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Figure 8-5. A1 Power Supply Schematic
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Figure 8-6. A1 CPU and DLC Schematic
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Figure 8-10. A1 CRT Controller Schematic
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Figure 8-12. Al Deflection Circuit Schematic
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Figure 8-15. A3 Tape Board CPU Schematic
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APPENDIX A
GUIDE TO INTERPRETING ANSI

1. INTRODUCTION.

The Institute of Electrical and Electronics Engineers (IEEE) is developing ANSI symbol notation. The symbols used in this
manual’s schematics are designed according to IEEE Draft 91PR79-16 N. Some basic elements are similar to
conventional symbology, inputs on left and outputs on the right. Where conventional symbology gives a signal mnemonic,
ANSI describes the functional behavior of the logic circuit, and the signal’s relationship to other signals. The
interpretation of this effort in our schematics is to describe the truth table of each component using the ANSI symbology.
Including this information reduces need for component data and other support documents. Definitions of mnemonics and
symbols, as well as illustrations are provided. Table 3 located after the symbol descriptions is a quick reference for ANSI
symbols and notation.

2. SYMBOL OUTLINE

The physical layout of each symbol is simple, Figure 1 shows two variations. The style used depends on the function of
the component. The difference between 1(a) and 1(b) is the control block. The control block visually emphasizes the
difference between control and data inputs.

dependency inputs c;t‘):;;ol
inputs / notation < |
\, 4 EN1 '
EN1 EN2
—Pcs

EN2
PCS /‘ﬂ U# l outputs
— 1 2 — 13 2 /

U#

identifying

(@) number (b) array

Figure 1. ANSI Symbol Outline
3. General Rules:
1. Inputs enter from the left side of the symbol. Elements modifying the inputs are shown with input notation.
2. Outputs leave from the right side of the symbol. Elements modifying the outputs are shown with output notation.
3. A symbol may have input or output notation, or both.
4. Symbols contain two essential ingredients: data and signals which modify the data.
a. Data is shown coming into or leaving from the lower part of the symbol.

b. Signals modifying data or other signals are described with DEPENDENCY NOTATION. These signals are
input to the control block when symbol outline shown in Figure 1(b) is used.
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4. DEPENDENCY NOTATION

Dependency notation defines relationships between internal logic states. It does not show all elements or
interconnections and is written in alphanumberic form, A2 for example. The letter is a dependency notation symbol and
the number is used for identification. There are two types of dependency notation.

1.

2.

Dependency notation at inputs describes conditions which permit action.

Dependency notation at outputs describes conditions which cause the outputs to be active.

5. General Rules

1.

The component’s truth table is described as accurately as possible through the combination of dependency
notation used.

If input or output dependency notation is not present, then all inputs must be at their active state for the output
to be active.

When an output has no label, its normally defined state is dependent on the inputs (low outputs will have low or
negation symbol on the output lirfe).

Labels describing the function of inputs or outputs are prefixed by identifying number(s) of any affecting input.

When an input or output is affected by more than one input, the identifying numbers of each affecting input will
be in the label, separated by commas. The notation is read left to right.

The complement of an internal logic state which affects an input or output has a bar placed over the identifying
numbers at the affected inputs or outputs.

When two or more combinations of inputs make an output or input valid, they are separated by a slanted line (/,
solidi).

Labels may be factored using algebraic techniques.

A+B=AoB
A +-B=AandB

NOTE

For explanation and illustration in this text, the normally defined state of
components in this Appendix follows positive logic conventions.

6. SEQUENCE OF INPUT LABELS

Labels are written left-to-right, in order (left has the first affect) according to their order of effect on the input.

If an input with a single function is affected by other inputs, the qualifying symbol is preceded by the identifying
number(s) of the affecting inputs.

If an input performs several different functions, each may be described on separate input lines or on the same
line with each effect separated by a slanted line (/). Figure 2 illustrates these two formats. In Figure 2(a) input c,
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a—m a M1
b G2 e b G2
c ﬁ TR/1,2R ¢ I 1R
1,2R
(a) (b)

Figure 2. Dependency Notation Layout

a reset line is active when input a is high or (/) when inputs a and b are high. Figure 2(b) illustrates the same
idea, but separates the two conditions showing them as separate inputs rather than combining them.

4. All affecting inputs must be in their respective active state for output or input notation to be valid.
5. Each condition imposed on an input by dependency notation must be valid for that input to be active. When an
input is disabled, its contents are not changed and the respective outputs remain at their existing internal logic

states.

6. Two adjacent identifying number notations not separated by a non-numeric character should be separated by a
comma.

7. Sequence Of Output Labels

1. Outputs with several different labels, are shown in the following order (left to right):
a. the postponed output symbol, when used,
b. labels which indicate when the internal logic state of the output is affected, in left-to-right order,
c. labels which indicate an effect of the output on inputs or other outputs of the element,
d. finally, symbols for open circuit or tristate outputs are placed just inside the boundary.

2. If an output symbol has several sets of labels representing different functions (i.e., dependent on mode) these sets
may be shown on different output lines connected outside the symbol outline (similar to the input examples shown in

Figure B-2, only placed on the outputs).

a. In cases when this method of presentation is not advantageous, the output may be shown once and each
different set of labels should be separated by a slanted line (/).

3. Two adjacent identifying number notations not separated by a nonnumeric character should be separated by a
comma.

8. DEPENDENCY NOTATION DESCRIPTION

To date IEEE has defined ten types of dependency notations. Table 1 gives a brief description of each type.
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Table 1. ANSI Dependency Notation
Type of Letter Affecting Input Affecting Input
Dependency Symbol At Its 1-State At Its O-State
Address A Permits action Prevents action (address
(address selected) not selected)
Control C Permits action Prevents action
Enable EN Permits action Prevents action of inputs
outputs off
outputs at external high
impedance, no change in
internal logic state
Other outputs at internal
O state
AND G Permits action Imposes O state
Mode M Permits action Prevents action
(mode selected) (mode not selected)
Negate (X-OR) N Complements state No effect
RESET R Affected output reacts No effect
as it would to S=0,
R=1
SET S Affected output reacts No effect
as it would to S=1,
R=0
OR \% Imposes 1 state Permits action
Inter- z Imposes 1 state Imposes O state
connection

9. ADDRESS (A)

Represents address inputs of a device. In particular, memories and similar devices which use addresses to select
specified sections of a multidimensional array. Each address input is labeled with an A, followed by an identifying number
which corresponds to the .address selected by the input. Figure 3 illustrates address dependency notation.

a | A1
a (o] A 0
N 3 b —— A2
C — ] C4 c A3
L..l [_l d— ]ca
d 2,4D A e -1 r
e 2,4D A f
f — E—
9 — h

. (b)
Figure 3. Address Dependency
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INPUTS: In example (a) inputs b and c illustrate address lines which form a binary code address to
select an output.

NOTE

Anytime that the form 3or AO-3is used in an ANSIsymbol, it refers to the binary truth
table. This means that there are four possible conditions (0-3)dependent on the state
of the line. For example, if line a is high and line bis low, then address two (10) will be
active. In other cases, with different dependency notation, it could be mode 2.

a b
0 0 0
1 0 1
2 1 0
3 1 1

The c input is a clock. The d input is a data input. Read the dependency notation as follows: mode 2 (10)
and (,) the clock (4) must be active for data to enter the component.

Example (b) has three separate address lines. Each address is followed by an identifying number. Input e
shows that when input b (identifying number 2) and input d, the clock (4) are active, data can be clocked
into the component.

OUTPUTS: In this example there are no output dependencies. When the appropriate input lines are
addressed, data will appear at the respective output.

10. CONTROL (C)

Control dependency identifies inputs that initiate actions, for example, an edge-triggered clock. These inputs can enable
or disable data inputs of stored elements. An internal 1 state enables the affected inputs.

2 b———d
c 1D c _1.,2[) —— e
d=——1,2D
(a) (b)

Figure 4. Control Dependency

Inputs: In example (a), both a and b are control inputs. They have different identifying numbers to show
that they control different functions of the component. Thus input c is controlled by only input a.

In example (b), input c or d will be enabled dependent on the state of input a. When a is a 1, input ¢ will
be enabled; when it is a O, input d will be enabled. The 2D shows that the affected input will be ANDed
with input b (input b shows AND function).
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Outputs: In example (a) for output d to be active, input b must be enabled (1 state).

In example (b), since no dependency notation is shown, the output is dependent on the inputs. When the
inputs are active, the output is enabled.

11. ENABLE (EN)

Identifies enable inputs. When the EN input is at an internal 1 state, the inputs affected are enabled. When the EN inputis at
its internal O state, the inputs and outputs affected are disabled, open collector outputs are turned off, three-state outputs are
at their normally defined internal logic states but externally exhibit high impedance, and all other outputs (e.g., totem pole
outputs) stand at their internal O states.

a EN1

T TVp—»

¢—Ap 1V}—c

Figure 5. Enable Dependency

INPUT: Input a enables an output in either state. To emphasize this aspect, the signal is shown as two
enable inputs. The second input has the identifying number 1 to show that it is dependent and in this
case a part of EN1. Input d is a data input with dependencies.

OUTPUTS: When input a is low (0), output ¢ is disabled and output b is enabled. When input a is high (1),

output b is disabled and output c is enabled. The inverted triangle by the output indicates that it is a tri-state
output.

12. AND (G)

Two inputs or outputs ANDed together is a common relationship. Traditionally AND gates are drawn as a part of the
component outline with the signal input connected to the gate. G dependency notation describes this relationship as
shown in Figure 6. When an input or output stands at its internal 1 state, all inputs and outputs affected are enabled.

ANSI Block Diagram Traditional

a 1 a —— & a
S P SN = ‘

—_ — b
[+ 1 &

h—— [

N ——— c
(a) (b) (c)

Figure 6. AND Dependency

INPUTS: Example (a) describes a component with two 2-input AND gate. Inputs a and c are dependent
on input b. To show this dependency inputs a and c are labeled with a “1”, which refers to the 1 of input
b. To make input a active, input b must be at a 1 state (high); for input c to be active, input b must be at a
0 state (low).
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OUTPUTS: Although no outputs are shown in the above examples, when a G dependency appears, they
should be read the same way as inputs.

13. MODE (M)

Mode dependency identifies one or more inputs which select the operation mode of a component. When an M
dependency identifies several modes or functions, the appropriate identifying number is placed in the label of the affected
input or output. Each function applying to an input is seperated by a slanted line (/). When the M input or output is at its
internal 1 state, the affected inputs or outputs are enabled.

a——Pcas2—/3+
b o mo a olm o (2/3)4 e
c —1 3 b 1 3 0.4 f
r c N4
2,4/3,5 g
— 2.4p d — G5
1.4D |
—1 140 (b)
(a)

Figure 7. Mode Dependency

INPUTS: In example (a), input a is the control input. It controls three functions. It is a clock for entering
data. In mode 2 it causes data to shift right once and in mode 3 the contents of the register are
incremented by 1 count. Inputs b and ¢ form a binary number. The mode or state which is created
identifies the operation mode of the component. In this case:

Mode O (b=0,c=0), inputs do not affect outputs, so the outputs remain at their existing state
Mode 1 (b=1,c=0), inputs e and f are active, data enters the component

Mode 2 (b-0O,c=1), shifting down and serial loading through input d takes place

Mode 3 (b=c=1), counts up by 1 count per clock pulse

NOTE

Any time that the form 3 or M0O-3 is used in an ANSI symbol, it refers to the
binary truth table. This means that there are four possible conditions (0-3)
dependent on the state of the line. For example, if line a is high and line b is low
then mode 2 (10) will be active.

[}
o

0
1
0
1

w N = O

Input d is enabled in mode 2 when the control (4) is active.

Input e is enabled in mode 1 when the control (4) is active.

Input f is enabled in mode 1 when the control (4) is active.

In example (b), inputs a and b should be combined to represent a binary number. Each binary number
enables a different mode. Input ¢ forms an exclusive OR relationship with any input or output it
modifies. Input d forms an AND relationship with anything it modifies.
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OUTPUTS: In example (a) the outputs are determined by the inputs, so no further dependency notation
is needed.

In example (b), output e may also be read 2,4/3,4. When mode 2 or mode 3 is negated by input c, this
output will be active. Output f is active whenever the mode is not O and negated by input c. When
output g is active, mode 2 is negated by input ¢ or mode 3 is ANDed with input d.

14. NEGATE (N)

Each input or output affected by N inputs or outputs has an exclusive OR relationship with that input or output. When an
N input or output stands at its internal 1 state, the internal logic state of each input and output stands at its internal O

state.

N1

Figure 8. Negate Dependency
INPUT: The a input indicates that there is an exclusive OR relationship.

OUTPUTS: Output b is not affected by input a. Output ¢ has an exclusive OR relationship with input a. If
a=0,thenc=0>b; ifa=1, then c =b.

Table 8. Exclusive OR Truth Table

A B C
o 0o 0
o 1 1
1 (V 1
1 1 0
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15. RESET (R) and SET (S)

SET AND RESET dependencies specify the effect of a combination of R and S elements in a bistable component. R and S
dependencies affect outputs only.

When S input stands at its internal 1 state, the outputs will take on the internal logic states for the combination S=1 and
R=0, regardless of the state of any R input. At an internal O state the S dependency has no effect.

An R input at its internal 1 state causes the outputs to take on the internal logic state for the combination S=0 and R=1,
regardless of any S state input.

a b c d
a S c
0 0 no change
b R N d 0 1 0 1
1 0 1 0
1 1 not specified
a b c d
a St 1] ¢ 0 (0] no change
0 1 0 1
b R 1P—d 1 0 1 0
1 1 1 0
a b c d
a s 1 ¢ 0 o no change
0 1 0 1
b R1 1P>~—d 1 0 1 o0
1 1 c c
a b c d
a s1 2 ¢ 0 o no change
0 1 0 1
b R2 1P>—d 1 0 1 o0
1 1 (o] o
NOTE

o
|

= external O state
external 1 state

—-—
Il

Figure 9. RESET/SET Dependency
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16. OR (V)

V dependency shows a Boolean relationship between inputs and outputs. When a V input or output is at an internal 1
state, all inputs and outputs affected are at their internal 1 state. When a V input or output is at an internal O state, all
inputs and outputs affected are at their normally defined internal logic states.

Figure 10. Or Dependency
INPUT: The a input indicates that there is an OR relationship to the output.

OUTPUT: The a input is ORed with internal state of the b output.

17. TRANSMISSION (X)

Transmission dependency indicates controlled bidirectional connections between affected input and output ports. When
an X input or output is at its internal 1 state, all input and output ports affected are bidirectionally connected and are at

the same internal logic state or analog signal level. When an X input or output is at its internal O state, the connection
associated with this dependency notation is broken.

X1 1/1—_4'9_0

Figure 11. Transmission Dependency
INPUT: Input a indicates that a transmission dependency exists between outputs.

OUTPUT: When input a is at a 1 state, there is a bidirectional internal connection between outputs b
and c. If input a is at a O state there is a bidirectional connection between outputs ¢ and d.

18. INTERCONNECTION (2)

Indicates connections between inputs, outputs, internal inputs, and internal outputs in any combination inside the

symbol. The internal logic state of an input or output affected by a Z input or output remains the same, unless modified by
additional dependency notation.

G1

b—— 122

Figure 12. Interconnection Dependency

INPUTS: Input a indicates an AND relationship. When input a is ANDed with input b there is an internal
connection which will not affect the output state.

10
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OUTPUT: Notice that there is no output dependency, this means that ariy output is dependent on the
inputs. Output c is active if input b makes the internal connection. The output state is the same as the
internal logic state.

19. BISTABLE ELEMENTS

The four types of bistable elements use the dynamic input symbol, the postponed symbol, and dependency notation.
1. Transparent latch inputs are level-operated. The D input is active while the C input is at its internal 1 state.
2. Edge-triggered components accept data from D, J, K, R, or S inputs on the active transition of the C input.

3. Pulse-triggered components require data to be setup before the control pulse starts. The C input is static since
the output is postponed

4. The data-lock-out component is similar to the pulse triggered. The C input is dynamic since after input C goes
through its active transition, the data inputs are disabled and data is not held. The output is postponed until the C

input returns to its initial external level.

Synchronous inputs are identified by their dependency labels (1D, 1J, 1K, 1S, 1R), whereas asynchronous inputs (S,R) are
not dependent on C inputs.

Transparent Latches

1D

—c1 — —tm
c1

11D

Nt

Edge Triggered
Bistable

1D

> C1

—Pcm —

[

AN

Pulse Triggered
Bistable

J
c1
1K

Cm j [ N—

bl L

11
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Data-Lock-Out

Bistable
s
—pem Np— | e
—7P i
—1 1K Y
N

20. MONOSTABLE ELEMENTS

There are two types of monostable elements: retriggerable and non-retriggerable. The first retriggers during the output
pulse. The second can not be retriggered during the output pulse.

21. Retriggerable Monostable

I L—

When the input changes to a 1 state the output changes to or remains at a 1 state. After a period of time characteristic to
the device, the output returns to O state.

22. Non-retriggerable Monostable

When the input changes to 1 state, the output changes to 1 state. The output returns to O state after a period of time
characteristic of the device, regardless of any input variable changes.

23. CODERS

X/Y

X and Y may be replaced by appropriate indications of the code used to represent the information at the inputs and
outputs respectively.

For each input code, the internal input logic state determines an internal value. This value is reproduced by the internal
logic states of the outputs, depending on the output code.

Relationships between internal logic states of inputs and the internal value is indicated one of two ways.

1. Labeling the inputs with numbers, the internal value equals the sum of the weights associated with the inputs at
their internal 1 state.

2. Replacing X with an appropriate indication of the input code and labeling the inputs with characters that refer to
this code.

12
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Relationships between the internal value and the internal logic states of the output are indicated in one of two ways.
1. The output label is a list of numbers which represent the internal values leading to the internal 1-state of the output.
Each number in the list is separated by a slanted line (/). This labeling may be used when Y is replaced by a letter
denoting a type of dependency. If a continuous range of internal values produces the internal 1 state of an output,

this is indicated by two numbers. The beginning and the end of the range are separated by three dots.

2. Replace Y with an appropriate indication of the output code and label the outputs with characters that refer to
this code.

13
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Table 3. General Qualifying Symbols
Symbol Description
& And gate or function.
>1 OR gate or function. The symbol was chosen to indicate that at least one active input is needed to
activate the output.
=1 Exclusive OR. One and only one input must be active to activate the output.
= Logic identity. All inputs must stand at same state.
2k An even number of inputs must be active.
2k+1 An odd number of inputs must be active.
1 The one input must be active.
>ord A buffer or element with more than usual output capability (symbol is oriented in the direction of
signal flow).
T Schmitt trigger; element with hysteresis.
X/Y Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.).
MUX Multiplexer/data selector.
DMUX or DX Demultiplexer.
) Adder.
P-Q Subtracter.
CPG Look-ahead carry generator.
T Multiplier.
COMP Magnitude comparator.
ALU Arithmetic logic unit.
e Retriggerable monostable.
1 Non-retriggerable monostable (one-shot).
_,_91_ Astable element. Showing waveform is optional.
J}Ef_‘_ Synchronously starting astable.
_,.G,_,!.,_ Astable element that stops with a completed pulse.
SRGm Shift register. m = number of bits.
CTRm Counter. m = number of bits; cycle length = 2m.
CTR DIVm Counter with cycle length = m.
ROM Read-only memory.
RAM Random-access read/write memory.
FIFO First-in, first-out memory.

*Not all of the general qualifying symbols have been used in this manual but they are included here for the sake of completeness.

14
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Table 3. General Qualifying Symbols (cont'd.)

Description

Postponed output (of a pulse-triggered flip-flop). The output changes when input initiating
change (e.g., a C input) returns to its initial external state or level.

Bi-threshold input (input with hysteresis).

NPN open-collector or similar output that can supply a relatively low-impedance L level when
not turned off. Requires external pull-up. Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but is supplemented with a built-
in passive pull-up.

NPN pen-emitter or similar output that can supply a relatively low-impedance H level when not
turned off. Requires external pull-down. Capable of positive-logic wired-OR connection.

Passive-pull-down output is similar to NPN open-emitter output but is supplemented with a
built-in passive pull-down.

3-state output.
Enable input
When at its internal 1-state, all outputs are enabled.
When at its internal O-state, open-collector and open-emitter outputs are off.
Three-state outputs are at normally defined internal logic states and at external high-
impedance state, and all other outputs (e.g., totem poles) are at the internal O-state.
Usual meanings associated with flip-flops (e.g., R = reset, T = toggle)
S
Data input to a storage element equivalent to:
R

Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.

Counting up (down) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.
Binary grouping. m is highest power of 2.

The contents-setting input, when active, causes the content of a register to take on the
indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping. . . indicates two or more terminals used to implement a single logic input.

e.g., The paired expander inputs of SN7450. x:l:lE

Fixed-state output always stands at its internal 1 state.

15
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Table 3. General Qualifying Symbols (cont’d.)

Description

P LP T LT L

Logic negation at input. External O produces internal 1.

Logic negation at output. Internal 1 produces external O.

Active-low input. Equivalent to —d in positive logic.

Active-low output. Equivalent to b_ in positive logic.

Active-low input in the case of right-to-left signal flow.

Active-low output in the case of right-to-left signal flow.

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow.

POSITIVE NEGATIVE POLARITY
LOGIC LOGIC INDICATION
Pynatmic 1 o not used
inputs | l H
active 0 1 | L
on not used not used ——]__ H

indicated | 1 0 | L
transition 0

1

Nonlogic connection. A label inside the symbol will usually define the nature of this pin.
Input for analog signals.

Internal connection. 1 state on left produces 1 state on right.

Negated internal connection. 1 state on left produces O state on right.

Dynamic internal connection. Transition from O to 1 on left produces transitory 1 state on right.

Internal input (virtual input). It always stands at its internal 1 state unless affected by an
overriding dependency relationship.

Internal output (virtual output). Its effect on an internal input to which it is connected is
indicated by dependency notation.

The internal connections between logic elements abutted together may be indicated by the symbols shown. Each logic
connection may be shown by the presence of qualifying symbols at one or both sides of the common line and if confusion
can arise about the numbers of connections, use can be made of one of the internal connection symbols.

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected directly to a terminal. The
internal (virtual) output is likewise not connected directly to a terminal.

16
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APPENDIX B
HP 18173A
RS-232C/V.24/INTERFACE POD

 messrenser

.
RESBERERE
sRENENRS

Figure B-1. HP 18173A Interface Pod

B-1. INTRODUCTION

The HP 18173A is an RS-232C/V.24 Interface Pod designed to provide the connection between the
HP 4951A Protocol Analyzer and the Data Terminal Equipment (DTE) and/or Data
Circuit-Terminating Equipment (DCE). The HP 18173A is compatible with CCITT V.24 and EIA
RS~-232C electrical, mechanical, functional, and procedural specifications.

This appendix includes information to install, operate, and service the HP 1817 3A.
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B-2. INSTALLATION

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn off the power and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

Turn off the Protocol Analyzer before
connecting or disconnecting any Interface Pod.

B-3. OPERATION

Once the Interface Pod cable is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

B-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph B-5.
B-5. HP 18173A Self Test

Description

This test has two parts: a check that there is an Interface Pod connected to
the Protocol Analyzer and verification that the data lines work.

Set Up
1. Turn on the HP 4951A.
2. Press MORE.
3. Select <SELFTEST>.
4. Select <POD TEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test will be
automatically performed.

2. If there are no failures, POD TEST PASSED is displayed.



B-6. ADJUSTMENTS

There are no adjustments for the HP 1817 3A.

B-7. REPLACEABLE PARTS

HP 18173A
Appendix B

The following tables and figure give information for ordering replacement parts. Table B-1 is the
Manufacturer’s Code List. Table B-2lists the replaceable parts in alphanumeric order. Information is
given for the Description, Quantity, HP Part Number, and Manufacturers Part Number. Chassis and
mechanical parts are listed in Figure B-2. To order a listed part, quote the HP Part Number, indicate

the quantity needed and send the order to the nearest Hewlett-Packard office.

When ordering a part not listed, include the instrument model number, serial number, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table B-1. HP 18173A Manufacturers Code List

MFR ZIP

NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE Wi 53204
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
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H2
Reference HP Part |c Qt Descrioti Mfr
: A escription Mfr Part Number
Designation | Number |D Y p Code
H1 1251-2942 7 4 SCR POST LOCK 04486 D204-18-2
H2 2200-0112 3 3 SCR, MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H3 1251-6074 4 1 CONNECTOR-37 PIN 04486 DC375V
H6 0380-T39625 1 STANDOFF 28480 0380-T39625
H7 1251-4946 5 1 CONNECTOR-25 PIN 04486 DB-255V
H8 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 18173-00001 1 RS-232C PANEL 28480 18173-00001
MP2 5040-4478 5 1 LENS 28480 5040-4478
MP3 4040-2171 (o] 1 HOUSING 28480 4040-2171
w1 18173-61601 3 1 CABLE, INTERCONNECT 28480 18173-61601
w2 18173-61602 5 1 CABLE, RS-232C 28480 18173-61602

Figure B-2. HP 18173A Exploded View

B-4




Table B-2. HP 18173A Replaceable Parts List
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Reference HP Part |c P Mfr
: p r Part Num
Designation | Number |o| QY Description Code Mfr Part Number

Al 18173-60001 8 1 RS-232C INTERFACE POD 28480 18173-60001

A1C1 0180-1746 5 3 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082

A1C2 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082

A1C3 0180-1746 5 CAPACITOR-FXD 15UF+10% 20VDC TA 56289 150D156X902082

A1C4 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C5 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C6 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C7 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C8 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1CS 0180-1846 6 2 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225X9035B2

A1C10 0180-1846 6 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225X9035B2

A1C11 0160-0576 S ? CAPACITOR-FXD ,1UF +-20% S50VDC CER 28480 0160 -0576

A1C12 01600576 S CAPACITOR~FXD ,1UF +-20% S0VDC CER 28480 01600576

A1C13 0160-0576 S CAPACITOR-FXD .1UF +-20X S0VDC CER 28480 0160-0576

A1C14 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 01600576

A1C15 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576

A1C16 01600576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 268480 01600576

A1C17 0160-0576 S CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-0576

A1C18 0180-3050 8 1 CAPACITOR-FXD 330UF+50-10% 16VDC AL 28480 01803050

AIC19 0160-0576 3 CAPACITOR-FXD .1UF +-20% S0VDC CER 268480 0160-0576

A1C20 0160-0576 S5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576

A1E105 1260-0445 0] 2 CONNECTOR 3-PIN M POST TYPE 03206 65500-109

A1E208 1810-0206 o] CONNECTOR 3-PIN M POST TYPE 02483 750-81-R10K

A1T1 1251-6074 4 1 CONNECTOR 37-PIN F D SUBMINIATURE 28480 1251-6074

AlJ2 1251-4944 5 1 CONNECTOR 25-PIN F D SUBMIN 28480 12514946

AlK1 0490-1354 8 1 RELAY 2C SVDC-COIL 2A 250VAC 28480 0490-1354

A1K2 0490-1383 3 2 RELAY AC SVDC-COIL 2A 250VAC 28480 0490~-1383

A1K3 0490-1383 3 RELAY 4C SVDC-COIL 2A 250VAC 28480 04701383

AlR1 046990556 2 3 RESISTOR .11 1X .125W F TC=0+-100 28480 06990556

AIR2 06990556 2 RESISTOR S.11 1% .125W F TC=0+-100 20480 0699-0556

A1R3 0699-0556 2 RESISTOR S5.11 1% .125W F TC=0+-100 28480 06990556

A1R4 0757-0458 7 1 RESIBTOR S51.1K 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-5112~F

A1RS 0757-0289 2 1 RESISTOR 13.3K 1% ,125W F TC=0+-100 19701 MF4C1/8-T0-1332~F

AlRG 0698-3136 2 1 RESIGTOR 14.7K 1% .12GW F TC=0+-100 24546 C4-1/8-T0-1472-F

A1R7 0698—-3453 2 1 RESISTOR 196K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1963~F

A1RB 0698-3158 4 1 RESISTOR 23.7K 14 .125W F TC=0+-100 24546 C4-1/8-T0--2372-F

A1R9 06983266 S 2 RESISTOR 237K 1% .1235W F TC=0+-100 24346 C4-1/8-T0-2373-F

AIR10 0698-3266 5 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4 1/8-T0-2373-F

AIR11 0757-0460 1 1 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6192-F

AlR12 0757-0461 2 1 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6812-F

A1R13 0683-1025 9 2 RESISTOR 1K S%Z .25W FC TC=-400/+600 01121 CBp1025

AIR14 0683--1025 k4 RESISTOR 1K 5% .28W FC TC=-400/+600 01121 Cr102%

A1RIS 0757-0462 3 1 RESISTOR 76K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F

AlR16 0698-8820 7 1 RESISTOR 4.64 1% ,125W F TC=0+-100 28480 0698-8820

A1R100 1810-0292 2 1 NETWORK-RES 14--DIP220.0 OHM X 7 01121 314B221

A1R200 1810-0679 9 10 RES NETWK SIP 4 28480 1810-0679

A1R201 1810-0679 9 RES NETWK SIP 4 28480 18100679

A1R202 1810--0679 9 RES NETWK SIP 4 28480 1810-0679

A1R300 1810-0679 9 RES NETWK &IP 4 28480 18100679

AIR301 1810-0679 ? RES NETWK SIP 4 28480 1810~0679

A1R302 1810-0679 9? RES NETWK SIP 4 28480 18100679

A1R400 1810-0679 9 RES NETWK SIP 4 28480 1810-0679

A1R401 1810-0679 9? RES NETWK SIP 4 28480 18100679

A1R402 1810-0206 8 2 NETWORK-RES 8-5IP10.0K OHM X 7 121 208A103

A1RS500 1610-0679 9? RES NETWK SIP 4 28480 18100679

AIRS01 1810-0679 9 RES NETWK SIP 4 28480 18100679

A1R601 168100368 3 1 NETWORK-RES 6-SIP10.0K OHM X § o1121 206A103

AlRG602 1810-0206 8 NETWORK-RES 8 -SIP10.0K OHM X 7 01121 208A103

A1U103 18203007 4 3 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 23480 182¢-3007

A1U201 1826-075% ? 3 IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339J

A1U301 16826-0759 ? IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339J

AlU302 1820-3007 4 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 283480 18203007

A1U303 1990-0883 7 1 DISPLAY-LIQ-XTAL 28480 19900883

A1U400 1858-0047 S 1 TRANSTSTOR ARRAY 16-PIN PLSTC DIP 13606 ULN-20 034

A1U401 18260759 9 IC COMPARATOR GP QUAD 14--DIP-C PKG 4713 LM339Y

AlU402 1820-3081 4 1 IC ¥F CMOS/74KC D-TYPE POS-EDGE-TRIG 8480 18203081

A1US03 1820-3007 4 IC CATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 18203007

A1U600 1826-0753 3 2 IC OP AMP LOW--BIAS-H-IMPD GUAD 14-DIP-C 04713 MC34004RL

A1U603 18203373 7 1 IC MV CMDS/74HC MONOSTEL CLEAR DUAL. 284080 1620--3373

A1U700 1826-0753 3 IC OP AMP LOW-RIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004EL

A1U703 1820-3396 4 1 IC GATE CMOS/74HC AND-OR-INV DUAL 2-INP 20480 1820-33%6
0380-0162 1 2 STANDOFF-RVT-ON .75-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
0380-0332 7 4 STANDOFF-RVT-ON .187-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION

A1XJ400 1251-8360 5 36 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1XJ503 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1XJ504 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1S501 3101-2732 8 1 DIP SWITCH 28480 3101-2732
18173-61601 6 1 BD INTERCONN CBL 28480 18173-61601
1251-7642 4 1 KEYING PLUG 01380 206509-1
1260-0445 0 2 SQUARE PINS, .425 IN LONG 03206 65500-109
1251-2942 7 SCREW LOCK POST 04507 318-15-99-011

B-5
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B-8. SERVICE

The following paragraphs contain service information for the HP 18173A. Included is the Theory of
Operation, RS-232C/V.24 Signal Mnemonics, Troubleshooting, Component Locators, and
Schematics.

B-9. THEORY OF OPERATION

The Interface Pod has the following capabilities:
1. It translates voltages to and from RS-232C and HP 4951A logic levels.
2. It displays EIA line signal status (of selected lines only).

3. The HP 4951A can program the HP 18173A to monitor data lines and simulate
DTE or DCE equipment.

4. The HP 1817 3A automatically identifies itself to the HP 4951A.
5. The breakout box is a part of the Interface Pod.
The HP 1817 3A is connected to the HP 4951A by a 37 pin connector. Connection to the device under

test is through a Y-cable. There are three circuits which control the Interface Pod: the SCC (on HP
4951A Main Board), the Receivers, and the Drivers.

B-10. SCC. The SCC is an I/0 device located on the HP 4951A Main Board that controls all
communications between the HP 4951A and the Interface Pods. The HP 4851A operates in three
modes.

1. Monitor mode, the HP 48951A monitors traffic on a communication line.

2. DTE simulate, the HP 4951A drives the data lines and acts as a terminal.

3. DCE simulate, the HP 4951A drives the data lines and acts as the digital side of a
modem or another piece of Data Circuit-Terminating Equipment.

Interface Pod latch A1U204 and an output signal from A1J1 pins 18, 19, and 37 configure the
Interface Pod for the correct mode of operation.
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B-11. Receivers. Receivers A1U201, A1U301, and A1U401 translate voltage levels from
RS-232C to HP 4951A Protocol Analyzer logic levels. The mark and space thresholds are +0.25 and
+2.75 volts respectively. These thresholds also provide 2.5 volts of hysteresis at the physical
interface lines. The receivers operate correctly over an input voltage range of -15 volts to +25
volts and are protected against voltages between -60 and +90 volts by an input voltage divider
network.

B-12. Drivers. RS-232C drivers A1U600 and A1U700 translate the voltage from HP 4951A logic
levels to RS-232C levels. The outputs are current limited with a series resistor to protect against
driver contentions or unintentional shorts to ground in the power supply. The drivers are connected
to the RS-232C interface via latching relays A1K1, A1K2, and A1K3. The relays are software
controlled through the Interface Pod output latch.

Status of the EIA lines is shown on an LCD display on the Interface Pod. Control Line bar indicators
are turned on when the control line is ON. The transmit and receive clock and data indicators flash at
a 2 Hz rate when edge transitions are detected.

Two of the LCD indicators provide valid mark and space threshold information. RS-232C mark and
space thresholds are 3 and -3 volts respectively. A mark/space LCD detect can be connected to
any incoming EIA line. When the voltage applied to this input is a valid mark or space, the appropriate
indicator turns on. If the voltage is between the two thresholds, neither indicator turns on.
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B-13. RS-232C SIGNAL MNEMONICS

The HP 18173A is designed to accomodate two similar interface standards, the RS-232C and the
V.24. Table B-3 describes RS-232C/V.24 signal mnemonics.

Table B-3. RS-232C/V.24 Signhal Mnemonics

CON- SIGNAL MNEMONICS

NECTOR EIA CCITT HP DESCRIPTION

PIN NO DISPLAY

1 AA 101P Protective Ground

2 BA 103 TD Transmitted Data

3 BB 104 RD Received Data

4 CA 105 RTS Request To Send

) CB 106 CTS Clear To Send

6 CcC 107 DSR Data Set Ready

7 AB 102 GND  Signal Ground

8 CF 109 CD Carrier Detect (Received
Line Signal Detector

9 unassigned

10 unassigned

11 unassigned

12 SCF 122 SCD Secondary Carrier Detect

13 SCB 121 SCS Secondary Clear to Send

14 SBA 118 STX Secondary Transmitted Data

15 DB 114 TC Transmit Signal Elements
Timing (transmit clock)

16 SBB 119 SRX(SRD) Secondary Received Data

17 DD 115 RC Receiver Signal Element
(Receive Clock)

18 unassigned

19 SCA 120 SRS Secondary Request to Send

20 CD 108.2 DTR Data Terminal Ready

21 CG 110 SQ Signal Quality

22 CE 125 RI Ring Indicator

23 CH/CI 111/112 DSR CH=Data Signal Rate
Selector, DTE
Cil=Data Signal Rate
Selector, DCE

24 DA 113 XTC Transmit Signal Element
Timing (DTE source)

25 unassigned
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B-14. TROUBLESHOOTING

Before troubleshooting the HP 18173 Interface Pod, verify that the HP 4951A is functioning correctly.
To verify operation follow the procedure below.

1. Turn on the HP 4951A.

2. Press MORE.

3. Select <SELF TEST>.

4. Select <LOOP>.

5. If there are any failures, repair then repeat the test. If there are no failures, proceed
to step 6.

8. Select <POD> and look for failures.
7. Turn off HP 4851A and connect the following jumpers for the DCE test:
RD to TD
DSR to DTR
CTS to RTS
a. For the DTE test connect the following jumpers:
CTS to RTS and CD
8. If the POD test has any failures, enter the following program to isolate the part of the
circuit needing repair.
B-15. SET UP

1. Press EXIT twice to return to the Top Level Menu.

2. Input the program in Table B-4. Press indicates that the key is on the keyboard and
select indicates a softkey.
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Table B-4. DCE Test Program

Select RESET

SIMULATE

DCE
Press MORE
Select SET LEAD

CTS

OFF

AND THEN
Press MORE
Select SET LEAD

DSR

OFF

AND THEN
Press MORE
Select SET LEAD

CD

OFF

AND THEN

SEND
Type in CTS OFF
Press RTN

Select NEXT BLOCK
Press MORE
Select SET LEAD

CTS

ON

AND THEN
Press MORE
Select SET LEAD

DSR

ON

AND THEN
Press MORE

SET LEAD

CD

ON

AND THEN

SEND
Type in CTS ON
Press RTN




Table B-4. DCE Test Program (continued)
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Press
Select
Press
Select
Type in
Press
Select

Type in
Press

RTN

AND THEN
MORE

WAIT

500

RTN

NEXT BLOCK
WHEN TRIG
LEAD

CTS

ON

THEN GOTO
Block 1
RTN

B-16. PROCEDURE

1. Press EXIT/Halt.

2. Select <RUN MENU>.

3. Select <SIMULATE>.

B-17. TROUBLESHOOTING

1. All of the lines on the CRT should be active:

2. Check the LCD display. All of the segments should be active except —-, ON, and OFF.
(--is never active).

a. If there are any segments not turned on, troubleshoot that part of the HP 18173A
circuitry.

3. If aDTE problem is suspected, enter the program for DTE troubleshooting.

a. All of the lines on the CRT should be active except CD, ON & OFF.

b. All LCDs should turn on except DCE.

c. If there are any other segments not turned on, troubleshoot that part of the HP
1817 3A circuitry (except —-, on, and off).

B-18. SET UP

1. Press EXIT twice to return to the Top Level menu.

2. Enter the program in Table B-5.
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Table B-5. DTE Test Program

Select

RESET
SET UP
SIMULATE

Use the Cursor Up key to scroll to the DTE clock setup

Select
Press

Press
Select

Press
Select

Type in
Press

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select
Type in
Press

DTE
EXIT/(Halt)

MORE
SET LEAD
RTS

OFF

AND THEN
MORE
SET LEAD
DTR

OFF

AND THEN
SEND
RTS OFF
RTN

NEXT BLOCK
MORE
SET LEAD
AND THEN
RTS

ON

MORE
SET LEAD
AND THEN
DTR

ON

SEND
RTS ON
RTN

AND THEN
MORE
WAIT

500

RTN
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Table B-5. DTE Test Program (Continued)

Select NEXT BLOCK
WHEN TRIG
LEAD
RTS
ON
THEN GOTO
Type in block 1
Press RTN

B-19. PROCEDURE
1. PRESS EXIT/Halt.
2. Select <RUN MENU>.

3. Select <SIMULATE>.

B-20. TROUBLESHOOTING
1. The inputs to A1UB00 and A1U700 should be at TTL levels (between 0 and +5 volts).
2. The outputs from A1UB00 and A1U700 should be RS-232C levels (+-12 V).

3. The inputs and outputs of all other circuits should be at TTL levels. Check for correct
amplitudes and pulsing signals in all cases.

4. To check the OFF LCD, connect -12VTP to the MARK/SPACE TP. The off
LCDsegment should turn on.

5. To check the ON LCD, short ground pin 7 on the Breakout Box to pin 11, A1U401. The
ON LCD segment should turn on.

6. A1U400, the relay circuit pulses only once, indicating that the entered program is
latched in.

7. If the problem is in the Monitor program, ignore A1UB00 and A 1U700.
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APPENDIX C
HP 18174A

RS-449 INTERFACE POD

Figure C-1. HP 18174A Interface Pod

C-1. INTRODUCTION

The HP 18174A is an RS-449 Interface Pod designed to provide the connection between the HP
4951A Protocol Analyzer and Data Terminal Equipment (DTE) and/or Data Circuit-Terminating
Equipment (DCE). The HP 18174A is compatible with EIA RS-449/422A/423A electrical, mechanical,
functional, and procedural specifications.

This appendix includes information to install, operate, and service the HP 18174A.
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C-2. INSTALLATON

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn the power off and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

Turn off the Probed Analyzer before
connecting or disconnecting any Interface Pod.

C-3. OPERATION

Once the Interface Pod is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

C-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph C-5.
C-5. HP 18174A SELF TEST

Description

This test has two parts: a check that there is an Interface Pod connected to
the Protocol Analyzer and verification that the lines work.

Set Up
1. Turn on the HP 4851A.
2. Press MORE.
3. Select <SELFTEST>.
4. Select <PODTEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test is
automatically performed.

2. If there are no failures POD TEST PASSED will be displayed.



C-6. ADJUSTMENTS

There are no adjustments for the HP 18174A.

C-7. REPLACEABLE PARTS
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The following tables and figure give information for ordering replacement parts. Table C-1 is the
Manufacturer’'s Code List. Table C-2 iists the replaceable parts in alphanumeric order. Information is

given for the description, Quantity, HP Part Number, and Manufacturers Part Number.

Chassis and

mechanical parts are listed in Figure C-2. To order a listed part, quote the HP Part Number, indicate
the quantity needed and send the order to the nearest Hewlett-Packard office.

When ordering a part not listed, include the instrument model number, serial number, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table C-1. HP 18174A Manufacturers Code List

MFR ZIP

NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE wi 53204
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
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Reference HP Part |c| P Mfr
: A t Descri n
Designation | Number |D 4 ptio Code Mfr Part Number
H1 2200-0112 3 1 SCR-MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H2 1251-2942 7 4 SCREW POST LOCK 04486 020418-2
H3 1251-6074 4 2 CONNECTOR-37 PIN 04486 DC37SV
H4 0380-T39625 1 STANDOFFS 28480 0380-T39625
H7 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 5040-4478 5 1 LENS 28480 5040-4478
MP2 18174-00001 3 1 RS-449 PANEL 28480 18174-00001
MP3 4040-2171 o] 1 HOUSING 28480 4040-2171
w1 18174-61601 8 1 RS-449 CABLE 28480 18174-61601

Figure C-2. HP 18174A Exploded View

c-4




Table C-2. HP 18174A Replaceable Parts List
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Reference HP Part |c| o P Mfr
. p t Description Mfr Part Number
Designation | Number (o] =YY p Code
Al 18174-60001 | 9 1 RS5--449 INTERFACE POD 28480 18174-60001
Al1C1 01801846 6 2 CAPACITOR-FXD 2.2UF+-107Z 35VDC TA 56289 150D225X9035R2
A1C2 01801846 6 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225XF035R2
A1C3 0180-1746 ) 2 CAPACITOR-FXD 15UF+-10Z 20VDC TA 56289 150D156X9020E2
AIC4 01801746 5 CAPACITOR-FXD 1S5UF+-10% 20VDC TA 56289 150D156X902082
A1CS 0160-0576 ] 3 CAPACITOR-FXD ,1UF +-20% S0VDC CER 20480 0160~-0576
AlCe 0160-0576 5 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-0576
Al1C7 01600576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A1DS1 1990-0883 7 1 DISPLAY-LIQ-XTAL. 28480 1990-0883
A1J1 12516074 4 2 CONNECTOR 37-PIN F D SUEMINIATURE 28480 12516074
A1J2 1251-6074 4 CONNECTOR 37-PIN F D SUBMINIATURE 28480 1251-6074
A1R1 06983266 G 2 RESISTOR 237K 1% .125W F TC=0+-100 24544 C4-1/8-T0-2373~F
A1R2 06983266 S RESISTOR 237K 1% .125W F TC=0+-100 24546 C4--1/8-T0-2373~F
A1R3 06990556 2 2 RESISTOR S.11 1% .125W F TC=0+-100 28480 06990556
A1R4 06970556 2 RESISTOR S5.11 1% ,125W F TC=0+-100 28480 0699--0556
A1RS 0757-0442 ? 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
AlRS 0757-0442 ? RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T3-1002-F
A1R201 1810-0680 2 10 RES NETWK SIP 2 28480 1810-0680
A1R2D2 1810--0680 2 RES NETWK 6IP 2 28480 1810-0680
A1R203 18100680 2 RES NETWK SIP 2 28480 18100680
A1R204 1810-0368 3 1 NETWORK-RES 6-SIP10,0K OHM X 5 01121 206A103
A1R301 18100680 2 RES NETWK SIP 2 28480 18100680
AIR302 1810-05680 2 RES NETWK SIP 2 28480 18100680
A1R303 18100680 2 RES NETWK SIP 2 28480 18100680
A1R304 1810-036% 4 2 NETWORK-RES 6 -SIP100,.0K OHM X S 11236 750 -61-R100K
A1RAD1 1810—-0680 2 RES NETWK SIP 2 28480 1810-0680
A1IRAD2 1810-0680 2 RES NETWK SIP 2 28480 1810-0680
A1R403 18100680 2 RES NETWK SIP 2 28480 18100680
A1RA404 1810-0680 2 RES NETWK SIP 2 28480 1810-0680
A1RA405 18100369 4 NETWORK-RES 6-SIP100.0K OHM X 5 11236 750-61-R100IK
A1U100 1820-3373 7 1 IC MV CMOS/741C MONOSTEL CLEAR DUAL 28480 1820-3373
A1U101 18203396 4 1 IC GATE CMOS/74HC AND-OR--INV DUAL 2 INP 284860 18203396
A1U103 1820-3081 4 1 IC FF CMOS5/74HC D-TYPE POS-EDGE-TRIG 28480 18203081
Al1U104 1820--3007 4 3 IC GATE CMOS/74HC EXCL~OR QUAD 2-INP 28480 18203007
A1U200 1826-0759 4 3 IC COMPARATOR CGP QUAD 14--DIP-C PKG 04713 LM33?T
A1U202 1820-2831 0 3 ICD 75174 DRIVER 28480 1820-2831
A1U300 1826-0759 ? IC COMPARATOR GP GUAD 14-DIP-C PKG 04713 LM339T
A1U302 1920-2831 L] ICD 75174 DRIVER 28480 1820~-2831
A1U400 1826-0739 ? IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339T
A1U402 18202831 0 ICD 75174 DRIVER 28480 1820-26831
A1U403 1820-3007 4 IC CATE CMO3/74HC EXCL-OR QUAD 2-INP 28480 18203007
A1U404 18203007 4 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 1820-3007
0380-0332 7 4 STANDOFF-RVT-ON .187-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION
1251-2942 7 4 SCREW POST LOCK 28480 1251-2942
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C-8. SERVICE

The following paragraphs contain service information for the HP 18174A. Included is Theory of
Operation, RS-449 Signal Mnemonics, Troubleshooting, Component Locators, and Schematics.

C-9. THEORY OF OPERATION

The HP 4951A operates in three modes.
1. Monitor mode: The HP 4951A monitors traffic on a communication line.
2. DTE simulate: The HP 4951A drives the data lines and acts as a terminal.

3. DCE simulate: The HP 4951A drives the data lines and acts as the digital side of a
modem or another piece of Data Circuit-Terminating Equipment.

The Interface Pod is configured for the correct mode of operation by interface Pod latch A1U204 and
output signals from pins 18, 19, and 37 of the connector between the Interrface Pod and the Protocol
Analyzer.
The RS-449 Interface Pod has the following capabilities.

1. Translates voltages to and from RS-449 and HP 4951A logic levels.

2. Displays EIA line signal status (of selected lines only)

3. Programmable for monitoring and DTE or DCE simulation.

4. Identifies the type of Interface Pod connected to the HP 4951A.

5. Supports differentially driven category | circuits.

C-10. SCC. The SCC is an I/O device located on the HP 4951A Main Board that controls all
communications between the HP 4851A and the Interface Pods.

Drivers A1U1 and A1U2 convert the signal from single ended logic levels to a differential voltage
waveform. These drivers are tristate devices and need no relays to isolate them from the interface
when in the monitor mode.
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Receivers A1U10 and A1U11 operate over a common mode voltage range from -7 to +7 volts and
require a minumum differential of 200 mvolts to change states. They maintain operation over a
differential voltage range from 200 mvolts to 6 volts; however, the positive common mode signal
voltage cannot exceed the RS-449 specification of 10 volts. A1U10 and A1U11 are protected by
divider resistors from signal levels up to 12 volts.

The EIA status of the selected interface lines is displayed on a bargraph LCD. Clock and data

indicators are flashed at a 2Hz rate when line state transitions are detected. Table C-3 lists these
RS-449 lines.

Table C-3. RS-449 Description

TR Terminal Ready
DM Data Mode

RS Request to Send
CS Clear to Send
RR Receiver Ready
SD Send Data

RD Receive Data
RT Receive Timing
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Table C-4. RS-449 Signal Mnemonics
CON- RS-449
NECTOR 4951A DESCRIPTION
PIN DISPLAY MNEMONICS
NO.
1 open open
2 Si Sl Signaling-rate Indicator
3 open open
* 4 DTE SDa Send Data (a)
5 ST STa Send Timing (a)
* 6 DCE RDa Receive Data (a)
* 7 RS RSa Request to Send (a)
8 RT RTa Receive Timing (a)
* 9 CS CSa Clear to Send (a)
10 open open
* 11 DM DMa Data Mode (a)
12 TR TRa Terminal Ready (a)
* 13 RR RRa Receiver Ready (a)
14 RL RL Remote Loopback
15 IC IC Incoming Call '
16 SF SF/SR Select Frequency/
Signaling-rate Selector
17 TT TTa Terminal Timing (a)
18 open open
19 SG Signal Ground
20 RC Receive Common
21 open open
22 DTE SDb Send Data (b)
23 ST STb Send Timing (b)
24 DCE RDb Receive Data (b)
25 RS RSb Request to Send (b)
26 RT RTb Receive Timing (b)
27 CS CSb Clear to Send (b)
28 IS 1S Terminal in Service
29 DM DMb Data Mode (b)
30 TR TRb Terminal Ready (b)
31 RR RRb Receiver Ready (b)
32 SS SS Select Standby
33 SQ SQ Signal Quality
34 open open
35 TT TTb Terminal Timing (b)
36 open open
37 SC Send Common

*Indicates lines which parameters can be selected from HP 4951A screen.
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C-10. TROUBLESHOOTING

Before troubleshooting the HP 18174A Interface Pod, verify that the HP 4951A is functioning
correctly. To verify operation follow the procedure below.

1. Turn on the HP 48951A.
2. Press MORE.

3. Select <SELF TEST>.
4. Select <LOOP>.

5. If there are any failures, repair then repeat the test. If there are no failures, proceed
to step 6.

6. Select <POD> and look for failures.

7. If the POD test shows any failures, enter the program in paragraph C-11 under SET
UP to isolate the part of the circuit needing repair.

C-11. SET UP
1. Press EXIT twice to return to the Top Level Menu.

2. Input the program in Table C-5. Press indicates that the key is on the keyboard and
select indicates a softkey.
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Table C-5. DCE Test Program

Select

Press
Select

Press
Select

Press
Select

Type in
Press

Select
Press

Press
Select

Press

Type in
Press

RESET
SIMULATE
DCE
MORE
SET LEAD
CS

OFF

AND THEN
MORE
SET LEAD
DM

OFF

AND THEN
MORE
SET LEAD
RR

OFF

SEND

CS OFF
RTN

NEXT BLOCK
MORE

SET LEAD
CS

ON

AND THEN
MORE

SET LEAD
DM

ON

AND THEN
MORE

SET LEAD ON
RR

ON

AND THEN
SEND

CS ON

RTN
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Table C-5. DCE Test Program (Continued)

Select
Press
Select
Type in
Press
Select

Type in
Press

AND THEN
MORE

WAIT

500

RTN

NEXT BLOCK
WHEN TRIG
LEAD

Cs

ON

THEN GOTO BLOCK
1

RTN

C-12. PROCEDURE

1. Press EXIT.

2. Select <RUN MENU>.

3. Select <SIMULATE>.

C-13. TROUBLESHOOTING

1. All of the lines on CRT should be active except DTE & RS.

2. Check the LCD display. All of the segments should be active except SD, RS, and TR

(---is never active).

a. If there are any other segments not lit, troubleshoot that part of the HP 18174A

circuitry.

3. if aDTE problem is suspected, enter the program for DTE.

a. All of the lines on the CRT should be active except DCE, CS, DM, and RR.

b. All LCDs should turn on except RD, RT, CS, DM, and RR.

c. If there are any other segments not turned on, troubleshoot that part of the HP
18174A circuitry (except SD, RS, TR and ---).

C-14. SET UP

1. Press EXIT twice to return to the Top Level Menu.

2. Select the following sequence of softkeys to load the DTE test program in Table C-6.
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Table C-6. DTE Test Program

Select

MORE
RESET
SIMULATE

Use the Cursor Up key to scroll to the DTE clock setup

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select
Type in
Press

DTE
EXIT/(Halt)
SIMULATE
DTE
MORE
SET LEAD
RS

OFF

AND THEN
MORE
SET LEAD
TR

OFF

AND THEN
SEND

RS OFF
RTN

NEXT BLOCK
MORE
SET LEAD
RS

ON

AND THEN
MORE
SET LEAD
TR

ON

AND THEN
SEND

RS ON
RTN

AND THEN
MORE
WAIT

500

RTN
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Table C-5. DCE Test Program (Continued)

Select NEXT BLOCK
WHEN TRIG
LEAD
RS
ON
THEN GOTO
Type in block 1
Press RTN
Press EXIT/(Halt)

C-15. PROCEDURE
1. Press EXIT/(Halt).
2. Select <RUN MENU>.

3. Select <SIMULATE>.

C-16. TROUBLESHOOTING
1. Only DTE and RS lines are active on the CRT.
2. LCD segments RD, RT, CS, DM, and RR are not active on display.

3. The inputs to A1U202, A1U302, and A1U402 should be at TTL levels (between O and 5
volts).

4. The outputs to A1U202, A1U302, and A1U402 should be RS-449 levels
(+- 12V).

5. The inputs and outputs of all other circuits should be at TTL levels. Check for correct
amplitudes and pulsing signals.

6. If the problem is in the Monitor program, ignore A1U202, A1U302, and A 1U700.
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APPENDIX D

HP 18180A
RS-232C/V.24/RS-449 INTERFACE POD

ssnensssnes
esnsnene

He punc/v e

Figure D-1. HP 18180A Interface Pod

D-1. INTRODUCTION

The HP 18180A is an RS-232C/V.24/RS-449 Interface Pod designed to provide the connection
between the HP 4951A Protocol Analyzer and the Data Terminal Equipment (DTE) and/or Data
Circuit-Terminating Equipment (DCE). The HP 18180A contains both the HP 18173A and the HP
18174A Interface Pods. For descriptions, refer to Appendixes B and C.

This appendix includes information to install, operate, and service the HP 18180A.
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D-2. INSTALLATION

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn the power off and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

Turn off the Protocol Analyzer before
connecting or disconnecting any Interface Pod.

D-3. OPERATION

Once the Interface Pod is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

D-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph D-5.

D-5. HP 18180A SELF TEST
Description

This test has two parts: a check that there is an Interface Pod connected to
the Protocol Analyzer and verification that the data lines work.

Set Up
1. Turn on the HP 48951A.
2. Press MORE>.
3. Select <SELFTEST>.
4. Select <PODTEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test is
automatically performed.

2. If there are no failures, POD PASSED is displayed.
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D-6. ADJUSTMENTS

The HP 18180A needs no adjustments.

D-7. REPLACEABLE PARTS

To order replacement parts refer to Appendix B for RS-232C/V.24 components and to Appendix C
for RS-448 components. Chassis and mechanical parts are listed in Figure D-2. To order a listed
part, quote the HP Part Number, indicate the quantity needed and send the order to the nearest
Hewlett-Packard office.

When ordering a part not listed, include the instrument model number, serial number, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table D-1. Replaceable Parts List

Reference HP Part |c Qt D " Mfr
: A escription Mfr Part Number
Designation Number |D 4 p Code

18180 4 1 RS-232C/RS-449 INTERFACE POD 28480 18180

4040-2171 o] 1 HOUSING 28480 4040-2171

18173-60001 8 1 RS232 POD ASSY 28480 18173-60001

18173-61602 7 1 RS232 CBL 28480 18173-61602

18174-60001 9 1 RS449 PC ASSY 28480 18174-60001

18174-61601 7 1 RS449 CBL 28480 18174-61601

18180-00001 1 1 RS232/449 PANEL 28480 18180-00001

D-8. SERVICE

The HP 18180A contains both the RS-232C/V.24 and the RS-449 Interface Pods. Service
information and schematics are located in Appendix B for RS-232C/V.24 side of the Interface Pod
and Appendix C for the RS-449 side of the Interface Pod.
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MP3

MP2
oL Mfr

Reference HP Part ic| o, Description Code Mfr Part Number
Designation | Number (D
H1 2200-0112 3 3 SCR-MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H2 1251-2942 7 8 SCR POST LOCK 04486 10204-18-2
H3 1251-6074 4 3 CONNECTOR-37 PIN 04486 DC375v
H4 0380-T39625 1 STANDOFF 28480 0380-T39625
H7 1251-4946 5 1 CONNECTOR-25 PIN 04486 DB-255V
H8 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 5040-4478 5 2 LENS 28480 5040-4478
MP2 4040-2171 o 1 HOUSING 28480 4040-2171
MP3 18180-00001 5 1 RS-232C/RS-449 PANEL 28480 18180-00001
w1 18174-61 601 8 1 CABLE, RS-449 28480 18174-61601
w2 18173-61601 3 1 CABLE, INTERCONNECT 28480 18173-61601
w3 18173-61602 5 1 CABLE, RS-232C/V.24 28480 18173-61602

Figure D-2. HP 18180A Exploded View
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