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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument wes thoroughly
tested and inspected ond found to meet its published specifications when it
was shipped from the feciory. The Hewlett-Packard Company further
certifies that its calibration measurements are fraceable to the U.S, National
Bureau of Standerds fo the extent allowed by the Buregu's colibration
facilities, or to the calibration facilities of other International Stundards
Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials angd
workmanship. This warranty applies for one year from the date of delivery.
Hewlett-Packard will repair or replace producis which prove to be defective
during the warranty period provided they are returned fo Hewlett-Packard.
No other warranty is expressed or implied. We are not liable for
congequential damages.

Service contracts or customer assistance agreements are available for
Hewlett-Packard products that require maintenance and repair on-site.

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

GENERAL

This is a Safety Class I instrument. This instrument hasbeen designed and tested according to IEC Publication
348, “Safety Requirements for Electronic Measuring Apparatus”, and has been supplied in safe condition.

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the available line
voltage and the correct fuse is installed (see Section |1, Paragraph 2-9). Make sure that only fuses with the
required rated current and of the specified type (normal blow, time delay, etc.) are used for replacement.
The use of repaired fuses and the short-circuiting of fuseholders must be avoided.

SERVICF

Although this instrument has been designed in accordance with international safety standards, this manual
contains information, cautions, and warnings which mustbe followed to ensure safe operation and to retain
the instrument in safe condition. Service and adjustments should be performed only by qualified service
personnel.

Any adfustment, maintenance, and repair of the opened instrument under voltage should be avoided as
much as possible and, when inevitable, should be carried out only by a skilled person who is aware of the
hazard involved.

Capacitors inside the instrument may still be charged even if the instrument has been disconnected from its
source of supply.

Whenever itis likely that the protection has been impaired, the instrument must be made inoperative and be
secured against any unintended operation.
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IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO-
TRANSFORMER (FOR VOLTAGE REDUCTION) MAKE SURE THE
COMMON TERMINAL IS CONNECTED TO THE EARTHED POLE OF
THE POWER SOURCE.

BEFORE SWITCHING @N THE INSTRUMENT, THE PROTECTIVE EARTH
TERMINALS OF THE INSTRUMENT MUST BE CONNECTED TO THE
PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD. THE
MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET QUTLET PRO-
VIDED WITH A PROTECTIVE EARTH CONTACT. THE PROTECTIVE
ACTION MUST NOT BE NEGATED BY THE USE OF AN EXTENSION
CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTIOR
(GROUNDING).

THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN
USED WITH POWER SUPPLIED AND PROTECTIVE COVERS REMOVED
FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS
MAY, IF CONTACTED, RESULT IN PERSONAL INJURY.

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT 1§ SET TO THE VOLTAGE OF
THE POWER SOURCE.

2. ENSURE THAT ALL DEVICES CONNECTED TO THIS
INSTRUMENT ARE CONNECTED TO THE PROTECTIVE
(EARTH) GROUND,

3. ENSURE THAT THE LINE POWER (MAINS) PLUG IS
CONNECTEDR TC A THREE-CONDUCTOR LINE POWER
OUTLET THAT HAS A PROTECTIVE (EARTH) GROUND.
(GROUNDING ONE CONDUCTOR OF ATWO-CONDUCTOR
OUTLET 1S NOT SUFFICIENT,

4, MAKE SURE THAT ONLY FUSES WITH THE REQUIRED RATED
CURRENT AND OF THE SPECIFIED TYPE (NORMAL BLOW,
TIME DELAY, ETC.) ARE USED FOR REPLACEMENT. THE USE
OF REPAIRED FUSES AND THE SHORT-CIRCUITING OF FUSE
HOLDERS MUST BE AVOIDED,

Modei 583C
Safety Consideratic
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Figure 1-1. Model 593084 and Equipment Supplied
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This section provides general information on the HP 59308A Timing Generator including a general
description, applications, instrument identification, equipment supplied and specifications.

1-3. On the title page of this manual, below the manual part number, is a microfiche part number. This
number may be used to order 4x 6-inch microfilm transparencies of the final manual. The microfiche
package also incudes the latest Manual Changes supplement as well as alf pertinent Service Notes.

1-4. DESCRIPTION

1-5, The HMP 59308A Timing Generator provides a timing reference as either a Timer (digital delay
generator) or a Pacer (precision time marker generator). In the Timer mode the 59308A provides a timing
pulse aspecified interval after the trigger is received. In the Pacer mode K provides a train of timing pulses of
specified period on and after the receipt of a trigger. These timing pulses are output on rear-panel BNC
connectors and signal the ASCH bus with appropriate signals. In this mode the instrumentmay be used as 2
precision sample rate generator, to trigger a voltmeter reading every 0seconds. The timing can be setfrom
either the front-panel thumbwheel switches, or remotely through the HP Interface Bus, These options, of
local or remote control, allow the 59308A to be used in either HP Interface Bus (HP-1B) systems or in simple
applications where timing pulses are needed.

1-6. When addressed to talk, the 59308A will output an 8-character word serially on the bus to report the
number of timing pulses output since the last trigger was received.

1-7. When in the Bus Pacer mode (by means of rear-panel switch) the 59308A can operate in a controlier-
less system to control the timing intervals between data transfer on the bus.
1-8. APPLICATIONS
1.9. The 59308A provides timing pulses for a system of measuring instruments, printer and/or recorder,
and a controfler interconnected with the HP-IB. The 59308A can also be used in bench-top {controllerless)
systems to control the data rate such as, for example, between a counter and a printer. Specific applications
for the 59308A are as follows:

a. A precision sample trigger for counters such as the HP 5345A.

b. An External Gate driver for the HP 5343A to precisely control the gate time.

¢. Controf the Gate circuit of the HP 5345A, to check points in time on a waveform with various gate
times. {Requires two 59308A’s.)

d. A digital divider for signals in the 1 kHz to 10 MHz frequency range.
e. To gate a specified number of pulses through an external circuit.
f.  Convert pulse generators to fong repetition rate, short output pulse devices.

g. Useof service requesting (SRQ) to ask for the calculator’s attention; calculator uses serial polling to
identify source of SRQ.

h. A precision sample rate for controlling data rates in a counter-printer subsystem.
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1-10.  INSTRUMENT IDENTIFICATION

1-11. Each Hewlett-Packard instrument has a ten-character serial number (e.g., 0000A00000). The four-
digitserial prefix identifies a group of identical instruments, and the five-digit suffix is a serial number unigue
to each instrument. If the serial prefix on your instrument is not on the title page of this manual, your
instrument is different from this manuat and amanual change sheetis included to describe the differences. I¥
the manual change sheet is missing, request one from the nearest Hewlett-Packard Sales and Service Office
listed at the back of this manual.

1-12. SPECIFICATIONS

1-13. Table 1-1 lists specifications for the 59308A.
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Table 1-1. Specifications

-3

POWER REQUIREMENTS
Line Veltage: 115 Vac or 230 Vac £10%
Line Frequency: 50 to 400 Hz
Power Consumption: 10 VA max

OPERATIONAL REQUIREMENTS
Load on Bus: 3.3 mA per line
Handshake Cycle Time: 12 us {max), typical 10.8 us

ENVIRONMENTAL
Operating Temperature: 0°C to 50°C
Relative Humidity: 95% at 40°C

TIME BASE
Crystal Frequency: 10 MHz
Stability:
Aging Rate: 3 parts in 107/month
Temperature: 5 parts in 108, 0°C to 50°C
Line Voltage: <=3 parts in W for 10% line variation
External Input:
Frequency: 1kHz to 10 MHz. 1, 5, and 10 MHz are the only frequencies aflowable if this
input is used for external time base.
Input Impedance; 1k +10% at 10 MHz
AC Coupled Voltage: 4V rms (max); TV rms (min)

GENERAL
Output Pulses:
Rise Time: 50 ns
Fall Time: 50 ns .
Pulse Width: 500 ns 1100 ns {500 ns switches}

Logic Levels:
High Low
TTL into Tk 4V ov
TTL into 500 v oV
ECL into 5000 ov -2V
Pacer Mode:

Range: 1 us to 99968 us

Output: Square wave or pulse, ECL and TTL

Trigger: Local or external

Accuracy: I Jitter + time base & trigger delay

Jitter: £100 ns (max). Jitter is defined as the variation in the period of the output pulse.
Timer Mode:

Range: 7T us to 999E8 us

Qutput: Square wave or pulse, ECL and TTL

Trigger: Local or external

Accuracy: T litter & time base error & trigger delay
Programming Codes:

Time in microseconds: (+} DDD (E+) D {Bracketed entries are optional)

Function ASCH Gctal Decimal
Pacer p 120 80
Timer T 124 84
Trigger/Reset Command R 122 82
Enable rear-panel trigger U 125 85
Disabie rear-panel trigger A 101 65
Enable Service Request 5 123 83
Disable Service Request D 104 68
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Table 1-1. Specifications (cont'd.}

Interface Functions and Uses:
Listener: Receives programming codes.
Talker: Outputs totalized count  or responds to serial polt with status byte.
Service Request; if enabled, indicates end of interval.
Remote-Local: Switches operation to/from front-panel controls and program codes.
Device Trigger: Starts time interval and reset counter,
Trigger Input {rear panel):
Input Impedance: 10 k) edge triggered
Level: 0.5V {switch in 1V position); 2V {switch in 4V position)
Maximum Ampliwde: 5V
Minimum Pulse Width: 100 ns
Polarity: Positive or negative slope
Trigger Delay:
Rear-Panel Trigger: +.5 us delay £ 500 ns jitter from 2 ps to 999 x 108 zs. 59308A wil!
not respond to this trigger if a timing period is in progress.
Front-Panel Trigger: Trigger occurs 1 us after release of pushbutton,
Remote Trigger: Within 1 us after 59308A accepts Trigger Reset Command.
Jitter in Pacer Mode: +£100 ns after the first cycle.

REMOTE PROGRAMMING
Controls: Al front-panel functions are programmable via the HP-IB.
Bus Functions: Acts as a listener or a talker (refer to Section Il1).

INTERNAL COUNTER
Internal 6-digit counter is incremented each time interval. Total count is output onto the Bus
when the 59308A is addressed to Taik. Counter is cleared by Reset Command.

DIMENSIONS
Height: 4 inches {107 mm;} including feet
Width: 8.38 inches (212.9 mm)
Depth: 11.6 inches (294.6 mm)
Rack Height: 3/, inches (88.9 mm); Half-width module
Net Weight: 4 Ibs, 10 oz. (2.10 kg)
Shipping Weight: 8 lbs. 7 0z. (3.83 kg)

1-14. EQUIPMENT SUPPLIED

1-15. Table 1-2 lists the equipment supplied with the 59308A.

Table 1-2. Fquipment Supplied

BDescription HP Part Number
Detachable Power Cord 774 ft. (229 cr) 8120-1378
HP-IB Interconnect Cable 10631A
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SECTION |
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information for unpacking, inspection, repacking, storage, and installation.

2-3. UNPACKING AND INSPECTION

2-4. if the shipping carton is damaged, ask that the carrier's agent be present when the instrument is
unpacked, Inspect the instrument for damage. If the instrument is damaged or fails to meet electrical
specifications, notify the carrier and the nearest Hewlet:-Packard Sales and Service Office immediately
{offices are listed at the back of this manual). Retain the shipping carton and padding material for the
carrier’s inspection. The Sales and Service Office will arrange for the repair or replacement of your
instrument without waiting for the claim against the carrier to be settled.

2-5. STORAGE AND SHIPMENT

2-6. To protect the 59308A during storage or shipment, use good commercial packing methods. Reliabie
commercial packing and shipping companies have the facilities and materials to adequately repack an
instrument.

NOTE
Before returning an instrument to Hewlett-Packard, contact the
nearest Hewlett-Packard Sales and Service Office for instructions.,
2-7. Conditions during storage and shipment should normaily be limited as foliows:
a. Maximum altitude; 25,000 feet
b, Minimum temperature: —40°F {~-40°C}
c. Maximum temperature: +167°F (+75°C}
2-8. POWER REQUIREMENTS
2-9, The 59308A operates from either 115 or 230 volts, 50 to 400 Hz. Before applying power, the voltage

selector switch within the power receptacie module on the rear panel of the 59308A must be set to the
correct position (115 or 230} and the correct fuse {230 mA for 115V and 125 mA for 230V) must be installed.

2-1
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SECTION 1}
OPERATION AND PROGRAMMING

3-1. INTRODUCTION

3-2. This section contains operating information including a description of controls and indicators,
operating procedures, and programming examples.

3-3. CONTROLS, INDICATORS, AND CONNECTORS

1.4, Figure 3-1 identifies and describes the front-panel controls and indicators. figure 3-2 shows the rear-
panel connectors and controls,

0 ®© O O

1. ON indicator: When illuminated, indicates instrument has primary power applied.

2. REMOTE indicator: When illuminated, indicates the 59308A is under remote operation and all front-
panel controls are inoperative, except the LOCAL pushbutton (see NOTE in paragraph 3-17 for
instructions on disabling the LOCAL pushbutton).

3. ADDRESSED indicator: When lighted, indicates the 39308A is addressed to talk or listen.

4. LOCAL pushbutton: When pushed, sets the 59308A to front-panel control provided the bus command
Local Lockout (see paragraph 3-17) is not in effect.

5. TRIGGER/RESET pushbutton: When pushed, starts timing generator output and resets the output
counter to zero; trigger time starts when the button is released.

Figure 3-1, 59308A front Panel
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6. FUNCTION switch: Local control that selects the PACER or TIMER function of the 59308A..

2. PACER function: The 59308A outputs pulses or square waves on a continuing basis when and after
the trigger .occurs. The output pulse or square wave wiil have a period equal to the setting of the
thumbwheel switch on the front panel,

4. TIMER function: The 59308A outputs one pulse or square wave after the trigger occure. The delay of
the pulse or square wave will be equal to the setting of the thumbwheel switch on the front panrel.

7. TIME IN i SECONDS switch: Thumbwheel switches that provide local controf of time interval in
microsecond steps from 001EQ to 999E8 us. For examples see following:

Time Interval Thumbwheel Setting
1us 001ED*
160 us 100E0*
Tms 00TE3
HWoms TOOE3
1s 001E6
1005 T00ES
Tmin 060E6
Thour 036E8
Tday 864E8

*Square wave setting cannot be used if exponent is 0.

Figure 3-1. 59308A Front Panel {cont'd.)

3-2
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O 6 6 0 00 60 000 0

1. EXT INT switch: When set 1o £XT, this switch disables the internal crystaf oscillator and connects the
sigral present at the adjacent BNC connector as a frequency standard {time base}. When set to INT, this
switch selects an internal 10 MHz oscillator as a time base.

2. EXTFREQ STD switch: This switch is set to 1, 5, or 10 MHz to coincide with the frequency of the signal
connected to the adjacent BNC.

3. 1V RMS: BNC connector accepts 1, %, 10 MHz (switch selected) signal to replace the internal 10 MHz
timebase.
4. BUS PACER {also referred to as BUS CONTROL) switch: When on, this switch causes the 59308A to

control the time interval between the end of one data string and the beginning of the following data
string on the Interface Bus. [For use in controllerless systems only.)

.

WARNING

SWITCH MUST BE SET TO “OFF” FOR OPERATION WITH
CALCULATOR.

5. TRIGGER V-4V switch: Selects inputvoltage for BNC TRIGGER INPUT. The 1V position requires 0,5-volt
{minimum} input. The 4V position requires 2-volt (minimum) input. Input triggering can be on either

positive-going or negative-going edge.

6. TRIGGER ./ % switch: In ./ position, trigger will oceur on posltive-going edge of signal. In ¢
position trigger will occur on negative-going edge of signal.

- Figure 3-2. 59308A Rear Panel
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7. OUTPUT SQ WAVE — 500n SEC PULSE switch: Provides selection of either a square-wave or a 500 ns

pulse at the QUTPUT ECL and TTL connectors.

a. SQ WAVE position: Provides a 50% duty cycle square-wave with a period equal to the setting of the
thumbwheel switches. The square wave output in the timer mode is shown below:

TIMING GENERATOR OPERATING MODES
TIMER MODE: PULSE OUTPUT TIMER MODE: SQUARE WAVE OUTPUT

K
RESPONSE _# ' f |
! ——! ‘L+w E0O ns

|

TRIGGER \_,_J—__l E

——[ Até-w —

PACER MODE: PULSE OUTPUT PACER MODE: SQUARE WAVE QUTPUT

f |
masyoms:z_/‘»»JWTMi {\ ’(\

1

|
m;-*—w

..

]

| ; |
TRIGGER % _ _[”*'] ' ;'““_]k

- At -+§+— At -

NOTE

SQ WAVE setting cannot be used if the exponent thumbwheel
(rightmost) is set to 0.

b. 500n SEC position: Provides 500 ns puise at intervals equal to setting of the thumbwheel switches. In
the TIMER mode this pulse occurs once.

OUTPUT # " switch: In the F position, 59308A will output a positive-going edge after time
interval. In "\ position, 59308A will output a negative-going edge after time interval,

OSC ADJ control: Recessed adjustment for adjusting the internal oscillator (time base).

10. DIGITAL BUS (1.0 LOAD) connector: 24-pir: connector (12151-3283; Amphenaol 57-2-240-2) mates with

cable (HP 10631A/B/C} used to convey data and programming instructions to the 59308A. The “1.0
LOAD” [abel indicates that the instrument represents the normal allowable standard load for one
instrument on the interface Bus.

11. ADDRESS SWITCHES: These switches (A1-A5} are used to assign an address code to the 59308A.. Switches

A6 and A7 are not connected.

12. AC Power Module: input power module consisting of an 1.E.C. approved connector, 2 fuse, and a

115/230 line voltage switch. Design of module prevents fuse oz switch change when ac power line is
connected. The switch cannotbe changed unless the fuse is removed. A 250mA fuse is required for 115V
input and a 125 mA fuse is required for 230V input,

34

Figure 3-2. 59380A Rear Panel (cont’d.)
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3-5. TYPES OF OPERATION

3-6, The 39308A may be operated under local (front-panel) control or under remote {controller)

‘programming control. All front-panel controls are programmable. The enable and disable functions of the

rear-panel TRIGGER INPUT, SERIAL POLL, and SRQ are also programmable. Prior to performing the
operating procedures, refer to the description of controls and indicators in Figures 3-1 and 3-2.

MOTE

Prior to operating the 59308A, set the voltage selector switch in the
ac power module {rear panel) to correspond with the line voltage
to be used {115V or 230V). Install the correct line fuse (as labeled
on the rear panel} and connect the 59308A to the power source.
The ON indicator shouid illuminate.

3-7. OPERATION UNDER LOCAL CONTROL

3-8. The following paragraphs describe preliminary set-up procedures and methods of triggering used
during local control.

3-9, Prefiminary Set-up Procedures

3-10. Perform the following procedures (refer to Figure 3-1 for a description of front-panel controls and
Figure 3-2 for a description of rear-panel controls}:

3. On the 59308A front panel, press the LOCAL pushbutton.

b. Set the FUNCTION switch to PACER or TIMER, as required.

c. Setthe TIME IN pSECONDS thumbwheel switch to the interval required.

d. On the rear panel, set the BUS PACER switch to OFF,

e, Set the INT EXT switch to INT to use the internal oscillator or to EXT to use an external frequency
standard having a 1, 5 or 10 MHz output. (External frequency standard s connected to BNC

connector adjacent to this switch.)

£ I INT EXT switch is set to EXT, set the EXT FREQ STD switch to 1, 5, or 10MHz to correspond with the
frequency of the external frequency standard.

g. Setthe OUTPUT $¢ WAVE — 500n SEC PULSE switch to select either a square wavefor a 500 ns pulse
output.

h. Set OUTPUT F X switch to & position to select a positive-going edge, or to L position to
select a negative-going edge.

i. Connectcable to OUTPUT ECL or TTL connector. (Both connectors may be used at the same time.)

3-11. The preliminary set-up is now complete, To initiate the output, trigger the 59308A by one of the two
methods described in the following paragraphs:

a. Front-panel TRIGGER/RESET pushbutton. Press and release this pushbutton, Trigger occurs on
release of pushbution.

b. Rear-panel TRIGGER connector. To use an external trigger, proceed as follows:
1. Setthe V-4V switch to correspond with either 4 0.5-volt trigger source or a 2-volttrigger source.

2. Setthe TRIGGER # ™ switch to # position for the trigger to occur on the positive-going
edge. Set to X, position for the trigger to occur on the negative-going edge.

3. Connect external trigger signal to TRIGGER INPUT connector.
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3-12. OPERATION UNDER REMOTE CONTROL

3-13. The following operating procedures are used when the 59308A is under HP-IB control. The
procedures consist of preliminary set-up and programming procedures, Programming codes and a prograrm
example are also included.

3-14. Preliminary Set-up Procedures
3-15. The following procedures are used to prepare the 59308A for remote operation:

a. Selectan address switch setting from Table 3-1 and set the address switches on the rear panel of the
59308A. Refer to Tabie 3-1 for instructions on setting the address switches. In general, any address
switch setting is allowable except 11111 or an address already assigned to another alker or listener
on the bus. {The addresses listed in Table 3-1 are also shown on the label located on the bottom
cover of the 59308A ..}

Table 3-1. Address Switch Settings

| TO SET A SWITCH

TO THE 17 STATFE
ADDRESS SWITCH PRESS IN HERE

TS E TO SET A SWITCH
| TO THE 0" STATE
! l PRESS IN HERE

AsAcAIAY Al ASCll ADDRESS CODES
NOT USED '_—‘—l ASCH ASCIL

LISTEN TALK

Ag Ay Ay A, A ADDRESS ADDRESS
0o 0 6 0 0 sp &
0 9 0o B 1 ! A
0 5 0 | 0 ” B
o0 0 0 1 1 i C
0 ¢ i 0 0 5 D
00 ] 0 1 7 E
6 0 1 1 0 & F
6 0 1 1 H ' G
g 1 0 0 ¢ { H
8 1 0 0 ! ) 1
0 1 0 I 0 % i
0 1 ] 1 1 + K
0 1 1 0 0 , L
0 H 1 0 1 - M
0 1 1 ! 0 . N
0 i 1 1 ! / s}
! g0 0 0 0 9 P
1 8 0 0 1 1 QO
1 0 0 i 0 2 R
i 0 0 [ i 30 s
i 0 1 0o 0 4 T
1 0 i 0 i 5 U
1 0 ] 1 0 8 \%
1 0 1 i | 7 W
1 ! 6 0 ¢ 8 X
1 ! (Y J 9 Y
1 1 ] 1 0 : zZ
1 ] 0 1 1 : [
1 | 1 ¢ 0 < A
1 1 1 0 1 = ]
1 I 1 1 0 >

UNLISTEN 7

UNTALK -
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b. On the rear panel of the 59308A set the BUS PACER switch to OFF.
¢. Connect the 59308A into the system via the 10631 (A, B, or C} cable.

d. Set the INT EXT switch to INT to use the internal oscillator or to EXT to use an external frequency
standard having 1, 5, or 10 MHz output. {External frequency standard is connected to BNC
connector adjacent to this switch.)

e, IfINTEXT switch issetto EXT, set the EXT FREQ STD switch to 1, 5, or T0MHZ to correspond with the
frequency of the external frequency standard.

f. Set the SQ WAVE — 500n SEC switch to select either a square wave or 500 ns pulse output,

g. Setthe # ™ switch to ./ position to select a positive-going edge or to ™. position to sefect a
negative-going edge.

h. Connect a cable to the OUTPUT £ECL or TTL connector as required. {Both connectors may be used at
the same time.}

3-16. PROGRAMMING PROCEDURES

3-17. After performing the prelfiminary set-up procedures {paragraph 3-15), perform the following
procedures to program the 59308A. The programming codes used to program the 59308A are listed inTable
3-2. Universal commands applicable to the 59308A are listed in Table 3-3.

a. Send the Untalk command (ASCI underscore “_." with ATN low) to ensure the 59308A will not
output after being programmed. (Refer to paragraph 3-27.}

b. Sendthe Unlisten command (ASCH question mark “7” with ATN low) to ensure thatonly the 59308A
will receive the programming codes.

c. Send the Remote Enable command (set REN low}.

d. Send the listen address from Table 3-1 that corresponds to the address switches {as set in paragraph
3-15a}. The ADRDRESSED and REMOTE indicators should iHluminate.

NOTE

To disable the LOCAL pushbutton, send the LOCAL LOCKOUT
(LLO) universal command at this point, After receipt of LLO, the
59308A cannot be returned to local control, except on command
from the bus. Send the Remote Disable command {set REN high)
to clear LLO, enable the LOCAL switch and return the 59308A to
local controt. All programming codes are effective only if the
5G308A is in remote operation. Steps e through h may be
performed 'in any order,

e. Select the function by sending ASCIl “P” (Pacer) or ASCI “T” (Timer).

f.  Select the period of the output signal by sending three digits and “E” followed by another digit {(see
Table 3-3). Thefirst three digits are the time digits and the fourth is the exponent. For example, 123F4
equals 123 x 104 us.

g. Ifservice requesting is desired (see paragraph 3-30 in this manual or for more complete explanation
refer to HP INTERFACE BUS DIGITALTIMING FAMILY TRAINING MANUAL, pages 19and 20}, send
SRQ Enable code {ASCH S}, otherwise send SRQ Disable code (ASCII “D”).
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h. If rear-panel (external) triggering is to be used, send Rear Pane! Enable code (ASCH “A”), otherwise
send Rear Pane! Disable code (ASCH “U").
i.  For triggering procedures, proceed 1o paragraph 3-18.

NOTE

Any succeeding programming sequence may omit steps e through
h above. The previous value will remain in effect.

Table 3-2. 59308A Programming Codes

Function ASCH Binary DIO Lines Octal Decimal
765 43 21

MODE

Pacer P 10610000 120 80

Timer T 10190100 124 84

TRIGGER

Trigger/Reset R 1T01001T0 122 82

Disable Rear-Panel Trigger U 1T0101T01 125 85

Enable Rear-Panel Trigger A 1000001 101 65

SERVICE REQUEST

Enabie Service Request S 1010011 123 83

Disable Service Request D 1000610090 104 68

TIME

Program in pseconds (H)DDD {E£j D {See Time

from 001E0 to 99988 Digit Codes)
MNote: Bracketed entries are optional.

TIME DIGIT CODE
g 0 61100040 060 48
1 1 0116001 061 49
2 2 0110010 062 50
3 3 0110011 063 51
4 4 0110100 064 52
5 5 0110101 065 53
6 [ 60 T10110 066 54
7 7 01T 10111 067 55
8 8 0111000 070 56
9 9 ¢111001 071 57
E E T4 00101 105 69
+ + 01061011 053 43
- - 0101101 055 45

UNMADDRESSED CODES

Unlisten ? 6111111 077 63

Untaik e T0¢ 1T 11 1 137 95

UNEVERSAL CODES (ATN must be low)

Local Lackout (LLO) BC1 0010001 o 17

Group Execute Trigger (GET) BS 0001000 010 8

Serial Poil Enable {SPE) CAN G 011000 030 24

Serial Poli Disable (SPD} EM 0011001 031 25

3-8
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Table 3-3. 59308A Code Summary
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Signal /Code Bus Lines Remarks 59308A Response
Used
Listen DIO See Table 3-1 for listing of Hiuminates ADDRESSED
Address Codes ATN listen addresses. indicator. Sets 53308A to
receive programming
instructions.
Bus Clear IFC Control line. Low state clears Same action as Unlisten
{IFC) bus instruments. command.
Remote Enable REN Control line. Low state Iluminates the REMOTE
(REN} enables remote operation. indicator. Places 59308A in
’ remote operation.
Remote Disable REN Control line. High state halts Extinguishes REMOTE
Command remote operation, indicator. Clears Local Lock-
out and returns control to
front panef,
Programming DIO See Table 3-2 for listing. Programs the 59308A for
Instructions remote operation.
UNIVERSAL COMMANDS
DCt BIO Local Lockout {LLO} Disables the LOCAL push-
ATN button on the front panel.
BS DIO Group Execute Trigger Causes instruments on the
O ATN {GET) bus (that are addressed to
listen) to execute their
function,
CAN DIO Serial Poll Enable Controlier places the bus in
ATN {SPE} the serial poiting mode.
EM DIO Serial Poli Disable Controlier terminates the
ATN {SPD) serial polling mode,
? DIO Unlisten Clears or removes all
ATN addressed listeners from
the active state of being
addressed.
— DIO Untalk Underscore is used to clear
{Underscore) ATN the addressed talker from
the active state of being
addressed,

3-18. Remote Triggering

3-19. The 59308A may be triggered, in remote operation, by any one of three methods. Two of these
methods require sending a trigger code on the interface bus, either the 59308A trigger command (R) or the
universal command Group Execute Trigger (GET). The third method is by rear-panel triggering (from an
external trigger source) which is controlled by codes on the interface bus for rear-panel trigger enable or
rear-panel trigger disable. The three trigger methods may be used in any sequence er combination. The first
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trigger received by the 59308A will initiate output, The 59308A will use the last trigger received as the
reference from which to start timing.

NOTE
A trigger received during outpuiting will cause the 59308A to start
a new output signal period. This will have the effect of extending
the timing period that was in process when the trigger was
received.
3-20. 5930BA TRIGGER COMMAND, To trigger the 59308A by this method, send ASCII (R).
3-21. GROUP EXECUTE TRIGGER (GET). To trigger the 59308A by this method, send ASCH (BS).
3-22. REAR-PANEL TRIGGERING. To trigger from the rear panel:
a. Perform the set-up procedure in paragraph 3-11b.
b. Verify that the rear-panel trigger enable code (ASCIi A) has been sent.
c. Apply the trigger signal.
3-23. Talk Function
3-24. When the 59308A is addressed to talk it will output an 8-character word serially on the interface bus,
The output will indicate the number of timing periods that have accurred since the last trigger. The timing

signal will continue to update while the 59308A is tatking on the bus. The talk output on the bus DIO lines is
shown in Table 3-4,

Table 3-4. Talk Function Format

Order Character .
Outputted {ASCIN) Description
1 SPAG O = overflow. More
than 999999 timing
periods have
occurred since the
last trigger.
2 5P SP = Space
3-8 #-9 Any digit from
g thru 9
9 CR CR = Carriage return
g LF LF = Linefeed

3-26. To Address to Talk the 59308A proceed as follows:

a. Send the Unlisten Command (ASCIt ?) to keep the 59308A from “talking to itself”, This step mustbe
perfarmed to ensure proper operation.

NOTE

Since the Unlisten Command unaddresses all listeners on the bus,
the user may wish to address the listeners that are to receive data
from the 59308A at this time,

b. S$end the talk address from Table 3-1that corresponds to the addressswitch setti ng (see paragraph 3-
15a). The ADDRESSED indicator should illuminate. ‘ :

€. The 59308A will automatically start outputting to any listener on the bus when the bus goes to the
data mode {ATN high}.
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3-27. Unaddressing

3-28. Unaddressing is used to stop the 59308A from listening or talking on the bus. The Unlisten command
stops the Histening function and the Untalk command stops the talk function. Both talking and listening can
be cleared by setting IFC low. Unaddressing is accomplished as follows:

a. Unlisten command, This command (ASCII question mark “?”’} issent to the DIO lines {with ATN low)
and causes the 59308A to stop listening. This command unaddresses all listeners on the bus but has
no effect on bus talkers. '

b. Untalk command. This command {ASCII underscore “..."} is sent on the DIO lines {with ATN low}
and causes the 59308A to stop talking. This command unaddresses all talkers on the bus but has no
effect on bus listeners. ’

c. [IFC. The IFC (Bus Clear) signal is implemented by setting the IFC line low for at least 100 us. This
action unconditionally unaddresses the 59308A, and halts all activity on the bus. This command is
used by a controller to halt bus activity prior to taking control.

d. Automatic untalking. The 59308A will automatically unaddress itself as a talker whenever a talk
address other than its own is sent on the bus.

3-29. SERVICE REQUESTING

3-30. Service requesting is enabled by sending the Service Request Enable code (ASCH S) to the 59308A
during remote programming. When enabled by this code, the 59308A will service request at the end of the
first timing period after a trigger is received. The service request is cleared by another trigger or by the
universal command Serial Poll Enable (see paragraph 3-31). Service requesting is disabled by sending the
Service Request Disable code (ASCI D) to the 59308A during remote programming.

3-31. SERIAL POLLING

3-32. The 59308A responds to the universal commands Serial Poll Enable (SPE) and Serial Poll Disable (SPD).
! To serial poll the 59308A:

a. Send the Serial Poll Enable universal command (ASCII CAN).

b. Send the 59308A talk address from Table 3-1 that corresponds to the address switch setting (see
paragraph 3-15a).

NOTE

The 59308A will respond to SPE by clearing its service request and
outputting a status byte (ASCH a)} on the bus if it has service
requested. {Refer to paragraph 3-30 for a description of service
requesting.}

c. To terminate serial polling send the Serial Poll Disable universal command (ASCII BS).

3-33. CONTROLLERLESS SYSTEMS (BUS PACER MODE)

3-34. The 539308A can be used in controlleriess systems to precisely control the data rate on the bus. For
example, the 59308A can control the output rate from a counter to a printer. The 53308A is placed in this
control mode by setting the BUS PACER switch {on the reéar panel) to the ON position. In this made, the
59308A will stop transfer of data on the bus by refusing to complete the “‘handshake” sequence (required for
data transfer) for a specified time interval after receipt of a linefeed character, The time interval is specified

3-1
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by the setting of the thumbwheels on the front panel of the 59308A. The data transfer time is determined by
the speed of the slowest instrument on the bus. The timing diagram is shown below:

TIME INTERVAL
{S8ET ON THUMBWHEEL)

9 @\ ©

4
¥

NO DATA - NO DATA
ﬂt - TRANSFER _( - TRANSFER :f >
DATA DATA DATA
TRANSFER TRANSFER TRANSFE#R

3-35. The prefiminary set-up procedures given under paragraph 3-7 apply to the bus pacer mode. Itis not
recommended that the bus pacer mode be used if the 59308A is not to be used in the local control.

3-36. PROGRAMMING EXAMPLES
3-37. Following are four program examples using an HP 9820A or 9830A Calculator,
3-38. Program Fxample 1 Using a 9820/9821 Calculator

3-39. The following paragraphs describe an example of programming a 9820/9821 Calculator (used asa bus
controller) to control the 59308A. The functions performed are as follows:

a. Program the 53308A in the pacer mode with an ocutput signal period of 10 mitiiseconds.
b. Disable SRQ.

NOTE

It is assumed that a system including the 9820A Calculator, the
ASCI! Interface and Peripheral Control 1, and the 59308A {with its
address switches set to 10011) has been interconnected and
prepared for operation. For detailed operating procedures, refer
to Peripheral Control il operating manual, HP Part No. $9820-
99024. Also refer to Hewlett-Packard Interface Bus Users Guide
9820A., 9821A.

3-40. LOADING THE PROGRAM, Prior to loading the program, push the END and EXECUTE keys. This
positions the program counter to zero. Push the remaining keys to program the Calculator as shown in the
following printer list:

9820A Calculator Program Printer List, Fxample 1
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3-41.  VERIFYING THE PROGRAM, After the program has been loaded, push the END and LIST keys. This
will run a printer list of the program. Check the list to verify that the program was entered correctly. A
detailed program description is shown in Table 3-5.

3-42. RUNNING THE PROGRAM. To run the program push the END and RUN PROGRAM keys.

Table 3-5. 9820A Program Description, Fxample 1

r;:}fg: Commands Description

@ CMD Control statement. Refer to 11224A Peripheral Control 11 Operating
Manual, HP Part No. 09820-99024, page 2-11,

g i First quotes following CMD statement specifies address mode.

2 ? Unaddresses all listeners on the bus,

g Y Calculator talker address.

# 3 59308A listen address, commands 59308A 1o listen.

) " Terminates address mode.

@ , Delimiter between modes (address and data).

# ” Second qguote field specifies data program mode.

a P Program code for 539308A Pacer Mode,

'] 100E2 Output signal period {enter in ps) 100 x 102 us = 10 milliseconds.

a D Service Request Disable.

@ R Triggers the 59308A.

a i Terminates data mode.

1 END Ends program.

3-43. Program Example 1 Using 9830A Calculator

3-44. The following paragraphs describe an example of programming a 9830A Calculator (used as a bus
controller) to control the 59308A. The functions performed are as follows:

&, Program the 59308A in the Pacer mode with an output signal period of 10 milliseconds.
b. Disable SRQ.

NOTE

It is assumed that a system inciuding the 9830A Caiculator, the
ASCI interface Card, the 9866A Printer, the Extended 1/0 ROM,
and the 59308A (with its address switches set to 10011} has been
interconnected and prepared for operation. For detailed
operating procedures, refer to 9830A Operating and
Programming Manual, HP Part No. 09830-30001 and to the
extended 1/0 ROM Operating Manual, HP Part No. 09830-90007.
Also refer to Hewlett-Packard Interface Bus Users Guide, 9830A.
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3-45. LOADING THE PROGRAM. Prior to loading the program, push the STOP key down untit STOP
appears on display. If display remains blank refer to the 9830A Operating and Programming Manual,
Appendix A. Push the remaining keys to program the Calculator as shown in the following printer list:

9830A Calculator Program Printer List, Example 1

3-46.  VERIFYING THE PROGRAM. After the program has been loaded, push the LIST and EXECUTE keys.
This will run a printer st of the program. Check the list to verify that the program was entered correctly. A
detaited program description is shown in Table 3-6.

3-47. RUNNING THE PROGRAM, To run the program push the RUN and EXECUTE keys.

Table 3-6. 9830A Program Description, Example 7

Program .
Line No. Description
14 Unaddresses all listeners on the bus (?), Addresses the 9830A to talk (U)
and 59308A to listen (3). Programs 59308A to Pacer mode {P}. Sets timing
period to 100 x 10? us = 10 ms (100E2). Disables service request (D).
Triggers the 59308A (R).
24 Ends program.

3-48. Program Example 2 Using 9820A Calculator

3-43. The following paragraphs describe an example of programming a 9820A Calculator {used as a bus
controller) to controi the 59308A. The functions performed are as follows:

a. Program the 59308A in the Timer mode with a time interval of 054 x 105 us.
b. Serial poli the 59308A,
€. Set 5930BA to the Pacer mode with an output signal period of 014 x 102 gs.

d. Program the 59308A to output on the bus.

e. Print the results of the serial polling and the 59308A bus output.

NOTE

It is assumed that a system including the 9820A Calcuiator, the
ASCIt Interface and Peripheral Control i1, and the 593084 {with its
address switches set to 10011) has been interconnected and
prepared for operation. For detailed operating procedures, refer
to Peripheral Control Il operating manual, HP Part No. 09820-
99024. Also refer to Hewlett-Packard Interface Bus Users Guide,
9820A.
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3-50. LOADING THE PROGRAM. Prior to loading the program, push the END and EXECU'E'.E keys, This
positions the program counter to zero. Push the remaining keys to program the Calculator as shown in the
following printer list:

9820A Calculator Program Printer List, Example 2
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3-51. VERIFYING THE PROGRAM. After the program has been loaded, push the END and LIST keys, This
will run a printer list of the program. Check the list to verify that the program was entered correctly. A
detailed program description is shown in Table 3-7.

3-52. RUNNING THE PROGRAM. To run the program push the END and RUN PROGRAM keys. The
printout should compare with the Calculator printout shown under paragraph 3-50.

Tabie 3-7. 9820A Program Description, Fxample 2

Program .
Line No. Description

@ Unaddresses all listeners on the bus (7). Addresses the 9820A to talk {U)
and 59308A to listen (3). Programs 59308A to Timer mode (T). Sets timing
period to 054 x 10° ps, Disables rear-panei trigger (A). Enables service
request (S). Triggers the 59308A (R).

1 Checks service request (SRQ) line and goes to Hne 3 if 59308A has sent SRQ.

2 Causes 9830A to display “WAITING” and goes back to line 1.

3 Unaddresses all listeners on the bus (2}, Sends Serial Poll Enable (symbol
occurs as a result of pressing RECORD button). Sets 59308A as a tatker (S}
and %820A as a listener (5}. 9820A listens and prints decimal equivalent
of status byte (64).

4 Serial Poll Disable Command {symbel occurs as a result of pressing
JUMP button).

5 Unaddresses alt listeners on the bus {2}. 9820A talk address (U}, 59308A
listen address (3). Pacer mode (P}, Time interval set to 074 x 102 s,
Disable service request (D). Trigger 59308A (R}.

6 Unaddresses all listeners on the bus (7). 59308A talk address (5}, 9820A
listen address (5).

7 Defines free-field format (FMT *). Reads data on the bus through the
calculator interface card to the “B” register,

8 Defines fixed point format to be printed. Prints contents of the “B” register.

Calculator Printout
64.00008  Decimal equivalent of ASCI @.
588009  Equal to number of timing periods since last trigger.
Note: This number may differ from calculator to calculator,

3-53. Program Example 2 Using 9830A Calculator

3-54. The following paragraphs describe an example of programming a 9830A Calculator (used as a bus
controller] to control the 59308A. The functions performed are as follows:

a. Program the 59308A in the Timer mode with a time interval of 054 x 105 pgs.

b. Serial poll the 59308A.

€. 3et 59308A to the Pacer mode with an output signal period of 074 x 107 s,
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d. Program the 59308A to output on the bus,

e. Print the results of the serial polling and the 59308A bus output.

NOTE

It is assumed that a system including the 9830A Calculator, the
ASCII interface Card, the 9866A Printer, the Extended /O ROM,
and the 59308A (with Its address switches set to 10011) has been
interconnected and prepared for operation. For detailed
operating procedures, refer to 9830A Operating and
Programming Manual, HP Part No. 09830-900071 and to the
Extended /0 ROM Operating Manual, HP Part No. 09830-90007.
Also refer ta Hewlett-Packard Interface Bus Users Guide, 9830A.

3-55. LOADING THE PROGRAM. Prior to loading the program, push the STOP key down until STOP
appears on display. If display remains blank refer to the 9830A Operating and Programming Manual,
Appendix A. Push the remaining keys to program the Calculator as shown in the following printer Hst;

9830A Calculator Program Printer List, Example 2
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3-36.  VERIFYING THE PROGRAM. After the program has been loaded, push the LIST and EXECUTE keys,
This will run a printer fist of the program. Check the fist to verify that the program was entered correctly, A
detailed description is shown in Table 3-8,

3-57. RUNNING THE PROGRAM. To run the program push the RUN and EXECUTE keys. The printout
should compare with the Calculator printout shown under paragraph 3-55,

Table 3-8. 9830A Program Description, Fxample 2

Program e
Line No. Biescription
1 Format statement used by OUTPUT statements in lines 50 and 80, Refer
to 9830A Operating and Programming Manual for detaited explanation.
14 Unaddresses all listeners on the bus (7). Addresses the 9830A to talk (U)
and 59308A to listen (3). Programs 59308A to Timer mode (T). Sets timing
period to 054 x 105 us. Disables rear-panel trigger (U). Enables service
request (5). Triggers the 59308A (R},
') Checks service request (SRQ) line and goes to line 58 if 593084 has sent SRQ
30 & 46 Causes 9830A to display “WAITING” and go back to line 26.
50 Puts the Bus in the command mode {256), sends serial poll enable (24),
unaddresses all listeners (63), addresses the 59308A to talk (83) and the
9830A to listen {53) and puts the bus in the data mode {512).
60 & 70 9830A stores byte of information received from 59308A in Register A
and prints it out.
8p 9830A ends serial poll mode by setting bus in command mode {258),
sending serial poll disable (25} and setting bus in data mode.
9B Unaddresses all listeners on the bus (2). 9830A taik address {U), 53308A
listen address (3). Pacer mode (P). Time interval set to 014 x 102 5,
Disable service request {D). Trigger 53308A (R}.
169 Unaddresses afi listeners on the bus (?). 59308A taik address (S),
9830A listen address (5).
14 &128 9830A stores data received from 59308A in B register and prints it out.
Calculator Printout
64.008000 Decimal equivalent of status code output by 59308A indicating it had set SRQ.
480088 Equal to number of timing periods since last trigger.
Note: This number may differ from calculator to calculator.

3-58. FProgram Example 3 Using 982CA Calculator

3-59. The following paragraphs describe an examnple of programming a 9820A Caleulator {used as a bus
controller) to control the 59308A. The functions performed are as follows:

a. Program the 59308A in the pacer mode to output pulses at 1 second intervals.

b. Accept contents of 59308A internal counter into Register “C”, and if 20 seconds has efapsed, branch
te a subroutine that displays the message “20 sec” otherwise, display the message “waiting”.
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Program Examnple 3 Flow Chart

SET 59308A
PACER MODE AND
1 SEC DELAY

¥
READ 53308A

COUNTER INTO
C REGISTER

DISPLAY “WAITING”

DISPLAY "20 SEC™

NOTE

it is assumed that a system including the 9820A Caiculator, the
ASCII Interface and Peripheral Control 11, and the 59308A {with its
address switches set to 10011} has been interconnected and
prepared for operation. For detailed operating procedures, refer
to Peripheral Control 1l operating manual, HP Part No. 09820-
99024.

3-60. LOADING THE PROGRAM. Prior to loading the program, push the END and EXECUTE keys. This
positions the program counter to zero. Push the remaining keys to program the Calculator as shown in the
following printer list:

9820A Calculator Program Printer List, Example 3
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3-61. VERIFYING THE PROGRAM. After the program has been loaded, push the END and LIST keys. This
will run a printer list of the program. Check the list to verify that the program was entered correctly. A
detailed program description is shown in Table 3-9,

3-62. RUNNING THE PROGRAM. To run the program push the END and RUN PROGRAM keys,

Table 3-9. 9820A Program Description, Example 3

Program sagd
Line No. Description

g Unaddresses all fisteners on the bus (7). Addresses the 9820A to talk (U)
and 39308A to listen (3). Programs 59308A to Pacer mode (P), Sets output
signal period to 100 x 104 ps = 1 5. Triggers the 59308A (R).

1 Unaddresses alt listeners on the bus {?). Addresses 59308A to talk {S).
Addresses 9820A to listen (5). Format statement specifies the form of the
data string the 5930BA will output to the calculator (FMT *). Read
statement and select code for bus [/O card {RED 13). Read 59308A output
into register C (C).

2 If contents of calculator C register are greater than 19, go to fine 5,

(if C>19:GTO 5)

3 Display “WAITING” on calculator readout. (DSP “WAITING” )

4 Go to line 1 (GTO 1.

5 Go 16 subroutine “sec” {line 7) (GSB “SEC”).

& Go to line 9 {GTO 9) (used second time thru subroutine to end program).

7 “SEC” subroutine causes 9820A to display ““20 seconds” (DSP 20 SEC™).

8 Return from subroutine to previcus program {RET).

9 Ends Program {(END).

3-63. Program Example 3 Using 9830A Caleulator

3-64. The following paragraphs describe the programming of a 9830A Calculator to control the 59308A to
perform program example 3. See paragraph 3-59a and b for a description and flow chart of the example 3
program. See example 2, 9830A for examples of loading, verifying, and running the program, Table 3-10
describes a detailed program for example 3.

9830A Calculator Program List, Example 3
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Table 3-10. 9830A Program Description, Example 3

Program -
Line No. Description
1@ Unaddresses ail listeners on the bus {2}. Addresses 9830A to talk (L)
and 59308A to listen {3}. Programs 59308A to Pacer mode {P). Sets output
sigrial period to 100 x 104 us = 1s. Triggers the 59308A (R).
26 Unaddresses all listeners on the bus (7). Addresses 59308A to talk (5.
Addresses 9830A to listen (5),
34 9830A stores data received from 59308A counter in C register
(ENTER {13,%) C).
44 1f contents of caleulator C register are greater than 19, go to line 70
(If C>19 THEN 70).
50 & el ‘ Causes 9830A to display “WAITING” and go back to line 30.
78 Go to subroutine on linre 90.
89 Go to line 110 (used second time thru subroutine to end program).
99 Subroutine 20 sec. Causes 9830A to print “20 sec”,
184 Terminates subroutine and goes to line &0,
114 Ends program.

3-65. Program Example 4 Using 9820A Calculator

3-66. The following paragraphs describe an example of programming a 9820A Calculator (used as a bus
controller} to control the 59308A. The functions performed are as follows:

a. Program the 59308A in the timer mode with a time interval output of 4 seconds.
b. Enable 59308A Service Request (SRQ), trigger 59308A.

c. Program 5345A in Remote Program. Initialize mode with Local-Remote to Remote and Sample
Rate to Hold.

d. Seriaf poll the bus to determine if 59308A has requested service.

e. 1f service has been requested by 59308A, trigger 5345A.
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Program Example 4 Flow Chart

PROGRAM 593084
TO TIMER MOBDE,
14 SEC DELAY,
SRQ ENABLE AND
TRIGGER,PROG.5345

15

SERVICE

REQUESTED
?

SERIAL POLL
ENABLE

REQUEST
SERVICE

SERJIAL POLL
DISABLE

!

TRIGGER
5345 A

3-67. See Example 2, 9820A for examples of loading, verifying, and running the program. Table 3-11
describes a detailed program for example 4.

9820A Calculator Program List, Example 4
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Table 3-11. 9820A Program Description, Example 4

Program
Line No.

Description

@

Unaddresses all listeners on the bus (?). Addresses 9820A to talk (L)

and 39308A to listen {3). Programs 59308A to Timer mode (T}. Sets timing
period to 400 x 104 ps = 4 s. Enables 59308A service request (S). Triggers
the 59308A (R}. Unaddresses all listeners (2). Addresses 9820A to talk (U)
and 5345A to listen (6). Sets 5345A to Remote Program Initialize {12).
{See 5345A Manual for initialize conditions.} Sets 5345A Local-Remote

to Remote (E8)., Sets 5345A Sample Rate to Hold (E9).

If SRQ has been requested go to line 3. RDS 13 is Read Status statement to
check for presence of a service request. RDS 13 £ 1 checks if RDS 13 is
equal to 1 or 0, both indicate that service has been requested; RDS 13 =2
or 3 indicates service not requested. '

Go to line 1 (GTO ).

Command sequence to start a serial poll. Unaddresses all listeners on the
bus (?). Untalk command (-} {underscore as used in quotes field), Listen
address for calculator {5). Serial poll enable {use RECORD key for 9820A

or DIAMOND key for 9821A).

Polls the devices on the bus. Unaddresses all listeners on the bus (),
Addresses the 59308A to talk (S}, READ BYTE statement to read the status
byte from the 59308A (RDB 13). —A designates the A register to contain
the status byte.

Determines if 59308A has requested service and if so, goes to line 7.
A = 64 denotes that 59308A has requested service.

Co to line 4.
Ends serial poll {2 — serial poll disable command), Addresses 9820A to

talk {UJ) and 5345A to listen {6). Instructs 5345A to leave the Sample
Rate Hold phase of its operating cycle to make a measurement.

3-68. Program Example 4 Using 9830A Calculator

3-68. The following paragraphs describe an example of programming a 9830A Calculator to control the
59308A to perform program example 4. See paragraph 3-66a through e for a description of the functions
performed and & flow chart of the example 4 program. See Example 2, 9830A for examples of loading,
verifying, and running the program. Table 3-12describes an example of programming a 9830A Calculator for

example 4.
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9830A Calculator Program List, Example 4

T

zi;
1
15

Table 3-12. Programming 9830A Calculator, Example 4

Program

Line No. Description

168 Unaddresses ait listeners on the bus (2). Addresses 9830A to talk (U)

and 59308A to listen (3), Programs 59308A to Timer mode (T). Sets timing
period to 400 x 10* us = 4 5. Enables 59308A service request (3}, Triggers the
59308A (R). Unaddresses all listeners {2). Addresses 9830A to talk (U)

and 5345A to listen (). Sets 5345A to Remote Program Initialize {12).

(See 53345A Manual for initialize conditions.) Sets 5345A Locai-Remote

to Remote (E8). Sets 5345A Sample Rate to Hold (E9).

28 H SRQ has been requested, go to line 40, STAT 13 is Status Function

to check for presence of a service request, STAT 13 <= 1 checks if

STAT 13 is equal to T or 0, both indicate that service has been requested;
STAT 13 = 2 or 3 indicates service not requested,

3@ Go to line 20.

44,564,60 Starts a Serial Poll. The CMD statement addresses the calculator to talk
so that the calculator can execute the QUTPUT statement, The QUTPUT
staterment issues the untaltk command, addresses the calculator to listen,
then sets the serial poll mode.

76,88 Polls the devices on the bus. Unaddresses ali listeners on the bus (7).
Addresses the 59308A to talk (S). Listen address for calculator (5).

(R BYTE) function reads the status byte the 59308A will output, the {13} is
the select code of the 1/0 card. (A} designates the A register to contain
the status byte.

99 Determines if 59308A has requested service and if so, go to line 110,
A = 64 denotes that 59308A has requested service,

106 Go to line 70
116,720,138 Ends serial poll.
148 Unaddresses all listeners (?). Addresses 9830A to talk (L) and 5345A to

listen (6). Instructs 5345A to leave the Sample Rate Hold phase of its
operating cycle to make a measurement,

3-24
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SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION

4-2. Thissection explains the operation of integrated circuits and the overall functional description for the
59308A Timing Generator. Detailed circuit theory is provided accompanying the applicable schematic
diagram in Section VIII.

4-3. INTEGRATED CIRCUIT OPERATION

4.4, The following paragraphs describe fifieen of the [C’s used in the 59308A. The remaining IC’s that are
used are common gates and flip-flops which can be found in standard text books or IC catalogs.

4-5. 1925-bit Read-only-memory, 1816-0350.

4-6, The read-only-memory (ROM)} illustrated in Figure 4-1 is a 1024-bit ROM whose output is organized
into 256 words by four bits. An 8-bit code is used to select the desired output word. The four outputs are
apen-collector which permit “AND” tying of the outputs to the same line. Logic lows are required atinputs
MET and ME2 to activate the ROM.

4-7. 256-bit Read-only-memory, 1816-0351,

4-8. The read-only-memory shown in Figure 4-2 is a 256-bit ROM whose outputis organized into 32words
by 8 bits. A 5-bit code is used to select the desired outputword, The eight outputs are open collector which
permit “AND” tying of the outputs to the same line. A logiclow is required at the enable inputto activate the

ROM.
12 11 10 g
Y4 Y2 Y3 Y4
Ped )
14w}
A B C D E F G H
5 6 7 4 3 2 1 18
MRE . Inputs DIO Lines Output Pins
{ASCIi Equivalenty 9 10 E8| 12
H ¢ through 9 L L 3 H
+ LA L H L fed
H [ ) L L H H
H ) L L H L
H R L H L L
L Ltocal Lockout (DCT) H H L L
L Serial Poll Enable (CAN) H H L H
L Serial Poll Disable (EM} H H H L
L Group Execute Trigger {BS} H L H H
L All Listen Addresses H H H H
L All Talk Addresses L H H H-
L Unlisten Command {?) H L H H
L Untalk Command {._..} L H H H
H = High Voltage Level, L = Low Volwge Level

Figure 4-1. 1024-bit Read-only-memory (1876-0350/ROM )
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H = bigh Level: L =iowlavel
¥i Y2 Y3 Y4 Y5 Y8 Y7 GND

T
CUTPUTS

Figure 4-2. 256-bit Read-only-memory (1816-0351/ROM)

4-9. Decade Counters, 1820-0055 and 1820-0600

4-10. Thedecade counter symbolisshown in Figure 4-3. These counters contain four master slave flip-flops
and additional gating to provide a divide-by-two counter and three-stage binary counter for which the
count cycle length is divide-by-five. These counters have a gated zero reset and also have gated set-to-nine
inputs. The 59308A uses the 1820-0600 connected asa counter and the 1820-0055 connected as a divider for
the oscillator circuit.

TRUYTH TABLES
BED COUNT SEQUENCE RESET/COUNT
(SEE NOTE 1} {SEE NOTE 2)
ouTPUT RESEY INPUTS DUTPUT
COUNT
“al%a | Zcl?p Aoty | Poy | Fagm Rgy | DCEA
0 tlelelu 1 1 0 X REX
1 wi L 1 t X u 0000
2 N X X : 1 1031
3 Hiwiy |y X [} X o couaT
s e 3 x o X COUNT
5 H L H L 4 x x [ COUNT
[ LoHlwlL X o [ x COUNT
7 HidH|wiL
NOTES
8 L LfL #
n 1 Quitput A coanacted to inpat B3 for
] L LyH 8Co )
80 Pgy Ry M Voo Ray oy ot

NPUT .2 X indicates that elther a logical 1 ora
{ogival & may be present.

Figure 4-3. Decade Countér (1820-0055 and 1820-0600)

4-11.  Quad Two-input Multiplexer, 1820-0616 or 1820-0710

4-12. The gquad two-input multiplexer shown in figure 4-4 consists of four multiplexing circuits with
common select and enable logic. The enable input (E) is active fow, When not activated all outputs (7} are
low regardless of alf other inputs. The quad wo-input multiplexer is the logical implementation of a four-
pole two position switch, with the position of the switch being setby the ogic level supplied to the one salect
mput.



9308A Model £

ration Theory of Ope

TRUTH TABLE

15 W N 14
13 6 5 302 ENABLE | SELECT INPUTS | OUTPUT

SEEEEEEE B

mj

E T W e 0 T oy vy Zy

14 'gd 'ie 'Oc¢ 'Ib ‘Ob 'la 'Oa " N " N N

1 —d S Ve 16 L i XL L
L H X H H

Z A Zy Z, GND 8 L L L X L

L L o X H

I ! Ho= HIGH VOLTAGE LEVEL Y=ahcd
9 12 7 £ L = LOW VOLTAGE LEVEL
X = LEVEL DOES NOT AFFECT QUTPUT

Figure 4-4. Quad Two-Input Multiplexer (1820-0616 or 1820-0710)

413, 6-decade Counter, 1820-0634
CAUTION

This counter is a large-scale MOS integrated circuit. !ts inputs are
susceptible to damage by high voltage (5.6 volts) and static
charges. Particular care should be exercised when servicing this
circuit or handling it under conditions where static charges can
build up.

4-14, This circuit consists of six decade-counting elements. an overflow register, a 25-bit latch and output
multiplexing circuits as shown in Figure 4-5. The counter can accumulate and store up to 1million pulses at
its input. The input triggers on the positive-going edge of the input pulse. The transfer input at pin 4 transfers
data from the decade counters to the latch circuits when the transfer line is low. When the transfer line is
high, data is stored in the latch circuits. The reset input at pin 11, resets the decades when the resetsignal is
high. One million or more input counts into the counter sets the overflow register, which causes the
overflow output at pin 7 to go high following a transfer signal. ‘

4-15. The counter output is available one digitat a time as a four-bitbinary-coded-decimal signal {logical 1
is high). The digit selected at the output is determined by the binary-coded digit-select code atpins 8, 9, and
10. Binary 0 (alt low} selecss the least significant decade. Binary 5 selects the most significant decade in the
register, A select code of binary 7 will set all outputs high.

4
TRANSFER
L] Jm— Ab—— 15
B b 16
8 —— Yy meuTS  ouTPUTS|
A
QN ) D e 2
“gx10% [0 6
14 mmsermemed CLOCK OVER~ | 7
FLOW .
RESET Vgg = Pin 13
Vpp = Pin 12
., Vgg = Pin &
DRIVER SGURCE = Pin 3

Figure 4-5, 6-decade Counter (1820-0634)
4-16. Low Power TTL 5-Bit Comparator, 1820-0904

4-17. This IC {Figure 4-6) provides a comparison between two 5-bit words and gives one of three outputs:
[ERTS

“less than”’, “greater than”, or “‘equal to”. A high level on the enable input forces alt three outputs low. A
low on the enable input allows acomparison to take place. The comparator function isshown inFigure 4-6.

4-3



MIDLUEE DI3U0MA
Theory of Operation

E= T A | 9 3 4 5 8 7 16
Al A2 A3 A4 BG 81 B2 B3 B4 vCo
: —C)F
A>B AR A=B GNB
15 2 14 8
£ A 8 ALB AR A=f
H X X L L L
L Word A = Word B L L H
L | Word A>Word 8 H L
L] Word A <Word 8 H L L

. = LOW Valtage Levet
H = HIGH Voitege Level
X = Either HIGH or LOW Voitage Level

Figure 4-6. 5-Bit Cornparator (1820-0904)

4-18. 1 of 10 Decoder, 1820-1047 (U19 and U20)

4-19. This decoder circuit (Figure 4-7) is a 4-line to 10-line decoder {106f 10). The decoder consists of eight
inverters and ten four-input “NAND” gates. The inverters are connected in pairs to make BCD input data
available for decoding by the “NAND” gates.

18
Voo g O 11
12 . 8 10
7 P
6 O 7
13 < 5 s
INPLTS QUTPUTS
4 [O—5
14 g
3 [O 4
2 [en 3
15 A
1 e 2
GND 0 O 4
8
u2e
Inputs (DIE) ines) tnput Fins Qutput Pins*
ASCH! Equivaient 12 13 I 15
Function (P or T} Code H L H i 3 High.
Tiening Perigd {date) Code Eal 3 L ] 2 #igh.
Sarvice Request Codes l L H H 4 High,
Trigger/Reset Code H H i L 5 High,
Rear-Pane| Trigger Code 5] H L 23 6 High.
uie
Local Lockout {LLO} Code H L L L 1 High.
Serial Poli Enable Code H L 3 H 2 High,
Serial Poll Disable Code | L H L 3 phigh.
Listen Address (Remate Ciock} H K H [ 9 High.
*Note: Using 105257 Logic Probe, these pins biink low {active) when DAV cocurs,

Figure 4-7. 1 of 10 Decoder {1820-1047}
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4-20. Programmable Divide-by-N 4-bit Counters, 1820-1175 and 1820-1181
' CAUTION

This device contains cireuifry to protect the inputs against damage
due to high static voltages or electric fields. However, it is
recommended that normal precautions be taken to avoid
application of any voltage higher than maximum rated voltages to
this high impedance circuit.

4.21. These CMOS counters (Figure 4-8) are programmable, cascadable down-counters with a decoded
“0r* state output for divide-by-N applications. In single stage apptications the “O” output is applied to the
Preset Enable (PE) input. In cascade operations, the Cascade Feedback (CF) input allows cascade divide-by-N
operation with no additional gates required. The Master Reset {MR) function provides synchronous
initiation of divide-by-N eycles. The Clock Inhibit input alfows disabling of the pulse counting function. In
the 59308A, counter U43 is an 1820-1181 and U44 and U45 art 1820-1175's. The 1820-1181 cannotbe replaced
by the 1820-1175. A TTL logic clip or probe cannot be used on this circuit,

T
v QUTPUT
oo
13— CF at 7 COUNT |4 Q3 Q2 Qi
L Qp— 3 o6 o8 1
. b o . 3 18 8 0
i 7 o111
11 i Ppp & ¢ 1 % 0
o 3 I T
ERE— ] 03— 15 M e 1+ o 0
2 ——— Dy 3 o 6 1 1
2 [ T T
10 MR [:) 1 1 50 0 1
4 ] INHEBIT ] ¢ 0 B 0
[ v, Y e 12 Dp1 1o Dpy 2re divide-hy-N
. 35 inputs.
T
]

Figure 4-8. Programmable Divide-by-N 4-bit Counter (1820-1175 and 1820-1181;

4-22. Dual 4-bit Static Skift Register, 1820-1176
CAUTION

This device contains circuitry to protect the inputs against damage
due to high static voitages or electric fields; however, it is advised
that normal precautions be taken to avoid application of any
voltage higher than maximum rated voltages to this high
impedance circuit.

4-23. This CMOS shift register {Figure 4-9) consists of two identical, independent 4-stage serial-input/
parallel-output registers. Each register has independent Clock and Reset inputs with a single serial Data
input. The register stages are type D master-stave flip-flops. Data is shifted from one stage to the nextduring
the positive-going clock transition. Each register can be cleared'when 2 high level is applied on the Reset
fine,

Q¢ p—— 5§
3 — D
[ WL —.
Q2 b— 3
e Truth Table
03 bee—— 10

Q| Qo1
o

®
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G
i
3
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)
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o
1
1

5 90— 13
15 emnn— = R=0
QY o 2 Qn+1= Bn.
Q2 posn 13
[—
[X) —1

Figure 4-9. Dual 4-bit Static Shift Register {18206-1176)
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4-24. Counter Time-Base Circuit, 1820-1180

CAUTION

This counter is a farge-scale MOS integrated circuit. Hs inputs are
susceptible to damage by high voltage (+5.6 volts) and static
charges. Particular care should be exercised when servicing this
circuit or handling it under conditions where static charges can

build up.
1 w1 TIME QUT Vo6 b 15 12V
2 1 Vpyp {0V} Veg 15 -f8V
3 —— EXT INPUT 90— 14
4 w——f RESET G Ll ——.
B ww——d EXT/INT L) W]
§ o] RESET MAX 2 e 11
7 o—d CLAMP 0SC. OUT b 10
8 ww— FEEDBACK 1 FEEDBACK 2 e g

Figure 4-10. Counter Time-Base Circuit (1820-1180)

4-25. The counter time-base circuit (Figure 4-10} is an oscillator and divider chain circuit connected as a
presettable counter. The circuit operates with an externally applied TTL signal as a frequency source. The
time-base output (TIME OUT) is a square wave, its frequency determined by the selected counter division,
and by the frequency of the external input,

4-26. OVERALL FUNCTION DESCRIPTION

4-27.  The foliowing paragraphs describe the overall function of the 59308A to the block diagram level.Fora
detailed description of the major circuits of the 53308A, refer to the schematic diagrams in Section VIL.

4-28. Local Operation

4-29. 1n local operation {see Figure 4-11), the Bus Communicator and Programming circuits process
function information {from the PACER-TIMER switch on the front parel) in addition to the trigger pulse
(from the TRIGGER/RESET button on the front panel}. The pracessed information is sent to the Time Base

and Divider circuits.

4-30.  On receipt of a trigger pulse {from either the TRIGGER/RESET button or the rear-panel TRICGER
input} the Time Base and Divider circuits process the following:

a. The function (pacer-timer} signal from the Bus Communicator and Programming Circuits.
b. The 1 MHz signai from the Oscillator and Divider circuits.
€. The BCD codes from the thumbwheels on the front panel.
d. Theievelsfromthe outputsignal control switches and the trigger control switches on the rear panel.
e. The output timing signal to the ECL and TTL connectors on the rear panel.
4-31. Remote Qperation (Listening)

4-32. In the listening mode (see Figure 4-12), the Bus Communicator and Programming circuits interface
the 54308A with the bus and process and store remote programming codes. The circuit outputs the
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programming information (Trigger command, function code, timing period data and rear-panel trigger
enable or disable) to the Time Base and Divider circuits. In addition, this circuit controls the REMOTE and
ADDRESSED indicators,

4-33. On receipt of a trigger pulse {from either a programmed Trigger command or the rear-panel
TRIGGER input) the Time Base and Divider circuits process the following:

a. All programming information from the Bus Communicator and Programming circuits.

b. The 1 MHz signal from the Oscillator and Divider circuits.

c. Thelevels from the cutputsignal control switchesand the trigger control switches on the rear panel,
d. The output timing signal to the ECL and TTL connectors on the rear panel,

4-34, Remote Operation (Talking)

4-35. In the talking mode (see Figure 4-13), the Bus Communicator and Programming circuits interface the
59308A to the bus and process the talk address and the universal commands Serial Poll Enable (SPE) and Serial
Poll Disabie {SPD}. After processing, the information is output to the Qutput and Status Poll circuits.

4-36, The Output and Status Poll circuits accumulate the number of timing periods that have occurred
since the last trigger by counting the pulses on the Pulse line. This ¢ircuit outputs the count information on
the busDIO lines in response to serial polling and Service Request Enable {SRQE). The Output and Status Poll
circuits will not output on the bus unless the enable signals are received from the Bus Communicator and
Programming circuits. The output can drive the DAV, the DIO1-DIO? and the SRQ lines on the bus.

4-37. Bus Pacer Operation

4-38. In bus pacer operation {see Figure 4-14), the Bus Communicator and Program'ming circuits perform
in the same manner as in local operation, with the additional function of detecting the ASCH linefeed
character. The ASCII LF is used (in place of the TRIGGER/RESET button) as the trigger signal to the Time Base
and Divider circuits.

4-39. The LF trigger signal starts a time interval between data transfers on the bus. The length of the time
interval is determined by the thumbwheel setting. The data transfer time is determined by the speed of the
instruments on the bus as described in paragraph 3-34,

4-40. The Time Base and Divider circuits process the information from the Bus Communicator and Pro-
gramming circuits, and from the thumbwheels and the BUS PACER switch to generate the Handshake
Holdoff signal. The Bus Communicator circuits hold up bus activity whenever the Handshake Holdoff signal
is present, :

47
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4-41. DETAILED CIRCUIT DESCRIPTION

4-42. For a detailed circuit description refer to the schematic diagrams in Section VI1I.

4-43. SIGNAL MNEMONICS
4-44. Table 4-1s a list of signal mnemonics for the 59308A.

Table 4-1. Signal Mnemonics

Mnemonic Name
IFC Bus Clear
DAC Data Accepted
DAV Data Valid
nile Pata Input/Output
pp Decimal Point
- GET Group Execute Trigger
LF Linefeed
LLO Local Lockout
ATN Multiple Response Enable
RFD Ready for Data
SPE Serial Poll Enable
SPD Serial Poll Disable
SRQ Service Request
SRQE Service Request Enable

4-12
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MAINTENANCE

5-1. INTRODUCTION

5.2, This section contains maintenance and service information including a table of recommended test
equipment, in-cabinet performance check, adjustments, and troubleshooting.

5-3. TEST EQUIPMENT

5-4. Table 5-1 lists test equipment recommended for maintaining and checking the performance of the
59308A. Test equipment having equivalent characteristics may be substituted for the equipment listed.

Table 5-1. Recommended Test Equipment

Instrumen{ Required Characteristics Recommended
Logic Probe Test TTL signal levels HP 1025T
Logic Puiser Pulse in-circuit iC’s HP 10526T
Digital Voltmeter 0 to -+175 voits HP 3480A &
Accuracy 0.3% HP 3482A
Oscilloscope 50 MHz bandwidth HP 180A
Vertical Plug-in 5G mV/cm sensitivity HP 1801A
Time Base Plug-in 50 MHz bandwidth HP 1821A
Timer Counter Measure 59308A output time intervals HEP 5327A
Test Oscillator 1, 5, 10 MHz frequency standard HP 651A
Frequency Counter Compatible with inzerface bus HP 5345A
Option 011
Pulse Generator 1 volt trigger (manual control) HP 8012A

5-5. IN-CABINET PERFORMANCE CHECK

5-6. Table 5-2 contains procedures for checking the performance of the 59308A. The test setup isshown in
Figure 5-1. The first part of the procedure checks the local (front-panel) operation of the 59308A using the
internal time base with internal trigger, followed by procedures using external trigger. Then the local
operation is checked using an external frequency standard as a time base and an external trigger. The last
part of the procedure checks the remote {programmed) operation of the 39308A under the control of an
interface bus controller. Included is a triggering test, serial polling test, accumulator output test, and a bus
pacer mode test.

TEST OSCILLOSCOPE
1V CUTPUT
1
OSCILLATOR [ i} AMS Tt HP 180A
HP BBTA W/1B01A, 1821A
gcL {7
BSI0BA
PULSE TIMER
COUNTER
GENERATOA [ ,1;3;3-?” HP B3ATA
HP 80124

OIGITAL B ] BUS
aus CONTROLLER

Figure 5-1. Performance Check Test Setup
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Table 5-2. 59308A Performance Check

LOCAL OPERATION (INTERNAL TIME BASE — INTERNAL TRIGGER)

1.

Ensure that the voltage selector switch in the power module on the rear panel of the 59308A is setto the
line voltage to be used (115V or 230V}, Install a 230 mA fuse for 115V or a 125 mA fusefor 230V operation.

Connect the equipment in the test setup shown in Figure 5-1. Do not apply power to any of the -
equipment at this point.

Apply power to the 59308A. The ON indicator should illuminate. Set rear-panel switches as follows:
a. Set EXT INT switch to INT.

b. Set BUS PACER switch to QFE.

c. SetTRIGGER 1V-4V switch to TV,

d. Set SQ WAVE ~ 500n SEC PULSE switch to SQ WAVE.

Apply power to the oscitloscope and timer counter.

On the front panel of the 59308A;

& Set the TIME IN uSECONDS thumbwheel switches to 001E3.

b. Set the FUNCTION switch to PACER.

¢. Press and release LOCAL button.

Press and release TRIGGER/RESET button and observe 1 ms {50% duty cycle) square wave (= 2.5volt)

d.
pulse train on oscilloscope. Check that period of output pulse is 1 ms on counter,
€. Set the FUNCTION switch to TIMER.
f.  Press and release TRIGGER/RESET button and observe a 1 ms square wave (2 2.5 volt) puise on

oscilloscope.
On the rear panel of the 59308A:
a. Set the 5Q WAVE ~- 500n SEC PULSE switch to 500n SEC PULSE,
b. Repeat steps 5b through 5f to check 500 ns pulse output, ~
c. Disconnect cable from TTL OUTPUT and connect to ECL OUTPUT.
At the timer counter input, disconnect cable, connect 50-obm termination and reconnect cable.
Repeat steps 6a and b, except observe pulses for ECL levels {0 to -2v).
Set the 5(Q WAVE — 500n SEC PULSE switch to 5Q WAVE, Remove the 50-ohm termination at the timer

counter input and reconnect cable. Disconnect cable from FCL OUTPUT on 59308A and connect to TTL
QUTPUT.

LOCAL OPERATION (INTERNAL TIME BASE — EXTERNAL TRIGGER)

0. Apply power to the pulse generator and set the output for a 1V trigger pulse.

11. On the 39308A, set the FUNCTION switch to PACER,

5.2
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Tabie 5-2. 59308A Performance Check (cont’d.)

N O 12. On the pulse generator, press and release the MANUAL button and observe 1 ms {50% duty cycle)
o square wave {22.5 volt} pulse train.

13. Set the FUNCTION switch to TIMER. Press and release MANUAL button and observe a 1 ms square wave
{22.5 volt) pulse on oscilloscope.

LOCAL OPERATION (EXTERNAL TIME BASE — EXTERNAL TRIGGER)

14. Apply power to the test oscillator and set to an output of 1 MHz at T volt,

15. On the rear panel of the 59308A, set the EXT INT switch to EXT and the EXT FREQ STD switch to 1 MHz.

16. Repeat steps 17 and 12.

REMOTE OPERATION

NOTE

in the following step, prior to sending the Trigger code (ASCHH
“R"), send the Disable Rear Panel Trigger code {(ASCIl “A”).

17, Perform the preliminary procedures {paragraph 3-15) and the programming procedures (paragraph 3-

7). To send the TIME IN uSECONDS code, select desired values from Table 3-2 and observe the
oscilloscope and timer counter for proper square wave output.

TRIGGERING CHECK

18, Send timer code {ASCII “T"}, foliowed by pacer code {ASCH “P”).

19. On the pulse generator, press the MANUAL switch. (This action should not resuitin an outputsince the
rear-panel disable code has been sent previously.)

20. Send the rear-panel enable code {ASCI “U") and press the MANUAL switch on the pulse generator. The
59308A output should be displayed on the oscilloscope.

21. Send timer code (ASCH “T”}), rear-pane!l disable code {ASCII “‘A™} and pacer code {ASCII “P”).

NOTE

. Universal commands {see Table 3-4} are sentby the controller only
when the bus is in the Address Mode (ATN low).

22. Send the universal command Group Execute Trigger (ASCIl ‘BS”). The 59308A output should be
displayed on the oscilloscope.

SERIAL POLLING TEST

23. Program the bus controller to send the Enable Service Request code (ASCII “S”) and the universal
command Serial Poll Enable (ASCH “CAN"}. Send the tatk address to the 59308A (the talk address must
correspond to the listen address as shown in Table 3-1).

NOTE

Ensure that the 5930BA is outputting at this point, otherwise the
DIO7 line will not be set low in response to Serial Poll Enable.

53
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Table 5-2. 59308A Performance Check (cont'd.)

24, Check to ensure that the 59308A has responded to Serial Poll Enable {sets DIO7 line low when ATN is
high). ’

25. Send the universal commands Serial Poll Disable (ASCII “EM”) and Untalk {ASCH underscore “_.""),

ACCUMULATOR QUTPUT TEST
26. Program the bus controller to send the talk address to the 59308A.

27. Check the talk cutput of the 59308A at the controller [refer to paragraph 3-25 for talk output forma,

BUS PACER MODE TEST

28. To check the BUS PACER meode, disconnect the 59308A from the test setup and connect the DIGITAL
OUTPUT via a 10631A, B, or € cable to an HP 5345A Option 011 Frequency Counter.

29. Apply power to the 59308A and set the BUS PACER switch to the ON position.
30. Apply power to the 5345A and set controls as follows:

a. TALK ALWAYS — ADDRESSABLE switch to TALK ALWAYS,

b. RANGE switch to CHK.

€. SAMPLE RATE control to maximum counterclockwise.

d, RESOLUTION Hz to 1M.

31. On the 53308A, set the TIME IN 1 SECONDS thumbwheel switches to 001E6. Check the display of the
5345A to ensure that the GATE indicator illuminates at 1 second intervals.

32. Vary the setting of the thumbwheel switches and ensure that the GATE display interval varies
accordingly.
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5-7. ADJUSTMENTS

5-8. The only adiustment required for the 59308A is the oscillator adjustment. Adjust the oscillator as
follows:

a. Remove the top cover of the 59308A.

b. Connect the 1 MO INPUT connector of an HP 5345A Frequency Counter (or equivalent) to pin 2of
U2 in the 59308A.

c. Connect zsuitable external frequency standard (such as an HP 5061A Cesium Beam) to the external
oscillator input (T0MHz INPUT on the rear panel) of the 5345A.. Set the external Frequency Standard
to 10 MHz. '

d. Apply power to the equipment and allow one hour warmup.

e. At the rear panel (OSC ADJ) of the 59308A, use an insulated tuning tool to adjust the oscillator for a
display of 10 MHz on the 3345A.

59, TROUBLESHOOTING
5-10. To troubleshcot the 59308A, perform the in-cabinet performance test in Table 5-2 to determine the
failure symptom. Refer to the overall functional description in Section IV to isolate the trouble to a major

circuit area. Refer to the detailed circuit description on the schematic diagrams in Section ViH to isolate the
trouble within a maior circuit area.



9308A . Model 5
nance : : - Mainte:

PERFORMANCE CHECK TEST CARD

HEWLETT-PACKARD MODEL 593084 Test Performed by
TIMING GENFRATOR .
Date
Instrument Serial No.
TESTS RESULTS

1. Local operation (Internal time base-internal trigger)
operates per steps 1 thru 9, Table 5-2.

2. Local operation {Internai time-base external
trigger) operates per steps 10 thru 16, Table 5-2.

3. Remote operation operates per step 17, Table 5-2.

4. Triggering check operates per steps 18 thru 22,
Table 5-2.

5. Serial polling test operates per sfeps 23 thru 25,
Table 5-2.

6. Accumulator output test operates per steps 26 and
27, Table 5-2.

7. Bus pacer mode test aperates per steps 28 thru 32,
Table 5-2.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

Model 593/
Replaceable P

6-2. This section contains information for ordering replaceable parts for the 59308A. Table 6-1 lists
replaceable parts. Table 6-2 lists the cabinet parts. Figure 6-1identifies the cabinet parts. Table 6-3 contains a
list of manufacturers and their respective codes.

6-3. Parts are listed in alpha-numerical order of their reference designator starting with A1 and ending with
chassis and miscellaneous parts. The replaceable parts table includes the following information:

Reference designator (when appiicable}.
HP part number,
Total quantity (QTY) used in the instrument.

Description of the part {see abbreviations below}.

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order of inquiry to your local Hewlett-Packard Sales and Service

Office.

identify parts by their Hewlett-Packard part number.

6-6. To obtain a part that is not listed, include:

2.

b,

Instrument model number.
Instrurnent serial number.

Description of the part.

d. Function and location of the part,
REFERENCE DESIGNATIONS
A = assembly 1A = minceilanecus elec- P = elevtrical connector
AT = attenuatar: iselator trical part {movahle portionk
termination L = Fuue plug
B = fam: motor ¥, = filter Q = transirtor: SCR;
BT = hattery H = hardware trinde thyriator
[ = capacitor HY = eircutator R = reaiator
P s eoupler 4 = electrical connector RT = thermirtor
R = dinde; dinde fatationary portion); & « awitch
thyriator varactor jack T 2 transformer
B = directinnal coupler K = reiay TR = ferminal hoard
3 » delay line 1. = roil; inductor T = thermoacoupte
e = annunciater; signak M = meber ™ = {pat point
ing devicer {zudible MP = miscelanenus
or viswaly: lamp: mechanical part
LET
ABBREVIATIONS
n = ampere avg = AVFTRES CHAN # channel
ac = alftornating current AWG = American wire o = centimeter
AUURER = accersory goupe MO * rabinet motnt onky
Al = adfustment RAL = halanee COAX = coaxial
Al = analeg-t-digital BN = hinary caded {(OOEF = coeffleient
AR = audin fregquency decimal oM = PO
AR 2 ghtomatic fre iy = hnard coMp = eompasiton
guency cantroel HE 'L = herylinm copper COMPLL : eomplete
AL = autnmatic pain BEFOY = heat frequency CONN = ronpastor
control naciiiator (83 = cadmium pate
Al = aluminum RH = hinder head CRT = rathnde.ray tubs
ALdr = automatte level BEDN # hreakdown £TL = complementary
onntrob HP = handpass transistnr logie
< AM = amplitudes modula- RPF = bandpass fiter W = rontinuons wave
Hnn HRR = brass e = rlockwise
AMPL. = amphifier BWO = hackward-wave om = pentimeter
APCT = auiomatio phase oerillator A = digitabteranalog
ntrak AL = ralihrate [l = deeibet
ARNY + assermhiy orw = counterelnckwise ARm + deeihel raferred ta
ALY < wxitiary tRR = cvramic I mW

B
DET
diam
BIA

HEF

AMPE

div
hpyE

1R

# integrated direuit:
mieracircuit

= electron Luhe

= yoltage regulatorn
breakdnwn dinde

= cable. trensmission
path; wire

= sovcket

= erystal unit-piezo.
eloctric

= tened cavity, tuned
cirenif

= direct current

= degree {temperature
interval or
difference

= degree iplane angle)

= thewrree (elaina
teantirade

= dogres Fahrenheil

= dograe Kelvin

- deprusited rarhon

« detector

s Jiameter

= diameter {osed in
parts listy

= differential amplifier

= division

= double-pate, doubla-
throw

= drive




IVILUAUITE JFIJIUUM
Maintenance

NSB = double sideband
DTL = dinde transistar logic
DVM = digital voltmeter
ECI. = emitter enupled logic
FMF = electramative force
FEDP = ¢lectronie data
processing
FLEOT = electrolytic
ENCAP = prirapsuiated
EXT = external
o = farad
FET = field-effect tran-
sistor
FiF = flip-flop
FH = flat head
FIL H = fillister head
v = frequency moedula-
tion
FP = frant panel
FREG = frequency
X = fixed
" = gram
[§328 = germanium
G H» = migaherty
(R glass
GNI} = groundiad)
I = henry
b = hour
HET = heterodyne
HEX = hexagonal
HD = head
Hbw = hardware
HEF = high frequency
HG = meTeury
Hi = high
HP = Hewletf-Packard
HPF = high paas filter
HR = hour {used in parts
Hat)
v = high voltage
He = Hertz
HE = integrated circuit
Hi = inside diameter
H = intermediate fre-
gquency
IMPG = impregnated
in =inch
TNCD = incandsscent
INCT, = inelude(s)
NP = input
NS = insulation
INT = internal
ke = kilogram
kHz = kilohertz
3 = kilohm
kV = kilovolt
b = pousd
I . =inductance-
capacitance
LED = light-emitting diode
L = low frequency
.G = long
TH 2 laft hand
1M = limit
TN = linear taper {used in
parts list)
lin = linear
LK
WASH = lock washer
10 = fow: local oscitlator
166G = lngarithmic taper
fmaed in parts list)
Togr = logarithmiic}
ILPF = low pass filter
LV = low voltage
m = meter {distance)
mA = milliampere
MAX = maximum
M = megohm
MEG = meg {1F) (used in
parts list)
MET FLM = metal film
MET OX = metal oxide
ME = medigm froquency;
microfarad {used in
parts list}

MFR
mg
Mtz
mil
mha
MIN
min

MINAT
wmimn
MOD
MOM
MOS

ms
MTG
MTR

NFO

NRFR
NBR

ns
nW

OBD

on

OH

GF AMPL
apT

O8C

[0).4

oz

Q

P

PaM
PO
PCM
PHM

gk

PH BRZ

PHI.
PIN

ABBREVIATIONS

= mapufacturer

= milligram

= megahertz

= millihenry

= mho

= minimum

= mingte (Hime)

= minute {plane angle)

= miniature

= millimeter

= modulator

= momentary

= metaloxide semi-
conduetor

= mitlaecond

= mapnting

= meter {indicating
deviee}

= millivell

= millivalt, ac

= miltivalt, de

= millivolt, peak

= mitlivolt, peak-to-
peak

= millivnlt, rms

= milliwati

= multiplex

= mylar

= microampere

= mirenfarad

= microhenry

= micromhao

= microseeond

= mirrovaelt

= myicrovelt, ge

= mirravelt, do

= mirrovalt, peak

= mieravolt, peak-te-
peak

= microvolt, rms

= microwatt

= paneampere

= no connection

= nornally closed

= neon

= negative

= nanafarad

= nickel plate

= pormally epen

= nominal

= pormal

= negative-poasitive.
negative

= negative-positive
7610 (ZEYo tempeya-
ture eoefficient)

= not recommended
for field replacement

= nof saparately
replacsahle

= panogecond

= nanowsatt

= order hy deseription

= putside diameter

= oval head

= aperational amplifier

= option

= preillator

oxide

ounce

ohm

peak (used in parts

list)

= pulse-amplitude
modalation

= printed cirenit

= palse-code modula-
tion; pulse-count
modulatien

= pulse-duration
modulation

= picoefarad

= phoaphor bronze

= Phillips

= positive-dnstringic-
negative

nononou

PIV
vk
L.
PLO
PM
PNP

PG
POLY
PORC
POS

POSN
POT
op
PP

PPM

PREAMPL
PRF

PRR
Bs
P
PTM

PWM

PWV
RO

RECT
REF
REG
REPL

R¥Y
RH
RIL
RMO
rms
RND
ROM

R&P
RWV

TA

Bt
TERM

= peak inverse voltage

= peak

= phase lack

= phase lock oseillator

= phase medulation

= poritive-negative-
positive

= part of

= peiyatyrene

= poreelain

= poritive; pasition{s)
tused in parts ligt)

= position

= patentiometer

= peak-to-peak

= peak-fe-peak (used
in parts list}

= pralse-position
modulation

= preamplifier

= pulse-repetition
frequeney

= pulse repetition rate

= mcogecond

= point

= puise-tirme modula-
tian .

= pulse-width
modulation

= peak working voltage

= resistance
rapacitance

= rectifier

= reference

= regulated

= replaceable

= radio frequency

= radio frequency
interference

= round head; right
hand

= resistance-
induetance-
capacitance

= rack mount only

= root-mean-sguare

= round

= read-only memory

= rack and panel

= veverse working
voltage

= seattering parameter

= serond {time)

= second {plane angle)

= alow-hlow (fuse)
tused in parts list)

= silicen centrolied

rectifier; screw

selenium

ections

= semiconductor

= superhigh fre-
quency

= silicon

= silver

= pignal-to-noise ratto

= single-pele, donble-
throw

= Rpring

= split ving

= single-pole, single-

throw

single sideband

stainless steel

steal

seprare

standing-wave ratio

synchronize

= timed {slow-blow
fuse}

= fantalam

= temperature
compensating

= time delay

= terminal

I T T

TFT
TGL
THD
THRU
TI
TO5.
TRIM
T8TR
TTI.

™
VY
TWT
U

UF

UHF
UNREG
Vi

VA

Vae
VAR
VG

Ve
VDOW

VIiF
VFO

VHY
Vpk
Ve
Vrms
VEWR

VTO
VTVM

VIX)
W
W/
Wy

wW

WO
YIG
Zo

Al abbreviations

= thin-film fransistor

= inggle

= thread

= through

= titantum

= tolerance

= trimmer

= transistor

= fransister-transigtor
logie

= talevigion

= television interferance

= traveling wave tube

= micre (1076 {nsed
in parts Hat)

= microfarad {used in

parts Haf)

ultrahigh frequency

unregulated

velt

= voltampers

2 volts, ac

= variable

= valtage-eontrotled
oscillator

= yolis, do

= volts, de, working
{used in parts lst}

= yolts, filtered

= variable-frequency
oseillator

= very-high freguency

= voits, paak

= yolis, peak-tn-peak

= volts, rms

= voltage standing
wave ratio

= voltage-tuned
ascitiator

= vacuurn-tube
volimeter

= valts, switched

watl

with

working inverse

voltage

wirewonnd

without

ytirium-iron-garnet

= characteristic
impedance

B

HolE

NOTE
in the parts

ligt will be in upper case.

MULTIPLIERS

Abbraviation

BT SR 0 AR G-

Prefix  Mualliple
fera Hp2
giga 10#
mega 108
kile 1»
deka L0
deci i
centi  10-¢
mili  16-2
micro  Hir§
nano 10—
pieo 10

ferto 10
atto 1%
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Replaceable P

Table 6~1. Replaceable Parts

HP Part N Mir
_Refgarenqe Qty Description Mfr Part Number
Designation Number Code
A1 59338~4£ G001 1 BCARD ASSY, MAIN {SERIES E432}) 28480 59548=-60001
ARCL D180~01 06 i CAPACTITOR-EXD: &ODUF+-20% VDT Ya-30L 1D 56289 1500606 XO0O6R2
Alcz Gla0-0l58 3 CAPACITOR-FXD S6D0PF +-10% 200WVDC POLYE 56289 292P56292
AEED 0140-01%8 CAPACITOR~FXD S€D0PF +-10% ZOGWYDL POLYE 56289 292956292
ALC 4 2180-02148 3 CAPACITOR~FXD; o LSUF+=10T 35YBC TA 56269 1500154 X9D35A2
AlL S D160-3277 5 CAPACTTOR—FXD LOLUF +—20% SOWVDL {ER ZB4BO O160-3277
AlCh 3121-04059 1 CAPACITOR; YWARY TRMR; CER; Z/8PF 13899 DVEIPRAA
ALy 01460-0C1 96 1 CAPACITOR-FXO 24PF +=5% 300WVRC MICA D+ 2B480 Gl60~01%6
ALLA 01&0-2198 1 CAPACTTOR~FXND 20PF +=-5% 300WYOC MICA O+ 28480 0160~2198
Al S 0ls0-G255 i CAPACITOR=FXO 10PF +-5% S500WVDC MiCA O3 28480 0160-0205
AILLO 0160-0257 1 CAPACTITORFUD 1200PF +~10% 200wWvDL POLYE 56289 292712292
AlCll 0160-0159 H CAPACITOR-FXD GAOORF +=10% 200WVDE POLYE 56289 292P568292
ALCL2 0180-0207 1 CAPACITOR-FXD Q1UF+-5% Z200WVDC POLYE 56283 2G2PI032BPTS
AlE13 Q180-1743 1 CAPACITOR=~FXD; 1UF+-13% 35VDE TA=SOLID 56289 L5001 0AXI03IGA2
ALC L4 0180-2101 4 CAPACITOR-FXO) AQOQQUF+TS-~10% 15VIC AL 55289 3904086015 LS
AlcLs D190-1943 1 CAPACTITOR.FXD: 1lOQQUF+TS5~10% 25VDL AL 55289 39D0108G0256L4
A101e {180-0230 2 CAPACITOR=FX]; LUF+20% 50YDC TA-SOLID 562893 150D105XG305042
A1C1T 0180-0230 CAPACITOR~FX{; 1UF+-20% 50VDC TA-SOLED 55289 1500108X305042
A1C18 a170-6082 1 CAPACIYOR~FXD LOLUF +~203 SOHVDL POLYE B&4L1 &D1PEID QRS NL
AlCLS 01460-3277 CAPAL I TOR—=FXD «01HF +=20% SOWYDC CER 28480 DLE0-327TT7
[ 1ade] A1&0-3277 CAPACITOR~FAD LOLUF +-20% BOWVDL CER 28480 QL&a0=-3277
A1C21 n160-3277 CAPACI TOR-FXC .01HF +=20% SOMVDC CER 284840 QL0 3277
AYC22 0160-3277 CAPACTTOR-FXO «OQLUF +=20% SO0WvRC CER 28480 Di&0-3277T
AlCpL 1901~00G28 2 GIODE=PWR RECT 400V T50MA 04713 SR1358-9
AlLR2 1301-90028 GIODE~PWR FECT 400V THOMA 0713 S5R1358-9
AlCR3 150i-0535 -3 DIDDE-HOT CARRIER 28480 1501-0535
A1CRS 1901-0535 HOTE-HOT CARRIER 28480 1901-05 35
ALLRS 19031~0040 2% DIONE-SWITCHIRG 2NM8 3GV 50MA 2848C 190F-004¢
ALCRE 1901-0040 DIODE-SW ITCHING 2M5 30V 50MA 28480 190Q1-3040
ALLRT 19010040 DTODE~SWITCHING 2N5 30V SOMA 28480 1301~ 0040
A1CRS "1901-0040 DIGDE-SWITCHING 2M5 30V S50MaA 28480 19531-8040
ALLRS 1501~9040 DIGLE=SWETCHEING 2NS 30V SOMA 2BAB0 E901~C040
ALLRED 1901-0535 RiGBE-HOT CARRIER 28480 190105135
ALCAII 190 L B0&0 DICDE-SWITCHING ZNS 30V S0MA 28480 19n1~0040
ALCRY2 1901~0534 DICDE-HOT CARRIER 28489 19G1-0535
AL1CRLY 190L~-0535 DIODE-MWOT CARRIER 28480 1901-05135
ALGRIL 4 1301~ 0040 DICDE~SW ITUHING 2NS 38V SOMA 28480 1901~ 0040
AL1CPLES 1901-3a40 DICDE-SWITCHING 285 30V SOMA 28430 1901-0040
ALLF1E 1406~0027 1 DIODE-MELT FULL WAVE BRIDGE RELCTIFIER Q%713 MDA922~&
ALCRLEY 1502-3024 1 CICOE~INR 2,B7Y 5% DO~7 PD=_.4W TC=—,.072 ChT13 51 10939-26
AlCR1B i902~3070 1 DT E~ ZMR 4, 22Y 5% DO=T PD=.4W TO= 4713 52 1093574
ALGl 1854-0071 7 TRANSISTOR NPN S PD=300MW FT=200MHZ 28480 18540071
&£1G2 1854-0071 TRANSISTOR NPN S! PR=300MW FT=200MHZ 28480 18540071
ALQ3 1884-00T1 TRANSISTOR NPN SI PD=300MN FT=200MHZ 28480 1854=-00T1
AlG4H 1854~0071 TRANSTSTOR NEN S PD=300MW FY=200RHZ 28480 1854-0407E
ALGES 1824-0009 1 TRANSISTOR NPN 2NT09 51 TO-18 FD=300MW 25480 18540009
AlQE 1850-0158 1 TRANSISTOR PNP ZN2635 GE CHIP G4 TLS ZN2635
A1Q7 13530034 1 TRANSISTOR PNP ST CHIP TOwi8 PQO=360MH 28484 1A53-0034
Al1Ga 1854-00T71 TRANSESTOR NPN 51 PD=300MW FY=200MHZ 28480 1854~00T1
AlQS 1854-0)7T1 TRANSISTOR NPMN ST PD=300MK FT=200MHZ 29484 1854-007]
ALQ1O 18540071 TRANSISTOR NPN ST PD=300MW FT=200MH7 28480 1854~0071
A1R 1 Lalg-012é 2 NETWORK~RES Y0-PIN SIP .1-PIN-5PCG 284380 1810~0L 36
ALRZ i816~01136 NETWOGRE=RES LO0wPIN SIP .1-PIN-SPCG 284890 1819~0134
ALR3 CGH683-2725 3 RESISTHR 2.7K 5% .25W CC TUBULAR Qr121 CB2725
A1R 4% DHEE3-2T25 RESTSTOR 2.7K 5% , 25w CC TUBULAR CELIZY [B2725
AlRS G&83-2728 RESISTOR 2.7K 5% 258 CL TUSUL AR akizi Caz272%
ARS8 06832728 RESISTOR 27K 5% 28W £C TUBULAR 91121 CR2725
ATRY 18100047 2 NETWORK-RES SiP .15-PHN-SPCC 28420 1810-0041
ATRI 0683-1038 1 RESISTOR 10K 5% 25W CC TUBLLAR 91121t CB3s
Réghﬁ g?g.’i-i?‘lﬁ [} RESISTOR 120 OHM 5% .25W CC TUBULAR 9112t CBIZIE
ATR1Z 06831035 BESISTOR 1K 5% 76W CC TUBULAR q1at CR1G2E
AIR13 0683-8225 1 RESISTOR B.2K 5% .25W CC TUBULAR g1121 {88225
AtR14 0683-1215 RESISTOR 120 OHM B% .25W ©C TUBULAR a1121 LR121B
AlR1S CoB3-4725 i3 RESTSTOR 4.7K 5% . 25W CC TUBULAR 1121 CR4TZ25
AEF 16 0683-4725 RESISTOR 4.7K 5T .25W GG TURULAR 01121 CHAT2ZS
ARRILT G683-45T25 RESISTOR 4.TK 5% .25W CE TUBULAR 913121 LAST2S
ARR18B Q682-1215 RESISTOR 120 OHM S%¥ .58 CL TUBULAR 01121 C3121t5
AlpLe 0683-4725 RESISTOR 4,TK 5% 425w L TUBUL AR QLE2L L8%TZS
ALR20 0683=1G25 & RESISTIR EH 5% ,25W CC YUBULAR Qlizl LBIOZS
ALRZ1 DEFB- 3447 1 RESISTOR 422 OHM 1% 125K F TUSULAR 16299 L4+ 1/8~TO=422R-F
ALRZZ 36980084 1 RESISTOR 2.1F5K 1% 125K F TUBULAR 16299 C4~1/8~TO=2151~F
AYRZA G&83-1525 RESTSTOR IK 5% 25w CC TUBULAR 01121 CBLOZS
ALP 24 G658-4037 1 RESTISTOR 46.% OHM 1T .125W F TURBULAR 16299 LA/ B=TO=b bR 4P
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Model 59308A
Replaceable Parts

Table 6-1. Replaceable Parts {Cont’d.)

= HP Part s Mfr
Reference Oty Description Mifr Part Number
Designation Mumber Code
AlR2s 06831025 RES[STOR 1K SF 4 25%W CC TUBULAR gEi21 CBla25
AlR 25 4683-2025 1 RESISYOR 2K 3% .25W CC TUBHLAR aL121 CR202S
AlR2Y 0583-1225 1 RESISTOR L.2K 5% .29 CC TUBUL AR OFi2% catL22s
AlR 28 0683-4725% RESISTOR 4.7k 5% ,25W CC TUBULAR alE21 CB4725
ALR29 Q68343915 3 RESISTOR 300 OnM 5% .25W CC TUBLLAR a1z Ca3015
ALR3C 06833925 1 RFESTETOR 3.9K 5% ,25W CC TUsSULAR 01121 £a3925
AlR3L OTST-0463 1 RESISTOR H2.5K 1% 1259 F TUBULAR 24546 L4~1/8+T0=8252-F
ALR3Z 0n&683~102% RESISTOR 1K 53 L.Z5W €0 TUBULAR O1E2E £81028
ALR332 0683-3015 RESTSTOR 300 OWM 5% .250 CC TUBULAR 30 ¥.31 {Rp301s
ALA 34 0683~4T725 RESTSTOR 4. TK SE .25W CC TUBUL AR 01121 L£B&T25
ATR35 1810-0085 2 NETWORK-RES 9-PIN SIP 15-PIN-SPCG 28480 1810-0088
ATR38 1810-0058 NETWORK-RES 9-PiN SiP 15-PIN-BPCG 28488 18100058
ATR37 (683-4725 RESISTOR 47K 5% .28W CC TUBULAR 01121 CBa72s
AlR3B QI5T-0460 1 RESISTOR 6L.9% I¥ .12S5W F TUBULAR 24546 CA-1/8~TO=EL92-F
ALR39 06832215 2 RESISTOR 220 OHM 5% .25W L£f TUBULAR o112} CB22L5
ALR40Q D682~ 2215 RESISTOR 220 OHM S% .25W CC TURULAR ort2t CB2215
Alf4l 0T5T-0398 1 RESISTOR 75 OHM 12 J125W § TUBULAR 245486 C4~1/8-TO~-TSRO~F
ALRA2 GI57-0416 1 RESISTOR SIt OHM LT .125W F TUBULAR 24546 CA-1/B-TO-5118xf
AlR 43 GT3T-042L 1 RESISTOR 825 OHM 1% .125W F TUBULAR 24545 C4m 1 /O8=TO~825R~F
AlR 44 04&83-1025 RES[SYTOR 1K 5F .25W CC TUBULAR Gl121 £Blozs
ALR 45 0&98-0082 2 RESISTOR 464 OHM 11 L1254 F YUBGLAR 16299 C41/8-10~4640~F
AlR 48 GI5T-04E9 1 RESISTOR 681 OMHM 1T .125W F TUBULAR 24546 Chmt/B=T0=6R1IR~F
ALR4T D6B6—1215 1 RESISTOR 130 OHM S% .5W LC TUAULAR DE1Z1 Efl3ls
ALRA8 B698~0082 RESTSTOR 464 OHM 1T .125W F TUBULAR 16299 C4=1/8-TO~4640~F
A1R A9 8757~ 0442 2 RESISTOR 10K 1% .125W F TUBULAR 24546 Ch=1/8-TO=100Z=F
ALR5Q 06831215 RESISTOR 120 OHM 5% L25W L0 TUBULAR GLE2L £Biais
AIRS1 1810-~G041 NETHORK-RES SiF L 15=PIN-SPLE 28400 1810-0041
AlRS2 H&H3-4725 RESISTOR &.7K ST .25W CC TUBULAR QLE2E LR4725
AIR53 DEG3-1215 RESISTOR 120 OHM 5% 25N CC TUBULAR Q121 £€81215
AIRES 06831-121% RESISTOR 120 CHM 5T .25W CC THRULAR a1121 £B1215
ALRES QI5T~0417 H RESISTOR %562 GHM 13 (125§ F TUBULAR 24546 Cé~1/B=-TO~562R~F
ALR 56 0683-4725 RESTSTOR 4.7X 5% .25W CC TUBRUL AR gliat CRLT25
ALRST 06334725 RESISTOR 4.7K 5% .25W CL TUSDHL AR Qrizl CE4YZS
AR 58 0683~4T25 RESTSTOR 4.7# 5% 250 CC TUBUL AR 01121 CE&T25
A1RBS N/A
AlR&0 0683-4725 RESISTOR 4.7K 5% .25 ({ VUBHLAR 01121 LB&Y2S
ALRSEL Geg3-101% T RESISTOR 100 DHM 5% .25W CC THBULAR 01121 CEL0L5
ALRé&2 0683-3015 RESISTOR 300 OHM 5T 2% (L TUBULAR 01121 CR30L5
AiRED D&8I~4TZS5 RESTISTOR 4.7TK ST .25W [{ TURBLHL AR 01121 CR&TZS
ALR GG 0683-4725 RESISTOR 4.7TK 5% .25W 0T YUBULAR ¢1121 CB4125
ATRSS 0683-4725 RESISTOR 47K 5% .25W CC TUSULAR Q1121 CBA725
K151 3101~182% 1 SWITCH ASSY:ROCKER DLY.P. (T1 SPST 0aT79 #35166~1
Alul 1820-0142 1 IC DGYL MC 10049 GATE 04713 HC1004P
K142 1820-1015 1 10 TTL 5 QUAD 2-INPUT MULTIPLEXER 75231 745158N
AlLUE 1820~0055 1 IC OGYL SNT& 90 N COUNTER QL29% SNTASON
AlL4 1620~0%84 3 IC BGTL DMYAL O2N GATE 21014 DMT4L 028
Alus 1820-0896 3 IC DGTL DM74L T4N FLIP-FLOP 27014 PMT &L TEN
AIUE E820-0174 1 10 O6TL SNT4 04 N [NVERTER Qi295 SNTalaN
Aiu? 1820~009% & IC OGTIL SNISB 46N GATE 04713 ML a46D
Alug 1820~009% IC DGTL SN1S8 46N GATE 08713 MEB4EP
ALUYG 1820-1456 3 IC 0BYL 5NT4 132 N COUNTER 01295 SNT&L32N
A3Ul0 1820-0621 & IS DGTL SNT% 38 N BUFFER Q1295 SNT&BEN
ARULL 1820~G5634 1 IC NETL COUNTER ZB480 18200634
AjutL2 laze-oss7 3 fC DGTL DMT4L 19N GATE 27014 DRT&L 10N
AlUl3 1820-105%6 IC DGTL SNT4 132 N COUNTER 01295 SNT4L13ZN
Aiuls 1820-0621 1C OGTL SNT4 38 N BUFFER 01295 SNTH3BN
AlUls L8E&-GA5) L ICiNETL ) MEMGRY 208480 1816-0351
AlUle LBZG- G536 & IC DGTE DM74L 04N INVERTER 27014 DM74E DGN
Aluid 1820-¢6 00 i 10 DGTIL DMASL SaN LOUNTER 1ok % DMT4LYON
Alyla 1820-00 %4 IC DGTL SNLISR 46N GATE 04713 MCH4EP
ALUlY 1820~1047 Z IC DGTL SN74E  42AN DECODER 27018 OMTALAZ AN
ALUZE 1820~1047 16 OGTL SNT4L 42AN DECODER 27014 DHT & 42AN
Altal 1§20«059 IC GGYL DM74L 74N FLIE-FLOP 27014 DMTAL TGN
AlUz2 LB20-0621 IC DGTL SNT4 38 N BUFFER L2995 SNT438N
Akuz3 1820-0710 1 IC DGTI MULTIPLEXER 07263 g9aL22e0
ALUZ4 1820=11T4 2 IC DGTL MC14015CP REGISTER 04713 MC1401507
Alu2s 1820~1176 iC DGTL MC14GL5CP PEGISTER 04713 MC1401509
Aluze 1820-0504 1 iC DGTL COMPARATOR 07263 9312400
Aluz? 1B1&~0350 1 IC3BGT L MEMOQRY 28480 1B8156~-0350
Aluza 1820-0586 IC OGT1 DMV4L D4N INVERTER 27014 OMTRLOGN
ATU29 18200584 i€ DGTL DMT4L 02N GATE 27014 OMT4L 02N
AiU30 1820~-0586 L DGT1 DMT4L O&N INVERTER 27014 BHT4LOAN
Aju3y 1820-0583 3 IC DGTE DMT4L OON GATE 27014 O#THL 00N
Aiy3az 18290595 i G D&TL DMTAL 13N FLIF~FLOP 27014 DMT41 73N
ALU33 1820~G583 i€ DGTL DM74L OON GATE 27014 ORT4HLO0N
ALU3G 1220-0587 I[C DGTL DMT&L 10N GATE 27014 DMTLLLION
ALU3S 18200623 IC DETL SN72 38 N BUFFER G1295 SNT438N

See introduction to this section for ordering information
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ference HP Part . Mifr
Refe . Oty Description Mfr Part Number
Designation Number Code
Al3e 1R20~0505 % I ODETL DMT&L 03N GATE 27014 DHTLLO3N
Alu3? 1820-05585 IC DETI DMT4L 03N GATE 27014 OMT41 03N
Apu3s 1820-0583% 1¢ DETL DM74L 03N GAYE 27014 DMT4L 03N
ALU3S 1820~058% It DGTL OMT4L 03N GATE 2T 4 OMT4LOIN
ALlu4D 1820-05858 IC DGTL DMT7AL 04N ENVERTER 270N 4 OHTHL OGN
AlU4l 1820-0583 1€ DGTL DMT4L OON GATE 27014 OMTAL0ON
ArUs2 1320-1056 1C BGTL SN74 132 N €OUNTER 0129% SNT4L 32N
Aluald 1820~1181 3 IC DGTL MC145224L COUNTER 04713 ME14B22 AL
AlUb4 1820-11B1 IC DGTL MCI452248L COUNTER 04713 MC16522 AL
ALU4S 1820~1181 1€ DGTL MCEABR22AL COUNTER 04713 ML E&522A4,
Alu4s 1820~1180 1 1€, DIGTYAL 28430 1820-11 80
ALUAT 1820-0094 IC pGTL SNIZ8 46N GATE 04713 MES4bP
AlU48 L820~0584 IC DGTL DH74EL 02N GATE 27414 DMTHLOZ2N
Alu4s L B820-G587 IC DGTL OM74L 10N GATE 27014 DMT4L 10N
ALUSG 1820-05% 1L DGTL OM74Y, 74N FLIP-FLOP 27014 DMT4LTEN
AluSi L820«0282 i 1C DGTL SNT4 86 N GATR QL 29% SNT4 86N
AlUSZ 1820~0730 1 IC DGTL MULTIVIBRATOR 34335 9610280
A1U53 1826-0174 1 TC LIN LM320H-12 REGULATOR 27014 LM3ZDH-12
AluS4 1826-0122 1 IC LIN REGULATOR GT 263 78a50UC
ALUSS 18260179 1 1C LIN LK3Z2Q#- 5.2 REGULATOR 27014 LM320H-5,2
ALYl 0410-0405 i CRYSTALtQUARTY 10 MM2 28480 0410« 0405
AL MISCELLANEQUS
0380=0342 3 STANDOFF—RYT-ON KNRL .125~LG 6—32-THD 28480 0380-0342
12000423 & SOCKET:IL BLK 16 CANTACT 23880 £SAZ900~168
1200~0433 1 SOCRETE ELECS IC Z4-CONT 284840 1200-0633
1200-0485 1 SOCKET L 184~PIN #€ MODUNTING 28480 120006 85
1205-6011 2 HEATwDISSIPATOR SGL TO=5 BNG 284849 1205~0011
A2 59308-60003 1 BOARD ASSY, THUMBWHEEL {SERIES 1432) 28480 56308-40003
AZ2CRYL 16Q1-0040 OIODE-SHITCHING ZNS 30V S0MA 28430 1%01-0040
AZCR2 19010040 CICDE~SWITCHING 2NS 20V S0MA 28489 L201-0040
A2CR3 19310040 DIODE-SWITCHING 2N5 30V SOMA 28480 1901-0040
AZCRL 19010049 DIODE~SHITLHING 2MS 30V S0MA 28480 19CG1-3040
AZCRS 19G1~0040 OTODE-SHITLHING 2NS 30V S5OMA 284890 1901-0040
AZLRE 1901I~0040¢ ATODE-SWITERING NS 30V 50MA 28480 1901=-0G406
AZCERT 190i-0040¢ DICDE~SYITCHING 2ZNS 30V SOMA 23480 19G1-0040
AZURS 1900040 DIGOE-SWITCHING 2NS5S 20V S50MA 28480 1991-0040
AZCRY 190F-0046 CIODE=~SWITEHING ZNS 30V SOMA 28480 L901-0040
A2CRLYO 19080040 DIQDE-SHITCHING INS 30V SOMA 28480 1961-0040
AZCRLL 1300040 SIODE-SWITCHING 2NS 30V 50OMA 2848¢ TIEL- 0040
AZ2CRLIZ 1901-0040 BICDE-SWITCHING ZNS 30V 50MA 28480 1901-0040
AZCRL3 1901-0040 OTORE-SHITCHING 2NS 3CV S50MA 28480 1901-0043
ARCRLIS - 1901-004%0 CIUDE~SRITLHING 2NS 30V SOHA 28480 L901-0040
AZCR13 190i~0040 DIDOE~SWITCHING 2NS 30V S0MA 28480 £1901- 0040
AZCR1& 15801i-0040 DTODE-SKITCHING 2ZNS 30V S04A 20480 19C1-004G
AZP3 L251-0472 .3 CONNECTOR: PC EDGES &~CONT; DIP SOLDER Ti748% 252-(6~30-300
AZP4 L255k=0%72 COMNECTOR: PC EDGE3 6-CONT; BIf SOLDER 11785 252-G6-J3- 3100
A25L 1251-2317 4 CONNECTOR:MULTT SWITCH 2B480 1251-2317
A232 1251-2317 CONNECTORIMULTY SWITCH 28480 12%3-2317
£253 1251-2317 CONNECTORIMULTT SWITCH 28480 1251-2317
AZS4 1251~2317 CONRECYORIMULTL SwWiITCH 20480 12512317
A3 59308~60002 i BEAR. PANEL ASSY ({SERIES 1432) 28430 59308~6500062
A3gl 1250-1163 2 LONNECTOR~RF BNL FEM SGL HOLE RR 28440 1230~11 463
A302- 1230-1163 CONNEC TOR~ARF HNC FEM SGL HOLE RR 28480 1250-1163
A331 3101~1596 & SWITCHT SL3 0PDT MS: 14 E25vAl 28430 3101-1596
A352 3101~15%4 SWITCH3 SLi OPOT NS§ 1A 125VAL 28480 3101-1596
A3s3 3101=-1598 1 SWITCHY 513 DP3Y NS§ [A E25VAC ) 2843c 3i01~1598
A355 3101~15%6 SWITCHs SEs OPDT NS: LA E25vAC 2A4LHO 3101-15%6
A3SS5 3101-159 SWITCHF 513 DPDT NS; 1A E23WAC 28480 3101-15%6
A3%8 3101-1596 SWITCH; SEs OPDT NS; 1A E25VAC 28480 3i01~159%
A357 3101159 SWITCH{ SL: DPDT N53 14 L2SVAC 28480 3101-159%6
A3Wl 8320-1966 1 TABLE CA ASSY 24~COND 9i21¢ CA-(24P 02~26E«AB-0L 2.5
Ak 5930860004 1 BOARD ASSY, LAMP ({SERIES 1432} 28480 569308-60004
§$5100-2052 4 SPACER, CAPTIVE 28480 051 00~-2052
ARDSL 2140-0397 3 LAMP 3 INCAND3 BULS T-1-3/43 S5V JrOLZ SE~T82808
A4DS2Z 2140-0397 LAMPS INCANDS BULS T-1-3/43 5Y JPOLZ QL-TR23PS
A4053 2146-0397 LAMP: THNCAND; BULB Tw1-3/%7 5V P92 0~T828PS

See introduction to this section for crdering information
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Table 6-1. Replaceable Parts (Cont'd.)

Reference HP Part .y Mir
; . Oty Description Mfr Part Number
Designation Number Code
AgP 1 12550472 CONNECTORE PC EDGE; B~CONT{ DIP SOLDER 71785 252-056-30-300
A4S 1 3101l~1261 2 SWITCH; PB 1-STA RECT SPOY 09353 F3izl
A4SZ 310i~1261 SHWITCH: PB 1-STA RECT SPOT 09353 F8121
A453 3101-0574 1 SWITCHS 513 DPDT NSi 1A 120VAC 28480 31019574
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Figure 6-1. 59308A Cabinet Parts
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Table 6-2. 59308A Cabinet Parts

HP Part No. Qty. Description Mfr, Code Mfr, Part No.
1 59308-00003 1 Panel, Front 28480 59308-00063
2 5040-7203 1 Frim, Top 28480 5040-7203
3 5001-0438 2 Trim, Sides 28480 5001-0438
4 5020-8813 1 Frame, Front 28480 5020-8813
5 59368-00004 1 Subpanel, Front 28480 59308-00004
6 5040-7209 1 Cover, Bottom 28480 50407209
7 5040-7201 4 Foot 28480 50406-7201
8 59308-60002 2 Bracket, Side 28480 59308-60002
9 5040-7212 2 Cover, Side 28480 5040-7212
10 59308-00001 1 Panel, Rear 28480 59308-00001
Tt 5040-7208 1 Cover, Top 28430 50407208
Table 6-3. Manufacturers Code List
Mfr. No. Manufacturer Name Address Zip Code
JPO12 Oshino Electric Lamp Works Tokyo, japan
060779 Amp, Inc. Harrisburg, PA 17105
01121 Allen Bradley Co. Milwaukee, WI 53212
01210 Circuit Assemnbly Corp. Santa Ana, CA 952707
01295 Texas Instruments, Inc., Semiconductor Comp. Div. Dallas, TX 75231
04713 Motorola Semiconductor Products Phoenix, AZ 85008
07263 Fairchild Semiconductor Division Mountain View, CA 94040
09353 C and K Components, Inc, Watertown, MA 02172
16299 Corning Glass Works, Electronic Components Div, Raleigh, NC 27604
23680 Stanford Applied Engineering, inc. Santa Clara, CA 95050
24546 Corning Glass Works (Bradford) Bradford, PA 16701
X014 National Semiconducter Corp. Santa Clara, CA 95051
28480 Hewlett-Packard Company, Corporate Headquarters Palo Alto, CA 94304
34335 Advanced Micro Devices, Inc. Sunnyvale, CA 94086
56289 Sprague Electric Co. North Adams, MA 01247
71785 TRW Electronic Components, Cinch Div, Elk Grove Village, IL 60007
73899 i.F.D. Electronics Corp. Brooklyn, NY 11219
75231 The Kawneer Co. Niles, Ml 49120
84411 TRW Capacitor Div. Ogallala, NE 69153
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SECTION Vil
OPTIONS AND MANUAL CHANGES

7-1.  INTRODUCTION

7-2. This section contains information necessary to adapt this manual to older instruments, As options are
made available for this instrument, operating and installation instructions will be provided.

7-3. MANUAL CHANGES

7-4. This manual applies directly to Model 59308A having serial prefix 1508A {refer to paragraph 1-11).
7-5. Mewer Instruments

7-6. As'changes aremade, newer instruments may have serial prefixes that are not listed in this manual. The
manuals for these instruments are supplied with a manual change sheet, containing the required

information. Contact the nearest Hewlett-Packard Sales and Service Office for information if this sheet is
missing.

7-7. Older Instruments

7-8. To adapt this manual to instruments having serial prefix 1404A, make the corrections listed in the
following paragraphs:

7-9. Change the schematic diagram Figure 8-3 as follows:
a. [In the upper left side of Sheet 2 of the diagram delete integrated circuits U47B and U48A, Connect
pin 6 of U49B to pins 1and 2of U47A and to pin 10 of U43, 44, 45, and 56 and to pin 13 of U47D and
U6F.

b. Intheupperrightside of Sheet 2 of the diagram connect pin 9of U47C to pin 106f Us0B and topin 3
of UB2A. Disconnect pin 9 of U47C from pin 12 of U6 {Sheet 3).

c. Inthe middle rightside of Sheet 2 of the diagram, in parallel with inverter U40C, connect another
inverter fabeled U478, Connect output pin 6 of U478 to pin 6 of U40C and connectinputpins4and
of U478 to pin 5 of U40C,

d. In the lowerright side of sheet 4 of the diagram, delete diode CR18 and the 4.2V output. Change
diode CR17 breakdown voltage from 2,87V to 6.81V and connect the anode to common.

7-10. Change the parts list, Table 6-1, as follows:
a. Delete CR18 1902-3070 DIODE: ZENER 4.22VZ 4W MAX PD; 04713; $210939-74; QTY 1.
b. Delete CR17 1902-3024 DIODE: ZENER 2.87VZ .4W MAX PD; 04713; $Z10939-26; QTY 1.

c. Add CR17 1902-0048 DIODE: ZENER 6.81VZ .4W MAX PD; 15818; CD331573; QTY 1.

7-1
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SECTION VHI
SCHEMATIC DIAGRAMS

8-1. INTRODUCTION

8-2. This section includes schematic diagram notes {Figure 8-1), digital hus connector pin designations,
component focation and schematic diagrams for the 59308A Timing Generator.

8-3. SCHEMATIC DIAGRAM NOTES, ASSEMBLY NUMBERS, AND
REFERENCE DESIGNATORS

8-4. Figure 8-1shows the symbols used on the schematic diagram. At the botiom of Figure 8-1, the system
for reference designators, assemblies, and subassemblies are shown. On the schematic, a table of active
elements is included which lists the HP part number for 1C’s, diodes and transistors.

8-5. Reference Designators

B-6. Assemblies such as printed circuit boards are assigned numbers in sequence, A1, A2, etc. Asshown in
Figure 8-1, subassemblies within an assembly are giver: a subroutine A number, For example, rectifier
subassembly AThas the complete designator of A25A1. For individual components, the complete designator
is determined by adding the assembly number and subassembly number if any. For example, CR1 on the
rectifier assembly is designated A25ATCR 1. On the schematic, a table of reference designators is included
which lists the number of designations assigned.

8-8. Identification Markings on Printed-Circuit Boards

8-9. HP printed circuit boards (see Figure 8-1) have four identification numbers; an assembly part number,
a series number, a revision letter, and a production code,

8-10. The assembly part number has 10 digits (such as 05340-60037) and is the primary identification. All
assemblies with the same part number are interchangeable. When a production change is made on an
assembly that makes it incompatibie with previous assemblies, a change in part number is required. The
series number (such as1248A) is used to document minor electrical changes. As changes are made, the series
number is incremented. When replacement boards are ordered, you may receive a replacement with a
different series number, If there is a difference between the series number marked on the board and the
schematic in this manual, a minor electrical difference exists. If the number on the printed-circuit board is
lower than that on the schematic, refer to Section for backdating information. I itis higher, referto the loose
leaf manual change sheets for this manual. if the manual change sheets are missing, contact your local
Hewlett-Packard Sales and Service Office listed on the back cover of this manual,

4-11.  Revision letters {A, B, etc.) denote changes in printed circuit layout. For example, if acapacitor type s
changed (electrical value may remain the same} and requires different spacing for its leads, the printed
circuit board layout is changed and the revision letter is incremented to the next letter. When a revision
fetter changes, the series number is also usually changed. The production code is the four-digit, seven
segment number used for production purposes.

8-12. COMPONENT LOCATORS

8-13. Component locators for each printed circuit assembly are located next to the schematic diagram.
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Schematic Diagrams

SYMBOLS
e MAIN SIGNAL PAT
[[] rRONT PaNEL H
——— FEEDBACK PATH
P77 rEARPANEL
- 0 TEST POINT
( ) INTERIOR AND PC BOARDS
:D— TANDY GATE
WIPER MOVES TOWARD ""CW'* WHEN
CONTROL 15 ROTATED CLOCKWSE
:D—-— “OR” GATE
+ POWER LINE GROUND
Ve CIRCUIT COMMON GROUND "{>O‘ INVERTER
& FLOATING GROUND
_ NAND GATE
e CHASSIS GROUND
:DO— NGR GATE
O KNOB CONTROL,
@ SCREWDRIVER ADJUST :D‘ EXCLUSIVE NOR

PRINTED CIRCUIT BOARD IDENTIFICATION

AEVISION LETTER ~— | HPPART NO,
: 05340-60037
A 1248A 2 =~
2] MANUFACTURING

] e g DIVISICN CODE
PRODUCTION CODE
[ SERIES NO.

{May Be Stamped
Elsewhere On The Board)

PNy

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 C1 A25C1
AZDAL CR1 AZBAICRI
NGO PREFIX J3 J3
Assembly Stk. No. Assembly Series No,
Assembly Assembly fincludes A25AT  (used to document
Number Name Assembliy) changes;
~ T

i2mountsdon | peesgier -~ A RECTIFIER ASSY

43 not meurnted

Assembly A25 { Assembly 105100 8031 ; on Assembly A25
Numbers indicate Purt of AZ5 I
Pins of J2 \ , . Epm o si0 1J3
J i L EXAY o Xt - -
2 1 > //WHT QRN-GY /\ggg +6T,(:;;v
.k 7 ov 14 l [ aseite)
ol T !
5 H 12 8 at 5.3V supplied
3 a6y BLK 2 from J3 to Pin &
Transformer /l/ l ; of I on _
Terminal . Connector AZEXAL Assembly Ab
Numbers ! Pin Numbers !

Figure 8-1. Schematic Diagram Notes
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/\\
Diot ) 13 Digs
Btoz 2 14 pigs
Dio3 3 15 DI
DI04 4 18 *
B 7 REN
DAY 8 18 P/ TWISTED PAIR WITH & |
RFD 7 18 PIO TWISTED PAIR WiTH 7
DAC 8 20 P/C TWISTED PAIR WiTH & 5 frgoé}éﬁMﬂc’E NC§?§§CTED
TERMINATION OF OTHER
IEC 8 21 P/O TWISTED PAIR WiTH 9 WIRE OF TWISTED PAIR
sRQ © | 2 PIC TWISTED PAIR WITH 10
ATN n | = IO TWISTED PAIR WITH 11
NE 2| COMMON: N
\/\TY?E 57 MICRORIBBON CONNECTOR

*THESE PINS ARE TERMINATED WITH HESISTIVE NETWORKS
{SEE SCHEMATIC) AND NORMALLY FLOAT AT APPROXIMATELY
3V,

NOTE 1@ PINS 18 THROUGH 23 S$HOULD BE CONNECTED TO
COMMON NEAR THE TERMINATION OF THE OTHER WIRE OF
ITS YWISTED PAIR. PIN 12 15 CONNECTED TO COMMON ONLY
AT THE CONTROLLER.

Pin # Line Use
Name
1-4, Carries characters to 59308A for programming or for
DIO1-7 .
13-15 processing as Bus Commands.
16 DIOS Not monitored or driven; terminated by resistive network,
6 DAV These three lines make up the “handshake” system on the
7 RFD HP-IB. DAV is monitored and driven and RFD and DAC are
8 DAC driven by 59308A to control rate of data transferred on DIO iines,
] IFC Unconditionally clears Listen and Talk FF’s halting remote
operation.
1 ATN Indicates to 59308A whether character on DIQ lines is Bus
command or for display.
17 REN When low, places the 59308A in remote operation.
5 EO! Not monitored or driven; terminated by resistive network.
10 SRQ Indicates the 59308A wants the attention of the controller.
12 Shield Not connected,
18-24 Grounds Connected to chassis ground.

Figure 8-2. Digital Bus Connector Pin Designations
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Model 539308A
Schematic Diagrams

BUS COMMUNICATOR AND PROGRAMMING CARD (Figure 8-3, Sheet 1). The bus communicator and programming carc
contains circuits for communicating with the bus. 1t also cantains circuits for processing software instructions for the remote
prograrmming mode of the 39308A

INPUT DECODER ROM (UZ7). This ROM has two operating modes which are controlied by the state of the ATN signal. Wher
ATN is low the ROM monitars the DIO lines and checks for valid talk addresses and valid U niversal Commands. When ATN s
high, the ROM checks for valid programming codes and data codes.

ADDRESS COMPARATOR (U26). The address comparator monitors DIO lines 1 through 5 and compares their logic state with
the logic state of switches 1through 5 on the rear-panel address switches of the 59308A . The address comparator outputsahigh
signal (on pin 14) to indicate comparison. This high signal on pin 14 combines with the valid talk address orvatid lsten address
signal from Input Decoder ROM U27 to set the Talk and Listen FF's,

LISTEN FF (U32A). This FF is set when the valid Listen Address signal from U31B(6) and the address comparison signal from the
Address Comparator are both present. When set, this FF indicates the 59308A has been addressed to listen. This FF is cleared by
IFC or by the Unlisten Command and is clocked by DAV generated from the Handshake Generator, while ATN is fow.

TALK FF (U32B). This FF is set by the valid Talk Address signal from Decoder ROM U27 in combination with the flag from
Address Comparator U26. When set the FF indicates that the 59308A has been addressed to talk. The FF is cleared by IFC, by the
Untatk command or by a Talk address that differs from the setting of the Address Switch.

GET DETECTOR (449C and U29C). This circuit is controlled by the Listen Address signal from the Listen FE, DAV from the
Handshake Generator and the universal command Group Execute Trigger (GET) from the DIO lines and the Input Decoder
ROM (U27). When the 59308A has been addressed to listenand receives the Universal Command GET, the output of the GET
detector, U49C(8B), goes low, triggering the 59308A. :

PROGRAM CODE DECODER (U20). The program code decoder monitors the outputs of the Input Decoder ROM and sets
various clock signals In response to software programming codes processed by the Input Decoder ROM. The clock signals set
are Data Clock, which is controlied by ASCIT codes 0 through 9, Function Clock, which is controlled by ASCII codes P {pacer)
and T (trigger); SRQ Enable Clock, which is controlled by ASCIH codes § {enable) and D (disable); Trigger/Reset Clock,
controlled by ASCIl code U {enable) and A (disable).

UNIVERSAL COMMAND DECODER (U19), This deceder monitors the output of the Input Decoder ROM and sets fourflagsin
response 16 certain Universal Commands on the DIO lines, When the universal command Local Lockout is on the DIO lines the
focal lockout output of the Universal Command Decoder will be set, [n a similar manner, Serial Poll Enable and SeralBall
Enable and Remote Enabie are set.

FUNCTION STORAGE FF (U21A), SERVICE REQUEST (SRQ) ENABLE STORAGE FF {U218), and REAR-PANEL TRIGGER
STORAGE FF (U50A}, These storage FF’'s store the state of the signal an the BIO3 line for use in remote programming the
59308A,

LOCAL LOCKOUT (LLO) FF (U33). This FF is set by the universal command for Local Lockout {ASCII BC1) after the command
has been processed by Input Decoder ROM U27 and Universal Command Decoder U19. When set, the LLO FF disables the
LOCAL pushbutton on the front panel of the 59308A. The LLO FF is cleared by the Remote Disable command {REN high).

REMOTE FF (U34C and U33D). This FF is set by the Remote Enable signal from the Universal Command Decoder UT9 and is
cleared by the front-panel LOCAL pushbutten or by the Remote Disable command (REN high).

SERTAL POLL FF (U338 and U34A). This FF is set by the Serial Poll Enable signal from the Universal Command Decoder and is
cleared by the Serial Poll Disable signal from the Universal Command Decoder.

FUNCTION CONTROL (U23). This circuit provides either remote programming control or front-pane! control of the internal
function lines, depending on the state of U23, pin 1. Pin 1is controlled by the Remote signal. In remote operation, pin 1is low
and pins 2, 5, and 14 control the function signals. [n local operation pin 1 is high and the frant-panel controls (via pins 6and 13)
control the function signals.

LINE FEXD DETECTOR (U12C, U40F, and U41A). This detector is used in the bus pacer mode. The detector detects ASCH
linefeed (LF) by monitoring the ATN line, the output of the Input Decoder ROM and the DAV line from the Handshake
Generator. When the LF signal is present U41 pin 3 goes low.

HANDSHAKE GENERATOR (U354, U358, U40D, U40E, U41C, U4ID, U42C and U4283). The Handshake Generator circuit
responds to the Data Valid (DAV) signal from the Interface Bus and develops the Ready for Data (RFD) and Data Accepted
(DAC) signals which are sent to the bus. The circuitry also produces a clock signal {DAV-500 ms) that clocks circuits U41B,
U30C, and U48C.
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OQUTPUT AND STATUS POLL CIRCUITS (Figure 8-3, Sheet 3}). Thes
the 59308A, as described in the following paragraphs;

TALX HANDSHA KE GENERATOR {U6B, C, andF, U7A,B,C,and D
generator monitors the RFD and DAC lines and when it has been
output DAV to the bus and generate two clock signals to the outy
Counter and Clock 2 goes to the Output Holdoff FF.

OUTPUT COUNTER (U11). This counter accumulates the numbe:
since the fast trigger. The Output Counter outputs one digit for
{U10A, B, C, and D, and U'4B, C, and ). The Cutput Counter car
output sequence.

CGUTPUT STRING FORMATTER {U17}. This circuitis clocked by the’
the flow of information from the output circuits to the bus,

CUTPUT STRING ENCODER (U15). This encoder, in conjunctios
proper ASCII character to the bus. The Output Counter supp
information andthe Qutput String Encoder supplies bits 5, 6, and 7
(5P}, carriage return (CR}, and linefeed (LF}.

PULSE HOLDOFF FF (U3A). This FF stores the pulse from the Pulse
59308A is ouftputting on the bus. Once the outputto the busis comr
to the Output Counter. This ensures that the Output Counter d

SERVICE REQUEST (SRQ) FF (U5B). This FF controls the SRG line 1
Request £nable signal, the Ff will be setby the first pulse after a trigg
or serial poling.

OSCILLATOR AND DIVIDER. This circuit contains the internal osci
for external frequency sources,

10MHz OSCHLATOR (U1). This oscillator is a crystal-controlled 10
is provided by z tunable capacitor in the crystal circuit. The cay
screwdriver adjustment on the rear panel (OSC AD}. The 10 M
through buffer circuits, to the Prescale Select circuit.

PRESCALE SELECT {U2}. This select circuit routes the time base si
prescaling by the factor set on the rear-panel EXT FREQ 57D 1-5-

TIME BASE PRESCALER (U3). This prescaler divides the timebase by
routing performed by the Prescale Select circuit.
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POWER SUPPLY (Figure 8-3, Sheet 4). The power supply contains th
volts and -12 volts. Each regulator is a single-package type circuit.
output. Input to the regulators is supplied from the ac line thr
transformer T1. One secondary winding of T1is connected through ¢
regulator, The secondary winding of T1 Is connected through a full-
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NOTES

REFERENCE DESIGNATIGNS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ASBREVIATION
FOR COMPLETE DESCRIPTION.

UNLESS OTHERWISE INDICATED:
RESISTANCE N OHMS;
CAPACITANCE IN PICOFARADS
INDUCTANCE INMICROHENRIES

ASTERISK (#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN
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HEWLETT TET% PACKARD MANUAL CHANGES

MANUAL DESCRIPTION CHANGE DATE geptember 12, 1977

INSTRUMENT: 59308a Timing Gen. {This change supersedes all earfier dated changes)
operating and Service Manual '

SERIAL PREFIC 15084 @ Make alf changes listed as ERRATA.

DATE PRINTED: JUNE 1975 @ Check the foltowing tabie for your instrument’:

HP PART NO: 59308-90004 : sorial prefix of serial number and make listed

MICROFICHE NO: 59306-90005 changels} to manual.

i YOUR %NSTHUMENT MAKE THE F YOUR INSTF\UMENT MAKE THE
HAS SERIAL PREFIX FOLLOWlNB CHANGES HAS _SER!AL PHEFIX FOLLOWING SHANGES
OR SERIAL MUMBER TOYOUR MANUAL R SERIAL NUMBER TOYOUR MANUAL
e
15240 1 1604A (2,3
i 1600A 1,2 1632A 1234
» NEW OR REVISED ITEM L_____;“_’fl._..._m 12,345

ERRATA

The "ASCILI PROGRAMMABLE MODULE" on the bottom of the front
panel is changed to *EP-1IB PROGRAMMABLE MODULE" with HP~IB
as an abbreviation for Bewlett-—?ackard Interface Bus.

page 2-1: paragraph 2., last gentence:

Change o read noorrect position {115 or 230) and the

correct fuse (250 ma for 115V and 125 maT for 230V)
must be installed.”

Page 3~10, paragraph 3-24:
replace with fFollowing: i
w3-24. When the 593083 is addressed to talk it will output
an S—Character word gerially on the interface pus. The
output will indicate the number ©f riming periods that have
occurred petween the 1ast trigger and the address o talk
command. The ralk cutput on the pus DIO 1ines is showh in
Table 3-4. :

page 63 Table 6-1 Al Replaceable rarts:
ndd ALIB: 1351-3283; CONNECTOR : 24 -CONT FEM; 2848C; 1251-3283
add AlJB: 1530-1098; FASTENER: g.136" DIA £-32 THREAD; Q0000 ; OBD
Change aiQl, AlQ2 from 1854-0071 to 1854~02467¢ Zi TRANSISTOR NFN
g1 PD=350 MW Fp=250 MHz; 047133 gps 233
Change ALQ3 wory® coluxm to 5.

rage &-3, Tabie 6-1, Al Replaceable parts:
Change AlU4 wopy™ column from 3 to 4.
change AlU16 noty" column from & to 3.
Change A1030 from 1820-0586 to 1820~C584; ¢ DGIL nM741. 02N GATE:
27014; pM74L0OZN.

bage 65 Table 6-1, Replaceable parts
Change ngeference Designation™ of A2SL, B2S5Z, a283, and n2s5 to
A2XSLA, RIXSLB, azxsic, and B2%S1D, respectively.

2.5850-61 35-6147-687 9.6448-6467 6607-707 3-75_1 0



MANUAL CHANGES MODEL 5O308A Page 2

ERRATA (Cont'd)

Page -6, Table 6-1, Replaceable Parts:
Add CHASSIS PARTS listed in attached table to Table 8-1 of manual,
Page 8-6, Figure B-3, A1 Schematic Sheet 1 of 4:
Add attached Figure 1. A4 LAMP BOARD ASSY SCHEMATIC DIAGRAM.
Page 8-7, Figure 8-3 {Sheet 2 of 4):
Add J3(8} to AZ THUMBWHEEL SWITCH board terminals and connect to “REMOTE" line going
to U36 {9, 5, 2, 12). ’ :
Add “A3J1"" adiacent to TRIGGER INPUT jack on A3 REAR PANEL BOARD and A3J2 on
1V RMS fack on same circuit board,
Add 1 adjacent to "QUTPUT TTL" jack and J2 adiacent to “OUTPUT ECL” jack.
These two jacks appear on the hottom right corner of the diagram.
Change cable betwesn A2 and A3 to AZWT and part number frem 8120-1833 to 812-1668,

Fage 8-13, Figure 8-4, A? REFERENCE DESIGNATIONS Table:
Change P3, P4 1o J3, J4.
Change $1-54 to XS1A-XS1D.

Table of Chassis Parts

Diii;::t‘;:n HF Part No. | Qty, Description Mir. Code| Mir. Part No.
CHASSIS PARTS
C1 0160-3043 T CAPACITOR FXD DUAL .005UF 20% 56289 29C147A-CDM
F1 21100004 1 FUSE: 250 mA 250v 75915 312.250
F1 2T10-0318 1 FLISE:125 mA §.8. 250V 75915 313:1255
n, iz 1250-0083 2 [CONNECTOR:RF 8NC 24931 28R -130-1
51 3106-3274 1 SWITCH: THUMBW8HEEL 848G |3100-3274
T1 9100-3038 1 TRANSFORMER :POWER 28480 9100-3038
W1 B8120-1378 1 CABLE ASS5Y:3 CONDLICTOR 70903 KH-7081
W2 39308-60005 2 JCABLE ASSY:COAXIAL ' 28480 |59308-60005
W3 59308-60005 CABLE ASSY:COAXIAL 28480  59308-60005
XDs1 5040.0270 3 LAMPHOILDER ' WHITE LENS 28480 | 5040-0270
XD52 5040-0270 LAMPHOLDER “\WHITE LENS 28480 | 5040-0270
XDs3 5040-0270 LAMPHOLDER :WHITE LENS 28480 15040-0279
3107-0851 2 JCAP:PUSHBUTTON 09353 7089-2
50601196 1 MODU{E:POWER LINE INPUT 28480 {5060-119¢
NOTE
FOR CABINET PARTS REFER TO PAGE 6-8, TABLE 6-2,

Page 6-3, Table 6-1, A1 Reptaceabie Parts: i
Change A1C5 and A1C19 through ATC22 fram HP Part No. 0160-3277 to 016G-3879;
CAPACITOR-FXD .01 UF +-20% 100WVDC CER: 28480, 0160-3875.

Page 2 of these MANUAL CHANGES, Tables of Chassis Parts: )
Change 3101-0851 Cap, Push Button Switch (Black) to 3101-1820; Cap, Push Button Switch
(White); 28480; 3101-1820.




MANUAL CHANGES MODEL 59308A Page 3

A4 LAMP BOARD ASSY (59308-80004)

Ot

3
E

I
8 I A452
i TRIGGER/
| RESET
i
1
]
i

A453

FUNCYION

’

g

é H
! ADDRESSED
N
4 A4DS2
s None
}
1oy @  REMOTE
3 > ;
4 | A&DSt
i
i

Figure 1 A4 LAMP BOARD ASSY SCHEMATIC DIAGRAM



MANUAL CHANGES MODEL 59308A Page 4

ERRATA {Cont'd}

Page 3-7, Paragraph 3-17, Subparagraph f;
Change paragraph to read as foliows and add NOTE.

“f,  Select the period of the output signal by sending three digits and " E” followed by another
digit or four digits {see Table 3-3). The first three digits are the tims digits and the fourth
is the exponent. For example, 123E4 or 1234 equals 123 X 10% us.”

NOTE

The B9308A interprets the Iast four digits received as the time code.
A decimal point before, between, or following any of these four
digits is ignored. When using a calculator variabie as the time code
the variable, when outputted, must be formatted so the last four
digits are the desired time code.

Page 3-8, Table 3-2, TIME function:
Change “'{E £}D" in first line under TIME to "{E) {+}D".

Page 5-3, Table 5-2, Performance Check:
Change "(ASCH “A"} in last line of NOTE under REMOTE QPERATION to “{ASCI UM

Change "{ASCH “U")" in first line of step 20 to "(ASCH A"
Change “{ASCII "A”}" in step 21 to " {ASCIH *U™)."

Page 8-9, Figure 8.3, A1 Sheet 3 of 4 Schematic:
Change "U3BA", in upper left corner of schematic to “UBA."

Complete the connection between ATUBE(10} and ATU1BA{1) in bottom center portion of
schematic,

Page 6-3, Table 6-1, A1 {68308-60001) Replaceable Parts:
Change A1CR16 from 1906-0027 to 1901-0366; DIODE-FW BRIDGE
400V 1A; 02037, SDA-10185-6. This bridge is recommended replacement for all instruments.

Page 8-8, Figure 8-3 {sheet 1 of 4], At Schematic Diagram:
Add hex inverter U28B {3,4) in series with line between common junction of JB(3), R2(8),
U10{11), U26(5}, U2B{15), and U27{5) and input to common junction of LIZ1A{2}, U21B(12),
and US0AI{2). Output pin 4 of U28B goes to U21{2,12} and UB0A(Z}; input pin three to JB(3).
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CHANGE 1 11 5244}

OPERATING NOTE — The neacker” type switches for rear-panel CONTROL SWITCHES {A151 with
7 SPSY sections} is changed to 8 slide switch with seven SPST sections. A paint dot \ccated on one
comner of the slide switeh is used as a reference to determine switch positions for the seven switch
sections. Sections AB and A7 are not used.

sliding 8 switch section @ the side with the dot opens the switch contacts. This is equivalent 1o 2 g
state as shown in Table 3-1. Address Switch Settings given on page 36,

Sliding 2 switch section in the opposite direction, away from the paint dot, closes the switch contacts
for a 17 state as shown in Tabie 3.

Page 63, Table 61, Al Reptaceable Parts:
Change HgERIES 14327 in #pescription” 'column for Al tO “{SERIES 1524A)".

Page 6-3, Table -1, Al Replaceabie Parts:
Changs A1S1 from 31011826 to 3101-1973; SWITCH ASSY: SLIDE DIP (7-6PSTY 28480, 3101-1973.

Page 8-5. Figure 23, Al Sehernatic Diagram {Sheet 1 of 4):
Change ~#SERIES 140447 at top of schematic to SERIES 1624 Mark schematic 10 indicate CONTROL
SWITCHES are A151 and part of clrcuit board assembly AB.
Page 87, 8.8, and a8-11, Al Gehematic Diagram {Sheets 2, 3, and 4}
Change ~#4ERIES 1404 at WP of schematic 1o SERIES 1624,

page 2 of these MANUAL CHANGES, Table of Chassis Parts:

Change power line modute from 5060-1196 o 0060-0444 tformerly 50600422} in =up PART NO.”
gnd "MFR. pART NO.' columns.

A universal power module (HP Part No. 50609422 or 0060-0444) 1s used in this instrurent. The
madule is wired for operation from 115V or 230V ac power lines as per the specifications given in
Section | of this manual and as marked on the rear of the instrument.

Power line conhnections areé calected by @ plug-n cireuit card in the modute. When the card is plugged
into the module, the oniy visible markings on the card indicate the line voltage o be used. The correct
value of line fuse, with a 950 voit rating, must be instalted after the card is inserted, This instrurnent
uses a 250 mA, 250V fuse (1P Part No. 2110-0004) for 115 volt operation; a 125 mAT fuse (HP Part
No. 2110-0318) far 230 voit operatiofl.

To convert from one tine voltage o another, the power cord must be disconnected from the power
module before the stiding window covering the fuse and card compartment can be moved 10 axpose
the fuse and eircuit card.

pull on the fuse lever 1o remove the fuse and then pult the card out of e module. The fuse lever
rrust be held 1o oné side to extract and insert the card. Insert the card so the marking that agrees
with the line voltage to be used is visible. Use the #115/120" marking for 115 or 120 volt power
fines; the #930/240" marking for 230 or 240 volt power tines.

Return fuse fever 10 pormal position, insart correct fuse, slide plastic window cver the compartment,
and connect the power cord to complate the conversion.

NOTE

IF POWER MIODULE CARD 1§ PLUGGED INTO THE MODULE WiTH THE
»1p0” OR “220” MARKINGS VISIBLE, THIS INSTRUMENT wiLL NOT
OPERATE.

Page 8-11, Figure 8.3, Al Schematic sheet 4:
Change diagram 10 agree with ac power module connections SNOWN in attached Figure 2.
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CHANGE 2 {1600A)
The two mounting studs for the HWP-1B connecior aré changed from 0380-0613 to 0380-0644.
The 0380-0644 hex studs accommodate tock screws with IS0 metric thread M35 x 0.6 or
equivalent Optimum Metric Fastener System {OMFS) thread 3.5 POB. )
netric hardware supplied by HP for HP-1B connectors can be identified by the black finish.
1 metric tools areé nat svailable, a 9/32 inch hex socket will fit the 7 mm hex stud,
Conversion Kigs for converting earlier instruments 1o Use the metric lock screws are availabie through
any HP Saies of gervice Office. :
CAUTION
THE THREADS OF THE METRIC HARDWARE wiLh NOT FIT THE
532 UNC THREADS ON HARDWARE WiTH A SILVER FINISH.
THE THREADS WiLL STRIP IF THE HARDWARE 15 INTERMIXED.

page 1-4, Table 1-1 Specifications:
Add "POWER REQU!REMENTS" of 116 Vac or 230 Vac +10%, 48 to 440 #z, BO VA maximum.
Make corresponding changes in attached Figure 2 ang change caption 1o Serial Prefix 1600A.

page 2 of these MANUAL CHANGES, Table of Chassis Parts:
Change two listings for fuse Ft to the following:
2110-0201; 2560 mAT 250V 1.25 x 25 UL/IEC 76915; 313.2508
+110-0202; 500 mAT 280V 1.25 % 25 UL/IEC; 715015; 313.5005

NOTE
Use 5A 250V SLO-BLO fuse 12110@202) for 115V operation of
25A 250V SLO-BLO fuse (21100201} for 230V operation. This’
supersedes information given in Change 1. Change fuse ratings in
attached Figure 2 and in paragraph 2-9 on Page 2-1 of Operating
and Service Manual. ’

CHANGE 3 {1604A}
Page 2 of these MANUAL CHANGES, Table of Chassis Partst
Change C1 from 0160-3043 {dual 005 WF) 1o 01 60-3333; CAPACITOR XD 005 pF 20%
250 WVAG CER; 28480; 0160-3333.

Page 811, Eigure 8-3, A1l Shest 4 of 4 Schematic Diagram:

Repiace C1A and C1B with 2 singie 005 UF capacitor connected between the terminals of the

ac power connector of the power moduie. Hemove the gommon connection betwesn C1A and
C1B and chassis ground.
Make same corresponding change in attached Figure 9 for the Power Module cannactions and
change captien 1o rgariat Prefix 1604A""-

page 1-0, Figure 1-1, mModel GO308A and Equipment Supplied:
Delete 10831A Hawiett-Packard interface Bus intercennect Cable. This instrument is furnished
jess the P18 cable which is available as an additional cost accessory. Disregard any manual
referencas stating the instrumént is supplied with the HP-18 cable assembly.

page 1-4, Table 1-2, Equipment Supplied:
Delete 10631A HP-1B Intarconnect Cable.

Page 85 thru g-11, Figure 8-3, Al Schematic Diagrams:
Change SERIES number at 1op of schematic 10 1604



MANUAL CHANGES MODEL 593084 Page 8 )

CHANGE 4 {16324}

Page 6, Table 6-1, At {58308-60001} Replaceabie Parts:
Change A1 series number from 1524 to 1632

Change A1Q1 and A102 from 1854-0246 (2N3643) 10 1854-0407; TRANSISTOR NPN S1 PD = 350 MW
FT = 250 MHz; 28480; 1854.0402,

Change A1U4, ATU29, A1U30, and ATU4B from 1820-0584 {74102} to 1820-1 144, {C BHGITAL TTL
LS QUAD 2 NOR: 01285; SN74LS02N,

Change ATUS, A1U21, and ATUSD from 1820-0596 (741.74} to 1820.11 12 ICDIGITAL TTL LS
DUAL; 01205, sN741.574N.

Change A1U12, A1U34, and ATU4S from 1820-0587 (74L10) to 1820-1202: IC DIGITAL TTL LS
TPL 3 NAND; 01295; SN74LS10N.

Change ATU1B, ATU28, and ATU4D from 1820-0586 (741.04) to 1820.1 198; IC DIGITAL TTL LS
HEX; N1295; SN74LS04N, '

Change AT1U19 and A1U20 from 1820-1047 {74L424) 1o ?820-?418; ICDIGITALTTL LS

4 BCD-TO-DEC; 01295; SN74LS42N.

Change A1U23 from 1820-0710 (831.22) to 1820-1470; IC DIGITAL TTL L5 QUAD 2; 01205,
SN74LS157N,

Change ATU31, ATU33, and A1U47 from 1820-0583 (74L.00) to 1820-1197; iC DIGITAL TFL LS
QUAD 2 NAND; 01295; SN74LSOON.

Change ATU38 through A1U39 from 1820-0585 (741.03) to 1820-1198: iC DI GITAL TTL LS QUAD
2 NAND; 01298; SN74LS03N,

Pages 8-5 thru 8-11, Figure 8.3, A1 Schematic Diagram:

Change series numbers, at top of Al schematics, from 1604 to 1632,

P CHANGE 5 {1740A)
» Page 2 of these MANUAL CHANGES, Tabte of Chassis Parts:

Change C1 from 0160-3333 (single .005 uF) to 01 60-0676; CAPACITOR-FXD DUAL .0ﬁ18 #F 10%
CERAMIC; 28480; 0160-06786.

NOTE — This change supersedes information given under ERRATA and CHANNEL 3. Capacitors CTA
and C1B in Figure 2 of these MANUAL CHANGES should be changed to .0018 uF,

¥ Pages 8-5, 8.7, 8-9, and 8-11 , Figure 8-3 sheets 1-4; A1 Schematic Diagram:

Change series number, at top of each diagram, from 1632 to 1740.

»-Page 8-11, Figure 8-2 sheet 4, Schematic Diagram:

Change C1A and C18 in Power Input Module to .0018 uF each.

P Pages 6-3 thru 6-5, Table 6.1, A1 (59308-60001) Replaceable Parts:

Change AT series number from 1632 to 1740,

Add ATC23; 0180-1735; CAPACITOR-FXD 22 UF 10% 35VDCW TANT; 56289; 250D224X8035A2.
Add A1C24; 0160-4084; CAPACITOR-FXD 0.1 UF 20% 50V DCW CER; 28480; 0160-4084.

Add A1RE6; 0767-0898; RESISTOR-FXD 820 2% J125W F TC = (+-100: 24546; C4-1/8-TO-82R0-G.

Change ATU186, U28, and 40 from 1820-1199 {741.504) 1o 1B20-1416; IC TTL SCHMITT-TRIG LS
INV HEX 1-INPUT; 01295; SN74LS14N,
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> CHANGE & [1TA0A) {Cont'd}

p-Page 8-5, Figure g-3 Sheet 1 of 4, At (593{38-5{300%] Schematic Diagram:
Change REF ERENCE DES&GNA‘HONS abie Hstings for At capacitors 10 nG1.024" and ragistors
10 “R1-REB.” :

Add 82 ohm resistor A1RE6 in serigs between output pin 4 of ATUZORB and the input to Al U33n1a
and ATU34CI9L

Add 0.1 UF capacitor A1C24 betwesn circutt beard commen and the junction of A1R66, ua3n,
and U34C(9}

Add pin 1210 A148 DIGITAL BUS connector and show a wire connecting this pin to the rear chassis.

#-page 8-11, Figure §-3 Sheet 4 of 4, Al {59308-60001) gohematic Diagram:
Add .22 uF alectroiytic capacitor Al €23 hetween circuit board common {ATUB4A pin 2} and the input
1o pin 1 of five voit regulator ATUB4. Positive side of capacitor 10 pin 1 and negative side 1o common.





