


























































































































































































Theory of Opera tion 

device. 

System Control and Status Registers 
This functional block also contains the System Control register and the System 
Status register. The System Control register consists of two flip-flops, U5140 and 
U5150. U5140 is selected and clocked during a register-write operation, whereas 
U5150 is selected and clocked during a register-read operation. The System Status 
register U6150 is also an octal D-type flip-flop and is also selected by the system 
I/O decoders described in the previous paragraph. 

Configuration Switch and Diagnostic Display Registers 
The system control block also provides a mechanism for low-level debugging of the 
board. This consists of a Configuration Switch register and a Diagnostics Display 
register. The switch register is a 8-switch DIP that corresponds to lines ADOO-AD07. 
The setting of the switch is read by enabling 74F244 octal buffer U0350 (address 
FFF008). Diagnostic information is displayed by a write to the same address. An 
74LS273 octal D-type flip-flop U4340 performs as the display register. The D outputs 
(ADOO-AD06) correspond to segments A-F of a seven-segment display. Bit AD07 
drives the decimal point. Both registers are selected by the system I/O decoders. 

FLEXIBLE DISK INTERFACE 
The flexible disk interface is composed of three major components: the WD1770 
Flexible Disk Controller (U7020), the AM9516 DMA Controller (U8290), and the 
Flexible Disk Control register (U801 0) which is a hex D-type flip-flop, along with 
supporting logic. The WD1770 is a flexible disk controller and formatter and also 
contains digital data separation logic and write-precompensation circuitry. All 
accesses of the flexible disk are through the DMA controller. Interface between the 
two controllers is by an 8-bit bidirectional data bus and various control signals. 

DMA Controller 
Refer to page A2-1 0 of the schematic diagrams. The host accesses the DMA 
controller via the system I/O control block. The DMA controller (page 10 of the 
schematic diagrams) is equipped to handle two separate channels although only 
one DMA channel (channel B) is used. DMA operations are initiated by the kernel by 
loading DMA control parameters into a control block known as the Channel Control 
Table. The Channel Control Table is maintained by the kernel in main memory. The 
kernel then places the starting address of the Channel Control Table in the Chain 
Address register (internal to the DMA controller) and issues a ·Start Chain· 
com mand to the controller. The DMA controller responds by updating its various 
internal control registers with the control parameters located in the Channel 
Control Table. The Channel Control Table contains such information as what 
specific registers are to be updated or reloaded, the source data address, the 
destination data address, and so forth. 
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Chaining allows the several DMA transfers to be performed asynchronously. This 
method places the address of the next Channel Control Table within the previous 
table. So that when a given DMA operation is completed, the DMA controller reads 
the new address of the control table, updates internal control registers with the 
table, and executes the new command. 

As mentioned before, the System Control BloCk provides the address decoding 
required to access the flexible disk interface. 

Signals that input or output the DMA controller are discussed next. 

DSKDMA-O This input (Disk DMA-O) is developed by the system I/O decoders 
and is the chip-select input used by the host to activate the DMA 
controller. This signal is asserted to select the controller and 
perform reading or writing of the controller's internal registers. 

DRE02-0 This input (DMA Request-O) is developed by the flexible disk 
controller and indicates to the DMA controller that the flexible disk 
controller internal data register is full and can be read from (during a 
read operation) or is empty and can be written to (during a write). 

BREO-1 

DSKG-O 

IA1 

BUSWAIT-O 

BYTE-1 

NORM-1 

FDACK-O 
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This output (Bus Request-1) is used by the controller to gain control 
of the IA/D bus. This is a request signal that is arbitrated by the DMA 
Arbitration Programmable Array Logic (PAL) U1230. 

This input is from the DMA Arbitration PAL U1230 and indicates to 
the controller that it has been granted the bus. 

This bit is an input that is used only when the DMA controller is bus 
slave. When high, this line indicates that the information on data 
lines DO-D16 of system bus is an address of an internal register to 
be accessed. When this line is low, it indicates that a transfer is 
taking place between the host and the OMA controller register 
previously selected. 

This input (Bus Wait-O) is asserted for every bus cylce initiated by 
the host. This input is developed from System Address Strobe-1 and 
intiates a Wait state to the DMA controller. This causes the 
controller to extend the Data Strobe-O (DS-O) and allows slower 
devices time to latch the data before it is removed from the bus. 

This output indicates that data is being transferred on the bus. A 
high indicates a byte-wide transfer (lADO-IAD]), and a low indicates 
a word-wide transfer (IA/DO-IA/D 15). 

This output (Normal-1) is active only when the controller is bus 
master. A high indicates normal bus cycle and a low indicates 
system bus cycle. This output is high during a normal data transfer 
between the controller and memory and low when the controller is 
accessing I/O space and is perform ing a chaining operation. 

This output (Flexible DMA Acknowledge-O) is asserted to indicate 
that the controller is executing a DMA operation. This output is used 
to select the flexible diSk controller U7120 and enable the disk data 



READ-1 

DS-O 

ALE-1 
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interface transceiver U701 O. 

This bidirectional line is asserted to indicate the direction of the data 
transfer. This signal is asserted by the host when data is being 
transferred from the DMA controller to the host. The DMA controller 
asserts READ-1 when it is bus master and is executing a transfer 
from another source to the controller. 

Data Strobe-O is a bidirectional signal that is asserted when valid 
data is present on the data bus IADO-IAD15. Data is removed from 
the bus after this Signal is deasserted. 

This signal is asserted by the DMA controller and is used to develop 
SAS-1, which is used by main memory to latch the address. 

Erroneous ALE Detection Logic 
logic associated with the DMA controller includes erroneous ALE detection logic. 
This consists of the D-type flip-flops U6041 A and U6130B, and associated logic. This 
logic was im plem ented in order to detect and void or cancel the erroneous 
assertion of Address Latch Enable-1 by the controller. This logic differentiates 
between chain operations and single data transfers. Note that this interface allows 
only one data transfer per bus-request/bus-release cycle. This logic operates as 
follows. 

The NOAM-1 output from the DMA controller is programmed to be asserted high 
when data is being transferred between the flexible disk controller and memory. 
During a data transfer, ALE-1 is asserted by the controller to the Kernal bus as 
Kernal Physical Addrss Valid-O (KPAV-O). When data is placed on the bus, NOAM-1 
is asserted by the DMA controller, which is clocked through U6041 as NOAlE-O. 
NOALE-O disables AND gate U3140B and Quit ALE-1 (QALE-1) deasserts KPAV-O to 
the Kernel bus. 

During chaining operations, NOAM-1 is output low by the DMA controller and is 
clocked though U6041 A as CHAIN-O. The assertion of ALE-1 clocks flip-flop 
U6130B, which outputs Hold Bus-O (HLDBUS-O). In this case, BREQ-1 has been 
released (low) by the DMA controller and the DMA controller does not assert DS-O. 
NAND gate U4170C outputs Hold Data Strobe-O (HLDDS-O), which becomes Disk 
Data Strobe-O (DSKDS-O). DSKDS-O is used to develop Memory Data Strobe-1 
(M DS-1) in order to com plete the bus cycle. Since the DMA controller is executing 
reads from memory during chaining operations, memory data is not affected. 

Flexible Disk Controller 
Refer to page A2-5 of the schematic diagrams. The flexible disk interface uses the 
WD1770 flexible disk controller U7020, which operates as a controller and formatter 
and also contains digital data separation logic and write-precompensation circuitry. 
There are six registers within the flexible disk controller that let the DMA controller 
execute data transfer between the disk controller and the DMA controller. These 
registers contain command and status information, various head positioning 
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information, and 8-bit data. 
I 

The signals that input or output the flexible disk controller are discussed next. 

CS-O This input (Chip Select-O) is developed from the FDACK-O output from 
the DMA controller, when disk data is being transferred, or from the 
FLEX-O and Data Strobe-O signals when the host is program m ing the 
flexible disk controller is preparation for the disk data transfer. 

READ-1 

A1, AO 

MR-O 

DDEN-O 

INTAQ-1 

DRQ-O 

This input specifies whether the transfer is a read or a write 
operation. A high specifies a read operation, where data is being 
transferred from a selected internal register to the 8-bit lAID bus. A 
low specifies a write operation, where data from the IA bus is being 
placed in an internal register. 

These inputs are developed from either IA2 and IA 1 of the IA bus, 
respectively, when the host is accessing the flexible disk controller, or 
from DSKG-1, when the DMA controller is performing a disk DMA 
operation. A 1 and A2 are used to select one of four registers internal 
to the flexible disk controller that are used in the transfer of program 
information or data between the controller and the 8-bit data bus 
IADO-IAD7. 

This input resets the flexible disk controller. 

This input is from the Flexible Disk Control register (U801 0) and is 
written to by the host to select double or single-density formatting. 
DDEN-O low double-density formatting. DDEN-O high selects single­
density form aUing. 

This output (Interrupt Request-1) becomes Flexible Interrupt-1 and 
inputs the Interrupt Control Unit (U5240). This bit is set at the 
completion of any command and is reset when the host reads the 
flexible disk controller's status register. 

This output (Data Request-O) is sent to the DMA controller to indicate 
that the disk controller's internal data. register is full and can be read 
from (during a read operation) or is empty and can be written to 
(during a write operation). 

HARD DISK INTERFAC E 
Refer to pages A2-3 and A2-4 of the schematic diagrams. This interface is 
composed primarily of the WD201 0 Winchester Disk Controller (U71 00), an external 
4-kbyte cache (U7060 and U7080), a DP8460 data separator (U9170), and a Hard 
Disk Control register (U6060). 

The controller performs the normal functions of a hard disk drive 
controller Iformatter, although it does not feature write precompensation and this 
logic (consisting of quad D-type flip-flop U47, delay line U51, and data multiplexer 
U52) is implemented externally. 
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On the drive side of the controller, during a disk data read, the data separator 
receives Modified Frequency Modulation (MFM) encoded data from the disk drive via 
the differential line receiver U9140. The data separator U9170 receives and 
separates this data into synchronized data (SDATA) and a Read Clock (RCLK) signal. 
SDATA is synchronized with the VCO Clock output of the disk data separator by 
flip-flop U8150B, which outputs serial Read Data to the hard disk controller U71 00, 
pin 37. Read Data is decoded by the controller using RLCK into 8-bit parallel data 
and output on the Hard Disk Data bus (HDDO-HDD7). 

During a disk data write operation, the flexible disk controller outputs Write Data, 
which is a serial output that contains the MFM clock and data pulses to be written 
to the disk. EARLY and LATE are precom pensation outputs from the controller that 
are used by the delay line DL7130 and the data selector (U7120) to delay the data 
pulses to the disk. 

Write Precompensation 
When data is written to magnetic disk media, the flux transitions recorded on the 
disk have an undesirable characteristic of spreading apart from each other at time 
the data is written to the disk. Write precom pensation circuitry retards or advances 
(relatively) the encoding of flux transitions to the disk to compensate for this effect. 
The write-precompensation logic consists of D-type flip-flop (US120), delay line 
(DL 7130), and data selector (U7120). Serial data from the disk controller (WD) is 
synchronized by the 10 MHz clock and input into delay line DL7130. For the non­
precom pen sated pulse, the norm al delay is 24 nanoseconds, and the data selector 
(U7120) outputs the pulse to the differential line driver U8120 with a 24-nanosecond 
delay. To advance the pulse relative to the standard 24-nanosecond delay, EARL Y-
1 is output by the disk controller, causing the selector U7120 to select 05 input, 
which is only delayed 12 nanoseconds. To retard the pulse relative to the standard 
24-nanosecond delay, LATE-1 is output by the disk controller, causing the data 
selector to select the OS input from DL7120, which is delayed by 3S-nanoseconds. 

Disk Data Cache 
On the host side of the controller, the 4-kbyte cache is a FIFO, disk-data transfer 
buffer that is accessible by the disk controller or the kernel. The buffer appears to 
the kernel as a 2-kword (16-bits) sequential-access buffer. The buffer itself consists 
of two 2048 X 8-bit static RAM chips, U70S0 and U7080. This buffer and the octal 
bus transceiver (U7090) also serve as a data assem bier /disassem bier in that data is 
transferred between the kernel and the buffer in 1S-bit words, whereas data 
transfer between the buffer and the disk controller occurs in 8-bit bytes. 

Buffer addressing is performed by two dual, four-bit binary counters, U7050 and 
U6050. Only half of U6050 is used. During a data write to the disk, the host clears 
the buffer by setting the Manual Clear bit (MNCLR-O) in the Hard Disk Control 
register (octal D-type flip-flop U6060). This generates the Counter Clear-1 (CCLR-1) 
output of the Buffer Control PAL U8050, which clears the counter. As each 1S-bit 
word is loaded into the buffer, the counter is incremented by the Counter Clock-O 
(CCLK-O) output of PAL U8050, which develops the clock from the Data Strobe-O 
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(DSTB-O) input. When the host has loaded the buffer, the host writes a Manual 
Aeady-1 (MNADY-1) signal to the controller via the PAL (input to the controller as 
Hard Disk Buffer Aeady-O (HDBADY-O». The controller then clears the buffer counter 
and transfers the contents of the buffer to disk, incrementing the buffer address 
counter as each 16-bit word is read. Since the buffer is organized as two 2k x 8-bit 
chips, each byte can be read individually (although sequentially) by the controller. 
This is permitted by the bus transceiver U7090, which multiplexes both the high and 
the low bytes of the buffer onto Hard Disk Data lines 0-7 (HDDO-HDD7). 

During a data read from the disk, the controller clears the buffer address counter 
and begins loading the buffer. This time the bus transceiver operates in reverse 
fashion, dem ultiplexing the 8-bit data from the controller into the high and low bytes 
prior to loading into the buffer. CCLK-O is generated by the PAL U8050, which 
monitors the Hard Disk Buffer Chip Select-O (HDBCS-O) output from the disk 
controller U71 00. W hen the controller-to-buffer transfer is com pleted, the controller 
signals the host by asserting Hard Disk Interrupt-1 (HDINT-1). The host proceeds to 
read the contents of the buffer, by first resetting the buffer address counter and 
then incrementing the counter with each word read. 

Two 74LS245 bus transceivers (U6080 and U6090) serve to buffer or isolate the 
IA/D bus from disk/cache data. As given previously, the System Control block 
provides the address decoding required to enable data transfer via the hard disk 
interface. 

Buffer Control PAL 
The Buffer Control PAL (U8050) controls the operation the disk data buffer and the 
data buffer address counter. Inputs to the PAL are from the disk controller and the 
system control logic (address decode). Outputs drive the buffer chip enables, 
address counter, and Hard Disk Buffer Controller Aeady-O (HDBCA-O) line. Figure 6-
10 defines the pin and signal correspondence for PAL U8050, followed by a 
description of each of the signals and their functions. 
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Vcc 
CCLR-1 
CCLK-O 
BCEL-O 
BCEH-O 
HDWE-O 
HDRE-O 
HDREG-O 
BUFSEL-O (Not connected) 
AOCLK-1 
HDBRDY-O 
MNRDY-1 

Figure 8-10. PAL Signal Identification lor Ua050. 

All signals that input or output PAL U8050 are discussed next. 

HDBCR-O Hard Disk Buffer Counter Clear-O is output by the disk controller to 
clear the counter in preparation for a cache data transfer between the 
cache and the disk controller. 

HDBCS-O Hard Disk Buffer Chip Select-O is asserted by the disk controller to 
enable the reading or writing of the cache by the disk controller. This 
signal is used to differentiate what device is acceSSing the cache, the 
host or the disk controller. 

HDAO This input is used when the disk controller is accessing the cache and 
is generated by the AO Clock output from the PAL. HDAO is used to 
develop Buffer Chip Enable High-O (BCEH-O) and Buffer Chip Enable 
Low-O (BCEL-O). which are the chip select signals for the high and 
low bytes of the cache RAM. HDAO is toggled high and low to read or 
write the high and low bytes of the cache. 

HDGCLK-1 Hard Disk Go Clock-1 is a 400-kHz clock that is ANDed with MUL T-1 
by the PAL. In the multiple-sector mode, this clock informs the 
controller that the buffer is always ready (HDBRDY-1). 

MUL T-1 

IA4 

Multiple Sector-1 is input to the PAL from the Hard Disk Control 
register. This signal is asserted by the host in order to perform a 
multiple sector data transfer. This transfer is possible since the disk 
data cache can store up to 8 sectors. The assertion of MUL T -1 stops 
the counter from being cleared (by disabling the Counter Clear-1 
output from the PAL). 

Internal Address, bit 4 is asserted to the PAL. along with other signals 
when the host is ready to write to the Hard Disk Control register. 
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HDBUF-O Hard Disk Buffer-O is asserted by the system I/O decoder (U4270) of 
the system control block. This signal is asserted during all cache data 
transfers initiated by the host and also enables the hard disk interface 
octal bus transceivers US080 and US090. 

HDISK-O Hard Disk-O is asserted by the system I/O decoder U4270 when the 
host is accessing the disk controller. This signal also enables the 
single octal bus transceiver US080. 

DDIN-O Data Direction In-O is input from the host and is low when data is 
transferred from the hard disk interface to the host. This signal also 
enables the direction inputs to the octal bus transceivers US080 and 
US090. 

DSTB-O Data Strobe-O is developed from the Read-O and Write-O signals 
output by the Tim ing Control Unit. 

MNCLR-O Manual Clear-O is a counter-clear bit from the Hard Disk Control 
register. This bit is written by the host. 

MNRDY-1 Manual Ready-1 is from the Hard Disk Control register and is written 
by the host. For Single-sector transfers, this bit causes the PAL to 
output Hard Buffer Ready-O to the disk controller, inform ing the 
controller that the cache is ready to be read from or written to. 

HDBRDY-O Hard Disk Buffer Ready-O is output by the PAL to inform the controller 
that the cache may be written to or read from. 

AOCLK-1 Address 0 Clock-1 is toggled by the PAL during a disk-controller 
access of the cache, in order increment bit 0 of the Hard Disk Address 
O. This action allows the PAL to alternately enable the high and low­
byte RAMs of the cache (BCEH-O and BCEL-O). 

BUFSEL-O Buffer Select is output low when the host is accessing the cache. This 
signal is not externally connected but is used inside the PAL to 
develop CCLK-O. 

HDREG-O Hard Disk register-O is output by the PAL and clocks the Hard Disk 
Control register on the trailing edge of the Signal. This action occurs 
when the host is writing to the register. 

HDRE-O Hard Disk Read-O is asserted by the PAL whenever the host is 
performing a read of the disk controller's internal registers, or of the 
cache. This signal is also asserted by the hard disk controller when 
the controller is reading from the cache. 

HDWE-O Hard Disk Write-O is asserted by the PAL whenever the host is 
perform ing a write to the disk controller's internal registers, or to the 
cache. This signal is also asserted by the hard disk controller when 
the controller is writing to the cache. 

BCEH-O Buffer Chip Enable High-O is output by the PAL to enable the high byte 
RAM. This signal is asserted when the host or disk controller is 
performing a read or write of the cache. During a host access of the 
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cache, this signal is asserted coincidentally with Buffer Chip Enable 
Low-O, since the host data bus structure is 16-bits wide. Conversely, 
during a disk controller access of the cache, the high and low bytes 
must be multiplexed or dem ultiplexed with the contoller's 8-bit data 
bus, and BCEH-O and BCEL-O are asserted alternately. 

Buffer Chip Enable Low-O is output by the PAL to enable the low byte 
RAM. This signal is asserted when the host or disk controller is 
perform ing a read or write of the cache. See the previous description 
of BCEH-O. 

Counter Clock-O is output by the PAL and asserted to inc rem ent the 
cache address counter, either during a disk controller access or a 
host access of the cache. 

Counter Clear-1 is output by the PAL to clear the cache-address 
counter. This is performed in advance of a single-sector access of the 
cache. During m ultisector transfers, CCLR-1 is disabled in order to 
keep from overwriting data. 
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Table 6-16 defines the Boolean expressions that govern the operation 
of PAL U8050. In Table 6-16, the bar or lack of a bar does not indicate 
logic convention. Rather, the bar over the signal name is for troubleshooting 
purposes only and indicates that the signal is at a low voltage level 
(0 volts). A signal name without the bar indicates only that the signal 
is at a high voltage level (+5 volts). 

Table 8-18 
PAL EQUATIONS FOR Ua050 

PAL Ou ul PAL In ul SIal .. That Enable Oul ut 

-HDRE =DSTB.DDIN.HDISK ------... +DSTB·DDIN·HDBUF 
(equation is true only if HOBCS is high, otherwise HORE is tristated) 

HDWE =DSTB.DDIN.HOISK -+DSTB·ODIN·HOBUF 
(equation is true only if HOBCS is high. otherwise HOWE is tristated) 

-BCEH =HOBUF·HOBCS 
+HDAO·HDBCS 

BCEL =HOBUF.HOBCS -+HOAO·HOBCS 

CCLK =BUFSEL.HOBCS -+BUFSEL·HOAO 
+HDBCS·DSTB 

CCL'R =HOBCR.MNCLR 
+MUL T*MNCLR 

AOCLK =HORE*HOBCS 
+HO WE. HDBCS 

-HOREG =IA4.HDISK*OOIN'*OSTB 

HDBROY =MNROY+HOGCLK*MULT 

BUFSEL =HDBUF·OSTB 
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the system control decoders. This causes the LAN controller to copy the contents of 
the control block into internal memory and execute the command. The controller 
signals the com pletion of the transfer by asserting an interrupt to the host. The LAN 
controller is a bus master of the IA/D bus and most of the DMA transfers are 
executed with the LAN directly accessing system RAM. The LAN interface is tested 
via the System Control register. Clearing the LAN Loopback bit in the System 
Control register asserts the Loopback-O signal (LBBK-O) to the serial interface chip 
(U9370) for testing. 

The 82586 controller perform s the encoding/decoding of the transm itted/received 
fram es, and provides the electrical interface for the Ethernet transceiver cable. 
More information about this interface is available in the Memory Map section of this 
document. 

INTERRUPT CONTROL 
Refer to page A2-13 of the schematic diagrams. The Interrupt Control Unit (ICU) and 
associated logic provide interrupt management for the CPU. This logic handles 16 
prioritized interrupt sources from the various intelligent I/O devices within the 
system. Six interrupt lines are reserved for devices installed in the backplane and 
one line is assigned to the display. The remaining channels are assigned to I/O 
devices on the com puter board. The ICU resolves interrupt priorities and issues a 
byte-wide interrupt vector to the CPU. 

EXTERNAL BUS INTERFACE 
Refer to page A2-12 of the schematic diagrams. This block provides the interface 
between the Interal Address/Data bus and the External bus. The block consists of 
primarily of a Bus Interface Control PAL (U6290), six octal D-type latches used as 
bus buffers, Bus Time-out logic, and associated logic. 

Bus Interface Control PAL 
The Bus Interface Control PAL monitors various system status and control signals 
and controls the direction and enable signals required to control the bus buffers. 
Figure 6-11 shows the signal name and pin correspondence for the Bus Interface 
Control PAL (U6290), followed by a description of each of the signals and their 
functions. 
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TIM OUT -1 This is an input from the bus time-out counter U6301 A and signals 
an External bus time-out. 

ROMSEL-O ROM Select-O is asserted by the computer board ROM address 
decode logic and indicates that kernel ROM has been addressed. 

KBEN-O Kernel Bus Enable-O is output by the PAL to enable octal bus 
transceivers U5160, U5190, and U6160, which provide buffering 
between the Kernel Address Data bus and the Internal Address bus. 

KBDIR-1 Kernel Bus Direction-1 is output by the PAL to enable the bus 
transceivers decribed previously to place the contents of the Kernel 
Address/Data bus onto the Internal Address/Data bus. 

EBOUT -1 External bus Out-1 is output by the PAL to output-enable the 3 octal 
D-type latches U0180, U2180, and U3180, thereby placing the 
contents of the Internal Address/Data bus onto the External bus. 

LANDN-O LAN Done-O is asserted by the LAN interface when the interface has 
nearly com pleted perform ing a DMA operation. 

LAN BOOT -0 LANBOOT -0 is asserted by the System Control block decoders. This 
signal enables the LAN to access the ROM at the top of the memory 
space (FF FFF6-FF FFFF) for initialization purposes. 

TSO-O The leading edge of Tim ing State Output-O signals the start of the 
second T -state for the TCU and the trailing edge signals the start of 
the last T -state. Used for tim ing purposes. 

DREG-O Diagnostic register is asserted by the System Control block I/O 
decoders. This signal selects the register for a read or write cycle. 

ENDIOW-O End I/O Wait-O is asserted by the PAL to end the wait state that is 
entered autom atically when the bus time-out counter (U6301 A) 
begans incrementing. 

Table 6-17 provides the Boolean expressions that govern the operation of PAL 
U6290. In Table 6-17, a bar or lack of a bar over a signal name does not indicate 
logic convention. Rather, a bar over a signal is for troubleshooting purposes only 
and indicates a low voltage level (0 volts). A signal name without the bar indicates a 
high voltage level (+5 volts). 
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which is the a output of the Bus Time-out flip-flop (U6300A). BUSTO-O is the a bar 
output of flip-flop U6300A and disables the DMA Arbitration PAL U1230. A bus time­
out is cleared by a system reset or automatically after an additional 10-
m icrosecond wait. 

The complete bus time-out cycle takes about 20 microseconds. Ten microseconds 
are allotted for the faulty DMA device to release the bus after the associated bus 
grant signal has been deasserted by the host. 

DMA ARBITRATION 
Refer to page A2-2 of the schematic diagrams. This functional block performs DMA 
arbitration for the six available External bus backplane slots, and the com puter 
board-based LAN port and flexible disk drive interface. Each bus-request line is 
weighted at a particular priority level. Simultaneous bus requests are arbitrated 
according to the priority level assigned to each request line and a bus-grant signal 
is issued to the arbitrated requester. This block also generates a 4-bit code (via the 
74LS140 8-to-3 line encoder U70) that is loaded into the System Status register and 
indicates the most recently used DMA channel. This code is used after a bus time­
out to identify the faulty DMA device. 

DMA Arbitration PAL 
DMA arbitration is performed by a 24-pin DMA Arbitration PAL (U1230) and 
associated logic. The PAL monitors the various prioritized bus-request signals from 
the External bus expansion boards, the flexible disk DMA controller, and the LAN 
interface, and issues a bus grant to the highest-priority requester. 

Figure 6-12 shows the signal name and signal correspondence for the DMA 
Arbitration PAL U 1230, followed by a description of each of the signals and their 
functions. 
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DMAE-1 

KHOLD-O 

DSKG-O 

LANG-O 

EBG 1-0 

EBG2-0 

EBG3-0 

EBG4-0 

EBG5-0 

EBG6-0 

EDMA-1 

OC 

DMA Enable-1 is a bit set in the System Control register to allow 
devices other than the CPU to gain mastership of the External bus. 

Kernel Hold-O is asserted by the DMA Arbitration block when a non­
kernel device is requesting mastership of the bus. including the 
External bus. the Internal Address/Data bus. and the Kernel bus. The 
method that KHOLD-O is asserted depends on the revision level of the 
CPU. The H3 and K revisions of the NS32016 CPU requires KHOLD-O 
be controlled by the flip-flop consisting of NAND gates U0260A and 
U0260D. Other revisions let the PAL U1230 control the KHOLD-O 
signal. 

Disk Grant-O is asserted by the PAL to grant the bus to the hard disk 
DMA controller. 

LAN Grant-O is asserted by the PAL to grant the bus to the LAN 
interface. 

External Bus Grant 1-0 is asserted by the PAL to grant the bus to the 
device present in slot 1 of the External bus backplane. 

External Bus Grant 2-0 is asserted by the PAL to grant the bus to the 
device present in slot 2 of the External bus backplane. 

External Bus Grant 3-0 is asserted by the PAL to grant the bus to the 
device present in slot 3 of the External bus backplane. 

External Bus Grant 4-0 is asserted by the PAL to grant the bus to the 
device present in slot 4 of the External bus backplane. 

External Bus Grant 5-0 is asserted by the PAL to grant the bus to the 
device present in slot 5 of the External bus backplane. 

External Bus Grant 6-0 is asserted by the PAL to grant the bus to the 
device present in slot 6 of the External bus backplane. 

Expansion DMA-1 is asserted to indicate that the device granted the 
bus is a backplane-resident device using the External bus. This signal 
is used to enable the line drivers that pass the bus protocol control 
signals between the system bus structures and the External bus. 

Output Control is tied low to output-enable the PAL itself. as well as 
the bus-request flip-flop U2230. 

Table 6-18 provides the Boolean expressions that govern the operation of PAL 
U1230. A bar or lack of a bar over the signal name below does not indicate logic 
convention. Rather. a bar over the signal name is for troubleshooting purposes only 
and indicates a low voltage level (0 volts). A signal name without the bar indicates 
a high voltage level (+5 volts). 
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Table 8-18 (conI.) 
PAL EQUATIONS FOR U1230 

PAL Out ut Pal In ut Stat .. That Enable Out ut 

- -E8GS : =KHL OA O*E8RS*OMAE*OKSORO*LANRO* E8R 1 
*E8R2*E8R3*EBR4*EBG6*EBG4*EBG3 
*EBG2*EBG1*LANG*OSKG --+KHLOAO*EBRS*EBGS*OMAE 

EBG6 : =KHLOAO*EBR6*OMAE*OKSORO*LANRO*EBR1 
*EBR2*EBR3*EBR4*EBRS*EBG5*EBG4 -*EBG3*EBG2*EBG1*LANG*OSKG --+KHLOAO*EBR6*EBG6*OMAE 

CLOCK GENERATION 
Refer to page A2-7 of the schematic diagrams. The clock generation logic develops 
most of the clock pulses required by the system. The primary clock source is a 20 
MHz clock taken from a crystal oscillator. Three 74lS390 4-bit counters divide this 
pulse into a 10 MHz clock, a 1 MHz clock, an 80 kHz refresh clock, and a 200 Hz ICU 
clock. A secondary crystal oscillator operating at 16 MHz is used to develop an 8 
MHz clock and a 4 MHz clock. 

Reset Pulse Stretcher 
Resets are generated by any device on the External bus, the power supply, and the 
Interrupt Control Unit. All resets pulses are expanded by 2 milliseconds by the 
pulse-stretching logic shown on page A2-7 of the schematic diagrams. This logic 
consists of binary counter U6301, quad NAND gate U6270 (shown in four locations), 
and inverter U6320. U6301 is employed as a flip-flop that is set when Received 
Reset-O (RRSET -0) is first asserted. Two milliseconds later the counter U6301 
resets the flip-flop, which deasserts External Reset-a. Reset signals from the ICU 
(INSANE-a) and power supply (PSINIT -0) are placed on the External Reset-O path. 
This allows them to be input to the clock generator block as Received Reset-a, and 
the Reset Pulse Stretcher operates in the same fashion as described above. 

TIME-Of-DAY CLOCK 
Refer to page A2-8 of the schematic diagrams. This block consists of a MM 58167 
microprocessor-compatible real-time clock and a 32.768 kHz reference crystal 
oscillator. The clock contains a real-time counter, 56-bits of RAM, two interrupts, 
and a comparator. The RAM is used during power-down storage. Address interface 
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REPLACEABLE ELECTRICAL PARTS 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 
Mfr. 
Q9de_ _~.J!!qf.st.!l!~L __________ Ac!dHS! ____________ ..Q~ ... _§t.!e .. _.l.i1L~.!L ________ 

00779 lIMP INC PO 80X 3608 HARRISBURG PI' 17105 
00815 NORTHERN ENGINEERII«i UlBORIlTOllIES 357 8ELOIT BURLINGTON "I 53105 

INC 
00853 SANGIlMO "ESTUN INC saNGllMO RD PICKENS SC 29671 

SIlI«iAMO CIlPIlCITOR DIV POBOX 128 
01121 ALLEN-BRADLEY CO 1201 SOUTH 2ND ST MIIMUKEE "I 53204 
01295 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSMAY GALLAS TX 75265 

SEMICONDUCTOR GROUP POBOX 225012 MIS 49 
01807 PETERSEN RADIO CO INC 2800 "EST BROAOMAY COIKIL BLUFFS III 51501 
01961 VIlRIAN ASSOCIATES INC 7250 CONVOY CT SAN DIEGO Cil 92112 

PULSE OOINEERING DIV POBOX 12235 
03508 GENERAL ELECTRIC CO " GENESEE ST AUBURN NY 13021 

SEMI-CONDUCTOR PRODUCTS DEPT 
04222 AVX CERAMICS DIV or AVX CORP 19TH IlVE SOUTH MYRTLE BEilCH SC 29577 

PO 80X 867 
04713 tIITOROLA INC 5005 E MCDOttELL AD PHOENIX Al 85008 

SEMICONDUCTOR GROUP 
05397 UNION CARBIDE CORP MATERIALS SYSTEMS 11901 MAO I SON AVE CLEVELAND OK 44101 

DIV 
05828 GENERAL INSTRUMENT CORP 600 " JOHN Sf HICKSVILLE NY 11802 

GOVERNMENT SYSTEMS DIV 
07263 F'AIRCHI LO CAMERA AND INSTRUMENT CORP 464 ELLIS Sf MOUNTAIL VIEM CA 94042 

SEMICONDUCTOR DIV 
on16 TAM INC 2850 1fT PLEilSANT AVE BURLIt«iTON IA 52601 

TJII ELECTRONICS COMPONENTS 
TJII fRC nXED RESfSTORSIBURLINGTON 

09353 C lIND K COMPONENTS fNC 15 RIVERDALE AVE NEMTON MA 02158 
09922 BURNOY CORP RICHARDS AVE NORMALK CT 06852 
09969 DALE ELECTRONICS INC EIlSf HIGHMAY 50 YANKTON SO 57078 

POBOX 180 
11236 CTS OF BERNE INC 406 PARR ROAD BERNE IN 46711 
14752 ELECTRO CUBE INC 1710 S DEL MAR AVE SlIM GII8RI EL CA 91776 
18324 SIGNETICS CORP 811 E ARGUES SUNNYVALE CA 94086 
19701 MEPCO/ELECTRA fNC POBOX 760 MINERAL "ELLS TX 76067 

A NORTH AMERICIIM PHI LIPS CO 
20932 EMCON INC 11620 SORRENTO VALLEY AD SlIM DIEGO til 92138 

POBOX 81542 
20999 MINNESOTA MINING AND MFG CO 3M CENTER ST PAUL lIN 55101 

INDUSTRIAL ELECTRICAL PRODUCTS OIV 
22526 DU PONT E I DE NEMOURS lIND CO INC 30 HUNTER LllNE CAMP HILL PI' 17011 

DU PONT CONNECTOR SYSTEMS 
22929 DALE ELECTRONICS CORP 1155 " 23RD ST TEMPE Al 85282 

FREQUENCY CONTROL GROUP PO BOX 3164 
24546 CORNING GLASS MaRKS 550 HIGH Sf BRIlOFDRD PA 16701 
27014 NATIONAL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051 
27264 tIILEX INC 2222 "ELLINGTON COURT LISLE IL 60532 

CORPORA fE ItO 
29587 BUNKER RIlMO CORP AMPHENOL INDUSTRIAL 1830 S 54TH AVE OIICAGO IL 60650 

DIY 
34335 ADVANCED MICRO DEVICES 901 THOMPSON PL SUNNYVALE Cil 94086 
34649 INTEL CORP 3065 SOMERS AVE SANTA CLARA til 95051 
52840 "ESTERN DIGITAL CORP 3128 RED HILL AVE COSTA MESA CA 92626 
55680 NICHICON IAMERICAI CORP 927 E STIlTE PKY SCHAUMBURG IL 60195 
56708 llLOG INC 10460 BUIIB AD CUPERTINO CA 95014 
58361 GENERAL INSTRUMOO CORP 3400 HILLVIEM AYE PALO ALTO til 94304 

OPTOELECTRONICS DIV 
61892 NEC ELECTRONICS USA INC 1 NATICK EXECUTIVE PARK NATICK MIl 01760 

MICROCOMPUTER DIVISION 
ADYANCED CIRCUITS ENGINEERING 

80009 TEKTRONIX INC 4900 S " GRIFFITH OR BEilVERTON OR 97017 
POBOX SOD 

111360 DALE ELECTRONICS INC BOX 26950 EL PASO TX 79926 
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REPlACEABLE ELECTRICAL PARTS 

Tektronix Seriall Assembly No. M'r. 
~,!!I!9.!'!,nt No ._..e~.rt_ Nct. ___ l;ffjtCtiye __ Q~nL ___ ~'!!"jL 4.. .Q.g2rjption ________ 99cte __ M'r ... _.ff!..rL~9 ~ 

12C2120 283-()421-OO CAP,OO,CER OJ:0.1UF,+80-201,SOV 04222 MD015C104Nt1A 
12C21SO 283-0421-00 CAP,OO,CER DJ:0.1UF,+80-201,SOV 04222 M0015C104Nt1A 
12C2160 283-0421-00 CAP ,OO,CER 01 :0.1UF ,+80-201,SOV 04222 M0015C10414AA 
A2C2170 283-0421-00 CAP, 00 ,CER OJ :0.1UF , +80-201, SOV 04222 M0015C10414AA 
12C2180 283-0421-00 CAP,OO,CER OJ:0.1UF,+80-201,SOV 04222 M0015C104Nt1A 
12C2190 283-0421-00 CAP, 00 ,CER OJ :0.1UF, +8O-201,SOV 04222 M0015C10414AA 

12C2230 283-0421-00 CAP, 00 ,CER OJ :0.1UF, +8O-201,SOV 04222 M0015C104Nt1A 
12C2240 283-0421-00 CAP ,FXo,CER OJ :0.1UF, +8O-201,SOV 04222 MD015C10414AA 
I2C226O 283-0421-00 CAP,fX1),CER oJ:0.1UF,+80-201,SOV 04222 MD015C10414AA 
12C2270 283-0421-00 CAP ,fX1),CER OJ :0.1UF ,+80-20%,SOV 04222 MD015C1 04l4AA 
A2C2290 283-0359-00 CAP,fX1),CER oJ:1000PF,10%,200V 05397 C330C102K2G5CA 
A2C2291 283-0421-00 CAP ,fX1),CER OJ :0.1UF, +8O-201,SOV 04222 MOO15C10414AA 

12C2310 283-0421-60 CAP ,fX1),CER OJ:0.1UF ,+80-201,SOV 0427.2 MD015C10414AA 
12C232O 283-0421-00 CAP,fX1),CER oI:0.1UF,+80-201,SOV 04222 1400 15C10414AA 
12C2330 283-0421-00 CAP,fX1) ,CER OJ :0.1UF, +BQ-201,SOV 04222 M0015C10414AA 
12C2360 283-0421-00 CAP ,FXo ,CER OJ :0.1UF, +8O-2O%,SOV 04222 M0015C104MAA 
A2C3020 283-0423-00 CAP ,FXo,CER OJ :O.22UF ,+80-2O%,SOV 04222 DG015E224 I 
A2C3030 283-0423-00 CAP,fX1),CER OJ:0.22UF,+80-201,SOV 04222 OG015E224Z 

A2C3040 283-0423-00 CAP,fX1) ,CER OJ :O.22UF, +8O-2O%,SOV 04222 OG015E224Z 
A2C30SO 283-0423-00 CAP ,fX1),CER OJ :O.22UF , +80-20%, SOV 04222 OG015E224Z 
A2C3060 283-0423-00 CAP, 00 ,CER OJ :O.22UF, +8O-2O%,SOV 04222 OG015E224Z 
A2C3070 283-0423-00 CAP,fX1),CER oJ:0.22UF,+80-2O%,SOV 04222 OG015E2241 
A2C3080 283-0423-00 CAP ,FXO,CER 01 :O.22UF, +8O-2O%,SOV 04222 OG015E224Z 
A2C3090 283-0423-00 CAP,OO ,CER 01 :O.22UF, +8O-2O%,SOV 04222 OG015E224Z 

A2C3100 283-0423-00 CAP,OO,CER 01:0.22UF,+80-2O%,SOV 04222 OG015E224Z 
A2C312O 283-0421-00 CAP,OO,CER 01:0.1UF,+BQ-20%,SOV· 04222 140015C10414AA 
A2C3140 283-0421-00 CAP, 00 ,CER 01 :0.1UF, +90-2O%,SOV 04222 MD015C104MAA 
112C3141 283-0421-00 CAP,OO,CER 01:0.1UF,+80-2O%,50V 04222 M0015C104MAA 
A2C31SO 283-0421-00 CAP,OO,CER 01:0.1UF,+80-2O%,SOY 04222 M0015C104MAA 
120151 283-0421-00 CAP ,OO,CER 01 :0.1UF ,+80-2O%,SOV 04222 MOO 15C104MAA 

120160 283-0421-00 CAP,OO,CER oJ:0.1UF,+80-20%,SOV 04222 MD015C104MAA 
120161 283-0421-00 CAP ,OO,CER 01 :0.1UF, +80-20%, SOY 04222 MOO 15C104MAA 
120170 283-0421-00 CAP ,OO,CER OJ :0.1UF ,+80-2O%,SOY 04222 M0015C104MAA 
A2C3171 283-0421-00 CAP ,OO,CER OJ :0.1UF, +8O-2O%,SOV 04222 M0015C104MAA 
120260 283-0421-00 CIIP,OO,CER oI:0.1UF,+80-2O%,SOV 04222 1I0015C104MAA 
A2C3270 283-0421-00 CAP,OO,CER OJ:0.1UF,+80-2O%,SOY 04222 MD015C104MAA 

A2C3320 283-0421-00 CAP,fX1),CER OI:0.1UF,+80-2O%,SOV 04222 M0015C104MAA 
A2C3330 283-0421-60 CAP ,fX1),CER 01 :0.1UF, +8O-2O%,SOV 04222 MOO 15C 104M11A 
A2C4140 283-0421-00 CAP, 00, CER OJ:O .1UF, +80-20% ,SOY 04222 M0015C104M11A 
A2C41SO 283-0421-00 CAP ,OO,CER oI :0.1UF, +8O-2O%,SOV 04222 MD015C104M11A 
A2C4160 283-0421-00 CAP,OO,CER oI:0.1UF,+80-2O%,SOV 04222 M0015C104MAA 
A2C4180 283-0421-00 CAP ,OO,CER oI:0.1UF , +80-20%, SOY 04222 MD015C104M11A 

A2C4190 290-1076-00 CAP,OO,ElCTlT:47UF,2O%,10Y 556BO TLB1A47014 
112C4191 283-0421-00 CAP, 00 .CER oI :0.1UF, +80-20% ,SOV 04222 M0015C104MAA 
A2C4200 283-0421-00 CAP ,FXO .CER OJ :0.1UF, +80-20%, SOY 047.22 1400 15C104MAA 
A2C4220 283-0421-00 CAP, 00 ,CER oI :0.1UF ,+80-2O%,SOY 04222 M0015C104MAA 
A2C4240 283-0421-60 CAP, 00 ,CER OJ :0.1UF, +80-2O%,SOV 04222 l40015C104MAA 
A2C4250 283-0421-00 CAP ,OO,CER OI :O,1UF ,+80-2O%,SOY 04222 MOO 15C104MAA 

112C4270 283-0421-00 CAP,OO,CER oI:0.1UF,+80-2O%,SOV 04222 MD015C104MAA 
A2C4290 283-0421-00 CAP,OO,CER 01:0.1UF,+80-2O%,SOV 04222 M0015C104Nt1A 
A2C4310 283-0421-00 CAP, 00 ,CER oI :0.1UF ,+80-20%,SOV 04222 MOO 15C104M11A 
A2C4320 283-0421-00 CAP ,OO,CER OJ :0.1UF ,+80-201,SOY 04222 M0015C104Nt1A 
A2C4330 283-0421-00 CAP,OO,CER OI:0.1UF,+80-2O%,SOY 04222 MD015C10414AA 
A2C4340 283-0421-00 CAP,OO,CER OJ:0.1UF,+80-2O%,SOY 04222 MOO 15C104MAA 

A2C4360 283-0421-00 CAP,OO,CER oJ:0.1UF,+80-2O%,SOY 04222 MD015C104Nt1A 
A2C4315 283-0111-00 CAP ,FXO,CER 01 :O.1UF ,2O%,SOY 05397 C330C104M5U1CA 
A2C5010 283-0421-00 CAP ,OO,CER OJ :O.1UF, +8O-2O%,SOY 04222 M0015C104MAA 
A2C5011 283-0421-00 CAP,OO,CER oI:O.1UF,+80-2O%,SOV 04222 IlOO 15C104Nt1A 
A2C5020 290-1076-00 CAP, OO,ElCTlT:47UF,2O%, 10Y 55680 TLB1A47OM 
A2C5040 283-0421-00 CAP,OO,CER OI:0.1UF,+80-2O%,SOV 04222 MOO 15C104MAA 
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Tektronix Serial I A8aembly No, Mfr, 
~~91l!.J11..9... _-f,rt ~ ___ ~tt!t2tive _.P..~m __ Name & J)4!~!jpJion _________ ~d. _~1! ... -part_ti2.:.. . 
A2C8180 283-0421-00 CAP,FXD,CER 01:0.1UF,+80-201,SOV 04222 M0015C10llMAA 
A2C8181 283-0167-00 CAP,FXO,CER 01:0.1UF,10%,100V 04222 3430-100C-104K 
A2C8190 283-0479-oD CAP ,FXD,CER 01 :0.47\1F ,+80-201,25V 20932 S01 ES250P474 I 
A2C8240 283-0421-00 CAP,FXO,CER oI:0.1UF,+80-201,5OV 114222 M0015C104MIIA 
A2C8241 283-0421-00 CAP,FXD,CER 01:0.1UF,+80-201,5OV 04222 MOO 15C104MAA 
A2C826O 283-0421-oD CAP,FXD,CER 01:0.1UF,+80-201,50V 04222 MD015C104MAA 

A2C8270 283-0421-00 CAP,FXD,CER 01:0.1UF,+80-201,SOV 04222 M0015C104MAA 
A2C8330 283-0421-00 CAP,FXD,CER 01:0.1UF,+80-201,50V 114222 M0015C104MAA 
A2C8340 283-0421-00 CAP,FXO,CER oI:0.1UF,+80-201,50V 114222 M0015C104MI\A 
A2C8360 281-0767-00 CAP,FXO,CER OI:330PF,201,100V 04222 MA106C331MIIII 
A2C8361 281-0767-00 CAP,FXD,CER 01:330PF,201,100V 04222 MI\106C331MI\A 
A2C8362 281-0767-00 CAP,FXD,CER 01:330PF,201,100V 04222 MI\106C331MAII 

A2C8364 283-0421-00 CAP,FXD,CER 01:0.1UF,+80-201,50V 04222 M0015C104MAII 
A2C9150 283-0479-00 CAP ,FXD,CER 01 :0.47UF ,+80-20%,25V 20932 501 ES25DP4711 I 
A2C9160 283-0479-00 CAP ,FXD,CER 01 :0.47UF, +80-201,25V 20932 S01ES250P4741 
A2C9161 283-0631-00 CAP,FXD,MICA oI:95PF,1%,SOOV 00853 0155F95OFO 
A2C9180 285-1306-00 CAP,FXD,PLaSTIC:1.0UF,1%,50V 14752 MC128105F 
A2C92lO 281-0&19-00 CAP,FXD,CER 01:33 PF,51,SOV 04222 GC105A330J 

A2C9240 283-0421-00 CAP,FXD,CER OI:0.1UF,+80-2O%,50V 04222 M0015C104MI\A 
A2C9241 281-0819-00 CAP,FXO,CER 01:33 PF,51,SOV 04222 GC105A330J 
A2C9300 290-1076-00 CAP,FXD,ELCTLT:47UF,201,10V 55680 TLB1A47OM 
A2C935O 283-0479-00 CAP ,FXD ,CER 01 :0.47UF, +80-20%,25V 20932 501 ES250P474 I 
A2CR6220 152-0141-02 SEMICOND OVC,oI:SK,SI,30V,15OMA,30V,OO-35 03508 01\2527 (1N4152) 
A2CR6221 152-0141-02 SEMICOND oVC,OI:SK,SI,30V,15OMA,30V,OO-35 03508 01\2527 (1N4152) 

A2CR722O 152-0141-02 SEMlCOND oVC,OI:SK,SI,30V,1SOMA,30V,DD-35 03508 DA2527 (1N415Z) 
A2CR7340 152-0066-00 SEMICONO DVC,DI:RECT,SI,400V,1A,D0-41 05828 GP10G-oZO 
A2CR7341 152-0066-00 SEMICONO oVC,DI:RECT,SI,400V,1A,OO-41 05828 GP10G-020 
A2CR8190 152-0141-02 SEMICOMO OVC,oI:SM,SI,30V,15OMA,30V,OO-35 03508 01\2527 (1N4152) 
A2CR9230 152-0066-00 SEMICOND OVC,oI:RECT,SI,400v,1A,OO-41 05828 GP10G-020 
A20L4160 119-1448-00 DElaY LINE ,ELEC:ZOONS ,TAPPED ,14 DIP 01961 PE-21213-005 

A20l7130 119-1825-00 DElaY lINE,ElEC:6ONS,TAPPED,14 DIP 00222 14T060 
A20S3370 1SO-1037-OO UlNP ,LED ROOUT: ORIlt«iE, 7 SEG, LH DECIMAL 58361 Q3409/Ml1N3620A 
A2J150 131-3196-00 COttI,RCPT ,ELEC:CKT 80,18PIN,LOCKII«i 27264 09-80-1183 
A2J151 131-0608-00 TERMlNAl,PIN:0.365 L X 0.025 BRI GLD Pl 22526 48283-036 

(QUANTITY OF 3) 
A2J152 131-0812-00 COttI,RCPT ,ELEC:OO BO NT ,25 CONT ,FEMALE 00779 205858-1 
A2J153 131-0812-00 COttI,RCPT ,ElEC:C1CT BO NT ,25 CONT ,FEMALE 00779 205858-1 

A2J154 131-3168-00 CDNN,RCPT,ElEC:OO BO,RTANG,2 X 12,0.085 SP 29587 57-92245-12 
ACll«i 

A2J155 131-2248-00 CONN,RCPT,ELEC:CIRCUIT BOARO,15 FEMALE 00779 205868-1 
A2J160 131-31B6-o0 CONN,PlUG,ElEC:MAlE,3 X 32,0.1 SPACING 09922 RPI9683P4T0211 
A2J180 131-2963-00 CONN,RCPT,ELEC:MAlE,3 X 32,0.1 CTR 00779 532523-1 
A2J240 131-0608-00 TERMlNAl,PIN:0.365 l X 0.025 BRI GLD PL 22526 48283-036 

(QUANTITY OF 2) 

A2J241 131-0608-00 TERMlNAl,PIN:0.365 L X 0.025 BRI GLD PL 22526 48283-036 
(QUANTITY OF 2) 

A2J242 131-0&08-00 TERMINAl,PIN:0.365 l X 0.025 BRI GLD PL 22526 48283-036 
(QUANTITY OF 2) 

A2J243 131-0608-00 TERMINAl,PIN:0.365 L X 0.025 BRI GLD Pl 22526 48283-036 
(QUANTITY OF 2) 

A2J250 131-0608-00 TERMINAL,PIN:0.365 l X 0.025 BRI GLD PL 22526 48283-036 
(QUANTITY OF 2) 

A2J1170 131-0608-00 TERMlNAl,PIN:0.365 l ~ 0.025 BRI GLD Pl 22526 4B283-o36 
(QUANTITY OF 2) 

A2J5290 131-0608-00 TERMINAl,PIN:0.365 l X 0.025 BRI GLD Pl 22526 48283-036 
(QUANTITY OF 3) 

A2J5291 131-0608-00 TERMlNAl,PIN:0.365 l X 0.025 8RI GLD Pl 22526 48283-036 
(QUANTITY OF 3) 

A2P190 131-3187-00 CONN,RCPT,ElEC:OO BO,HEAOER.2 X 10 20999 3428-6002 
A2P191 131-3188-00 CONN,RCPT,ElEC:CKT BO,HEAOER.2 X 17 20999 3431-6002 
A2P192 131-3188-00 CONN.RCPT,ElEC:OO BO,HEAOER.2 X 17 20999 3431-6002 
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Tektronix Seri.I/ ...... mbly No. Mfr. 
9ompo'le-,,!.L~9..t _"p.r:!. No~ __ E!f..~tiye __ D~l'!t ____ N!.,mJ'JJ)escripti2!L ______ ~_e_MfI ... _E.~r!_~2.....: 

A2R8010 315-0102-00 RES,FXD,CMPSN:1K OHM,5%,O.25M 01121 081025 
A2R8060 315-0103-00 RES,FXD,CMPSN:10K OHM,5%,O.25M 01121 081035 
A2R8120 315-0102-00 RES,FXD,CMPSN:1K OHM,5%,O.25M 01121 081025 
A2R8160 321-0258-01 RES,FXD,FILN:4.7SK OHM,O.5%,O.125M,TC=TO 01121 AOVISE 
A2R8161 321-0210-00 RES,OO,FlLN:1.SOK OHM,l1,O.125M,TC=TO 19701 S033E01KSOf 
A2R8165 315-0472-00 RES,FXD,CMPSN:4.7K OHM,5%,O.25M 01121 084725 

112R8170 321-0126-01 RES,FXD,FlLN:200 OHM,O.5%,0125M 07716 CEA0200ROO 
A2R8190 315-0471-00 RES,FXD,CMPSN:470 OHM,5%,O.25M 01121 084715 
A2R825O 315-0103-00 RES, FXD ,CMPSN: 10K OHM ,5%,0. 25M 01121 081035 
112R8251 315-0471-00 RES,OO,CMPSN:470 OHM,5%,O.25M 01121 C84715 
A2R9050 315-0151-00 RES, FXD ,CMPSN: 1SO OHM ,5%,O.25M 01121 C81515 
A2R9051 315-0151-00 RES,FXD,CMPSN:1SO DHN,5%,O.25I'I 01121 C81515 

A2R9052 315-0151-00 RES,FXD,CMPSN:1SO OHM,5%,O.25M 01121 C81515 
A2R9053 315-0151-00 RES,FXD,CMPSN:1SO OHM,5%,O.25H 01121 C81515 
A2R9140 315-0101-00 RES ,FXD,CMPSN:1oo OHM,5%,O.25M 01121 C81015 
Q2R91SO 321-0193-00 RES ,FXD,FlLN:1K OHM,1I,O.125M, TC=TO 19701 S033E01KOOF 
Q2R9160 321-0210-00 RES,FXD,FILN:1.SOK OHM,11,O.125M,TC=TO 19701 S033ED1K50F 
Q2R9180 321-0114-01 RES,FXD,FILN:1SO OHM,O.5%,O.125M,TC=TO 07716 CEAD1SOROD 

A2R9190 315-0181-00 RES,FXD,CMPSN:180 OHM,5%,D.25M 01121 081815 
A2R9191 315-0103-00 RES, FXO ,CMPSN: 10K OHM, 5% ,0. 25M 01121 081035 
A2R9230 315-0473-00 RES,FXD,CMPSN:47K OHM,51,O.25M 01121 C84735 
Q2R9231 315-0103-00 RES,FXD,CMPSN:10K OHM,5%,O.25M 01121 081035 
A2R9232 315-0103-00 RES,FXD,CMPSN:10K OHM,51,O.25M 01121 081035 
A2R9233 315-0103-00 RES , FXD,CMPSN: 10K DHN,5%,O.25M 01121 081035 

A2R9280 315-0102-00 RES,FXD,CMPSN:1K OHM,5%,O.25M 01121 081025 
A2R9330 315-0102-00 RES,FXD,CMPSN:1K DHN,51,O.25M 01121 081025 
A2R9331 315-0103-00 RES, FXD ,CMPSN: 10K OHM, 5%,0. 25M 01121 081035 
A2R9340 321-o105-D0 RES,FXD,FILM:121 OHM l1,O.125M,rc=\0 07716 CEA0121ROF 
A2R9341 315-0103-00 RES,FXD,CMPSN:10K OHM,5%,O.25M 01121 C81035 
A2R9342 321-o105-D0 RES,FXD,nLM:121 OHM lI,O.125M,TC=\0 07716 CEA0121ROF 

A2R9343 315-0103-00 RES,FXD,CMPSN:10K OHM ,5% ,0. 25M 01121 081035 
A2R9344 315-0103-00 RES,FXD,CMPSN:10K OHM,5%,O.25M 01121 C81035 
Q2R9351 315-0102-00 RES,FXD,CMPSN:1K DHM,5%,O.25M 01121 C81025 
A2R9352 315-0132-00 RES,FXD,CMPSN:1.3K OHM,51,O.25M 01121 081325 
A2R9353 315-0132-00 RES,FXD,CMPSN:1.3K OHM,5%,O.25M 01121 081325 
A2R9354 315-0302-00 RES,FXD,CMPSN:3K OHM,5%,O.25M 01121 083025 

A2R93S5 315-0302-00 RES,FXD,CMPSN:3K DHM,5%,O.25M 01121 083025 
Q2R9356 315-0390-00 RES ,FXD ,CMPSN:39 OHM,5%,O.25M 01121 083905 
A2R9357 315-0390-00 RES,FXO,CMPSN:390HM,5%,O.25M 01121 C83905 
A2R9358 315-0390-00 RES,FXD,CMPSN:39 OHM,5%,O.25M 01121 083905 
Q2R9359 315-0390-00 RES ,FXD,CMPSN:39 OHM,5%,O.25H 01121 C83905 
A2RP190 307-0445-00 RES NTItK,FXD,n:4.7K OHM,2OI,(9)RES 11236 750101R4 .7KUHN 

A2RP360 307-0446-00 RES NllIK,FXD,Fl:10K DHM,2OI,(9)RES 11236 7S0101R10K 
A2RP12SO 307-0675-00 RES NllIK, FXO, F1:9 ,1K OHM ,211.25M 11236 750101R1KUHM 
AZRP2100 307-1104-00 RES NllIK,FXD,FI:27 OHM,5%,16 PIN ISOLATED TK1360 MDP1603-270J 
A2RP325D 307-0445-00 RES NllIK,FXD,F1:4.7K OHM,2OI,(9)RES 11236 7S0101R4.7KOHM 
AZRP4190 307-0445-00 RES NTMK,FXD,FI:4.7K OHM,2OI,(9)RES 11236 7S0101R4.7KOHM 
A2RP4191 307-0445-00 RES NllIK,FXD,FI:4.7K OHM,2OI,(9)RES 11236 7S0101R4.7KOHM 

AZRP4220 307-0541-00 RES NTItK, FXD , FI : (7) 1K OHM, 101,1" 01121 108A102 
AZRP4370 307-0992-00 RES NllIK ,00 ,Fl:8 ,330 OHM ,51 09969 CSC08A03-331J 
AZRP4371 301-0992-00 RES NTItK,FXD,FI:8,330 OHM,5% 09969 CSC08A03-331J 
AZRP8080 307-0594-00 RES NTItK,FXD,Fl:7,220 OHM,21,1.OM 11236 75081R220 
A2RP8090 307-0598-00 RES NllIK,FXD,FI:7,330 OHM,21,1.OM 11236 7S081R330 
A25380 260-2237-00 SMITCH,SlIDE:SPST,1ooMA,SOVAC 09353 8008-AV 

A2TP22O 131-0&08-00 TERNlHAl,PIN:O.365 l X 0.025 8RZ GlD Pl 22526 4828'3-036 
A2TP225 131-0&08-00 TERNlNAl,PIN:0.365 l X 0.025 8RI GtU Pl 22526 48283-036 
AZTP210 131-0608-00 TERMINAL,PIN:0.365 l X 0.025 8RZ GlD Pl 22526 48283-036 
A2TP28O 131-0608-00 TERNINAL,PIN:0.365 l X 0.025 8RZ GlD Pl 22526 48283-036 
AZTP300 131-0608-00 TERMlNAl,PIN:0.365 L X 0.025 8RZ GlD Pl 22526 48283-036 
AZTP305 131-0608-00 TERMlNAL,PIN:0.365 l X 0.025 8RI GlD Pl 22526 48283-036 
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REPLACEABLE ELECTRICAL PARTS 

Tektronix Seriall AAembly No. Mfr. 
£c!.meo!l,_n.L~_o_._ Pa(t No! __ l;ff~!YL _Q~! ___ ~t~!l-Lf2e!Cription ____________ QoJ;!IL _~fr ._-'~a.!U~C1._ . 

A2U1280 156-2033-01 MICROCKT ,OGTL:MICROPROCESSOR,16 BIl CPU 27014 NS32016-BMII+ 
A2U1300 156-2035-01 MICROCKT ,OGTl:MEMORY MIINIIGEMENT UNIT 27014 NS32082-8ti\+ 
A2U1320 156-1722-00 MICROCKT ,DGTL:HEX INVERTER,SCAN 04713 MC74F04(NDORJD) 
A2U1330 156-1724-iJO MICROCKT ,OGTl:QUAO 2 INPtJT OR GATE,SCAN 04713 74F32(ND OR JD) 
A2U1360 156-1414-02 MICROCKT,OGTl:OCTAl GPIB BUS XCVR,SCAN 27014 OS7S160A(NORJ)11+ 
A2U2010 156-1876-iJO MICROCKT,OGTl:NMOS,65536.X 1 BIl DRAM 04713 MCM6665-IIP-15 

(6110 ONLY) 
A2U2010 156-2139-00 NIOROCKT,DGTl:NMOS,262144 X 1 DRAM 61892 UPD41256C-15 

(6120,6130 ONLY) 

A2U2020 156-1876-00 MICROCKT,DGTl:NMOS,65536 X 1 BIT DRAM 04713 NCM6665-1IP-15 
(6110 ONLy) 

A2U2020 156-2139-00 NICROCKT,OGTl:NMOS,262144 X 1 DRAM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2U2030 156-1876-00 MICROCKT,OGTl:NMOS,65536 X 1 BIT DRAM 04713 MCM6665-AP-15 
(6110 ONLY) 

A2U2030 156-2139-00 MICROCKT,DGTl:NMOS,262144 X 1 DRIIM 61892 UPD41256C-15 
(6120,6130 ONLY) 

A2U204O 156-1876-00 MICROCKT ,OGTl:NMOS ,65536 X 1 BIT DRAM 04713 MCM6665-1IP-15 
(6110 ONLY) 

A2U2040 156-2139-00 MICROCKT ,OGTl:NMOS ,262144 X 1 DRAM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2U205O 156-1876-00 MICROCKT ,OGTl:NMOS ,65536 X 1 BIT DRAM 04713 MCM6665-1IP-15 
(6110 ONLY) 

A2U205O 156-2139-00 MICROCKT,OGTl:NNOS,262144 X 1 DRAM 61892 UP041256C-15 
(6120 ,6130 ONLY) 

I2U206O 156-1876-00 NICROCKT ,OGTl:NNOS,65536 X 1 BIT DRAM 04713 MCM6665-11P-15 
(6110 ONLY) 

A2U206O 156-2139-00 NICROCKT ,OGTL:NNOS,262144 X 1 DRIIM 61892 UPD41256C-15 
(6120,6130 ONLY) 

1l2U2070 156-1876-00 MICROCKT ,OGTL:NNOS,65536 X 1 BIT DRAM 04713 MCM6665-1IP-15 
(6110 ONLY) 

1l2U2070 156-2139-00 IIICROCKT ,OGTL:NMOS,262144 X 1 DRAM 61892 UPD41256C-15 
(&120,&130 ONLY) 

A2U2OBO 156-1876-00 MICROCKT,OGTL:NMOS,65536 X 1 BIT DRAM 04713 MCM6665-11P-15 
(&110 ONLY) 

A2U208O 156-2139-00 IIICROCKT .OGTL:NMOS.262144 X 1 DRIIM 61892 UP041256C-15 
(&120 .6130 ONLY) 

A2U209O 156-1876-iJO MICROCKT,OGTL:NIIOS.65536 X 1 BIT DRAM 04713 MCM6665-AP-15 
(6110 ONLY) 

Q2U209O 156-2139-00 MICROCKT ,OGTL:NMOS,262144 X 1 DRIIM 61892 UPD41256C-15 
(6120,6130 ONLY) 

A2U2110 156-1962-00 IIICROCKT,OGTl:OCTIIL BUFFER/LINE ORIVER,SCAN 07263 74F244P 
A2U2120 156-1962-00 MICROCKT,OGTL:OCTAL BUFFER/LINE DRIVER,SCRH 07263 74F244P 

A2U2150 156-0382-02 MICROCKT ,DGTL:QUIID 2 IMP NIIND GATE BUAN 18324 N74LSOO (NBORH1) 
A2U2160 156-0388-03 IIICROCKT,OGTl:DUAlD FLIP-FlOP,SCAN 01295 N74LS74I1NP30RJP4 
A2U2170 156-1611-00 NICROCKT,OGTl:OUIIL D TYPE EDGE-rRIGGERED FF 07263 74~74(PC OR DC) 
A2U2180 156-1721-iJO NICROCKT,DGTl:OCTAL TRANSPARENT LATCH M/3 S 18324 74F373(NB OR ~8) 

TATE OUT ,IISTTL,SCRN 
A2U2190 156-2065-i)() IIICROCKT ,OGTL:OCTIIL 0 TYPE TRANS LATCHES MI 01295 SN7411S373P3 

3 STATE OUT,SCAN 

A2U223O 156-1704-00 MICROCKT,OGTL:OCTIIL D-TYPE FF M/3-STIITE OUT 07263 74F374PCQR 
A2U2240 156-0391-02 IIIOROCKT,OGTl:HEX LATCH "/CLEAR,SCAN 18324 N74 LS174 (NBORHl) 
A2U2320 156-0966-01 NICROCKT ,OGTL:OUIIL 5 IMP I«)R GATES ,SCAN 01295 SN74S26ONP3 
12U233O 156-1723-00 NICROCKT ,OGTL:QUIIO 2 INPUT & GIITE,SCAN 04713 NC74F08 NO OR JD 
A2U2340 156-1444-01 MICROCKT ,DGTL:NMOS ,.GP(8 INTFC CONTROLLER 01295 TNS9914A(NLORJL) 
A2U2360 156-1459-00 MICROCKT,DGTL:GPIB BUS MGT CKT 01295 SN7S16211(N OR J) 

A2U3010 156-1876-00 NICROCKT , OGTl: NMOS ,65536 X 1 8IT DRAM 04713 N046665-11P-15 
(6110 ONLy) 

A2U3010 156-2139-00 NICROCKT ,OGTL:NMOS,262144 X 1 DRAM 61892 UPD41256C-15 
(6120,6130 ONLY) 

A2U302O 156-1876-00 NICROCKT ,DGTL:III)S,65536 X 1 BIT DRAM 04713 MCM6665-1IP-15 
(6110 ONLY) 

A2U3020 156-2139-00 NICROCKT ,OGTL:NMOS ,262144 X 1 DRaM 61892 UP041256C-15 
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REPLACEABLE ELECTRICAL PARTS 

T.ktronix S.ri.ll ...... mbly No. Mfr. 
Qompo..!!!.nj jIIo. __ P.rt_No. Ef:f~Y§ __ Ql!29m __ N.Jl.!!le _'_Q4!acrJR.\!.O.!I _____ . ____ C9<l4! _ ~fr. _P!.rtJi.o ..... -
112U4040 156-2139-00 MICROCKT , DGTl: ttIOS ,2&2144 X 1 DRaM 61892 UP041256C-15 

(6120,6130 ONLY) 
112U4050 156-1876-00 MICROCKT,OGTl:ttIOS,65536 X 1 8IT DRaM 04713 MCM6665-AP-15 

112U4050 156-2139-00 
(6110 ONLY) 
MICROCKT,OGTL:ttIOS,2&2144 X 1 DRaM 61892 UP041256C-15 
(6120,6130 ONLY) 

112U4060 156-1876-00 MICROCKT,OGTl:ttIOS,65536 X 1 BfT DRaM 04713 MCM6665-AP-15 
(6110 ONLY) 

112U4060 156-2139-00 MICROCKT,OGTL:ttIOS,2&2144 X 1 DRAM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2U4070 156-1876-00 MICROCKT,OGTl:ttIOS,65536 X 1 BfT DRaM 04713 MCM6665-AP-15 
(6110 ONLy) 

112U4070 156-2139-00 MICROCKT,OGTl:NMOS,262144 X 1 DRAM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2U408O 156-1876-00 MICROCKT,DGTL:ttIOS,65536 X 1 BIT DRaM 04713 MCM6665-AP-15 
(6110 ONLY) 

112U4080 156-2139-00 MICROCKT ,DGTL:ttIOS,262144 X 1 DR"" 618S2 UPD41256C-15 
(6120,6130 ONLY) 

12U4090 156-1876-00 MfCROCKT,DGTl:ttIOS,65536 X 1 BIT DRAM 04713 MCM6665-AP-15 
(6110 ONLY) 

A2tM09O 156-2139-00 MfCROCKT,DGTL:ttIOS,262144 X 1 ORaM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2tM100 156-1876-00 MICROCKT,DGTL:NMOS,65536 X 1 BIT DRaM 04713 MCM6665-AP-15 
(6110 ONLY) 

A2tM100 156-2139-00 MICROCKT,DGTl:NMOS,262144 X 1 DRAM 61892 UP041256C-15 
(6120,6130 ONLY) 

A2tM110 156-121&-01 MICROCKT ,DGTL:QUAD 2 IMP NIIND BFR,SCRN 01295 SN74S37JP4 
A2tM12O 156-1707-00 MICROro ,DGTL:QUAO 2-INPUT NQN[J GATE,SCRN 04713 74FOO (ND OR JO) 
AZlJII140 156-0479-02 MICROCKT,DGTL:QUAO 2-INP OR GATE,SCRN, 18324 N74LS32 (NBOR~'8) 
AZlJII150 156-048tH12 MICROCKT ,DGTL:QUAO 2-INP & GATE,SCRN, 18324 N74LSOB(NBOR~'8) 
AZlJII170 156-0479-02 MICROCKT,DGTL:QUAO 2-INP OR GATE,SCRN, 18324 N74LS32(NBOR~'8) 
112U4220 156-1663-00 MICROCKT ,DGTL:ASTIL, TPl 3-INP & GArE 04713 MC74F11NO/JO 

A2tM250 156-0469-02 MICROCKT,DGTL:3/8 LINE OCOR,SCRN,74LS138,MI 18324 N74LS138(NBORFB) 
A2U4270 156-1727-00 MICROCKT,DGTL:1 OF 8 DCOR/DN\JX,SCRN 04713 MC74F138 NO/JD 
A2U4280 160-2650-00 MICROCKT,DGTL:163B4 X 8 EPROM,PROGRAMM£Q 8000S 160-2650-00 
A2U4300 160-2922-01 NICROCKT,DGTL:16384 X B EPROM,PRGM 8000S 160-2922-01 

(6110 ONLy) 
A2U4300 160-2922-02 NICROCKT,DGTl:16384 X 8,EPRON PRGM 8000S 160-2922-02 

(6120/6130 ONLY) 
A2tM320 156-1752-00 MICROCKT,OGTL:TRIPLE 3-INPUT NAND GATE,SCAN 18324 74F10 (M! OR ~'8) 

A2tM330 156-1611-00 NICROCKT ,OGTL:OUAL D TYPE EDGE-TRIGGERED FF 07263 74F74(PC OR OC) 
A2tM340 156-0865-02 MICROCKT,DGTL:OCTAL D FF "/CLEAR,SCAN 18324 N74LS273(M!OR~8) 
AZ\J11360 156-0878-01 MICROCKT,DGTL:QUAD LINE RCVR,SCREENED 04713 MC148SLDS 
A2U502O 156-1721-00 MICROCKT ,DGTL:OCTAL TRaNSPARENT LATCH MI3 S 18324 74F373(NB OR FB) 

TArE OUT ,ASTTL,SCRN 
A2U5021 156-1065-01 MICROCKT ,DGTL:OCTAL 0 TYPE TRaNS LATCHES 04713 SN74LS373 ND/JD 

A2U505O 156-2039-00 MICROCKT,OGTL:9-8IT PARITY GENERATOR/CHECKE 07263 74F280PCQR 
R,SCRN 

AZU5051 156-0479-02 MICROCKT ,DGTL:QUQO 2-INP OR GATE ,SCAN , 18324 N74LS32(NBOR~'8) 
A2U5DBO 156-1721-00 MICROCKT,DGTL:OCTAL TRaNSPARENT LATCH M/3 S 18324 74F373(NB OR ~8) 

TATE OUT ,ASTTL,SCAN 
A2U5081 156-1065-01 NICROCKT ,DGTL:OCTAL D TYPE maNS LATCHES 04713 SN74LS373 ND/JO 

A2U5100 156-2039-00 MICROCKT ,DGTL: 9-8 IT PARITY GENERATOR/CHECKE 07263 74FZ80PCQR 
R,SCRN 

A2U5110 156-1721-00 MICROCKT ,DGTL:OCTIIL TRIINSPARENT LATCH MI3 S 18324 74F373(NB OR AI) 
TATE OUT ,ASTIL,SCRN 

A2U5140 156-0865-02 NICROCKT,DGTL:OCTAL D FF "/CLEAR,SCAN 18324 N74LS273 (NBORF8) 
A2U5150 156-1065-01 MrCROCKT ,DGTL:OCTAL D TYPE TRaNS LATCHES 04713 SN74LS373 ND/JO 

A2U5160 156-1748-02 MICROCKT,DGTl:OCTAL 8US XCYR "/3-5TATE OUT, 01295 SN74ALS245AN31 J4 
SCAN 

A2U5180 156-1721-00 NICROCKT ,DGTL:OCTAL TRaNSPARENT LATCH "13 S 18324 74F373 (M! OR ~'8, 
TATE OUT,ASTTL,SCRN 
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REPLACEABLE ELECTRICAL PARTS 

Tektronix Serial! Auembly No, Mfr, 
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A2U812O 156-1681-00 MICROCKT ,DGTL:OUAD 01 Ff LINE DRIVER ,SCRN 34335 1IM26LS31DCB 
A2U8150 156-1611-00 MICROCKT ,DGTL:DUAL 0 TYPE EDGE-TRIGGERED Ff 07263 74~74(PC OR DC) 
12U8230 156-1601-00 MICROCKT,DGTL:CMOS,RT CLOCK CALENDAR M/3 ST 27014 MM58167A(N OR 0) 

ATE OUT 
A2U824O 156-0391-02 MICROOO ,DGTL:HEX LATCH M/CLEAR ,SCRN 18324 N74LS174(N80RFB) 
A2U826O 156-0385-02 MICROCKT ,DGTL:HEX INVERTER, SCRN, 74LS04 ,MI 18324 N74LS04(N80RfB) 

1l2U8270 156-1373-01 MICROCKT,DGTL:QUAO BUS BFR GATES M/3 STATE 01295 SN74LS125N30RJ4 
our ,SCREENED 

A2U829O 156-2080-00 MICROCKT ,DGTL:OMQ CONTROLLER ,SCREENED 34335 1IN95161e/JB 
A2U8'310 156-2043-00 NICROCKT,DGTL:LAN,SCRN 34649 OC82586 
A2U8330 156-2027-00 MICROCKT ,OGTL: CMOS ,HEX INVERTER 27014 1If74HCtl4 (NORJ) 
A2U9140 156-1315-00 MICROCKT ,INTFt:OUQO oIFF RCYR,SCRN 27014 DS26LS32NA+JA+ 

A2U9170 156-2030-01 MICROOO ,DGTL:OATA SEPATATOJ! ,SCRN 27014 0P8460-4N 
A2U9240 156-2029-00 MICROCKT,DGTL:NONVOLATILE 5TSTIC RAM,SCRN 80009 156-2029-00 
A2U926O 156-1707-00 MICROCKT,OGTL:OUAo 2-INPUT NAND GATE,SCRN 04713 74FOO (ND OR Jo) 
A2U9210 156-1753-00 MICROOO,DGTL:OCTAL BUFfER & LINE DRIVER MI 01295 74LS240NP3ORJP4 

3-5TII fE OUT ,SCRN 
A2U933O 156-1707-00 MICROOO ,DGTL:OUIIO 2-INPUT NAND GIITE,SCRN 04713 74FOO (NO OR JO) 

A2U9370 156-2246-00 MICROOO,DGTL:MllNCHESTER CODE CVTR,SCRN 61394 8023 
A2M150 131-0566-00 BUS,CONDUCTOR:DUMMY RES,O.094 00 X 0.225 L 24546 OMII 07 
A2111130 131-0566-00 BUS,CONDUCTOR:OUMNY RES,0.094 00 X 0.225 L 24546 OMII a7 

(6120/6130 ONLY) 
A2II1131 131-os&6-OO BUS,CONDUCTOR:DUMNY RES,O.094 00 X 0.225 L 24546 OMII a7 

(6110 ONLY) 
A2111140 131-0566-00 BUS,OONOUCTOR:OUMNY RES,O.094 DO X 0.225 L 24546 OMII 07 

(6120/6130 ONLY) 
A2111141 131-0566-00 8US,CONDUCTOR:DUMNY RES,O.094 00 X 0.225 L 24546 0MII07 

(6110 ONLY) 

A2M2130 131-0566-00 BUS,CONDUCTOR:DUMNY RES,O.094 00 X 0.225 L 24546 OMII a7 
(6120/6130 ONLY) 

A2IC2131 131-0566-00 BUS,CONOUCTOR:DUMNY RES,O.094 DO X 0.225 L 24546 OMII 07 
(6110 ONLY) 

A2IC214O 131-os&6-00 BUS,CONDUCTOR:OUMMY RES,O.094 DO X 0.225 L 24546 UNA a7 
(6120/6130 ONLY) 

A2M2141 131-os&&-OO BUS,CONoUCTOR:DUMNY RES,O.094 00 X 0.225 L 24546 OMII a7 
(6120/6130 ONLY) 

A2M2142 131-os&&-oo BUS,CONOUCToR:OUMMY RES,O.094 00 X 0.225 l 24546 OMII 07 
(6110 ONLY) 

A2IC2143 131-os&6-OO BUS,CONOUCTOR:DUMNY RES,O.094 DO X 0.225 L 24546 OMA 07 
(6110 ONLY) 

A2M8352 131-os&6-OO 8US,CONOUCTOR:DUMNY RES,O.094 00 X 0.225 L 24546 ONA 07 
A2Y6230 119-1413-00 OSC,XTAL CLOCK:2DMHZ,o.05% 09969 XO-33-t-2O 
A2T6240 119-1408-00 OSC,XTAL CLDCK:16NHZ,0.01% 22929 XU-33B16 
A2Y632O 158-0124-00 XTAL UNIT,OTZ:2.4576 NHZ,o.05%,PARAlLEl 01807 Z9M 
A2Y9230 158-0253-00 XTAL UNIT,QrZ:32.76BKHZ,0.011,ANTIRESONANT 00815 NE-3355XY 

7-14 6100 SERIES COMPUTER BOARD 







F 

E 

C 

A 

----.-.-
10 s 

AD 

SEL-8&3S-e 

?4fLS04f 
AEH-l I 19 

U4129 AEH-a 

CPURD-9 
CPU)..IF:'-0 

CHAN-SEL 
RES-SEL 

8 ? 6 - " 

IC8162 lcals .. 

3 

Ical66 
:: ..... ~ 

2 

, To .. - To .. -
: 1~12' I I RBl J968 

AD? .. D? JT~'~D~A~I~6~~~ii~~========~~~~==~~2~'IA' -OA,~~~a~==~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
9638 

ADo 3? D6 00 16 TRH-REQA-9 .. - RLSDI ... 

~:~ ~e:: Uf'!m ~~ DMA-RXA-9 -,' ~=:!L __ ~~-,!,"0,j:I~c22: ::b-':!---.....J1 ~;:! 
:~~ ~9~; -fficAp!.± ~DSRO-8 RTSl -?--c=> 
ADt 1 D1 RxDA 13 RXDA CTSA'-8 ..rit ~~i OD.p!..I!..I ___ ~...J DTRI 
ADB 40 D0 ~ 18 DTRR-0 TDt 

36 R1i ~ 19 DCDA-9 1hT 
~~ ~ RxDB 27 RXDS ',.1 +D12U Jl4f ~ 

CHAN-SEL 84 AlI ~ 22 CT59-0 
REG-SEL 32 D/C "I)E'ii'B 21 

BITCLKl 
+6V ? lEI ~ ~~~~ __________________________________ ~~~~8~~T"C) ~ ~: B~Q~.~_a0-+-~-t-~ 

- 29 - 1ffSJi 23 ,==--I--t-h I 8ITCLK2 2 ~,~9_9!!.: ______ 1-" 

I =-= 
DCD.-8 e ~ 18 R19-1 :::t:g 

~. 45?6MHZ -'''-!!~~~-----------------------------------1''-~§lcj2''i ~~~g tm'nJ 80 .-0 4 IBI 08b-'6"-__ -. 
I 4J< ~ ~ 26 '" 1 6 112 L-.E PCLK IE91+' -W ICI 

'RVo~ L----'U"2",e"'8",e,--TilY=....,.-S,/ . DTRN ~ 1J} 
~S~C~C~I~R~O-~9~ ___________ -J ________________________________ -' 14 

+5U 

DTRA-9 t-~~A l.B .. DTR-l ~ 
DC e ~ RCB .ll...c::>~. 1 "XD. 9 OC I Cf-!-I _-1Tl.!Xl.!D"-_____ J ~ 
°uD_~ ~RCC .l!......c:> I Il~~::::±=::::~:;~ t¥~~ 10~ ~SH-~~ 
I ~~ 
-012U ,¢. +D12U 

I ~4LseB 
?4L$04 ?4LS?4 10 

-'T,?R"'H,=-".E",Q,"A"'-"0,--,6"-l[:>=~,6~-~:::+~5~VC=::.t~~~ i Q 1-9L ____ ..:9~u"'11e e DMA-T)(A-e 

-!_<'o~..:!!~~ j;C1l4lS .e1l4'" IC1142~---- --1e114& 

rl-t++-__ -<X"'H"I .... r:;-T ....... r--E~-<I~iA IB 4 f. ..... , .. - 2 " .... ~ • 
u4120' DAK3-J r-H-l.,D lr e 

U6110 . 
'-1-+++-1---------; -;;-~H~gB 1 C 10 RLSnB-l I JSS8 

,f,RCC I . -=: 
DSRB-0 11 OD 10 13 DSRB-J ~ eo 

.!1..RCD 

"irioair . 
B C> 
> C> 
!? C> . C> 74L5e4 I ?-4t874 I 12 ,?~'9 

....!T.!!R!!H-=-~R!;;"'"'B~-:.!eL3!!..4,...~.~-~4=---..I':}:~t:j4:jS Q 1-5E-__ ~!.i13;!..JU4110 1\ DMA-TXB-0 
I.--"'~. +6V 1 ~ 
Uo4~~~2_1 LH D ~ E. 

.. C> 

CAUX-l 

2.45?GMHZ 
fiE'SET-0 

USI10 

A~4 I a ~3\-l.1~2--'S~I~0~C'-l'~ ___________ ~ 
ADS 14 2D 2Q ~l=5jS~I~O~C~0b~CR1~===:,-AD6 ? 3D 3Q ~6 ~ .:! 

:~~ ~ 7 ~~ ~~ ~ DSRO-I 
AD1 18 6D 6G! 19 CTSA-l 
AD2 3 ?D ?Q 2 DTRB-l 
ADS -4 8D SQ J.-L.. 

U20~ll 
RESET-0 

RII-8 8 ~'I-~I __ I__--__ --.....J 

r-________________________ .. _-_-_·_·-4~-r+-~_+-.-------"R~DA~T~A~-7-~~,_<1~;A 1111-~ .. ____ I__------------~ 
I'CU-T f- Rg_ IC:j...!!18!-_-I-_______ --l 

~ RCC 

r~========================~==j-tlrt_r------------jIGI~D ID,,~1~8 ____ ~------------------~ II E.CD • 

I 
II 

12 BtTCLK2 
'-urrea c.-r s 

u C> XII u C> XIA • C> 
" XRA !2 C> x •• u C> XSB !1 C> XSA 

~= C> 

I 
SM-GHD ; 

R 

1 1 

T"J./ ,,,/) 
R'J 
It.p' 
<Tk, U / 
it",) 
~)(J 

e/I( '" 

+Sv 

• 4 
2 
9 
e 

18 CTSB-0 
14 DRCOHT-0 
15 BITCLKI 
16 RXDB 

'* ~113S .,0 ~11a6 ... C~:? 
74LS04 

__ ~~C~'R~O~-~I~_'~C:~~2 __ -,D~S~R~O~-~.~ __ __ 

U412i' 

74L8G4 

....+ 
~ 

PALI6L9 

26LS31 

4+-----------+H-~_t_~~,.' 10--1L--

~+A +Dt=tt==t===-J 
L_~_....l..-<l;~ rJ: ..... ;-;-u.._+-_-. 

L _________________ ~~~==<~-B -C~ +B +c=U 
II lC~ 

j, ... 
~ 

TEKTRONIX. Inc. 

D 

C 

--,Cc.!T",S",A.=-1..1 _",5 -I[:~:xi'.. __ -,C",T,-,s"",-,-,,,0,--__ Ute?0 "mIDI P,O. 110)( 100e, lHlsonvill. Ol~. 97('1?f.t ~ 

U4~'3121 

74L804 

--.ll~_::~~xt,!.£2~D"-T!.!R,-,.B,,-,,,.~ __ _ 

U4120 

TITLE STRAms 

SYNC AS'KtIC SERIAL INTERFACE 
~ 

SIZE ~~~~~E. lep. HEARNS 
~ _~~'-m III -~ 

'--:~:" '..::......::;=.:::.:..:-.....L:...:..:...:::..~ .. __ _'__ __ ~ ._~~~~~~~_===.=::;--=-==:=.:.:-=.~~.=-.=.~-= .. =''-' =.~.=."" -::'::'::'.'::'.'::'::'::::-.. ' .. ~ .. :~ .. --.. '_'-'-.. ' ' .. -.. '~ .. ' ... ' ........ : = .. '-.... : .... " .. ' .. .:.:.. .. ' -"'=·"''''''''·'~-:-'''-'·ii'=ii''''ii·~';;:':-:''ii'''-':'ii~''iiii--ii-ii' iiiiiiii.T"'"ij' "iiTii'E.'.Sii-i;JiiA 'ii'Ii'lii'~i 8iic·ii-il-il-iii·IIii .. ~I •. ~~h-~,'~r~T.' _ .. __ .I.. 



C 

10 9 8 7 6 .. 2 

5" 6" P2e. >, 
. . 

1 PE~ IC. 
c:::>--;;: TEK PART • 283-0421-80 

0.9 INCH LEAD SPACtNG 

r=, > , CGelS 
, C401 

le",F e. I.F 
> > 

I PER 
BOARD 

F"200 

r=, tK •. pu 
R.of072 

c::;o ! 
~ 

~--. 
~~a I pus 

~ R 0>;11 , 
c.:>--
p~ , i C:: ,>0 1<6026 
c:::: 0-

c::. 2'3 U< iI puc 
C no R,4074 , [ , 

, 1 CU21 J CGe2" 

D : 

I 

7- -.... ,,..~ e.22UF e.22UF 

~~ __ .~1~2~V~ ____________________________________________________ ~.~1~2~U ____ -LC~R*6_._22L-__ ~.~D~I~2~U~ __________________________________________ ~----______________ _+----------__________ ~.~D~I~2U~ __ __ 

P20e -12V -12V 
CRGe23 

-D12U 

NOTt:'l'..- D~.C'l'JON ~ Tt-f.: O"oTHOD& IS J ... OftT#'lH'r 
/IIIHD or ... tS Dt"'.C:'l'tON MUST •• O.5O.ltV.D. ~LAC:. " 

-D12V 

'1-4L$1'" 7<4LS1'" ;~~~T=g~~::YT~=D"~~~~'r="i~I:C~!~D •. ~0", RST-0 G ~~.~6~ __ ~ __ ~9~~~8~ ______________________________________ ;-______________________________________________________________________________ , ______________________ ~R~E~S~ET~-~0~ __ 
c 

Ua9?0 US0?8 

HO'l1:S: .... ", .................................................. . 
•••••••••••••• 41 ••••••••••••••••••••••••••••••••••••••• 
I, CAPACITORS caee THRlI C3Se. ARE TEK PART HUMBER 

291-0?E.?-00 

2. THE BOARD DECOUPLE CAPACITOR IS A TEK PART. 
290,-0,167-99 
THIS CAPACITOr:: MUST BE PLACED CLOSE TO THE 
DIH COHHECTO~. 

CHASSIS GHD MUST BE COtH4ECTED TO COHHECTORS J9S0 A"D J9S8 PJH 1. 
CHASSIS GHD CAN BE LOCATED PER THE MECHANICAL DRAI.nHG. 

4. PLACE R 1130 THRu R It 32 AS CLOSE TO COHNECTOR J9Se AS POSSI ABLE, 

e; UI0ge-9. AND U3130-S ARE TO BE PROIJIDED IHTH ROOM FOR A CAPACITOR 
TO GHD. SHOULlI IT BECOME HECASSAR'r TO USE THJS CAPACITOfC! IT I·HLL 
BE ADDED. THI5 CAP HELPS WITH FILTERIHG. THIS CAP IS HOT TO BE 
ADDED TO DOLL'.' 

7"'891 

RESET-I 

9.8a94MHZ 

.... 9152I1HZ 

2, "'576MHZ 

TEICTROH I X • Inc. 

P.O. POX 1000; 'Hl:5onvill~, 01'. 97070 ~ 

TITLE STRAnIS 

S'>'ttC AS'<'HC SERI AL I HTERFACE 

SIZE ENGINEER ~.P. HEARNS 



P,B0 .1280 .1250 .1240 .1230 .1220 .12'0 
COMPUTER BOARD BU5 CONNECTOR BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR 

A B C A B C A B C A B C A B C A B C A B C 

GNO~ I 1 AI. A.-;' I". AI. I I AI. AI. I I AI. AI. I AI. A'. I I A'. AI. I GND 

+5BU I 8'0 
I I 8'. I I 8'. I 81. I I 81. BI. I I Bl. I +seu 

+5V A2~ I I A2. 82. 02. I I A2. 82. 02. I A~ 82. C2. I I A2. 82. C2. 1.2.82. C2. I 1,.,2.82. C2. I +SV 
+5V A30-----H0 I I". C'. I 

'''. C'. I A3. e3. I I "3. C3. 
". C'. 

I I A3. C'. I +SV 

GND <J--7----Mo I I 8 •• I I 8'. I a,. I I 8 •• 8'. I I 8'. 
: GND 

+'2V I A40 
I : u. I : A •• I "4. I : u. ,.,4. I 

: A4. 
-12V C'o 

I C4. I C4. I C"'. I C"'. C4. I C4. 
I +12V 

I I ... I I I I I I I 

-12V 

GND~ 
AS. I 

550*< 
GNO <l : AS. 

I I I ~: AS. I I : AS. I AS. I GND > 550* 
+5V 

I I I I I I CS. I 
+5V 

551*< +5V • C5. C5 • 
1.5V > 

GND <l I I I I I CS. I C5. I I I CS. I GND 55' * 

552*< 
+5v 

I I ~:A1. I :A1. I At. I I I I +5V 
I I I I I I A7. A'. I ~..,. I GNO > 552* GND <l I I I c,. I I c,. I &7.: I c,. C'. I C7. I GND S53* aND <l I I lAO. I I Aa. I lAO. I 

553* 
554* GND <l 

I 

Aa. 

I 

Aa. A9. I GNO 554* 
GND~ 

lAO. lAO. I I A8. I A8. I I EAV-Il HV-I!t I Aa o Ae. AS. 

+5V Aa~ 

I I I B21. I I 821. I I I ,..svd7-1 
I I 

~ 821. 821. 82B. B2I. ..... vd7-1 

"."de .... ' • ca. I I C9. I C8 • I I co. CS. I C9. : I"'"svd6-1 
,....vd5-1 COD I CO. I I CO. I ca. I CO. CO. I ca. 
I""svd2-1 11. 170 IAI7. I IAI7. IAI7. IAI7. A17. I A17. 

I .... vd5-1 

r""svdl-1 AlSO '''5. I lidS. IAI5. t ... ,s. 11.15. I IAI5. 1 ~:~:~=~ 
ELCK-0 "10 :"B. 

I 
:"!!tI 

:,.,,111. :"1. :AIIi!I. I :"'11. : ELCK-e 
EHBE-I!I CliO CII. I C1ll'. C'I. CII. Cll. I -.-ill.tI :"'. I :"". :"". I 

EHBE-I!I 
EWRITE-Il 0411' 0 :A1,. :"". :""'. EWRITE-0 

EDEN-II CliO C". I C". CI,. Cl,. CI'. I el'. EDEN-0 
EERR-I!I A 120 IA'2. I IA'2. '''2. IAI2. IA'2. I IA'2. EERR-B 
GND~ I B'2.,'2. I I 8'2.,'2. I 8'2.,'2. I 8'2.,'2. I 8'2.,'2. I I 5'2.,'2. GND 

ETAK-II "3D 1. .. ,3. I 1,,'3. IA13. IAI3. I 1,,13. I l13. ETAK-0 
81Rl-1!l 8'10 I I 811. I I 8'B. I 5'B. I 811. I 81B. I IA6.Bll. BIR,-Il 
BIR2-Il 81' 0 

I 81'. I Bl,. I I 8". I al'. IA •• 8". I I 811. BIR2-Il 
BIR3-Il 0''0 I • '3. I 813. I I 813. IA6.BI3 • I 813. I I~ BIR3-Il 
BIR'-I!l 81"'0 I 814. I 814. I I AG.SI4. I B104. I 814. I I 81 •• BIR4-Il 
BIR5-Il 8150 I 815. IAo.B'S. I I 815. I 815. I 815. I I 815. BIR5-Il 
BIRS-II 8170 IAG.O". I 817. I I 817. I 817. I 817. I I 0". BIR8-Il 
BIR7-Il Alo!J.!I.o I B'O. I 818. I I 818. I BU!!. I BUI. I I 818. BIR7-0 

RST-Il Cl·0 I C14. I C14. I I Cl". I C'4. I C14. I I C14. RST-II 
CPU5Ti-il elsa I CIS. I CIS. I I c,~ I CIS. I CIS. I I CIS. CPUSTi-il 

GND~ 1"""o,!!tI I "!!tim. I 1,,!!tIo,!!tI I ,,!!tIo,!!tI 1A1!!t15'!!tI I 1,,!!tIo,!!tI GND 
POWUP-Il c,oo I ell. I c,!!tI I I C18. I CII. I c,!!tI I C1!!t1 POWUP-Il 
VSVNC-I!I C170 I C". I C'7. I I e17. I e17. I e17. I e17. VSYNC-IJ 
EBIO-Il C'Bo I c,o. I C1!!t1 I I C1e. I cia. I C18. I c,!!tI EBIO-Il 
8MRI-Il 

... ,40 I I I I I I :"'4. BMRI-0 
BMR2-Il 8180 I I I I I I 

:"4. BMR2-0 
BMR3-11 0210 

I I I I I : A 14. I I BMR3-11 
BMR4-Il 821 0 

I I I 
:"4. 

I I I I 
BMR4-11 

BMR5-Il 8230 I I :""- I I I I I I 
BMR5-Il 

BMRS-II 1240 IAI4. I I I I I I I I 
8MRS-Il 

aND <l C2Io I I ~ I I C~ I I c~ I I c~ I I C~ I C~ GND 
aND~ I I O~ I I a~ I I 822. I I 822. I I .~ I 02" I GND 
GND~ I IA2 •• I I .... I IA ... I IA2 •• I IA24. 1A,24. I GND 

~ ~ ~ ~ ~ ~ L....::-~ 

FIR5T USE. 02/21/841- OTHER USES. NOTES. * SIGNAL LEVEL VARIES WITH SLOT TITLE. ASSEMB 

DRAWN BY, LFW EXPANSION BACKPLANE ~~. 
CONTROL Ne •• 501lllSA TEKTRONIX t INC.O '983 ~ 



P1e0 J2611 J2511 .12.40 J2311 .1220 J2111 
COMPUTER BOARO BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR BUS CONNECTOR 8US CONNECTOR 

A ,6 C A 6 C A 6 C .. 6 C A 6 C A 6 C .. 6 C 

BMG1-11 C13 0 ~ ~ ~ ~ ~ ~ 8"'61-0 
8MB2-11 825 0 I I I I I I I I I I 825. I I 

BMG2-11 
BMG3-eI 827 0 

I I I I I I I I 1127. I I I I 
I I I I I I 1120. I I I I I I 8"G3-1'1 

8MG~-1I 821 0 
I I I I 829. I I I I I I I I 

SMG-4-B 
BMG5-11 828 0 

I I 831. I I I I I I I I I I 
6MGS-B 

BMGB-B 831 0 
I I I I I I I I I I I I 

8MBB-1lI 
BNO~ 828. 828. 828. 828. 828. 1128. GNO 
GNO <l I C28 0 I I C28. I I C28. I I C28. I I C21. I I C28. I I C28. GNO I 
GNO~ I I 838. I I 8l11. I I 8l11. I I 0"'. I I 831. I 8"'. GNO 

EB0-1 1.,00 I l,D. I IA18. I L,s. I IAI8. I IAII. In,. E81'1-1 
E81-1 :,\18 0 ~' .. ~' .. I ~' .. I :., .. I ~'8. :",a. E81-1 
EB2-1 ClIO Cle. cIa. I C19. I Cll. I cia. cIa. £82-1 
EB3-1 

1 .. 10 ..... ..... I 1A20 • I IA ... ..... 1"21. 

EB4-1 ~210 ~21. ~21. I :,\21. I 

~'. ~21. :1.21. 
I E83-1 

EB5-1 C210 C21. 021. I &2'. I C21. C21. C21. 
I E84-' 

~220 ~22. ~22. I :A22. I :A22. ~22. ~22. 
I EB5-1 

E8B-l 
I I I E8B-l 

E87-1 

1"30 

C220 

l ... 

C22. 
IA ... 

C22. 

I IA23. 

C22. 

I l23. 

C22. 

1.,23. 

022. 

l ... 

C22. E87-1 

E8B-l ! E88-1 
I cno I C23. I C2 •• I I C23. I I C2'. I =. I c ... EBS~1 
I I I I I I I I I 

E8S-1 
EB10-1 

:A2!10 

C240 

~25. 
C24. 

~25. 
C24. 

I ~25. 
C24. 

I :A2!I. 
C2'. 

~2!1. 
C2'. 

~25. 
C2'. : E810-1 

E811-' 
I I 1 E8tl-' 

E812-1 
~ao 

C25 0 

~28. 
C25. 

~21. 
C25. 

I ~28. 
C2S. 

I ~28. 
C25. 

~28. 
C25. 

:A28. 

C2!I. 1 E812-1 
E813-1 E813-1 
E614-1 mO C28. C28. I C28. I C28. m. C2I. : E81~-1 
E815-1 :A27 0 ~27. ~27. I :,\27. I :A27. ~27. ~27. 
EBIB-l C27 0 =. C27. I C27. I C27. =. I C27. 

I E815-1 

IA2IO IA20. 1A28. I "20. I lAa. ..28. I .. 21. I E8IB-l 
E817-1 

l290 I IA29. I l29. I IA29. 1 l ... 1 l29. 1 IA ... 

I E817-1 

E818-1 
I I I I I I E818-1 

E819-1 
I C210 I c ... I C29. I C29. I C21. I C21. I C21. 

:A"'O ~"'. 
I 

~"'. 
I ~lII. I 

:A"'. 
I 

~"'. 
I 

~"'. 
I E819-1 

E821'1-1 
I I I I I I E821l1-1 

E821-1 
:A31 a 

CliO 

~31. 
C38. 

I ~31. 
ClII. 

I 

~". 
ClII. 

I 

~". 
ClI. 

I 

~". 
ClII. 

I 

~". 
C"'. I E821-1 

E822-1 
I I I I I 

I E822-1 
E823-1 C" 0 C31. C31. ClI. C31. C.,. Cll. 

{ E82~-1 
I I .,.21. I I 821. I I 821. I I 1121. I I 121. I I 821. ':::::: } 

FOR E825-1 
I I .,.23. I I 821. I I 823. I I 8n. I I 821. I I 821. 

: E825-1 RESERVEO RESERVEO I I .,.21. I I 824. I I 821 • I I 82 .... I I 821. I I 821. FOR 
EB28-1 

I I I I I I I I I I I I 
I E828-1 

EB27-1 

I I 

.,.25. 

I I 

82S. 

I I 

825. 

I I 

825. 

I I 

82S. 

I I 

1125. 
I E827-1 

.,.27 • 827. 827 • 821. 821. 1127. 
{ E828-1 I I .,.2 •• I I 828. I I 828. I I 821. I I 828. I I -. I E828-,} 

RESERVEO FOR E629-1 I I ~. I I 828. I I 1128. I I 821. I I 82a. I I 1128. 
I E829-1 RESERVEO FOR 

~:~~=: I 
I .,.31. I I 8". I I 831. I I 831. I I 831. I I 831. 

I E830-1 

'l~ 
"32. C ... I ..... C ... I .. 32 • C32. I "32. C32. I "32. C32. I 1A32. C32. 

I E831-1 
GNO M. B'. 8'. 14. 8'. B'. 

}~~O 
e. lIS. lIS. e. 85. 8'. 

Blo CIa BI. BI. BI. ee. BI. BI. 
UNUSED 

87 0 B7. 17. 87. 87. 87. 87. 
BlO BI. BI. BI. ee. 88. 88. ". ". ". ... 8 •• " . 

Btl. Ina. 81B. Bla. 81a. 81a. 
1320 8 ... 8 ... 832. 832. 8 ... . ... 

FIRST USE. 112/23/81 OTHER USES. NOTES. TITLE. ASSEMBLY, 

1 DRAWN 6Y. L.FW EXPANSION BACKPLANE ~~. 
CONTROL Ne •• SIIII1I78 TEKTRONIX. INC.O 1983 SHEET. Z OF 2 I 



+5V 
+SV 
+5V 
+5V 
+5V 
GHD 
GHD 
GHD 
.HD 

sse 

SSI 

SS2 

. ssa 

SS4 

.2. 

.22 

A2. 

• 2. 

A'. 
AI. 

•• 7 

••• 
AD1S 

AD14 

ADtS 

AD12 

AD!l 

AD10 

.D. 
ADe 

AD7 

.D. 

.DS 

A04 

AD. 

AD2 

ADI 

.D. 

,. 
P2.00 

"2 
2 

C2 

•• 
g~L gCS2 
rn:: .. ' 

7 

.. . 
.. 

--
". 

I..l1> ... 
.. 

... 

I:iU> •• 

,,< 

... . ., 

, ~:et<:l 
A 

RS0B3 

I I 
I 
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D~e~2.~ __________ ~~--_+----~'.~80enI9 BAle ~. • U GBn~ ,.9 ________ ~~ 
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rl'-'~~~".:!DE:~=;:::--:::t+ -:::~f--t~:::_ ~~;~~~!:!~7 J.: ~~ b===r a c:;:J==j-'4t~~~3~c:::=3r::::::=:=tl 
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P20'" 13 2 ,,2 2Y2 7 12 ar·'--________ L."H"'B"E~-_"" _____ -" ~ I 
BWRITE-0 A" 152A32Y35 e 11 U 
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+5~. • ~ 0 4 HH. 0 .--- ~ ~ ''---'1 
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P!-\L20L8 
ibO-2842-00(15b-1803-00) 
Driver/Transceiver Direction and Enable Control 
5 -r: rat 0 S , E C S, Dfd D , T to k r ton i )( , Wi Iso n viII E , OR 
BS DM DV DB AD DW NV NW NB NC1 NH GND CE NC2 
EN1 DRi EN2 DR2 EN3 ENS DRS AR HRQ vec 

BS = Board-Sel 
Dl1 = DI'lA-Ac t i ve 
CE = CE8237 
DV == DGAV 
DB -- DBDEI'J 
DW -- DB~·JR ITE 
NH - NHBE 
N\J - r~ 13 ~61 1.,./ 

NW ::::: N:SWR lTE 
NB - t,<~ 13. ~J E r'4 
AR == ACe HEG -
HRG == B;)'S }-'rCf~J':; REGUEST 

10(VCC) IEN1 - DM 
+ /Dt'i * DV 
+ IDM * lAO * IDV 

IF(VCC) IDR! = DM * iNW * NB * BS 
+ /Dl'i * DV 
+ IDM * IDW * IDV * lAO 

J~(VCC) IEN2 ::::: DM * NV 
+ DM * BS * ICE * NB * NH * AO 
+ IDt1 * AO * IDV 
+ lDN * DV 

IFeVCC) IDR2 = DM * B5 * ICE * NB * INW 
+ Im"l * DV 
+ JDM * IDV * AO * IDW 

IF(VCC) /EN3 ::::: IDM * DV 

IF(VCC) /ENS == Dr1 -fl. BS * iCE * NB * lAO 
+ /Di'1 * AO * IDV 

IF(VCC) !DRS -- DM * NB * ICE * BS * INW 
+ .Inti * DW * AO 

IF(VCC) fAR = BS * NB 
+ HRGi * IBS 

FUNCTION TABLE 

* INH 

PAL DESIGN SPECIFICATION 
Keith Hearns 03/26/84 

i Inputs ---------------------------------------------: Outputs ----------------
Ne1 NC2 HRG NH CE as DM DV DB AO DW NV NW NB ENl DR1 EN2 DR2 EN3 ENS DRS AR 

;N N H N C B D D D A D N N N E D E D E E D A C 
.r C R H E S M B a 0 B B B B N I N I N N I R 0 ! \.;I 

; 1 ..., 
Q B * * A A D * l..J A W D 1 R 2 R 3 5 R * M c.. 

; * * * E "jl- *' * V E * R V R E * 1 * 2 * * 5 * M 
j 1"<' * 11 * "* * * * N * I * I N * * * * * * * * E 
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;~ * * * * * * + * * T * T * 
i> * * * * * ~ ~ ~ * E * E * 
i~ * * * * * * * * * * * * * 

L L L L H L H L L L. L H L L 
LLLLHHHi...L.LLLLH 
L L L L L H H H H L L L L H 
L L L L L H H H H L L L H H 
L L L L H L L L L L L H H L 
L L L L H H L H L L L H H H 
L L L L H H L L H L L L L L 
L L L L H H L L H H H L L L 
L L L L H H L L H h L L L L 
L L L L H H L L H L H L L L 
i.._ L L L H H L L. H L L L L L 
L_ L L. L. H H > L_ L L H L L L 
L L L L L H H ~ L L H H H L 
L L L L ~ H H ~ L L H H H L 
L L ,.. L L L L L_ L. L H H H H 

L L _ L L ~ L L H H H H 
L ~ L ~ H H ~ L L L L L L 

H H }-i H H _. t_ L H 
t. L L H L H ~-; H 

:X L 
H H L L H 
X X X X X 

X t-1 X X 
X L X 

x X X 
XL.!;·~"";X){X 

L ~: X x X 
X X 

D[.SCf~ I PT I ON 

H 
L 
X 
X 

* * * * * * * * N 
* * * * * * * * T 
* * * * * * * * S 

L H L H H H H H Enable Address Drivers (1) 
L L H H H H H L Direct Address Drivers 
L L H L H L L L Low Data enable Read DMAC 
L H H H H L H L Low Data enable Write DMAC 
L L H H H H H H DMA GRANT (5) 
L L H L L H H L Output DMA Address 
L L H H H H H H Output DMA Low Data 
H H L H H L L H Input DMA HIGH Data 
H H L L H L H H Output DMA HIGH Data 
L H H H H H H H Input DMA LOW DATA (10) 
L L H H H H H H Output DMA LOW DATA 
L H H H H H H H Wait fOT DBDEN to become active 
L H L H H H H H 
L H L H H H H H 
L H H H H H H H (15) 
L H H H H H H H 
L H H H H H H H Low Byte READ 
L L L L H H L L High Data enable Read DMAC 
L H L H H H H L High Data enable Write DMAC 
X X X X X X X L 
X X X X X X X L 
X X X X X X X H 

This PAL is used to control the transceivers. and driveTs on the serial option 
board_ Th~ PAL will allow the CPU to write an address to the latchs on board. 
and allow the DMC to ~rite out its addresses when it is in control of the bus. 
Dthel' fUfH::tiop<:" include turning on the DMA Off'set Register. tUT-ning around 
the direction 0; the data transceivers, and doing the necessary byte swap. 
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PAL DESIGN SPECIFICATION 
160-2842-00(15b-1803-00) Keith Hearns 05/16/84 
I,.'TitEu'Read Control, Latch Clocks, and Bus Req,uest 
StT'ato,-;, ECS, D,;ID, TekT'tonix. Wilsonville, OR 
DO Dl D2 D3 AN EQ AX NB RS RW ERW GND BA DA 
ED BW BR CA CR CW EDM CS A2 vec 

DO = DAKO 
D1 = DAII.l 
D2 = DAv2 
D3 -- DM:, 3 
AN :=. .A.EN 
BG := BIY:::-REG 
AX = AiJ:;~ 

NB = hiB'TA~~ 
RS - R;;::3ET 
f~W .- r-, -,)!w-- 1 
D~:; .- B iJ~3-t.,C V, 
DA :::: I) r1 f... i'~ 0 :::~. 

Ef> -- EI)E A'vJ 

B~, .... ! - B L·iF: I It::... 

BR - B ;~' '~j 
Ct~ - Cf.,t}X 
CP _. C f' \')R L' 
cw. -. CPUWF 
EI>I') :. En'1PAO:3 

IF(VCC) lED = DO * AN 
+ Dl * AN 
+ D2 ,~ AN 

+ n3 "" AN 

+ D1 

IF(VCC) IER - lEG 
+ Ar:..i 

IF(VCC) leA - INS * lAX 

IF(/BA) fCR - IRW * IERW 
+ F;S 

IF(JBA) lew = * IEK:W * INB 
+ F!5 

IF(VCC) IEDM = DA 

IF(VCC) ICS = IBA * IA2 
+ BA * DO 
+ BA * D2 

FUNCTION TABLE 
; Inputs ----------------------------------! Outputs ----------------------
DO Dl D2 D3 AN SG AX NB RS RW ERW BA DA A2 ED BW BR CA CR CW EDM CS 
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~ 

;D D D DAB A N R REB D A 
iA A A A E U U B E 0 RUM 2 
;K KKK N S X T S / W S A * 
iO 1 23* - * A E W * - A * 
i* * * * * R * K T 1 * A 0 * 
;* * * * * E * * * * * C S * 
j~ * * * * G * * * * * K * * 
i* * * * * * * * * * * * * * 

H H H H H X X X X X X X X X 
H H H H L X X X X X X X X X 
L L L H H X X X X X X X X X 
L L H L H X H H X X X X X X 
L H L L H X L H X X X X X X 
H L L L H X L L X X X X X X 
~ L L L H X H X X X X X X X 
X X X X L H X X X X X X X X 
X X X X H H X X X X X X X X 
X X X X L L X X X X X X X X 
X X X X H L X X X X X X X X 
L L X X X X X X H H H H X X 
L H X X X X X X L L L H X X 
X X X X X X X X L H H L X X 
X X X X X X X X L H L L X X 
X X X X X X X X L L L L X X 
X X X X X X X X L L H L X X 
X X X X X X X X H L H L X X 
X X X X X X X X H H L L X X 
L L X X X X X L H L H H X X 
H L X X X X X L L H L H X X 
H L X X X X X L L L L L X X 
L H X X X X X L L L H L X X 
X X X X X X X L L H L L X X 
X X X X X X X L L H H L X X 
X X X X X X X H L L L L X X 
X X X X X X X H L L H L X X 
X X X X X X X H L H L L X X 
X X X X X X X H L H H L X X 
X X X X X X X X X X X X L X 
X X X X X X X X X X X X H X 
X X X X X X X X X X X L X L 
X X X X X X X X X X X L X H 
L X X X X X X X X X X H X X 
H X X X X X X X X X X H X X 
L X L X X X X X X X X H X X 
X X H X X X X X X X X H X X 
X X X X X X X H H L H L X X 

EBB C C C E C C 
D W RAP P D H 0 
B R Q U U U M A M 
A I * X R WAN M 
V T * * D R A - E 
* E * * * * 0 S N 
* * * * * * SET 
* * * * * * * L S 

L X X X X X X X EDBAV (1) 
H X X X X X X X 
L X X X X X X X 
L X X H X X X X EDBAV, CAUX 
L X X H X X X X (S) 
L X X L X X X X 
H X X H X X X X 
X X H X X X X X BUS-REG 
X X L X X X X X 
X X L X X X X X (10) 
X X L X X X X X 
X H X X Z X X X CPURD, BWRITE 
X L X X Z X X X 
X X X X H X X X 
X X X X H X X X (1S) 
X X X X L X X X 
X X X X H X X X 
X X X X L X X X 
X X X X L X X X 
X H X X X Z X X CPUWR, BWR!TE (20) 
X L X X X Z X X 
X Z X X X H X X 
X Z X X X H X X 
XXXXXL:<X 
X X X X X H X X (2S) 
X X X X X H X X 
X X X X X H X X 
X X X X X H X X 
X X X X X H X X 
X X X X X X H X EDMAAOS (30) 
X X X X X X L X 
X X X X X X X L CHAN-SEL 
X X X X X X X H 
X X X X X X X H 
X X X X X X X L (35) 
X X X X X X X H 
X X X X X X X L 
X X X X X L X X 

-------------------------------------------------------------------------
DESCRIPTION 
This PAL,is used to control read write control lines, generate clock 
signals. channel select for the serial controller, and bus request. 
Several of its output pins will be in tri-state during DMA. 
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REPLACEABLE ELECTRICAL PARTS 

Tectrcnix Seri al/ AssaIb 1 y lb. Mfr. 
C ... elt lb. Part lb. EffectiW! Dscart NIIre & DescriJ!! im Cade Mfr. Part lb. 

AS 670-8598-01 CIRCUIT SO ASSY:RS232C INTFe 80009 670-8598-01 
ABCIOZI 283-0421-00- CAP.FXO.eER 01 :O.lUF.-+80-~.SOV 04222 KlO 1 !'£: 1 04/l4AA 
ABC 1 031 283-0421-00 - CAP.FXD.eER DI :O.IUF • ..ao-ZO'k.SOV 04222 KlO I!'£: 1 (WIAA 

ABCI041 283-04Z1-00- CAP.FXD.eER DI:O.IUF.-+80-~.SOV O4ZZZ KlO 1 !'£: 1 04/l4AA 
ABCIOS1 283-0421-00- CAP.FXD.eER OI:0.IUF.+8D-Z0'4.SOV 04ZZ2 KlO I!'£: 1 04W.A 
ABCI061· 283-0421-00- CAP.FXD.CER OI:O.lUF • ..ao-~.SOV 04Z22 KlOl!'£:lQ4loo\llA 

ABC I 071 283-0421-00 __ CAP.FXD.CER Dl:0.IUF .. +8D-ZO'k.SOV 04222 KlO ISCI 04MAA 
ABC 1 061 283-0421-00 - CAP.FXD.CER DI:0.IUF.+8D-2~.SOV 04222 KlO 1 !'£: 1 04/l4AA 
ABe 11 01 283-0421-00- CAP.FXD.CER DI:0.IUF.+80-~.SOV 04222 KlO 1 !'£: 1 Q4IIAA 
ABCllll 283-0421-00- CAP.FXD.eER DI:0.IUF.+80-~.SOV 04222 MDOISCI04MAA 
ABC2021 283-0421-00- CAP.FXD.CER DI:0.IUF.+80-ZO'k.SOV 04222 KlO 1 !'£: 1 04MAA 
ABC2031 283-0421-00 - CAP.FXD.CER Dl:0.lUF,+80-20'k.SOV 04222 Kl01SCI04MAA 

ABC2041 283-0421-00- CAP.FXD.CER Dl :O.lUF,+80-~.SOV 04222 MOOISCI04MAA 
A8C2051 283-0421-00- CAP.FXD.CER Dl:0.IUF • ..ao-20'4.SOV 04222 KlO I!'£:1 04MAA 
A8C2061 283-0421-00- CAP.FXD.CER DI:O.IUF.+8D-Z~h.SOV 04222 MDOISCI04MAA 
A8C2071 283-0421-00" CAP.FXD.CER DI:0.IUF.+80-20%.SOV 04222 MDOI SCI 04MAA 
ABC2111 283-0421-00- CAP.FXD.CER DI:0.IUF.+80-20'k.SOV 04222 MOO 1 !'£: 1 Q4Mt,A 

A8C3031 283-0421-00- CAP.FXD.CER OI:0.IUF.+80-20%.SOV 04222 KlOlSCI04MAA 

A8C3041 283-0421-00- CAP.FXD.CER OI:0.IUF.+8D-20%.SOV 04222 M001!'£:104MAA 
A8C3051 283-0421-00- CAP.FXD.CER OI:O.IUF.+80-20'h.SOV 04222 14)0 ISC 1 04MAA 
A8C3061 283-0421-00- CAP.FXD.CER OI:0.IUF.+80-20%.SOV 04222 MOO lSCl 04MAA 
A8C3071 283-0421-00- CAP.FXO.CER OI:0.IUF.+80-20'4.SOV 04222 KlO ISC 1 04MAA 
A8C3081 283-0421-00- CAP.FXD.CER DI:O.lUF.+8D-~.SOV 04222 MOOISCI04MAA 
A8C3091 283-0421-00 - CAP. FXD.CER DJ :O.lUF ,+80-20%.SOV 04222 KlOl SCI 04MAA 

A8C3101 283-0421-00 - CAP,FXO.eER OI:0.lUF.+80-20''',SOV 04222 KlOlSCI04MAA 
A8C31l1 283-0421-QO - CAP, FXO,CER 01 :0.lUF.+8D-20%.SOV 04222 MDOISCI04MAA 
A8C3120 281-0767-00- CAP.FXO.CER DI:330PF,20'k,lOOV 04222 MAI06C331MAA 
A8C3121 281-0767-00- CAP,FXO.CER DI:330PF,20%,l00V 04222 MAI06C331MAA 
A8C3122 281-0767-00- CAP,FXO.CER OI:330PF,20%.100V 04222 MAI06C331MAA 
A8C3123 281-0767 -00- CAP, FXD,CER OJ : 330PF .20%,lOOV 04222 MAI06C331MAA 

A8C3130 281-0767 -DO- CAP,FXD,CER DI:330PF,20%,looV 04222 MAI06C331MAA 
A8C3131 281-0767-00- CAP.FXO,CER DI:330PF.20%.100V 04222 MAI06C331MAA 
A8C3132 281-0767-Do- CAP,FXD,CER DI:330PF.20%,l00V 04222 MAI06C331MAA 
A8C3133 281-0767-Do- CAP.FXD.CER DI:330PF.2O'k,100V 04222 MA106C331MAA 
A8C4025 283-0421-00- CAP.FXD,CER 01 :0.IUF,+8D-2Q%,SOV 04222 MOOI SCI 04MAA 
A8C40S1 283-0421~00 - CAP.FXO,CER DJ:0.IUF • ..ao-2O%.SOV 04222 KlOl!'£:104MAA 

A8C4061 283-0421-00- CAP, FXO, eER DI: O.lUF, +80-20%, SOV 04222 MD01!'£:104MAA 
A8C4071 283-0421-00- CAP,FXD,CER DI :0.lUF,+8D-2O'k,SOV 04222 MDOISCI04MAA 
A8C4081 283-0421-00- CAP,FXO,CER OI:0.lUF,+8D-20%,SOV 04222 MDOISCI04MAA 
A8C4091 283-0421-00- CAP,FXD,CER OI :0.lUF,+80-20''',SOV 04222 14)0 lSC 1 04KAA 
ABe4101 283-0421-00 - CAP.FXD.CER DJ :O.IUF • ..ao-20%.SOV 04222 MDOISCI04MAA 
A8C4111 283-0421-00 - CAP.FXD.CER Ol :O.IUF.+80-~.SOV 04222 KlO1SCI04MAA 

A8C5013 290-0167-00- CAP.FXO,ELeTLT:lOUF.2O'h.lSV 05397 Tl10BI06MClSAS 
A8C5041 283-0421-00- CAP.FXD,CER DJ :O.lUF,+8D-~,SOV 04222 KlO 1!'£:1 04KAA 
A8C5043 283-0423-00 ... CAP, FXD, eER Dl: O. 22UF, +8D-20%, SOV 04222 KlOI5E224ZAA 
ABC 5045 283-0423-00 - CAP.FXD,CER 01:0.22UF,+80-20%,SOV 04222 KlO1SE224ZAA 
ABCSOS1 283-0421-00 - CAP,FXD,CER 01:0.1UF,+8D-~,SOV 04222 Kl01SCI04KAA 
ABCS061 283-0421-00 - CAP,FXD.CER 01 :O.lUF ,+80-2O%,SOV 04222 KlO1 SCI 04MAA 

1«5071 283-0421-00- CAP,FXD,CER 01:0.1UF,+8D-~,5OV 04222 KXllSC104MAA 
ABCSCE1 283-0421-00_ CAP,FXD,CER OI:O.IUF.+80-2O%.5OV 04222 KlO1SCI04MAA 
ABC5091 283-0421-00 - CAP.FXD,CER Dl:0.1UF • ..ao-2O%,SOV 04222 Kl01SC104MAA 
ABC5101 283-0421-00 - CAP,FXD,eER OI:0.IUF.-+80-20%,50V 04222 KlOl!'£:104KAA 
ABCSlll 283-0421-00- CAP, FXO,CER 01 :O.lUF .-+80-20%. SOV 04222 Kl01SC104MAA 
ABCRSOIO 152-0066-01_ SEMICCHl DVC.OI :SELECTED 80009 152-0066-01 

ABCRSOU cm:E=f'3 \~qtA-«J SEMIC(J() DVC,DI :SELECTED 80009 152-0066-01 
ABP200 CONN,RCPT.ELEC:EUROCARD,RTANG,2 X 32,0.1 SP 00779 531796-2 
ASP650 CONN.RCPT,ELEC:oo SO MT.2S WlT,f'EK4.lE 00779 205858-1 
ASP660 13Hl812-00 CONN, RCPT • ELEe:oo eo MT. 25 WIT, FEMALE 00779 205858-1 
A8Rl~ 315-0472-00- RES,FXD,FILM:4.7K OHM,~,O.25W 57668 NTR2~H04K7 
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REPlACEABLE ELECTRICAl PARTS 

Tektronix Serial/Assa101y No. Mfr. 
Cuiw lent No. Part No. Effa:tive Dscant MIlne • Descri~ion Cad! Mfr. Part No. 

ABRI084 315-()472-oo ... RES,FXD,FILM:4.7K OHM,5X,D.2SW 57668 NTR2!U-ED41O 
ABRll02 315-()472-oo .... RES,FXD,FILM:4.7K OHM,SX,O.2SW 57668 NTR2!U-ED4IO 
ABRl104 315-0472-00 .... RES,FXD,FILM:4.7K OHM,SX,O.2SW 57668 NTR2!U-ED4IO 
ABR1ll2 315-0472-00- RES,FXD.FILM:4.7K OHM,SX,O.2SW 57668 NTR2!U-E04IO 
ABR4010 321-0936-00' RES. FXD, FILM:95OK OHM. 1X,O.12SW,TC-TO 19701 S033ED95CJ<OF 
ABR5012 315-0301-00 - RES,FXD.FILM:3oo OHM,5X,O.2SW 57668 NTR2!U-E300E 

ASR5D40 315-0102-00- RES,FXD, FILM: lK OHM,SX,O.2SW 57668 NTR2!UEOlKO 
ASR5D42 315-0102-00- RES,FXD,FILM:IK OHM,SX.0.2SW 57668 NTR2!UEOIKO 
ASR5044 315-0102-00 .. RES,FXD,FILM:IK OHM,SX,O.2SW 57668 NTR2!UEOIKO 
ABR5046 315-0102-00'" RES , FXD. FILM: lK OHM,SX,O.2SW 57668 NTR2!UEOlKO 
ABR5048 315-()472-00- RES,FXD.FILM:4.7K OHM,SX,O.2SW 57668 NTR2!U-E041O 
ABUI020 156-1111-02- HICROCKT .DGTL:OCTAL IIJS XCVRS W/3 ST our 01295 SN74LS245N3 

ABU1030 156-1065-01- HICROCKT,DGTL:OCTAL 0 TYPE TRANS LATCHES 04713 SN74LS373 ND/JD 
ABUI040 156-1065-01'" HICROCKT,DGTL:OCTAL 0 TYPE TRANS LATCHES 04713 SN74LS373 ND/JD 
ABUI050 156-0956-02 .... MICROCKT,DGTL:OCTAL BFR W/3 STATE OOT 01295 SN74LS244NP3 
ABUI060 156-0694-02 ... HICROCKT,DGTL:DECOOERl3 LINE TO 8 LINE.SCRN 01295 SN74S138N3/J4 
A8UI070 156-1172-0~ MICROCKT ,DGTL:~L 4 BIT BINARY COl.t4TER 01295 SN74LS393N3/J4 
ABUIOBO 156-1606-Q()ooo.. MICROCKT,DGTL:OHA CONTROLLER 34335 AH9517A-5 DC 

ASUllOO 156-2076-01- MICROCKT ,DGTL:SCC SERIAL CCHI CONT ,SCRN 56708 Z8S30PS 
ABUlllO 156-0392-03 - HICROCKT,DGTL:QUAD LATCH W/CLEAR 07263 74LS175PCQR 
ABU2020 156-1111-02- MICROCKT,DGTL:OCTAL BUS XCVRS W/3 ST OUT 01295 SN74LS245N3 
ABU2030 156-1111-02- MICROCKT ,DGTL:OCTAL BUS XCVRS W/3 ST our 01295 SN74LS245N3 
ABU2040 156-0956-02- MICROCKT .DGTL : OCTAL BFR W/3 STATE OJT 01295 SN74LS244NP3 
ASU2050 156-1721-00 - MICROCKT ,DGTL:OCTAL TRANPARENT LATCH 04713 1£74F373ND PA WVlA 

ABU2060 160-2842-00 MICROCKT ,DGTL: ARRAY LllGIC. PRGM ~1:r""",'S"'" 
ABU2070 160-2849-00 MICROCKT,DGTL:ARRAY LDGIC,PRGM ... 
ABU2110 156-0879-01"'" MICROCKT,DGTL:QUAD LINE DRIVER 

04713 ~ 9-00 A\.. W.!~A ) 
ABU3030 156-1058-01- MICROCKT ,DGTL:OCTAL ST BUFFER W/3 STATE OUT 01295 SN74$24QJP4 IS~-I'03"oD 
ABU3040 156-0626-02 - MICROCKT,DGTL:SCREENED 01295 SN7439ONP3 
ASU3050 156-0480-02- MICROCKT .DGTL:QlW) 2-INP & GATE 01295 SN74LSOBNP3 +'i Fli 
ASU3060 155-1611-00- MICROCKT,DGTL:ML 0 TYPE EDGE-TRIGGERED FF .aeee9- ." 1811 ee .r 1M' • 4 
ASU3070 156-0479-02 - MICROCKT ,DGTL:QlW} 2-INP ffi GATE 01295 SN74LS32NP3 
ASU3OBO 156-0323-02- MICROCKT ,DGTL:HEX INVERTER,BURtHN 18324 N74SD4(NB OR FB) 
ABU3090 156-0382-02 ... MICROCKT .DGTL:QlW} 2 INP NAND GATE 8lRN 18324 N74LSOONB 
ABU3100 156-0385-02- MICROCKT ,DGTL:HEX INVERTER 07263 74LS04PC~ 

ABU3 11 0 156-0878-01-- MICROCKT .DGTL:Q\.W) UNE RCVR 04713 1£14S9LOS 

ABU4025 156-2028-00 - MICROCKT ,DGTL:8-BIT ~ln.oE ~PARATffi 01295 74AS8S6 
ABU4D40 156-0645-02 - MICROCKT,DGTL:HEX INV ST NAND GATES 04713 SN74LSI4M)S 
ASU4050 156-0388-03 - MICROCKT.DGTL:DUAl 0 FLIP-FLOP 01295 SN74LS74ANP3 
ABU4060 156-1172-03- MICROCKT.DGTL:DUAl 4 BIT BINARY COl.WTER 01295 SN74LS393N3/J4 
ASU4070 156-Q388-03 ~ MICROCKT.DGTL:DUAl 0 FLIP-FLOP 01295 SN74LSi4ANP3 
ASU4OBO 156-0388-03 ... MICROCKT.DGTL:DUAl 0 FLIP-FLOP 01295 SN74LS74ANP3 

ABU4C90 156-1619-00- MICROCKT.DGTL:LSTTL.QUAD BUS BUFFER.SCRN 04713 SN74LSI26AND 
ABU4100 156-0388-03 - MICROCKT.DGTL:DUAL D FLIP-FLOP 01295 SN74LS74ANP3 
ASU4110 156-0879-01- MICROCKT .DGTL:Q\.W) LINE DRIVER 04713 K:1488LD 
ABU5050 156-0388-03 - MICROCKT.DGTL:DUAl 0 FLIP-FLOP 01295 SN74LS74ANP3 
ASUS060 156-0388-03 - MICROCKT,DGTL:ML 0 FLIP-FLOP 01295 SN74LS74ANP3 
ASU5070 156-0388-03 ,. MICROCKT ,DGTL:DUAl 0 FLIP-FLOP 01295 SN74LS74ANP3 

ASU5080 156-1172-03 - MICROCKT.DGTL:DUAL 4 BIT BINARY COl.WTER 01295 SN74LS393N3/J4 
ASU5090 156-0481-02- MICROCKT,DGTL:TRIPLE 3-INP & GATE 01295 SN74LS11NP3 
ASU51 00 156-0388-03 - MICROCKT,DGTL:DUAL 0 FLIP-FLOP 01295 SN74LS74ANP3 
ASU5110 156-0878-01- MICROCKT ,DGTL:Q\.W) LINE RCVR 04713 tCl4S9LDS 
ABY3020 119-1799-00 OSC,XTAl CLOCK:19.66OHHZ,O.01X 09969 XO-438-19.6608 

6-4 REV MAR 1987 IlJAL RS-232-C INTERFACE 


	1-001
	1-01
	2-001
	2-002
	2-003
	2-004
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	3-001
	3-002
	3-01
	3-02
	3-03
	3-04
	4-001
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	4-09
	4-10
	5-001
	5-002
	5-01
	5-02
	5-03
	5-04
	5-05
	5-06
	5-07
	5-08
	5-09
	5-10
	5-11
	5-12
	5-13
	5-14
	5-15
	5-16
	5-17
	5-18
	5-19
	6-0001
	6-0002
	6-001
	6-002
	6-003
	6-01
	6-02
	6-03
	6-04
	6-05
	6-06
	6-07
	6-08
	6-09
	6-10
	6-11
	6-12
	6-13
	6-14
	6-15
	6-16
	6-17
	6-18
	6-19
	6-20
	6-21
	6-22
	6-23
	6-24
	6-25
	6-26
	6-27
	6-28
	6-29
	6-30
	6-31
	6-32
	6-33
	6-34
	6-35
	6-36
	6-37
	6-38
	6-39
	6-40
	6-42
	6-44
	6-46
	6-48
	6-50
	7-02
	7-04
	7-06
	7-08
	7-10
	7-12
	7-14
	Async-01
	Async-02
	Async-03
	Async-04
	Bkplane-01
	Bkplane-02
	Centronics-01
	Centronics-02
	Centronics-03
	HS-GPIB-01
	HS-GPIB-02
	HS-GPIB-03
	HS-GPIB-04
	Hcopy-00
	Memory-00
	Memory-01
	Memory-02
	Memory-03
	Memory-04
	RS232-00
	RS232-01
	RS232-02
	RS232-03
	RS232-04
	RS232-05
	RS232-06
	RS232-07
	RS232-08
	RS232_6-03
	RS232_6-04

