












































































































































































































































data destruction. The DC power fault indicates a below
normal voltage from the positive or negative power
supplies. The Head Select fault indicates that more
than one head is selected. The Write Fault indicates
low (or absence of) write current as well as the absence
of write data.

4. Seek Error

Indicates a Seek Error has occurred (e.g., the disk was
unable to complete a move within 500ms, the carriage
has moved to a position outside the recording field or
that a cylinder address greater than 822 has been
selected).

5. O0On Cylinder

This status indicates the servo has positioned the heads
over a cylinder. The status is cleared with any Seek
instruction causing carriage movement or a zero-track
Seek.

6. Unit Ready

This line indicates that the unit is selected; is up to
speed; the heads are loaded; and no fault condition exists
within the drive. If, after a load sequence, dibits are
not sensed within 350ms, the heads will unload; the fault
light will be illuminated; and Unit Ready will be dropped.

7. Open Cable Detector

The open cable detect circuit disables the interface in the
event that the "A" interface cable is disconnected or con-
troller power is lost.

8. Unit Select Tag

This signal gates the desired unit number into the disk's
unit number compare circuit.



9. Unit Select (2 , 2 )

These two lines are binary coded to select one of four SMD's.
The unit number (0 through 4) is selectable by means of a
logic plug on the operator panel in each individual disk.

10. Unit Select (2 , 2 )

Always zero.

11. Address Mark Found

Not Used.

12. Write Protected

Enabling the Write Protect function inhibits the writer under
all conditions, illuminates a front panel LED, and sends a
write protected signal to the controller. Attempting to write
while protected will cause a fault to be issued.

13. Power Sequencing

Power Sequencing requires AC and DC Power On, START indicator on,
and the REMOTE/START switch in the SMD in the REMOTE position.
App]ying.ground to the Pick and Hold lines will cause the first
SMD in sequence to power up. Once this SMD is up to speed,

the Pick signal is transferred to the next active SMD and is
‘repeated until all active SMD's are powered up.

Individual SMD's may be started and stopped once the power
sequencing is completed.

14. Busy (Dual Channel Only)

If the SMD is already reserved and/or selected, a Busy signal
will be issued to the "A" cable and unit selected will be
issued on the "B" cable to the channel attempting the select.



6.1.5 Signal Descriptions, "B" Cable

6.1.5.1 Individual Lines ("B" Cable)

The following signals are provided between the controller
and each disk. See Figure 3.3.2.

1. Write Data

This line carries data which is to be recorded on the disk pack
from the controller to the disk.

2. Servo Clock

The servo clock is a phase—]ocked-9.677 MHz clock generated from
the servo track dibits. Servo clock is available at all times
(not gated with Unit Select).

3. Read Data

This line transmits the recovered data as NRZ form data from
disk to the controller.

4. Read Clock

The Read Clock defines the beginning of a data cell and is
synchronous with the detected data.

5. Write Clock

This 1ine is synchronized to the NRZ data and is the Sérvo Clock
retransmitted to the SMD by the controller.

6. Seek End

Seek End is the combination of On Cylinder or Seek Error
indicating that a Seek operation has terminated.

7. Unit Selected

If the Unit Select bit lines match the logic plug in the disk
when the leading edge of Unit Select tag is received, the Unit
Selected signal is transmitted to the controller.
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6.2 Pack Format

Each disk pack is divided into five individually addressable data
surfaces as shown in Figure 6.2.1. The five Read/Write surfaces
(designated 0 through 4) are sectioned into 823 (0 through 822)
concentric cylinders. These cylinders consist of fixed-length
sectors consecutively numbered 0 to 31 on each surface. Each
sector is divided into two information fields separated by gaps
or spaces. The header field contains two words of address
information and two words of Header CRC. The data field contains
256 data words and two words of data CRC. The controller generates
the sector gaps and the computer supplies the header and data
information during a pack-formatting operation.

The read only servo surface is pre-recorded by the manufacturer
with positioning signals used by the servo tracking circuits.

Each disk pack has a maximum formatted capacity of 663,667,200
bits. Table 6.2.1 shows how these bits are utilized.

6.2.1 Sector Format

The five major divisions of a sector are shown in Figure 6.2.2.
Table 6.2.2 contains the overall bit/byte assignments for each
sector.

1. Sector Gap - Contains 28 bytes of 0's and one sync byte.
The sync byte, which marks the beginning of valid informa-
tion, is shown in Figure 6.2.3.

2. Header Field - The header field is divided into three
words as follows:

a. Cylinder Address Word - Contains the address of the
respective cylinder. The 16-bit format is shown in
Figure 6.2.3 and described in Table 6.2.3.

b. "Sector/Track Address Word - Contains the address of
the respective track and sector. The 16-bit format
is shown in Figure 6.2.3 and described in Table 6.2.4.
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c. CRC Word - This 16-bit word is generated by the cycle
redundancy check (CRC) circuits using the data in the
first two header words. This CRC provides a method
for error detection in reading the Header data.

Header Gap - Contains 17 bytes of 0's and one sync byte.
The sync byte, which marks the beginning of valid information
is shown in Figure 6.2.3.

Data Field - The data field is composed of 512 data bytes
provided by software and 4 error correction code bytes
generated by the ECC circuits of the controller. The 32-bit
ECC word is considered part of the data field and used to
detect errors in reading the data.

Data Gap - This gap consists of two O bytes which are generated

by the drive followed by an indefined gap area which fills the
remaining sector space. ‘
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TABLE 6.2.1 Pack Capacity Allocation

ITEM FORMAT
No. of Sectors/Track | 32
Bits/Sector 4,864
Total Formatted Capacity 640,491,520 bits
Formatted Data 539,361,280 bits
Total Number of Words 33,710,080

Table 6.2.2 Assignment of Bits/Bytes in Sectors

SECTOR LOCATION BYTES BITS
Sector Gap 29 232
Header Field 6 48
Header Gap 18 144
Data field 516 4128
Data Gap (fixed) 2 16
Undefined : 59 472
Total per Sector 630 5040

NOTE: Al11 byte descriptions in Table 6.2.2 are in terms of
8-bit bytes.
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<16 BITS/WORD = 4096 BITS —

FIGURE 6.2.2
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SYNC BYTE FORMAT

CYLINDER ADDRESS FORMAT (First Header Word)

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
FMT CYL|ICYL | CYL | CYL | CYL|CYL|CYL |CYL]|CYL|CYL
MF UF 0 1 0 0 | 512|256 1128|164 |32 |16 8 4 2 1
SECTOR/TRACK ADDRESS FORMAT (Second Header Word)
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TA | TA | TA SA | SA |SA |SA |SA
0 0 0 0 0 4 2 1 0 0 0|16 8 4 2 1
FIGURE 6.2.3

HEADER BITS AND SYNC BYTE FORMAT
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TABLE 6.2.3 Cylinder Address Word-Bit Assignments

BIT NAME DESCRIPTION

0-9 CYL Ten bit locations for the address of the
cylinder. Any decimal number from 0 to
822 is valid. Bit 0 is least-significant
bit.

10,11 Unused Always Os

12 FMT The format bit is set to a 1 which estab-
lishes the sector is formatted using
16-bit words. :

13 Unused Always Os

14 UF The Tocation where the user can identify
this sector as being bad so that data is
not recorded here. A O indicates a bad
sector; 1 a good sector.

15 MF The location used by the disk pack manu-
facturer to indicate a bad sector. A Q
indicates a bad sector; 1 a good sector.

TABLE 6.2.4 Sector/Track Address Word-Bit Assignments

BIT NAME DESCRIPTION

0-4 SA These five bits contain the address of
the sector. Valid decimal numbers are
0-31

5-7 Unused Always Os

8-10 TA These three bits contain the track
address. Valid numbers are 0-4.

11-12 Unused Reserved for future use. (Set to zeros)

13-15 Unused Always Os
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6.3

6.3.1

HARDWARE DESCRIPTION

The S33 controller is implemented using an advanced architecture
whose unique structure and resulting capability provides exceptional
features and performance. The heart of the system is a fast bi-
polar microprocessor based on the 2901 family of components.

Three additional independent microprogrammed sequencers perform
detail decision making and control for: 1) UNIBUS DMA operations,
2) UNIBUS programmed I/0 operations, and 3) Disk Data movement
operations. A block diagram of the controller is shown in

Figure 6.3.1.

Microprocessor

Internal data path communication is via a tri-state, 16-bit bus
(D Bus). Major elements in the data path include:

1. Disk Command Register

This register is loaded by firmware with Bits 15, 14, 13 of
the command word and directs the Disk Data Sequencer to
execute one of the six following operations:

Self-Test

Read Header and Data
Read Data

Write Header and Data
Write Data

Idle

o O O O o o

2. A Register

Contains the Disk Address and Control Bus bits to direct disk
operations. The data loaded into this register corresponds to
the disk address and control bus defined in Section 6.1.3. -

3. FIFO

Performs serial-to-parallel and parallel-to serial data oper-
ations. Acts as the synchronization element between the disk
and the controller for all data movements by buffering up to
16 words of data.
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10.

11.

Pattern Register

Contains the actual data error correction mask after a
successful data error-correction operation.

Position Register

Contains the location of the first bit of the error burst
after a successful data error-correction operation.

Sector Counter

Provides rotational position (sector number) for the selected
disk drive.

Buffer Address Register (BAR)

Contains the address currently being used to read (Buffer
Read Pointer) or Write (Buffer Write Pointer) data in the
buffer.

Buffer (1K x 16)

Provides storage of up to four sectors of data being transferred
to or from the UNIBUS to eliminate data late errors and allow
cross-track (spiral) read or write operation.

X-File (16 x 16)

Provides 16 words of internal working storage for the software
visible registers.

Microprocessor (2901)

Provides the arithmetic/logical manipulation capability of the
controller under firmware control. It also provides 16 words
of storage for various pointers and temporary working registers.
A1l standard 2901 functions are implemented including a set of
8 shift instructions.

Address/Data Registers

Provides temporary storage for address or data movements
between the controller and the UNIBUS.
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6.

Major elements in the control structure include:

1.

3.

2

Resume Address RAM and Event Logic

Provides the primary task scheduling mechanism for the firmware
by prioritizing the various events demanding attention by the
controller. Provides the firmware address for resumption of a
task temporarily suspended waiting the occurrence of some event.

Bus Vector ROM

Provides a unique vector address for the firmware as a function
of the register addressed by software and the operation required
(Read/Write, Word/Byte).

2910 Sequencer

Provides the next micro-program address to be executed and
resolves all conditional executions.

Test Logic

Selects 1 of 45 firmware testable status flags or testable bits
used to direct firmware execution.

Control ROM

1024 words of 64-bit micro-program memory

Command Decode ROM

Provides a unique vector address for the firmware as a function
of the data on the D Bus. Used to decode the operation required
as defined by the contents of CS1 loaded previously by software.

Disk Data Sequencer

A block diagram of the disk data sequencer and serial data path
is shown in Figure 6.3.2.1. Data written to and read from the
disk and the verification of data integrity is controlled by
this logic. Major elements include:

1. Data Input Shift Register

Synchronizes disk data with Read Clock and provides 8
bits of storage for Sync Byte comparison.
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10.

11.

FIFO

See Section 6.3.1.

Position

Register/Pattern Register

See Section 6.3.1.

ECC Logic

Generates and checks ECC over the 512 data bytes and provides
the proper values for the P0OS and PAT registers on an error.

CRC

Generates and checks 16-bit CRC over the sector header.

Comparator

Performs

bit by bit comparison of the header read from disk

with expected value read from the FIFO.

Error Flags

Consists

DCK
ECH
FMT
CRC
HCE
BSE

o O O O O o

of the error flags associated with header and data.

- Disk Data Error

- Hard Data Error

- Improper Format

- Header CRC Error

- Header Compare Error
- Bad Sector Error

Disk Command Register

See Section 6.3.1.

Sequencer

Micro-program storage which provides decision making and direct

control for disk data movements.

Test Mux

Selects 1 of 16 testable status flags to direct sequencer

execution.

State Counter

A 16-bit
the data

counter, testable by the sequencer, used to count
bits read from or written to disk. '
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6.

.3.

3.

UNIBUS Control Sequencers

A block diagram of the UNIBUS interface is shown in Figure 6.3.3.1.
In addition to the normally used transceivers and registers, there
are two ROM sequencers whose major elements include:

1. DMA Command Register

Directs the DMA sequencer to execute one of eight operations:

Bus Request (Interrupt)

DMA Idle (Release Bus)

NPR Request

DMA Write (Write and Hold Bus)

Write Release (Write and Release Bus)
Request Read (Request Bus and Read Memory)
DMA Read (Read Memory)

Self-Test

o O O o 0 o o o

2. DMA Sequencer

Tests and asserts UNIBUS control lines to perform the required
"handshake" and controls bus interface timing to complete the
required bus operation.

3. Programmed I/0 Sequencer

Tests and asserts UNIBUS control lines to perform the required
"handshake" and controls bus interface timing to complete
"Bus Slave" operations.

Internal Self-Test

The S33 controller firmware contains an extensive automatic self-
test feature enabled on power-on with errors/status displayed via
four on-board LED's. Initially the LED's are illuminated with
successive tests extinguishing LED's as appropriate giving a total
of 16 possible status states. Major hardware tests of the self-test
program include: (See Table 4.4.1 for Error Decode)

0 Buffer RAM
X File
2901 Bit Slice
D Bus .
FIFO (Parallel and Serial Operation)

o O O ©o
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Priority Event Logic

ECC Logic

CRC Logic

Disk Sequencer Sanity Test
Sync Byte Comparator
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6.

6.4.1.1

6.

4.

4

1

Firmware Description

The firmware in the controller is contained in three independent
micro-programmed sequencers to perform the required decision
making and control functions. Each sequencer contains its own
firmware set implemented in a language appropriate to the task.
In addition, there are three ROM's used for translation or
mapping functions. '

Microprocessor

Primary control of the operations of the controller is provided

by the firmware for the 2901/2910 microprocessor. This structure
also provides supervisory control of the other sequencers, defining
and initiating their functions and utilizing the results to complete
its own activities.

The firmware is contained in a set of ROM's organized as 512 words
by 64 bits which is addressed by the 2910 sequencer chip.

Figure 6.4.1.1 defines the micro-instruction format, the usage of
the different fields, their respective bit assignments, field
values, and labels used by the language translator.

Programmed I1/0 Map ROM

The PIO map is a 512 word by 8 bit ROM used to provide two
functions. The contents of this map are shown in Figure 6.4.1.1.1.

0 Device Code Recognition

For the normal RM02 device codes, the ROM is enabled for all
UNIBUS addresses from 776700 to 776777. The six least
significant bus address bits are used as ROM address bits
directly which allows the controller to respond to addresses
from 776700 to 776747 as valid RMO2 locations. Unwanted
addresses from 776748 to 776777 are thué excluded with a
minimum of logic. '

o Selected Register/Function Mapping

Addressing the ROM with the two bus control lines in addition
to the six UNIBUS address lines provides a decode of the
selected register, word, upper byte or lower byte manipulation,
and read or write operation.
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ROM Address:

ROM Output:

PI0O MAPPING PROM

817]6

51413|2 11|89

9 REG

SEL | MODE | B

514|3|2{1|89

SEL

VECTOR

Field Definitions:

Register Select Field (Reg. Sel):

Selected UNIBUS Field
Register Address Value
RMCS1 776700 00
RMWC 776702 01
RMBA 776704 02
RMDA 776706 03
RMCS?2 776710 04
RMDS 776712 05
RMER1 776714 06
RMAS 776716 97
RMLA 776720 10
RMDB 776722 11
RMMR1 776724 12
RMDT 776726 13
RMSN 776730 14
RMOF 776732 15
RMDC 776734 16
RMHR 776736 17
RMMR?2 776740 20
RMER?2 776742 21
RMEC1 776744 22
RMEC?2 776746 23

FIGURE 6.4.1.1.1
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MODE, Byte Fields (MODE), (B):

Bus MODE Byte Controller
Function Field Field Interpretation
DATI 00 0o . Word Read
Invalid 00 B Word Read

DATIP 01 0 Word Read
Invalid 01 1 Word Read

DATO 10 0 Word Write
Invalid 10 1 Word Write

DATOB 11 0 Write Lower Byte
DATOB T n 1 ‘Write Upper Byte

Device Selected (Sel):

Field Controller
Value Interpretation
p Selected
1

Not Selected

Micro Instruction Address (Vector):

These seven bits provide an address for the micro-
program as a function of the registerselected and .
~ the operation requested by software.

PI0O MAPPING PROM (Continued)
FIGURE 6.4.1.1.1
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6.4.1.2 Command Decode ROM

6.4.2

6.4.3

6.4.3.1

Decode of the controller command word is done by a 512 word by
8 bit ROM using specific bits of the D Bus as an address with
the ROM output providing a micro-instruction location (address)
for the controller firmware. Although the implementation allows
the appropriate bits of any D Bus transfer to be used as the ROM
address, usage in the controller is restricted to specific
control and status bits. The contents of the decode ROM are
shown in Figure 6.4.1.2.1.

Disk Data Sequencer

The disk data sequencer is a set of ROM's organized as a "ROM-Register
Sequencer" consisting of 512 words by 24 bits. Primary control of

the sequencer's operation is provided by the Disk Command Register
which is loaded from the microprocessor "D Bus". This register
provides three bits of address for the ROM which may be viewed as
defining a "page" of locations or an "OP-Code". Execution is by

means of conditional two-way jumps or branches to adjacent location
(address) "pairs". The address of the "pairs" is provided from the
ROM's output with the decision between the two addresses made based

on the test result.

Figures 6.4.2.1through 6.4.2.3 define the instruction format, the
usage of the different fields, their respective bit assignments,
addresses, field values, and labels used by the language translator.

Bus Control Sequencers

Two independent micro-programmed sequencers provide the decision-
making and control functions required by the protocol of the
UNIBUS.

DMA Sequencer

The DMA Sequencer is a set of ROM's organized as 512 words by

16 bits which functions as a "ROM-register sequencer". Inputs
provided as addresses consist of bits defining the desired
function, the current state of the sequencer, and UNIBUS lines
whose states determine subsequent actions. Figure 6.4.3.1.1 defines
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ROM:Address:

D Bus Bit:

Specific Bit:

Source:

ROM Output:

.COMMAND DECODE ROM FORMAT

AB | A7 | A6 | A5 | A4 | A3 | A2 | A1 | AD

141 12| 6 5 4 3 2 1 0

ERR | MOL | VV FUNCTION GO
RMDS RMCS1

716151413]2|1]0

VECTOR

Individual Bit Definitions:

ERR: Composite Error Bit
MOL : Medium on Line

W : Volumn-Valid

GO : Go or Execute Bit.

FIGURE 6.4.1.2.1
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Valid Combinations: VALID FUNCTION
ERR MOL vV FIELD VALUES VALID FUNCTIONS
0 0 0 NOP
' Drive Clear

Read in Preset
Pack Acknowledge
NOP

Drive Clear
Read in Preset
Pack Acknowledge
NOP .-

Drive Clear
Read In Preset
Pack Acknowledge
NOP

Seek
Recalibrate
Drive Clear
Release

Offset

Return to Centerline

Read In Preset

W 00 N OO & W N =~ W 0 P O OV OO DO O O DS

Pack Acknowledge

(]

Search

Write Check Data

Write Check Header & Data
Write Data

Write Header & Data

Read Data

Read Header & Data

Drive Clear

— ed e ed e e
SO O W o oD

Drive Clear
Drive Clear

— ot
- - 0O
SO

Drive Clear

FIGURE 6.4.1.2.1 (Continued)
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ROM Address:

DISK SEQUENCER - MICRO INSTRUCTION FORMAT

8 7 6 5 4 3 2 1 0
CMD - STATE T
Micro Instruction Format: |
01 2 34546 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
STATE TEST MUX ORDER BIT ORDERS
ST T M 0 Z # ECC| G| H OF1 WIiR
Field Definitions:
Command Field (CMD):
Field Origin
cHD Name Value HEX
‘Disk Idle DI 0 000
Spare - 1 040
Disk Test DT 2 080
Spare - 3 0Cco
Hrite Data WD 4 100
Write Header and Data WH 5 140
Read Data RD 6 180
Read Header and Data. RH 7 1CO

: State Field (State):

Test

Field
Address Label Value
DIXX 00-IF
- 00-1IF
DTXX 00-1IF
- 00-1F
WDXX 00-1F
WHXX 00-1IF
RDXX 00-1IF
RHXX 00-IF

Results (T):

Condition

Selected test state low
Selected test state high

Absolute Address

000-03F
040-07F
080-@BF
0CO-OFF
100-13F
140-17F
180-1BF
1CO-1FF

Field
Value

FIGURE 6.4.2.1
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TEST FIELD (Test):

Field
Function Name Value
Unconditional Jump True 0
Header Error Summary Error 1
Index or Sector Mark 10SMK 2
Sync Byte (Neg True) -Sync 3
Data Check (ECC Error) DCK 4
Error Check Inhibit ECI 5
End of ECC Correction Cycle END 6
State Counter = 4 c4 7
State Counter = 8 C8 8
State Counter = 16 Cl6 9
State Counter = 32 C32 A
State Counter = 64 c64 B
State Counter = 128 C128 C
State Counter = 256 C256 D
State Counter = 4096 C4096 E
State Counter = 65536 Carry F
DATA SELECT FIELD (MUX):
RMUX Field WMUX
Read Select Function Name Value Name Write Select Function
Zeros Fill Zero 0 Zero Zeros Fill
Data Input DIN 1 CRCOUT CRC Gen OQutput
ECC CKTS - Bit O ECCO 2 ECCO ECC CKTS Bit O
FIFO Output FIFO 3 FIFO FIFO Output
ORDER FIELD (Order):
Field
Function . Name Value
No Operation NOP 000
Data Check Error Enable DCKEN 001
CRC Error Enable CRCEN 010
Bad Sector Error Enable BSEN 011
Format Error Enable FMTEN 100
Set Done Flag DONE 101
Spare -- 110
Spare -- 111
BIT ORDER FIELD (Bit Order):
Bit
Function Signal Name Position Comments
Clear Cmd Register CLR CMD 14 Default =
State Counter Enable CNTEN 15
ECC Correction Cycle Enable ECCTN 16
Clear ECC - CRC Circuits ECC-CRC 17 Default =
Enable ECR GENCRC 18
Header Compare Enable HCEN 19
FIFO Output Enable FIFOOUT ' 20
FIFO Input Enable FIFOIN 21
Disk Write Gate WRT - Gate 22
Disk Read Gate RD - Gate 23

FIGURE 6.4.2.2
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Language Form

Label (1): 1IF [Test] THEN [Label (2)] ELSE [Label (3)1,
RMUX = Name (1), Order A,
WMUX = Name (2), _ ,
SET [Bit Order (1) &..... Bit Order (N)],
Clear [Bit Order (1) &..... Bit Order (N)1;

FIGURE 6.4.2.3
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¥€-9

OMA SEQUENCER FORMAT

ROM Address: | 8 | 7 | 6 | 5 4| 32| 1 |p
SEQ TES SEQ
BG | CMD DONE| “T|NPG|BBSYO |SSYNC
ROM Output: 15 14 13 | 12| 11 |10 |9l 8 [7] 6 |5 |4 |3 [2[1]0p
DMA| BUS DMA HOLD| OMA | DMA

BR | NPR | SACK | INTR|MSYNCI|BBSYI|OUT |MASTER EVENT |TEST|DONE| DATA| BAD | OUT

Field Definitions - Address:
Command Field (CMD):

Disk Command Field Value Comment
DMA IDLE 000 No Operation "
NPR REQ 001 Bus Request for DMA Transfer
REL-WRT 010 Write Operand to Memory and Release Bus
REQ-RD 01 Request Bus and Read Data From Memory
DMA WRT 100 Write Operand to Memory
DMA RD 101 Read Data From Memory
BUS REQ 110 Interrupt Request
DMA TEST M Self Test of DMA Sequencer
Individual Bits:
Mnemonic Bit No. Comment
SEQ-BG 8 BUS GRANT
DONE 4 Sequencer STATE - Internal Use
TEST 3 Sequencer STATE - Internal Use
SEQ-NPG 2 Non-Processor Grant
BBSYO 1 Bus Busy = Input from Bus
SSYNC 0 Slave Sync - Input from Bus FISURE 6.4.3.1.1



Bit Definitions - Qutput:

Mnemonic
BR

NPR

SACK
INTR
MSYNCI
BBSYI
DMAOUT
BUSMASTER
DMAEVENT
TEST
DONE
HOLDDATA
DMABAD
DMAOUT

Non Processor Request'

Interrupt Request

Enable Data into UNIBUS

Enable Address and Control onto UNIBUS

Priority Event For DMA
One of Two Sequencer Controls

One of Two Sequencer Controls
Latch Control for Data From UNIBUS
Filler for Unused Locations

Gates Data onto UNIBUS

Bit-No. Comment

15 Bus Request
14
13 Acknowledge
12
11 Master Sync
10 Bus Busy

9

8

7 Not Used

6

5

4

3

2

1

/) Not Used

FIGURE 6.4.3.1.1 (Continued)
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the fields, bit assignments, and functions of the
DMA sequencer.

6.4.3.2 Programmed I/0 Sequencer

The PI0 sequencer is a 32 word by 8 bit ROM which
functions as a "ROM-register sequencer". Inputs

are provided as addresses which consist of bits
derived from UNIBUS lines whose state determines
subsequent actions, two bits which define the current
state of the sequencer, and a bit which signals the
completion of the bus transaction. Figure 6.4.3.2.1
defines the fields, bit assignments and functions of
the PI0 sequencer.
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p1/0 SEQUENCER FORMAT

ROM Address: 413121110
REL|DEV 10UT| IN
PIO|SEL|CY | BIT{BIT
ROM Output: 7 6 5 4 3 2 1 P
PIO | PIO |OUT | IN | PIO|SSYNC
BAD | EVENT| BIT | BIT | DIN
Bit Definitions - Address:
Mnemonic Bit No. Comment
In Bit 9 Sequence STATE - Internal Use
Out Bit 1 Sequence STATE - Internal Use
c1 2 Unibus Read/Write Control
DEV-SEL 3 Device Selected
REL-PI/0 4 Release PI/0 Sequencer
Bit Definitions - Output:
Mnemonic Bit No. Comment
- '} Not Used
SSYNCI 1 Slave Sync" .
PIODIN 2 Enables Data Onto Unibus
INBIT 3 One of Two Sequence Control Bits
OUTBIT 4 One of Two Sequence Control Bits
PIOEVENT 5 Priority Event for PI/O
PIOBAD 6 Filler For Unused Locations
- 7 Not Used

FIGURE 6.4.3.2.1
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M M- GND
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P BUSAOL P BUSAOIL 74
L3 BUSACIL K
8 s
GND T GND T
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READ DATA 2
GND
L c [ F 2 | READ CLK 2
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WRT CcLK 3 [a]d]
GNO [T
WRT DATA 3 (B2}
UNIT sewp 3 [
L O BEEX END 3  [i023
K 48V TAGt [T31] TAG 1 GND  [i]24
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REG 798 9 7
2ido odl—wcurew |
(205 41,905, 5¢1, CAS. BN, 1081) paasor;::fm oAt A1 al CLR CM.
205, 4D 5AS, 5C1, 6AS.8D1.I081) DBUS03 b acf2 Haz  oap;
(205.4D1.545.5C1. 4AS.801,1081) pausos>——t% 0o oDp2 Z|48 a3
08 68 A4 a4
0|y 224 ‘3 AS af%;’!———»nuu
He Bios a5l —wcarrr co> L1 el 1
uzen DEMDENAN y>—1——d 10 5|2 Q215—-CVALID  (345.488) 6l'as ]
(2A5) CLK > cLK 7] D3 as 5
.. LR o 06H2-wBr05mK 48> 24 co
= 3lpr a1 : WT DATA (5C3) A el
7405167 V1 ps  Q4HL - FDATA (448> ¢ Ueo
220 s
4DS> CLRCMODN 12 e AM27527
(/206) RESETN yg eLR )
(sAl> CoUT > 74508 25774 71
€2¢5) IOSMAK —
RD GAT:
(4A5)  WOOUT > DISK SEQUENCER ;
(4A1) FIFODOUT )— TEST MUX 9 £28 7 WRTGA
(4A5) SCLK I > 225 on ac‘3 |'—
YR Y
o c8 ) ; »0 21'“ az /?) r £
sen cro 2! 43 632
s> 0%z > <102 Liar o4z > HCENA
sen Cod > o3 s A5 G5
sen €128 >— 210e W a0 oot > ECC/CR
S8  C256) 405 21 01 = ECCTN
(SAI) 4096y 72 O A8
(4D6)  CARRY > b7 %
A gl
10
*3¥ 9 g 1»’—7c €0
7
221 SEL AM 27527
fht 2Nl s ’
74504 25
483)  FMTN
(a83) HOEN 9 221 7
40  gofz
P41 ot
22 laz 22
(acs) CRCRN ‘ L as 0573-
483> B3ERN 3120 N oad
510! ;’ A5 o5l
(406> BIOSMK > ~po2 Hae  aeps
T/?D" A A7 ar
(551> DCK >— Bloe w2 As
259 ECT - 3 bs 121
(5A1>  ECCEWD ) 75 ”? 381
N\
(5D ce > llg ¢Ideo
/0] i iy o
92 = AMZ1527
IdseL
745251
(4A5)  SCLK I >
DI3k DATA
SHIFT REG sYNC DISK
COMPARE DATA MUX
Z/41
pAL 2142 ZI45
(3D1) RDATA »— s oA z_ ,’5 Aé Sjico ' £CC DAT)
(4AS)  WDOUT > ¢ opff 2143 e ; r—’
C4D6> CVALID ac A0 ez 1rE=e
=27 /40 a0l 8las 3rcs ;
N4 T L] i
51 @€ A4 ¢2co0
#4504 |, aF s 4142 172 Py
(dAS)  SC0LK 2 y—————————FDCLK GO Al Zlzc2  2r|2— swoour
(405) RDGATE > e ani a7 = 1312¢s v
61 oHPE /
3daz e Hia
)-5,—30 r4 8 [] {l
C TV T Tusess G2 P43 b1dia
) 0‘—020
72 83 R 74
R21 J;.’_‘. g; = 745253 3 2!
gk IIZM 2
—
= d 7
8= PU/ (244, GA4,404 SO = AME5L52521 299
(406)  FDATA ) Bﬁ/ AU
74586 >
¢l ™> 10 SCLN2
(5A6)  ECC OO ) 74504
(4050  MUXA
(405 MUXB & N & seix!
(3A)) SELCLE NY 74504  (HOIABEIN
i
om“é" 7 I 6 5



DISK SEQENCER
ORDER DFCODER
£V (506> 2147
Croy @b AR ol3 > DCKENA (504D
s e = CRCENA “@ce
17} 2 2l T = BSENA 484>
A (448D —gqn 3 /’; f — o7 > FMTENA (484
8 MAS 1> PUI O § oA P >0 =5DONE N (560
4 Wes o2 74504
21 por THL
4
*—_qoE!
—3docz FIFO
T AM2s152536 220 292
4 3
(12D5) CLKR2N —3 e Zpt Do 0BUs 00 (188>
Ci2cl) FIFO DEST - 2L 5 £143 ————dea  aoly DBUS OI  (4DB.1188)
104375 D1 ’
- 7308 44705 o1 20
AT (204,745 48) Idres D2 DBUS 02 (188)
GATE (204 74308 [ Bdoes a2
9 pCPst D3 DBUS 03 (408, 1188
1 8 ebcrso o3 $
C(3A1) SELCLK N >— e T0P IRF P53 ]
74308 Idmr  orepZl
A (M”csu) PUS > * 1 B
—
ICRC (5A8) ”3% I 9403
IN (5A3.584) 20, 7als
249 74574
: 6 slewx <0
LK g pl
(4A1) IRFN ; 223410 293
ol 2l " af2 p Dol DBUS 04  (1188)
74574 77 ¢l -
12249 deo aolZ
C4A1) OREN y— P /" >cuz apd—— s o1 ;oL > DBUS 05  (4DB.1188)
4705 a1
' 74500 1 7%:,1,2’; gg 2? »=DB8US 06  (1188)
| Bbcrst D3 oo —temoBUs 07 (1188)
— bcrso a3
1 CIN S TC ToP IR‘DZ—F
H
o5 T — BYA . i PO 171
P
2, 4 a L H5 e crCAN 9403
. 2ids P G (2A8. 408>
CRCENA 8 /4' &R |
401> |
74500 |
£600~ (¢, | zi24 | ; zr 3
| ). Mé’j =DBUS 08  (284,1188)
0£59 19 16 0 6o
£ L a BT 194rTs  DIfSe—twDBUs 09 (284.1188)
il BN ‘ 1, :uK | ' 9;1722 o2 ?I DBUS 10 (/188>
BSENA y d
“en 2 e | g“ff;,, o %J DBUS I (188>
74500 | | "'Q;,cpso as 8
§ : 13d70p  IRFPL
— | | T dm e b2 |
9 6 R OREPS
I Y efr—=rmrN Tlps asié
(2A8. 4C8
4 2146 od-——q' PCLK I 9403
] L ~qK ’
FMTENA |
400> 74500 |
CRC CHECKER I |
GENERATO I
73
W7A (384) z/72 L of#—Heew = s
1y a}2 3 4C8. 11A8) o polZe—1eDBus 12 (1185
3ls0 ADisa I Pdeo  aol5H
1 . - o
*»—3-5' Bl | s o ? DBUS 13 (1188
552 c 2 —t=08Us 14 (188
, / 1 T - S | Ies b2 DBUS )
JT (8, 2 EWE 3 = T 270 —’d?ofi az (2]
408)| (eaV) PUI >HdP & 45 s oA ¢ DBUS 15 (1188)
M7 sf{Ne 4 Fcrso as J,
143 <(pcLk B2drop " 1rep] IRFN (2A8 . 4C0)
S 74504 dmr anzu% =OREN (2A8.4C4)
9401 =5CLK ZN Huso0 05 as £ =F/FODOUT (4D8)
74308 (382)
2448 9403
" —&5CLK IN
: 5y 5c4>
4308 ) 2140
(4C5) HCENA
R222 1K
) 74500 !
2 (A8, 500
- py4 (1108)
‘Ff” \ SIZE | CODE IOENT NO. | DRAWING NO. REV.
] FOENAN y——
A8 (ZDCLK IN >—— D | 50473 03/90 B
12ANCLRFIFO N >——
SCAENONE | [sneer 4 of (s
1 4 3 2 [ s0e097 5 1




(128) ENPATTN D~
| IS8
7)) > . -Ecc
D CHECKER /
135006 GENERATDOR ECC PATT
REG
4 158 A 37 21s
g) b 2loz  az ’2 ﬁ 08 ae,ﬂ-—— DBUS08 (283, 11
—2Hos  asZ Ho1  a1fe—»pausoa (z84
745806 Hos a5 5joe  aw DBUSL (1188)
=03 aa-’g) 2105 asH&E—»paus1t (i188)
5 zs8 2os  asfl 201 are—s pausiz. (188)
A 8 77106 Qb o T [aY4 [s14 DBUS13 (1188)
o) 3107 Q5 {03 Q32— DBUSK (188)
of ar D4 Q44— DAUSIS (1/188)
74586 1] 221 2]
P ELns TN S P
oc -—Do——— oc
758
— f.)D" = 7aL537a 143504 7815374
|B 2,
74580 hd 3] 253
) r
99 2 1aA52L0
(485) £cc paTA  H— o, a 1278
D D
7 9
1as8L
74508 254
C , QA
2 a8
a ac
ao ¢
QE
ar
a6
Bhek an
7L5/a F 9
—>
1745200
156
, aa
A aa
8 ac
ao
QE
ar
as
B BL-0k QM
1415163 §5
ECC PATT
REG
z55 5
s a 9
' QA I~ 310¢ Q4 |——-DBUSOT (dE-1
Z]A as 5 2103 a’lE—e DBUSOL (1181
— a8 acp oz az 08U30S (408
aote 3or  ar —e 0BU304 (18,
acs 2los  aspe—= nausos o
QF b T D ab-,—l;—voausoc,(um
aa 01 ae—e pausor (401
(4435 sciK > Blhax anf3 ’,8705 a2 pBUSOD. (118
o
b
'doc
q4L5/64 9 7415874
(4cs) eccrsecnre )- if
= £LLOO (4A8)
A (281) rv PATTN)
13 30
(2A1) L LK N )
) 7 1 \./72
z
4 N
(4cs)ecern ) T 1as10
P EERITTRI 7 ] 6 5



= DA (4C8)
DISK
SEQUENCER LOUNTER
2149
a 114
) (4a7)PU I > 2 gg a3
a4 1185) aoc  aci T oLy
188) Idoo ap > Cca(4c8)
188)  (4ps > T
188) @OS)CNTEN ) 7T
raa)) "—ZOLD
1-1. bCLK
a8) (sas)scL K2D— ; '
qeLr co
F4LS1L1
ECC_POS
REG
94
n 19
45108 a8 DBUSOO (11838)
7a]07 @3 DBUSOI (408, 1188)
219 73|0  QupE—e DBUSOZ (1188)
s 14 3 0S5 as?——-— 08US03 (408, 1188)
2 DA QaA 5y =107 atf=s DBUSOA (1188)
Zz108 a8|= {0t  azf;— DBUSOS (408, 1188)
oc act; alD3  Qstg— DBUSOL (115B)
250 ao 77104 @as—w DBUSOT (1188)
L o] ipeLs
i PS —q O¢
Al KN D>— )
(12A1) ELARDCK N D>— &’ 240 P
™ p ] 1 PCM 15 Clte (4C8)
(443) scLK N 2| |s qéLr co > 3z (4C8. 5C4)
. +—J ap—+ > Cla (48
3 FaLS11 Clra (4c8)
9,250 —cpeix I > C128(4C8)
(40)) DCKENA >——',‘—:-\ 8 “l d7 |
N\ b’
(sch csz > 74310 ' I
ni 7 a in.
18
N 17| oLt | — CZSLa (4C8)
(4D1) 3DONEN)- —qn Ecl%&'gos
I 222 I 2120 274
a| lb 2“ a4 ,,; f? hs as ——’Z DBUSOB (284, I1B8)
+—v al— o8 aspz a1p7  @1b2—s D8US09 (284, 1188)
4 256 LIB | 2pe  aclk 4o awllZ—w oBuso (28)
= e = ] Fex | L_OD ao 31ps aspE—w pausy (158)
1) C40%% )— A 10 =101 atlts—- pauUsSZ (1188)
(Si‘.‘.v)) :ccr,v 53 | | = A —2ipz  az[2— 0BuUsI3 (1188)
14510 2o J»—— D3 Q32— DBUSIE (1158)
—9: 2lps a@al—» peusis (188)
'zl "5 DELK 11 s
J a 'deer co M3 doc
LTI v |
745141 = 74Ls%74
“r_J |
e |
o1
92N g |7ez0
g >
1828) 74500
1188)
408, 1188) 2148
‘1188) 3 13 -
aoa.)/m) z21 a gg gg 73 40906 (4c8,584)
nuss. I N 3 12
402, 1188) +37 »-{} 2 35, 22 A
1188) RIZ 74504 10
[13 ‘-.;- T
< 517
—QL0
- COUT (408
b pPus (acs) ' CLR O (408)
4L5101
= DCKN (1148)
—= DONEN (248)
o= £CCRN (11A8)
™ £0CEND (488)
(IZUI) ENPOS ~> SIZE | CODE IDENT NO. | DRAWING NO.
D | 50473 03790 1
scaE NONE_ | [smeer 5 o
T 4 l 504097 8 1




- -

8aus A17 L
BUS AL L

8U5 0 L

BUS AIS L
BUS A1 L
aus A L

8aUs A1z L

8Us ANl L
BUS A0 L
8U> AO09 L

BAUS AO08 L.

ousS A07 L
BUS ADL L
aus A0S L

8us A0S L

aus A03 L
aus ADZ L
aus AO! L
B8Us AOO L

(12¢)) marx -
(1205) cLHriIn H-

8auUs5 INIT L IE;I F

(nci) mar  D—

(1¢)) BUSMASTER N )—

UNIBUS
ADDRESS
TRANCEIVERS
z10
o1}~ 19 svse &2 =
o RIS
Cee —qaust Rof~= = I (Y
E2z} 4 R3 - INIT (12
= qeU50 az}2 > DBUS 09
’:c suss A3 o8uUsOA
hc se Azt
rzf_g‘ " {%ﬁ gg_f 5
';] o —1. D DCRP
74500 - 2908 =
za
EDZ 16 {ousan &3 'f
a ROl
[(Ex1} qouso Rl >
" RIS
[(Exz}— qaust Astz = 08US 14
AD DBUS13.
ECt 'ac BUSZ At ;; DBUS 12 |
2 -
——7dee A2, DBUS I |
, 2N . ' "E pral 735
_zr_\,- Tt pocre
74300 = zaos <
z7
12 12
Ceay qavsz RZfs
a ROFE
ik ~dauvso r1f=
5 N4 1)
Cer1})- qaust Azfs > DBUS 10
A0 DausDA
1
Cenc > " susa ar|5 = DAUS0A
7: Be A3 > DBUSO7
19 ALE 75
Ci
*—P OCRP
= zao0s =
ZL
(EPz } dovse mefi
[ RArE
i) qousy R1E2
G RONS
CEvi} qavst az 3 = DBUSOL
a A5ty > DBUS05
CeEv 1 q8uso A1l = = DABUSDA
‘;’Q ae MO P » DBUSOS
[ DCRP
= z9os =
F¥.3
o
A7 dsust A1 ,”z
18 NI
(21 qouse ASHF
RO
Er 1 " auss A ) = DBUS0L
a Az [ > DBUSO!
EAL Sqawso asts = DAUSO!
AO
L,_g oc 5
—D OCAP -
= FXY-Y:

DI



(1241) nﬂ.’on/vk
(1ca) ci
(6BI)DEVSEL N (L
(TAL) CLK %2 b
(706) Maynco )
PI/O SEQUENCER
M)
28) - 33 140
(284 ,/838) 08 asl? 18 .
(254, 1188) Loz azl2 e  adr
0L Q3 .
plos 2202 11]ae g:-‘l——;-—,—prumrv( )
? Da Qa Z 10} p0 a‘,g_’u
77 D3 Q3 G a2z
3107 a3 ar}h-
T or Q1= m.l.
TP LLR
[ [
1 743374 1l 7143288
UNIBUS = s1002M~ (0C8)
ADDRESS ssvacr (08
DECODER
1
1]
188) ADDRESS SELECT ’5
'tasj) 7600007117140 3
188
188) q‘il a ;g &1 o
E4~E o) s
MS8h6 ,; 745133 !
a 22 . Z
JUERNG s) 13
73580 —
2 23
le 9 1)
73580
e, 22 "
JL 3)
158) 735806
284, 1/88) m 23 "
184, 1188)
188) lee—gs 2}
735806
F32
[ a
£8~ET 1)
7458L
0,23 .
£14—£3) 2)
735806 +5V
£ Z3 “
I E 11 4' ‘z'és
7l8|3a|s|e |0} Ta5CL , ~ (604)
e —1 Syl am ad :
.as)/ ) "=L.' 'r,—, g L{: L L‘J +5V oevast
A o i b PZ/0 VECTOR Loz
we,ve8) | | et 259 9
!9 a1} —sl—4>_ 74 MBUS
o 48 75 06 (%3)
1 P 172 | b= 1,
7i] Al gj'u’"""_l_" i JBUSOS (XN
A5 —’——""’"]
Sas a2i3 1| 1> JBUSOS  (3¢9)
LERN- s sl ) Is .
L) &1 1Az 4at J8USOS (309
(‘sos co H>— N Gy ‘= b e Jausoe  (39)
,:.- 32 + ;_T—__..
"L{Z_ £ JBUSOI  (5¢4)
= 74s547Z 4| %.;L‘__.. JBUSCO  (9ce)
| ) 18
r-‘r&:,—*—
ias) == "
9,‘,’;,')”“) ROM ENAN H——- t > |
' —————
- o) 745240
SIZE | CODE IDENT NO. | DRAWING NO. REV.
D | 50473 03790 B
SCALE YONE | [smeer & of 13
E— 2 504097 B 1




8 | 7 6 5 v
D
(7ce) NEM
8us88syt [Fbi_}—
Busmsyvel [EET_}
D S 4 =)
ll 1 Z35 23/
4> jto_, 13 aslfZ
MSYN D5 Q5w NEMS (348) .
e msvners >—14, ___a_\‘__/ | Yoo 8lps a4 : oz azft
e D 13 | 7lps  q3fe Adpor  allt
(7c1) 88svr —-2 ; D 8lps g2 4o, aulfs
1. '4 : 31 ol ps a4l —
sl r—<{>'4-— L VRN 23 elps a3l
Gcn ssvacr
? Hpz a2 lps  gslE [
9 s o arle 5
4] | ¢t D (LK
Ca) DMACUTS > | J ] Ganion :/> ax
wzj.a T _["4“ ctr  |7es17a
L 1 743379 TI
susciL [EFZ }
susssynet [E3T -
(ra1)  seanpPg
(781) SEQBG > DMAOUTS (7D8)
{7¢1) MSYnNCI >— 220
7A K#2 >
(ae - axte 9| )E MSYNCIS (108,708)
C 74508
1
—> 7445023 A
(¢e) MSynCIs > &
&
»> 1
iz 1a POS (12¢8)
A PB > 4 LGN - BT 2lp" o NEM  (107,1184) &
_ 8
tiax 48 s o
tILB 74579 142 |74s74 s
B (1241) RHER AN ) +
&
= HOLD DATAS (8A8)
8
232
(rzes) axsv > Z 1"
74500
e 232
, 3 OMA
COMMAND
— 74300 REGISTER
f Z30
g.
f —(‘I"
'1 (1343,13C3) MIR34 > ZA aofL-
(343,133 MIR3S > ] ve
(343,13C3) MIR36 ) {, ¢ oA
VP 3
7 P
(1201) DMALDN  )- 2di0 3
Ehew &
s 21, R | 745103
Al (eos) cxezn > 10 eLKez(co4,7e) —
74500 -
. (r2¢6) RESETN >
L J Tyt 'Msu 7 [ 6 5

S




DMA SEQUENCER
Z33
a0 aqol“
2 arl
—az  azf®-
—%as 32
Slas  gall!
lelas  asff2
71 PV 7]
18 i 17 DAMA EVENT  (1184)
a7 qrlft
91 a8
15d 5
—_l_:c 745472
234
) 7
A0 aoa BUSMASTERN (LAS)
2la  af DMAOUTN  (8¢8)
2Maz  q2]? a8svr  (708)
Has Q32 MSYNCI  (7C6)
E] PR I
9 )
a7 arls INTRN (848)
A8
el ex
18
‘E’:Z {FA7T] BUSINTARL
L “AmzISZ
FT2 | BuSssAcK L
€2
BUSB6OUT TH oy, FJT_] BUSNPRL
N 7 H
| €25
| ﬁﬂ: &8
- |doseeoaTeH) o—{DHZ] BusBR4 L
| 1)
BUSBGIN 6 H o o——{DFZ ] BUSBRSL
€24 32 E20
o——{DEZ ] BUSBRGL L
bus €28 €3/ ! 7
o—D0Z] susar7L
BUSBCIN SH .,
BUSBEOUT +8v +5v
Hlear
B8USBGIN 4 H
R3 2 Rb @
180 mo§
< <
_zZe 1T seqss  (7¢e)
mms ol ] o
D Lo
" l2 )
= o
<
/sl |4 €BT | BUSNPGOUT H
7| j P—L|
| | :
3!‘ ld s> 3€anPG  [7¢8)
', i 150 P¥
5]
(] } s N2
L | 0—4_/’ ; P8 (780)
"
NT } 10
BT P ocio seco
- — s

- D | 50473 03190 B
— _ scALE NONE | [smeer 7 of 73
T 4 I 50407 B 1




UNIBUS
DATA
TRANCEIVER
z19
1a 12
aus biIsN  [Z0Z )}~ ~qausz Rz |2
ac |21
BUS Dlan [ZEE lod Buss R =
_— as (1]
B8us 013N ([ZFE }— Yqauso RO £
Y EY
aus oteN [CHE - f,’oaust R1 ?
> AL
(£
z11 " R /
(e conema > 2, [T, B
(1205) cimin » s| P [
74500 zea08 T (12c1) BARDEST
g9 el (1205) cLKIN
(Cly DmAOUTN - 8
(6C1)  PIODINN 9
C Jasns Z18
aus o1 N [ZHI }J— Yamz rz :g‘ (1281) BUFFDEST
Py IE)
aus plon [Eoz F Yed musy R3 ;fk (1281) BUFF SORCN
as L
BuUs poan [ZxrE} 3d suso RO;J
A0
Bus posn [ELE ‘;c BUst A1 i]-,
7qee  arpl
'q ALE .
HAs
b—>DcRP
> zaos = .
- (r2c1) X PAGE
217
14 12
aus pon [EMzl— qausz Rehe
az2]
B8US DOULN [EVE bdaust  a1{Se—
ar |
8us posn [TPz F 2dauso Rog_T
A0
B8us noan [Nz} ’-;‘C BUs3 R3 gf
Adee a3l
ia ruE I
1 F1eA0¢
i —D DCRP
/4 908 — '
k I 290 = (1383.,/3C3) MIR 43
(5 (1383, /3¢3) MIR 42
T (/383, /13¢3) MIR AI
13 (1383) 13¢3) MIR 40
|14
L
T (12¢1) xFILEDEST
17
116
[ _Irs
|
Ny L — sasrar —
(e INTRN >— VEC ADDRESS 21
sus poan [CTZ - BuUsO Ro L
‘ AQ
i 8us pozn [CUZ} 2dsust A1 5
At
12
ausooin [CRZ}- qouse Rz e
A j2]
8
8us coon [ZEE— S ousa A3pHE
2 YR 7]
(785) HOLD DATAS } 7id RLE 3
(1281) DIRENA N 0E
‘ - EN.‘)RCP
ta08 T
(1201) xFILENA N
0::-:.:-:::."..“5“ 7 6 ‘ 5 T




> DBUS IS (1188)
> DAUSIA (1iB8)
—= NBUSI3 (1188)
» D8US1Z (1188)
= DBUSIT  (1188)
» DBUSID (1188)
> DBUSNTI (254,1188)
> DAUSDS (284,1188)
> D8US07 (1188)
> DBUSOL (1188)
> DBUSOS (408, 1188)
- DAUSOAa (1188)
- DBUS0> (408,1188)
DBUSOZ (1188)
= DAUSO! (408, 1/83)
9—> DBUS00 (1/88)
z70 11 |refis| a 26y |m|rsfefrr 20 nleln|a 89 |ujss zTu
BAR IDIDIDIO Ip MIDID Ip ID ID ID BIDIoID| ZHA8 BYTE
5:0551 5,40':34 5:0521 5,,',,‘54 BUFFER
5 iB® R "'Ay ‘,’m ‘;‘AI I;Al
D1 Q! AL Al Al Al
Blng asl? Zlas Zlas Zlas Zlas
[1 e 177 EY iy 3l na 3] e 5)'aa
a b 5 17 AT n a1 I7A,’ n A7
"gi gis d PPN =d Y 2 a3 4 a3
115y asHe Ie)ap ——1 Ag 11 n8 ———21a8
Blpa aall 21 A9 21Aa 2 Ay 21a9
12155 asp& Az At AL AL
/8 2al tHene = we 2 we 5 we 5 we
DEST 2 /" 3 oc —dcs s —dcs s
KN >_< 18508 = T4L53713 52114A-1PC 52Z114A-1PC S2118A-1PC Se119A-1PC
249 ¢ d ¢
220
[ 3 J
] 3
- DEST)—] 2
N 74500 74308
ORCN Y—
o8
o a2
1oz arf2
T 5oa  asf2
zal 103 a3
42 a 7] EN -2
pAGE Y112 Ene
508
DPATH 15 (1008)
TaL5375 DPATHI4  (1008)
» DPATHI3  (0D8)
DPATHIZ2  (10D8)
DPATH It (10D8)
OPATH1O  (10D8)
DPATHOY  (f0D8)
: fz \% OPATHOS  (1008)
R 41 g
g 40 -
2/5
! 3
1Y334
74500
= DPATHO?  (100D8)
DPATHOL  (10D8)
7
10 OPATHOS (1008)
9
8 o DPATHOS (14D8)
4
S DPATHO3 (1008)
la
71 DPPATHO2 vo08)
2
[ | DPATHO!  (100#)
25
2L DPATHOO roos)
27
7
2
3
13 RIW SIZE | COOE IDENT NO. [DRAWING NO. REV.
5d ce B
4 D | 50473 03790
N = 82309
VA N ) SCALE NVONE | [swecr 8 of /3

‘ 504017 8

1




(1]

8 | 7 | 6 5 v
(I1387./3CT) MIR I8 HY—
(387,13CT) MIR 12 )
(387, /3CT) MIR 11 >—
(1387, 13C7) MIR 10 >
(1387.13CT) MIR 09 )
(1987./13C1> MIR 08 )
(13A7./3C1) MIR O7 3—
(ISAT. 13C7) MIR O )
TIMER
i 2/54
=3 Y] L
R23 4 02 GZQ' PRIORITY QUEUE
IK E; /2~
03 63
Clpg gafll
£ I - TIMER (988.9C8)
- o z181
CI2AD TIMLDN Y— fio Lo /5 ! 2 10 £ 9
2781 cLK Dz @zpZ—
I 4504 4 b
(1265) CLK 3N > B2 2|75 GBI
Yissoa CLR e|? %7
74L5/01 1 DI al
/
15| 30
N 4 AZ
A Clo > /3]s
(1er) DMAEVENTS > 3 |
——ZdWE (981
Ldce
(9A1) (LA ) 7435165
3, | © (GAL.1081)
(2A5) IRFSN >— P (6Al. 1081
(A CLS > 1 I GAl,10817
(2A5> ORESN > 4y | | (GAI.10B1)
(905) TIMER > o 3 ?:;‘/ 'ﬁZZZ
(A1) CLO > .
. DIsKk PRIORITY 74551 (GB1.1081)
M 1081)
5, J 7 Zrssl
(1ID5)  SMK B >—1A0 GO ' |
(1105) IMKB >—%Al oI 3 |
285) owncC ;j;az 0z 4] Z2/25
2857  SEND s a3 - 1 | ¢ior aipl
2AS)  SKERN >—21Ad  Qapl- 1T | Aoz ozp2
(285> seL a5 as|Z- z Zps  @3pld
@ss> By N >—Hae  aofi2- il 8 4o aop>-
2A%)  FALT N a1 o7} I ,
285) roY > a8 | 550
Bden I I 14142
3| 131a3
= 145472 |
|_ _____ ] %m msn
74504 *+—=qcz
(94D (L2 ) 745183
2D
(941> CLl ) 7 w2
(245) DNN > /2 i1
(13AT.13C7;
R 74500 (I3AT.I3CT)
(9A1) (L3 > +5V  (BAT.3CD)
(13AT,13CT)
€941 PADD 2 ) RIS RIS
(9AD) PADD | ) 2127 IK 21K
A1) PADD O ) 12 i
CI3A1.13C7)  MIR O3 ) 5 gg 3;‘1 . o8
(13A1. 13C7> MIR 04 ) PRIORITY PRIORITY o0  aobZ Gor)
(38 PUZ ) ENCODER ADDRESS REG o, a1bL
o zi30 ) % ) Aoo?,——-———j,'zp 2ap2 /; AO
5 14 Arpl— T3p  sa Al
(905> Timer >3 (i2d, a2 oo eaf? 21A2 (r34713¢
(9A1) cLr Lﬁc_a 2l 40 A3
(7181 wp —Ld4 i A 3 dwe (rsa3rx
_L_!-c 5 S 1a 2 [o2d7E
| [ 342 cob2 Lp 70 % =4 (347,1x
(706) NEMS | Ld4d7  aspa Lo sald - 745189
17194 347,13
3 Lk ,
| qer Idoc
| 74148 21239 5974 2128 434,13
— 1 zi01 YT > CLKS (3A8) (34,1
74564 L 3 >4 !
= . - 74504
6DI>  PIOEVENT Ny— 78300
(1205) CLKB3 N > ¢ (1881,1301)
(381, 13D1)
<1381, 1300
5 2182 z181 2152 (1381, 130>
(1385,/305) MIR 31 ) ‘:)’L"_é‘{>‘ l;\ " (12A5)
.13D1) MIR 62 > ! D— U2A2)
(381,13 be 74500 74504 ——=WRTQN  (10AZ)
74386
981) QENAN ¥
=g [ 7 I 6 ‘ 5 T



JUMP ADDRESS
BUFFER D
Zéo
',r_l 4> |
8l l’/\t 12
' ol Iy
! ]
o] 14
t
IJL ) 17
2| 18
= I %» |
17, l; 13 —_—
L} b T
15] % Is
4 P e
T I
(981) PLENAN > al <{>_J |
L~ _ 1
745240
10817 JBUS 00 >
g5 ysuicy s
J o0z 5
081> JBUSO3 ) MICRO C
081> JBUSO04 > SEQUENCER
081> JBUS 05 >
081> JBUS 06 ) Z 100
108> JBUS OT >— 34 13
Do roi2% > ADD 0O 130 8>
;“pr e > ADDOI 308>
Dz rz = ADDOZ «3D8>
4303 Y33’9 > ADDOS 308>
D4 vals > ADDO4 308>
41ps &ir = ADDOS 308>
;97 06 Ye z% > ADDOG (1308
2 DD; ;;22 > ADDOT 308>
»ADDOS 308
»5v 209 yoj2d (/308> [
oo Y/al@—zs
RIG 21 pyy yipEe—
1K B P (13A8)
NBD TEST N >— % Y FOLIp—
o $—2A{ccen PL b B399 o prenan  (9Aa,5c4)
= Al #Map bl > ROMENAN  (GAd, 9A4>
= YELT b = GQENAN (948>
(12D4) RESET ) 6 g 310€
(2C5) CLK3N > bcp
Z 181 210
74504 I'__— 17
BCT) MIR 03 >— ' ‘; 12 B
3C7) MIR 02 ) , 13
BCY MIR Ol > r +5  GND
13C7) MIR 00 >— *1V 10 BOmz910 ®
o
261 _Zn _ _ W
cen A j ¢ T 1 L Q
ROMENAN s | 2 = (3
[+)-2] 74308 } {?c t = ENGCLK (10A2, 1084>
L 1,9‘
AT MIROL > t f -
NXT) MIROS >— g B - PADDO (388>
¢l 4 |~ = PADD | 988>
WIX) MIROG > T B& I > PADD 2 (988>
m,cD MIR3Y >— 134 {Z U C LATCH
) e /s s ' 2157 ‘
IxX7 MIR3B > | % Ty A oofZ >CLo  (9C8)
s wonsy >—— 11 & se of cts e
9] ! 3| p _-.97 > CL3 (988
| IR _ P Q4TS cLe  (9C8
745240 G Q9| 7 =CL5 (9C8
e -
301 MIR 61 ) dcen 951 mee oca A
301) MIR 60 >— >
DI MIR 59 > 1415259
301> MIR 58 ) 23
1AS) CLENAN >
‘A2) CLREVN X SIZE | COOE IOENT NO. | ORAWING NG, REV.
D|50473| 03190 B
] SCALE NONE | [seer 9 o 13
1 4 3 ' 506097 8 1



€3

(8A1) OTHOO

>
(8A) DPATHO! )
(8A) ppaTHOZ (¥
(8Al) DPATHOSD )
(Ba) OQPATHOG é
(BA)) DPATHOS &
(BA‘) DPATHOL (
(BA1) DPATHOT -
(s8)) DPAaTHOB )}
(s2)) peatHo9 S— +
(88 pPaTHIO & .
(881) OPATHIT )
(881) DPATHIE t :
(89) OPATHIS Pe
(emz DPATH 14 &
(881) DPATHIS )
LITERAL MUX (l:As.ucsz MIR
(\3A3 . 13¢S) MIR/
(1345,13CS) MIR;
284 ?ns, :ms;))mm :
N 1" 13A5 , (CS)MIR S
(13a3,13¢3) mIA 39 De 5134 2 | ™8, 3CAIMIA ;
(1383 13¢3) MIR 33 2A 3y » ¢
C 14 3IBS,IACS)MIR ;
(I3A3, 13C3) MIR 37 aA
(3a3.13cy MR 36 S 3 AR & J (1385, \3CS) MIR2Z
' g 0 (1385, 13C5)MIR ¢
(385, \3CHYMIR 31 > @ 28 oy b2 1383, lacskmznl
13122 1383, ACI)M IR«
EY a 1383, I3)MIR £
e (383 , 1IX3) MIR
I B (33, 1scs\mrA
—1—dq6 (388, 3¢9 IMIAR 2
7aL5257 (V385,138 IMIRZ
(1385, 1IXsymMIR 3
(usay ALy
ns
(138 ') MIR 2S5 > '5' 3A 9 ((:::3 A:;CL;
(13A3, ICYMIR 34 be 71 R M
A3, I3CHYMIAR 33— z]42 7
1343, ICIMIR 32 ) 1A ey
“"g‘ 25 1z
p31z8  ar (128) z9oten
p-5198 a (Bt ENG L
* 18 1y
,' SEL
-d 6
7415257 (loc1) RAr
[{7-14] L
Zoa
1" ( )
—{3a I3A%, 13C5) mIA
p2lza  av? (V3AS , 13C5) MIR
51 9A 7 (385, 13C5) MIR
=lin 2zv
10
1Y)
lzpg  avHe
13
3]98 a
; -
SEL
b5 2,
7415257
163
1"
| G A ?
O—m—‘ ZA k)4
tz1 4
L=11a 2y
2 38 ”2
1 Ll (vedd acwe
K) 7: wihe G283) AC
(120) CIT 3EC ¥ Hsee
(12DI)) LITENAN ) G
74L5Z257
(1387,1307) mr
(1387, 1307) mI
pEmEETY 7 6 5 !




al

I

NAEO

263 162 283 782
2901 2901 2901 2901
lIZHMZS Z3{HZ5 212324{2S 2324|125
« A 70 4[TA.02 DI6O L[D3 020100 4[D3D2 0100
WIRI8 P £ P& ] Pé 7118 71 L3 DATA PATH
IR 19 - +z7 HI1 I 17
AIR 20 I It IL I
IR 21 S ZUTs 2liys 2175 ZlTs
TR22 S 2Bi1q 28114 28174 ZBl1a
Im 23 & 2llrs 2Ll 2b175 2bl7y,
IR 24 >— ’,g Iz e 121z 1z
ITR25 - I It I It
IR26 > 12110 12110 2170 2110
' ' ' ]
M A
e £ i £ i
IR 42 - a1 2 A1 2Ha1 2 At
IMma3 >— = A0 - A0 AD = AD
\ 20
o 3 e Hle2 P e
IR 28 2— B B B I3
IR21 o =Y ler Ale1 ar
IR 30 P— 80 80 %) 80
+3v 2las aofl—"as oot —Yay  anlZ “las a0l —eao (\on,\ou))
:fg —21 RAM 3 AAMOHT——— 2] RAM3 RAMO p RAMNS RAMO RAM3 RM!OT. RAMO (IOA3, 1084,
31 . +5v ) +5Y = +5Y 3y +.
Aum = %%gfm N, %Zﬁn o %ZZR 10} %Zéa 1o}
ALUZ - F:0 F0 F-0 F10
UCRY Benvsa en B2 33 ania an BT 3N rnsa anF2L P enia vt » cnv (1043)
i o Slep 4’05 cP Slep 425 cp
oF 3 o€ &
Y3YZ Y10 Y3YZ V1 Y0 A vy e vivo Yivzri 1o
AN S 136 a[s3130 ho[a37[3s el o paus oo éuuﬂ
e @ ’ > DBUSO! (ADS,1BR)
4 ’ = = pausoz  (\1B8)
1 L L = 0BU503 (408, 188)
37 = = - ~ DBUsSpa  (1188)
b » paUsoS (aps,lisa
RAMO SiTer - 08US06 (118 )
a0 5 ;nt_ v 1 é = pauso7:  (\188)
Ics = 0BYU508 (2B4,188)
2] P = DBUSO9  (2B4 ,UBB)
11 Py * D8Us 10 (11B8)
L 2 2 oous 11 (\1e8)
L 2lece o
= zca > 08US I1E ((nsa
N Lad = 0BUS 13 (188
g,';} S z g > DBUS 1d inaa)
IR 19 rC ,;c G & DBUs 15 (1188)
z6 SHIFT LEFT MUX 281
785253
38 %AO @o %——— JauUsoo (9ce)
“re0 Zi]A! Q) g JBUSO! (9ca
E] AT @2 p—e JBUSO2 (9ca
aly., 12 A A3 Q32— s8USO3 (%4)
EY BNy Zlaa el o JBUSO4 (vc4)
10 73 NI IT JBUsos (Ice)
1 £co HAe oo JBUSOG (3Ca)
= ze 9 2{a1 a7 1S o JausO7 (3C4)
Taleer oy o0 (1oc) 21 a8
< 23 (a81) envGeLx poLx
= L1 (9As) wrTan 184 €r
. z]A D oy
145 'die
+5V ETN) A L amz7327
74304 741535.53
l'?a g 1&: CARRY MUX
Ic
ueo > ; ez L an (oer)
ADIN )— p Ics
7] 20
—Heer
Llarr 2vP2-
L Py
»
VIRIS > S z] A
ALR 14 D4 7 s SIZE | CODE IDENT NO. | DRAWING NO. REV.
16
IT= D|50473| 03790 8
| 14s2s3 scate NONE | Jsneer70 or 13
T 4 I 3 2 50407 B 1




i | d | -
——— v
4A3) PU4 H-
(aas) Pus > Lio 2152
o2f5 P al2 Imrs (acs)
74574
(285) 1M ) il vuaao-i
(12a0) cLRTMKN)- yi3
9 4 2152
215 PalB smeB (3cs)
o e
(285) ISMK > 3 cwe Tpé- 7150
(1281) CLRS MIN D> LA ‘; 0o
510t
1]8¢ 5
03 Y
15
1a] 02 1
305 wpb2
1z| 2L
D7
1
ol4
q
-+
s
785251
(28s) ove H
(zm%) ADY (Q
(zw5) weT e 2121
(285) asywn b q
(28%) SEL ‘e 5100
(28%) sSeEnD ) 3101
1122 s
75103 Y
425 whe
3
D 8IT 2|0t
TEST muX m o7
A
10
; B
N 7 g
DS ADI,SAS, 5CI,6AS B0\ 0B DBUS 00 ) Hoo ¢
DS, 401 SAS 5C1, A% 801, 1081) DBUSO | (C 21 o1 745251 ¢
03,401,543 3C1,6AS 801,081 DB USOL & 7102 s im
,Ds,m,sns,sc-,c.us,su,aoa?oausos & <jes Y
DS,4DI 545, 5C1,85, 801 J0BI) DAUSOG o 1a] 09 o »
D5,4D1,545,5C1 L83, 80 06) OBUSOS > 73]03  wp™
D3, 4DI, 545, 5C1, 683, 801 JONDBUSOL - 7|0t (i3
DS,4D1,5A5,3C1, 683,801, 10B) O BUSTT ) o7
"
o]~
318
‘7 c
[ e
743251
zT
a
BI, 51,303,685 LDS,8D1,1081) DS USO8 t 5100 e
81,581 503 485,603,80,08) DBUS 09 - 5{o1
4% 581,50%,685,8D),108)0BUS 10 & 710¢ 5
(481 381,505,4LC S, 8D1,081) OBUS 11 b 75103 Y
(481, 51, 05, WCS 8D, 10B1) DBUS 12 & 71 begd 0
(aBi, 58, 508,6C5,8D1,108 )0 BUS 13 & 3105 wp—
(481, 581,503,405,801,081) OBUS 14 < 12| Ol
SA\ 581,503 301, 108) DAUS 15 > " D7
(1381, 1301) MIR 6/ } ol 2
(138, uo? MIRGO O 9] 8
(™81, 1301) MIR 59 )~ c i
s
)39 | 145251
(1381, 30) mMIRS8 > "{}:’- o
Jas0a «:
u.")) CRC N >— g
Sal) ECCRN
(SA)Y DCKN (( C@%\%’{D
(4890 HCEN o (€
(w% FERN b piYa-)
2AS) BSEN d
2A5) SKZAN & Tg'r\l 2
(As)FAULT N )— 745133
ACCUrw N




' 4 2 1
(acs)
(1cs)
= ALUCO (10A4)
+8Y OMAEVENTS  (8)
TEST REGISTER TEST MUX
R4T
1K 2133
s 2162 _
N 3 2 q
Gocd aivs e 3
(roc4) ALUM S— 2103 a3 £ioe 5 0. 2132
4 q Qa
0o oty $— nlod Sl 303 2 TesTH (89)
y [Z o
7]Pe  QLhm E) i 1458L
7S o1 a1l 2|00
. o8 as 07
1 1"
LK A
(13a, 13¢) MIRSZ)- T Ien s
e
= 7405374 s
" qasezst
Zio! A
0285)  PWRUP  >— 3 Y'Y _g__
-5 D2 @z 7
. “al83 aifs
Da aa
0PN DMAEVENT > >os  aspE
(U e———
Blog  asl?
218t "k
gy (2D CLASN ! den
D 1415374
(13A1,03C1) MIR 52
74586
Q3a1, 13¢1) MIR 55 >
(cw,:sc:; MIR34 >
(3a1,13¢1) MIR53 )
034A1,13¢1) MIR3) >—
SIZE | CODE IDENT NO. | DRAWING NO. REV.
D | 50473 03190
] scue mone | [sweerst of /3
T 4 2 l 304097 B 1




8 I 7 -~ 6 | 5 v
»5v
b
ose |8 IZ‘SL 12. 24
1111 c{}“o, 1 ML > CLAAZN  (1AB,4Da)
MHE
1 74508
Z48
2i )3 |
4 ! CLK IN (2C4,4A4.4D4,
CDB8.5C4.8C5)
74508
5V
5,248
- 4 ) )& = CLKZN (12A8, 1204,1388)
yr
74
— RESETA 308
(2DP5.3A5,408.
TAS. 1288)
£45 9,249
EXT RESETN O 2l | =2, ] ,gi B actAIN  (185. 745,584,
o1 at 908.1144. 1244)
zg; g: 2 74508
17 Pl [
[ | s
(605) INIT , g_-;z b3
beLn bl wRESET (984> Z48
J3piL 2Ny .
c 91pH sV —a] ) B CLKAN (2A8.345)
(7€6) PUS »— ! nsos EST
743175 r {nnz
i L
[ -
L } £46
O EXT 3TOPN
z15
—> 27
10, O EXT CLX
245
(ra1) ocio » 17" 10 74300 pcLon
74504 G54 2 14
Y ORDER
B LATCH
Zzi36
€1381.1301) MIR 61 > A aot% =ADIN  (I10A4)
1381.1301) MIR 60 ) " 8 Q=
(1381.1301) MIR 59 > 731¢ [ 24 =0 LEDI »3V
W3Isl. 1301) MIR 38 > 75 .'62 3 5~ e st IR |
39 AW ——¢
€12C6) RESET N ) Bdrr  ast2 L,:\\Zte? —J
ae
ar . 1 b
[ “T£57 |
1815259 L
r’*" pm D
(W 53 il
r“.\“‘l ot —
» y, 2140 ===
(1381./1301) MIR 31 »— > 2
4 )
o
/i
(RDS) CLx EN )
S ALENAN (205)
59
»
(381, 1301) MIR 30 > Ll '::
_é"—)& S CLENAN (940)
7s/0
TS I 7 | 8 I 5 1



— Pll6 (11C4)

& BUFF SORC N (8CH¥)

y,4D4) o MUX Z41
DECODE
Z138 LITENAN  (10A8)
(1381,13D1) MIR 63 > 24 1vopd 508
(1381,801) MIR 62 > 3ls  1vipZ > LITSEL (10A8)
——dis 1v2ps = XFILENAN  (8A4)
(1343.13C3) MIR 33 » s apl
Ad, 4D4, (13A3.13C3) MIR 32 >— 28 2vople
c4.8C8) 1 % - anipll = DMALON  (TA8)
- 272 D;'
Z199 2Y3p=
_ ! 2 745139
«5V
X4,/358)
D BUS DEST
RP
TIK Z134
(1363.1303) MIR 47 ) ‘7’ A roé—
. 584 (1383.1303> MIR 46 H— s ML o FIFODEST (404
\3. 984, (1383.1303) MIR 45 >— c 2 » MAR (6C8)
A4.1244) 3 Ysb’g > MARY (6D8)
a2D5) UM2ZN - Hes  vafls > X PAGE (884)
e vy o> BARDEST  (8C4)
Zlpoc e~
(1985.13C8> MIR 44 - lder” v > XFILEDEST (884)
b—‘gc E2
ASD 0———-«:3 gtE'Z'
AM25152538
2167
14 ; » DORENA acs
s ] = AREGENA  (2C4)
c Y > UNSELENA  (2C4)
y§ ;] Z139 LE
: piles vl >0t wsrEGENAN (284
Wley  vs|8- 74304
2lpor  vel2—
—19der vi r’-’— 153
ved .42 13INp12 DCMDENAN  (4D8)
20 —240e1 74504
) 2doe2
— P (d _—
WAUP (1184) -  AM25L52538 = BUFFDEST [ 2}
D BUS SOURCE
2187
(13AL13C1) MIR 50 )- 5a  robl3 »=2301ENAN  (1084)
(13A1.15C1) MIR 49 > 518 viph > FIFOENAN  (4A4)
(13A1,13CD MIR 48 c vapl: =-ENPOS N (5A4)
’ ol., v3 > ENPATTN  (5A8.5D8)
< vp »DIRENAN  (8A8)
6 vspl = SCNTENAN (2C6)
Fsza e
%

(1IAS,19C3) MIR

36 >
(I3A3,13C3) MIR 35 )
CI3AS. 13C3) MIR 34 )-

(9A4)
N (908)

o RHERCLRN (788

- REL PIO N

(600

S CLR IMA N (1108

(I13A3.15CS> MIR 33 >—

& CILR SMR N (1108)

(3AS.13C3> MIR 32 >

& CLAR DCA N (3¢C8

® CLR FIFON (444)
260
(1381.1301) MIR 62 ;:;D____ 3138
(12€$) CLK 3N
Y8908
st | coot DunT mo. [ommemeg no. ]
D | 50473 037190 [
B 1 ' Jscmx mome | atize 3
1 4 | 3 | ———




CONTROL
MICRO-INSTRUCTI
(2¢) A0bdOO (¥
(acl) annot Pe
(?Cl; ApDOC &
(2c) a0DO3A b
() Aaonoa e
%lg ADDOS ‘s
A1) ADDOL )
() AbDOT )
(3¢ ADDOB >
(8) AbnO9 )
Z104 208
Z) AD ao; MIRLS (10AQ) ;_7) A0 aa%—-——»mrg:r (348, 10¢8)
Al a1 —emIR1a. (10M) Al att2 s mIR30 (iocd
2122 az|2 MIR13. (9D8) Ellaz @2l —w»mInrza loca
é Ay a3 g > mIR12 (1D8) ; As a:%——»mmza 10¢4)
3174 Q95— MIRI (a08) 5149 Q4 =— MIRZ] (loca) ]
7145 aspg—=mIRI0 (308) 5145 Q5h3—w MIRZ6 (10Ce)
Al QLie—e MIRO? (Y08) =]AL AL MIRZS (10C4)
%147 @1=—= mIR0B (%01) A1 a1=—m1r24 (10ce)
AB AB
—Heb eek —eb ek
'aCEZ 7 qQE2
£l El
AM27527 AM27527
z102 2106
19 7 19 7
75|A0  aofg— MIR07 (308) 5] A0 ao[B:——_:MIRu (10ce)
3114 Qg MIROL (utﬁm; 1 G ) MIRZZ (l0cs)
7142 atHE—e MIRDS5 (94,988, AL azlo—emIrz1 (10cq)
7]AY @35 — MIRO4 (744,988) 143  astz— mrrRz0 (10c8)
3]1A% Qapjz3— mIR03 (9B4) 514% Qs> MIRM \0BA4 | 10D4)
2]AS  aspZ—eMIROZ (784) 7145 Qshz—>MIA1S 1004)
S|A Q6P MIROI (984) £]% Quhe—»mIR17 (10
Z1A1  a1F=— MIROO ams) 2: A1 a1pF2—e mrrIL (l0BA
AB A8
b eLn b eun
e 174 £e
¥q s ¥ed 1
AM2752.7 AM27527
o Lo
(1208) cLnan >- i_cDL I
2103 74504 2107
M0  aolX MIRIS (1OAA) Dla0  aoll—e mras: (das,ioc8)
720 B 20 B ’
7ilAt arbs MIA1a (OAL) 771”1 artg—e=mIA30 (10c4)
T1AC  azi—eMIRI3 (I08) 1Az  azfz—emIRZ9 (10c4)
7143  aspz—emrasz (108 =1A3 aspz—eminzs (10ce)
5149 Qaf5—emIR1 (DB 51449 QoL 55— MIRZ? élOC‘)
Z1AS QSHz— MIAT0 9D 8) 5145 Aashz3—= MIRZL VO C4)
51/l Qb j5— MIRO9 (908 5] ALl MIRZS (ioc
21A*  Q7[=—mIROB (108 =141 Q1=—e mInrea (0cs
7218 2148
7T LK 7 Jar 3
£z s £C
¢der 11—0 &1
AMLTS2ZT Amz7527
Z\o! Zlos
19 7 21 v
5]A0  G0}z— MIRODY ?oa) s5]40 ao %—-—-MIRZ: (oca)
3] Al g mIROL %44,908) 37141 a1 f5— mIRZZ (10c4)
71AC  QLiE—e MIROS (944,988) 142 ael—e mIrz1 (i0ce
7148 ashz—= mIR0a (944, 988) 1A3  Q3pFz—= MIRZD (1o0ca
149 asps—e mIR03 (184) F|Ae aspz—em1A17 (1084 1004)
3175 aspz— mIRoc (J8e Z1A5 aspz—> MIRI13 (OD4
=|Ale  Qlafye— MIROI (1B4 $]AL QLb— MIR17 (10B4)
2{a1 ar/E e MIROO (3% a7 a1 —= mIRI (108)
AB AB
(s)cexs ) epein Lbein
£z e (34
¥der [ =]
N AM27527 AMZ7321
(v81) apooan )
£580—¢
R4
100

k]

ACCUINCIS
- aeote



4

)L ROM
CTION REGISTER

Zb -
-z’Z A0 QD ; MIRL3 (12D4)
3711”1 QlG—>MIR6Z (948,1244,12D9)
Az atir—e- MIRL1 (204,984 JMIAB  1258) D
3]A3  Q3HC—s= MIRGO (204,944,1IA8, /zes;
S Agq aa 3 MIRS9 (204, 944,1/48,1288
S1AS  QSHZ—% MIRSS8 (204,944,11A8,1288)
1AL  Qul—— MIRS5T glzas)
2181 @If=—= MIRS5L (1248)
TolA8
B DoLk
BJEL
—qer
Amz7527
Zuz
1910 aol—sw mzra1 (204)
Z0 8
514! Al g—>MIRSL (:2::4}
7142 Q25— MIR4S (12¢4 —
Z143 aszpFo—e MIR44 2c4)
5144 Q45— MIR43 (884,/0C4)
Sh ST el
Al A ,
2 a1 a1P2—» mIRdo (884,10¢4) - e ,
71378 540  QOF—=MIRSS (11A4)
TP LK CO a1 at 5= MIR54 (nad
B892 Eaz Q27 —= MIRS3 (1as
—q&! {43  azpz—= mIrsz (a4, 11B4)
Aa Qal——» MIRS1 (11A4)
AmMz7327 2Has  asf2—e mIRSO (1284
$1AL  aul5— mMIRaa (12Ba C
177 Q1= MIR48 (1284
)2
zio LK
19 7 TS hie
55|40  QOtg— MIA39 (34 4. 10cB) &1
>71A! altg—> MIR38 (944, 10¢8)
1Az aths—s MIR37 (9a4./0C8) Ama7set
A3 aalz—e MIR3L (748, 108, 1244)
) 5]A4 QAT MIR3S (TA8,10C8, 12A4)
2145 OspG— MIA3a (A8, 10C8, I2A4)
2|46 Qb= MIR33 (loc8, IZM,IZD‘V;
Z]A1 @1 MIR3C (/0C3, 2A4,/204
1|8
7P LLH ‘
O Zus
4 " ;
Pyvp— 75120  GO[g— MIRL3 (12p4)
ST1A! O g MIRL2 Eue,:w,lzw)
7142 Qzh5— MIR 1 (204,944,118, /zsag
7]1A3 A3 T8 MIALO (204 ,9A4,11A8, 1288
211 5144 08 5— MLR59 (204, A4, (A8, 1288)
" 7 F1A5 Q57— MIRSA (2D4, 944, IIA8, 1288)
A0 aol—e MIRAT (12¢4) Z]AL QL MIRST (1288
Llar  arf8—e mIRaL (1204) 7147 a1 mIRSL (1242
A2 AZe—e MIRAS (1204) 7,178
3]A3  azphz—e mMIR4aa (12¢4) TP CLK B
$1A4 @45 mIRa3 (=84, 10ce) 59 £C
Sas  astl3 e mzrac (ase, 10cq $2d e
£]AL  Qufie— MIRA1 (884, 10C4 S
2147 @1 MIR40 (B84, I0C4, AMEZTSZT o
—4 A8 —
»—%’AMLA
D e o
e w
9
AMZISZT b1
2109 3
” 7 19 L o mzASS (1184)
36| A0 QOrg— MIR39 (944, 10cs) 75140 00f5 MIRSS
57 A7 ar 5 —* MIR 33 (744, 10c8) 21 Ar a 15— MIR 59 (11a4)
1A Qzlp—= MIR3T Yu«./oca) AL GLEr—e MIRS53 (l1A4)
5143 asfz—e MIR3L na,/ocs.rzug 7{A3  Q3[T— MIRSE (jiaa 184)
3 Aag Qa4 73 = MIR3S (74a' 10C8 , 12A4 5 Ag 04‘—3—> MIRS) (1144
Z145  asHT—e m1Rr24 (7A8, 10c8, 1244) 7145 ashi—e mMIRSD 12B4)
T|AL QL= MIR3> é/ocn,/zm,/zm 5|/ QLpg—® MIR49 (1284
Z1A1 a7 MIR32 (10CB 1244 ,12D4 2147 a1 mIAes.(12B4
w8 7w \3
P LUK TP L
qd sz a0 £2
ir’&q er ")
AMZISZT AM27527 A
SIZE | COOE IDENT NO. | DRAWING NO. REV.
D | 50473 03/720 B8
scae NONE | [sHeer 3 of 13
r 4 3 I 804097 & 1




~— 324 MAX COMPONENT HEIGHT
CONDUCTIVE

> 360 MAX (OMPONENT HEIGHT

NONCONDUCTIVE

SE€ DETAIL 8

« 050 MAX SOoLDER
BsUID-UP TYP

REF

REF
COMPONENT 3ibt

OETAIL €
SCALE: NONE

¥

uil

—
N1 OIS
ieres E

»
® Paces

.....

: ﬂ

il

Aot
. %, y B
Y OO
. 5 0 o T,
. L% 3
R
. A fennngp i ecees
RN . g
. X Rioongpacs O, - .
st ; e REshAnn
Mhonch ¥ B ' X O i
™ > o [
O AOOIR BOENTYG
o A ! D m
Rtinnct
BODDDOORDY
bndl
v ;

.f‘ X
e ebe

T

. s A .
R R L R L)
Y s3e0e 2000

. SEE DETAN €
TYPICAL CONNECTOR MOUNTING
S PLACES
Q. O :

ST

e
ooty

.
.
ey .
) 'i‘.l' < -
q . RN 0 ... B0 f e LY AR
. R L2

by .

= e

PRRO0L
":'W’f‘
)

» ey
Decd

e

I8
me <.

63 PLACES

PIN NO. |
SQUARE MO

OOOOOOE/

0000000

OETAIL A

ScaLE 211
TYPICAL PIN ORIENTATION
POR LOGIC 1C'S

15.L87 REF

OETAIL B

SCALE 2:1
TYPICAL MOUNTING MEIGHT
FOR 3 WATT RESISTORS

X

el
0RoLE e avses

GRAPC B, ACCUPRLES




(ES

EE DETAL A

™

D

© 4essests eeveeses evsevmae we
.

*,'....N?,‘.
2508

8.930
Res

REVISIONS

ZONE | LTR

DESCRIPTION

APPAOVED

RE-RELEASE

$-27-80

2 PLACES

©]

o NOTES: UNLESS OTHERWISE SPECIFIED.

! FOR SCHEMATIC DiAGRAM 3LE DRAWING NO. 031%.

4 COMMONENT OESISMATIONS ARE FOR AEFERENCE PURPOSES

ONLY AND DO NOT APPEAR ON (OMPONENT
INSTALL AFTER FLOW SOLDER.

MARK ASIY NO., REVISION LETTER AND SERIAL NO.
A2 HI6H CHARALTIRS USING BLAIK INK PER
LOLATION  APPROXIMATELY

8

wWITH

MIL-M- 13231, SROUP TOT.
SHOWN.

s All COMPONENTS TO BE MOUNTED IN ACLDRDANCE

WHERE

WITH DATARAM QC sPs¢ TQL2000

§33

CONFIGURATION CHART

ALAT.

S33/A

333/8

FUNCTION

IREMOVE JUMPER

ADD JLMPER

(Rlaiowg JUMPER
eur __EreM

ADD JuMPreER

£ES TO0

£b

£ TO

EX(INEY To &8

(1]

[{ XL

£ To

EQUY €1 TO &N

£y

X7

£ TO

€80% £13 To (le

[+]

&

UNIBUS
ADDRESS

£ 10

£40 0)

o

En(r)

10

[{{0

gi3|3i3|

(45

&0 (1)

&y 10

£149)

85 70

£16 ON

€32 10

£33

£34 1O

E€35(r] €38 TO &3Y

£32 70

€33

UNI8U3 38 7o

€3

€3% To

7| P67

£3¢ 10

€350

VECTOR 0 N

(1

€36 TO

€37(]

£e 10

€43

£e2 TO

CRC/ LAC OPTION] E6) TO

€39

£60 TO

€6l (D] €60 TO E6!

&bl TO

£43
€39

orIVE 048

62 710

€63 ()

£62 TO

£630)

CONFI6  [SooMB

£62 TO L&

0) CONNECTION EXISTS IN
NOT PREVIOUSLY CUT.

ETCH.

JUMPER NOT REQUIRED IF ET(H

T T

——— 4.

UNLESS OTHERWISE SPECIFIED [CONTRACT NO.
DIMENSIONS ARE IN INCHES
TOLERANCES ARE:

FRACTIONS  DECIMALS ANGLES

()

CRANBURY

DATARAM CORPORATION

NEW JERSEY

APPROVALS

|

DATE

:/ XX x.08 t/

Xxx 4,010 DRAWN
MATERIAL H D KOLA

[3-2¢-80

2-27-§0

CHECKED Z g 2
ENG.

APPROVED

ASSEMBLY PRINTED WIRING B0ARD
333 SMD (ONTROLLER

FINISH

NEXT ASSY USED ON

APPLICATION

DO NOT SCALE DRAWING

SIZE | COOE IDENT NO

{D

50473

ORAWING NO

5001 /65034 8

REV

scae 1/ T

Jeneer 2 o ¢

3

I 50007

1



. REVISIONS
=a SYM. |SHEET DESCRIPTION APPROV] DATE
A RELEASE TO PRODUCTION 1/28/80
~| B RE-RELEASE . 8/27/80
=
23
[v-1 —
DRAYN DATE TITLE
JRK | 1/28/80 BILL OF MATERIALS
CHECKED DATE
Y8 3.25-30) $33/A SMD' CONTROLLER (RM02)
EMBA. BATE prera——s SEV
réE DATARAM CORPORATION 85001
M. CRrRANBURY NEW JERSEY | sueer 1 o 7 B

PL500097-B




TITLE: 533/A SMD CONTROLLER

'Lf)'“ Qry Nz::&n DESCRIPTION RE:(E)F;EZCE
1 1 12329 CAP, CER, 0.1 UF, 20% CAO
2 |56 12105 CAP, TANT, 4.7 MF 1QV C1-C11.C14-CR8
3 1 12517 CAP, SIL MICA, 220 PF, 5% €13
4 3 12503 CAP, SII_MICA, 150 PF, &% £12,C61,CA2
5 1 12119 CAP. TANT. 1MF. 20V 1500105X9020A2 SPRAUGE C59
6 4 18401 DIODE, LED, 555-2003 DIALIGHT LED1-LED4
7 1 18108 DIODE __1N914 CR1
8 6 10155 RES, CC, 1/4 W, 180 OHM, 5% R1,R2,R3,R6,R44,R45
9 2 10110 RES, CC, 1/4 W, 390 OHM, 5% R4,R5
10 1 10111 RES, CC, 1/4 W, 470 OHM, 5% R26
11 |17 10113 RES, CC, 1/4 W, 1.0K OHM, 5% R7-R9,R12-R23, R31,R47
12 6 10177 RES, CC, 1/4 W, 680 OHM, 5% R34-R36,R40-R42
13 8 10145 RES, CC, 1/4 W, 22K OHM, 5% R24,R25,R27-R30,R32,R33
14 1 10616 RES, CC, 1/4 W, 150K OHM, 5% R11
15 2 10356 RES, 3 W, 7.5 OHM, 1% M-20 TYPE R37,R43
16 1 10121 RES; CC, 1/4 W, 4.7K OHM, 5% R10
17 1 10105 RES, CC, 1/4 W, 100 OHM, 5% R46
18 6 11986 RES MDL, 56 OHM (10/P, 9/EL) 750-101-R56 CTS RM14-RM17,RM19,RM21
19 8 11987 RES MDL, 82 OHM, (10/P, 9/EL) 750-101-R82 CTS RM6-RM13
20 5 11988 RES MDL, 1.0K OHM, (10/P, 9/EL) 750-101-RIK CTS RM1-RM5
21 2 11989 RES MDL, 22K OHM (10/P, 9/EL) 750-101-R22K CTS RM18,RM20
22
23
24
25
*INDICATES PART TO BE FROM SUGGESTED ’ii‘ DATARAM CORPORATION |°3 . 65001 REV
MANUFACTURER ONLY. kn CRANBURY NEW JERSEY SHEET 2 OF 7 B




TITLE:S337A SMD CONTROLLER

'LE)M aTy NS’:ARBLR | DESCRIPTION REZE?E’;CE

26 6 16513 IC, QUAD 2 I/P NAND 74500 Z11,215,732,149,2146,2182

27 5 16501 IC, HEX INV 74504 221,245,1139,2153,2181

28 7 16525 I1C, QUAD 2 I/P NAND 74508 220,141,244 ,148,161,178,2143
29 2 16515 IC, TRIPLE 3 I/P NAND 74510 750,2140

30

31 ] 16542 1C, 8 I/P NAND 74530 751

32 ] 16521 1C, QUAD 2 1/P POS-OR GATE 74532 7179

33 2 16309 IC, QUAD 2 I/P NAND GATE 7438 24,113

34 ] 16512 IC, DUAL AND NOR 74551 2156

35 2 16519 IC, AND -OR-INVERT 74564 2130,7155

36 4 16522 I1C, DUAL D BINARY 74574 112,123,142,1152

37 | 5 16505 IC, QUAD EX OR 74586 12,13,158,199,7132

38 1 16214 1C, DUAL MONOSTABLE MV 74LS123 743

39 2 16537 IC,13 INPUT NAND 745133 21,2123

40 2 16520 IC, 3-TO-8 DCDR/DEMUX 745138 2135,2137

41 2 16510 IC, DUAL DEC/DEMUX 745139 7138,2171

42 1 16364 IC, 74148 7129

43 6 16245 IC, 7815161 798,2119,2120,2148,2149,2154
a4 1 16534 ic, 745163 730 ‘

a5 3 16246 Ic, 7415164 754,155,256

46 3 16524 IC, HEX D-TYPE FF W/CLR 745174 724,131,2118

47 1 16509 IC, QUAD D BIN 745175 746

48 3 16744 IC, 64 BIT RNDM ACS MEM 745189 7125,1126,2127

49 6 16531 IC, 745240 737,760,166,279,280,286

50 7 Ic, 745251 725,226,1771,201,2121,1133,2150
51 4 16538 IC, 4 TO 1 MUX 745253 736,237,138,2145

*INDICATES PART TO BE FROM SUGGESTED
MANUFACTURER ONLY.
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TITLE: S33/A SMD CONTROLLER

ITEM PART REFERENCE
No | QTY NUMBER | DESCRIPTION NOTES
52 4 16251 Ic, 7415257 264,765,284,285
53 | 3 16264 IC, 745259 7136,2144,2157
54 2 16511 I1C, DUAL 5 1/P NOR 745260 252,153
55 2 16377 IC, 74276 722,1124
56
57 1 16261 IC, ' 7415299 0N
58 | 10 16260 IC, 7415374 757,274,175,794,195,297,7122
' 2151,2161,2162
59 3 16551 1C, OCT D-TYPE FLIP-FLOP 745374 235,239,7128
60 2 16235 IC, 4-B BISTABLE LCH ~ 74L8375 168,276
61 1 16252 IC, OCTAL D TYPE FF 7415377 1296
62 1 16236 1C, DUAL 4-B BC 7415393 277
63 .
64 1 16268 . Ic, AM25L.52521 2142
65 3 16269 Ic, AM25L52538 2134,1147,1167
66
67 4 16701 1C, MICROPROCESSOR 2901 162,263,182,283
68 9 16380 IC, AM2908 26,17,18,19,210,216,217,218,Z14
69 ] 16918 IC, AM2910 2100
70 | 10 16378 Ic, MC3450 7158,2159,2163-2166,2169,2170
7177,1178
71 6 16379 IC, MC3453 2160,2168,2173-2176
72 i 16604 1C, DUAL PERIPH DRIVE 75452 2180
73 2 16919 82509 167,187
74 ] 16345 I1C, QUAD UNI BUS XCVR DS8641N Z5
75 1 16334 IC, HEX UN BUS RCVR 8837/8T37 214
*INDICATES PART TO BE FROM SUGGESTED 7@\1 DATARAM CORPORATION "5 65001 REV
MANUFACTURER ONLY. ALY CRrRANBURY NEW JERSEY sHeer 4 ofF 7 B




TITLE:

S33/A_SMD CONTROLLER

ITEM REFERENCE
o |ary N DESCRIPTION NOTES
76 1 16381 IC, 9401 2172
77 A 16915 Ic, 9403 172,173,192,193
78 4 16916 Ic, S2114A-1PC 269,270,289,290
79 1 16554 IC, 745153 2117
80 ] 16217 IC, 7415373 288
81 | 1 14112 0SC 11.111 MHZ_ Y
82 1 20314 VOLTAGE REGULATOR LM320T 5.0 «

83 | A/R INSULGREASE - G641 G.E,

84 2 42650 HANDLE - INSERTOR, EXTRACTOR DR-111

85 2 26301 SCR, PNH PH, STL, 2-56 X 1/4

86 2 26107 NUT, HEX, SELF-LOCK, STL, 2-56

87 2 42651 SPACER, HANDLE MOUNT, DR-111

88 2 26221 WASHER-BELVILLE SPRING S.P.E.C. B0281-i03
89 ] 26322 SCR, PNH PH, STL, 4-40 X 1/4

90 1 26206 WASHER INT. TOOTH STL #4

9] 1 ' 26102 NUT, HEX, STL, 4-40
92 4 3493-1002 3M | CONNECTOR 26PIN
93 1 3372-1002 3M | CONNECTOR 6OPIN
93 |10 26311 SCR, PNH PH, STL, 2-56 X 7/16
94 |10 2315-N089 AMATON SPCR, RND NYL,
95 |10 26101 NUT, HEX, STL, 2-56
96 1 40741 PC BOARD S33 SMD CONTROLLER
97 4 22214 BEAD PIN
98 |63 22614 WIRE WRAP POST
99 | A/R WIRE 30 AWG

100 | per 03190 SCHEMATIC DIAGRAM $33 SMD CONTROLLER
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TITLE: S33/A SMD CONTROLLER

EN

e ary N DESCRIPTION e
101 ] 16747 IC, PROM PATTERN SPEC 1 (AM27527) 27

102 1 16748 IC, PROM PATTERN SPEC 2 (AM27527) 228

103 1 16749 IC, PROM PATTERN SPEC 3 (AM27527) 229

104 1 16750 IC, PROM PATTERN SPEC 4 (AM27527) 234

105 1 16751 IC, PROM PATTERN SPEC 5 (AM27527) 781"

106 1 16752 IC, PROM PATTERN SPEC 6 (AM27527) 2101

107 1 16753 IC, PROM PATTERN SPEC 7 (AM27527) 2102

108 1 16754 IC, PROM PATTERN SPEC 8 (AM27527) 2103

109 1 16755 IC, PROM PATTERN SPEC 9 (AM27527) 2104

110 1 16756 IC, PROM PATTERN SPEC 10 (AM27527) 7105

M 1 16757 IC, PROM PATTERN SPEC 11 (AM27527) 2106

112 1 16758 IC, PROM PATTERN SPEC 12 (AM27527) 2107

N3 1 16759 IC, PROM PATTERN SPEC 13 (AM27527) 2108

114 1 16760 IC, PROM PATTERN SPEC 14 (AM27527) 2109

115 1 16761 IC, PROM PATTERN SPEC 15 (AM27527) 10

116 1 16762 IC, PROM PATTERN SPEC 16 (AM27527) JARR!

17 1 16763 IC, PROM PATTERN SPEC 17 (AM27527) ma

118 ] 16764 IC, PROM PATTERN SPEC 18 (AM27527) ARK!

119 1 16765 IC, PROM PATTERN SPEC 19 (AM27527) 2114

120 1 16766 IC, PROM PATTERN SPEC 20 (AM27527) 2115

121 1 16767 IC, PROM PATTERN SPEC 21 (AM27527) 2116

122 1 16768 IC, PROM PATTERN SPEC 22 (745288) 740

123 1 16769 IC, PROM PATTERN SPEC 23 (745472) 133

124 1 16819 IC, PROM PATTERN SPEC 24 (745472) 2591

125 ! 16820 IC, PROM PATTERN SPEC 25 (745472) ! 3

*INDICATES PART TO BE FROM SUGGESTED Vii’i DATARAM CORPORATION "%’ 5° 65001 e
MANUFACTURER ONLY. L CRANBURY NEW JERSEY SHEET 6 OF 7 B




TITLE:

$33/A SMD CONTROLLER

ITEM PART REFERENCE

NO QTty NUMBER DESCRIPTION NOTES

126 | REF 08506 RM02 S$33/A EMULATION SET LISTING 2101 Thru Z116

127 | REF 08507 RMO2 S33/A DISK SEQUENCER LISTING | 727, 128, 129

128 | Rer RE0R RMOZ/RKO7 $33/A/B DMA SEQUENCER LISTING 733, 734

e RMO2 S33/A P1/0 VECTOR LISTING 259

130 | REF RMO2/RKO7 $33/A/B P1/0 SEQUENCER LISTING 240
‘INDICATES PART TO BE FROM SUGGESTED r‘i‘ DATARAM CORPORATION 5%  ¢com REv
MANUFACTURER ONLY. N3 cransury newsersey | oM o0 0 s




r‘l‘ DATARAM
\ N | CORPORATION

PRINCETON-HIGHTSTOWN ROAD
CRANBURY, NEW JERSEY 08512
TEL:609-799-0071 TWX:510-685-2542




