdw1/8=T0e2211=F
A6R2 V757=0430 RESISTOR 2,21K 1% (1250 F T(20+4=100 24546 CUel/8et022]]aF
A6R3 0757=0391 1 RESISTOR 39,2 1% ,1254 F TC=0+e100 24546 Cde1/8eT0=39R2eF
A6RY 0757=0430 RESISTOR 2,21k 1% 125 F TCZ0+=100 24546 C4e1/8at0u2211eF
A6RS 0757=0280 RESISTOR 1K 1% ,125w F TCE0#=100 24546 C4e1/8eT0=1001F
A6R6 0757=0409 1 RESISTOR 274 1% ,125W F TCZ0+=100 24546 Cde]/8eTQe274R=F
AbKT 0757=109¢ 1 RESISTOR 261 1% ,5W F TC=204=100 19701 MF7C1/2mT0w261ReF
A6TPY 03600535 TERMINAL, TEST POINT 4G819 08D
A6TP2 03600535 TERMINAL, TEST POINT 46819 08D
A6TP3 0360=0535 TERMINAL, TEST POINT 46819 080
aeTPu V360-0535 TERMINAL, TEST POINT 46819 08D
A6TPS 0360#0535 TERMINAL, TEST POINT 46819 08D
A6TPS 03600535 TERMINAL, TEST POINT 46819 08D
A6TP? 03600535 TERMINAL, TEST POINT 46819 08D
A6TP8 03600535 TERMINAL, TEST POINT 46819 0BD
A6TPY 0360=0535 TERMINAL, TEST POINT 46819 08D
26TP10 0360=0535 TERMINAL, TEST POINT 46819 08D
A6U1Y 1820«1196 TC=OIGITAL SN74LSIT4N TTL LS mEx 61295 SNTALSITAN
A6U2 18200683 1 ICeDIGITAL SN74804N TTL § HEX 1 01295 SNT4S04N
A6yl 18201285 3 IC=DIGITAL SN74LSS4N TTL LS 4 AND=OR=INV 01295 SN74L85aN
Ay 1820«119¢ IC*DIGITAL SN74LS174N TTL LS HEX 01295 SN74LS1T4N
ABUS 1820=1430 11 IC=DIGITAL SN74LSI6IN TTL LS BIN 01295 SNTULS16IN
AbUS 18201429 1C=DIGITAL SN74LS160N TTL LS DECD 01295 SNT4LS160N
a6u7 1820=1430 IC*DIGITAL SN74LS161N TTL LS BIN 01295 SN74LS161N
a6U8 1820-1430 ICeDIGITAL SN74LS16IN TTL LS BIN 01295 SN74LS161N
AbUS 18201202 H IC=DIGITAL SN74LSION TTL LS TPL 3 NAND 01295 SNT4LS1ON
A6U10 1820+1202 IC=DIGITAL SN74LS10N TTL LS TPL 3 NAND 01295 SNT4LS10N
AbU11L 1820+1430 IC=DIGITAL SN74LS161N TTL LS 8IN 01295 SN74LS161N
A6U12 18201430 IC=DIGITAL SN74LS161N TTL LS BIN 01295 SNT4LS16IN
AbU13 18180237 1 1C 2513 2,5K ROM CHAR GEN MOS 18324 2543
Asy1Y 1820=1042 { ICSDIGITAL SNT4185N TTL ReS PRLeIN 01295 SN7U165N
A6U1S 1818-0348 8 1C 9102 1K RAM NMDS 34335 AM9102DPC
AbU1E 1818-0348 IC 9162 1K RAM NMOS 34335 AMS102DPC
AbUL7 1818-0348 IC 9102 1K RAM NMOS 34335 AM9102DPC
A6U18 1818-0348 IC 9102 1K RAM NMOS 34335 AM9102DPC
A6U19 1818-0348 IC 9102 1K RAM NMOS 34335 AM9102DPC
A6U20 1818-0348 IC 9102 1n RAM NMDS 34338 AM9102DPC
asu21 1818-0348 1C 9102 1k RAM NMYUS 34335 AM9102DPC
AsU22 1818-0348 IC 9102 1K RAM NMOS 34335 AM9102DPC
A6U23 1820«1202 IC=DIGITAL SNT4LSION TTL LS TPL 3 NAND 01295 SN74LS10N
Abu24 18201196 ICeDIGITAL SN74LS174N TTL LS HEX 01295 SNT4LS174N
A6U25 18201196 IC=DIGITAL SN74LS174N TTL LS MEX 01295 SNT4LS174N
A6U26 1820=1200 2 IC=DIGITAL SN74LSOSN TTL LS HEX 1 01295 SN74LSOSN
A6U27 1820=1158 1 IC=LIGITAL SN74SSIN TTL S DUAL 2 0129% SN748S1IN
A6U28 1820=1112 IC=OIGITAL SN74LS74N TTL LS OUAL 01295 SN74LS74N
A6U29 1820=1200 IC=DIGITAL SN74LSOSN TTL LS HEX 1 01295 SNT4LSOSN
AbU30 1820=1415 1 IC=0IGITAL SN74LS13N TTL LS DUAL 4 NAND 01295 SN74LS13IN
A6U31L 1820=1470 t1 IC=DIGITAL SN74LS157N TTL LS QUAD 2 01295 SN74LS1SIN
A6U32 1820=1470 IC=DIGITAL SN74LSISTN TTL LS GUAD 2 01295 SNT4LS1STN
A6U33 1820=1479 IC=DIGITAL SN74LS157N TTL LS QUAD 2 01295 SNT4LS1SIN
A6U3Y 1820%1197 1 IC=DIGITAL SN74LS0ON TTL LS GUAD 2 NAND 01295 SN74LSOON
A6VR1 1902=0041 DIODE®ZNR 5,11V $X 00=7 PL=,dw TCse=,009% 15818 €0 35622
A7 01611=66507 1 BUARD ASSEMBLY, COMPARATUR 28480 0161166507
A7C1 0140-0196 1 CAPACITOR=FXD 150PF +=5% 300wyDC MICA 72136 DM15F151J0300wVICR
A7C2 0160-2308 CAPACITUR=FXD 300PF +=5% 3004yDC MICA 28480 0160-2308
A7C3 0160-2055 CAPACITUR=FXD ,01UF +80=20% 1004VDC CER 28480 0160-2055
A7CY 0121-0434 1 CAPACITOR-VAR TRMR-AIR 2-19.3PF 350 V 74970 189-0507-125
A7CS 0180-0228 CAPACITOR=FXD 22UF+=10% 15v0OC TA 56289 150D226X901582
A7Ce 0140-0149 CAPACITOR=FXD 470PF +=5% 300wvyDC MICA 721386 OM1SF471J0300WVICR
A7C? 0160-2055 CAPACITOR®FXD ,01UF +B80=20% 100wVDC CER 28480 0160-2055
A7C8 0160-2055 CAPACITOR=FXD ,01UF +80«20% 100#VDC CER 26480 0160-2055
A7C9 0160-2055 CAPACITUR=FXD ,01UF +80=20% 100wVDC CER 28480 0160-2055
a7C10 0160-2055 CAPACITUR=FXD ,01UF +80e20% 100wVDC CER 28480 0160-2055
A7C11 0160-2055 CAPACITOR®FXD ,01UF +B0=20X 100WVDC CER 28480 0160-2055
a7€12 0160-2055 CAPACITOR=FXD ,01UF +B0=20% 100wVDC CER 28480 0160-2055
A7C13 0160-2055 CAPACITOR=FXD ,01UF +80%20% 100wVDC CER 28480 0160-2055
A7C14 0140-0196 CAPACITOR-FXD 150UF +—5% 300WVDC MICA 28480 0140-0198
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Table 6-2. Replaceable Parts (Cont'd)

Model 1611A

HP Part . Mfr
Reference Qty Description Mfr Part Number
Designation Number Code
ATRY 0757=0413 3 RESISTOR 392 {X ,125W F TCs0+=100 24546 Cle1/82T0=3I92R=F
ATR2 0757=0429 RESISTUR 1,82K 1% ,125% F TCT0+=100 2us54¢ Ciwi/8aT0el82]=F
ATR3 0757=0424 2 RESISTOR 1,1K 1% 1254 F TC=04«100 24546 Cd=1/8=70w1101F
ATRY 075T=0424 RESISTOR 1,1K 1% ,125w F TC=0+=100 24546 Clde1/8=TOwl101=F
ATRS 07570429 RESISTOR 1,82K 1% ,125# F TCsU+=100 24546 Cli=1/8=TQew182]=F
A7R6 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+—100 24546 C4-1/8-T10-5111-F
A7R7 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+—100 24546 C4-1/8-T0-5111-F
A7R8 57-0401 RESISTOR 100 1% .125W F TC=0+—100 24546 C4-1/8-T0-101-F
A7R9 0757-0415 1 RESISTOR 475 1% .125W F TC=04 100 24546 €4-1/8-T0-475R-F
A7R10 2100-2489 1 RESISTOR-TRMR 5K 10% c SIDE ADJ 1-TURN 19701 ET50X502
A7TR11 0757-0413 RESISTOR 392 1% . 25W F TC=0+—100 454 C4-1/8-T0-392R-F
ATTPY 0360=053% TERMINAL, TEST POINT 46819 0BD
ATTP2 03000535 TERMINAL, TEST PDIQT 46819 0ed
ATTP3 0360=0535 TERMINAL, TEST POINT 46819 080
ATTPY 036020535 TERMINAL, TEST POINT 4G819 08D
ATTPS 0360+=0535 TERMINAL, TEST POINT 46819 08D
ATTPo 03600535 TERMINAL, TEST POINT 46819 0BD
ATUL 1820=4782 H IC=DIGITAL 265802 TTL S DUAL MONOSTBL 34335 AM26802PC
ATU2 1R16=0913 11 IC 31001 64-BIT RAM TTL 34335 AM31LOLPC
ATU3 1816=0913 IC 31L01 64«BIT RAM TTL 34335 AM31LOIPC
ATUU 1816=0913 IC 31L01 64=BIT RAM TTL 34335 AM31LO1PC
ATUS 1820=1285 IC=DIGITAL SNT74LSSGN TTL LS 4 AND=OR=INV 01295 SNTULSSAN
ATU6 1820~1112 IC=DIGITAL SN74LS74N TTL LS DUAL 0129S SNT4LSTUN
ATU? 1820=1285 IC=DIGITAL SN74LSSAN TTL LS 4 AND=ORsINV 01295 SN74LSS4N
ATUB 18200691 2 IC=DIGITAL SN74S64N TTL 8 AND=OR= [NV 0129% SN74S64N
AT7U9 1820=1202 IC=DIGITAL SNTULSION TTL LS TPL 3 NAND 01295 SN74L 810N
A7VU10 1816-0913 IC 31001 64=BIT RAM TTL 34338 AM31LOIPC
ATU1L 1816=0913 ©IC 31L01 64=BIT RAM TTL 34335 AM31L01PC
ATUL2 18160913 IC 31L01 64=BIT RAM TTL 34338 AM3LILO1PC
ATU13 1R16-0913 IC 31001 64=BIT RAM TTL 34335 AM3{LO1PC
ATUL4 181620913 IC 31101 64=BIT RAM TTL 34335 AM31L01IPC
ATUIS 18160913 IC 31L01 64=BIT RAM TTL 34335 AM3{LOIPC
ATULe 1816=0913 IC 31L01 64=BIT RAM TTL 34335 AM3ILOLIPC
ATULT 1816«0913 IC 31001 64=BIT RAM TTL 34335 AM3{LOLPC
ATULR 1820=1195 1 IC=DIGITAL SNT4LS17SN TTL LS GUAD 04295 SNT4LS17SN
ATULS 1820=1203 1 IC=DIGITAL SN74LS{IN TTL LS TPL 3 AND 01295 SNT4LSIIN
ATU20 1820=1212 3 IC=DIGITAL SN74LSitaN TTL LS DUAL 0129S SNT74L8112N
ATu21 1820=0681 1 IC=DIGITAL SN74S00N TTL S GUAD 2 NAND 01295 SN74SO00ON
ATU22 1820=1470 IC=DIGITAL SN74LS157N TTL LS QUAD 2 01295 SN74LS1STN
A7U23 1820=147¢ IC=DIGITAL SNTALS1S7N TTL LS QUAD 2 01295 SNTULSISTN
ATu24 1820=1470 IC=DIGITAL SNTULS{ISIN TTL LB QUAD 2 01298 SNTULS81STN
ATU2S 18201470 IC=DIGITAL SN7U4LSISTN TTL LS QUAD 2 01295 SNT4LSISTN
ATU26 1820=1470 IC-DIGITAL SNT4LSISTN TTL LS QUAD 2 01295 SNTULSISIN
ATV27 1820=1470 IC=DIGITAL SN74LSISIN TTL LS GUAD 2 0129% SNT4LS1ISTN
atues 1820=1470 IC=DIGITAL SN74LS1S7N TTL LS QUAD 2 01295 SNT4LSISIN
ATU29 1A20«1470 IC»DIGITAL SN74LSISTN TTL LS QUAD 2 0129S SNT4LSISTN
ATU30 1820+1418 IC=DIGITAL SNT74LS42N TTL LS 4 BCD=TO~DEC 01298 SNT74L842N
ATU3L 1820=1202 IC=DIGITAL SN74LS10ON TTL LS TPL 3 NAND 01295 SNTALSION
ATU32 1820=0691 IC=DIGITAL SN74S564N TTL S AND=DR=INV 0129% SNTU4S6UN
A7U33 1820=0686 1 IC=DIGITAL SN74S1IN TTL S TPL 3 AND 0129S SNTUSLIN
A7U34 1820-1212 IC-DIGITAL SN74LS112NTTL LS DUAL 01295 SN74LS112N
A7U35 1820-0041 2 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 2.7K 28480 1810-0041
A7U36 1820-0041 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 2.7K 28480 1810-0041
A8 01611-66535 1 BOARD ASSEMBLY, DATA STORE AND COUNTERS 28480 01611=66535
ABC1 01400203 e CAPACITOR=FXD 30PF #«5X SQ0WVDC MICA 72136 DM{SE300J0500WYVICR
ABCe2 01400203 CAPACITUR«FXD 30PF +=S5% SOOWVDC MICA 72136 D"iSE}OOJOSOOWVICR
ABC3 0160=019%6 1 CAPACITOR=FXD 24PF +e5X 300wvDC MICA 28480 01600196
ABCd ViB0=0228 CAPACITOR=FXD 22UF+=10% 15vDC Ta 56289 1500226X901582
ABCS 0160=3451 CAPACITOReFXD ,01UF +80=20% 100WVDC CER 28480 01603451
ABCH 0160=3451 CAPACITOR=FXD ,01UF +80=20% 100wVDC CER 28480 01602345}
a8C? 0160=3451 CAPACITCOR=FXD ,01UF +80-20X% 100WVDC CER 28480 0160=3451
ABCSH 01603451 CAPACITOR=FXD ,01UF +80=20X% 100wVDC CER 28480 01602345}
A48C9 0160=3451 CAPACITOR=FXD ,01UF +80=20% 100wWVDC CER 28480 0160=3451
ABCto 0160=3451 CAPACITUR=FXD ,01UF +80«20% 100aVDC CER 28480 0160=3a51
A8C11 0160=3451 CAPACITOR=FXD ,01UF +80=20% 100wWVDC CER 28480 0160=3451
asCt1e 0100«3454 CAPACITOR=FXD ,01UF +80=20% 100wVDC CER 28480 0160=3481
ABCR1 1901=0040 DIODE=SWHITCHING 30V SOMA 2NS DO=3S 28480 1901=0040
ABL1 9140=0210 1 COIL=MLD 100UH S5X 0350 ,1550X,375LG 24226 157103
ABR1 0757=0438 RESISTOR S,11K 1X ,125# F TC®0+=100 24546 Cdel/BeT0aS51]1eF
ABR2 07570438 RESISTOR S,11K 1X ,125W F TCu0+¢=100 24546 Cd=1/8=T0=5111=F
ABR3 0757=0413 RESISTUR 392 1% ,125W F T1Cs0+=100 24546 Cd=1/8=T0=392R=F
ABRY 0757=0438 RESISTOR S,11K 1X ,1254 F TCw0+=100 24546 C4=1/8et0=5111=F
ABTPY 03600535 TERMINAL, TEST POINT 46819 080
ABTP2 03600535 TERMINAL, TEST POINT 46819 08D
ABTP3 03600535 TERMINAL, TEST POINT 46819 0BD
A8TPY 0360-0535 TERMINAL, TEST POINT 46819 0BD
ABTPS 03600535 TERMINAL, TEST POINT 46819 o8O
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ABTPe 0360=0535 TERMINAL, TEST POINT 46819 oBO
ARTPY 0360=0535 TERMINAL, TEST POINT 46819 08D
A8TPS 03000535 TERMINAL, TEST POINT 46819 080
ABU1 1820=1464 IC=DIGITAL SN74393N TTL DUAL BIN 01295 SN74393N
ABu2 1820=1425 IC=DIGITAL SN74LS132N TTL LS QUAD 2 NAND 01295 SN74L8132N
ABUZ 1820=1144 1 IC=DIGITAL SN74LSO02N TTL LS GUAD 2 NOR 01295 SN74L 802N
ABUL 1820=1423 1 IC=DIGITAL SN74LS123N TTL LS DUAL 01295 SNT4LS123N
A8US 1820=1212 IC=DIGITAL SN74LS112NF TTL LS OQUAL 01295 SN74LS8112N
A8Us 18201430 IC=DIGITAL SN74LSI6IN TTL LS BIN 01295 SNT4LS161IN
A8U7 18201199 IC=DIGITAL SN74LSO4N TTL L8 HEX 1§ 01295 SNTALSOAN
ABUSB 1820=1210 1 IC=DIGITAL SN74LSSIN TTL LS DUAL & 01295 SNT4LSSIN
AgU9 182V0«1430 IC=DIGITAL SN74LS161IN [TL LS8 BIN 01298 SNT4LS161IN
ABUL0 1820=1430 ICeDIGITAL SNT4LS16IN TTL LS BIN 0129S SN74LEI6IN
© A8ULY 1820=1430 IC=DIGITAL SN74LS16IN TTL LS BIN 0129S SNT4LS161IN
ABULR 1820=1130 1 IC=DIGITAL SN74S13N TTL S 13 NAND 0129% SN748133N
ABUL3Z 1820=1430 IC*DIGITAL SNT4LSI6IN TTL LS BIN 0129S SNT4LS161N
A8U1Y 1820«1430 1C=DIGITAL SNT4LS16IN TTL LS BIN 01295 SNT4LS161IN
ABULS 1820=1116 1 IC=DIGITAL SN74109N TTL DUAL Jek BAR 01295 SN74109N
A8U1l6 1820=1418 IC=DIGITAL SN74LS42N TIL LS 4 BCD=TO=DEC 0129% SN74L842N
ABULT 1820=1439 IC=DIGITAL SNT74LS2SBN TTL LS 2 01295 SNT4LS258N
A8U18 1820=1439 IC=DIGITAL SN74LS258N TTL LS 2 01295 SN74L8258N
ABUI9 1820=1439 IC=DIGITAL SN74LS258N TTL LS 2 01295 SN74L8258N
A8U20 1820=1439 IC=DIGITAL SN74LS2S8N TTL LS 2 0129% SN74LS258N
A8U21 1820=1439 ICDIGITAL SATHLS2SEBN TTL LS 2 83295 SNT&LSE50N
ABU22 18201439 IC=DIGITAL SN74LS2SBN TTL LS 2 0129% SNT4L8258N
A8U23 18201201 IC«DIGITAL SNT4LSOBN TTL LS QUAD 2 AND 0129% SNT74LCOAN
ABU24 18201418 IC=DIGITAL SN74LS42N TTL LS & BCD=TQ=DEC 0129S SN74LSa2N
A8U2S 1816=0728 4 I1C 82S091 RAM TTL 18324 828091
ABURG 1816=0728 IC 825091 RAM TTL 18324 823091
A8y27 1816=0728 IC 82S091 RAM TTL 18324 828091
ABU28 1816=0728 IC 82S09I RAM TTL 18324 828091
A8UR9 18201205 1 IC=DIGITAL SN74L82IN TTL LS DUAL 4 AND 01295 SN74LS2IN
A8U30 1820-1112 IC-DIGITAL SN74LS74NTTL LS DUAL 01295 SN74LS74N
A8U31 1820-1439 IC-DIGITAL SN74LS258NTTL LS2 01295 SN74LS258N
A8U32 1810-0055 2 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 10K 28480 1810-0055
A8U33 1810-0055 NETWORK-RES 9-PIN-SIP .15-PIN-SPCG 10K 28480 1810—00?5
A9 . CARD ASSEMBLY, PERSONALITY
{SEE MANUAL SUPPLEMENT FOR OPTION
INSTALLED IN YOUR INSTRUMENT)
A10 BOARD ASSEMBLY, ROM

(SEE MANUAL SUPPLEMENT FOR OPTION
INSTALLED IN YOUR INSTRUMENT)

Al1l ASSEMBLY, PERSONALITY PANEL
(SEE MANUAL SUPPLEMENT FOR OPTION
INSTALLED IN YOUR INSTRUMENT)

a12 0161162101 1 ASSEMBLY, EXTERNAL PROBE 28480 0161162101
NOTE:

BOARD ASSEMBLY A12A1 IS NOT SOLD

SEPARATELY, TO OBTAIN A REPLACEMENT

ASSEMBLY, THE ENTIRE PROBE (HP PARY

NO, 01611=62101) MUST BE ORDERED,

A12CP1 10230-62101 9 PROBE ASSEMBLY-HOOK TYPE 28480 10230-62101
Ateng 0624=0306 4 SCREW=TPG 2=28 ,S5eIN=LG PANeHD=POZI STL 28480 06240306
Aj2H2 2200-0111 8 SCREW=MACH 4«40 ,S5eINelLG PANeHD=P0Z] 28480 22000111
A12MPY 5040=0568 1 BOTTOM POD 28480 50400568
A12MP2 S040=-0567 1 COVER, POD 28480 504020567
A12MP3 7120=5707 1 LABEL, EXTERNAL PROBE 28480 712005707
A12MPU S5040=0563 1 CONNECTOR CLIP 28480 S040e0563
A12MPS 1540-0320 1 CASE, VINYL 28480 1540-0320
A12wy 01611-61607 CABLE, EXTERNAL PROBE 28480 01611-61607
Ajewe S0611215 1 CABLE, BLACK, PIN ADAPTER 28480 S061e1215%
A12w3 5061=1217 1 CABLE, WHITE/BLACK PIN ADAPTER 28480 S061e1217
Al2wd S061=1218 1 CABLE, WHITE/BROWN PIN ADAPTER 28480 5061=1218
A1aws S5061=1219 1 CABLE, WHITE/RED PIN ADAPTER 28480 5061-1219
aAl2nr6 S5001e1220 1 CABLE, WHITE/ORANGE PIN ADAPTER 28480 Soéie1220
Atawy S5061=1221 1 CABLE, WHITE/YELLOW PIN ADAPTER 28480 S061et1221
A1ang Stei=i222 1 CABLE, wWHITE/GREEN PIN ADAPTER 28480 S061=1222
A12W9 5061=1223 1 CABLE, wWHITE/BLUE PIN ADAPTER 28480 S06ie1223
Alawio S5061=1224 1 CABLE, WHITE/VIOLET PIN ADAPTER 28480 50611224
AfewiHg 2200=0111 SCREWeMACH 440 ,Se]NeLG PAN=HD=POZ] 28480 2200-0111
Al2wiMe 3050-0235 WASHEReFL MTLC NO,=4 ,117=INe=ID 28480 30500235
A12WIH3 21900019 WASHER=LK HLCL NO,=4 ,11S=INelD 28480 21900019
AlewlHg 2260-0002 2 NUT-HEX-DBL CHAM 4-40-THD .026-THK .188 28480 2260-0002
A12wWIMPY 0161161201 1 CABLE CLAMP 28480 0161163201

See introduction to this section for ordering information
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Replaceable Parts

Table 6-2. Replaceable Parts (Cont’d)

Model 1611A

HP Part oo Mfr
Reference Qty Description Mfr Part Number
Designation Number Code

A1241C1 Vio0=3451 CAPACITOR«FXD ,01UF +80=20% 100wVDC CER 28480 0160=3451

A1241C2 9180=0228 CAPACITOReFXD 22UF+=10X 1SvDC TA 56289 1500226%903582

A12a1CR1 1901=0025 H DIODE~GEN PRP 100V 200MA 0OC=7 28480 1901=0025

A12A1E1 1460°1473 9 SPRING (SH MET) BE CU 28480 14601473

Af2ALER 1400=1473 SPRING (SH MET) BE Cu 28480 1460=1473

A1241E3 1460=1473 SPRING (SH MET) RE CUV 28480 18601473

Aj2atty 1460=1473 SPRING (SH MET) BE CU 28480 14601473

A12ALES 1460=1473 SPRING (SH MET) BE CU 28480 1460=1473

A1241Ee 1460=1473 SPRING (SH MET) BE CU 28480 1460+1473

Af2A1ET? 14001473 SPRING (SH MET) BE CU 28480 1460°1473

A12ALES 1460=1473 SPRING (8 MET) BE CU 28480 1460°1473

A12A1E9 1460=1473 SPRING (SH MET) Bt CU 28480 1460=1473

A12A1U1 1820=1829 2 IC-DIGITAL HEX BUS DRIVER 8T37 SEL 28480 1820-1829

Agaayu2 1820=1629 IC-DIGITAL HEX BUS DRIVER 8T37 SEL 208480 1820%1829

A12A1U3 1810=0293 2 RC NETWORK-4.7K 10PF 28480 1810-0293

AL2A81U4 1B10=0293 RC NETWORK-4.7K 10PF 28480 18100293

Table 6-3. List of Manufacturers’ Codes
Mfr Zip
Manufacturer Name Address
Code Code

0G791 THOMPSON BREMER DIV VARE CHICAGO IL 60622
00000 NO M/F DESCRIPTION FOR THIS MFG NUMBER
0007K KABELMETAL
ona21 ALLEN-BRADLEY CO MILWAUKEE Wi 53212
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS TX 75231
02735 RCA CORP SOLID STATE DIV SOMMERVILLE NJ 08876
03888 KDI PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK 1L 60477
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW CA 94040
11502 TRW INC BOONE DIV BOONE NC 28607
12954 DICKSON ELECTRONICS CORP SCOTTSDALE AZ 85262
13103 THERMALLOY CO DALLASTX 75247
15818 TELEDYNE SEMICONDUCTOR MOUNTAIN VIEW CA 94040
18324 SIGNETICS CORP SUNNYVALE CA 94086
19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
24226 GOWANDA ELECTRONICS CORP GOWANDA NY 14070
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
24931 SPECIALTY CONNECTOR CO INC INDIANAPOLIS IN 46227
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27264 MOLEX PRODUCTS CO DOWNERS GROVE IL 60515
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
34335 ADVANCED MICRO DEVICES INC SUNNYVALE CA 94086
34649 INTEL CORP MOUNTAIN VIEW CA 94040
4G819 OVERLAND PRODUCTS CO FREMONT NE 68025
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
70485 ATLANTIC INDIA RUBBER WORKS INC CHICAGO IL 60607
71002 BIRNBACK CO INC FREEPORT LI NY 11520
71400 BUSSMAN MFG DIV OF MCGRAW-EDISON CO ST LOUIS MO 63017
71616 COMMERCIAL PLASTICS CO MUNDELEIN IL 60060
71785 TRW ELEK COMPONENTS CINCH DIV ELK GROVE VILLAGE IL 60007
72136 ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC CT 06226
72619 DIALIGHT CORP SUB DIGITRONICS CORP BROOKLYN NY 11237
73138 BECKMAN INSTRUMENTS INC HELIPOT DIV FULLERTON CA 92634
73734 FEDERAL SCREW PRODUCTS CO CHICAGO IL 60618
73743 FISCHER SPECIAL MFG CO CINCINNATI OH 45206
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
75915 LITTELFUSE INC DES PLAINES IL 60016
76381 3M COMPANY ST PAUL MN 55101
78189 ILLINOIS TOOL WORKS INC SHAKEPROOF ELGIN IL 60126
78452 EVERLOCK CHICAGO iINC CHICAGO IL 60622
80120 SCHNITZER ALLOY PRODUCTS CO ELIZABETH NJ 07206
83003 VARO INC GARLAND TX 75040
83330 SMITH HERMAN H INC BROOKLYN NY 11207
84411 TRW CAPACITOR DIV OGALLALA NE 69153
91506 AUGAT INC ATTLEBORO MA 02703
91637 DALE ELECTRONICS INC COLUMBUS NE 68601

See introduction to this section for ordering information



Model 1611A

Manual Changes

SECTION VI

MANUAL CHANGES

7-1. INTRODUCTION.

7-2. This section contains information for adapting
this manual to instruments for which the content does
not apply directly.

7-3. MANUAL CHANGES.

7-4. To adapt this manual to your instrument, refer to
table 7-1 and make all of the manual changes listed
opposite your instrument serial number. Perform these
changes in the sequence listed.

7-5. If your instrument serial number is not listed on
the title page of this manual or in table 7-1 below, it may
be documented in a yellow MANUAL CHANGES sup-
plement. For additional information about serial num-
ber coverage, refer to INSTRUMENTS COVERED BY

MANUAL in Section L.

Table 7-1. Manual Changes

Serial Prefix Make Changes
1635A 1
Instruments with Options 2
068 or 080 installed

7-6. MANUAL CHANGE INSTRUCTIONS.

CHANGE 1
Paragraph 5-8,
Delete: 5-8. COMPARATOR ADJUSTMENT.
Table 6-2,

AT7C2: Change to HP Part No. 0160-2204, CAPACI-
TOR-FXD 100PF +—5%300WVDC MICA, Mfr Code
28480, Mfr Part No. 0160-2204.

A7C4: Change to HP Part No. 0121-0202, CAPACI-
TOR-FXD 15PF +—5% 500WVDC CER, Mfr Code
72136, Mfr Part No. DM15C150J0500WV1CR.

A7C6: Change to HP Part No. 0140-0199, CAPACI-
TOR-FXD 240PF +5% 300WVDC MICA, Mfr Code
72136, Mfr Part No. DM15F241J0300WV1CR.

Delete: A7R9.

Delete: ATR10.

Delete: A7U34.

A7U36: Change Reference Designation to A7U34.

A8: Change HP Part No. and Mfr Part No. to 01611-
66508.

Delete: ASU30.

Delete: A8U3L1.

Figure 8-13, Service Sheet 7 (Sheet 4 of 4):

Replace with figure 7-1.

Figure 8-14, Service Sheet 8 (Sheet 1 of 6):

Replace with figure 7-2.

Figure 8-14, Service Sheet 8 (Sheet 2 of 6):

Replace with figure 7-3.

Figure 8-14, Service Sheet 8 (Sheet 4 of 6):

Replace with figure 7-4.

CHANGE 2
Figure 8-4 (8 Sheets):
Replace with figure 7-5 (5 Sheets).

7-1/(7-2 blank)






Model 1611A

P/O A7 COMPARATOR BD (01611-66507)

-

Manual Changes
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Figure 7-1.

Replacement for figure 8-13,
Service Sheet 7, (Sheet 4 of 4)

7-3/(7-4 blank)
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Figure 7-2. Replacement for Figure 8-14. Service Sheet 8, Assembly A8 Component Locator (Sheet I of 6)
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Manual Changes
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Figure 7-3.

Replacement for figure 8-14,
Service Sheet 8 (Sheet 2 of 6)
7-7/(7-8 blank)
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Model 1611A

NOTE

Procedures in this figure apply only to in-
struments with Option 068 or 080 installed.

SIGNATURE ANALYSIS PROCEDURE NO. 1.
a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, and A10 assemblies from
1611A.
NOTE

The boards installed in the I611A for the
following measurements depend upon
the Troubleshooting Tree. Follow the
procedure given in the Troubleshooting

Tree.

¢. Ground A5US3, pin 6.
d. Set signature analyzer controls as follows:

START ... .. 1
STOP ... T
CLOCK ...
HOLD .......... ... ... ... ... ... Reledsed

e. Connect signature analyzer probe to the fol-

) P POy . PR, P R
10WINg circuit points:

START ..., AbU11, Pin 36
STOP....................... A5U11, Pin 36
CLOCK............. R A5U11, Pin 18
GND ...l A5TP9 (GND)

f. Set 1611A LINE switch to on position.

g. Verify that signature measurements called
out in troubleshooting tree match following table.

MEASUREMENT
NUMBER TEST POINT SIGNATURE

101 VH 755U

102 MEMORY BUS
A5U9, PIN 13 VH
A5U9, PIN 9 VH
A5U9, PIN 1 VH
A5U9, PIN 5 VH
A5US8, PIN 13 VH
A5US8, PIN 9 VH
A5U8, PIN 1 VH
A5US8, PIN 5 VH

103 DATA BUS
A5U20, PIN 8 H335
A5U20, PIN 11 VL P
A5U20, PIN 6 VLP
A5U20, PIN 3 H335
A5U10, PIN 8 H335
A5U10, PIN 11 H335
A5U10, PIN 6 VLp
A5U10, PIN 3 VLP

104 wP OUTPUTS
A5U11, PIN 10 H335

MEASUREMENT
NUMBER TEST POINT SIGNATURE
104 A5U11, PIN 9 VLP
A5U11, PIN 8 VP
(Cont'd) A5U11, PIN 7 H335
A5U11, PIN 3 H335
A5U11, PIN 4 H335
A5U11, PIN 5 VLP
A5U11, PIN 6 VLP
ADDRESS BUS
A5U2, PIN 13 64 HU
A5U2,PINS 9,8 | 9P9F
A5U12,PINS 2,3 | HPF6
A5U2,PINS 1,3 | UF9P
A5U2, PINS 4,6 | A8HY
A5U12, PINS 4,5 | 2225
A5U12,PINS 6,7 | 0258
A5U12, PINS 14, 13 | H6PP
A5U12, PINS 12, 11 | 074P
A5U12, PINS 10,9 | HU57
A5U21, PINS 12,11 | FIPF
A5U21, PINS 10,9 | 722H
A5U21, PINS 2,3 | 050U
A5U21,PINS 4,5 | F44F
A5U21,PINS 6,7 | A66A
106 A6U30, PIN 5 9P9F
A6U30, PIN 4 HPF 6
A6U30, PIN 1 A8H9
ABU29, PIN 11 UFSP
107 A6U29, PIN 10 89F1
A6U30, PIN 6 HA34
ABU29, PIN 8 AUBC
A5U11, PIN 17 VLP
A5U3, PIN 4 VHP
109 A8U17, PIN 15 VH
A8U18, PIN 15 VH
A8U19, PIN 15 VH
A8U20, PIN 15 VH
A8U21, PIN 15 VH
A8U22, PIN 15 VH
110 A8U24, PIN 2 VH
A8U24, PIN 1 VH
A8U24, PIN 12 VH
A8U24, PIN 13 722H
A8U24, PIN 14 050U
A8U24, PIN 15 F44F
A8U29, PIN 6 VL
A8U29, PIN 8 A41U
A8U29, PIN 5 H335
A8U29, PIN 4 VLP
A8U29, PIN 10 AC99

Manual Changes

VH = 755U, VHP = 765U, VI, =0000, VLLP = 0000

SIGNATURE ANALYSIS PROCEDURE NO. 2
a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, and A10 assemblies from
1611A.

-c. Reinstall A6 on extender board Al4.

d. Ground A5U3, pin 6.

e. Set signature analyzer controls as follows:
START .. 1
STOP . .. T
CLOCK . ... i
HOLD .......... . Released

f. Connect signature analyzer probe to the fol-
lowing circuit points:

START ..................... A5U11, Pin 36
STOP............oooiiiit A5U11, Pin 36
CLOCK........cooiiii, A6TP3
GND ... A5TP9 (GND)

g. Set 1611A LINE switch to on postion.

h. Verify that signature measurements called out
in troubleshooting tree match following table.

MEASUREMENT MEASUREMENT .
NUMBER TEST POINT SIGNATURE NUMBER TEST POINT SIGNATURE

111 A6U26, PIN 12 1079 202 A6U32, PIN 7 AAHA
A6U26, PIN 10 VH (Cont'd) A6U32, PIN 4 A077
A6U26, PIN 8 VH A6U31, PIN 12 F86A
A6U26, PIN 6 1079 A6U31, PIN 9 AF5U
A6U26, PIN 4 1079 A6U31, PIN 7 VLP
A6U26, PIN 2 1079
A6U29, PIN 2 VH _ _
A6U29. PIN 5 VH VH = 7A70, VLp = 0000

112 A6U25, PIN 2 6526 SIGNATURE ANALYSIS PROCEDURE NO. 3
A8U25 PIN 5 \%29
A6U25, PIN 7 VL a. Set 1611A LINE switch to off position.
A6U2§7 PH\{ 10 6526 b. Remove A6, A7, A8, A9, and A10 assemblies
A6U25, PIN 12 6526 from 1611A.
A6U25, PIN 15 6526
A6U28, PIN 9 VL Reinstall A6 on extender board Al14.
A6U28, PIN 5 VL

d. Ground A5US3, pin 6.

e. Set signature analyzer controls as follows:

START ... .. ‘L
STOP . . T
CLOCK ...
HOLD ............ .. ... Released

f. Connect signature analyzer probe to the fol-
lowing circuit points:

START ... .. A6TP4
STOP....... A6TP4
CLOCK........oooiiii A6TP2
GND ... A6TP10 (GND)

g. Set 1611A LINE switch to on position.

h. Verify that signature measurements called out
in troubleshooting tree match following table.

MEASUREMENT

NUMBER TEST POINT SIGNATURE
201 VH TA70
202 A6U33, PIN 12 6H44
A6U33, PIN 9 PF45
A6U33, PIN 7 7HO02
A6U33, PIN 4 355A
A6U32, PIN 12 3P32
A6U32, PIN 9 9A40

MEASUREMENT
NUMBER TEST POINT SIGNATURE
301 VH 7092
A6U15, PIN 12 5UIF
A6U16, PIN 12 Vi, or VP
A6U17, PIN 12 VL or VLLP
A6U18, PIN 12 5ULF
A6U19, PIN 12 5U1F
A6U20, PIN 12 5U1F
A6LU21, PIN 12 VL or VLP
A6U22, PIN 12 VL or VLLp
303 A6U33, PIN 12 H93A
A6U33, PIN 9 5UA3
A6U33, PIN 7 U869
A6U33, PIN 4 57PC
A6U32, PIN 12 PPPP
A6U32, PIN 9 U6P0

Figure 7-5 (Sheet 1 of 5).
Replacement for figure 8-4. 1611A Troubleshooting
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f i I r
'MEASUREMENT i | |MEASUREMENT]| I |
NUMBER TESTPOINT | SIGNATURE| |""yymggr | TESTPOINT | SIGNATURE |
o ; i |
303 " ABU32, PIN 7 05F9 | A6U24,PIN 15 | 8791 g
vd) | ABUS2, PIN 4 065F (Contd)  ABULPIN13 {VLorVLP |
(Cont'd) A6U3L, PIN 12 1U2U ; © AGU27,PIN9 | VLorVLP |
A6U31, PIN 9 2U8P - '
A6U3L, PIN 7 VHP 03]  A6TPs | 4UF5
304 A6U33, PIN 14 H93A |
A6U33, PIN 11 5UA3 . A6U10,PIN4 | 81UF
A6U33, PIN 5 U869 i - A6U10, PIN 5 ' 9PPO .
A6U33, PIN 2 57PC ?
A6U32, PIN 14 PPPP 405 A6U27, PIN 13 | 2F02
A6U32, PIN 11 U6P0 ! A6U27, PIN 10 ' 31PA and 0000 :
A6U32, PIN 5 05F9 ‘ ¢ Alternating :
A6U32, PIN 2 065F ; ; —
A6U31, PIN 14 1020 406 " A6U1, PIN 3 \ 5H5A ;
A6U31, PIN 11 2U8P A6U1, PIN 4 HF38
© A6U1, PIN 6 7F9C
VH = 7092, VHP = 7092, V[, = 0000, VLp = 0000 ' A6U1, PIN 14 SAH9
SIGNATURE ANALYSIS PROCEDURE NO. 4. 407 A6U1, PIN 2 7A8U
. A8UIL, PIN 5 3P84
a. Set 1611A LINE switch to off position. ' A6U1, PIN 7 5CP4
i A6U1, PIN 10 408A
b. Remove A6, A7, A8, A9, and Al0 assemblies A6U1, PIN 12 VL
from 1611A. A6U1, PIN 15 8F56
Reinstall A6 on extender board A14A.
= : 408 ¢ A6U14, PIN 5 F33H
d. Ground A5U3, pin 6. A6U14. PIN 4 047F
e. Set signature analyzer controls as follows: A6U14, PIN 3 293
A6U14, PIN 14 288A
stop. L AGUL4 PIN 13 | 186A
CLOCK ...
HOLD ............ .. .............. Released | 409 ! A6U14, PIN 2 VHP
: A 1 A6U14, PIN 9 PUOH
.f. Conqect ‘51gn‘at.ure analyzer probe to the fol A6U14. PIN 7 HPP7
lowing circuit points:
START ............ .. . . A6TP4
STOP........ i A6TP4 —
CLOCK ...\ ABTP7 | 410 | A8U3, PIN 6 HAOH
GND ...................... A6TP10 (GND) A6U2, PIN 2 PCP7
g. Setl611A LINE switch to on position.
-« = = = OOO
h. Verify that signature measurements called out VH = 31PA, VHP = 31PA, VL, = 0000, VLP = 0

in troubleshooting tree match following table.

MEASUREMENT
IGNATURE
NUMBER TEST POINT S
401 VH 3iPA
E 402 l A6U24, PIN 2 8791
A6U24, PIN 5 VL, or VLpP
A8U24, PIN 7 VL or VLLP
A6U24, PIN 10 8791
A6U24, PIN 12 8791

SIGNATURE ANALYSIS PROCEDURE NO. 5.
SETUP PROCEDURE

a. Set 1611A LINE switch to off position.

b. Remove A6, A7, and A8 assemblies from from
1611A.

¢. Reinstall A6 on extender board Al4.

d. Set signature analyzer controls as follows:

Manual Changes

START ... ... .. . r
STOP.. ... :L
CLOCK...... ... ... ... ....... .....

HOLD .......................... Depressed

€. Connect signature analyzer probe to the fol-
lowing circuit points:

START ..................... A6U33, Pin 13
STOP...................... A6U33, Pin 13
CLOCK..........ooiiniit A5U11, Pin 18
GND ....................... A5TP9 (GND)

NOTE
Connect CLOCK probe to A6TP3 for mea-
surements 503, 504, and 505.
f. Set 1611A LINE switch to on position.
MEASUREMENT PROCEDURE
a. Ground (+) side of A5C3.

b. Place signature analyzer probe on pin to be
measured.

c. Press and release RESET on probe.

d. Release ground on A5C3 and take reading.
Verify that reading matches value in following table.
e. Repeat steps a thru d for each measurement.

Model 1611A

'MEASUREMENT ‘

NUMBER TEST POINT SIGNATURE

‘[_QB(EJ:‘ A6U21.PINS12,11] FCA9
504 | A6U22,PINS12,11| P530

(Cont’d)

! 505

A5U11, PIN 10 OFUF
A5U11, PIN 9 7F81

A5U11, PIN 8 2HPS§
A5U11, PIN 7 H5CF
AbU11, PIN 3 P022
A5U11, PIN 4 P8FP
A5U11, PIN 5 FCA9
A5U11, PIN 6 P530

MEASUREMENT

NUMBER TEST POINT SIGNATURE

VH 4596

A6U26, PIN 12 496A
A6U26, PIN 10 3917

A6U26, PIN 8 687P

A6U26, PIN 6 902A

A8U26, PIN 4 A5C4

ABU26, PIN 2 AH58

A8U29, PIN 2 8P3U

ABU29, PIN 6 A0AB

502 | ABU25, PIN 2 OFUF
A6U25, PIN 5 7F81

A6U25, PIN 7 2HPS8

A6U25, PIN 10 H5CF
A6U25, PIN 12 P022

SIGNATURE ANALYSIS PROCEDURE NO. 6
SETUP PROCEDURE
a. Set 1611A LINE switch to off position.

b. Remove A6, A7, and A8 assemblies from

¢. Reinstall A6 on extender board Al4.

d. Set signature analyzer controls as follows:

START ... i I
STOP . ... T
CLOCK. ..., T
HOLD .......................... Depressed

e. Connect signature analyzer probe to the fol-
lowing circuit points:

START ...t A6U33, Pin 13
STOP........coiiiiii. A6U33, Pin 13
CLOCK... ... A6TP3
GND ... A5TP9 (GND)

f. Set 1611A LINE switch to on position.
MEASUREMENT PROCEDURE
a. Ground (+) side of A5C3.

b. Place signature analyzer probe on pin to be
measured.

c. Press and release RESET on probe.

d. Release ground on A5C3 and take reading.
Verify that reading matches value in following table.
e. Repeat steps a thru d for each measurement.

Ae6U25, PIN 15 PSFP

A6U28, PIN 9 FCA9

A6U28, PIN 5 P530
503 A6U15,PINS12,11} OFUF

A6U16,PINS12,11| 7F81
A6U17,PINS12,11| 2HPS8
A6U18,PINS12,11| H5CF
A6U19,PINS 12,11} P022
A6U20,PINS12.11| P8FP

MEASUREMENT
NUMBER TEST POINT SIGNATURE
601 A6U15, PINS 11, 12 *
A6U16, PINS 11, 12 *
A6U17, PINS 11, 12 *
A6U18, PINS 11, 12 *
A6U19, PINS 11, 12 *
A6U20, PINS 11, 12 *
A6U21, PINS 11, 12 *
A6U22, PINS 11, 12 *
*Pins 11 and 12 of each IC should have the same
reading.

Figure 7-5 iSheet 2 of 51 Replacement jor jigure 8-4. 1611 A Troubleshooting



Model 1611A Manual Changes

1611A INITIAL SETUP:

1. DISCONNECT EXTERNAL AND MICROPROCESSOR PROBES.
2. SETOCTAL/HEXADECIMAL SWITCH TO HEXADECIMAL POSITION.
3. ENSURE THAT ALL BOARDS ARE PROPERLY INSTALLED.

REPEAT IS
CHECK +5V POWER ON THE 1611A SEE SERVICE
NOTE: CURSOR IN TRIGGER FIELD AND 212V SUPPLIES DISPLAY RESPONDING TO SHEET 7 FOR
SHOULD BE BLINKING CHECK. KEY INPUTS MEASUREMENT PROBLEMS
] CORRECTLY?

1S

1S
POWER ON POWER ON CHECK KEYSCAN
DISPLAY DISPLAY OPERATION ON
CORRECT? CORRECT? AS. sciecigﬁcv:cs

POWER ON DISPLAY

ARE SEE Is
CHARACTERS SERVICE TIME INTE YES GROUND A5U3,
CORRECT SHEET 3 RVAL PIN 6

AT A5TP3

=160 ws?

TROUBLESHOOTING

J

P |
— /IS\
PERFORM ROM CHECK. DISPLAY AS YES REMOVE A5U11
“ERROR IN SEE SERVICE SHEET SHOWN IN FROM SOCKET
RAM" MESSAGE S4 IN OPTION PHOTOGRAPH?
DISPLAYED? SUPPLEMENT.
EXAMPLE OF BAD POWER ON
DISPLAY WITH CORRECT
CHARACTER AND RASTER SIZE
(A3 INT. ADJUSTMENT FULL CW)
CYCLE POWER
/H\ ROM SWITCH OFF
1S PERFORM ROM 600D — THEN ON
“ERROR IN TEST. SEE
ROM™ MESSAGE SERVICE SHEET
? S4 IN OPTION
DISPLAYED? SUPPLEMENT.
GROUND A5U3, PIN 6
WITH A5 A6 : S— . CHECK FOR ARE
ASSEMBLIES INSTALLED St e o , ACTIVITY AT LEVELS ABU24 OR
@9 Eoeoe INPUTS AND QUTPUTS CHANGING? U13BAD
¢ OF ABU24
POWER ON ; =
DSPL CORRECT EXCEPT SEE e
FOR INVERSE VIDEQ OR SERVICE SHEET 6 e
BLINKING CURSOR? TROUBLESHOQTING. 1S
DISPLAY AS . <
SHOWN IN :
PHOTOGRAPH X
= s |
CHECK
lNATRREAFC|EE§EEsC vES KEVSCAN DISPLAY WITH A5U3, PIN 6 GROUNDED
AREA OPENING OPERATION. SET UP TEST
AND CLOSING? SEE SERVICE NO. 1WITH A6
SHEET5. INSTALLED
131
REMOVE A7 & A8 CHECK CHECK 600D .
ASSEMBLIES ABU26 & ABU2S ABU25 & ABU28 ‘}%ZEAUD
OUTPUTS QUTPUTS U3 2AD

ABU25,U26,
u28, 0R U29
BAD

1611A-029-01-01-77

Figure 7-5 (Sheet 3 of 5).
Replacement for figure 8-4. 1611 A Troubleshooting
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SET UP TEST
NO. 1.

101

IS
Vy CORRECT?

CHECK
MEMORY BUS

GOOD AN

CHECK BAD

A5TP4 & TPS.
SEE SERVICE

REPAIR
A5 TIMING
GENERATOR

SHEET 5.

N
SIGNAL

PRESENT
AT ASTP7

N

YES

REMOVE A5UM
FROM SOCKET

ARE
ALL A5U8,U9
OUTPUTS

A5U8,U8,
u10,0R U20
BAD

HIGH?

MOVE SHORT
FROM A5U3, PIN 6
T0

AS5U2,PIN 11

ARE
ALL ASUB.US
OUTPUTS LOW

A5U11
BAD

CHECK
DATA BUS.

Manual Changes

CHECK A5U4,
PIN 6 FOR
HIGH LEVEL.

REPAIR RESET
CIRCUIT
A5U14

104 N _
CHECK
A5U10,U20 ABE.AJ[l)l
INPUTS ‘
A5U10 OR U20
BAD.
CHECK ADDRESS
BUS AND A5U11
AQ-A15 OUTPUTS
B CHECK A5U4
7 AND A5U2.
6300 A5U18,U8,U9
7 OR U19 BAD.
CHECK 600D
FOR —5V AT Aggy
ASUTT,PIN 11,
CHECK A5RS
& ABVR1.
1S NO
A5U4, PIN 6 /31%4
HIGH? .
e ASUY 119
ALL A5U8,U9 5U Eégg U1
INPUTS HIGH? .

TYES

ABU8 OR U9
BAD

7-14

Model 1611A

SET UP
TEST NO. 4
IS REPAIR
97
ABTP7 CORRELT? VERT SYNC GENERATOR.
(SEE WAVEFORMS SEE SERVICE
ON SERVICE SHEET 6) GHEFT R

1S
Vy; CORRECT?

NO

REPAIR TIMING
GENERATOR.
SEE SERVICE SHEET 5.

REPAIR HORIZONTAL
SYNC GENERATOR
SEE SERVICE SHEET 6.

1S
ABTP5 SIGNAL
CORRECT?
(SEE WAVEFORMS
ON SERVICE SHEET 6)

404 CHECK REMAINING
THROUGH IC'S IN CHARACTER
GENERATOR
1611A-029-02-01-77

Figure 7-5 {Sheet 4 of 5,. Replacement for figure 8-4. 1611 A Troubleshooting



Model 1611A

SET UP
TESTNO.3

301

IS
Vi CORRECT?

CHECK TIMING
GENERATOR.
SEE SERVICE SHEET 5.

REPAIR A5
TIMING GENERATOR.
SEE SERVICE SHEET 5.

ABU29 OR
U30 LOADING
ADDRESS BUS

ABU30B BAD.

BAD

CHECK
ABU15-U22,

A5U24 OR U13
BAD

CHECK
ABU30B
PINS 10, 12, 13
WAVEFORMS
(SERVICE SHEET 6)

TGDOD

SET UP TEST
NO. 1 WITH A6
INSTALLED.

ARE
ADDRESS LINES
A10, A11, A12, A13
CORRECT?

CHECK
ADDRESS DECODER
ABU29/U30.

=z
4‘\0

CHECK
ABU33,U32,U31
OUTPUTS

SET UP
TESTNO.2

A
_—

——

1S
V{CORRECT?

CHECK

ABU33,U32,U31

INPUTS

GOOoD ABU33,U32, OR

U31BAD.

ABUGB,U7,U8
Uit 0R U12
BAD.

YES

CHECK

ABU33,U32,U31

OUTPUTS.

ABU33,U32

OR U31 BAD.

A6U29 OR
U30A BAD.

REPLACE A7 AND A8
SEPARATELY TO FIND
BAD BOARD

A70R
A8 BAD?

SET UP TEST
NO. 1 WITH
A8 INSTALLED

SET UP
TESTNO. 1
WITH A7 INSTALLED

CHECK
DATA BUS

USE CURRENT
TRACER & PULSER
TO FIND BAD iC

CHECK ADDRESS
BUSTO FIND
LOADED LINE

SET UP TEST
NO. 1 WITH
AB INSTALLED.

CHECK
ABU15-U22,
PINS 11.

CHECK
A5U10,U20
INPUTS

CHECK
A5U11,PIN 17
AND
A5U3, PIN 4

ABU3 OR ABUTI
BAD.

CHECK
MEMORY BUS

CHECK
A8U17-U22,
PINS 15

GOoD

ABU15-U22 BAD.

A5U10,U20,
QR U11 BAD.

A5U10,U20,
OR ABU15-U22
BAD.

REMOVE A5 AND
FIND BAD IC WITH
CURRENT TRACER

& PULSER

REMOVE A5 AND
FIND BAD IC
ON A8 WITH CURRENT
TRACER & PULSER

CHECK ADDRESS

BAD
S
4
110
105
CHECK ADDRESS

DECODER ON A8
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CHECK

ABU33,U32,U31
g INPUTS U31BAD. PINS 11.
BAD
SET UP
TEST NO. 5
ABUB,U7,U8
u11, OR U12 CHECK A5U10,U20,
BAD. A5U10,U20 OR U11BAD.
INPUTS
— ABU26 OR U29
V 5 BAD
BAD A
/3” CHECK
ABU26 & U29 >
Moe Q OUTPUTS
—l CHECK
ASULT, PIN 17 A5U10,U20,
AND OR ABU15-U22
BAD 600D CHECK
A5U3, PIN 4 : WAVEFORM AT BAD
ABU25, PIN 8 ABU31 BAD
SEE SERVICE
SET UP SHEET 6
TEST NO. 6
4 ABU3OR AU R
D T BAD. Y
i CHANGE CLOCK ON
COMPARE 5004A TO
REPLACE A7 AND A8 ABU15-U22 INPUTS ABTP3
32 SEPARATELY TG FIND & QUTPUTS
\D. BAD BOARD
SR
CHECK 600D ABU25,U28,
A6U15, U22. PIN 12 U26, OR U29
A70R SET UP TEST CHECK REMOVE A5 AND QUTPUTS BAD
D2 NO. 1WITH __ CHEC! FIND BAD IC WITH
A8 BAD? A3 INSTALLED MEMORY BUS CURRENT TRACER
& PULSER
CHECK ABU15-U22,U25,
SET UP CHECK JADDRESS ABU15.U22, PIN 11 U28,U24,U1 OR
TESTNO. 1 CHECK BAD ' INPUTS U27 BAD
WITH A7 INSTALLED A8U17-U22, >
PINS 15
105
USE CURRENT — CHECK 600D ABU15-22,
TRACER & PULSER RE.’]OVE A5 AND A5U11.D0-D7 OR A5U10,20
TO FIND BAD IC FIND BAD IC CHECK ADDRESS UTRUTS BAD
ON AB8WITH CURRENT DECODER ON A8

600D ABU33,U32, OR

CHECK ADDRESS
BUSTO FIND A5U11,U10 0R U20
LOADED LINE BAD

SET UP TEST
NO. TWITH
AB INSTALLED.

CHECK
ABU15-U22,

ABU15-U22 BAD.

TRACER & PULSER
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SET UP TEST
NO. 2

CHECK
ABU33,U32,U31
QUTPUTS

8AD

ABU33,U32,U31
0R U15-U22
BAD

Manual Changes

1611A-029-04-01-77

Figure 7-5 (Sheet 5 of 5).
Replacement for figure 8-4. 1611A Troubleshooting
7-15
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| ——
’ ETCHED CIRCUIT BOARD (925) WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESIS
—_—— USING THE RESISTOR COLOR
CODE
FRONT PANEL MARKING
[ (925) IS WHT-RED-GRN |
0- BLACK 5- GREEN
o 1-BROWN 6 - BLUE
- - 2-RED 7-VIOLET
! 1 J' REAR-PANEL MARKING 3- ORANGE 8. GRAY
i e 4. YELLOW  9-WHITE

MANUAL CONTROL

* OPTIMUM VALUE SELECTED
AT FACTORY, TYPICAL
VALUE SHOWN; PART MAY
HAVE BEEN OMITTED.

SCREWDRIVER ADJUSTMENT

UNLESS OTHERWISE INDICATED:
TP1 ELECTRICAL TEST POINT RESISTANCE IN OHMS

TP (WITH NUMBER) CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES

NUMBER CORRESPONDS TO MICROPROCESSOR

LECTRICAL TEST POINT NO. HPO

PO =  PARTOF

NC =  NOCONNECTION
LETTERED TEST POINT CW =  CLOCKWISE END OF VARIABLE
NO MEASUREMENT AID RESISTOR

PROVIDED

COMMON CONNECTIONS. ALL LIKE-DESIGNATED POINTS ARE CONNECTED.

Y
/]
Q NUMBERED WAVEFORM
1O
N/

a 3 NUMBER ON BLACK BACKGROUND = OFF-PAGE CONNECTION.
LARGE NUMBER ADJACENT = SERVICE SHEET NUMBER FOR OFF-PAGE CONNECTION.

;?\ CIRCLED LETTER = OFF PAGE CONNECTION BRETWEEN PAGES OF SAME SERVICE
% SHEET
S7 S PREFIX TO SERVICE SHEET NUMBER INDICATES SERVICE SHEET IS IN

MANUAL SUPPLEMENT

INDICATES SINGLE SIGNAL LINE

NUMBER OF LINES ON A BUS

1)) - P

= OR —1 va { —  INDICATES GROUPING OF LINES [BUSES)

P BUSES AND CONTROL LINES ARE SHOWN IN RED ON SHEMATICS

$TD-20-01-77

Figure 8-1. Schematic Diagram Notes
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SECTION VIII

SERVICE

8-1. INTRODUCTION.

8-2. This section contains instructions for trouble-
shooting and repairing the Hewlett-Packard Model
1611A Logic State Analyzer.

8-3. Principles of operation and troubleshooting
information are located opposite the schematics on
foldout Service Sheets. The rest of this section has
general service information that should help you to
quickly service and repair the 1611A.

8-4. PRINCIPLES OF OPERATION.

8-5. Principies of operation appear on pages opposite
the block diagram and schematics on the Service
Sheets. Figure 8-1 explains symbols that appear on the
schematics. Figure 8-5 is an overall block diagram that
briefly describes overall instrument operation. It is
keyed, by Service Sheet numbers in the blocks, to
schematics on the Service Sheets. These Service
Sheets provide a stage-by-stage description of circuits
on the schematics. The stages are keyed to the descrip-
tions by stage names that appear on the schematics.
An overall view of instrument program operation is
presented in the macro flowchart shown in figure 8-6.

8-6. LOGIC CONVENTIONS. Positive logic convention
is used in describing logic variables and circuits within
the 1611A. Positive logic convention defines a logic
"1” as the more positive voltage (high) and a logic ”0”
as the more negative voltage (low). The integrated
circuits in the 1611A are almost entirely transistor-
transistor-logic (TTL). Major exceptions are the 8080A
microprocessor, ROMs, and some RAMs. All these
devices have TTL drive capability.

8-7. MNEMONICS. Signals in the 1611A have been
assigned mnemonics that describe the active state and
function of the signal line. A prefix letter (H, L, P, or
N) indicates the active state of the signal, and the
remaining letters indicate its function. An H prefix
indicates the function is active in the high state; an L
prefix indicates the function is active in the low state.
For edge-controlled devices, the prefix P indicates the
function is active on the positive-going transition;
prefix N indicates the function is active on the nega-
tive-going transition. Mnemonic functional defini-
tions and points of origin are listed alphabetically in
table 8-1.

8-8. TROUBLESHOOTING.

Read the Safety Summary at the front of
this manual before troubleshooting the
instrument.

8-9. The most important prerequisites for successful
troubleshooting are an understanding of instru-
ment functional operation and the correct use of front
panel controls. Suspected malfunctions may be caused
by improper control settings. Before performing the
test and/or troubleshooting procedures, refer to the
Operating and Service Manual Supplement(provided
with each uP personality moduie. For anexpianation
of controls, connectors, and general operating con-
siderations, and to the service sheets in this section for
an explanation of circuit functional operation.

8-10. If trouble is suspected, visually inspect the in-
strument. Look for loose or burned components that
might suggest a source of trouble. Check to see that all
circuit board connections are making good contact and
are not shorting to an adjacent circuit. If no obvious
trouble is found, check the instrument power-supply
voltages, and external power sources.

8-11. FAULT ISOLATION. Figure 84 is a 1611A
troubleshooting tree which can be used to isolate prob-
lems that cause an incorrect turn-on display. Refer to
Service Sheets 7 and 8 for measurement problems such
as improper triggering or incorrect measurement
results. Some paths in the troubleshooting tree
reference ROM test procedures. These procedures are
provided in the personality module supplement for
this manual.

8-12. Many measurements in the troubleshooting tree
are made with an HP Signature Analyzer. Each signa-
ture is measured under specific conditions described in
the test procedures accompanying the troubleshooting
tree. Each signature measurement in the tree is as-
signed a three-digit number. This refers to a measure-
ment step in the test procedures. If the measured
signature matches the signature given in the test pro-
cedure, the circuit is functioning correctly at the node
being measured. An incorrect signature indicates a
malfunction somewhere in the circuit leading up to
the measured node. An oscilloscope can be used in
place of the signature analyzer, but problems other
than nodes stuck at one level will be difficult to find.

8-1
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DIGITAL FEEDBACK

START

STOP CLOCK
]

GATING

CLOCK

16-BIT

cLOCK
-

PROBE

PARITY
DATA » | GENERATOR

SHIFT
REGISTER

> DATA

4-DIGIT DISPLAY

Figure 8-2. 5004A Block Diagram

8-13. Troubleshooting with the HP Signature Ana-
Lyzer (SA). The SA is a service tool designed to analyze
complex digital signals. The instrument provides a
unique four-digit alphanumeric signature for each
monitored data pattern. Figure 8-2 is a simple block
diagram of the SA. The SA collects data between the
occurrence of START and STOP signals. The data
probe input is read on the selected clock edge. Data
is routed to a 16-bit shift register through a parity
generator. Parallel outputs of the shift register drive
the four-digit display. START, STOP, and CLOCK
signals are selected so that normally they are not
dependent on the circuitry being analyzed.

8-14. Signatures of some nodes are designated with
special symbols. These nodes are at one state (high or
low) everytime the clock edge occurs. These symbols
are:

VH-Corresponds to signature displayed when
the SA data probe is at a node that is always high.
This signature should be checked at the +5 V supply
on the board before test measurements are made. A
correct signature verifies that clock and time intervals
are correct. The probe-tip indicator is on continuously
at VH.

VHP-Indicates node is high whenever clock
edge occurs. The signature is the same as VH, but
the probe-tip indicator flashes on and off, rather
than staying on continuously.

VI-Indicates node being measured is always
low; signature for V[, is 0000. The probe-tip indi-
cator always remains off when probing a VI, node.

VLP-Indicates node is low whenever a clock
edge occurs. The VL P signature is 0000 as for V[,
but the probe-tip indicator flashes.

A reading other than VY, VHP, VL, or VLP indi-
cates that the state of the node varies on the clock
edge during the measurement interval.

8-15. TROUBLESHOOTING MICROPROCESSOR
PROBLEMS. The troubleshooting tree can be used to
isolate some microprocessor (A5U11l) problems.
However, it is sometimes difficult to isolate uP failures
due to complexity of the device. It is possible for

8-2

the 1611A to pass all tests in the troubleshooting
tree and still have a faulty uP. Therefore, it is recom-
mended that a good uP be substituted for the one
in the instrument before attempting to isolate a prob-
lem that could be caused by a faulty uP. A5U11
is mounted in a 40-pin socket for easy removal.

8-16. TROUBLESHOOTING WITH LOGIC TEST
EQUIPMENT. Dedicated logic test equipment is
required to efficiently and effectively troubleshoot
most faults in the 1611A. The following equipment is
recommended:

HP 547A Current Tracer—used for precise local-
ization of low-impedance faults. The hand-held probe
senses the magnetic field generated by a pulsing cur-
rent internal to the circuit or by current pulses supplied
by an external stimulus such as the HP 10526A Logic
Pulser.

HP 1600A Logic State Analyzer—used to monitor
counters, address decoders, and data selectors within
the 1611A.

HP 10525T Logic Probe—used to check operation of
gates and flip-flops.

HP 10526T Logic Pulser—used with the HP 547A
to provide a high-current pulse.

8-17. RECOMMENDED TEST EQUIPMENT.

8-18. Equipment required for troubleshooting is
listed in the Recommended Test Equipment Table in
Section I. Any equipment that satisfies the critical
specifications given in the table may be substituted for
the recommended model(s).

8-19. SERVICE AIDS.

8-20. TEST POINTS. Test points shown on schematics
correspond to pins protruding from circuit boards and
do not necessarily correspond to waveform measure-
ment points.

8-21. EXTENDER BOARD. An extender board (HP
Part No. 01611-66515) is supplied with the 1611A to
provide access to circuits on plug-in boards while the
instrument is operating.
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8-22. PART LOCATION AIDS. The locations of assem-
blies, chassis-mounted parts, and hardware are shown
in the Illustrated Parts Breakdown in Section VI. The
locations of individual components mounted on print-
ed circuit boards or other assemblies are shown on
the page opposite the appropriate schematic diagram
page. The part reference designator is the assembly
designator plus the part designator (for example,
A6R9 is R9 on the A6 assembly). For specific compo-
nent description and ordering information, refer to the
parts list in Section VL

8-23. REPAIR.

8-24. CRT REPLACEMENT PROCEDURE. (See figure
6-1.)

a. Set LINE power switch to off position and dis-

connect power cord.

b. Remove top, bottom, and side covers.

c. Disconnect diode CR1 from PA {(post-accelera-

tor) cable W2.

d. Remove 3 screws that hold A3 board to corner

e. Remove PA cable clamp H39 from CRT shield
MP13.

f. Loosen, but do not remove, 4 screws securing
CRT shield MP13.

g. Remove MP13 from instrument.

h. Disconnect yoke cable (P/O L1) and CRT
cable W4 from connectors P3 and P4 on main board Al.

i. Remove 2 lower screws H12 that hold CRT to
Keyboard Support MP27 through bottom of instru-
ment.

j. Remove 2 upper screws H12 that hold CRT to
MP27 through top of instrument.

Service

PA CABLE W2

YOKE L1

YOKE CABLE
P/0 L1

15

Figure 83 CRT Yoke Installation

L W &2, LALD XTORE 175LGLLALI0N

k. Slide CRT back from MP27 and remove con-
trast filter.

1. Remove CRT from instrument with CRT cable
W4 and yoke assembly L1 attached.

m. Remove CRT cable and L1 from CRT.

n. Install L1 on new CRT with yoke cable on bot-
tom of CRT (see figure 8-3).
o. Install CRT cable W4 on new CRT.

p. Install CRT in instrument by reversing steps a
through 1.

q. Perform Trace Alignment Procedure (Sec-
tion V).

Table 8-1. 1611A Mnemonics

MNEMONIC DESCRIPTION ORIGIN
A0-A13 Microprocessor Address Bus. Address lines from 8080A uP on A5 | Schematic 5,
board. Bus is shown in red on schematics. A5P1, PINS 78-91
A0*-A9* Display RAM address lines. Lines originate from uP ADDRESS | Schematic 6,
BUS or display format generator, depending on the state of | A6U31-A6U33
HuPCY.
DO0-D7 Microprocessor Data Bus. Data that 8080A uP A5U11 is output- | Schematic 5,
ting. Bus is shown in red on schematics. A5P1, PINS 68-75
EXT 0-EXT 7 External Inputs 0-7. Inputs from External Probe. Schematic S4,
A10P1, PINS 3-10
FLAG 0-FLAG 3 Flags 0-3. Status bits indicating the type of machine cycle | Schematic S2,
being executed by the uP under test. A 4-bit flag byte is stored | A9P1, PINS 19-22
for each of the 64 words stored in High-Speed Memory.
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Tablie 8-1. 1611A Mnemonics (Cont’d)
MNEMONIC DESCRIPTION ORIGIN
HAND High, AND. Determines whether the two outputs LTRG1 and | Schematic 7,
LTRG2 from RAM Comparator A7 will be logic ANDed or | A7Ul1l, PIN 11
logic ORed.
HARM High, Armed. Signal is true when uP under test is between the | Schematic 7,
Enable and Disable trace specifications. ATU33A, PIN 12
HBLINK High, Blink. Signal is true when character being read from RAM | Schematic 6,
is to be displayed in a blinking mode. A6U22, PIN 12
HCT High, Count Triggers. Signal is true when 1611A is executing a | Schematic 7,
a COUNT TRIGS measurement. A7U18, PIN 15
HCTOF High, Counter Overflow. Signal is true when delay counter over- | Schematc 8,
flows during Trace, Time Interval, or Count Trigs measurement. | ASU15A, PIN 7
HDLEN High, Delay Enable. Signal Enables Delay Counter on A8. True | Schematic 7,
when Pass Counter = Terminal Count. A7U21B, PIN 6
HDSB High, Disable. Signal assumes true state when Disable trace | Schematic 7,
specification is met. ATP1, PIN 53
HDSBL High, Disable Latched. Signal is latched in true state when | Schematic 7,
Disable trace specification is met. ATU20A, PIN 5
HDSPC High, Display Cycle. Signal is true when Display Format | Schematic 6,
Generator is accessing RAM on A6. Rising edge of HDSPC is | A6U31, PIN 7
used to latch data onto MEMORY bus.
HENB High, Enable. Signal assumes true state when Enable trace | Schematic 7,
specification is met. AT7P1, PIN 51
HENBL High, Enable Latched. Signal is latched in true state when Enable | Schematic 7,
trace specification is met. ATU20B, PIN 9
HHBLK High, Horizontal Blank. Signal is true when display is blanked | Schematic 6,
during horizontal retrace. A6U4, PIN 15
HHSY High, Horizontal Sync. Positive edge of signal starts horizontal | Schematic 6,
retrace. A6U34C, PIN 8
HINVS High, Inverse. Signal is true when character being generated is | Schematic 6,
displayed in inverse video (black character on white background). | A6U4, PIN 7
HMCOF High, Memory counter Overflow. Signal is true when memory | Schematic 8,
state counter reaches count of 64 or greater. A8U3D, PIN 13
HNORM High, Normal. Signal is true when character being generated | Schematic 6,
is displayed normally (white -character on dark background). | A6U4, PIN 5
Signal is false when character is displayed in inverse video.
HPCTC High, Pass Counter Terminal Count. Signal is true when pass | Schematic 8,
counter MSD (A8U11, pin 15) reaches terminal count. A8U9, PIN 15
HRADR High, RAM Address. Signal is true when uP ADDRESS Bus | Schematic 6,
(A0-A13) is equal to RAM address (320008-337778). A6U29D, PIN 8
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Table 8-1. 1611A Mnemonics (Cont'd)
MNEMONIC DESCRIPTION ORIGIN

HRMC High, Reset Memory Counter. Signal resets memory state | Schematic 7,
counter and clears memory counter overflow flip-flop A8US3. A7U18, PIN 7

HTI High, Time Interval. Signal is true when 1611A is executing | Schematic7,
Time Interval measurement. A7U33B, PIN 6

HTRC High, Trace. Signal is true when 1611A is executing Trace or | Schematic 7,
Trace Trigs measurement. A7U18, PIN 2

HTRG High, Trigger. Signal is true when trigger specification is met | Schematic 7,
and LCPCK is low. ATUS, PIN 8

HTSTOR High, Trigger Store. Signal is true when 1611A is executing | Schematic 8,
Trace Trigs measurement. A8U15B, PIN 10

HVBLK High, Vertical Blank. Signal is true when display is blanked for | Schematic 6,
vertical retrace. A6U4, PIN 10

HWRT High, Write. Signal is true when microprocessor A5U11 is out- | Schematic 5,
nutting data on the data bus. ABU3A, PIN 2

HuPCY High, Microprocessor Cycle. Signal is high when 8080 uP | Schematic 5,
A5U11 is addressing RAM on A6. Signal is low when character | A5U14A, PIN 3
generator is addressing RAM.

INP.A0-A15 Input Address Bus. Address Lines from uP under test. Schematic S2,

INP DG-D7

KS0-KS4, KS7

LCPCK

LCTOF

LDLYDS

LDLYL

LDSBL

LDSTOR

LLSRE

LMCOF

Input Data Bus. Data lines from uP under test.

Key Sense Lines. Lines are tied to keyboard matrix columns.
Depressed key in a column will generate a 1 to 2 volt pulse
output on appropriate sense line.

Low, Compare Clock. When true, signal enables outputs of
RAM Comparator (LTRG1 and LTRG2) to be gated through
A7US8.

Low, Counter Overflow. When True, signal indicates Delay
Counter has reached terminal count.

Low, Delayed Disable. Delayed HDSBL. Signal allows trigger
to be recognized if HDSB and HTRG are true on same cycle.

Low, Delaying Latched. Signal is true after pass counter reaches
terminal count when executing Trace measurement.

Low, Disable Latched. Signal is true when Disable trace speci-
fication is met.

Low, Data Store. Signal enables write mode of high-speed RAM
(A8U25-28) and clocks memory counter during measurements.

Low, Load Shift Register Enable. Signal enables character
shift register A6U14 to parallel load when 200 ns CLK is low.

Low, Memory Counter Overflow. Signal is true when memory
counter counts pass 63.

A9P1, PINS 23-38

Schematic S2,
A9P1, PINS 11-18

Schematic 4,
A4W1d1

Schematic 7,
A7U1B, PIN 9

Schematic 8,
A8U15B, PIN 7

Schematic 7,
A7UG6B, PIN 8

Schematic 7,
ATU9B, PIN 6

Schematic 7,
ATU20A, PIN 5

Schematic 8,
A8US8B, PIN 8

Schematic 5,
A5U22, PIN 15

Schematic 8,
A8U3C, PIN 10
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Table 8-1. 1611A Mnemonics {Cont'd)
MNEMONIC DESCRIPTION ORIGIN
LREAD Low, Read. Signal is true when uP A5Ull is reading from | Schematic 5,
MEMORY Bus. A5U3B, PIN 4
LRST Low, Reset. Signal Clears Enable and Disable flip-flops on A7 | Schematic 7,
board and inhibits pass and delay counters on A8 board. A7U18, PIN 11
LTRG1 Low, Trigger 1. Signal is true when = and < trigger conditions | Schematic 7,
are met. A70U7, PIN 6
LTRG2 Low, Trigger 2. Signal is true when > trigger conditions are met. | Schematic 7,
A7TU5, PIN 6
LTSTOR Low, Trigger Store. Signal is true when 1611A is executing | Schematic 8,
Trace Trigs measurement. A8U15B, PIN 9
MO-M7 MEMORY Bus. Data thatisread by uP A5U11. BUS lines are shown | Schematics 6, 8,
in red on schematics. and 10
MSCo0-5 Memory State Count. Signal indicates address of high-speed | Schematic 8,
RAM (A8U25-28) that is being written into or read from. A8U1A/B
NCNT Negative, Count. Negative edge of signal clocks pass and delay | Schematic 7,
counters when enabled. A70U32, PIN 8
NCP Negative Compare. Negative edge of signal indicates that | Schematic S2,
personality board A9 has valid data ready for comparator. A9P1, PIN 50
NMCCK Negative, Memory Counter Clock. Negative edge of signal | Schematic 8,
clocks memory counter. A8U2C, PIN 8
NSTOR Negative, Store. Negative edge of signal enables LDSTOR |Schematic S2,
when executing Trace measurement. A9P1, PIN 49
PEXCK Positive, External Clock. Positive edge of signal latches data |Schematic S2,
from external probe. A9P1, PIN 47
PRWCK Positive, RAM Write Clock, Signal enables RAM on A6 to be |Schematic 5,
written into. A5USBE, PIN 10
PHLTEN Positive, Halt Enable. Positive edge of signal enables personality |Schematic 8,
board A9 to halt uP under test in Trace Then Wait or Trace |A8UB8A, PIN 6
Then Halt Test modes.
SCAN A-D Four signals scan keyboard. Schematic 5,
A5U7/A5U17
SWo0-7 Switch lines 0-7. Signals indicate personality panel switch |Schematic S3,
positions. SWO=HEXADECIMAL/OCTAL switch, SW7=TEST |[Al1W1
MODE. Some lines are not used by all options.
VIDEO Z-axis blanking signal from character generator. Schematic 6,
ABU2A, PIN 2
1uS CK Signal provides timing clock for Time Interval measurements |Schematic 5,
and is master clock for porbe test generator. A5U23, PIN 11
2 Hz CLK Signal provides blanking signal for A6 assembly. It is also used |Schematic 6,
by probe test generator. A6U5, PIN 13

8-6
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NOTE

The following procedures do not apply to
Options 068 and 080. If either of these Per-
sonality Panel Modules are installed in your
1611A, refer to Section VII for Signature
Analysis Procedures.

SIGNATURE ANALYSIS PROCEDURE NO. 1.

a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, A9, and A10 board assem-

blies from 1611A.

c. Reinstall A10 on extender board Al4.

d. Ground A5US3 pin 6 and A5U11 pin 6.

e. Connect signature analyzer probes to the fol-
lowing circuit points:

START ..............ooooih. A5U11, Pin 36
STOP ...t A5U11, Pin 38
CLOCK ....oovviiiiinn Ab5U11, Pin 17
GND ... A5TP (GND)

f. Set signature analyzer controls as follows:

START ....ooviviiiieieneiee L
STOP ....ovieeiiaeeeieiaaeeee [
CLOCK ....ooviviiiieiaiiiiaiai ] 1

g. Set 1611A LINE switch to on position.

h. Verify that signatures called out in trouble-
shooting tree match the following table.

MEASUREMENT
NUMBER TEST POINTS SIGNATURES
ALL OPTIONS ALL OPTIONS
EXCEPT OF8 OF8 EXCEPT OF8, A65 OF8 AB5

VH VH P254 P254 P254

101 A5U8, PIN 5 A5US8, PIN 5 A8PF FF3F 3HPF
A5US8, PIN 1 A5U8, PIN 1 UPAF U646 C73P
A5US8, PIN 9 A5U8, PIN 9 AOUA 76HP 5APH
A5US8, PIN 13 A5U8, PIN 13 314F U697 H6FH
A5U9, PIN 5 A5U9, PIN 5 C583 935F F803
A5U9, PIN 1 A5U9, PIN 1 600F 6038 42H3
A5U9, PIN 9 A5U9, PIN 9 A220 7090 2PA9
A5U9, PIN 13 A5U9, PIN 13 CHO06 8P5U 456C

102 A10U14, PIN 11 [ A10U8, PIN 11 | 4ACS8 2P68 HUCS8
A10U14, PIN 13 | A10U14, PIN 13| 1FU8 1412 556A
A10U14, PIN 15 | A10U14, PIN 15| 42AP 948A C8C9
A10U14, PIN 17 | A10U14, PIN 17| H318 14F3 3499
A10U14, PIN 8 | A10U14, PIN 8 | 57H7 7108 2A57
A10U14, PIN 6 | A10U14, PIN 6 | 8258 826F A087
A10U14, PIN 4 | A10U14, PIN 4 | 4074 9HF4 FFUH
A10U14, PIN 2 | A10U14, PIN 2 | 5U52 6F0C A73U
ALL OPTIONS ALL OPTIONS

EXCEPT OF8 OF8

103 A10U10, PIN 8 | A10U13, PIN 8 | 5P33
A10U10, PIN 7 | A10U13, PIN 7 | FAll
A10U10, PIN 6 |A10U13, PIN6 | SHUA
A10U10, PIN 5 1 A10U13, PIN 5 | 12U0
A10U10, PIN 4 | A10U13,PIN4 | C7A5
A10U10, PIN 3 | A10U13, PIN 3 | 46HC
A10U10, PIN 2 | A10U13, PIN 2 | 65CA
A10U10, PIN1 |A10U13,PIN1 | 8AUC
A10U10, PIN 22 | A10U13, PIN 22 | 1U5P
A10U10, PIN 23 | A10U13, PIN 23 | 9241
A10U11, PIN 3 | A10U14, PIN 3 | 826P
A10U11, PIN 2 | A10U14, PIN 2 | U665
A10U11 PIN 1 A10U14, PIN1 | AAHU

Service
MEASUREMENT
NUMBER TEST POINT SIGNATURE
ALL OPTIONS
EXCEPT OF8 OF8 ALL OPTIONS
104 A10U11, PIN 15| A10U14, PIN 15 | 879F
A10U11, PIN 14| A10U14, PIN 14 | 6CC3
A10U11, PIN 13| A10U14, PIN 13 | 931U
A10U11, PIN 12| A10U14, PIN 12 { 1UOA
A10U11, PIN 11| A10U14, PIN 11 | 4A78
105 A5U21C, PIN 7 | A5U21C, PIN 7 | 5P33
A5U21C, PIN 6 | AbU21C, PIN 6 | 5P33
A5U21B, PIN 5 | A5U21B, PIN5 | FA1ll
ASU21B, PIN 4 | A5U21B, PIN 4 | FAll
A5U21A, PIN 3 | A5U21A, PIN3 | 3BHUA
AHU21A, PIN 2 | A5U21A, PIN 2 | SBHUA
A5U21D, PIN 9 | A5U21D, PIN9 | 1200
A5U21D, PIN 10| A5U21D, PIN 10} 12U0
AS5U21E, PIN 11| A5U21E, PIN 11| C7A5
A5U21E, PIN 12| A5U21E, PIN 12| C7A5
A5U12E, PIN 11| A5U12E, PIN 11| 65CA
ABUI1ZE, PIN 12| A5UI2E, PIN 12| 65CA
A5U12F, PIN 13| A5U12F, PIN 13 | 8AUC
A5U12F, PIN 14| A5U12F, PIN 14 | 8AUC
A5U12C, PIN 7 | A5U12C, PIN 7 | 9241
A5U12C, PIN 6 | A5U12C, PIN 6 | 9241
A5U12B, PIN 5 | A5U12B, PIN 5 | 1U5P
A5U12B, PIN 4 | A5U12B, PIN 4 | 1U5P
ABU2R, PIN 8 ABU2RB, PIN § AAHU
AbBU2B, PIN 5 A5U2B, PIN 5 AAHU
ABU2A PIN 3 A5U2A, PIN 3 U665
ABU2A, PIN 2 A5U2A, PIN 2 U665
A5U12A, PIN 3 | A5U12A, PIN 3 | 826P
A5U12A, PIN 2 | A5U12A, PIN 2 | 826P
A5U2C, PIN 8 A5U12C, PIN 8 | VLP
A5U2C, PIN 9 A5U2C, PIN 9 VLP
VLP=0000
SIGNATURE ANALYSIS PROCEDURE NO. 2. CLOCK ... A6TP3
GND...............o ool A6TP (GND)

a. Set 1611A LINE switch to off position.

b. Remove A7 and A8 boards from 1611A.

c. Install A6 board on extender board Al4.

d. Jumper A6U31 pin 7 to pin 8.

e. Connect signature analyzer probes to the fol-

lowing circuit points:

A6U33, Pin 13
A6U33, Pin 13

f. Set signature analyzer controls as follows:

START ..o, L
STOP ... ol
CLOCK ..ot T

g. Set 1611A LINE switch to on position.

h. Verify that signature measurements called out
in troubleshooting tree match following table.

Figure 8-4.
1611A Troubleshooting (Sheet 1 of 8)
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T 1 | .
E MEASUREMENT | i MEASUREMENT ! 1
. NUMBER " TEST POINT SIGNATURE NUMBER TEST POINT SIGNATURE |
[ 201 ] VH 2A42 or 5216 207 A5U11, PIN 10 | 44AC or CC27
<: A5U11,PIN9 | 007A or 7UTH
202 | A6U15, PIN 12 | 44AC or CC27 press A5U11, PIN 8 | 2P47 or U140
. A6U16, PIN 12 | 007A or TUTH ABSOLUTE/ | A5U11, PIN7 | 05P3 or 9405
press | A6U17, PIN 12 . 2P470r Ul40 | |MNEMONIC key |A5U11, PIN3 | 6FP5 or AF05
ABSOLUTE/  ABUL8, PIN 12 | 05P30or 9405 | | while reading |A5U1LL, PIN4 | 2P78 or HSCC
MNEMONI(? key | A6ULY, PIN 12 | 6FP5 or AF05 l signatures. A5U11, PIN 5 8235 or C811
while reading | A6U20, PIN 12 | 2P78 or H6CC ! A5U11, PIN 6 AS8CU or F81A

signatures.

A6U21, PIN 12
A6U22, PIN 12

8235 or C811
A8CU or F81A

203

A6U31, PIN 9
A6U31, PIN 12
A6U32, PIN 4
A6U32, PIN 7
A6U32, PIN 9
A6U32, PIN 12
A6U33, PIN 4
A6U33, PIN 7
A6U33, PIN 9
A6U33, PIN 12

C51U or A8C3 1
4405 or 6405 |
U21A or 636C
COP6 or U40F |
A70H or 4P5F .
H597 or 461F
2HP1 or H24C |
1892 or 2U1P ¢
PP62 or C6AT
TA70 or 72A0

204

A6U31, PIN 13
A6U31, PIN 10
A6U32, PIN 13
A6U32, PIN 10
A6U32, PIN 6
A6U32, PIN 3
A6U33, PIN 13
A6U33, PIN 10
A6U33, PIN 6
A6U33, PIN 3

4405 or 6405
C51U or A8C3
H597 or 461F
A70H or 4P5F
COP6 or U40F
U21A or 636C
TA70 or 72A0
PP62 or C6A7
1892 or 2U1P
2HP1 or H24C

205

A5U11, PIN 25
ABU11, PIN 26
A5U11, PIN 27
A5U11, PIN 29
A5U11, PIN 30
A5U11, PIN 31
A5U11, PIN 32
A5U11, PIN 33
A5U11, PIN 34
A5U11, PIN 35
A5U11, PIN 1

A5U11, PIN 40
A5U11, PIN 37
A5U11, PIN 38

C51U or A8C3
4405 or 6405
U21A or 636C
COP6 or U40F
A70H or 4P5F
H597 or 461F
2HP1 or H24C |
1892 or 2U1P
PP62 or C6AT
TAT0 or 72A0
VHP or VHP
VLP or VLP
VHP or VHP
VHP or VHP

| 206 |
press
ABSOLUTE/
MNEMONIC key
while reading
signatures

A6U15, PIN 11
A6U16, PIN 11
A6U17, PIN 11
A6U18, PIN 11
A6U19, PIN 11
A6U20, PIN 11
A6U21, PIN 11
A6U22, PIN 11

44AC or CC27
007A or 7TUTH
2P47 or U140
05P3 or 9405
6FP5 or AF05
2P78 or H6CC
8235 or C811
A8CU or F81A

SIGNATURE ANALYSIS PROCEDURE NO. 3.

a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, A9, and Al0 assemblies

from 1611A.

c. Reinstall A6 on extender board Al4.

d. Ground A3US3, pin 6.

e. Connect signature analyzer probe to the fol-
lowing circuit points:

START ... A6TP4
STOP . A6TP4
CLOCK ... A6TP7
GND ... A6TP (GND»

START ..o, 1
STOP .t e
CLOCK ... i i _l_
HOLD ... Released

g. Set 1611A LINE switch to on position.

h. Verify that signature measurements called out

in troubleshooting tree match following table.

MEASUREMENT
NUMBER TEST POINT SIGNATURE
301 VH 31PA
302 A6U24, PIN 2 | 8791
ABU24, PIN5 | VLor VLP
A8U24, PIN7 | VLorVLP
A8U24, PIN 10| 8791
A6U24, PIN 12| 8791
A6U24, PIN 15| 8791
A6UL PIN13 | VLor VLP
A6U27,PIN9 | VLor VLP
| 303 | A8TP5 4UF5

Service

" MEASUREMENT | !
NUMBER ' TESTPOINT  SIGNATURE |
; ' A6U10,PIN 4 . 81UF *
| A6U10, PIN5 | 9PPO
A6U27, PIN 13 | 2F02
, A6U27, PIN 10 : 31PA and 0000
i . Alternating
306 | A6UL PIN3  5H5A
] A6UL PIN4 | HF38
ABUL, PIN6 ' 7F9C
ABUL, PIN 14 | 8AH9
307 A6UL,PIN2 | 7A8U
ABUL,PIN5 | 3P84
A6UL,PIN7 | 5CP4
A6UL, PIN 10 | 408A
A6UL PIN12 | VL
A6U1, PIN 15 | 8F56
308 A6U14,PIN5 | F33H
ABU14,PIN 4 | 047F
A6U14, PIN3 | 20C3
A6UL4, PIN 14 | 288A
ABU14, PIN 13 | 186A
309 A6U14, PIN2 | VHP
A6U14, PIN9 | PUOH
A6Ul4, PIN7 | HPP7
310 A6U3,PIN6 | HAOH
A6U2,PIN2 | PCP7

VH=31PA, VHP=31PA, VL=0000, VLP=0000

SIGNATURE ANALYSIS PROCEDURE NO. 4

a.

Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, A9, and Al0 assemblies

from

C.

1611A.

d. Ground A5US3, pin 6.

e,

Id

Reinstall A6 on extender board Al4.

Connect signature analyzer probe to the fol-
lowing circuit points:

START ... A6TP4
STOP ... A6TP4
CLOCK ... .. A6TP2
GND..........o A6TP (GND)

Set signature analyzer controls as follows:

START

STOP

Model 1611A

g. Set 1611A LINE switch to on position.

h. Verify that signature measurements called out
in troubleshooting tree match following table.

i !

MEASUREMENT | ;
. NUMBER | TESTPOINT | SIGNATURE
401 1 VH 7092
402 | A6U15, PIN 12 | 5U1F
; . A6U16, PIN 12 | VL or VLP
‘ . A6U17, PIN 12 | VL or VLP
' A6U18, PIN 12 | 5U1F
' A6U19, PIN 12 | 5ULF
- A6U20, PIN 12 | 5U1F
~A6U21, PIN 12 | VL or VLP
; . A6U22, PIN 12 | VL or VLP
; 403 | A6U33, PIN 12 | H93A
| | A6U33, PIN9 | 5UA3
i | ABUS3, PIN 7 | U869
j ' A6U33,PIN4 | 57PC
| A6U32, PIN 12 | PPPP
; "A6U32,PIN9 | U6PO
'A6U32, PIN7 | 05F9
- A6U32,PIN4 | 065F
: A6U31,PIN12 | 1U2U
j | ABU31,PIN9 | 2UsP
A6U31,PIN7 | VHP
404 A6U33, PIN 14 | H93A
A6U33, PIN 11 | 5UA3
A6U33, PIN5 | U869
ABU33, PIN 2 | 57PC
A6U32, PIN 14 | PPPP
A6U32, PIN 11 | U6PO
A6U32, PIN5 | 05F9
A6U32, PIN2 | 065F
A6U31, PIN 14 | 1U2U
A6U31, PIN 11 | 2U8P
VH=7092, VHP=7092, VL=0000, VLP=0000

SIGNATURE ANALYSIS PROCEDURE NO. 5
a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, and A10 assemblies from
1611A.

¢. Reinstall A6 on extender hoard Ai4

d. Ground A5U3, pin 6,

Figure R4, 1811 A Troubleshooting /Sheet 2 nf R)



Model 1611A

e. Connect signature analyzer piobe to the fol-
lowing circuit points:

START ...t A5U11, Pin 36
STOP ... A5U11, Pin 36
CLOCK ..ot A6TP3
GND ... A5TP (GND)

START ... e —l_
STOP ..o e I
CLOCK ..ot
HOLD ... Released

g. Set 1611A LINE switch to on position.

h. Verify that signature measurements called out
in troubleshooting tree match following table.

MEASUREMENT
NUMBER TEST POINT SIGNATURE
'| 501 ', VH TAT0
502 A6U33, PIN 12 | 6H44

| A6U33, PIN 9 PF45
A6U33, PIN 7 7THO2
A6U33, PIN 4 355A
A6U32, PIN 12 | 3P32
A6U32, PIN 9 9A40
A6U32, PIN 7 AAHA
A6U32, PIN 4 A077
A6U31, PIN 12 | F86A
A6U31, PIN 9 AF5U
A6U31, PIN 7 VLP

VH=7A70, VLP=0000

SIGNATURE ANALYSIS PROCEDURE NO. 6
a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, and Al0 assemblies from
1611A.

NOTE

The boards installed in the 1611A for the
following measurements depend upon the
Troubleshooting Tree. Follow the procedure
given in the Troubleshooting Tree.

c¢. Ground A5U3, pin 6.

d. Connect signature analyzer probe to the fol-
lowing circuit points:

START ...t A5U11, Pin 36
STOP ...t A5U11, Pin 36

A5U11, Pin 18

GND ... A5TP (GND)

e. Set signature analyzer controls as follows:

START ..o L
STOP ..t I
(070 10) . U T
HOLD ..o, Released

f. Set 1611A LINE switch to on position.

g. Verify that signature measurements called out

in troubleshooting tree match following table.

Service

MEASUREMENT
NUMBER TEST POINT SIGNATURE

601 VH 755U

602 | MEMORY BUS
A5U9,PIN 13 | VH
A5U9, PIN 9 VH
A5U9, PIN 1 VH
A5U9,PIN5 | VH
A5U8, PIN 13 |VH
A5U8,PIN9  |VH
A5U8, PIN 1 VH
A5U8,PIN5 | VH

[T603 | DATA BUS

A5U20, PIN 8 | H335
A5U20, PIN 11 | VLP
A5U20, PIN6 | VLP
A5U20, PIN 3 | H335
A5U10, PIN8 | H335
A5U10, PIN 11 | H335
A5U10, PIN 6 | VLP
A5U10, PIN3 | VLP

604 | uP OUTPUTS
A5U11, PIN 10 | H335
A5U11,PIN9 | VLP
A5U11,PIN8 | VLP
A5U11,PIN7 | H335
A5U11,PIN 3 | H335
A5U11,PIN4 | H335
A5U11,PIN5 | VLP
A5U11, PIN6 | VLP

605 ADDRESS BUS
A5U2, PIN 13 | 64HU
A5U2, PINS 9, 8 | 9P9F
A5U12, PINS 2,3 | HPF6
A5U2, PINS 1,3 | UF9P
A5U2, PINS 4, 6 | A8H9
A5U12,PINS4,5 | 2225
A5U12, PINS6,7 | 0258
A5U12, PINS 13,

' 14 | H6PP

MEASUREMENT MEASUREMENT
NUMBER TEST POINT SIGNATURE NUMBER TEST POINT SIGNATURE
[oa—
A5U12, PINS11, | 612 A6U25, PIN 15 | 6526
12 | 074P (Cont’d) A6U28, PIN 9 VL
A5U12, PINS 9, A6U28, PIN5 | VL
10 | HU57
A5U21, PINS 11, VH=755U, VHP755U, VL=0000, VLP=0000
(Cont’d) ) 12 | F1PF
ASUZLPINS & | o o SIGNATURE ANALYSIS PROCEDURE NO. 7.
igggi g%gg 3:2 OF‘Z(;IF{ a. Set 1611A LINE switch to off position.
ASU21, PINS6,7| AG6A b. Remove A8 board from 1611A and reinstall on
ABU30, PIN 5 9PIF Extender Board Al4.
A6U30, PIN 4 HPFs ¢. Connect signature analyzer probes to the fol-
A6U30, PIN 1 A8H9 lowing circuit points:
A6U29, PIN 11 | UF9P
START ................ A8U15, Pin 10 (TP7)
607 A6U29, PIN 10 89F1 STOP .....ccvvvin.. A8U15, Pin 10 (TP7)
A6U30, PIN 6 HAS34 CLOCK .............. A5U11, Pin 17 (DBIN)
A6U29, PIN 8 AUGC GND ... A8TP (GND)
A5U11, PIN 17 | VLP d. Set signature analyzer controls as follows:
A5U3, PIN 4 VHP
START ..ottt J
A8U17, PIN 15 | VH STOP .« et L
A8U18, PIN 15 | VH CLOCK ... L
A8U19, PIN 15 | VH HOLD ... Released
A8U20, PIN 15 | VH
A8U21, PIN 15 VH e. Hold DON'T CARE key down and set LINE
A8U22, PIN 15 | VH switch to on position. Keep DON’T CARE key held
down for several seconds to force 1611A into loop to
610 A8U24, PIN 2 VH check error in hardware.
A8U24, PIN 1 VH
A8U24, PIN 12 | VH NOTE
A8U24, PIN 13 | 722H
A8U24, PIN 14 | 050U “ERROR IN HARDWARE”message must
A8U24, PIN 15 | F44F be displayed during test no. 7 in order for
A8U29, PIN 6 VL correct signatures to occur. If a wrong key
A8U29, PIN 8 A41U is pressed or circuit pins are shorted together,
A8U29, PIN 5 H335 repeat the power up sequence.
A8U29, PIN 4 VLP
A8U29, PIN 10 AC99 f. Verify that signature measurements called out
in troubleshooting tree match the following table.
611 A6U26, PIN 12 | 1079
A6U26, PIN 10 | VH MEASUREMENT
A6U26, PIN8 | VH NUMBER TEST POINT SIGNATURE
A6U26, PIN 6 1079
A6U26, PIN 4 1079 701 VH 7C3U
A6U26, PIN 2 1079
A6TU29, PIN 2 VH 702 A8U18, PIN 4 FAH7
A6U29, PIN 6 VH A8U18, PIN 7 3608
A8U18, PIN 9 21FU
612 A6U25, PIN 2 6526 A8U18, PIN 12 | A6C8
A6U25, PIN 5 VL A8TU19, PIN 4 FAH7
A6U25, PIN 7 VL A8U19, PIN 7 3608
A6U25, PIN 10 | 6526 A8U19, PIN 9 21FU
A6U25, PIN 12 | 6526 A8U19, PIN 12 | A6C8

A8U21, PIN 4 7081

Figure 8-4.
1611A Troubleshooting (Sheet 3 of 8)
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Service Model 1611A

i T T 1 T aa 1 ; | :
MEASUREMENT MEASUREMENT | MEASUREMENT } [ MEASUREMENT | | |
TNUMBER TEST POINT SIGNATURE NUMBER TEST POINT | SIGNATURE " NUMBER TEST POINT | SIGNATURE NUMBER . TEST POINT = SIGNATURE
[702 ] A8U21, PIN9 | 68H2 A8U9. PIN 5 37P2 LT A8U21, PIN 2 | H576 72 | ATU3. DIN 4 | VL.
(Cont'd) A8U21, PIN 12| C799 A8U9, PIN 6 9CU1 A8U21, PIN5 | 846A A7U33. PIN5 | VH
A8U22, PIN 4 7081 A8US, PIN 3 AUUC A8U21, PIN 11 | 965P =
A8U22, PIN 7 | 4H2C 706 A8US, PIN 4 34U8 A8U21, PIN 14 | HAIl4
A8U22, PIN 9 68H2 - A8US, PIN 5 P727 A8U19, PIN 2 45HC 727 A7U18, PIN 13 AUUC
— ARUL0. PIN 3 HUS9 A7U18, PIN 12 | 7P27
703 | A8U18,PIN 15 | 51F1 A8U10, PIN 4 6UF4 712 A8U1,PIN12 | VLP ATU18,PIN5 | CUI3
A8U18, PIN1 | 693U I5 A8U1, PIN 13 | 4P18
ASU19. PIN 15| C83P ABU10 PIN & ez SIGNATURE ANALYSIS PROCEDURE NO. 8
A8U13, PIN 3 AUUC [ 713 ] A7U18,PIN7 | VLP o N
L 704 A8U7, PIN 13 1200 A8U13, PIN 4 34U8 A7U18, PIN 5 CU13 a. Set 1611A LINE switch to off position.
A8U7, PIN 3 VLP A8U13, PIN 5 P27 ,
A8U7, PIN 4 VH A8U13, PIN 6 CU13 714 A7U18, PIN 9 VHP b. Remove A8 board from 1611A and reinstall on
A8U7, PIN 11 VLP A8U11, PIN 3 HUS9 Extender Board Al4.
A8U7,PIN 10 | VHP A8U11, PIN 4 6UF4 715 A7U30, PIN 15 | VLP )
A8U29, PIN 13| POUU A8U11, PIN 5 37P2 A7U30, PIN 14 | VLP 2 (;om?ect sngngture analyzer probes to the fol-
A8U29, PIN 12| P9UU A8U11, PIN 6 9CU1 A7U30, PIN 13 | VLP lowing circuit test points.
A8U29, PIN9 | POUU A7U30, PIN 12 | VHP START ASULL. Pin 36
A8U29, PIN 8 POUU | 707 A8U6. U9. U10 VH A7U31’ PIN 8 VvVHP | SIARL..ooaaeenennnnnnnn ) , m
A8U2, PIN 5 VHP L"_’"J U1l, 613’ Ul4 A7U31,PIN 11 | VHP | STOP ...t A5U11, Pin 36
A8U2 PIN 4 PoUU PIN 1 ' A7U31, PIN 10 VLP ; CLOCK ...................... A5U11, PIN 18
A8U2, PIN 6 92F0 A8U6, U9, U10, VLP A7U31, PIN 9 VHP GND ... A5TP (GND)
A8U24, PIN 15 38H3 U1l U13, Ul4, A7U19, PIN 11 | VHP ,
A8U24, PIN 14| 756A PIN 2 A7U19, PIN 10 | VLP d. Set signature analyzer controls as follwos:
A8U24, PIN 13| 8AUS AsUS, U9, U10, VL A7U19,PIN9 | VHP T
ULl U13, Ul4, START ...t T
705 | ASU1S,PIN3 | AB575 PIN 7 ' 716 | A8U2, PIN 9 VH STOP ..ot ol
A8U18, PIN 6 897A A8U14, U19, A69P A8U2, PIN 10 9443 .
A8U18, PIN 10| 4648 PIN 9 CLOCK ..\t
A8U18, PIN 13 F534 A8U6, U10, S0PA L 717 A8US, PIN 1 VL HOLD........ooi i Released
A8U18,PIN2 | F4CP PIN 9 A8US8,PIN11 | VL i ,
A8U18, PIN 5 749F A8U11, U113, CR6H — e. Ground A5U3, pin 6.
A8U18, PIN 11| FF87 PIN 9 L 718 | A8U4, PIN 13 | VL o
A8U18, PIN 14} F34F T A8U4,PIN3 | VL f. Set 1611A LINE switch to on position.
A8UL9, PIN 3 | 3555 708 A8U7, PIN 13 F4A8 .
A8U19, PIN 6 P463 {_’ . A8U7, PIN 12 . 1PU3 | 719 | . A8U5, PIN 15 VLP ‘ MESUREMENT
ARU19, PIN 101 A27P , ' ASU16 PIN 15 | 1pUM ‘ — ; — NUMBER TEST POINT SIGNATURE
A8U19, PIN 13| 61UA | ASU16,PIN 14 | 2F2P i 720 | | ATU18,PIN 11 | VL 3 T -
A8U21, PIN3 = 1A2U - A8U16,PIN 13 | 0001 _ ATU18, PIN 12 | 7P27 L5 iggig’ giﬁ ig ¥I§35
A8U21, PING | 58UF | ABU16, PIN 12 VLP ASUI5. PIN 12| €719
A8U21,PIN 10| 73C9 A8U7, PIN 11 VLP (721 ] ATU18, PIN7 | VLP A8U16, PIN 15| H335
A8U21, PIN 13| 5607 A8U7, PIN 10 VHP A7U18 PIN5 | CUI13 A8U16, PIN 14| F44F
A Ny | A A8U29, PIN13 | VHP A8U16, PIN 13| 050U
A8U22, PIN 6 6HF8 ! A8U29, PIN 12 VHP 722 A7U20,PIN 14 | VL A8U16' PIN 12 H140
A8U22, PIN 10, €936 . A8U29, PIN 9 VHP . . ; 4, : A8U7. PIN 12 | H335 ;
A8U22, PIN 13| 5A3C | A8U29. PIN 8 VHP | | | AaU7 PIN 13 | Acoa |
A8U22, PIN 2 3420 A8U2. PIN 1 VHP , ; :A8U7’ PI;\I 11 HPF6
A8U22. PIN5 | 4247 ASUZ2. PIN 3 VLP 723 A7U33,PIN 11 | VL 3 ASUT.PIN 10 | AC
A8U22, PIN 11| 5864 t ABUZS. PIN 13| AgHS
A8U22, PIN 14| PAHS5 [ 709 | ASUS, FIN15 | VLP [ 724 | ATUL8, PIN 12 | 7P27 A8U29, PIN 12| UF9P
706 | A8U14,PIN3 | AUUC R ’ | 725 | A7U32,PIN6 | VL | ﬁgggg’ gig g ?Si%
A8U14, PIN 4 | 34U8 710 A8U2, PIN 13 VHP ATU32, PIN 10 | VL | AsU2 PIN1 | VEHP
A8U14, PIN 5 pP727 o A8U2, PIN 12 VH A7U32,PIN 12 | VL i ’
A8U14, PIN 6 C1una A8U2. PIN 11 \4 5 : ! trry_ mEsTT YT e =TT ONTT _AAnA YT T ARAA
ARUY. PIN 3 HURY v | i VH=755U, VHP=755U. VI.=0000, VL.P=0000

Figure 8-4 1611 A Troubleshooting (Sheet 4 of R}
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Model 1611A

The following procedures do not apply to Options 068 and 080. Ifeither
of these Personality Panel Modules are installed in your 1611 A, refer to

NOTE

Section VII for Signature Analysis Procedures.

NOTE CURSCE:N TRIGGES FIELD

SHOULZ BE BLINK'AG

ADDRESS DATA EXTERMAL
L

SELF TEST COMPLETED

EXAMPLE OF CGRRZCT
POWER-ON DISPLAY

EXAVPLE CF BAD PCWER-CN
DISPLAY WiTH CORRECT
CHARACTER AND RASTER SIZE
{A3INT. ADSUSTMINT FLLL CW)

CHECK - 5v
ANG <12V
SUPPLIES

1S
POWER ON
DiSPLAY
CORRECT?

TROUBLESHOOYING

MESSAGE
DISPLAYED?

Te

1S
“ERRDR IN RAM
MESSAGE
DISPLAYED?

[
ERROR IN
HARDWARE
MESSAGE
DISPLAYED?

REMOVE A7. A8
A9 BOARD ASSEMBLIES

Y

REPEAT POWER ON
CISPLAY CHECK
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Service

BLOCK DIAGRAM DESCRIPTION

Each block in the diagram represents a board
assembly in the 1611A. Blocks in the gray-shaded
areas are described in detail on service sheets at the
rear of this manual. The remaining blocks make up
the personality module which configures the instru-
ment for a particular microprocessor. These blocks
are described in detail in a manual supplement for
each personality module.

POWER SUPPLY. Power supply A2 provides the +2,
—12, and +5 volts required for operation of the 1611A.

DISPLAY DRIVER AND CRT. Display Driver A3 uses
three digital signals from A6 to generate horizontal
deflection, vertical deflection, and blanking signals
that drive the CRT. Dc high voltages for the CRT are
also developed on this board.

KEYBOARD. Keyboard Assembly A4 contains a matrix
of keys for entering measurement parameters into the
1611A. The keyboard is read by the microprocessor
through a keyboard scanning circuit on A5.

MICROPROCESSOR, SYSTEM TIMING, AND KEY-
BOARD SCANNER ASSEMBLY. This assembly (A5)
contains an 8080A microprocessor that controls the
1611A, a timing generator that provides basic clock
signals used in the instrument, and a keyboard scan-
ning circnit which enables the microprocessor to
read the keyboard. The 8080 microprocessor gets
its instructions from ROM Board A10. The micro-
processor reads the keyboard, monitors switches on
the personality panel, and controls and monitors the
A6, A7, and A8 assemblies via the buses (shown in
red).

RAM AND FORMAT GENERATOR. Assembly A6
contains the random-access memory that stores
display information and temporary information
resulting from trace specifications entered on the key-
board. RAM is time shared between the microprocessor
and the display character generator. The RAM is
continuously scanned by the character generator

8-14
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which converts display information stored in RAM into
a video signal that drives the display. Horizontal and
vertical sync signals that control Display Driver A3
are also generated on this board.

COMPARATOR. Comparator A7 consists of the trigger
comparator and measurement control circuits. This
board compares the information from the system
under test with the trace specification and supplies
the appropriate measurement signals to the A8 board.

DATA STORE AND COUNTERS. A8 contains the high-
speed memory where data from the microprocessor
under test is stored and counters that count time,
delay, and trigger occurrences.

PERSONALITY BOARD. Personality Board A9 inter-
faces the 1611A to the microprocessor under test. It
collects address, data, and status information during
each machine or instruction cycle of the micro-
processor under test and provides a clock that tell
the A7 and A8 boards when to process the informa-
tion. The Personality Board alsc contains circuitry
which allows the 1611A to halt the microprocessor
under test and a circuit which generates the test
signais available at the PROBE TEST socket on All.

ROM BOARD. ROM Board A10 provides a read-only
memory which contains instructions for the: micro-
processor on A5 and data latches which store infor-
mation from External Probe A12.

PERSONALITY PANEL. Personality Panel A1l contains
switches that control measurement mode and display
format. Panel indicators show status of the micro-
processor under test. A probe test socket on the
personality panel allows the operator to make a
quick operational check of the instrument.

EXTERNAL PROBE. Probe A12 is used to monitor up
to eight lines of information in the system under test.

MICROPROCESSOR PROBE. A13 is a dedicated probe
that connects the 1611A to the microprocessor under
test. It monitors the address, clock, data, and status
lines of the microprocessor.
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A1XA2 INTERCONNECTION LIST

PIN SIGNAL ORIGIN CONNECTS TO
A CoM A2P1-A A1C3
1 NC
B COM A2P1-B j AIC3
2 COM A2P1-2 ! ALL BOARDS
C +5V A2P1-C A1C3
3 COM A2P1-3 ; ALL BOARDS
D +5V A2P1-D } A1C3
4 COM A2P1-4 ALL BOARDS
E -12V A2P1-E AlC2
5 +5V A2P1-5 ALL BOARDS
F COM A1P5-1 A2P1-F, A3P1, CRT GND
6 +5V A2P1-6 ALL BOARDS
H COM A1P5-1 A2P1-H, A3P1, CRT GND
7 +5V A2P1-7 ALL BOARDS
J +12V A2P1-J AlC1
8 COM A2P1-8 ALL BOARDS
K +12V A2P1-K A3P1-2, A5P1-100 THROUGH A10P1-100
9 -12V A2P1-9 A5P1-99 THROUGH A10P1-99
L -12V A2P1-L A1P4-1, A3P1-C
10 XFMR SEC A1P5-4 A2P1-10
M COM A2P1-M A3P1-3
11 XFMR SEC A1P5-4 A2PI1-11
N COM A2P1-N A3P1-3
12 XFMR SEC A1P55 A2P1-12
P +12V A2P1-P A3P1K, R
13 XFMR SEC A1P55 A2P1-13
R COM A1P5-1 A2P1-R, A3P1, CRT GND
14 XFMR SEC A1P5-3 A2P1-14
S COM A1P5-1 A2P1-S, A3P1, CRT GND
15 XFMR SEC A1P52 A2P1-15
A1XA3 INTERCONNECTION LIST
I
PIN SIGNAL ORIGIN i CONNECTS TO
A HVSY A6P1-94 A3PL-A
1 VERT GND A2P1 A3P1-1
B NC
2 +12V A2P1K A3P1-2
C -12V A2P1-L A3P1-C
3 COM A2P1
D V YOKE A3P1-D A1P3-2
4 V YOKE A3P1-4 A1P31
E H YOKE A3PLE A1P33
5 H YOKE A3P1-5 A1P33
F H YOKE A3PL-F A1P33
6 H YOKE A3P1-6 A1P33
H H YOKE A3P1-H A1P3-4
7 H YOKE A3P1-7 A1P3-4
J H YOKE A3P1-J A1P3-4
8 H YOKE A3P1-8 A1P3+4
K +12V A2P1-P A3P1-K
9 COM A1P5-1 A3P19

Service Model 1611A
XA1A3 INTERCONNECTION LIST (CONT'D)
! 1’ ;
: PIN SIGNAL ORIGIN CONNECTES TO ‘
L HHSY A6P1-95 ' A3P1-L
10 : HORIZ GND A2P1 A3P1-10
M GRID 1 A3P1-M Al1P4-4
11 FOCUS A3P1-11 A1P4-3
N CATHODE A3P1-N A1P4-6
12 GRID 2 A3P1-12 A1P4-5
P +H5V A2P1 A3P1-P
13 COM A1P5-1 A3P1-13
R +12V A2P1-P A3P1-R
14 -12V A2P1-L A3P1-14
S VIDEO A6P1-96 A3P1-S
15 VIDEO GND A2P1 A3P1-15
A1 INTERCONNECTION LIST (XA5, XA6)
PIN
NO. SIGNAL ORIGIN CONNECTS TO
1 +5V A2P1 A5P1-1, A6P1-1
2 +5V A2P1 A5P1-2, A6P1-2
3 KS0 A4W1-15 A5P1-3
4 KS1 A4W1-2 Ab5P1-4
5 KS2 A4W1-14 A5P1-5
6 KS3 A4W1-3 A5P1-6
7 KS4 A4W1-13 A5P1-7
8 KS7 A4W1-4 A5P1-8
9 KS GND A4W1-1, 5,12, 16 A5P1-9
10 KS GND A4W1-1, 5, 12, 16 A5P1-10
11 GNDon XA5,+5V on XA6 A2P1 A5P1-11, A6P1-11
12 GND on XA5,+5V on XA6 A2P1 A5P1-12, A6P1-12
13 SCAN D A5P1.13 A4W1.10
14 SCAN A A5P1-14 A4W1-7
15 SCAN B A5P1-15 A4W1-8
16 SCAN C AbP1-16 A4W1-9
17 SWO AliWi-i4 SP1-17
18 SW1 Al11W1-1 Ab5P1-18
19 Sw2 Al1W1-13 A5P1-19
20 SW3 Al1W1-2 A5P1-20
21 Sw4 All1W1-12 A5P1-21
22 SW5 Al1W1-3 AbP1-22
23 SW6 Al11W1-11 A5P1-23
24 SW7 Al1W1-4 A5P1-24
25 NC
26 NC
7 GNDon XA5,+5V on XA6 A2P1 AbBP1-27, A6P1-27
28 GNDon XA5,+5V on XA6 A2P1 AbP1-28, A6P1-28
29 GND A2P1 A5P1-29, A6P1-29
30 GND A2P1 A5P1-30, A6P1-30

8-16

Figure 8-7. Service Sheet 1, Main Board Assembly Al. Interconnections (Sheet 1 of 4)



Model 1611A

A1 INTERCONNECTION LIST (XA5, XA6) (CONT'D)

A1 INTERCONNECTION LIST (XA5, XA6) (CONT'D)

:'oN_ SIGNAL ORIGIN CONNECTSTO
31 GND A2P1 A5P1-31, A6P1-31

32 GND A2P1 A5P1-32, A6P1-32

33 GND A2P1 A5P1-33, A6P1-33

34 GND A2P1 A5P1-34, A6P1-34

35 GND A2P1 A5P1-35, A6P1-35

36 GND A2P1 A5P1-36, A6P1-36

37 GND A2P1 A5P1-37, A6P1-37

38 GND A2P1 A5P1-38, A6P1-38

39 PRWCK A5P1-39 A6P1-39

40 GND A2P1 A5P1-40, A6P1-40

41 GND A2P1 A5P1-41, A6P1-41

42 HuPCY A5P1-42 A6P1-42

43 GND A2P1 A5P1-43, A6P1-43

44 GND A2P1 AB5P1-44, A6P1-44

45 NC

46 LDSTOR A8P1-46 A9P1-46

47 PEXCK A9P1-47 A10P1-47

48 NC

49 NC

50 LLSRE A5P1-50 A6P1-50

51 NC

52 NC

53 NC

54 NC

55 NC

56 200 ns CK A5P1-56 A6P1-56

57 NC

58 1 us CK A5P1-58 A7P1-58, A9P1-58

58 2 Hz CK AEP1-59 A9P1.59

60 MO A6P1, A8P1,A10P1-60 A5P1-60

61 Mi A6P1,A8P1,A10P1-61 A5P1-61

62 M2 A6P1,A8P1,A10P1-62 A5P1-62

63 M3 ABPi, ASP1, A10P1-63 AS5P1-63

64 M4 A6P1, A8P1,A10P1-64 A5P1-64

65 M5 A6P1, A8P1,A10P1-65 A5P1-65

66 Mé A6P1, A8P1,A10P1-66 AB5P1-66

67 M7 A6P1,A8P1,A10P1-67 A5P1-67

68 DO A5P1-68 A6P1-68, ATP1-68, ASP1-68
69 D1 A5P1-69 A6P1-69, ATP1-69, A8P1-69
70 D2 A5P1-70 A6P1-70, A7P1-70, A8P1-70
71 D3 A5P1-71 A6P1-71, ATP1-71, A8P1-71
72 D4 A5P1-72 A6P1-72, ATP1-72, A8P1-72
73 D5 A5P1-73 A6P1-73, ATP1-73, A8P1-73
74 D6 A5P1-74 A6P1-74, ATP1-74, A8P1-74
75 D7 A5P1-75 A6P1-75, ATP1-75, A8P1-75

NO. SIGNAL ORIGIN CONNECTSTO
76 LREAD A5P1.76 A7P1-76, ASP1-76
77 HWRT A5P1-77 A6P1-77, ATP1-77, A8P1.77
78 A0 A5P1.78 A6P1-78, ATP1-78, ASP1-78, A10P1-78
79 Al A5P1-79 A6P1-79, ATP1-79, ASP1.79, A10P1-79
80 A2 A5P1-80 A6P1-80, ATP1-80, ASP1-80, A10P1-80
81 A3 A5P1-81 A6P1-81, A7P1-81, A8P1-81, A10P1-81
82 A4 A5P1-82 A6P1-82, A7P1-82, A10P1-82
83 A5 A5P1-83 A6P1-83, A7P1-83, A10P1-83
84 A6 A5P1-84 A6P1-84, A7P1-84, A10P1-84
85 A7 A5P1-85 A6P1-85, A10P1-85
86 A8 A5P1-86 A6P1-86, A10P1-86
87 A9 A5P1.87 A6P1-87, A7P1-87, ASP1-87, A10P1-87
88 A10 A5P1-88 A6P1-88, A7P1-88. ASP1-88, A10P1-88
89 All A5P1-89 A6P1-89, A7P1-89, ASP1-89, A10P1-89
90 Al2 A5P1-90 A6P1-90, A7P1-90, ASP1-90, A10P1-90
91 Al3 A5P1-91 A6P1-91, A7P1-91, A8P1-91, A10P1-91
92 LDLYL A7P1-92 A8P1-92, A9P1-92
93 HDSBL A7P1-93 A8P1-93
94 HTRG A7P1-94 A8P1-94
95 HARM A7P1-95 A8P1.95
96 LTPT A8P1-96 A1U1-5
97 GND A2P1
98 GND A2P1
99 -12V A2P1
100 +12V A2P1
A1 INTERCONNECTION LIST (XA7, XA8, XA9P1, XA10P1)
:‘g' SIGNAL ORIGIN CONNECTS TO
1 +HV A2P1
2 +V A2P1
3 EXT 0 Al0P1-3 A7P1.3 A8P1.3
4 EXT 1 A10P1-4 A7P1-4, A8P1-4
5 EXT 2 A10P1.5 A7P1-5, A8P1-5
6 EXT 3 A10P1-6 A7P1-6, A8P1-6
7 EXT 4 A10P1.7 A7P1.7, A8P1-7
8 EXT 5 A10P1-8 A7P1-8, A8P1-8
9 EXT 6 A10P1.9 A7P1-9, A8P1-9
10 EXT 7 A10P1-10 A7P1-10, A8P1-10
11 INP DO A9P1-11 A7P1-11, A8PI-11
12 INP DI A9P1-12 A7P1-12, A8P1-12
13 INP D2 A9P1-13 A7P1-13, A8P1-13
14 INP D3 A9P1.14 A7P1-14, ASP1-14
15 INP D4 A9P1-15 A7P1-15, A8P1-15

PIN
NO. S
16 INP
17 INP
18 INP
19 FLA
20 FL./
21 FLA
22 FLA
23 INP
24 INP
25 INP
26 INP
27 INP
28 INP
29 INP
30 INP
31 INP
32 INP
33 INP
34 INP
35 INP
36 INP
37 INP
38 INP
39 MS(
40 MS(
41 MS(
42 MS(
43 MS(
44 MS(
45 HR]
46 LDS
47 PEX
48 PHI
49 NST
50 NCt
51 HE?
52
53 HD¢
54 LRS
55 NCt
56 HP(
57 HDI
58 1 us
59 2 H:
60 MO




Service

A1 INTERCONNECTION LIST (XAS, XA6) (CONTD) A1 INTERCONNECTION LIST (XA7, XA8, XA9P1, XA10P1) (CONT'D)
'$§TO :'ON_ SIGNAL ORIGIN CONNECTSTO :'g SIGNAL ORIGIN CONNECTS TO
76 LREAD A5P1-76 ATP1.76, A8P1-76 16 INP D5 A9P1-16 AT7P1-16, A8P1-16
77 HWRT A5P1-77 A6P1-77, ATP1-77, A8P1-77 17 INP D6 A9P1-17 A7P1-17, A8P1-17
78 A0 A5P1-78 A6P1-78, A7P1-78, A8P1-78, A10P1-78 18 INP D7 A9P1-18 A7P1-18, A8P1-18
79 Al A5P1-79 A6P1-79, A7P1-79, A8P1-79, A10P1-79 19 FLAG 0 A9P1-19 AS8P1-19
80 A2 A5P1-80 A6P1-80, A7P1-80, ASP1-80, A10P1-80 20 FLAG 1 A9P1-20 A8P1-20
81 A3 A5P1-81 A6P1-81, A7P1-81, A8P1-81, A10P1-81 91 FLAG 2 A9P1.21 A8P1-21
82 A4 A5P1-82 A6P1-82, ATP1-82, A10P1-82 29 FLAG 3 A9P1-22 A8P1-22
83 A5 A5P1-83 A6P1-83, A7P1-83, A10P1-83 23 INP A0 A9P1-23 A7P1-23, A8P1-23
84 A8 A5P1-84 A6P1-84, ATP1-84, A10P1-84 24 INP Al A9P1-24 A7P1-24, ASP1-24
85 A7 A5P1-85 A6P1-85, A10P1-85 25 INP A2 A9P1-25 AT7P1-25, A8P1-25
86 A8 A5P1-86 A6P1-86, A10P1-86 26 INP A3 A9P1-26 A7P1-26, ABP1-26
87 A9 A5P1-87 A6P1-87, A7P1-87, A8P1-87, A10P1-87 97 INP A4 AOP1.27 A7P1-27. A8P1.27
88 Al10 Ab5P1-88 A6P1-88, A7TP1-88. ARP1-88, A10P1-88 28 INP A5 A9P1-28 A7P1-28, A8P1.28
89 All A5P1-89 A6P1-89, A7P1-89, A8P1-89, A10P1-89 29 INP A6 A9P1-29 A7P1-29, A8P1-29
90 Al2 A5P1-90 A6P1-90, A7P1-90, A8P1-90, A10P1-90 30 INP A7 A9P1-30 A7P1-30, A8P1-30
31 INP A8 ASP1-31 A7P1-31, ASF1-31
91 A13 A5P1-91 A6P191, A7P1-91, A8P1-91, A10P1-91 29 INP A9 AOP1.32 A7P1-32, ASP1.32
92 LDLYL AT7P1-92 A8P1.92, A9P1-92 33 INP Al0 A9P1-33 A7P1-33, A8P1-33
93 HDSBL AT7P1-93 A8P1-93 34 INP All A9P1-34 A7P1-34, A8P1-34
94 HTRG ATP1-94 A8P1-94 35 INP Al2 A9P1-35 A7P1-35, A8P1-35
9% HARM A7P1-95 A8P1-95
36 INP Al3 A9P1-36 A7P1-36, A8P1-36
96 LTPT A8P1-96 A1U1-5 37 INP Al4 A9P1-37 AT7P1-37, A8P1-37
97 GND 22P1 38 INP Al5 A9P1-38 A7P1-38, A8P1-38
98 GND 2P1 39 MSC 0 A8P1-39
99 -12V A2P1 40 MSC 1 ASP1.40 } NOT USED WITH ALL OPTIONS
100 +12V A2P1
41 MSC 2 A8P1-41
A1 INTERCONNECTION LIST (XA7, XA8, XA9P1, XA10P1) 42 MSC 3 A8P1-42 NOT USED WITH ALL
” y MSC 5 ASP1.44 16114 OPTIONS
IGNAL ORIGIN CONNECTS TO 44 -
NO. S 45 HRMC A7P1.45 A8P1-45, A9P1-45
! :g 1’7 ﬁggi 46 LDSTOR A8P1-46 A9P1-46
47 PEXCK A9P1-47 -
3 EXT 0 A10P13 ATP1-3, ASP1-3 : ALOPL47
48 PHLTEN A8P1-48 A9P1-48
T2 A10P15 A7P1-5, A8P1-5 -
5 EX 50 NCP A9P1-50 ATP1-50
6 EXT 3 A10P1-6 AT7P1-6, A8P1-6 EN .
7 EXT 4 A10P17 ATP17, ASPL7 > HENB AT NOT USED WITH ALL
P1-68 8 EXT 5 A10P1-8 A7P1-8, A8P1-8 1611A OPTIONS
53 HDSB A7P1-53
P1-69 9 EXT 6 A10P1-9 A7P1-9, A8P1-9 LRST ATPLe !
P1-70 XT 7 A10P1-10 [ A7P1-10, ASP1-10 54 7P1-54 ¢ A8P1.54
10 E | ’ 55 NCNT A7P155 | A8P155
i
P1-71 11 INP DO A9P1-11 . A7P1-11, A8P1-11 56 HPCTC ASP ‘
1-56 )
P1-72 12 INP D1 A9P1-12 A7P1'12» A8P1-12 57 HDLEN A7P1-57 A7P1-56
P1-73 7P1-13. ASP1-13 A8P1-57
13 INP D2 A9P1-13 ATP1-13, A8P1 58 1 us CK A5P1-58 ATP1-58, A9P1-58
P1-74 14 INP D3 A9P1-14 ATP1-14, A8P1-14 59 2 Hz CK A6P1-59 ’
P1-75 A9P1-15 A7P1-15, A8P1-15 ¢ iz A9P1-59
15 INP D4 9P1- : 60 MO A6P1, A8P1, A10P1-60 A5P1-60
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A1 INTERCONNECTION LIST (XA7, XA8, XA9P1, XA10P1) (CONT'D)

A1P1 INTERCONNECTION LIST

Service

T

T
i

NO. | SIGNAL | ORIGIN CONNECTS TO

61 ! Mi A6P1, A8P1, A10P1-61 A5P1-61

62 | M2 A6P1, A8P1, A10P1-62 A5P1-62

63 | M3 A6P1, A8P1, A10P1-63 A5P1-63

64 M4 A6P1, A8P1, A10P1-64 A5P1-64

65 | M5 A6P1, A8P1, A10P1-65 A5P1-65

66 M6 A6P1, A8P1, A10P1-66 A5P1-66

67 | M7 A6P1, A8P1, A10P1-67 A5P1-67

68 DO A5P1-68 A6P1-68, ATP1-68, A8P1-68

69 D1 A5P1-69 A6P1-69, ATP1-69, A8P1-69

70 D2 A5P1-70 A6P1-70, ATP1-70, A8P1-70

71 D3 A5P1-71 ABP1-71, ATP1-.71, A8P1-71

72 D4 A5P1-72 A6P1-72, ATP1-72, A8P1-72

73 D5 A5P1-73 A6P1-73, ATP1-73, A8P1-73

74 D6 A5P1-74 A6P1-74, ATP1-74, A8P1-74

75 D7 A5P1-75 A6P1.75, ATP1.75, A8P1-75

76 LREAD A5P1-76 A7P1-76, A8P1-76

77 HWRT A5P1-77 A6P1.77, ATP1-77, A8P1-77

78 A0 A5P1-78 A6P1-78, ATP1-78, A8P1-78, A10P1-78
79 Al A5P1-79 A6P1-79, ATP1-79, A8P1-79, A10P1-79
80 A2 A5P1-80 A6P1-80, ATP1-80, A8P1-80, A10P1-80
81 A3 A5P1-81 A6P1-81, A7P1-81, A8P1-81, A10P1-81
82 A4 A5P1-82 A6P1-82, A7P1-82, A10P1-82

83 A5 A5P1-83 A6P1-83, A7P1-83, A10P1-83

84 A6 A5P1-84 A6P1-84, ATP1-84, A10P1-84

85 A7 A5P1-85 A6P1-85, A10P1-85

86 A8 A5P1-86 A6P1-86, A10P1-86

87 A9 A5P1-87 A6P1-87, ATP1-87, A8P1-87, A10P1-87
88 A10 | A5P1.88 A6P1-88, A7P1-88, A8P1-88, A10P1-88
89 All ! A5P1-89 A6P1-89, A7P1-89, A8P1-89, A10P1-89
90 A12 A5P1-90 A6P1-90, A7P1-90, A8P1-90, A10P1-90
91 A13 A5P1-91 A6P1-91, ATP1-91, A8P1-91, A10P1-91

2 5V A2P1

93 +5 V A2P1

94 HVSY A6P1-94 A3P1-A

95 HHSY A6P1-95 A3P1-L

96 VIDEO A6P1-96 A3P1-S

97 GND A2P1

98 GND A2P1

99 -12V A2P1
100 12V A2P1

XA3

T
PIN NO. ! SIGNAL ORIGIN CONNECTS TO
i i
1 | KS GND A4W11 A5P1.9, 10
2 l KS1 ! A4W1-2 A5P1-4
3 KS3 j A4W1-3 A5P1-6
4 % KS7 ' A4W1-4 A5P1-8
5 : KS GND ; A4W1-5 A5P1.9, 10
6 ; 5V ; A2P1 A4W1-6
7 ! SCAN A : A5P1-14 A4W1-7
8 : SCAN B I A5P1-15 A4W1-8
9 z SCAN C a A5P1-16 A4W1-9
10 | SCAN D A5P1-13 A4W1-10
11 GND | A2P1 A4W1-11
12 KS GND A4W1-12 A5P1-9, 10
13 KS4 A4W1-13 A5P1-7
14 KS2 A4W1-14 A5P1-5
15 KS0 A4W1-15 A5P1-3
16 KS GND A4W1-16 A5P1-9, 10
A1P2 INTERCONNECTION LIST
PIN NO. SIGNAL ORIGIN CONNECTS TO
1 SW1 A1IW11 A5P1-18
2 SW3 A11W1-2 A5P1-20
3 SW5 A11W1-3 A5P1-22
4 SW7 A11W1-4 A5P1-24
5 +5V A2P1 Al1W15
6 BV A2P1 A11W1-6
7 5V A2P1 A11W1-7
8 GND A2P1 A11W1-8
9 GND A2P1 A11W1-9
10 GND A2P1 A11W1-10
11 SW6 A11W1-11 A5P1-23
12 SW4 A11W1-12 A5P1-21
13 SW2 Al11W1-13 A5P1-19
14 SWo Al1W1-14 A5P1-17

Figu



A1P1 INTERCONNECTION LIST

Service Model 1611A

TO PIN NO. SIGNAL ORIGIN CONNECTS TO
1 KS GND A4W1-1 A5P1-9, 10
2 KS1 A4W1-2 A5P1-4
3 KS3 A4W1-3 A5P1-6
4 KS7 A4W1-4 A5P1-8
5 KS GND A4W15 A5P1-9, 10
6 5V A2P1 AdW1-6
7 SCAN A A5P1-14 AdW1-7
8 SCAN B A5P1-15 A4W1-8
P1-68 9 SCAN C A5P1-16 A4W1-9
P1-69 10 SCAN D A5P1-13 A4W1-10
P1-70 11 GND A2P1 A4W1-11
12 KS GND A4W1-12 A5P1-9, 10
P1-71 13 KS4 A4W1-13 A5P1-7
P1-72 14 KS2 A4W1-14 A5P1-5
P1-73 15 KS0 A4W1-15 A5P1-3
P1.74 16 KS GND A4W1-16 A5P1-9, 10
P1-75
177 A1P2 INTERCONNECTION LIST
P1-78, A10P1-78
P1-79, A10P1-79
P1.80, AL0PL80 PIN NO. SIGNAL ORIGIN CONNECTS TO
P1-81, A10P1-81 ; 1 SW1 Al1W1-1 A5P1-18
0P1-82 i 2 SW3 A11W1-2 A5P1-20
0P1-83 ‘ 3 SW5 A11W1-3 A5P1-22
)P1-84 4 SW7 Al1W1-4 A5P1-24
5 5V A2P1 Al11W1-5
6 BV A2P1 Al11W1-6
7 BV A2P1 A11W1-7
P1-87, A10P1-87 8 GND A2P1 A11W1-8
P1-88, A10P1-88 9 GND A2P1 Al1W1-9
P1-89, A10P1-89 10 GND A2P1 A11W1-10
P1-90, A10P1-90 11 SW6 A11W1-11 A5P1-23
12 SW4 A11W1-12 A5P1-21
P1.91, A10P1-91 13 SW2 A11W1-13 A5P1-19
14 SWO A11W1-14 A5P1-17

s )15 . - 4
100 99 '——:::r '—H
O Cof | | |
e 00 3
2 £ z 3 2 2
2
W | B N
| .
o lo | 1
A1 21 L_J L_J L L J -
| | 1 1 1 I
G F E D C B A

1611A-001-01-01-77

REF GRID REF GRID
DESIG LoC DESIG LocC
c1 E-3 u1 B-4
c2 F-3 XA2 D-3
Cc3 E-3 XA3 G-2
c4 A-3 | XA5 A-2
P1 A-1 XAB6 B-2
P2 A-2 | XA7 B-2
P3 F-2 XA8 Cc-2
P4 F-3 XA9P1 C-2
P5 F-3 XA10P1 D-2
R1 D-1
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SERVICE SHEET 2
PRINCIPLES OF OPERATION

+5V POWER SUPPLY. The +5V supply is a switching
regulator with current limiting and over-voltage pro-
tection. The series element Q1 in the switching regula-
tor is either saturated or in the cut-off condition.
Therefore, very little power is dissipated in Q1. This
keeps power supply efficiency high.

The regulator operates as follows: A2U1 compares
output voltage of the power supply and a reference
voltage established by the VREF output of A2U1 and
divide network R4 through R8. When the output volt-
age drops below the reference voltage, A2U1 turns Q1
on through A2Q1. When Q1 is turned on, its emitter
voltage is very close to the unregulated DC at the in-
put. R4 then increases the voltage reference that is
compared to the output voltage. As a result, the refer-
ence voltage is higher when Q1 is on than when it is
off. This dual threshold determines peak-to-peak
ripple of the supply. When Q1 is on, current is supplied
to the load through L1. When the upper threshold is

met, A2U1 turns Q1 off and the emitter voltage of Q1
goes to -0.6 volts. When Q1 is off, the energy stored in
1.1 supplies current to the load. This current flows
through CR11. When the output voltage of the regulator
drops below the lower voltage reference threshold, Q1
again turns on and the cycle repeats.

The +5 volt regulator is protected against short cir-
cuits and overloads. When Q1 is on and the peak cur-
rent through 1.1 reaches 5 amperes, the voltage
between current limit and current sense of A2UI1 is
sufficient to cause A2U1 to turn Q1 off. After Q1 is
turned off the current through L1 must fall below
3.75 amperes and output of the supply must fall below
the lower voltage reference before Q1 is turned on
again. As the load increases, the on time of Q1 de-
creases. If there is a malfunction in the regulator and
the output of the +5 volt supply goes above 5.6 volts,
the voltage developed across R18 will turn on SCR Q2
and blow fuse F3.

12 V POWER SUPPLIES. The #12 volt supplies are
three-terminal voltage regulators. They are internally
protected against thermal and current overloads.
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SERVICE SHEET 3
PRINCIPLES OF OPERATION

Display Driver A3 generates signals to drive the dis-
play. The display is a magnetically-deflected, raster-
scanned CRT. Display format is 24 lines of 32
characters each; each line consists of 10 horizontal
scans of the CRT. Three signals from the A6 assembly,
HVSY, HHSY, and VIDEO control the horizontal de-
flection, vertical deflection, and video amplifier cir-
cuits.

HORIZONTAL SYNC. HHSY (horizontal sync)
controls the horizontal deflection circuit and the high-
voltage supply. The HHSY signal is applied to U5
where, under normal operation, it is inverted, and
used to drive U6. If the HHSY signal has an incorrect
repetition rate or pulse width, U5 prevents the out-
puts of U6 from being on continuously, which would
result in damage to U6. U6 provides a current pulse
to the primary of T1. The secondary of T1 drives the
horizontal deflection and high voltage circuits.

HIGH-VOLTAGE SUPPLY. The HV supply provides
de voltages for the CRT, bias voltage for the horizontal
deflection circuit, and +35 volts for the video ampli-
fier.

When Q9 is on, the current through L3 and the
primary of T2 increases. When Q9 is turned off, energy
stored in L3 and the primary of T2 rapidly charges
(C27. The result of the rapid charging is a large positive
voltage across L3. This voltage is rectified by CR5 to
provide the CRT accelerator grid bias. The positive
voltage is also coupled to the secondaries of T2 where
it 1s rectified.

HORIZONTAL DEFLECTION CIRCUIT. The second-
ary of T1 also controls the horizontal deflection circuit.
Just before Q1 is turned off, current is flowing in the
deflection coil and the beam is at the right side of the
CRT. When Q1 is turned off, the defiection coil cur-
rent changes direction as C7 charges rapidly. After all
the energy is transferred to C7, it then discharges
through the coil, causing another change in direction
of coil current. The rapid charge and discharge of C7
causes a rapid retrace of the beam. At the end of re-
trace, the voltage across the coil attempts to go nega-
tive and charge C7 again. When voltage across the coil
reaches a few volts positive, CR1 turns on and be-
comes the current path for the coil. This voltage clamp-
ing by CR1 causes a constant rate of change in coil
current. This accounts for the first half of horizontal
scan. CR1 is turned on at a positive voltage, rather
than zero, to compensate for resistive elements in the
coil current path. This keeps the rate of current change
from being greater at the beginning of the sweep than
at the center or right side of the sweep.

When the beam reaches center screen, the deflection
coil current is zero. At this time, Q1 is turned on and
the current flow changes direction. This deflects the
CRT beam toward the right side of the screen until Q1
turns off. When Q1 turns off, retrace begins.

Compensation for the deflection rate at the sides of
the CRT is accomplished using C8. During the first
half of the sweep the charge on C8 increases slightly.
At center screen, when Q1 is turned on, C8 is slowly
discharged, until the beam reaches the end of the
sweep. This reduces voltage across the deflection coil
at the beginning and end of the sweep, reducing the
rate of current change in the coil.

Size of the horizontal scan is controlled by R6. R6 con-
trols the voltage available to the deflection circuit by
decreasing the coil current rate of change. Since the
period of the sync signal does not vary, the scan will
be shorter if the deflection rate is decreased.

Horizontal position is accomplished by injecting a
constant current into the deflection coil. R14 deter-
mines the current. Ul compares voltage drops across
C12 and R4, and drives Q2 and Q3 until the voltage
drops are equal. This establishes a constant current
through R4.

VERTICAL DEFLECTION CIRCUIT. This circuit gen-
erates the vertical sweep and controls height, linearity,
and position of the sweep. One vertical sweep of the
CRT occurs every 13.7 msec. Vertical sync (HVSY)
from A6 controls a ramp generator, which in turn con-
trols current through the deflection coil. When HVSY
goes high, Q4 is turned on; this discharges C14 and
(15 through R20. HVSY remains high for 0.5 milli-
seconds (until capacitor charge returns to a few milli-
volts). When HVSY goes low, Q4 is turned off and C14
and C15 charge at a rate determined by R18 and R19.
R18 controls amplitude of the vertical sweep. Since the
period of HVSY is constant (13.7 milliseconds), R18
can be used to control the distance the beam is deflect-

ad waithiv bt svawiad
€G WiLlin wnat perioa.

The voltage ramp developed at the junction of R20 and
C14 is applied to U4. Part of the output of U4 is fed
back to C14 and C15 to correct the voltage input of
U4 which compensates the ramp generator. R23 con-
trols the amount of feedback, which in turn controls
the shape of the sweep generated. The ramp at the out-
put of U4 drives current amplifier U3/Q5/Q6 which
maintains a current through the emitter of Q6 that is
proportional to the ramp voltage. U3 compares the
ramp voltage to voltage across R32. U3 drives Q5 until

110

the inputs to U3 are equal.

At the beginning of the sweep a very small current is
flowing through Q6 and a large current is flowing from
the +5 volt supply through deflection coil 1.1. This cor-

responds with the beam being at the top of the display.
As the Q6 current increases, more current from the +5
volt supply flows through Q6 and less through the de-
flection coil. Coil current decreases and Q6 current
increases until the beam reaches center screen. At that
time, coil current has reached zero and begins to flow
in the opposite direction as Q6 current starts to draw
current from the coil and the +5 volts supply. When
the beam reaches the bottom of the screen, coil cur-
rent is about the same as it was at the top of the screen
but is flowing in the opposite direction.

At the end of the sweep, Q6 is turned off abruptly,
and the current through R32 is reduced to zero. This
sudden change in coil current results in a positive
voltage pulse at the collector of Q6. This charges C19,
using energy stored in the deflection coil. This causes
the beam to return to center screen as C19 reaches its
peak voltage. C19 then discharges through R62 and the
deflection coil. Discharge current and the current
through L2 change the coil current direction and return
the beam to the top of the CRT. At this time, Q6 starts
conducting again and the sweep starts over.

Compensation for deflection rate at the top and bot-
tom of the CRT is accomplished by C20 in a manner
similar to that used in the horizontal deflection circuit.
Position control is maintained by injecting a constant
current into the deflection circuit through R33.

VIDEO. This circuit amplifies the video signal to

drive the CRT cathode. Gain control R61 is provided
for contrast adjustment of the display.
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TROUBLESHOOTING

Before attempting to repair the A3 assembly, verify
that horizontal sync, vertical sync and video signals
from A6 are present (see waveforms). If these signals
are incorrect, see service sheet 6.

The presence of deflection currents can be checked
at A6TP8 and TP9. Isolation of deflection circuits and
positioning circuits can be accomplished by removing
A6R4 or A6R33; this will cause only a slight shift in
position of the display. The horizontal deflection cir-
cuit and the video amplifier require voltages from the
high voltage supply. Always check the HV supply be-
fore troubleshooting deflection or video problems.

If A3U6, A3Q1 or A3Q9 should fail, check capacitors
A3C2, A3C7 or A3C27. Open circuits or a decrease in
capacitance can cause the peak voltage across U6 or
Q9 to increase, causing breakdowns.

Deflection correction magnets on the coils are per-
manently attached and are not adjustable. However,
they should be inspected for damage if display dis-
tortion is evident.

MONOSTABLE U5 TIMING EQUATION

T'=0.4 RC
Where
R=kQ
C=pF
T=ns
+35V BLANK
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As the Q6 current increases, more current from the +5
volt supply flows through Q6 and less through the de-
flection coil. Coil current decreases and Q6 current
increases until the beam reaches center screen. At that
time, coil current has reached zero and begins to flow
in the opposite direction as Q6 current starts to draw
current from the coil and the +5 volts supply. When
the beam reaches the bottom of the screen, coil cur-
rent is about the same as it was at the top of the screen
but is flowing in the opposite direction.

At the end of the sweep, Q6 is turned off abruptly,
and the current through R32 is reduced to zero. This
sudden change in coil current results in a positive
voltage pulse at the collector of Q6. This charges C19,
using energy stored in the deflection coil. This causes
the beam to return to center screen as C19 reaches its
peak voltage. C19 then discharges through R62 and the
deflection coil. Discharge current and the current
through 1.2 change the coil current direction and return
the beam to the top of the CRT. At this time, Q6 starts
conducting again and the sweep starts over.

Compensation for deflection rate at the top and bot-
tom of the CRT is accomplished by C20 in a manner
similar to that used in the horizontal deflection circuit.
Position control is maintained by injecting a constant
current into the deflection circuit through R33.

VIDEO. This circuit amplifies the video signal to

drive the CRT cathode. Gain control RA1 is r)Y‘()V]de

for contrast adjustment of the display.
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TROUBLESHOOTING

Before attempting to repair the A3 assembly, verify
that horizontal sync, vertical sync and video signals
from A6 are present (see waveforms). If these signals
are incorrect, see service sheet 6.

The presence of deflection currents can be checked
at A6TP8 and TP9. Isolation of deflection circuits and
positioning circuits can be accomplished by removing
A6R4 or A6R33; this will cause only a slight shift in
position of the display. The horizontal deflection cir-
cuit and the video amplifier require voltages from the
high voltage supply. Always check the HV supply be-
fore troubleshooting deflection or video problems.

If A3U6, A3QI or A3Q9 should fail, check capacitors
A3C2, A3C7 or A3C27. Open circuits or a decrease in
capacitance can cause the peak voltage across U6 or
Q9 to increase, causing breakdowns.

Deflection correction magnets on the coils are per-
manently attached and are not adjustable. However,
they should be inspected for damage if display dis-
tortion is evident.
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c18 A-2 C37 G-2 Q5 B-2 R11 c-4 R29 B-2 R47 F-3 TP1 F-4 VR1 E-2
Cc19 B-2 CRi1 D-2 Q6 B-3 VR2 E-2
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ICs ON THIS SCHEMATIC

IC REF DES HP PART NO. MFR PART NO.
Ul-4 1826-0254 MC1741SCP1
UH 1820-1422 SN74LL.S122N
U6 1820-1796 DS3611IN

Display Driver Assy A3 Component Locator
(01611-66503)

Figure 8-9. Service Sheet 3, Display Driver Assembly A3 (Sheet 1 of 2,
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SERVICE SHEET 4

PRINCIPLES OF OPERATION. (Also refer to keyboard
scanner circuit description on Service Sheet 5.)

KEYBOARD. The 1611A keyboard contains 39
switches wired in a matrix of 8 rows by 6 columns.
Each switch has two, one-turn coils wrapped around
a core. When a key is not pressed, the magnet is held
so that its field permeates the core, saturating it
completely; thus, there is very little coupling between
coils. If the key is pressed, the magnet is released and
the core and windings act as a transformer.

The primary (scan) windings of the switches are
wired together in eight rows. All windings in each
row are connected in series between R1/C3 and the
buffered outputs of BCD-To-Decimal decoder Ul. The
secondary (sense) windings are wired together in 6
columns. All windings in each column are connected
in series between ground and key-sense lines KSO-
KS4, and KS7. The key-sense lines go to the Keyboard
Scanner circuit on A5 (Service Sheet 5). Three sepa-
rate ground paths are provided to switch columns for
isolation between column grounds.

The rows of switches are scanned by Ul. The out-
puts of Ul are buffered by U2-U5 to increase their
current sink capability. The BCD inputs of Ul are
driven by SCAN A-C from the three LSB outputs of the

Keyscan Counter on A5, SCAN D functions as an
enable for Ul. Each time SCAN D goes low, SCAN A,
B, and C are interpreted as a count, driving the

selected output of Ul low.

When an output of Ul goes low, C3 is discharged
through the row of switches connected to that output.
This provides a sharp current pulse through the
primary winding of each switch. Since the discharge
rate of C3 is limited only by inductance of the switches,
a pulse width of approx 100 ns is obtained. If a key in
a row is pressed when that row is excited, a pulse is
generated on the key-sense line for that column due
to coupling between the primary and secondary
windings in the switch. This pulse is routed to the
Keyboard Scanner circuit on A5.

TROUBLESHOOTING

If the 1611A does not respond to a key or group
of keys, check the junction of A4R1 and A4Cl1 for the
proper waveform (shown on schematic). Adjust the
oscilloscope to observe at least eight cycles. If a pulse
is missing, a key may be open or one output of U2
through U5 may not be driving a row of switches. If
no pulses are detected at the junction of R1/C3, and
the inputs of U2 through U5 are being driven, one of
the outputs of U2 through U5 is shorted. Disconnect
A4W1 from Main Board Al and use a current tracer
and logic pulser to detect the shorted output.

If the waveform at R1/C3 is correct, check the
output voltage of the keysense lines; It should be
from 1 to 2 volts when a key is depressed. If there
is no output voltage, a key switch in the monitored
column is faulty.

Service
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CONNECTS
TO AtPY
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A B C D E F
1811A.004.01-01.77

REF GRID REF GRID REF GRID REF GRID REF GRID

DESIG LOC DESIG Loc DESIG LocC DESIG LOC DESIG LocC

C1 E-2 S8 F-3 S20 B-2 S32 B-1 S44 B-2

Cc2 E-2 S9 A-2 S21 B8-2 S33 B-1 S45 Cc-2

C3 E-2 S10 B-2 S22 Cc-2 S34 C-1 S46 F-2

R1 E-2 S11 B-2 S23 D-2 | S35 c-1 S47 F-2

R2 F-2 S12 B-2 S24 D-2 S36 D-1 S48 A-1

S1 A-2 S13 c-2 525 E-2 S37 B-1 U1 E-

S2 B-2 S14 D-2 S26 Cc-2 S38 E-1 U2 E-2

S3 8-2 S15 D-2 | S27 C-2 S39 F-1 U3 E-2

S4 C-3 S16 E-2 S28 D-2 | sS40 A-2 u4 E-2

S6 D-3 | s17 F-2 S29 D-2 | s41 E-3 us E-2

S6 D-3 | S18 A-2 | S30 E-2 S42 F-3 w1 E-3

S7 E-3 S19 A-2 | S31 A1 S43 A-2

Keyboard A4 Component Locator

(01611-66504)

Figure 8-10. Service Sheet 4, Keyboard Assembly A4 (Sheet 1 of 2)
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SERVICE SHEET 5
PRINCIPLES OF OPERATION

MICROPROCESSOR AND 1I/0. 8080 Microprocessor
Ull is an N-channel MOS device with a separate
16-line address bus and an 8-line bidirectional data
bus. The microprocessor monitors both keyboard and
personality panel switches and configures the 1611A
circuits for selected operating modes and measure-
ments. The microprocessor controls all data acquisi-
tion and data manipulation in the 1611A. In addition,
it provides diagnostic routines for self-test, and gen-
erates error and status messages.

The data bus on the microprocessor chip is the
only bidirectional bus in the 1611A. During micro-
processor read operations, DBIN (Ull, pin 17)
enables NAND gates U8/U9. This routes all data on
the MEMORY bus through to pins DO0-D7 of the
microprocessor. During microprocessor write opera-
tions, DBIN enables AND gates U10/U20. U10/U20
transfer data on pins D0-D7 of the microprocessor
to the uP DATA bus (P1, pins 68-75). NAND gates
U8/U9 are open collector devices which present a
high impedance to microprocessor data lines during
write operations.

Buffers U12/U21 and AND gates U2A/B/C buffer
the microprocessor address bus to increase the
limited drive capability of the MOS microprocessor.
The P ADDRESS bus accesses ROM (ROM Board
A10) and RAM (Service Sheet 6). It also controls
most hardware in the instrument.

Microprocessor Power-up Circuit. C3, R6/R7, and
NAND gate U14C form the power-up circuit that
resets the microprocessor to its startup routine at
instrument turn on. The output of Ul14C holds the
RESET pin of the microprocesser high for a time
interval determined by RC network C3/R6/R7. The
microprocessor program counter is cleared during
this time. When RESET goes low, the microprocessor
starts at location 0 in memory. -

TIMING GENERATOR. System timing signals for the
1611A are provided by the Timing Generator. The
Timing Generator consists of 10-MHz crystal Y1,
decade counter U23, hex "D” latch U22, and as-
sociated gating.

The 10-MHz cystal oscillator drives decade counter
U23. U23 divides the 10-MHz signal to 1 MHz (1 us CK)
and 5 MHz (200 ns CK). The 1 us CK is used as the time
base for 1611A timing measurements and as the

clock for the probe Test Generator on A9. 200 ns CK is
routed to the display generator circuit on A6 and to

Hex "I latch U22.

122 is wired as a six-bit shift register. Eight-input
NAND gate Ul3 provides a low to the first stage of
the shift register onlv when outputs of the first five
stages are high. Therefore only one bit of the six-bit

shift register can be low at any time. Thus, the shift
register divides 200 ns CK by six and yields 833-kHz
outputs. U22 and RS latch U14A/B provide the two-
phase, non-overlapping clock for the microprocessor
(¢1 and ¢2), and other system timing signals required
by the instrument. (see timing diagram on this
service sheet.)

KEYBOARD SCANNER

Keyboard Scan. Keyboard scanning is accomplished
by six-bit Keyscan Counter U17B/U17A/U7A, which
is driven by 4-bit binary counter U7B. U7B divides
the 833-kHz system clock down to 52 kHz. The three
LSB’s from the Keyscan Counter address the switch
rows on the keyboard through BCD-to-decimal
decoder A4U1 (Service Sheet 4). The three MSB’s from
the counter address the switch columns through
8-to-1 data selector Ub. Thus the counter points to one
column of switches and scans each switch in the
column, then points to the next column of switches
and scans each switch in that column. In this manner
the Keyscan Counter repetitively scans the keyboard
until a depressed key is sensed.

Key Sense. Operation of the keysense circuit is best
explained by the following example: Assume the D
key is pressed; keycode for D is 15 (octal). Thus, the
switch is in row 5 of column 1 on the keyboard
matrix (see Service Sheet 4). When the keyscan count
reaches 001 101 (octal 15), data selector U5 is pointing
to KS 1 (DI input) and row 5 of the matrix is excited.
Since D is held down, a pulse is generated on KS1
and applied to the base of Ul15Q2 (pin 6). Transistor
arrays Ul5 and Ul6 form a differential amplifier
The bases of Q4 in both arrays are connected in
parallel. Base voltage of each transistor is determined
by a voltage divider network consisting of a 200Q
resistor (P/O U27), three 68000 resistors (P/0O U26),
and R14. The voltage divider maintains the bases of
the two transistors at +0.7 V. Therefore, the pulse
(>+0.7 V) on KS1 turns U15Q2 on, forcing the D1
input of U5 low. Since the keyscan counter is pointing
to the D1 input of U5, the W output goes high,
triggering monostable U6. U6 clocks the Q output of
D flip-flop U1A high and places the first stage of the
keyscan counter in its hold state. This locks the
counter at state 15 and clears D flip-flop U1B. The
counter remains locked as long as D is depressed
because the monostable is re-triggered each time
SCAN D occurs and not allowed to time out.

The Keyscan Count (key code) is routed to the six
LSB of the MEMORY bus (M0-M3) through quad
2-to-1 data selectors U18/U19. The two MSB’s of
MEMORY bus (M6, M7) come from monostable U6
and D flipflop UlA. The first time the micro-
processor reads the keyboard, both lines are high.
The microprocessor sees 3158 on its data bus, indi-
cating that key D) is being read for the first time. At
the end of the first read. the positive-going edge on

the select line of U18/U19 clears UlA by clocking
U1B. Thus, on subsequent reads, the microprocessor
sees 1158 on its data bus. The 1 in the MSD indi-
cates that the information has been read but the key is
still depressed. This condition is held until the D key
is released. The monostable then times out and un-
locks the counter.

The counter then continues to scan the keyboard
until another depressed key is sensed. When the
counter is scanning, a 0 in the MSD of the keycode
indicates to the microprocessor that no key is
depressed.

Data selectors U18/U19 are enabled during a
microprocessor read operation by Al4 (Ull, pin 39).
The data selectors select either the keyboard or the
switch lines (SW0O-SW7) from personality panel All
under control of A15 (U11, pin 36).

TROUBLESHOOTING

Most failures on the A5 assembly result in a faulty
display at turn-on. The troubleshooting tree in figure 8-4
should be used to isolate problems affecting the display.

The keyboard and personality panel can cause
problems that will not be seen until the power-up
routine is completed. If the 1611A fails to respond to
personality panel switches, check the switches as
follows: Toggle the HEXADECIMAL/OCTAL format
switch between both positions and verify that A5U18
pin 3 changes levels. Toggle the TEST MODE switch
while monitoring A5U19 pin 10. Verify that the signal
changes levels. Also check A5U19 pin 15 for a low
pulse. If the pulse is not present, check A5U4 and A5U2.
Check A5U19 pin 1 for presence of a toggling signal.
This signal determines whether the microprocessor
reads data from the personality panel or the keyboard.
If inputs are correct and the gating signal (U18/19 pin
15) and select signal (U18/19 pin 1) are present, U18 or
U19 is bad.

If the 1611A does not respond to the keyboard or
responds incorrectly, check U19 pins 1 and 15 as done
for the personality panel switches. Verify that U6 pin 8
is high only when a key is depressed. Verify that the
outputs of U17 and U7 do not toggle while U6 pin 8 is
high. If the instrument does not respond to a key,
check TP1 for presence of a clocking signal to US6.
Check for a pulse at one of the inputs of U5. If no
pulse is present, check keysense lines KS0-4 and KS7.
A pulse with amplitude of more than one volt indicates
that a key is depressed.

Incorrect key codes can be checked by pressing a key
while monitoring the outputs of keyscan counter
U17/U7 with a logic analyzer. The codes of each key
1s shown on the keyboard schematic (see Service Sheet
4). Incorrect codes can result from U5 selecting the
wrong keysense line or from a fault on the keyboard. If
all signals from the Kevboard Scanner are correct,
replace U118 or 1119,

DATA SELECTOR U5 TRUTH TABLE

.
INPUTS . OUTPUTS
SELECT STROBE
C B A S Y
X X X H L H
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7
BINARY COUNTER U7 TRUTH TABLE
OUTPUT
COUNT
Qp Qc QB Qq
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
b) L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
DATA SELECTORS U18/U19 TRUTH TABLE
INPUTS OUTPUT Y
OUTPUT
cT!,
CONTROL SELE A B
H X X X Z
L L L X H
L L H X L
L H X L H
L H X H L
Z=high impedance (off)
uP HARDWARE ADDRESSES
ADDRESS FUNCTION
753008 Reads position of personality panel
switches
1753008 Reads keyboard
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REF GRID REF
DES!G Lec DESI(
C1 B-4 R12
c2 B-4 R13
Cc3 A-2 R14
ca C-4 R15
C5 F-3 TP1
Cc6 C-4 TP2
c7 E-2 TP2
c8 c-2 TP4
Cc9 B-2 TP5
ci10 F-1 TP6
R1 E-3 TP7
R2 c-4 TP8
R3 Cc-4 TP9
R4 C-2 u1
R5 c-3 U2
R6 A-3 U3
R7 B-3 U4
R8 A-2 U5
RO B-4 U6
R10 B-4 U7
R11 B-4 92}

MONOSTABLE U6
T=04RC

DECADE COUNTE
COUNT ENAI
TC = CET o Q(
PRESET = PE
RESET = MR

Figure 8.
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the select line of U18/U19 clears UlA by clocking
U1B. Thus, on subsequent reads, the microprocessor
sees 1158 on its data bus. The 1 in the MSD indi-
cates that the information has been read but the key is
still depressed. This condition is held until the D key
is released. The monostable then times out and un-
locks the counter.

The counter then continues to scan the keyboard
until another depressed key is sensed. When the
counter is scanning, a 0 in the MSD of the keycode
indicates to the microprocessor that no key is
depressed.

Data selectors U18/U19 are enabled during a
microprocessor read operation by Al4 (Ull, pin 39).
The data selectors select either the keyboard or the
switch lines (SWO-SW7) from personality panel All
under control of A15 (U11, pin 36).

TROUBLESHOOTING

Most failures on the A5 assembly result in a faulty
display at turn-on. The troubleshooting treein figure 8-4
should be used to isolate problems affecting the display.

The keyboard and personality panel can cause
problems that will not be seen until the power-up
routine is completed. If the 1611A fails to respond to
personality panel switches, check the switches as
follows: Toggle the HEXADECIMAL/OCTAL format
switch between both positions and verify that A5U18
pin 3 changes levels. Toggle the TEST MODE switch
while monitoring A5U19 pin 10. Verify that the signal
changes levels. Also check ASU19 pin 15 for a low
pulse. If the pulse is not present, check A5U4 and A5U2.
Check A5U19 pin 1 for presence of a toggling signal.
This signal determines whether the microprocessor
reads data from the personality panel or the keyboard.
If inputs are correct and the gating signal (U18/19 pin
15) and select signal (U18/19 pin 1) are present, U18 or
U19 is bad.

If the 1611A does not respond to the keyboard or
responds incorrectly, check U19 pins 1 and 15 as done
for the personality panel switches. Verify that U6 pin 8
is high only when a key is depressed. Verify that the
outputs of U17 and U7 do not toggle while U6 pin 8 is
high. If the instrument does not respond to a key,
check TP1 for presence of a clocking signal to U6.
Check for a pulse at one of the inputs of U5. If no
pulse is present, check keysense lines KS0-4 and KS7.
A pulse with amplitude of more than one volt indicates
that a key is depressed.

Incorrect key codes can be checked by pressing a key
while monitoring the outputs of keyscan counter
U17/U7 with a logic analyzer. The codes of each key
is shown on the keyboard schematic (see Service Sheet
4). Incorrect codes can result from U5 selecting the
wrong keysense line or from a fault on the keyboard. If
all signals from the Keyboard Scanner are correct,
replace U18 or U19.

DATA SELECTOR U5 TRUTH TABLE

INPUTS OUTPUTS
SELECT STROBE
(o] B A S Y
X X X H L H
L L L L DO DO
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7
BINARY COUNTER U7 TRUTH TABLE
OUTPUT
COUNT
Qp Qc Qg Qg
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
DATA SELECTORS U18/U19 TRUTH TABLE
INPUTS OQUTPUT Y
OUTPUT
CONTROL SELECT|A B
H X X X Z
L L L. X H
L L H X L
L H X L H
L H X H L
Z=high impedance (off)
«P HARDWARE ADDRESSES
ADDRESS FUNCTION
753008 Reads position of personality panel
switches
1753008 Reads keyboard
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Figure 811. Service Sheet 5. Microprocessor and Key Board Scan Assem bly A5 (Sheet 1 of 2)
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SERVICE SHEET 6
PRINCIPLES OF OPERATION

RAM and Display Format Generator Assembly A6
consists of several circuits. 1lk-by-1 RAMs U15
through U22 form a 1k-by-8 random access memory.
This memory stores display information for the
Character Generator and provides temporary data
storage for uP A5U11. The RAM is time shared
between the uP and the Character Generator. This is
accomplished with RAM Address Select Switch
U31-33. U31-33 are quad 2 line-to-1 line data selectors
that form a 10-pole, two-position switch. The switch
toggles between the uP ADDRESS Bus and the output
of the counter chain. The counter chain is made up of
Display Column Counter U8/U7, Character Line
Counter U6, and Display Line Counter U11/U12. The
switch is controlled by HuPCY.

The CRT displays 24 lines of 32 characters. Each
character is displayed as a 10-by-6 dot matrix. The
display has a horizontal raster scan with 240 scan lines
(24 lines of characters X 10 lines per character). Each
character displayed on the CRT corresponds to an
address in RAM. The upper left character is stored in
location 0. This character location corresponds with a
display column count of 0 and a display line count of 0.
The character next to the upper left character hori-
zontally is stored in location 1 in RAM. The upper-
right character is stored in location 31; the second line
of characters correspond with addresses 32 through 63
in RAM, etc. The lower right character corresponds
to address 76710 in RAM. Address 7671( is read
when the display column count equals 31 and the dis-
play line count equals 23. Character Line Counter U6
determines which of the ten lines of a character is
being written on the CRT screen by the Character
Generator.

The Character Generator provides the video signal
for Display Driver Assembly A3. The Character
Generator consists of 64-by-8-hy-3 character generator
ROM U113, 8-bit shift register Ul4, AOI U3, and data
Latches Ul, U4, and U24. The Horizontal and Vertical
Sync Generators synchronize the raster scan with the
displayed data. The 2-Hz clock generator blinks the
display and drives the probe test generator on
personality board A9.

RAM. The 1024-by-8 RAM is controlled by the
uP when HuPCY is high. When the uP is addressing
RAM (HRADR=1), NAND gate U30B and data laiches
25 and U28A/B are enabled. When the uP is writing
to RAM (HWRT=1), U30B pulls the WE lines on the
RAMs low, writing information on the uP DATA Bus
into RAM. During uP read operations, the data out-
puts from RAM are latched into data latches U25 and
U28A B on the positive-going edge of HDSPC
tcomplement of HuPCY) Outputs of the latches are

applied to the MEMORY bus through open-coliector
buffers U26 and U29. If the 1P is not addressing RAM
(HRADR=0), write gate U30B is disabled and the data
latches are held in the clear state. This prevents the
open collector buffer outputs from driving the
MEMORY bus.

During the time that HuPCY is low, RAM is ad-
dressed by the five LSBs of the Display Column
Counter and the five LSBs of the Display Line
Counter. The Character Generator reads from RAM
the character code for the character to be displayed.
The information is latched in data latches Ul and
U24 on the positive-going edge of HuPCY. DO through
D5 from RAM provides the character code. D6
determines whether the character is displayed in
inverse video (D6=1) or normal video (D6=0). D7
determines whether or not the character is blinked on
the display.

DISPI.AY COLUMN COUNTER AND HORI-
ZONTALSYNC GENERATOR. Six-bit Display Column
Counter U8/U7 keeps track of which of the 32
characters on the displayed line is being addressed.
In addition to supplying the five LSB’s of RAM
address, the counter also controls horizontal blanking
and the Horizontal Sync Generator.

When Display Column Counter MSB (U7, pin 13)
goes high on count 32, the condition is latched in U4.
This pulls pin 1 of AOI U3 high (HHBLK=1). HHBLK
forces the video signal to the Display Driver Assembly
high, blanking the CRT. At count 35, the Horizontal
Sync Generator is set. This generates HHSY which
initiates horizontal retrace. The counter continues to
count up to 41. The additional time is required by the
CRT for retrace. At count 41, the counter is reset
through U9B and the Character Line Counter is
incremented. The Display Column Counter starts over
and a new trace 1s initiated. At count 16, the Ifori-
zontal Sync Generator is reset. This forces HHSY low,
completing the cycle.

CHARACTEF
Counter U6 keeps track of which of the 10 lines in
the 10-by-6 dot character is being written on the dis-
play. The three LSB’s of the counter output address
the three line select inputs (A1-A3) of character gen-
erator U13 through data latch Ul. The MSB of the
counter output blanks lines 8 and 9 of the character
dot matrix to provide spacing between lines of
characters on the display. The MSB output also
increments the Display Line Counter when the tenth

line of a character is written on the display.

ER LINE COUNTER. Character line

DISPLAY LINE COUNTERAND VERTICALSYNC
GENERATOR. H-bit Display Line Counter Ul1/U12
keeps track of which of the 24 rows of characters on
the display is heing addressed. It supplies the five
MSB’s of RAM address and controls vertical blanking
and the Vertical Syne Generator

When the display line count reaches 24, the condition
is detected by NAND gate U10B and latched in U4
through U1l and U2F. This places HVBLK in the high
state. IIVBLK forces VIDEO high through ACGI U3,
blanking the CRT. At a count of 25, the Vertical Sync
Generator is set by the QC output of U6, the LLSB of
the Display Line Counter, and HVBLK. This sets
HVSY high for 0.5 milliseconds, initiating vertical
retrace. During vertical retrace, the count of 25 is
detected by NAND gate U10C. U10C then resets the
Display Line Counter to 0.

CHARACTER GENERATOR. The Character Gen-
erator consists of character generator ROM U13, 8-bit
shift register U14, AOI U3, and data latches U1/U4/
U24. The data latches store information needed by
the character generator to display each character. Ul
stores the three LSB’s of character line count, vertical
and character-line blanking information, and inverse
video field information (D6 From RAM). U4 stores
blanking and inverse video information from Ul and
the horizontal blanking signal from the Display
Column Counter. U24 stores the six-bit character code
from RAM.

U13 is a 64-by-8-by-5 character generator ROM. It
is capable of generating the 64 characters in the modi-
fied ASCII set. Each ROM character is an 8-by-5 dot
matrix. The actual displayed character is a 10-by-6
matrix. The first line of each character is always
blanked by U13. The last two lines of each character
are blanked by Caaracter Line Counter U6. The first
column of each character is blanked by the H input of
shift register Ul4i (see character dot-matrix on this
Service Sheet).

Input A4 through A9 of Ul3 provide the 6-bit
character code thut tells U13 which character to output.
Inputs Al through A3 determine which line of the
character is generated. Al through A3 are addressed
by the stored chazracter line count from Ul. The code
for each line of a character is output to inputs G
through C of shift register Ul4 in parallel format.
The shift register outputs the character code in scrial
format in sequence G through C.

The cutput code for the number 9 shown in the matrix
illustration is as iollows:

| CHARACTER U13 CODE OUTPUT
{ LINE NO. 05 04 03 02 01,
0 o ¢ ¢ 0 0,
1 0 1 1 0 l
2 1 0 0 0 1
i 3 i 0 0 0 1
1 0 1 1 1 1
B 0 0 0 0 1 !
£ ) O 0 1 0 |
- " i I I nooo0 !

BLANKED BY H INPUT
CHAR. OF SHIFT REG'STER

LINE —=

T E}BI,ANKFDRVIHB

o]

—_

© W u g s W N

BLANKED BY
CHARACTER

LINE COUNTER

0 1 2 3 4 5

Character Dot Matrix (9)

On the negative-going edge of the first 200 ns CLK
after LLSRE goes low, the shift register is parallel
loaded from the character generator. The H output
of the shift register is immediately presented at the
output. Since H is tied to ground, the first dot in each
character line is blanked. This provides the hori-
zontal spacing between characters of the display. On
the next clock, the shift register starts outputting the
code in serial format beginning with G. After inputs
G through C are shifted out, LLLLSRE loads the shift
register with the code for the same character line of
the next character in the display line. The character
Generator writes line 0 of all 32 characters in a display
line, then horizontal retrace occurs. The Character
Generator then writes line 1 of all 32 characters in
the display line, and so forth until line 7 of all 32
characters has been written on the display. At this
point, the Character Line Counter is incremented to
eight, inhibiting the shift register for two scan lines.
This generates two blank lines on the display. The two
blank lines provide the vertical spacing between
characters on the CRT screen.

AOT U3 controls normal and inverse video, vertical
blanking, and horizontal blanking. When normal video
is displayed, HNORM enables U3 to Gate the H
output of U14 through to Display Driver Assembly A3.
When inverse video is displayed, U3 gates the H
output of Ul4 through to A3. In this manner, VIDEO
is inverted when inverse video is selected. AOI U3
blanks the display any time HVBLK or HHBLK is true.

Blinking characters are generated by alternately
displaying the character in normal video for 32 scans,
then blanking the character for 32 scans. This is
accomplished by gating the blinking signal (D7)
with the 2 Hz clock through U27B and U4. When the
2 Hz clock signai is low, 17 inhibits U14 from shifting.
This results in the character being blanked.

Relative timing hetween events on the A6 assembly
1« shown in the timing diagram on this service sheet
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TROUBLESHOOTING

Most problems on the A6 assembly can be isolated
using the troubleshooting tree in figure 8-4. Horizontal
and vertical sync problems can be found using a logic
state analyzer.

VERTICAL SYNC PROBLEMS. Using A6US pin 2 as
a clock, monitor Display Column Counter AeU7/U8
with a logic state analyzer. The counter should count
from O to 41 and then start at zero again. If the count
is correct, the vertical sync problem is caused by
ABU9, U34, or U4.

HORIZONTAL SYNC PROBLEMS. Using A6U6pin7
as a clock, monitor Character Line Counter U6. The
counter should count from 0 to 9 repetitively. Display

Row Counter U11/U12 can be checked using A6U11
pin 2 as a clock. Ul11/12 should count from 0 to 25
repetitivelv. If the count is correct, the horizontal sync
problem is in U23, U34, U10, U1, or U4.

INVERSE VIDEO PROBLEMS. Data line D6 from
ABU21 controls the inverse video field. After the
power-up sequence, D6 should be toggling. If inverse
video problems occur, trace the signal through U1, U2,
and U4.

BLINKING PROBLEMS. Data line D7 from A6U22
controls blinking characters. After the power-up se-
quence, D7 should be toggling. Check the 2-Hz signal
from U5 pin 13. If the blanking between display lines
is correct and a blinking problem exists, then U22, U5,
or U27 is bad.

U14 TRUTH TABLE

INPUT INTERNAL OUTPUT
SHIFT/ | CLOCK | & ook | semiaL |PARALLEL OUTPUTS
LOAD | INHIBIT A H Qs O3 QH
L X X X a...h a b h
H T L X X Qa0 QBo Qyo
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H H 1 X X | Qao QB0 | QHo
1
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337778

U5/7/8/11/12 COUNT EQUATIONS

COUNT ENABLE = EP ¢ ET » PE
TC=ETe QA QBe QCe*QD
PRESET = PE o CK+

RESET = MR

U6 COUNT EQUATIONS

COUNT ENABLE = EP ¢ ET o PE
RC=ETeQA*QBeQCeQD
PRESET = PE o CK+

e

RESET = MR
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SERVICE SHEET 7
PRINCIPLES OF OPERATION

The A7 assembly compares data from the microproces-
sor (uP) under test to the trace specification and gen-
erates signals that control the counters and memory
on the A8 assembly. A7 also outputs status signals that
are used by the internal uP to determine the status of
a measurement. A7 can be divided into these func-
tions: an Address Decoder, a Trigger Gating circuit
which controls various signal outputs dependent on
measurement mode set-up, and a RAM Comparator
circuit that generates triggers when trace specifica-
tions shown on the display are met.

The Address Decoder detects addresses of the RAM
comparator (370008-371378) and of measurement
mode control latch A7U18 (361408). When 370008
thru 371378 is detected on the uP ADDRESS bus,
information on the uP DATA bus is loaded into the
RAMs on A7. When address 36140 is detected, A7U18
is clocked by A7U30. The clock causes the four least
significant bits of the uP DATA bus to be latched to
the output of A7U18. A7U18 and A7U33B generate
five signals (HRMC, LRST, HTRC, HTI, HCT) that
initialize circuitry on A7 and A8 and control the type
of measurement (COUNT TRIGGERS, COUNT
TIME or TRACE) made by the 1611A.

The RAM comparator uses random access memory
to generate triggers that meet trace specifications
shown on the display. Figure 1 shows a basic 4-bit
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SYSTEM gt ", 168Y1 ouT .
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B DATA RAN
(.—7‘—‘ | W
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l ____________Aﬁ_J
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Figure 1. 4-Bit RAM Comparator

RAM comparator. Before the RAM comparator can
generate triggers, it must first be loaded (written to)
with a pattern that will provide a high output when
the trigger condition is met and a low output when it
is not. This is done in the 1611A by allowing pP
A5U11 to control the data and address information to
the RAM. To load the RAM, the uP first selects the
B input to the data selector and drives the WE (write
enable) input to the RAM low. This allows the uP to
ioad RAM with a pattern that will detect the trigger
selected. Table 1 shows how the RAM is loaded when
the selected trigger is 5. Notice that the B input goes
through all 16 possible combinations of a 4-bit input.
This ensures that each cell in RAM is set to the

correct state. The data loaded is the complement of
the output desired because the RAM shown in figure 1
has an inverted output. After loading is completed,
the control uP selects the A input to the data selector
and puts the RAM in a READ MODES (WE=HIGH).
When the input to A is equal to 5, output of the RAM
will go high. All other inputs will produce a low output.

Table 1.

Data Loaded

Data at B input For TRIG = 5

OOtk W HO

b b b b b b e e b O bt b et e e

A RAM comparator can also be used to generate a trig-
ger when the input is less than or greater than a
specific trigger. This is accomplished by changing
the pattern loaded into the RAM by the control uP.
Table 2 shows some examples of the loaded patterns
for different triggers.

Table 2.
Data Loaded for Specifled
Date at B Trigger Condition
TRIG=5|TRIG>5|TRIG>5 |TRIG<5 |TRIG<5
0 1 1 1 0 0
1 1 1 1 0 0
2 1 1 1 0 0
3 1 1 1 0 0
4 1 1 1 0 0
5 0 1 0 1 0
6 1 0 0 1 1
7 1 0 0 1 1
8 1 0 0 1 1
9 1 0 0 1 1
10 1 0 0 1 1
11 1 0 0 1 1
12 1 0 0 1 1
13 1 0 0 1 1
14 1 0 0 1 1
15 1 0 0 1 1
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Figure 2. 16 Bit RAM Comparator (= ONLY)

A RAM comparator can easily be expanded to more
than 4 bits by adding more DATA SELECTORS and
RAM plus some additional decoding circuitry. Figure 2
shows a 16 bit RAM comparator.

This circuitry employs the wired AND capability of
the open collector outputs of the RAMs. The decoder
determines when the RAM comparator is to be loaded
and which RAM will be loaded. Since the trigger
specified may be different for each group of A inputs,
the RAMs must be loaded separately. When the
RAMs are loaded, the control uP selects the A inputs.
When all four A inputs are equal to the selected trig-
ger, the output will go high. Anytime the trigger
condition is not met in one or more of the RAMs, the
output will be pulled low.

The circuit shown in figure 2 works only when a trig-
ger is needed for A inputs equal to the specified value.
T'o permit > or < triggering, additional RAMs and gat-
ing are necessary. In the 1611A, 16-by-4 RAMs are
used instead of 16-by-1 RAMs. This allows four dif-
ferent trigger patterns, for the same 4 input bits to be
loaded in one RAM. Figure 3 shows a 16-bit compara-

tor connected for triggering using two outputs of a
16-by-4 RAM. All RAMs except the one looking at the
four least significant bits must provide two outputs,
one for equal to and one for greater than triggering.
These additional outputs are needed because con-
ditions exist where less than 16 bits determine whether
the trigger conditions are met. For example, if the A3
inputs are the most significant and they are greater
than the specified trigger value for those bits, then the
> condition has been met regardless of the value of the
remaining 12 bits. Gating on the RAM outputs allows
the less significant bits to be compared if the most
significant bits equal the specified trigger.

The RAM comparator on A7 has four outputs (HENB,
HDSB, LTRG1, LTRG2). ENABLE (HENB) and DIS-
ABLE (HDSB) are derived from 32 inputs made up of
the Input Address bus (INP A0-A15), Input Data bus
(IND DO0-D7) and external inputs (EXTO0-7) from the
uP under test. Both outputs produce a high level only
when theinputs are equal to the trigger specified. LTRG1
is used for = or < trigger conditions depending on the
trace specification field selected. LTRG2 is used for
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Figure 3. 16 Bit RAM Comparator (2)

> only. LTRGI1 and LTRG2 use address, data, and ex-
ternal information to detect a trigger. When the
ADDRS BUS > and ADDRS BUS < are used with Data
and External specifications, the  or < applies only to
the address bus. Data and External trigger conditions
are the same for LTRG1 and LTRG2. Table 3 shows the
RAM outputs associated with each of the four outputs.
All outputs in the HENB or HDSB columns must be
true before HENB or HDSB goes high. LTRG1 or
LTRG2 goes low when outputs of the RAM comparing
the data and external inputs go high and a combination
of outputs for the addresses go high that satisfy the
LTRGI ( = or <) or LTRG2 (») conditions.

The RAM comparator has one output, A7U11 pin 11
(HAND), that is not data dependent. HAND deter-
mines whether the two triggers LTRGI1, and LTRG2
are combined in a logical AND or a logical OR at
A7U3 to produce HTRG. HAND is true only when the
Address Bus < specification is greater than the Address
Bus 2 specification.

The Trigger Gating circuit detects the presence of
the four triggers and generates signals for the A8

assembly. Each time a 32-bit word is captured by the
A9 assembly, it may produce a compare command
(NCP). NCP is delayed 270 ns by A7UIA. It then
clocks A7U1B which produces a low pulse (LCPCK)
for 75 ns. The 270 ns delay allows time for the data
from A9 to propagate through the data selectors and
to access the RAMs. The negative edge of LCPCK
clocks enable-disable latches U20A and U20B. If
HENRB or HDSB are true on this edge, they are latched
by U20 (HENBL and HDSBL). On the positive edge of
LCPCK, A7U6B is clocked. If the disable trigger HDSB
was true on the negative edge of LCPCK, A7U6 pin 8
(B) (LDLYDS) will go low. In some measurement
modes LDLYDS allows processing of an HTRG from
A7U8 when HDSB occurs at the same time. During the
time that LCPCK is low, A7U8 is enabled. If a trigger
is produced by LTRG1 or LTRG2 during this time,
A7U8 pin 8 (HTRG) goes high. If HAND is true, both
LTRG1 and LTRG2 must be true before HTRG can go
high. If HAND is low only one of the triggers is need-
ed.

The remaining signals on A7 are discussed in the
measurement mode description on Service Sheet 8.
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Table 3.
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TROUBLESHOOTING

Problems on the A7 assembly can be isolated by ex-
ercising the 1611A with the front-panel PROBE TEST
socket outputs. If the 1611A is not operating properly
in a measurement mode (or modes), it can be checked
by comparing 1611A operation to measurement mode
theory and flowcharts on Service Sheet 8. The simpler
Time Interval and Count Trigs modes should be veri-
fied for proper operation before troubleshooting Trace
Trigs or Trace mode problems.

An improperly operating mode should be checked
for proper initialization. This can be done by discon-
necting the uP probe from the PROBE TEST socket
and checking for an HRMC pulse and either HTRC,
HTI, or HCT going high when an Execute key is pres-
sed. "WAITING FOR ENABLE"” should be displayed
after the key is pressed, except in the Trace Single Step
mode. Next, connect the uP probe to the PROBE
TEST socket and check for proper execution. The
status messages are useful in analyzing defective mea-
surement modes (see Status Byte Table on Service
Sheet ). When triggering problems are apparent, set
the FORMAT switch to HEXADECIMAL so that each
digit in a trigger field corresponds to the four input bits
of a specific RAM in the RAM Comparator. Before at-
tempting to check the RAM outputs for problems,
check the Address Decoder and Data Selector for
proper operation when the uP is loading the compar-
ator. This may be done using the signature analyzer
test procedure on this service sheet. The timing of
A7U1 should also be checked. Next, the outputs of
the RAM Comparator (LTRG1, LTRG2, HENB, and
HDSB) should be checked with DON’T CARE entered
in the Trace specification. These signals should be
checked only when A7U1 pin 10 is high. If the trigger
output in question does not go to its true state with
DON'T CARE entered, use a current tracer to isolate
the bad RAM output. Refer to the RAM Output Table
on this service sheet for the RAM outputs used to
generate each trigger.

Trigger problems that are dependent on the entered
trigger specification can be isolated to four bits by
entering DON'T CARE for all but one digit and check-
ing for a trigger. Once a defective trigger is found,
check for presence of that trigger at the inputs of the
data selectors. Inputs of the data selectors are con-
nected directly to the High Speed Memory on the A8
assembly. Therefore, if the trigger is displayed in the
list resulting from a Trace measurement, it is present
at the Data Selector inputs. If the trigger is not dis-
played, the A9 assembly should be checked. If data at
the inputs of the Data Selector is correct, check the
outputs for the presence of the trigger with a logic
state analyzer using the positive edge of A7U1 pin 10
as a clock. If the trigger is present, then the RAM for
those bits is bad.

If no NCNT clocks are occurring, check A7U32, U9,
U21, and US8. Also verify the outputs of enable/
disable latches U6 and U20. The status message dis-
played can be used to determine why a measurement is
not being completed. For incorrect counting and list-
ing, see Service Sheet 8.

A7 SIGNATURE ANALYSIS PROCEDURE

a. Set 1611A LINE switch to off position.

b. Remove A6, A7, A8, A9 and A10 assemblies
from 1611A.

c. Reinstall A7 on extender board Al4.
d. Ground A5U3, pin 6.

e. Set Signature Analyzer (SA) controls as fol-
lows:

START ... 1
STOP . ... T
CLOCK i s
HOLD ............. ... ... ... ... Released

START ....oveeeeeinn. A5U11, pin 36
STOP......ovvveiini A5U11, pin 36
CLOCK......covviinin... A5U11, pin 18
GND oo, A5TP9 (GND)

g. Set 1611A LINE switch to on position.

h. Monitor test points listed in the following table

and verify signatures. .

U22-29 TRUTH TABLE

Model 1611A

«P HARDWARE ADDRESSES

ADDRESS FUNCTION
361408 Controls A7 measurement mode
370008

through Loads RAM Comparator
371378

TEST POINT SIGNATURE
VH 755U
A7U30, Pin 1 AFA4
A7U30, Pin 2 382F
A7U30, Pin 3 C17A
A7030, Pin 4 AAT6
A70U30, Pin 5 9UF8
A7U30, Pin 6 5365
A7U30, Pin 7 5988
A7U31, Pin 12 C9C6
A7U31, Pin 10 4U68
A7U31, Pin 8 3PHP
AT7U22-29, Pin 1 FFP9
A7U22-29, Pin 4 3107
A7U22-29, Pin 7 4968
A7022-29, Pin 9 H3UC
A7U22-29, Pin 12 P600

OUTPUT Y
A B
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H
U30 TRUTH TABLE
-------- DECIMAL OUTPUT
DCBAI[0O12 345867289
0 |LLLLILHHHHHHHHH
1 |LLLHHLHHHHHHHH
2 |{LLHLHHLHHHHHHH
S|ILLHHHHHLUHHHHHH
4 |LHLLHHHHLHHHHEH
5 |LHLHAOHHHHHTLHHAHAH
6 |LHHLHHHHHHLHHH
7|LHHHHHHHHHHLHH
8 |HLLLHHHHHHHHLH
9 |[HLLHHHHHHHHHHL
HL HLHHHHHHHHAHH
o HLHHHHHHHHHHHH
J HHLLHHHHHHHHHH
S |HHLHHHHHHHHHHH
Z HHHLHHHHHHHHHH
HHHHMHHHHHHHHEHH

U1l TIMING EQUATION

T = 0.33 RC (1 + 3.0)
R

Where R =kQ
C=PF
T =ns

2
]

—J
Quupme—' ,

]

! ' 95ns *5ns

J :‘ P’ (ADJ A7C4)
(8Y U1, PIN 10—

1

i

i

|
!
'«@— 200ns *10ns
| (ADJ A7R10)
|

i

U1, PIN 9 H
{TP2) '
|

|

1

|

NOTE

Some 1611A Options may require different adjust-
ment of ROM Comparator Board A7. Refer to the
Operating and Service Manual Supplement to deter-
mine if different timing adjustments are used.

A7 Timing Diagram

Figure 8-13. Service Sheet 7, RAM Comparator Assembly A7 (Sheet 3 of 4)
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SERVICE SHEET 8
PRINCIPLES OF OPERATION

Assembly A8 contains the High-speed Memory
that stores data acquired from the system under test
and the Delay and Pass Counters that count time,
triggers, and delay. A8 also contains the interface
between the memory and counter circuits and the
internal microprocessor (uP) DATA and MEMORY
buses.

HIGH-SPEED MEMORY. 9-by-64 RAMS A8U25-28
make up the High-speed Memory. The memory stores
64 36-bit words. Each word consists of 16 bits of
uP address, eight bits of uP data, eight bits of
external information, and four flag bits. Each word
corresponds to one memory transaction of the uP
under test. The information stored in memory comes
from Personality Board A9 and the External Latch on
A10. The memory outputs to the uP on A5 through
data selectors (J17 and U20.

The High-speed Memory is controlled by Memory-
state Counter Ul and LDSTOR. The counter addresses
the location in memory that is being written to or
read from. LDSTOR controls the write lines (W) of
the memory. When LDSTOR goes low, data at the
RAM inputs is stored at the location in memory
addressed by the Memory-state Counter. When
LDSTOR returns high, the memory counter is
incremented through NAND gate U2C to the next
address to be written to.

LDSTOR is derived through AOI U8B from NSTOR
or HTRG, depending upon the measurement mode.
Trigger store flip-flop U15B determines how LDSTOR
is generated. In Trace Trigs mode, HTRG generates
LDSTOR when HARM is true and the Memory-state
Counter is not in an overflow condition. In Trace
mode, LDSTOR is generated by NSTOR when binary
counter U1l in the Pass Counter is not in an overflow
condition. In Count Trigs and Time Interval measure-
ment modes, the High-speed Memory and Memory-
state Counter are not used.

During a Trace Trigs measurement, uP A5U11
monitors the Memory-state Counter through data
selectors U19 and U21. This is accomplished when
the uP reads from address 260038. AO is inverted
by U7F and applied to the S inputs of the data
selectors. This low level selects the A inputs of the
data selectors. The remaining address lines (shown
in red) are decoded in the Address Decoder circuit to
produce a low level at pin 4 of BCD-to-decimal
decoder U24. This low enables U19 and U21. U19
and U21 drive the MEMORY bus with the complement
of the memory state count. The MEMORY bus is
complemented again on A5 so that the uP reads the
true value of the memory state count.

After a Trace or Trace Trigs measurement is
completed, uP A5U11 reads the data stored in the
High Speed Memory. The uP reads the data by
reading from address 274048, 274068, 274108,
274128, and 260078. Each of the first four
addresses enables one of the four RAMS in High-
speed Memory to be read through the B inputs of
data selectors U17 and U20. When the uP reads from
address 260078, all four RAMs are enabled (pin
15 of each RAM is pulled low). The uP then reads the
four flag bits through the A inputs of data selector
Ul17. The uP controls the address in High-speed
Memory that it is reading from through the Memory-
state Counter. The counter is clocked by NMCCK
when the uP writes to address 260038. Pin 3 of
BCD-to-decimal decoder Ul6 goes low when it
detects a write operation to address 260038. U186,
pin 3 returns to a high level when HWRT goes false.
This clocks the Memory-state Counter through U2C.

DELAY AND PASS COUNTERS. The Pass and
Delay Counters count time or triggers in TIME
INTRVL and COUNT TRIGS measurements. They
also provide digital delay when TRIGGER OCCUR-
RENCES and BEFORE TRIG or AFTER TRIG speci-
fications are selected.

When a counting measurement is selected, the six
binary counters are cascaded to make a 24-bit binary
counter. The counter counts the number of NCNT clocks
generated by Assembly A7. During Count Trigs or
Time Interval measurements, uP A5Ull reads the
value of the counter outputs and converts the binary
number to BCD. This number is written to the display
memory for display on the CRT screen. The uP reads
the count from addresses 260008, 260018, and
260028. These addresses are detected by the Ad-
dress Decoder which enables one pair of data
selectors (U19/U21 or U18/U22) by pulling pin 15 of
the appropriate data selectors low. The Address
Decoder also selects the correct input of the data
selector (A or B). Data on the inputs is routed to the
uP over the MEMORY bus.

The ripple carry (RC) output of Ul1 is routed to JK
flop-flop U15A. Ul5A detects a counter overflow
condition. When an overflow occurs, (U1l RC output
goes high), the Q output of U15A goes high (HCTOF).
This status condition is read through data selector
U20 when the microprocessor reads from address
260078. In the Trace mode, HCTOF indicates that
the measurement is complete. In Count Trigs or Time
Interval modes, HCTOF indicates that the maximum
count capability has been exceeded.

A measurement can be delayed in the Trace mode,
until up to 256 triggers have occurred (TRIGGER
OCCURRENCE) and/or until up to 65 472 memory
transactions have occurred (AFTER TRIG). The

number of trigger occurrences specified must be met
before the memory transaction delay starts. If no
Trigger Occurrence specification is selected, the
1611A defaults to 1. The default condition for
memory transaction delay is 0.

The Pass Counter counts trigger occurrences in the
Trace mode. The counter is preset by the uP such that
when the specified number of trigger occurrences is
reached, the RC output of U9 goes high. The uP
presets the counter by subtracting 1 from the specified
trigger occurrences and complementing the results.
This value is written to address 260008 on the
DATA bus. When the Address Decoder detects this
address, it forces the parallel enable inputs (pin 7)
of U9 and Ul14 low. This enables the two binary
counters to be preset to the value on the DATA bus
when a clock in received at pin 2 of both counters.
The clock is produced by U4B when the Address
Decoder detects HWRT and address 260008. U4B
clocks U9 and Ul4 through U2D. R3 and C3 delay
the clock so that the parallel enable inputs will go
low before the clock arrives at the counters. U4B

also provides the clock for the Delay Counter when it
is preset.

The Delay Counter is preset in the same manner
as the Pass Counter, except that 63 is added to the
specified delay. This number is complemented by the
uP and is loaded into the Delay Counter. This offsets
the Delay Counter so that it overflows 64 counts
after the point where the measurement starts. The
overflow condition indicates to the uP that the
measurement is complete. The Delay Counter must be
loaded in two steps since it is a 16-bit counter and the
uP DATA bus is only 8-bits wide. The 8 LSB’s are
preset when the uP writes to address 260018.
The 8 MSB’s are preset when it writes to address
260028.

A partial list may be displayed when using negative
delay (BEFORE TRIG) due to the way the Delay
Counter is loaded. A partial list is displayed when the
1611A does not acquire a sufficient number of
memory transactions before the specified trigger.
This causes the RC output of A8U1ll to go high
before the High-speed Memory has been written to
64 times.

Service

u1?

U32
u33

uzs

A
REF | GRID | REF
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Cc2 D4 TP4
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number of trigger occurrences specified must be met
before the memory transaction delay starts. If no
Trigger Occurrence specification is selected, the
1611A defaults to 1. The default condition for
memory transaction delay is 0.

The Pass Counter counts trigger occurrences in the
Trace mode. The counter is preset by the uP such that
when the specified number of trigger occurrences is
reached, the RC output of U9 goes high. The uP
presets the counter by subtracting 1 from the specified
trigger occurrences and complementing the results.
This value is written to address 260008 on the
DATA bus. When the Address Decoder detects this
address, it forces the parallel enable inputs (pin 7)
of U9 and U1l4 low. This enables the two binary
counters to be preset to the value on the DATA bus
when a clock in received at pin 2 of both counters.
The clock is produced by U4B when the Address
Decoder detects HWRT and address 260008. U4B
clocks U9 and Ul4 through U2D. R3 and C3 delay
the clock so that the parallel enable inputs will go
low before the clock arrives at the counters. U4B

also provides the clock for the Delay Counter when it
is preset.

The Delay Counter is preset in the same manner
as the Pass Counter, except that 63 is added to the
specified delay. This number is complemented by the
uP and is loaded into the Delay Counter. This offsets
the Delay Counter so that it overflows 64 counts
after the point where the measurement starts. The
overflow condition indicates to the P that the
measurement is complete. The Delay Counter must be
loaded in two steps since it is a 16-bit counter and the
uP DATA bus is only 8-bits wide. The 8 LSB’s are
preset when the uP writes to address 260018.
The 8 MSB’s are preset when it writes to address
260028.

A partial list may be displayed when using negative
delay (BEFORE TRIG) due to the way the Delay
Counter is loaded. A partial list is displayed when the
1611A does not acquire a sufficient number of
memory transactions before the specified trigger.
This causes the RC output of A8Ull to go high
before the High-speed Memory has been written to
64 times.
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TROUBLESHOOTING

The PROBE TEST socket output should be used
as a test signal for isolating problems on A8. The
simpler Time Interval and Count Trigs measurements
should be verified before Trace and Trace Trigs.
When a measurement mode is operating incorrectly,
remove the test signal and restart the measurement.
Initial conditions described in the Measurement
Mode theory on this service sheet should be checked.

The Memory State Counter, Pass Counter, and
Delay Counter outputs can be checked for a reset
condition or the correct preset value. If initial con-
ditions are not correct, the output of the Address
Decoder controlling the device should be checked.
To continuously generate initialization signals, it is
necessary to repeatedly press the STOP key and then
the EXECUTE key being checked. If desired, the
Address Decoder can be checked with a signature
analyzer (see procedure on this service sheet).

After initialization is checked, connect the Probe
Test Generator and check status bits and counters.
Data being written on the MEMORY bus by a data
selector can be checked when pin 15 of the data
selector is low. Note that the data selector output is
the complement of the input. The Delay and Pass
Counter chain can be checked four bits at a time by
monitoring the QA, QB, QC, and QD outputs with a
logic state analyzer and clocking on pin 10 of the
counter (use pin 2 for Ul4). The Time Interval mea-
surement with no trigger specification provides a good
clock for this check. The outputs should count from
0 to 15 on each counter. The Memory State Counter
sequence can be checked in the Trace mode by viewing
the entire 64-line display in absolute mode and
verifying that the list progresses from 0000 through
FFFF in sequence. Lines in the listing that are part-
ially correct usually indicate a bad RAM in High-
speed Memory or a bad data selector.

Inputs to the RAMs can he checked with a logic
state analyzer using the negative edge of LDSTOR as
a clock. Another easy check is to key in a trigger
value equal to the data input being checked and verify
that the 1611A triggers. This indicates presence of the
data, since the inputs to the RAM Comparator are
the same lines that are connected to the High-speed
Memory.

A8 SIGNATURE ANALYSIS PROCEDURE.
a. Set 1611A LINE Switch to off position.

b. Remove A8 assembly and reinstall it on ex-
tender board Al4.

¢. Ground A5US3, pin 6.

d. Set Signature Analyzer(SA)controls as follows:

START ..o 1
STOP. ... T
CLOCK ..o
HOLD ........ ... o Released

e. Connect SA Probe to following circuit points:

START ................ool A5U11, Pin 36
STOP.............oiiiiii A5U11, Pin 36
CLOCK...............o.ll A5U11, Pin 18
GND ... A5TP9 (GND)

f. Set 1611A LINE switch to on position.

g. Monitor test points listed in the following table
and verify signatures.

TEST POINT SIGNATURE*

A8U2, Pin 1 VHP
A8U2, Pin 2 A41U
A8U2, Pin 3 H140
A8U2, Pin 4 A41U
A8U2, Pin 5 VLP
A8U2, Pin 6 VH
A8U29, Pin 6 Vi,
A8U7, Pin 3 VHP
A8U7, Pin 4 VLP
A8U7, Pin 10 AC99
A8U7, Pin 12 H335
A8U16, Pin 1 897C
A8U16, Pin 2 8C4H
A8U16, Pin 3 85FP
A8U16, Pin 4 8H17
A8U16, Pin 5 C719
A8U16, Pin 6 947F
*VH = 755U, VHP = 765U, VT, = 0000, VL,p = 0000

U17-22 TRUTH TABLE

INPUTS
OUTPUT Y
OUTPUT
CONTROL SELECT A B
H X X X Y/
L L L X H
L L H X L
L H X L H
L H X H L

Z — Loy 1 foorm
= nign unpedance (0l1)

Model 1611A

Service
U16/24 TRUTH TABLE
‘424, 'L42, 'LS42 | !
NO. BCD INPUT DECIMAL OUTPUT :
b c B A 0 1 2 3 4 5 6 7 8 9 !
i !
L0 L L L L|{L H H H H H H H H H
|1 L L L H:H L H H H H H H H H
i 2 L L H L H H L H H H H H H H
L3 L L H H{H H H L H H H H H H
4 L H L LI1H H H H L H H H H H
5 L H L H}H H H H H L H H H H
6 L H H LIH H H H H H L H H H
7 L. H H H{H H H H H H H L H H
8 H L L L}|H H H H H H H H L H
9 H L L H{H H H H H H H H H L
H L H L H H H H H H H H H H
a H L H H{H H H H H H H H H H
3 H H L L|H H H H H H H H H H
> H H L H|H H H H H H H H H H
z H H H L{H H H H H H H H H H
H H H H|H H H H H H H H H H
«P HARDWARE ADDRESSES
ADDRESS FUNCTION U4 TIMING EQUATION
260008 Reads or loads Pass Counter. T =04 RC
260018 Reads or loads 8 LSB of Delay WHERE R = kQ
Counter. C=pF
T =ns
260028 Reads or loads 8 MSB of Delay
Counter.
260038 Clocks Memory State Counter or
reads its output.
U6/9/10/11/13/14 COUNT EQUATIONS
260048 Resets Delay and Pass Counters to
Zero. COUNT ENABLE =EP ¢ ET ¢ PE
| RC=CETe QAe QBe QCe QD
260058 | Sets or clears trigger store mode. PRESET = PE & CP+
i DO =0 — Clear, DO = 1 — Set. RESET = MR
260078 Reads status of measurement and
flags from High Speed Memory.
274048 Reads 8 bits of external data from
High Speed Memory.
274068 Reads 8 bits of uP data from High U4, PIN 1 ‘ l
Speed Memory. (TPe) |
130 ns
274108 Reads 8 LSB of uP address from U4 PIN 13 TYPICAL
High Speed Memory. '
274128 Reads 8 MSB of uP address from
High Speed Memory.
A8 Timing Diagram

Figure 8-14. Service Sheet 8, Data Storage and Counter Assembly A8 (Sheet 3 of 6)
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MEASUREMENT MODES

The following paragraphs describe how the internal
microprocessor (uP) initiates, monitors and terminates
each measurement made by the 1611A. The descrip-
tions follow the measurement flow charts on this
service sheet.

TIME INTERVAL. The Time Interval measurement
counts 1-us clocks between the Enable and Disable
trace specifications. When TIME INTVL is pressed,
internal uP A5U11 writes 148 to address 361408.
This puts HTRC, HCT, and HTI in a low state, so
that no NCNT clocks are generated by A7TU32. LRST
goes low and clears enable/disable latches ATU20A/B
and U6B. LRST also inhibits the Pass and Delay Coun-
ters by applying a low through A8U5A to pin 7 on all the
counters. HRMC goes high, resetting the Memory
State Counter to 0, and resetting memory state count
overflow flip-flop A8U3C/D. Next, a 0 is written to
address 260048. This resets the Pass and Delay
Counters to zero. Information on the data bus has no
effect when the uP is writing to address 260048.
This address is detected, and the master reset on all
counters is pulled low by A8U16 pin 6. Next, a 0 is
written to address 260058. This clears trigger store
flip-flop A8U15B. A8U15B is not used in the Time
Interval mode.

All counters and flip-flops are now initialized and
the 1611A is ready to start a measurement. The
internal uP starts a measurement by writing 3708
to address 361408. HRMC then goes low, and LRST
and HTI go high. HTI enables part of A7U32 to pass
1-us clocks as long as HENBL is true and LDSBL is
false (see figure 1). Before the Enable trigger specifi-
cation is detected by the 1611A, HENBL is low and
L.DSRL is high. As soon as the Enable trace specifica-
tion is detected by the RAM Comparator, HENBL goes
high and the 1-us clock is passed through A7U32. The
count continues until the Disable trace specification
is met. LDSBL then goes low and inhibits generation

of NCNT. —

HENBL ‘
DSBL NCNT
_._L_—l—_ ‘po ¢ 70 A8

—
HTL
1.5 CK

Figure 1.

During the measurement uP A5U11 monitors and
displays the status of the measurement. The uP
reads from address 260078 and checks the four
least significant bits. The status signals are monitored
through the A input of A8UZ20. In the Time Interval
mode, uP A5U11 detects four conditions. Before the
Enable trace specification is met, all status bits are
low except LDLYL; thus, the status byte is 2. A

WAITING FOR ENABLE message is displayed when
the status byte equals 2. After the enable condition is
met, the output of A7U33A (HARM) goes true,
causing a COUNTING message to be displayed. If
counter capacity is exceeded during the measurement,
A8U15 pin 6 (HCTOF) goes high. This causes a
COUNTER OVERFLOW message to be displayed (see
status byte table on this service sheet).

Until the measurement is completed, uP A5U11
continues to check the status byte, update the count
in the display, and monitor the keyboard for depressed
keys. The count is updated by reading the binary
count from the Pass and Delay Counters, converting
it to BCD, and displaying the results. The keyboard
monitoring function permits the operator to abort
a measurement that is not complete. When the
measurement is complete. ATU20 pin 5 (HDSBL) goes
true. When this is detected, the P reads the final
count and displays it.

COUNTS TRIGS. The Count Trigs measurement
counts the number of triggers between the Enable
and Disable trace specifications. Initialization of
circuits on A7 and A8 is accomplished in the same
manner as in the Time Interval mode, except for
generation of NCNT. To start the measurement,
3718 is written to address 361408, This enables
ATU32 to generate NCNT when a trigger is recognized
between the Enable and Disable trace specifications
(see figure 2). The status byte has the same meaning
as in the Time Interval mode. Except for the gen-
eration of NCNT, uP A11U5 treats Count Trigs
measurements the same as Time Interval measure-

ments.
L
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Figure 2.
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TRACE TRIGS. The Trace Trigs measurement stores
and displays 64 consecutive memory transactions
that meet trigger specifications. No trigger occurrence
or memory transaction delay is available in this mode.
Before this measurement is started, the enable/disable
latches and the Pass and Delay Counters are reset as
in the Time Interval measurement. Next, a 1 is written
to address 260058. The address is detected by the
decoder on A8 and produces a clock for A8U15B. This
allows the DO line of the Data bus (high) to be latched.
In Trace Trigs mode, A8U15 pin 10 (HTSTOR) is high
and A815 pin 9 (LSTOR) is low. HSTOR AND
LTSTOR cause LDSTOR to be generated by HTRG
(see figure 3).

- 1 A7 I A8
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LoLv3s 433 T
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Figure 3.

The measurement begins when 2 is written to
361408 enabling A7TU20A/B and A7U6 to latch the
detected enable and disable triggers. Each time a
trigger is recognized between the Enable and Disable
trace specifications, LDSTOR causes the trigger to be
stored and the Memory-state Counter to be clocked.
In TRACE TRIGS mode, only two status messages
are displayed. When HARM is false, a WAITING FOR
ENABLE message is displayed; when HARM is true,
a WAITING FOR TRIGGER message is displayed.

During the Trace Trigs measurement, data is read
from address 26003g. This data is the value of the
memory state count. If the Memory-state Counter is not
in an overflow condition, the number of memory trans-
actions stored is displayed. When 64 words are stored,
the memory counter will overflow. This inhibits
A8U8 from generatiing more LDSTOR clocks (see
figure 3). The overflow condition is detected by the

internal uP, which then reads data from the High-

speed Memory and displays it in absolute format.

TRACE (NORMAL). In the normal test mode, the
Trace measurement allows 64 consecutive memory
transactions to be stored and displayed. The starting
point of the acquisition can be delayed up to 256
trigger occurrences and/or 64,742 memory trans-
actions relative to the first recognized trigger. TRACE
is initiated by writing to addresses 361408 and
260048 as in the Time Interval mode. Next, a
0 is written to 260058 to disable the trigger store
mode. (HTSTOR and LTSTOR). This allows the
NSTOR clock from A9 to generate LDSTOR through
A8U4A and AS8US8B. The Delay and Pass counters are
now preset as explained in the A8 theory. Thus A8U15,
pin 6 goes high when the measurement is complete.

To start the measurement, a 2 is written to address
361408. This forces A7U32 pin 6 (HTRC) high,
enabling part of U32. Until the pass counter reaches

terminal count, an NCNT clock is generated only
when a memory transaction meets trigger specifi-
cations and is between the Enable and Disable trace
specifications. A7TU9A controls this hy gating HTRG
through U9 when HENBL is true and LDLYDS is
false. Since NCNT is equivalent to a trigger occur-
rence, it serves as a clock for the Pass Counter which
counts the number of trigger occurrences. When the
specified number of trigger occurrences has been
reached, A8U9 pin 15 (HPCTC) and A7U21 pin 6
(HDLEN) go true.

HDLEN enables the delay counter to count delay
and forces A7U21 pin 11 high. This allows NCNT to
be generated each time a pulse from A7U1 pin 10
occurs. Since the pulse is a delayed NCP generated
by the A9 assembly, it occurs on every memory
transaction. NCNT now clocks the Delay Counter on
every memory transaction. At this time, the HTRG,
HENBL, HDSBL, and LDLYDS signals generated by
A7 no longer affect NCNT generation. The measure-
ment stops after A8U11 pin 15 goes high. This forces
A8U15 pin 7 low on the next NCNT clock and pre-
vents A8U8B from generating more LDSTOR clocks.

Up to this point, LDSTOR has been generated for
each NSTOR from A9. Thus, the memory counter may
have overflowed many times and the first memory
transaction to be displayed may not be at location 0
in the High-speed Memory. The uP determines the
first line to be displayed by first reading from address
260038, checking the Memory-state Counter for
overflow, and determining the present value of the
memory state count. If the counter has overflowed,
the information to be displayed in the first line of the
list is at the address equal to the present memory
state count. If there is no overflow, the information
for the first displayed line is at address 0 in the High-
speed Memory.

During a measurement interval, the 1611 A monitors
and displays the status of the measurement. Until the
first trigger is recognized, a WAITING FOR TRIG-
GERor WAITING FOR ENABLE messageis displayed.
If HARM is ture when the status is read, the message
is WAITING FOR TRIGGER. Otherwise WAITING
FOR ENABLE is displayed. When a status byte equal
to 2 or 3 is read, the pass counter value is also read
(address 260008). If the value is not equal to the
preset value, one or more triggers have occurred.
When this condition is detected, the number of trigger
occurrences is computed and displayed, rather than
WAITING FOR ENABLE or WAITING FOR TRIG-
GER. When the pass counter reaches terminal count
and LDLYL becomes true, the status byte is equal to
O or 1, and a DELAYING message is displayed. When
the measurement is complete, A8U15 pin 6 (HCTOF)
goes true. This causes the status byte value to be
greater than 3. A value greater than 3 indicates to the
internal P that the measurement is complete.
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The measurement begins when 2 is written to
361408 enabling ATU20A/B and A7U6 to latch the
detected enahle and disable triggers. Each time a

trigger is recognized between the Enable and Disable
trace specifications, LDSTOR causes the trigger to be

stored and the Memory-state Counter to be clocked.

In TRACE TRIGS mode, only two status messages
are displayed. When HARM is false, a WAITING FOR
ENABLE message is displayed; when HARM is true,
a WAITING FOR TRIGGER message is displayed.

During the Trace Trigs measurement, data is read
from address 260038. This data is the value of the
memory state count. If the Memory-state Counter is not
in an overflow condition, the number of memory trans-
actions stored is displayed. When 64 words are stored,
the memory counter will overflow. This inhibits
A8US8 from generating more LDSTOR clocks (see
figure 3). The overflow condition is detected by the

internal uP, which then reads data from the High-

speed Memory and displays it in absolute format.

TRACE (NORMAL). In the normal test mode, the
Trace measurement allows 64 consecutive memory
transactions to be stored and displayed. The starting
point of the acquisition can be delayed up to 256
trigger occurrences and/or 64,742 memory trans-
actions relative to the first recognized trigger. TRACE
is initiated by writing to addresses 361408 and
260048 as in the Time Interval mode. Next, a
0 is written to 260058 to disable the trigger store
mode. (HTSTOR and LTSTOR). This allows the
NSTOR clock from A9 to generate LDSTOR through
A8U4A and A8US8B. The Delay and Pass counters are
now preset as explained in the A8 theory. Thus A8U15,
pin 6 goes high when the measurement is complete.

To start the measurement, a 2 is written to address
361408. This forces A7U32 pin 6 (HTRC) high,
enabling part of U32. Until the pass counter reaches

terminal count, an NCNT clock is generated only
when a memory transaction meets trigger specifi-
cations and is between the Enable and Disable trace
specifications. A7U9A controls this by gating HTRG
through U9 when HENBL is true and LDLYDS is
false. Since NCNT 1is equivalent to a trigger occur-
rence, it serves as a clock for the Pass Counter which
counts the number of trigger occurrences. When the
specified number of trigger occurrences has been
reached, A8U9 pin 15 (HPCTC) and A7U21 pin 6
(HDLEN) go true.

HDLEN enables the delay counter to count delay
and forces A7U21 pin 11 high. This allows NCNT to
be generated each time a pulse from A7U1 pin 10
occurs. Since the pulse is a delayed NCP generated
by the A9 assembly, it occurs on évery memory
transaction. NCNT now clocks the Delay Counter on
every memory transaction. At this time, the HTRG,
HENBL, HDSBL, and LDLYDS signals generated by
A7 no longer affect NCNT generation. The measure-
ment stops after A8U11 pin 15 goes high. This forces
A8U15 pin 7 low on the next NCNT clock and pre-

vents .ABJ\_;U R from fronarohng more LDSTOR clocks.

100 genoliauiii

Up to this point, LDSTOR has been generated for
each NSTOR from A9. Thus, the memory counter may
have overflowed many times and the first memory
transaction to be displayed may not be at location 0
in the High-speed Memory. The uP determines the
first line to be displayed by first reading from address
260038, checking the Memory-state Counter for
overfiow, and determining the present value of the
memory state count. If the counter has overflowed,
the information to be displayed in the first line of the
list is at the address equal to the present memory
state count. If there is no overflow, the information
for the first displayed line is at address 0 in the High-
speed Memory.

During a measurement interval, the 1611A monitors
and displays the status of the measurement. Until the
first trigger is recognized, a WAITING FOR TRIG-
GER or WAITING FOR ENABLE messageis displayed.
If HARM is ture when the status is read, the message
is WAITING FOR TRIGGER. Otherwise WAITING
FOR ENABLE is displayed. When a status byte equal
to 2 or 3 is read, the pass counter value is also read
(address 260008). If the value is not equal to the
preset value, one or more triggers have occurred.
When this condition is detected, the number of trigger
occurrences is computed and displayed, rather than
WAITING FOR ENABLE or WAITING FOR TRIG-
GER. When the pass counter reaches terminal count
and LDLYL becomes true, the status byte is equal to
0 or 1, and a DELAYING message is displayed. When
the measurement is complete, A8U15 pin 6 (HCTOF)
goes true. This causes the status byte value to be
greater than 3. A value greater than 3 indicates to the
internal uP that the measurement is complete.

Service

TRACE SINGLE STEP. In Single Step test mode,
the TRACE key allows the 1611A to single step the
uP under test and to display the memory transaction
executed. To excute single step trace, no trigger
specifications are required. The Trace Single Step
mode is initiated like TRACE in the Norm Test mode
except that the Pass and Delay counters are not
preset. The only signal used from A7 in this mode is
HRMC. HRMC goes high to reset the Memory-state

Model 1611A

Counter, and returns low when the measurement
starts. When A9 generates an NSTOR, LDSTOR is
produced by AS8U8B and the memory state counter is
clocked. The internal uP monitors the memory state
count to determine when its value is not equal to zero.
When a non-zero condition is detected, the uP starts
reading from High-speed Memory and displays the
result. No status messages are displayed in the Trace
Single Step mode.

STATUS BYTE TABLE

STATUS BYTE VALUE*

MEASUREMENT STATUS

TRACE MODE

2 (Trigger Occurrences = 0)

3 (Trigger Occurrences = 0)

2 or 3 (Trigger Occurrences # 0)
Oorl

>3

TRACE TRIGS MODE
2 (Memory State Count = 0)
# 2 (Memory State Count =0)
# 2 (Memory State Count # 0)
Don’t Care (HMCOF = 1)

COUNT TIME/COUNT TRIGS MODES

"WAITING FOR ENABLE” Displayed
"WAITING FOR TRIGGER” Displayed
"TRIGGER OCCURRENCE =" Displayed
"DELAYING” Displayed

End of Run

"WAITING FOR ENABLE" Displayed
"WAITING FOR TRIGGER"” Displayed
"TRIGGER OCCURRENCES =" Displayed
End of Run

"WAITING FOR ENABLE" Displayed

"COUNTING” Displayed

LAiN

"COUNTER OVERFLOW" Displayed
End of Run

* STATUS BYTE ADDRESS = 260078
Bit 0 = HARM (A8U20, Pin 2)

Bit 1 = LDLYL (A8U20, Pin 5)
Bit 2 = HCTOF (A8U20, Pin 11)
Bit 3 = HDSL (A8U20, Pin 14)

Figure 8-14. Service Sheet 8, Data Storage and Counter Assembly A8 (Sheet 5 of 6)
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E. KEY CHECK ROUTINE

N v Y
WRITE RESET MEMORY COUNTER, WRITE RESET MEMORY COUNTER, WRITE RESET MEMORY COUNTER,
CLEAR ENABLE/DISABLE FF, CLEAR ENABLE/DISABLE FF, 4 CLEAR ENABLE/DISABLE FF,
1g=>361805 | [isapLE cOUNTERS, 145361403 | [ SABLE COUNTERS. 1g~*36140g | DiSABLE COUNTERS.
+ ] ? CHECK FOR -
EXECUTE
WRITE RESET PASS & DELAY WRITE RESET PASS & DELAY WRITE RESET PASS & DELAY STOP KEY. NEW KEY
0-»260045 | COUNTERS TO ZERO. 026004 | COUNTERS TO ZERO. 0-+260043 | COUNTERS TO ZERD.
Y ¥ 2
DISPLAY
WRITE ENABLE TRIGGER WRITE DISABLE TRIGGER JWRITE | DISABLE TRIGGER “SEARCH
13—+26005¢ | crope MoDE. 0-+26005; | STORE MOGE. 8-+260055 | STORE MODE. STOPPED”
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Y
N
READ READ
READ READ MEMORY 1757004 KEYBOARD.
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Figure 8-14. Service Sheet 8,
Data Storage and Counter Assembly A8 (Sheet 6 of 6)
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Figure 8-15. Service Sheet 9, External Probe Assembly AY
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