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Section I

SECTICN |

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. Volume Two is the second in a series of three
publications that document the Hewlett-Packard Model
2114B Computer (Figure 1-1). This volume contains de-
tailed descriptions, instructions, and diagrams applicable to
installation, maintenance, troubleshooting, and repair.
Unless otherwise noted, or to the extent specified infuture
updating or backdating supplements, this publication is
applicable to HP 2114B Computers having serial number
prefix 930- and subsequent.

1-3. The information in Volume Two is intended for
users who have been trained in, or are familiar with, the
operation and maintenance of this or similar Computers in
the Hewlett-Packard line. A thorough understanding of the
information presented in the Specifications and Basic Op-
eration manual, Volume One in this series of publications,

is essential to using and understanding the instructions
presented.

1-4. The purpose of Volume Two is twofold: first it
provides general information, installation instructions, and
overall maintenance data for the Computer and its acces-
sory items; second it provides testing, troubleshooting, and
repair instructions for major functional areas within the
Computer (see Figure 1-2). These are the Central Processor,
the Memory System, the Timing System, the Control Dis-
play System, and the Power Supply. The Input/Output
System is documented separately in the Input/Output
System Operation manual, Volume Three in this series of
publications. Computer options are documented in separate
manuals that supplement the information given in Volume
Two and Three, as applicable.

1-5. The Sections and Appendixes of Volume Two
contain the following information:

148 COMPUTER
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Figure 1-1. Hewlett-Packard Model 2114B Computer
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Figure 1-2. Simplified Block Diagram Showing Major Functions of the 2114B Computer

a. Section I, General Information: Section I contains
information for users requiring an overall knowledge of the
physical and functional makeup of the Computer. Included
are a general description, a brief functional description, and
a list of recommended test equipment and tools for
maintenance, troubleshooting, and repair.

b. Section II, Installation: Section II contains un-
packing and handling procedures, primary power data,
inspection and test procedures, and other information
required during installation of the Computer.

c. Section III, Theory of Operation: Section III de-
scribes the principles of operation of the Control, Arith-
metic, Memory, and Input/Output functions and the Power
Supply.

d. Section IV, Maintenance: Section IV contains
special servicing information, preventive maintenance
schedules and procedures, and adjustment procedures.

e. Section V, Diagnostics: Section V contains step-
by-step procedures for checking the operation of the
Computer. Instructions for using the test tapes are
included. The results of these tests form the basis of
troubleshooting procedures. Listings of the diagnostic tests
are provided.

1-2

f. Section VI, Maintenance Documentation:
Maintenance data consists of schematic diagrams, part
location diagrams, wiring data, logic equations, parts des-
criptions, signal indexes, and other essential data required
during testing, troubleshooting, maintenance and repair.

g. Section VII, Replaceable Parts: Section VII contains
a list of replaceable parts together with the manufacturer,
manufacturers part number, and total quantity listings for
each part.

h. Appendix A: Appendix A provides diagrams and
data for microcircuit packs, integrated circuits, and other
mdular components used within the Computer.

1-6. GENERAL DESCRIPTION.
1-7. COMPUTER ASSEMBLIES.

1-8. The major assemblies that make up the Computer
are shown in Figure 1-3. Important features are listed in
Table 1-1, and described in Paragraphs 1-9 through 1-13.

1-9. PLUG-IN CARDS. Assemblies with reference desig-
nators Al through A15 make up the main portion of the
Computer’s logic circuits. Each assembly is located on a
separate printed circuit card which fits into the Computer’s
card cage. A typical logic card is shown in Figure 1-4.
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Section I

Table 1-1. Major Computer Assemblies

REFERENCE | ASSEMBLY |QUANTITY NOMENCLATURE
Al, A2 02114-60427 2 Driver Switch Card
A3 02114-60429 1 Inhibit Driver Card
A6 02114-6005 1 Sense Amplifier Card
A8,A9,A10,A11 | 02114-60424 4 Arithmetic Logic Card
Al12 02114-60426 1 Timing Generator Card
A13 02114-60425 1 Instruction Decoder Card
Al4 02114-6003 1 Shift Logic Control
Al5 02114-6007 1 1/0 Control Card
A24 02114-6009 1 Display Board
A25 02114-6016 1 Display Cable
A400 02115-6042 1 4K Core Memory Assembly
- 02114-60391 1 Backplane Assembly
- 02114-6020 1 Power Supply Assembly
A300 - 1 Capacitor Board Assembly
A301 02114-6013 1 Heat Sink Assembly

1-10. DISPLAY ASSEMBLIES. The Display board ia a
printed circuit board mounted on the inside of the Com-
puter front panel. The Display board contains driver
circuits for the front pancl lamps, and the sensing as-
semblies for the S-Register. The Display cable links the
Display board with the Computer’s logic cards.

1-11. BACKPLANE ASSEMBLY. The Computer Back-
plane assembly is located beneath the card cage and is
accessed by removing the Computer’s bottom protective
cover. The Backplane contains power supply bussing and
interconnecting circuitry for the plug-in cardsin the card
cage.

1-.12.  POWER SUPPLY. The Computer power supply
provides regulated DC voltages to the logic circuits, in-
dicator lamps and other computer circuitry.

1-13. 4K CORE MEMORY ASSEMBLY. The Core
Memory assembly is located bchind the card cage on the
left side of the Computer. The core stack makes up the
Computer’s memory storage.

1-14. PANEL CONTROLS AND DISPLAYS.

1-15.  The locations of the various panel controls and
indicator displays are shown in Figures 1-5 through 1-7.
Each control and indicator together with a short des-
cription is given in Table 1-2.

1-16.  Major Computer maintenance features for adjust-
ment and servicing are shown in Figures 1-7 and 1-8. Each

major feature together with a short description is given in
Table 1-3.

1-3
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2039-14
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Table 1-2. Location and Description of Controls and Indicators

REFERENCE [ REFERENCE
CALLOUT | DESIGNATION MARKING DESCRIPTION USE
1 A2451 PRESET Capacitance Actuated Proximity | Presets the Computer to the Fetch
Fig.1-5 Switch phase. Turns off Computer I/O Systems.
Clears Control and sets Flag bits.
2, A2452 RUN Capacitance Actuated Proximity | Starts operation at current state of the
Fig.1-5 Switch computer. Switch is lit when a program
is running. When the light is on all front
panel switches except HALT, and
CLEAR REGISTER are disabled.
3 A2453 HALT Capacitance Actuated Proximity | Stops Computer operation at the end of
Fig.1-5 Switch the current phase. When the Computer
is halted, the HALT switch is lit and all
front-panel controls are enabled.
4, A2454 LOAD Capacitance Actuated Proximity |Used with PRESET to load absolute
Fig.1-5 Switch binary tapes by accessing the Computer’s
Binary Loader program.
5, A2455 LOAD Capacitance Actuated Proximity | Stores contents of S-Register into mem-
Fig.1-5 MEMORY | Switch ory location specified by M-Register
contents.
6, A2456 LOAD Capacitance Actuated Proximity | Stores contents of S-Register in P- and
Fig.1-5 ADDRESS | Switch M-Registers.
7, A2475 DISPLAY | Capacitance Actuated Proximity | Displays in the T-Register the contents
Fig.1-5 MEMORY | Switch of the memory location specified by the
M-Register.
8, A2458 SINGLE Capacitance Actuated Proximity | Executes one machine cycle each time
Fig.1-5 CYCLE Switch the switch is pressed.
9, A2459 CLEAR Capacitance Actuated Proximity | Resets S-Register to “zero”.
Fig.1-5 REGISTER | Switch
10, A24516- SWITCH Capacitance Actuated Proximity | Used to enter data manually into the
Fig.1-5 A24531 REGISTER | Switch Computer or to output data under
program control.
11, A24DS12 FETCH Indicata Lamp Lights when Computer is in the Fetch
Fig.1-5 phase.
12, A24DS13 INDIRECT | Indicator Lamp Lights when Computer is in the Indirect
Fig.1-5 phase.
13, A24DS14 EXECUTE | Indicator Lamp Lights when Computer is in the Execute
Fig.1-5 phase.
14 A24DS11 OVERFLOW | Indicator Lamp Lights when the Computer’s Overflow
Fig.1-5 flip flop is set.
15, A24DS10 EXTEND | Indicator Lamp Lights when the Computer’s Extend flip
Fig.1-56 flop is set.
16, Fig.1-5 A24DS15 PARITY |Indicator Lamp Lights when a parity error is detected.
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REFERENCE | REFERENCE
CALLOUT DESIGNATION MARKING DESCRIPTION USE
17, A24DS32- MEMORY Indicator Lamp Displays contents of the M-Register.
Fig.1-5 ADDRESS
18, A24DS48- MEMORY Indicator Lamp Displays contents of the T-Register
Fig.1-56 A24DS63 DATA
19, Fig. 1-6 S1 POWER Toggle Switch Main power switch.
20, A24DS10 MEMORY Slide Switch Turns memory off. Makes memory
Fig.1-6 locations appear as NOP instructions.
21, A24DS11 PHASE Slide Switch Causes Computer to remain in the phase
Fig.1-6 present at the time the switch was set.
22, A24DS12 SINGLE Slide Switch Prevents the P-Register from being in-
Fig.1-6 INSTRUCTION cremented, causing the same instruction
to be executed over and over.
23, A24DS13 LOADER Slide Switch In the “ON” position, allows access to
Fig.1-6 ENABLE the protected area in memory where the
Binary Loader program is stored.
24, A24DS14 LAMP Slide Switch Test front panel lamps.
Fig.1-6 TEST
25, A24DS15 CONSOLE Slide Switch Inhibits the operation of the front panel
Fig.1-6 LOCK controls
26, A302R27 PRIMARY Variable Resistor Used to adjust the transformer primary
Fig.1-1 REGULATOR voltage and hence the voltages of the
logic supplies.
217, A302R42 POWER FAIL Variable Resistor Used to adjust the voltage level at which
Fig.1-7 THRESHOLD a power failure is detected.
28, A302R36 20V Variable Resistor Used to adjust +20 volt Memory supply.
Fig.1-7 MEMORY
SUPPLY

1-7
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Table 1-3. Location and Description of Computer Maintenance Features.
REFERENCE | REFERENCE

CALLOUT | DESIGNATION MARKING DESCRIPTION USE

29, Fig.1-6 F1 F1 Fuse Main power fuse

30, Fig.1-8 J1 - Power Connector Power Receptacle

31, Fig.1-8 - -2 Test Jack -2 volt supply test point

32, Fig.1-8 - -12 Test Jack -12 volt supply test point

33, Fig.1-8 - +5 Test Jack +5 volt supply test point

34, Fig.1-8 - +12 Test Jack +12 volt supply test point

35, Fig.1-8 - +20 Test Jack +20 volt supply test point

36, Fig.1-8 - +30 Test Jack +30 volt supply test point

31, Fig.1-8 - GND Test Jack Reference supply test point

38, Fig.1-8 - - Metal Mesh Air Filter Filters Air for Cooling

39, Fig.1-8 - - Metal Mesh Air Filer Filters Air for cooling

40, Fig.1-8 - - Serial Identification Decal Used to determine manual effectivity.

39 38
40 30 34 32 33 34 35
2039-15 Figure 1-8. Rear View of Computer Showing Maintenance Features

1-8
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1-17.  ACCESSORIES.

1-18.  Basic accessories for the 2114B Computer are
shown in Figure 1-9. Accessories include an ac power cable,
an extender cable, an extender card, and a rack mounting
kit. Also included is a punched tape program for loading
binary programs.

1-19. AC POWER CABLE. The AC power cable is a
heavy duty cable with a standard 3-prong connector (two
power, one grounding).

1-20. EXTENDER CARD. The extender card allows the
logic cards in the main card cage assembly to be extended
out beyond the card cage for testing and troubleshooting.

1-21.  EXTENDER CABLE. The extender cable allows
the logic cards having a connector cable attached to their
48-pin connector (memory and arithmetic logic cards) to be
used with the extender card.

1-22. RACK MOUNTING KIT. The rack mounting kit
allows the Computer to be mounted in a standard 19-inch
equipment rack.

1-23. TAPE LOADING INSTRUCTIONS. Instruction
sheet, encased in clear plastic, used to load binary tapes
into the Computer.

Section I

1-24. MAINTENANCE TOOLS AND TEST
EQUIPMENT.

1-25.  The tools and test equipment recommended for
the maintenance, testing, troubleshooting and repair are
listed in Table 1-4. Unless otherwise noted, tools or test
equipment equivalent to that specified (see critical speci-
fications in Table 1-4) may be substituted.

1-26.  For the use of specific test equipment and test
procesures see Section IV, Maintenance.

1-.27. INSTRUMENT SERIAL NUMBERS.

1.28. Each Computer is identified by an eight-digit
(000-00000) serial number on the rear panel (see Figure
1-8). The first three digits are a serial prefix number used to
document instrument changes. If this prefix number on the
Computer does not agree with the prefix number given on
the title page of the two hardware manuals (Volumes Two
and Three), look for manual changes information
accompanying each volume.

1-29.  Each printed circuit assembly in the Computer has
printed on it an assembly week-date code or logo similar to
that shown in Figure 1-4. The first letter is the revision of
the assembly drawing used to manufacture the assembly.
The three center numbers form a date code used to identify
any circuit changes that may have been made in the assembly.

02115-6047
EXTENDER CABLE

RACK MOUNT KIT
5060-0779

2039-24

NOT SHOWN: BINARY TAPE LOADING INSTRUCTIONS

5060-2267
AC POWER CABLE

EXTENDER BOARD
02116-6040

Figure 1-9. Computer Accessories
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Table 1-4. Recommended Test Equipment

INSTRUMENT

CRITICAL SPECIFICATIONS

RECOMMENDED HP MODEL

Dual Trace Oscilloscope

Voltmeter

Multimeter

Logic Probe*

Isolation Transformer

Variable Autotransformer

Rise time < 10 nsecs.

Accuracy: * 1% of full scale
Input Impedance: 10 Megohms minimum
Ranges: * 1 volt to £50 volts

Accuracy: 3% of full scale
Range: 1 volt to =50 volts

Indication: logic high > +1.4 volts

115:115 volt, 800 volt-amp capacity
(for 60 Hz operation only, 550 volt-amp
capacity will be adequate).

50/60 Hz. 7 amp capacity, 115-80
volts metered.

HP 180A (HP 1801 vert amp,
HP 1820A Time base, HP
10004 A probes)

HP 412A, HP 3430A

HP 427A

HP 10525A

*Qptional.

1-30.

Factory and field assembly changes or modifi-

2114B

changes that are made to the manual to make it compatible

cations to the Computer are covered in updating sup-
plements to the hardware manuals. When an updating
change has been made fo an assembly, there will normally
be a corresponding change in the assembly’s week date
code.

1-31.  Documentation changes are covered by manual
updating supplements. The updating supplement covers any

1-10

with a later version ¢f the Computer.
1-32.  FIELD OFFICE ASSISTANCE.

1-33.  Should you require assistance, contact your
nearest Hewlett-Packard field service office.
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Section II

SECTION Il

INSTALLATION

2-1. GENERAL.

2-2. This section contains information for inspecting,
setting up, and making a preliminary performance test of
the Computer. Included are procedures claims and repack-
aging for shipment.

2-3. Under Paragraph 2-8, information regarding prep-
aration of the Computer for use will be given. This
information includes power requirements, cooling consider-
ations and rack mounting.

2-4, The preliminary check out procedure given in
Paragraph 2-18 verifies that the Computer is functioning
properly and that programs may be loaded and executed.

2-5. INSPECTION.

2-6. If external damage to the shipping carton is evi-
dent, ask the carrier’s agent to be present when the instru-
ment is unpacked. Check the instrument for external
damage such as broken controls or connectors, and dents or
scratches on the panel surface. If damage is evident, refer to
Paragraph 2-20 for recommended claim procedure and re-
packaging information.

2-7. If the shipping carton is not damaged, check the
cushioning material and note any signs of sever stress as an
indication of rough handling in transit. If the instrument
appears undamaged, check for all supplied accessories, then
complete the electrical performance check (Paragraph
2-18).

2-8. INSTALLATION.
2-9. POWER.

2-10. The Computer requires a line voltage of 115 vac (7
amp.) * 10%, with a line frequency of 50 to 60 Hz. For
operation from a 230 vac source refer to Paragraph 2-12.
The main unit power consumption is 500 watts, with the
maximum loading by plug-in options the power consump-
tion is 800 watts.

2-11.  Before connecting the Computer power cord to
the supply voltage make sure that the Computer power
switch is in the “OFF” position.

2-12.  If the Computer has been ordered with option 15
enabling it to operate from a 230 vac source, a stepdown
transformer, HP Part No. 9100-1240, and its power cord,
HP Part No. 8120-0078, should be included with the Com-
puter. The stepdown transformer and its power cable
should then be connected as shown in Figure 2-1. If the
available line voltage is subject to fluctuation it may be
necessary to adjust the Computer’s power fail threshold.

TRANSFORMER

POWER CORD
STEPDOWN COMPUTER

)
8120-0078 POWER CORD HP 21148
PD——( vransrormer D" coupuren

9100-1240
230V (£10%)
50-60 Hz
800 WATT
PRIMARY POWER SOURCE

2039-16

Figure 2-1. Computer Configured for 230V ac

The Computer Supply voltage may also need adjustment
after installation of option 15. For adjustment information
refer to Section IV, Maintenance.

2-13. ENVIRONMENT.

2-14. The 2114B Computer is desi%ned t(g operate Ci)n a
temperature range .of from 10°C to 40°C (50 F to 104 F),
and to a relative humidity of 80% at 40 C.

2-15. In order to maintain proper cooling a minimum of
two inches of rear and side clearance between the Com-
puter and any obstruction to the air flow should be
maintained.

2-16. MOUNTING.

2-17. The Computer is designed for either bench instal-
lation or mounting in a standard 19-inch rack. To mount
the Computer in a rack, follow the instructions contained
in the rack mounting kit (HP Part No. 5060-0779) fur-
nished with the Computer. All necessary hardware is
furnished as part of the rack mounting kit.

2-18. PERFORMANCE CHECK.

2-19.  The performance check consists of two parts. The
first part is a pretest check out of the Computer’s controls
and program loading capability. The second part of the
performance test is the Computer diagnostic program. In-
structions for both the preliminary and diagnostic tests are
given in Section V, Diagnostics.

2-20.  CLAIMS.

2-21: If the instrument is damaged or fails to meet
specifications, notify the carrier and the nearest Hewlett-
Packard Field Office immediately. (Field Offices are listed
at the back of this manual.) Retain the shipping container
and the padding material for the carrier’s inspection. The
Hewlett-Packard Field Office will arrange for the repair or
replacement of the damaged instrument without waiting for
any claims against the carrier to be settled.

2-1
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2-22. REPACKAGING FOR SHIPMENT.
2-23.  USING ORIGINAL PACKAGING.

2-24.  The same containers and materials used in factory
packaging can be used to return the Computer to Hewlett-
Packard for servicing (containers and packing materials may
be obtained from Hewlett-Packard Field Offices). Attach a
tag indicating the type of service required, return address,
model number and full serial number. Also mark the
container FRAGILE to assure careful handling. In any
correspondence, refer to the Computer by model number
and full serial number.

2-25.  USING OTHER PACKAGING.

2-26.  The following general instructions should be used
when repackaging with commercially available materials:

a. Wrap the Computer in heavy paper or plastic.
(Attach a tag indicating the type of service required, the
return address, model number, and full serial number.)

2114B

b. Use a strong shipping container. A double-wall
carton made of 350 pound test material is adequate.

c. Use enough shock absorbing material (3- to 4-inch
layer) around all sides of the instrument to provide firm
cushion and prevent movement inside the container. Pro-
tect the control panel with cardboard.

d. Seal the shipping container securely, and mark it
FRAGILE to assure careful handling.

e. In any correspondence refer to the instrument by
model numher and full serial number.

2-27. WARRANTY.

2.28. Terms of the warranty on the 2114B Computer
and all supplied accessories are described in the warranty on
the inside front cover of this manual. For any additional
information concerning warranty, contact the nearest
Hewlett-Packard Field Office listed at the rear of this
manual.
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SECTION 111
THEORY OF OPERATION

2114B
3-1. INTRODUCTION.
3-2. This section contains an explanation of the op-

eration of the computer. The explanation is on a block
diagram level with a brief discussion of the operation of
major computer functions.

33. OVERALL OPERATION.

3-4. The computer performs five major functions.
These functions are control, computation, memory storage,
input/output and power. In the computer these functions
are interrelated and difficult to separate. The block diagram
shown in Figure 3-1 illustrates the makeup and inter-
reaction of computer functions. Each of these functions are
described in the following paragraphs.

35. CONTROL FUNCTION.

3-6. The control function (Figure 3-2) is made up of
basic timing, memory timing, registers and control logic.
The control function maintains an orderly sequence of
operations in the computer through timing and control
signals.

3-1. BASIC TIMING.

3-8. The computer’s timing is based on the output of
an 8 MHz crystal controlled oscillator. The output of the
oscillator is divided by two to provide a 250nsec clock
pulse. This is used to clock a ring counter which provides
eight timing signals during a period of 2.0 microsec-
onds. The eight timing signals from the ring counter,
various combinations of these signals and the basic 250nsec

CONTROL
LoGIC

ARITHMETIC . : | I

UNIT | b

OVERFLOW

CARRY

EXTEND

I T I T

BUSSES
I A REGISTER ! ‘
GATING
| B REGISTER !
POWER SUPPLY
POWER
FAILURE  f—
DETECTION
+20 v
MEMORY  f—a
SUPPLY
PANEL CONTROLS st
PRIMARY
REGULATOR
LINE SOURCE I
LoGIc
SUPPLIES [
LAMP
supPLY [

2039-17

DATA

MEMORY
CORE
STORAGE
INHIBITING ADDRéSSING SENSING
CONTROL
| MEMORY
TIMING
T REGISTER T
TIMING |
COMPUTER
I
INSTRUCTION s
LOGIC
INPUT/OUTPUT
INTERRUPT
CONTROL ADDRESSING
| 1/0 DEVICE INTERFACES l
1/0 DEVICES

Figure 3-1. Computer Block Diagram
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CONTROL

MEMORY
TIMING

i

BASIC
TIMING

!

INSTRUCTION [¢——
AND PHASE

0GIC =

COMPUTER
LOGIC

2039-18

Figure 3-2. Control Block Diagram

divider output make up the computer’s basic timing. These
signals are routed throughout the computer to regulate
operation.

3-9. MEMORY TIMING.

3-10. The memory timing circuits provide the computer
memory with timing and control signals. Memory timing
signals are generated from basic timing, panel control
settings, and the instruction and phase logic (Paragraph
3-13). Memory timing signals are used to control the
various memory processes such as addressing, reading and
writing.

3-11. REGISTERS.

3-12. The registers used in the computer’s control
function are the Transfer, Memory Address, Program Ad-
dress and the Instruction registers. The Transfer or T-
register is used as a buffer for input/output and memory
transfers. The Memory Address or M-register is used to hold
the location in memory where data is to be stored or
retrived. The Program Address or P-register performs a
similar function. It holds the location in memory of the
next sequential step, in a stored program, that is to be
executed. The Instruction or I-register is used to hold the
coded instruction bits of a computer word.

3-13. CONTROL LOGIC.

3-14. The computer’s instruction logic decodes the
contents of the I-register and generates appropriate control
signals. These control signals, together with timing and
phase signals (Paragraph 3-15) regulate the computer’s
operation.

3-15. The Computer’s phase logic provides regulation of
computer activities into four basic groups. These groups,
fetch, indirect, execute, and interrupt, define areas of
Computer activity. Certain control signals and operations
are inhibited or enabled depending on the type of activity
the Computer is performing.

3-2
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3-16. ARITHMETIC FUNCTION.

3-17.  The Arithmetic function (Figure 3-3) is performed
by three major circuit groups; these are the accumulators,
computational registers, and arithmetic gating. These circuit
groups together with the Computer’s data buslines perform
the Computer’s computations.

CONTROL
LOGIC
ARITHMETIC
UNIT | l |
EXTEND OVERFLOW CARRY
BUSSES
A REGISTER
GATING
2039-19

Figure 3-3. Arithmetic Block Diagram

3-18. ACCUMULATORS

3-19.  The Computer has two accumulators, the A and B
registers. These registers are used for holding and
manipulating data. They are addressable and may be used
for data storage in the same manner that normal core
memory (Paragraph 3-26) is used.

3-20. COMPUTATIONAL REGISTERS

3-21.  Three one bit computational registers aid in
performing arithmetic operations. They are the Overflow,
Extend and Carry flip-flops. The Overflow flip-flop is used
to hold control information as well as positive arithmetic
overflows from the accumulators. The Extend flip-flop is
used to detect negative arithmetic overflows from the
accumulators as well as to link the two accumulators during
shift and rotate operations. The Carry flip-flop is used to
detect and store certain control and bit combinations.

3-22. GATING.

3-23.  The timing and control signals control the gating
of the register and accumulator contents to and from the
Computer bus lines. The gating circuits perform both
logical and arithmetic operations.

3-24.  BUSSES.

3-25.  The Computer bus lines provide a means of linking
the outputs of the gating circuits with the various buffer,
storage and memory elements in the Computer.
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3-26. MEMCRY.

3-27. The Computer’s memory section (Figure 3-4)
provides permanent storage of data in magnetic cores. The
associated memory circuits provide addressing, inhibiting
and sensing for the memory read/write process.

MEMORY

CORE
STORAGE

INHIBITING SENSING

T 1

ADDRESSING

2039-20

Figure 3-4. Memory Block Diagram
3-28. CORE STORAGE.

3-29.  Permanent data storage in the Computer is ac-
complished by magnetizing small ferrite.cores. The cores
are strung in planes. The planes are mounted one on top
of the other to form a “core stack”. The basic core mem-
ory has a capacity of 4086, 16-bit words.

3-30. ADDRESSING.

3-31. The memory’s addressing is accomplished by the
Driver/Switch Cards. These cards take the binary memory
address, contained in the M-register, and decode it into the
appropriate signals required to access the desired 16-bit
word.

3-32.  SENSING.

3-33. The sensing operation is accomplished by the
Sense Amplifier Card. When a core word has been ad-
dressed, the states of 16 cores are sent to the Sense
Amplifier Card. The contents of the memory word are
amplified and sent to the T-register.

3-34.  INHIBITING.

3-35.  The Inhibit Driver Card is responsible for writing
information into the core memory. The T-register provides
the states of the data bits and the Driver Switch Card
provides the address. The write operation is repeated
following every read operation to replace the data word
read out.

Section II1

3-36. INPUT/OUTPUT.

3-37.  The input/output function (Figure 3-5) allows the
Computer to communicate with various external devices.
These devices may be sources of data input, data output or
additional memory storage. The input/output function is
made up of control, addressing and intexrface circuits.

INPUT/OUTPUT l 1

INTERRUPT
CONTROL

Pt p |
DATA l:_'—_'r 1/0 stice INTTERFACES J

1/0 DEVICES

ADDRESSING

2039-21

Figure 3-5. I/O Block Diagram
3-38. CONTROL.

3-39. The control circuitry for the input/output
function is located on the I/O Control Card. This includes
interrupt and flag control as well as priority control for the
input/output function. Detailed information on the oper-
ation of the I/O Control Card is given in Volume Three.

3-40. ADDRESSING.

3-41.  The address circuitry is also located on the I/O
Control Card. The address circuits provide encoding and
decoding of input/output select codes and interrupts.

3-42. INTERFACING.

3-43. Interfacing is the process of signal level
modification and control translation that allows the Com-
puter to communicate with a wide variety of input/output
devices and instruments. Interface cards, at least one for
each input/output device, are located in the Computer I/O
slots. The operation of Interface Cards are covered in the
respective interface kit manuals.

3-44. POWER SUPPLY.

3-45. The Computer’s power supply (Figure 3-6) pro-
vides regulated and unregulated supplies for the various
computer functions. The power supply monitors the
voltage level of the ac power source and provides a power
failure signal if the voltage drops to unsafe levels.

3-46. PRIMARY REGULATOR.
3-47. The Primary Regulator provides regulation of ac
line voltage to the primary side of the power supply trans-

former.

3-3
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POWER SUPPLY

POWER
FAILURE =
DETECTION

+20 V
[—==1 MEMORY I
SUPPLY

PANEL CONTROLS
PRIMARY

REGULATOR
LINE SOURCE

LOGIC -
SUPPLIES

LAMP -
SUPPLY

2039-22

Figure 3-6. Power Supply Block Diagram
3-48. POWER FAILURE DETECTION.

3-49. The Power Failure Detection circuits monitor the
voltage level of a special 12 volt supply. This supply is de-
signed to be the first to drop its voltage level in the event
of a power failure and the last supply to return to oper-
ating voltage when power is restored. When the output of
this supply drops to approximately 8.2 volts, a power fail
signal is generated and is used to halt or, if the autorestart
option is installed, to interrupt to a power failure service

34
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routine. As long as the voltage levels remain at normal
levels a “power on” signal is generated allowing normal
Computer operation.

3-50. MEMORY SUPPLY.

3-51. The Computer’s memory supply is further regu-
lated to provide a temperature compensated voltage level for
driving the memory circuits. The higher voltage (+20 volts)
is required by the memory circuits to provide sufficient
current to magnetize the ferrite cores used to store data.

3-52.  LOGIC SUPPLIES.

3-53.  The Computer’s logic supplies provide -2, +5, +12
and -12 volt dc sources for the Computer’s microcircuit
logic. Regulation for these supplies is provided by the
Primary Regulator as well as secondary filtering circuits.

3-54. LAMP SUPPLY.
3-55.  The Computer’s lamp supply is a +30 volt source

for the front panel indicators. This supply is regulated only
by the primary regulator.

P
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SECTION IV
MAINTENANCE
4=-1, INTRODUCTION,
4-2, This section contains special servicing notes, preventive

maintenance information, adjustment procedures, and repair instructions
for the HP 2114B Computer. Refer to the special servicing notes below
before proceeding.

4-3, SPECIAL SERVICING NOTES.
WARNING

Dangerous voltages are present in the computer
even when the Power Switch S1 is in the OFF
position. Do not attempt to remove the pro-
tective cover of the Power Supply, or attempt
maintenance of any kind in the area of the
Power Supply, unless the power cord has first
been removed from the power source. Do not
energize the Power Supply during servicing
unless an isolation transformer is connected
between the main power source and J1 at the
rear of the Computer. Use caution when making
test measurements. Failure to heed this
warning could result in death or injury.

4-4. POWER SUPPLY SERVICING. As stated in the warning preceding
this paragraph, special care must be taken when servicing the Power
Supply. This is because the Primary Regulator circuits (located on the
Heat Sink Assembly A301, Capacitor Board Assembly A300, and Regulator
Card A302) are tied directly across the ac power input line, and

are referenced to one side of the ac line rather than to the chassis
or earth ground. Therefore these circuits present a potential hazard
to personnel as long as the power cord is connected between the ac
power source and J1 at the rear of the Computer. For this reason, it
is imperative that the power cord be removed from the ac source before
attempting to service the Power Supply.

4-5, If for any reason (except as noted in Paragraph 4-7) it is
necessary to energize and test the Power Supply during servicing,

the hazard explained above must be reduced by connecting an isolation
transformer between the ac power source and J1 at the rear of the
Computer (see Figure 4-1). This also allows the use of ground reference
test equipment without danger of damage to the circuit of the test
equipment,

4-6. A 115-volt ac isolation transformer with a minimum rating of
" 800 volt-amperes is required. This relatively high volt-ampere rating
is required because the Power Supply does not present a purely
resistive load to the secondary of the isolation transformer. It is
important that an isolation transformer of lesser rating not be used.

4-1
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Figure 4-1. Isolation of the Computer Power Supply
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4-=17, The above precautions must be observed whenever contact or
exposure to the Power Supply circuits, intentionally or accidentally,
is a possibility. Supply voltages can be measured safely from the
test jacks on the Rear Panel Assembly, at the Card Cage Assembly,
and at the Front Panel Assembly without the necessity of using an
isolation transformer in the ac input line.

4-8, MAINTENANCE PROCEDURES,

4-9, The HP 2114B Computer requires a minimum of routine mainten-
ance to ensure proper Computer operation. The routine maintenance,
usually performed on a monthly basis, consists of cleaning, inspection,
and testing.

4=-10, CLEANING.

4=-11, FILTERS. The Computer®s two air filters, located on the
Computer rear panel, should be cleaned as part of the routine maintene-
ance procedure, or in extreme environments (high dust or oil content
in the air), as needed. To clean the filters perform the following:

a. Remove the filters from the Computer.
b, Blow the filters clean with compressed air.,
C. If compressed air is not available, hot soapy water
may be used as a substitute.
d. Be sure the filters are completely dry and free of grease.
e, Replace the filters.

4-12, DUSTING. Small dust particles may pass through the filters
and build up in the Computer. Use a small vacuum or compressed=-air
hose to remove excess dust. Pay particular attention to heat dissi-
pating areas.

4-13, INSPECTION,

4=-14, Routine maintenance of the computer should include visual
inspection of the mechanical parts of the Computer. Dents, scratches,
or poorly operating controls may indicate damage to the Computer.
Frayed, broken or burned insulation should be checked and corrected
if necessary.

4=15, Refer to Section V, Diagnostics, for further mechanical and
electrical inspection procedures.,

4-16. SUPPLY VOLTAGES.
4-17, Check the Computer®s supply voltages at the test jacks on

the Computer’s rear panel. The various supplies and the acceptable
ranges for each are given in Table 4-1.

4=3
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Table 4-1. Supply Voltages

VOLTAGE MAXIMUM MINIMUM AC RIPPLE
BUS * % PEAK=TO=~PEAK
+ 5v 5.5V 4,3V 0.5V
+12v 13.0V 11.8v 0.3V
-12v =13.0V -11.,9v 0.3V
- 2V - 2,8V - 1.9V 0.4V
+30V 32,0V 29,0V 0.5V
+30V Lamp 32,5V 28,0V 3.0V
+20vV 19,5V*** 19.5V 0.01Vv
* High ac line (127V ac), Minimum Computer Load
*x Low ac line (103V ac), Maximum<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>