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Figure 2-6. Front and Rear Panels

Applying Power

Before turning the disc memory on, be sure to perform all the procedures in Chapter 2.

Locate the AC line switch on the rear panel and set it to the “ON” or “1” position. The disc
drive requires about 20 seconds after the application of power before it is ready for operation
or before you insert your disc. See the section titled “Selftest and Adjustments” for the power-
on selftest indication.

Loading and Unloading the Flexible Disc

To install and remove flexible discs:
1. Do not attempt to insert the disc into the drive without power applied.

Manual Shutter

2. Slide the disc guard away from the head window exposing the disc surface. Insert the ex-
posed head window first with the metal centering hub down. Carefully slide the disc into
the drive until you feel it contact the rear of the drive. Do not force the disc.

Auto Shutter

Slide the disc into the drive until you feel it contact the rear of the drive. Do not force the
disc.

Remember, either type of disc (manual or auto shutter) will work in either type of drive.
If you do not have the auto shutter mechanism in the drive and the disc, you must follow
the procedure described with using the manual shutter.
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3. Remove the disc by depressing the disc eject button and pulling the disc straight out. Al-
ways slide the disc guard over the head window immediately after removing the disc
from the drive.

Refer to Figure 2-7 for proper loading of the flexible disc.

Figure 2-7. Disc Loading

Basic System Operation

Before using a blank flexible disc, it must be formatted or initialized for use with your computer.
This process checks the disc for defects (areas where information cannot be stored), reserves
spare tracks, and creates a file directory. The directory holds the name and location of each file
on the disc. When a disc is first initialized, the directory is empty, so no files are listed when you
catalog the disc.

The flexible disc drive in the 9133 emulates the 82901 drive. Thus, you program it using mass
storage ROM or driver statements that your computer manuals describe for the 82901 disc
drive.

Write Protect Error on Initialization

A motor speed check is performed when a disc is inserted to be initialized. If the motor speed is
on either side of the tolerance allowed, a Write Protect Error is generated and the disc is not in-
itialized. If your drive is operating properly, this indication is one of a defective disc. Discard the
disc.

The motor speed should be checked and/or adjusted before discarding the disc. See the section
titled “‘Selftest and Adjustments’’.

Data Errors

Two error conditions cause the selftest LED to come on and stay on until the condition disap-
pears. These conditions are a command sequence-error over the HP-IB (from the host control-
ler) and a data error from the disc. Whenever these conditions occur it is best to retry the last
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operation. If a retry is successful, the error and error indication are cleared. If the condition re-
mains after several retries, perform the service selftest and or the remote selftest to determine
the cause of the error condition.






Chapter 3
Interface Information

Introduction

This chapter presents an overview of the HP-Interface Bus. The command set for controlling
the flexible disc is presented in the Appendix.

Overview of the HP-Interface Bus
The following is the definition of the terms and concepts used to describe HP-IB system opera-

tions.

HP-IB System Terms:

1.

Byte - A unit of information consisting of eight binary digits (bits).
Device - Any unit that is compatible with the IEEE Standard 488-1978.

Device Dependent - A response to information sent on the HP- IB that is charactistic of
an individual device’s design and may vary from device to device.

Operator - The person who operates either the system or any device in the system.

Addressing - The characters sent by a controlling device to specify which device will send
information on the bus and which device(s) will receive that information.

Polling - The process typically used by a controller to locate a device that needs to inter-
act with the controller. there are two types of polling:

Serial Poll - This method obtains one byte of operational information about an individual
device in the system. The process must be repeated for each device from which informa-
tion is desired.

Parallel Poll - This method obtains information about a group of devices simultaneously.

Interface Bus Concepts:

Devices which communicate along the interface bus can be classified into three basic categories:

Talkers - Devices which send information on the bus when they have been addressed.

Listeners - Devices which receive information sent on the bus when they have been ad-
dressed.

Controllers - Devices that can specify the talkers and listeners for an information transfer.
Controllers can be categorized as one of two types:
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Active Controller - The current controlling device on the bus.

System Controller - The controller that can take priority control of the bus even if it is not
the current active controller. Although each bus system can have only one system con-
troller, the system can have any number of devices capable of being the active controller.

Message Concepts:

Devices which communicate along the interface bus are transferring quantities of information.
The transfer of information can be from one device to another device, or from one device to
more than one device. These quantities of information can be thought of as “messages”. Typi-
cally, each message consists of two basic parts; the address portion specified by the controller
and the information that comprises the message.

In turn, the messages can be classified into 12 types. The 12 types messages are defined as fol-
lows:

1. The Data Message:
This is the actual information which is sent from one talker to one or more listeners along
the interface bus. Data can be in either numeric form or a string of characters.

2. The Trigger Message:
This message causes the listening device(s) to perform a device-dependent action.

3. The clear Message:
This message causes either the listening device(s) or all of the devices on the bus to re-
turn to their predefined device-dependent states.

4. The Remote Message
This message causes the listening device(s) to switch from local front-panel control to re-
mote program control.

5. The Local Message:
This message clears the Remote Message from the listening device(s) and returns the de-
vice(s) to local front-panel control.

6. The Local Lockout Message:
This message prevents the operator from manually inhibiting remote program control.

7. The Clear Lockout and Set Local Message:
This message causes all devices on the bus to be removed from local lockout and revert
to local. This message also clears the Remote Message for all devices on the bus.

8. The Request Service Message:
A device can send this message to signify that the device needs some type of interaction
with the controller. This message is cleared by the device’s Status Byte Message if the de-
vice no longer requires service.

9. The Status Byte Message:
A byte that represents the status of a single device on the bus. One bit indicates whether
the device sent a Request Service Message and the remaining bits indicate operational
conditions defined by the device. This byte is sent from a talking device in response to a
serial poll operation performed by a controller.

10. The Status Bit Message:

A byte that represents the operational conditions of a group of devices on the bus. Each
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device responds on a particular bit of the byte thus identifying a device-dependent condi-
tion. This bit is typically sent by devices in response to a parallel poll operation.

11. The Pass Control:
This transfers the bus management responsibilities from the active controller to another
controller.

12. The Abort Message:
The system controller sends this message to unconditionally assume control of the bus
from the active controller. This message terminates all bus communications but does not
implement a Clear Message.

These messages represent the full implementation of all HP-IB system capabilities. Each device
in a system, however, may be designed to use only the messages that are applicable to its pur-
pose in the system. It is important for you to be aware of the HP-IB functions implemented on
each device connected to your HP-IB system to ensure the operational capability of the system.

3-3






Chapter 4
Troubleshooting

Introduction

This chapter provides the physical location of key components, power supply circuit diagrams,
power supply troubleshooting, and a list of replaceable parts.

The following topics are discussed in this chapter:

Repair Philosophy

Exchange Assemblies
Support Packages Contents Lists

Product Support Package (PSP)

Field Support Inventory Package (FSI)
Recommended Field Support Inventory
Controller Assembly
Power Supply

Repair Philosophy

The 3 1/2-inch Disc Drive assemblies are serviced on the exchange program. The assembly in-
cludes the drive and drive electronics board (the PC board attached to the lower side of the
drive).

The selftest and alignment procedures are given to enable you to isolate problems and correct
misalignment in the field.

Power supply information is presented in each tabbed section. Controller assembly detailed in-
formation is not presented.

Exchange Assemblies
The following assemblies are exchange assemblies for the 3 1/2-inch drive portion of the 9133
Disc Memory:

3 1/2-inch Flexible Disc Drive -- 09121-69511
Controller Assembly -- 09133-66500
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Support Packages Contents Lists

The following packages lists are the contents for the PSP and the FSI

Product Support Package (PSP) -- 09121-67100

09121-88810 -- Pad Weight
8710-1518 -- Radial Alignment Tool
09121-89400 -- Disc, Alignment
09121-89401 -- Disc, level
09121-89405 -- Disc, Cleaning
8750-0051 -- Gauge, Tension
5061-2808 -- HP-85 Test Package
09121-90030 -- Manual, Service

Field Inventory Parts Package (FSI) -- 09121-67197

09121-69510 -- Controller/Power Supply Assembly (9121)
09133-66500 -- Controller Assembly (9133)
09121-69511 -- 3 1/2-inch Flexible Disc Drive
09121-68501 -- Fan Assembly (9121D/S)
09121-88811 -- Pad, Head Load (9121D/S)

2110-0587 -- Fuse, 2A

Recommended Field Service Inventory

The following list of parts and assemblies is recommended for building your Field Service In-
ventory (FSI).

09121-69511 -- 3 1/2-inch Flexible Disc Drive
09121-69510 -- Controller/Power Supply Assembly (9121)
09133-66500 -- Controller Assembly (9133)

09121-68501 -- Fan Assembly (9121D/S)

Controller Assembly

The controller electronics and -10V power supply sections of the printed circuit assembly are

presented in Figure 4-1. Along with the key components the selftest control points are also
labeled.

Power Supply

The 3 1/2-inch drive requires the following three voltages: + 12, + 5, and -10V. The + 12
and + 5 are obtained from the Winchester supply. See the Winchester Service Manual
(09134-90032) for inforrnation on these supplies. The -10V is generated on the Controller as-

sembly. The schematic and component locator for the -10V power supply in Figures 4-2 and 4-
3.
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Figure 4-1. Controller and Power Supply Assembly
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Figure 4-3. Power Supply Schematic Diagram



Chapter 5
Assembly Access

Introduction

This chapter provides information for disassembly of the 9133 disc memories. An exploded
view is also provided with the instructions. The exploded view references part numbers that are
listed in the replaceable parts section.

The following topics are discussed in this chapter:

Safety Considerations

Top Cover Removal
Controller Assembly Removal
Sheet Metal Housing Removal
Drive Removal

9133 Parts Lists

The following tools are required for disassembly and reassembly of the disc memories.

#2 Posidrive Screwdriver
#1 Posidrive Screwdriver
9/32 Nut Driver
Needlenose Pliers

Safety Considerations

General
This product and related documentation must be reviewed for familiarization with safety mark-
ings and instructions before operation.

Safety Symbols
Instruction manual symbol: the product will be marked with this symbol
when it is necessary for the user to refer to the instruction manual in order
to protect the product against damage.

é Indicates hazardous voltages.

- Indicates earth (ground) terminal (sometimes used in manual to indicate cir-
= cuit common connected to grounded chassis.
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The WARNING sign denotes a hazard. It calls attention to a procedure,
practice, or the like, which, if not correctly performed or adhered to, could

m result in injury. Do not proceed beyond a WARNING sign until the indi-
cated conditions are fully understood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating pro-

cedure, practice, or the like, which if not correctly performed, could result

CAUTION | in damage to or destruction of part or all of the product. Do not proceed
beyond a CAUTION sign until the indicated conditions are fully understood
and met.

Safety Earth Ground

This is a safety class I product and is provided with a protgctive earthing terminal. An uninter-
ruptible safety earth ground must be provided from the main power source to the product input
wiring terminals, power cord, or supplied power cord set. Whenever it is likely that the protec-
tion has been impaired, the product must be made inoperative and be secured against any un-
intended operation.

Before Applying Power

Verify that the product is configured to match the available main power source per the input
power configuration instructions provided in this manual. Also, check to ensure that the correct
fuse is installed.

If this product is to be energized via an auto-transformer (for voltage reduction), make sure the
common terminal is connected to the earth terminal of the main power source.

Servicing
Any servicing, adjustment, maintenance or repair of this product must be
performed only by service-trained personnel.

Adjustments described in this manual may be performed with power sup-
plied to the product while protective covers are removed. Energy available
at many points may, if contacted, result in personal injury.

Capacitors inside this product may still be charged even when disconnected
from its power source.

To avoid a fire hazard, only fuses with the required current rating and of
the specified type (normal blow) are to be used for replacement.

Top Cover Removal

To access the internal assemblies, the top cover must first be removed. Performing the follow-
ing steps allows you to remove the top cover.

® Power cord disconnected
® Remove the four cover mounting screws shown in Figure 5-1
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TOP COVER
09133-04406

4 SCREWS

COVER MOUNTING SCREWS (4) 2360-0113

2360-0195

PRINTED CIRCUIT ASSEMBLY
09133-66500

09133-04402 3 1/2-INCH DISC DRIVE

09121-69501
4 SCREWS
0515-0211

Figure 5-1. HP 9133 Disc Memory Exploded View
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® Lift the top cover from the unit and lay it inverted
to the side

® Remove the hex nut securing the ground strap

Figure 5-2. Top Cover Removal

Controller Assembly Removal

The Controller assembly is removed by disconnecting three cables and removing four screws.
See Figure 5-3.

Figure 5-3. Controller Assembly Removal

Sheet Metal Housing Removal

The 3 1/2-inch drive is contained inside a sheet metal housing. When removing the drive, the
housing must be removed. To do this remove the four screws shown in Figure 5-4. Lift the en-
tire housing from the chassis.
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Figure 5-4. Sheet Metal Housing Removal
Drive Removal

The disc drive is secured to the sheet metal housing using four screws, two of which are shown
in Figure 5-5. Remove these four screws and slide the drive out the rear of the sheet metal en-
closure. Remove the cable from its secured position. See Figures 5-5 and 5-6.

Figure 5-5. Drive Removal

The two cables must then be removed from the drive. Reassembly is the reverse of this proce-
dure.
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-

This section contains the replaceable parts lists for the 9133. The CD column is
ordering a part from HP. Flease include this check digit number with your order.

Figure 5-6. The 3 1/2-inch Disc Drive

HP 9133 Parts Lists

required when

Reference
Level | Designator

1 Al
2 C1,2,35,7,13,
15-18,20-24,
30,33-37,42-47,52
C4,9,39,41,26
C6,11
C8,14,19,25 32
C10,12,31,48-51
c27
Cc28
C29
Cc38
CR1,2,3,5,6
CR4
CR7
LED
L1
12,345
P1
P2
P3
Q1,2
R1
R2,11
R3,10
R4,24,27 30
R5

DR NN RN NRN N NN DN NN DN NP NN

HP

Part No. CD Description

09133-69500 5 CTRLASSEMBLY
0160-4832 4 C-F.0IUF10%
0160-4835 7 C-F.1UF 10 % 50V
0160-4833 5 C-F.022UF10%
0180-1746 5 C-F15UF 20V
0160-5349 0 C-F200PF5%
0160-4805 1 C-F47PF5 % 100V
01604830 2 C-F2200PF10%
0160-4574 1 C-F1000PF10%
0180-0291 3 C-F1UF35V10%
1901-0050 3 DIO SWITCHING
1901-0518 8 DIO- SM-SIG-S
1902-0029 8 DIO-ZNR12V5 %
1990-0618 6 LED-LMPRED
9100-0539 3 IDCTR (MSIC)
9140-0183 7 IDCTR20UH 10 %
1251-5068 4 CONN2X17M
1251-8081 7 CONN-26 PINM
1251-6377 0 4PINHEADER
1854-0477 7 XSTR NPN 2N2222A
2100-0554 5 R-V5000HM 10%
0683-9115 4 R-F910OHM.05
0683-8225 5 R-F8.2K5%.25W
0683-1025 9 R-F1K5% .25W
0698-3442 9 R-F2370HM 1%
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R6,7
R8
R9
R12
R13,14,31,33
R15,29
R16,28
R17-20,22,2,
37,41,42
R21,40
R25
RP1,2
R26
R32,34
R35
R36
R38
R39
U1,30,32
U2,22,37,38
U334
u4
us
ué
u7
U8,39
u9
u10
U11ROM
U12,13
U14,24
uU1s
uUle
u17
U18,19
U20,21,28,31
u23
$74]
U26
u27
U29,33
u3s

0757-0417
0757-0442
0683-8225
0683-1005
0698-3445
0757-0442
0698-3154
0683-1025

0683-1015
0757-0430
1810-0204
0698-3154
0757-0280
0698-3442
0698-3152
0757-0417
0698-3132
1820-2096
1820-0471
1820-1199
1820-2485
1820-2483
1820-2024
1818-1178
1820-1112
1820-2549
1813-0194
09121-15510
1858-0058
1820-1201
1820-1730
1820-1216
1820-2624
1821-0001
1820-1197
1820-1437
1820-1202
1820-3006
1820-1433
1820-1416
1820-1300
1826-0210
0360-0124
1200-0861
7120-6830
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R-F5620HM1 %
R-F10K.01 1/8W
R-F8.2K5% .25W
R-F100HM.25
R-F3480OHM1 %
R-F10K.011/8W
R-F4.22K1%
R-F1K5% .25W

R-F1000HM.05
RES2.21K1%
NTWK-R7X1K SIP
R-F4.22K1%
RES1K1%.125W
R-F2370HM1 %
R-F3.48K1%
R-F5620HM1 %
R-F261 OHM .01
IC SN74LS393N
IC-SN7406N
IC-74L.504
ICSN75160N
ICSN75161N
IC-SN74L5244
ICMK4118AN-3
IC-74L574
IC-8291AP
XTAL-CLK-OSC
SONY CTRL EPROM
XSTRARY 16P-DIP
IC-SN74L.S08N
ICSN74LS273N
IC-SN74L5138
IC-68B09
XSTR-ARRAYCA3046
IC-74LS00
IC-SN74LS221
IC-74LS10N
IC-MB8876A CTLR
ICSN74LS164N
TTL TRGR 74LS14N
ICSN74LS195N
IC-LM361
STUD-TERM
SKT-IC 28-CONT
LABEL INFO
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Section IV

HP 9133V and 9133XV
Disc Memories

This section contains information on the 3 1/2-inch Flexible Disc Drive installation in the
HP 9133V/XV Disc Memories.

This section contains the following chapters.

Chapter 1 General Description
Chapter 2 Installation

Chapter 3 Basic Operating Procedures
Chapter 4 Troubleshooting

Chapter 5 Assembly Access

Detailed information on the Winchester drive is not contained in this manual. For that in-
formation, see the Winchester Disc Drive Service Manual, P/N 09134-90032.



Chapter 1
General Description

Introduction

This chapter contains general information about the HP 9133V/XV Disc Memories. In-
cluded in this section are the following:

® Product Description
® Technical Specifications

Product Description

The HP 9133V and the 9133XV Disc Memories (Figure 1-1) are random access data stor-
age devices; they each contain a 5 1/4-inch Winchester disc and a 3 1/2 inch flexible disc
drive.

The 3 1/2-inch flexible disc drive in the 9133V and 9133XV emulates an HP 9121S flexible
disc drive and can be operated by any computer which supports the 9121S or 82902M
flexible disc drives.

The 9133V is available with the Winchester disc configured as a single volume with a for-
matted capacity of 4.8 MBytes, or as four volumes with a formatted capacity of 1.15
MBytes per volume as option 004. The four volume configuration emulates an HP 9895A
8-inch flexible disc drive master with three slave drives, and can be operated by any com-
puter which supports the 9895A.

The 9133XV is available only with the Winchester disc configured as a single volume with
a formatted capacity of 14.5 MBytes.

Figure 1-1. HP 9133V/XV and HP 9134XV Disc Memories
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Technical Specifications

Listed below are the physical, electrical, and environmental specifications for the HP
9133V/XV disc memories.

Unit Specifications

9133V/XV
Power Requirements:
Source (selected by 90 to 125Vac
rear panel switch) 180 to 250Vac
Line Frequency 48 to 66 Hz
Power Consumption(max) 125W
Environmental Range:
Operating Temperature 10° to 40° C
(50° to 104° F)
Storage Temperature -40° to 60° C
(-40° to 140° F)
Operating Humidity 20% to 80%
(non-condensing,
25° C max wet bulb
temperature)
Storage Humidity 5% to 95%
(non-condensing)
Operating Altitude 0 to 4572m
(0 to 15000 ft)
Storage Altitude -304 to 1524m
(-1000 to 50000 ft)
Size/Weight:
Height 125mm(4.9 in)
Width 325mm(12.8 in)
Depth 285mm(11.2 in)
Net Weight 10kg(22 Ib)

Shipping Weight 16.8kg(37 1b)
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Drive Specifications

3 1/2” Flexible

Disc
Technical 9133V/XV
Formatted Capacity:

Bytes per Unit 270K
Bytes per Sector 256
Sectors per Track 16
Tracks per Surface 66
Surfaces per disc 1
Tracks per inch 135
Recording Format dbl density
Max Sustained
Transfer Rate* 17.8kByte/sec
Average Access 420 msec(on)
Time 1420msec(off)
Rotational Speed 600rpm
Media Part Number
(10 pack) HP 92191A

*Mainframe dependent

Maximum Data Transfer Rates:
(3 1/2-inch flexible disc only)

Avg. Transfer Rate*

Interleave (KBytes/second)
1 2.6
2 17.1
3 12.1
4 9.3
5 7.6
6 6.4
7 5.5
8 4.8
9 4.3

10 3.9
11 3.5
12 3.2
13 3.0
14 2.8
15 2.6

*Average Data rate for a multiple-track read or write. Rate is mainframe dependent.

Interleave for the Winchester is preset at the factory and cannot be changed.






Chapter 2
Installation

Introduction

This section provides the installation and initial power-on procedures for the HP 9133V/
XV. The following topics are covered in this section:

Equipment Supplied Interfacing to Your System
Setting the Line VOLTAGE SELECT Switch Selecting the Device Address
Fuses The HP-IB Interface

Power Cords

Equipment Supplied

Description Quantity HP Part Number
Power Cable 1 Dependent on location
User’s Manual 1 09133-90010
Spare Fuse 1 90 to 125VAC 3 Amp 2110-0003

or
180 to 250VAC 2 Amp 2110-0002

Flexible Disc Media 1

Setting the Line VOLTAGE SELECT Switch

The VOLTAGE SELECT switch on the rear panel was set to the line voltage for the origi-
nal destination when shipped from the factory. Verify that the setting is correct for local
line voltage before connecting to the power source.

Figure 2-1 shows the setting of the VOLTAGE SELECT switch for the two ranges of line
voltage.

WARNING
ALWAYS TURN OFF THE AC POWER SWITCH BEFORE
CHANGING THE VOLTAGE SELECT SWITCH.

0 g [

90-125 Vac 180-250 Vac

Figure 2-1. Line VOLTAGE SELECT Switch

1Hsv
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Fuses

A different fuse is required for each of the two voltage ranges of 90-125 and 180-250V.
The correct fuse for the original destination is installed and a spare fuse is included be-
fore shipment from the factory.

Table 2-1 gives the correct fuse ratings and fuse part numbers for each voltage range.

Table 2-1. Fuses

Switch Setting Voltage Range Fuse Rating HP Part Number
115V 90-125VAC 3A 250 VAC-Normal Blow 2110-0003
230V 180-250VAC 2A 250 VAC-Normal Blow 2110-0002

WARNING

ALWAYS DISCONNECT THE DISC MEMORY FROM THE
AC SOURCE BEFORE CHANGING FUSES.

Power Cords
Power cords supplied by HP have polarities matched to the power input socket on the
equipment (Figure 2-2).

L = Line or active conductor (also called ““live” or “hot”)
N = Neutral or identified conductor
E = Earth or safety ground

8120-2104

UL and CSA approved for use in the United States of America and Canada with equipment set
tor either 100 or 120 Vac operation.

2UL and CSA approved for use in the United States of America and Canada with equipment set
tor either 200 or 240 Vac operation.

Figure 2-2. Available Power Cords

WARNING
IF IT IS NECESSARY TO REPLACE THE POWER CORD,
THE REPLACEMENT CORD MUST HAVE THE SAME PO-
LARITY AS THE ORIGINAL. OTHERWISE, A SAFETY HAZ-
ARD MIGHT EXIST IF AN INTERNAL FAILURE OCCURS.

The correct power cord for the original destination is packaged with the equipment.
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Interfacing to Your System

The disc memory is connected to the computer via the Hewlett Packard Interface Bus
(HP-IB). The device address switches are set prior to connecting the interface cable.

Selecting the Device Address

Each device in an HP-IB system must be set to a unique device address. The two drives
in an HP 9133V/XV are, for this purpose, considered separate devices; hence a device ad-
dress switch is provided for each drive. See Figure 2-3 for switch locations.

FLEXIBLE
#

ADDRESS

Figure 2-3. Device Address Switches

A device address switch can be set to any one of eight device addresses ranging from de-
cimal 0 through 7 by proper positioning of the four switch segments within the device
address switch. Table 2-2 lists the switch-segment positions for the eight device addres-
ses.

Prior to setting the device address switches, turn the disc memory AC line switch OFF.

Table 2-2. Switch-Segment Positions

Address *Test 4 2 1

0 ** DOWN DOWN DOWN (Factory setting for Winchester)
1 ** DOWN DOWN  UP

2 ** DOWN upP DOWN (Factory setting for flexible disc)
3 ** DOWN  UP 8)

4 o UP DOWN DOWN

5 ** UP DOWN UP

6 > UP UP DOWN

7 > UP UP up

* Refer to Chapter 3 for test information.

** The TEST switch segment on the flexible disc device address switch must be UP for
normal operation. The position of this switch segment on the fixed disc device address
switch does not affect operation.
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NOTE
If the TEST switch segment on the flexible disc device address
switch is in the down position, the computer will not be able
to communicate with the disc drive and will probably indicate
that the disc drive is not present.

The HP-IB Interface
Refer to Figure 2-4 for a list of the HP-IB interface cables used with HP computers.

CAUTION
ALWAYS5 SET THE AC LINE SWITCHES TO “OFF” (0) FOR
THE CCMPUTER AND THE DISC DRIVES WHEN INSERT-
ING OR REMOVING THE INTERFACE CABLES. USE ONLY
CABLES DESIGNED BY HEWLETT-PACKARD FOR YOUR
EQUIPMENT. FAILURE TO DO SO COULD DAMAGE THE
DISC DRIVE OR THE CONTROLLING COMPUTER.

Length | Accessory Number
1 metre 10833A
2 metres 10833B
4 metres 10833C
.5 metre 10833D

Figure 2-4. HP-IB Interface Cables

HP-IB Interface Restrictions

1.

All the AC line switches must be turned “OFF” when connecting (and disconnect-
ing) devices to your system.

The total length of cable permitted in one bus system must be less than or equal to
two metres times the number of devices connected together (the interface card
counts as one device; the 9133 counts as two devices).

The total length of the cable must not exceed 20 metres. For example, a system
containing six devices can be connected together with cables that have a total
length less than or equal to 12 metres (six devices x 2m/device = 12 metres). The
individual lengths of cable can be distributed in any manner desired as long as the
total length does riot exceed the allowed maximum.

The maximum number of devices that can be connected together in one bus system
is 15.

There are no restrictions on the way cables may be connected together; however, it
is recommended that no more than four piggyback connectors be stacked together
on one device. The resulting structure could exert enough force on the connector
mounting to damage it.



Chapter 3
Basic Operating Procedures

Introduction

This section provides initial power-on and check out procedures for for the HP 9133V/XV
and discusses flexible disc handling and write protection. The following topics are
covered:

Drive Operation Flexible Disc Procedures
Controls and Indicators Flexible Disc Description
Initial Power-on and Operating Write Protection and Initialization
Procedure Inserting and Removing the Flexible Disc
Initial Checkout Media Monitor

Media Wear Indication |

Drive Operation

Controls and Indicators

The location of all controls and indicators on the disc memory is shown in Figure 3-1.
Front panel controls and indicators are a primary power LINE switch, a FAULT indicator,
an ON LINE indicator for the Winchester disc drive, and a disc access indicator for the
3 122-inch flexible disc drive. Rear panel controls and indicators are a device address
switch for each drive and the VOLTAGE SELECT switch. These were discussed in Chap-
ter 2. Also, within the cutout for each device address switch is a selftest indicator. Adja-
cent to the FLEXIBLE DISC ADDRESS switch segments is a TEST switch permitting a
user to initiate selftests.

The LINE switch controls the application of AC power to the disc memory. It is de-
pressed to apply power, and depressed again to remove power.

The FAULT indicator is on whenever the selftest indicator of either disc drive is on. It is
normally on during the power-up selftest, selftest initiated by a command from the com-
puter, or when a fault exists in either disc drive. It also indicates the results of the user-
confidence selftest initiated by the TEST switch on the rear panel of the disc memory. If
the FAULT indicator remains on or flashing for more than one minute after power-up or
initiation of a selftest, a fault has been detected in one of the disc drives. (The fault light
indication can be followed up by examining the selftest indicator LEDs on the rear of the
instrument and consulting the “Selftest Results” section of the Appendix.)

The ON LINE indicator is on whenever the Winchester disc is accessed for data storage
or retrieval, and momentarily when the drive is powered up.
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R ‘ ; Winchester disc
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Figure 3-1. 9133V/XV Controls and Indicators

The flexible disc access indicator is on whenever the flexible disc is accessed for data stor-
age or retrieval and momentarily when the drive is powered up.

The selftest indicators for the flexible disc drive and the Winchester disc drive are visible
through the device address holes on the rear panel, and can be checked to determine
which drive is defective if the FAULT indicator is on or flashing.

Power-On Selftest

A selftest is performed on both the flexible disc drive and the Winchester disc drive
when power is applied to the disc memory. The FAULT indicator combines the indica-
tion from the flexible disc selftest indicator and the Winchester disc selftest indicator. It
will be on continuously during the time the selftests are being performed. If the FAULT
indicator is not on after the selftest is completed (about 30 seconds) the test has been
completed successfully. The FAULT indicator will remain on or be flashing if the tests
have detected a failure in either drive.
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User Confidence Selftest (Flexible Disc Drive)

The extent of the test depends upon whether there is a formatted disc in the flexible disc
drive, and, if so, whether or not it is write protected. If there is no disc in the drive, the
controller electronics are tested. If the disc in the drive is write protected, the controller,
read electronics, and drive are tested. If the disc is not write protected, the controller,
read and write electronics, and drive are tested. Details of the User Confidence Selftest
are given in the Initial Checkout section below.

Additional Flexible Disc FAULT Indications

Two other conditions associated with the flexible disc cause the FAULT indicator to come
on and stay on until the condition disappears. These conditions are a command se-
quence-error over the HP-IB (from the host controller) and a data error from the disc.
Whenever these conditions occur it is best to retry the last operation. If a retry is success-
ful, the error and error indication are cleared. If the condition remains after several retries
remove the flexible disc from the drive and check the disc surface on both sides of the
disc for scratches. If any scratches are found, backup the disc immediately. If no
scratches are found, the user confidence selftest should be run as described in the Initial
Checkout section.

CAUTION
THE FLEXIBLE DISC ACCESS LIGHT ON THE FRONT OF
THE DRIVE INDICATES USAGE OF THAT DRIVE. DO NOT
DEPRESS THE DISC EJECT BUTTON OR REMOVE POWER
FROM THE DRIVE WHEN THE ACTIVITY LIGHT IS ON AS
THIS MAY CAUSE DATA TO BE LOST.

Initial Power-on and Operating Procedure

CAUTION
KEEP THE FRONT AND BACK OF THE DISC MEMORY
FREE FROM OBSTRUCTIONS TO AVOID RESTRICTING
THE AIR FLOW. FAILURE TO DO SO COULD CAUSE THE
UNIT TO OVERHEAT AND RESULT IN DAMAGE TO THE
DISC MEMORY.

Before turning the disc memory power on, check the setting of the VOLTAGE SELECT
switch on the rear panel (see Chapter 2) to ensure that it is correct for your line voltage.
If this is the first time the drive has been turned on, make sure the HP-IB cable is not
connected and perform the procedures under Initial Checkout. Otherwise, connect the
HP-IB cable from the computer to the disc memory and proceed as follows, omitting the
Initial Checkout section.

Set the LINE switch on the front panel to the “ON” or “1” position. The FAULT indi-
cator will come on during the power-up selftest and then go off about 30 seconds after
the application of power if the selftest of both drives is successful. The FAULT indicator
will remain on or be flashing if either drive fails the selftest.
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Initial Checkout
The first time the disc memory is turned on, perform the User Confidence Selftest to as-
sure that the disc has not been damaged in shipment.

User Confidence Selftest

1.
2.

3.

Remove all HP-IB cables from your disc memory.

Insert a disc that is not write protected into the flexible disc drive. The disc may be
initialized but it is not necessary.

CAUTION
ALL DATA ON THE DISC WILL BE DESTROYED WHEN
SELFTEST IS PERFORMED WITH A DISC WHICH IS NOT
WRITE PROTECTED.

Move the TEST switch on the rear panel (Figure 3-1) to SELFTEST (down) position
for five seconds and then back to the NORMAL OPERATION (up) position. The
switch MUST be in the NORMAL OPERATION position before the disc memory is
used.

Check the results of the test on the front panel FAULT indicator and on the flexible
disc selftest indicator visible through the FLEXIBLE DISC ADDRESS switch cutout
on the rear panel. Successful completion of the test is indicated if the FAULT indi-
cator on the front panel and/or the flexible disc selftest indicator flash 10 times and
then remain off. Failure of the selftest is indicated if the indicators turn on for 5
seconds and then turn off.

Flexible Disc Procedures

Flexible Disc Description and Write Protection

The 3 1/2-inch flexible disc is enclosed in a rigid plastic shell for extra protection and re-
duced disc-to-case friction (see Figure 3-2). A metal centering hub ensures rapid and ac-
curate positioning when the disc is inserted in the drive. The disc shutter, which auto-
matically opens the head access window when the disc is in the drive and then closes the
window when the disc is removed from the drive, protects the recording surface from
foreign object contamination.

A micro-flexible Disc is not write protected when received. Prepare the disc for write pro-
tected operation as follows (see Figure 3-3):

N

Lift the free end of the write protect tab and break it off.
Align the protrusion on the tab with the slot in the disc.
Depress the tab into the groove - tab should fit snugly.

Slide the tab away from the center of the disc to complete the write protection pro-
cedure.
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Figure 3-2. The 3 1/2-inch Flexible Disc
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Figure 3-3. 3 1/2-inch Flexible Disc Write Protection

Write Protect Error on Initialization

A motor speed check is performed when a disc is inserted to be initialized. If the motor
speed is on either side of the tolerance allowed, a Write Protect Error is generated and
the disc is not initialized. If this error should occur, check the flexible disc to ensure that
it is not write protected. (See the preceding section). If the disc is not write protected,
then try to initialize another flexible disc which is not write protected. If the second disc
initializes correctly, the first disc was defective and should be discarded. If the second
disc also fails to initialize, perform the user confidence selftest (described in the Initial
Checkout section of this manual) to check the disc drive.

Inserting and Removing the Flexible Disc
To insert and remove flexible discs:

1. Do not insert the disc into the drive without power applied.

2. Insert the disc with the metal shutter toward the drive and the metal centering hub

down. Carefully slide the disc into the drive until you feel it contact the rear of the
drive.
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Continue pressing the disc until it is pulled down into the drive.

3. Remove the disc by depressing the disc eject button and pulling the disc straight
out. Make sure the shutter is closed before storing the disc.

NOTE
There is no write protect capability on the Winchester drive.
Caution must be used to avoid writing over data stored on
the Winchester disc.

Media Monitor

The proper time to discard each disc which you have been using is normally indicated by
the Media Monitor in the flexible disc memory. When the disc is approaching the end of
its useful life but before becoming so badly worn that data is actually lost the Media
Monitor will continuously make a clicking sound and blink the flexible disc access light.
This warning indication will continue until you remove the disc from the drive and rein-
sert it, or your computer sends a command to the drive. If the disc is removed and rein-
serted, the warning indication will resume after another 1 minute 40 seconds of head
loaded operation has occurred. If a command is received from the computer the drive
will accept and perform the command and then immediately resume the warning indica-
tion.

You should immediately copy everything on your disc to a new disc and discard the old
one when the Media Monitor warning occurs. Continued use of the old disc after the in-
itial warning will result in eventual automatic write protection of the disc by the drive
controller.

Media Wear Indication

Checking for wear is a simple visual inspection of the disc surface before you insert the
disc into the drive. When viewing the disc surface you should look for any signs of deep
circular scratches . This is done by sliding open the disc guard, revealing the disc surface.
If you see any sign of deep circular scratches on either side of the exposed surface, the
disc should be immediately copied and discarded. Circular scratches on the upper (label
side) surface of the disc indicate load pad wear. The load pad should be checked by a
qualified service person and replaced if necessary.



Chapter 4
Troubleshooting

Introduction

This chapter provides the physical location of key components, and a list of replaceable
parts.

The following topics are discussed in this chapter:

Repair Philosophy Field Support Inventory Package (FSI)
Exchange Assemblies Recommended Field Support Inventory
Support Packages Contents Lists Controller Assembly

Product Support Package (PSP)

Repair Philosophy

The 3 1/2-inch Disc Drive assemblies are serviced on the exchange program. The assem-
bly includes the drive and drive electronics board (the PC board attached to the lower
side of the drive).

Exchange Assemblies

The following assemblies are exchange assemblies for the 3 1/2-inch drive portion of the
9133 Disc Memory:

3 1/2-inch Flexible Disc Drive -- 09121-69501
Controller Assembly -- 09133-69509

Support Packages Contents Lists

The following packages lists are the contents for the PSP and the FSI.

Product Support Package (PSP) -- 09121-67100

09121-88810 -- Pad Weight
09121-89400 -- Disc, Alignment
09121-89401 -- Disc, Level
09121-89405 -- Disc, Cleaning
8750-0051 -- Gauge, Tension
5061-2808 -- HP-85 Test Package
09121-90030 -- Manual, Service
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Field Inventory Parts Package (FSI) -- 09121-67197

09133-66500 -- Controller Assembly-9133
09133-69509 -- 3 1/2-inch Controller Assembly
09121-69501 -- 3 1/2-inch Flexible Disc Drive
09121-68501 -- Fan Assembly
09121-88811 -- Pad, Head Load

2110-0587 -- Fuse, 2A

Recommended Field Service Inventory
The following list of parts and assemblies is recommended for building your Field Service
Inventory (FSI).
09121-69501 -- 3 1/2-inch Flexible Disc Drive
09133-69509 -- 3 1/2-inch Controller Assembly
Controller Assembly

The 3 1/2-inch controller electronics assembly with test points indicated is shown in Fig-

ure 4-1.
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Figure 4-1. Controller Assembly Test Points



Chapter 5
Assembly Access

Introduction

This chapter describes access to 9133V/XV Disc Memories and removal of the 3 1/2-inch
disc drive and the printed circuit assemblies (PCAs) controlling it. Information about the
Winchester drive and about the power supply for the 9133V/XV is contained in the Win-
chester drive service manual.

The following topics are discussed in this chapter:

Safety Considerations 3 1/2-inch Drive Removal
Top Cover Assembly Removal Controller PCA Removal
Front Panel Assembly Removal

Safety considerations

General
This product and related documentation must be reviewed for familiarization with safety
markings and instructions before operation.

Safety Symbols

Instruction manual symbol: the product will be marked with this sym-
Z& bol when it is necessary for the user to refer to the instruction manual
in order to protect the product against damage.

é Indicates hazardous voltages.

Indicates earth (ground) terminal (sometimes used in manual to indi-
cate circuit common connected to grounded chassis.

ol}

The WARNING sign denotes a hazard. It calls attention to a proce-

WARNING dure, practice, or the l.ike', .which, if not correctly performed or
adhered to, could result in injury. Do not proceed beyond a WARN-

ING sign until the indicated conditions are fully understood and met.
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The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, practice, or the like, which if not correctly performed,
CAUTION | could result in damage to, or destruction of, part or all of the product.
Do not proceed beyond a CAUTION sign until the indicated condi-
tions are fully understood and met.

Safety Earth Ground

This is a safety class I product and is provided with a protective earthing terminal. An
uninterruptible safety earth ground must be provided from the main power source to the
product input wiring terminals, power cord, or supplied power cord set. Whenever it is
likely that the protection has been impaired, the product must be made inoperative and
be secured against any unintended operation.

Before Applying Power
Verify that the product is configured to match the available main power source per the
input power configuration instructions provided in this manual, and that the correct pri-
mary fuse rating is installed.

If this product is to be energized via an auto-transformer (for voltage reduction), make
sure the common terminal is connected to the earth terminal of the main power source.

Servicing
Any servicing, adjustment, maintenance or repair of this product must
be performed only by service-trained personnel.

Adjustments clescribed in this manual may be performed with power
supplied to the product while protective covers are removed. Energy
available at many points may, if contacted, result in personal injury.

Capacitors inside this product may still be charged even when the
product is disconnected from its power source.

To avoid a fire hazard, only fuses with the required current rating and
of the specified type (normal blow) are to be used for replacement.

NOTE
Disassembly instructions are written as if viewing the disc de-
vice from the front. That is, right = the viewer’s right; left =
the viewer’s left; “front” = the front of the device; and “‘rear”
= the rear of the device.
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Figure 5-1. The 9133V/XV Exploded View
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Assembly Designations
The following assembly numbers are used to designate cable connections:

Al Winchester Controller PCA (09133-69508)

A2 Winchester Drive

A3 Winchester Drive Electronics PCA

A4 Power Supply

A5 3 1/2-inch Drive

A6 3 1/2-inch Drive Controller, Upper Board (09133-69506)
A7 3 1/2-inch Drive Controller, Lower Board (09133-69507)

Top Cover Assembly Removal

The Top Cover Assembly consists of an injection molded plastic shroud and a steel shield
shroud. To remove the assembly, remove three screws on the rear of the instrument
(marked “A” in Figure 5-1.)

DO NOT LIFT THE COVER. Instead, slide the cover assembly to the rear until it is clear
of the front panel and the HP-IB connector nuts. Then lift the cover assembly from the
instrument. See Figure 5-2.

Figure 5-2. Top Cover Assembly Removal

Front Panel Assembly Removal

The Front Panel Assembly must be removed for access to the 3 1/2-inch Drive. The con-
troller boards (09133-69506 and 09133- 69507) can be removed without removing the Front
Panel Assembly.

The Front Panel assembly consists of an injection molded plastic panel and a steel shield.

Remove the assembly as follows:

1. Remove the four-pin LED cable plug from A1]8. See Figure 5-3.
2. Remove four screws marked “B” , two on each side of the instrument.
3. Slide the panel to the front, clear of the instrument.
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Figure 5-3. Front Panel Assembly Removal

Controller PCA Removal

The controller PCA in 9133V/XV products consists of two boards, 09133-69506 and 09133-
69507, located immediately behind the 3 1/2-inch drive. These boards can be removed
without removing the drive itself.

To remove the upper board (09133-69506) proceed as follows:

1. Detach the HP-IB cable from A1l]7. Leave the cable attached to the upper board
(A6).

2. Detach the Board Interface cable from A6P1 and the drive controller cable from
A6P2.

3. Remove the mounting screw from the right side of the board.
4. Lift the board clear of the chassis and flexible disc drive. Remove the three pin
power connector from A6P4.

To remove the lower controller board (09133-69507), proceed as follows:

1. Remove the mounting screw from the right side of the board.
2. Remove the power connector from A7P3.

= M ounting Sc

rew

Figure 5-4. Controller PCA Removal
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During reassembly, note that both boards slide into lanced board guides on the left side
of the chassis.

3 1/2-inch Drive Removal

To remove the flexible disc drive assembly, it is necessary first to remove the Top Cover
Assembly and the Front Panel Assembly.

With this done, proceed as follows:

1. Detach the drive controller cable from A6P2. (See Figure 5-4)

2. Remove two mounting screws marked “C” on Figure 5-1. One screw is located on
the front left side of the chassis; the other connects the L-shaped bracket on the
right side of the drive to the power shield.

3. Slide the drive assembly forward and remove the four-pin white connector from
the rear of the drive.

4. Slide the drive assembly to the front and free of the instrument.

If a defective drive is to be returned for replacement, remove the L-shaped bracket on the
right side of the drive assembly and reconnect it to the power shield until the replace-
ment drive is received. This bracket is not part of the replaceable assembly. See Figure
6-5.

Figure 5-5. Replaceable Assemblies

Field Replaceable Units

The field replaceable units for the 3 1/2-inch section of the disc memory are as follows:

a) 09121-695111 flexible disc drive
b) 09133-69509 3 1/2-inch controller assembly
c) 5061-3144 power supply

Parts List

This section contains the parts list for the Disc Memory. The check digit (CD) is required
when a part is ordered from HP, so please include this information with your order.
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Reference HP
Level Designator Part No. CD Description
Case Parts
1 0403-0427 1 BUMPER FOOT
1 0510-1237 0 FASTNER
1 07940-00026 7 FAN GUARD
1 07940-40062 5  SHAFT SWITCH
1 09121-48301 4 BUTTON, PUSH
1 09121-48303 6 FOOT-MOLDED
1 09133-00602 2  FRT SHIELD-33
1 09133-01201 9  BRKT,FLPY
1 09133-20101 8 CHASSIS - 9133
1 09133-40201 1  FRT PNL- 9133
1 09133-88865 3  SHIELD/SHROUD ASSY
1 09133-84304 7  FRT PNL LABEL-33
1 09144-45404 9 GUARD, POWER
Electrical Assemblies
1 09133-42501 8 LIGHT PIPE
1 09133-61601 9 POWER HARNESS
1 09133-61602 0 DISC CTLR CABLE
1 09133-61604 2  HPIB CABLE
1 09133-61606 4 LED/PWR CABLE
1 09133-61609 7  FLOPPY CTLR CBL
2 09133-61610 0 FDC INTER CABLE
1 09133-61611 1  FLPY POWER CBL
1 09133-68501 2  FAN ASSEMBLY
1 5061-3144 4 POWER SUPPLY
1 8120-1378 1  CABLE-POWER
Fuses
1 2110-0003 0 FUSE-3AMPS NB
1 2110-0002 9  FUSE 2A 250V
Exchange Assemblies
1 AS 09121-69511 2  FLEXIBLE DISC DRIVE
1 09133-69509 2 3 1/2-INCH CONT. ASSY
2 09133-61610 0 FDC INTER CABLE
2 A6 09133-66506 9 FLPY CTLR BD-I
.3 C1,3,6,7,14-16 0160-4832 4 C-F .01UF 10%
.3 C24,5,8,9,11-13 0160-5332 1 C-F .1UF 20% 50V
.3 Clo 0160-5349 0 C-F 200PF 5%
..3 TRKO.TEST LOOP. 0360-0124 3 STUD-TERM
INDEX.READ DATA
.3 R5 0683-1015 7 R-F 100 OHM .05
..3 R3,4,6,8 0683-1025 9 R-F 1K 5% .25W
.3 R7 0757-0430 5 RES 221K 1%
.3 R1,2 0757-0442 9 R-F 10.0K 1/8W
30 U222 1200-0861 8  SKT-IC 28-CONT
..3 DUAL HEAD 1251-5380 3 CONN 2 PIN M
.3 P1 1251-8681 3 20 PIN CONNECTOR
.3 P23 1251-8682 4 CONNECTOR,26 PIN
.3 P4 1251-8693 7 RT ANGL POST HDR
.3 RP1,2 1810-0204 6 NTWK-R 7X1K SIP
.3 U23 1818-1178 1 IC MK 4118AN-3
.3 U7,15 1820-0471 0 IC SN7406N
.30 U1z 1820-1112 8 IC 741574
.3 U3,6,19 1820-1197 9 IC 74LS00

5-7
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Reference HP
Level Designator Part No. CDh Description
.3 Ulle 1820-1199 IC 74LS04

U4 1820-1201 IC SN74LS08N
U2 1820-1202 IC 74LS10N
U1l 1820-1216 IC SN74LS138
U18 1820-1300 IC SN74LS195N
u9 1820-1416 TTL TRGR 74LS14N
uU10 1820-1437 IC SN74LS221
us 1820-1730 IC SN74LS273N
U5 1820-2024 IC SN74LS244
U14 1820-2483 IC SN75161N
U13 1820-2485 IC SN75160N
Ul12 1820-2549 IC 8291AP
U21 1820-2624 IC 68B09
u20 1820-3006 IC MB8876A CTLR
CR1 1901-0050 DIO SWITCHING
LED1 1990-0450 LED-LMP
SW1 3101-2264 SW-RKR 4-1A
U22 09121-15510 SONY CTRL E PROM
A7 09133-66507 FLPY CTLR BD-II

C11,13,14,20,21,24-26
C23

C17

C18

C5-9,15,19
C1-4,16,22

C10

R1-3,7,16,30
R11,13-15,19,21,24,28
R5

R9,29

R10,26

R17,20,22,25

R18,23

R4,6,8

R12,27

1:1-4

0160-4571
0160-4574
0160-4805
0160-4830
0160-4832
0160-5349
0180-1746
0683-1025
0683-1035
0698-3132
0698-3154
0698-3442
0698-3445
0757-0280
0757-0417
0757-0442
1251-7018
1251-7862
1251-8681
1813-0194

1820-0471
1820-1112
1820-1197
1820-1201
1820-1202
1820-1416
1820-1433
1820-2096
1821-0001
1826-0210
1858-0058
1854-0215
1855-0548
1901-0050
1901-0518
2100-3351
2200-0521
2260-0002
9100-0539
9140-0183
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C-F .1UF + 80

C-F 1000PF 10%

C-F 47PF 5% 100V
C-F 2200PF 10%

C-F .01UF 10%

C-F  200PF 5%

C-F 15UF 20V

R-F 1K 5% .25W

R-F 10K .05 1/4W
R-F 261 OHM .01
RF 422K 1%

R-F 237 OHM 1%
R-F 348 OHM 1%
RES 1.00K 1/8W

R-F 562 OHM 1%
R-F 10.0K 1/8W
CONN POST TO HDR
CONN-POST-TP-HDR
20 PIN CONNECTOR
XTAL-CLK-OSC

IC SN7406N

IC 741574

IC  74LS00

IC SN74LS08N

IC 74LSION

TTL TRGR 74LS14N
IC SN74LS164N

IC SN74LS393N
XSTR-ARRAYCA3046
IC LM361

XSTR ARY MPQ3906
XSTR-2N3904
XSTR-MOSFET 12A
DIO SWITCHING
DIO- SM-SIG-S
RES-TRMR 500 10%
SCR-MACH 4-40
NUT-HEX 4-40
IDCTR (MSIC)
IDCTR 20UH 10%



