












































4. FUNCTIONAL DIAGRAM ANALYSIS 

4. 1 Introduction 

To understand INTERDATA functional schematics, it must be noted that the last character in the mnemonic symbol des
ignates the logic level when the signal is active. For example; DOSO is Data Line Number 8 and the last character O 
means that when DOSO is active, the line is at a logical Zero level. 

4. 2 Addressing 

To communicate with the ULI, it must first be addressed. The ULI Address (X'SB' preferred) is placed on Data Lines 
D080:150 (Sheet 2) and the Address control line is activated (ADRSO) (2G2). The appropriate data lines are inverted by 
eight NAND gates. The gated outputs are strapped to present all highs at the inputs to the NAND gate at 2Fl. The non
inverted output from this gate SADO is applied 'to the Direct Set input of the Address flip-flop (2K2) enabling SYNC (SYNO) 
to the Processor. 

4.3 Command 

An active Command control line (CMDO) (3A2) is ANDed w:ith FADl enabling SYNO to the Processor. CMDO also gener
ates CMGl (4R4) which loads command information from Data Lines Dl20:150 onto the four Command Output lines COT 
040:070. The trailing edge of CMDl toggles the DISARM (!m7) and DISABLE (2H6) flip-flops to disable, enable, or dis
arm the interrupt logic. Refer to Programming Specification 02-304A22. 

The Command control line (CMDO) and Data Bit 10 (DlOO) determine the data transfer mode of operation. To establish 
the Halfword Mode, the Command Control Line and Data Bit 10 must be active. The trailing edge of the CMDO pulse 
sets the Halfword flip-flop (3E2). The set output of the Halfword flip-flop (FEHWO) causes the halfword line- (HWO) (3Kl) 
to the Processor or Selector Channel to become active ind:icating to the Processor or Selector Channel that the ULI ex
pects the halfword data transfers. 

If the Byte to Halfword option is in.stalled, the set output of the Halfword flip-flop (FEHWO) (3E2), when set, holds the 
Byte Steering flip-flops clear (3E3). When the system is lnitialized or Powered-Up (SCLRO) (2G3), the Halfword flip
flop is set and the Byte Steering flip-flop is held cleared. 

In the Byte Mode (CMDO active and Data Bit 10 (DlOO) inactive), the Halfword flip-flop is reset on the trailing edge of 
the CMDO pulse. The halfword line (HWO) (3Kl) to the Processor or Selector Channel becomes inactive indicating that 
the ULI expects data a byte at a time. 

4. 4 Status Request (Sense Status Instruction) 

An active Status Request control line (SRO) causes both 3D6 (1L9) and EDlBl (3D5) to go low. SRO is ANDed with 
FADl, activating EDIO (3G5) which enables SYNO to the Processor (3K5). The low EDlAl, EDlBl, and EDIO signals 
are input to the four Four-to-One multiplexors (Sheet 2) to load status information on Status Input lines SIN000:070 
onto Data Lines DO 80: 150. 

4. 5 Data Available (Write Data Instruction) 

In the eight bit Byte Mode (Halfword flip-flop reset) when a Write Data instruction is executed, a Data Available pulse 
(DAO) is sent from the Processor or Selector Channel. The DAO pulse is ANDed with F ADl and causes a SYNC pulse 
(SYNO) to be sent to the Processor or Selector Channel. 1Lhe DAO pulse also causes Load High Data (LHDTl) (3K3) to 
go active. LHDTl active and FEHWO high loads the data being sent from the Processor or Selector Channel on data 
lines D080:D150 into the Data Output register. The Data Output lines DOTOOO:DOT070 indicate the byte of data loaded 
into the Data Output Register. Successive DAO pulses wiB perform the same operation. 

If the Byte to Halfword option is installed and the Halfword and Byte Steering flip-flops are reset, when two consecutive 
Wirite Data (WD) instructioil.s are executed and two Data Available pulses (DAO) are sent from the Processor, the first 
DAO pulse is ANDed with FADl. The output enables SYNO to- the Processor, applies DAO to the gate at 3H5, and is ANDed 
with DRl which applies a hi.gh to the toggle input of the Byte Steering flip-flop (3E3). With the Byte Steering flip-flop 
reset, Load High Data is active (LHDTl) (3K3). LHDTl active and FEHWO high (4A4) loads the first data byte from 
Data Lines D080:150 onto Data Output lines DOT000:070. The Byte Steering flip-flop sets on the trailing edge of the first 
DAO pulse. The second DAO pulse enables SYNO to the Processor. With the Counter flip-flop set, Load Low Data is 
active (LLDTl) (3K2) and LHDTl is inactive. LLDTl loads the second data byte from Data Lines D080:150 onto Data 
Output lines DOT080:150. The Byte Steering flip-flop resets on the trailing edge of the second DAO pulse. 

In the Halfword Mode, the Halfword flip-flop (3E2) is set by CMDO control line, Data Bit-10 (DlOO). HWO and SYNO are 
enabled to the Processor, and the Byte Steering is reset by FEHWO. The reset output from the Byte Steering flip-flop 
(FEHBl), an active FEHWO, and the DAO pulse enables both LLDTl and LHDTl. LLDTl loads the data byte from Data 
Lines D080:150 onto Data Output lines DOT080:150. FEHWl high (3Ml) is ANDed with the data byte from Data lines 
D000:070. The outputs are_ loaded onto Data Output lines DOT000:070 by LHDTl. 
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4. 6 Data Request (Read Data Instruction) 

In the eight bit Byte Mode (Halfword flip-flop reset) when a Read Data instruction is executed, a· Data Request pulse 
(DRO) is sent from the Processor or Selector Channel. The DRO pulse is ANDed with F ADl at 3C3, activating EDlO 
which enables SYNC (SYNO) to the Processor or Selector Channel. DRO also causes EDlBl to go active, enabling 
Data In Lines DINOOO through DIN070 to be gated to the Processor or Selector Channel data lines (D080:D150). Suc
cessive DROs will perform the same operation. 

If the Byte to Halfword option is installed and the Halfword and Byte Steering flip-flops are reset, when two consecutive 
Read Data (RD) instructions are executed and two Data Request pulses (DRO) are sent from the Processor, the first 
DRO pulse is ANDed with FADl at 3C3, activating EDlO which enables SYNO to the Processor, and is applied to one input 
of the gates 3C6 and 3C2 which control the EDIAl and EDIBl signals. DRO is also ANDed with FADl at 3D3. The out-
put from this gate is ANDed with DAl which applies a high to the toggle input of the Byte Steering flip-flop. With the 
Byte steering flip-flop reset, EDIAl is low, EDIBl is high, and EDIO is low. These signals are input to the four four-to
one multiplexors (Sheet 2) to load the data byte from Data Input lines DIN000:070 onto Data Lines D080:150. The Byte 
Steering flip-flop sets on the trailing edge of the first Data Request pulse. The second DRO pulse also enables SYNO to 
the Processor. With the Counter flip-flop set, EDIAl is high, EDIBl is low, and EDIO is low. These signals are input 
to the four-to-one multiplexors (Sheet 2) to load the second data byte from Data Input lines DIN080: 150 onto Data Lines 
D080:150. The Byte Steering flip-flop sets on the trailing edge of the second DRO pulse. 

In the Halfword Mode, the Halfword flip-flop (3E2) is set by CMDO control line, DATA Bit 10 (DlOO) active. HWO and 
SYNO are enabled to the Processor. GHDl loads the data byte from Data Input lines DIN000:070 onto Data Lines 
D000:070. EDIAl is high, EDIBl is low, and EDlO is low. These signals are input to the four four-to-one multiplexors 
(Sheet 2) to load the data byte from Data Input lines DIN080:150 onto Data Lines D080:150. 

4. 7 Interrupt 

When an interrupt is generated, the Attention flip-flop is direct set via a differentiated negative going pulse, Set Atten
tion (SATNO). The output from the Attention flip-flop generates an Attention signal (ATNO) to the Processor. Command 
Bits 8 and 9 provide control over the Attention flip-flop and the ANTO line to the Processor. With Bit 8 true and Bit 
9 (Data) false, the Attention flip-flop is disabled. That is, the flip-flop may be set, but the output is held low. With 
Bit 8 false and Bit 9 true, the A TNO signal to the Processor is active which allows new interrupts or a queued inter
rupt to be recognized. With Bits 8 and 9 both true, the low from the Disarm flip-flop 2M7 direct clears the Attention 
flip-flop. The flip-flop is now in a disarm state and cannot be set by the interrupt line. The disarm state is cleared 
whenever an enable or disable command is received. - initialize (SCLRO) also disarms the Attention flip-flop. 

ATNO is connected to the interrupt line in the Processor. The program responds with an Acknowledge Interrupt signal 
which is received by the controller as Receive Acknowledge (RACKO). Since the Attention flip-flop (2M3) was set prior 
to RACKO, ATNOA holds the RACKO/TACKO latch set (2C4), and the Transmit Acknowledge (TACKO) to other devices 
is held high. The RACKO signal generates Reset Attention RATNOA enabling SYNO to the Processor, and RATNO (2S4) 
which enables the device number, wired in by the address strapping (Sheet 2), to be input to the four four-to-one multi
plexors. The decoded device number is loaded onto Data Lines D080:250. Upon receiving SYNO, the Processor re
moves RACKO causing the Attention flip-flop to reset. 

4. 8 Initializing 

When the system is initialized (SCLRO active), the Attention, Address, Disable, and Disarm flip-flops are reset, and 
the Halfword flip-flop is set. SCLROB is sent to the user. 

5. MNEMONICS 

The following list provides a brief description of each mnemonic found in the Universal Logic Interface. The source 
of each signal on Schematic Drawing 02-304D08 is also provided. 

MNEMONIC 

ADRSO 

ADR0:7 

ATNO 
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MEANING 

Address control signal from the Processor. 

Address lines in the ULB which return the module 
address to the Processor via Data Lines D080:150. 

Attention signal to the Processor - Generated by 
active user interrupt signal. 

SCHEMATIC 
LOCATION 

2G2 

Sheet 2 

2N5 



MNEMONIC 

CMDO 

CMGO 

COT040:070 

DAO 

DIN000:150 

DOTOOO:l50 

DHO 

D000:150 

EDlOA 
EDlAl 
EDlBl 

FADl 

FDSARMO 

FDSABLl 

FEHBl 

FEHWO 

GHDl 

HWO 

INTRO 

LHDTl 

LLDTl 

RACKO 

RATNO 

RATNOA 

S.A.DO 

SATNO 

Command signal from the Processor. 

Command gating signal. 

Command Output Lines - Processor control lines 
to the user. 

Data Available pullse from the Processor. 

Data Input lines from the user to the ULI. 

Data Output lines :from the ULI to the user. 

Data Hequest from the Processor. 

16 bi-directional data lines between the ULI and the 
Processor. 

Enable Data Input - Enables status input (SR), low 
data byte input (DH), and SYNO to the Processor 
(SR and DR). 

Address Flip-Flop set output. 

DISARM Flip-Flop 1 side - Command byte Bit-9 active. 

Disable Flip-Flop O Output - Command byte Bit-8 active. 

Enable High Byte to the Processor - Write Data and Read 
Data byte and Halfword mode. 

Enable Halfword Mode - Command byte Bit-10 active, 
Counter Flip-Flop 0 side. 

Gate High Data Byte to the Processor - Read Data, Half
word Mode. 

Halfword active to the Processor. 

Interrupt-output of one shot which is started by the 
pulsing of SA TNO. 

Load High Data Byte (0:7) - Write Data, Byte and Half
word Mode. 

Load Low Data Byte (8:15) - Write Data, Byte and Half
word Mode. 

Receive Acknowledge from the Processor via 
daisy chain priority system. 

Reset Attention - Enables decoding of the device 
address. 

Reset Attention - Enables SYNO to the Processor. 

Decoded device address output. 

Interrupt signal from the user. 

SCHEMATIC 
LOCATION 

2A2 

3Al 

Sheet 4 

3A4 

Sheet 3 

Sheet 4 

3A3 

Sheet 2 

3G5 

2K2 

2M7 

2M6 

3F3 

3F2 

3J3 

3Jl 

2M8 

3J3 

3J2 

2J4 

2S4 

2S4 

2Ml 

2J9 
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MNEMONIC 

SCLRO 

SC LR OB 

SIN000:070 

SRO 

SYNO 

TAC KO 
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MEANING 

System clear - Initialize signal from the Processor. 

System clear - to the user. 

Status Input lines to the Processor. 

Status Request signal from the Processor. 

Synchronization pulse to the Processor. 

Transmit Acknowledge to the next device on the 
daisy chain priority system. 

SCHEMATIC 
LOCATION 

2G3 

4R7 

Sheet 3 

3A5 

3J5 

2R5 



02-304A22 
June 1973 

1. INTRODUCTION 

M4H-013 
UNIVERSAL LOGIC INTERFACE 

PROGRAMMING·. SPECIFICATION . -

The 02-304 Universal Logic Interface (ULI) provides a fully buffered, byte or halfword oriented interface module for 
data transfer between the Processor and byte or halfword oriented equipment provided by the user. The ULI is a trans

·. parent interface in that the function of any I/O instruction issued to the module depends upon the user's equipment. Data 
transfer rates can approach 1. 9 million bytes per second (1. 9 MBS) using the ULI, although this is highly dependent on 
the user's equipment and the related INTERDATA Processor. 

2. CONFIGURATION 

Not applicable to the 02-304 Universal Logic Interface. 

3. OPERATING PROCEDURES 

Not applicable to the 02-304 Universal Logic Interface. 

4. DATA FORMAT 

As shown in Figure 1, the ULI may be interfaced with either a byte or a halfword oriented device. The major functions 
available to the user equipment from the ULI are: 

1. Sixteen Data Output lines (DOT000:150), each with a storage flip-flop which may be updated by executing a 
Write Halfword instruction. 

2. Sixteen Data Input lines (DIN000:150) which may be read by executing a Read Halfword instruction. 

3. Four Command Output lines (COT040:070), each with a storage flip-flop which may be updated by executing 
an Output Command instruction on Data Lines D120:150. These may be used as Read Commands, Write Com-.. 
mands, or for any other purpose determined by the user. 

4. Eight Status Input lines (SIN000:070) which may be read by executing a Sense Status instruction. The defini
tion of the status lines is determined by the user. 

5. One priority interrupt line that may be queued and enabled by an output command. When acknowledge by an 
Acknowledge Interrupt instruction, the device number of the module is automatically transferred to the Pro
cessor along with the Eight Status Input lines. 

6. One Initialize line that also clears any pending tnterrupt and Disarms the interrupt logic within the ULI. 

7. Five I/0 control lines: 

a. DAGlB 
b. DRGlB 
c. SRGlB 
d. CMGlB 
e. RATNlB 

Indicates data is being sent from Processor or SELCH to the ULI. 
Indicates data is being read from the ULI by the Processor or SELCH. 
Indicates that the status bits of the ULI are being read by the Processor or SELCH. 
Indicates .that a Command Byte is being sent to the ULI from the Processor. 
Indicates that an interrupt that was queued in the ULI was acknowledged by the Processor. 
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D-BUS0:16 

MULTIPLEXOR OR SELECTOR CHANNEL BUS 

SYNC 
ATN RACK TACK 

D-BUS RECEIVERS/DRIVERS CONTROL LINE RECEIVERS/DRIVERS 

DATA BITS 
0:16 

HALFWORD + BYTE 
CONTROL LOGIC 

0:7 8:15 

ADDRESS 
DECODING 

DIN 8:15 SIN 8:16 

CONNECTORS 

COMMAND 
REGISTER 

COT4:7 

Figure 1. Universal logic Interface Block Diagram 

INTERRUPT 
LOGIC 

SATN RATN 

5. PHOGRAMMING INSTRUCTIONS 

Data transfer mode is selected by an output command to the module. Table 1 lists the output command bit assignments. 

TABLE 1. UNIVERSAL LOGIC INTERFACE BYTE AND STATUS DATA 

BITS 8 

COMMAND DISABLE 

STATUS I"'" 

~" _l 

DISABLE 

ENABLE 

DISABLE-EN AB LE 

HW (HALFWORD) 

x 

COT040:070 

STATUS BYTE 

2 

9 10 11 12 l 13 l 14 l ,15 
T T T 

ENABLE HW x COMMAND OUTPUT LINES (COT040:070) 
_L 

T T T 

SIN000:070 
_l_ _J _ I 

Disable Interrupt: Setting this bit with the ENABLE Bit reset prevents the device from 
interrupting the Processor, but allows an interrupt from the user's equipment to be que
ued. 

Enable Interrupt: Setting this bit, with DISABLE Bit reset, allows the ULI to interrupt 
the Processor when an interrupt occurs from the user's equipment. 

.., 

Setting both the DISABLE and ENABLE Bits places the interrupt logic in the DISARM state. 
The ULI is prevented from interrupting the Processor or queuing interrupts from the user's 
equipment, and any queued interrupt in the ULI is cleared. If both the ENABLE and DISABLE 
Bits are reset the prior interrupt state will be unchanged. 

Setting this bit places the ULI into the halfword mode and indicates to the Processor or 
Selector Channel that the ULI is a halfword interface. This mode may be used for parallel 
halfword data transfer with the Processor. This mode when used on a Selector Channel will 
cause all data to be transferred as halfwords. 

This bit is undefined and has no effect on the ULI. 

The four least significant command bits (12:15) are available to the user and can be defined by 
the user as his equipment requires. Typically, these lines are used as Read or Write, or 
for other control purposes such as halt, run, etc. 

These bits are defined by the user according to the requirements of his equipment. Typically, 
these lines are used to indicate equipment ready, equipment busy, equipment trouble, and a 
variety of other equipment status conditions. 



6. PROGRAMMING SEQUENCES 

The Universal Logic Interface is structured such that it may be either byte or halfword oriented depending upon whether 
it :is in the byte or halfword mode. When the ULI is in the halfword mode, only Read and Write halfword instructions 
may be used. 

6.1 Byte Mode 

When the ULI is in the byte mode, all data is transferred a byte at a time over Bits 8 through 15, between the ULI and 
the Processor or Selector Channel. Data is transferred between the ULI and the device, a byte at a time over Bits O 
through 7. 

DEVICE 

lo 1 I 8 15 I 
----------..J 

ANY READ DATA 

6. 2 Halfword Mode 

DEVICE 

ANY WRITE DATA 

When the ULI is in the Halfword mode and Halfword instructions are used, two parallel bytes of data are transferred at 
the same time over Bits 0 through 15 between the ULI and the Processor or Selector Channel. Data is transferred be
tween the ULI and the device as a halfword over Bits 0 through 15. 

DEVICE DEVICE 

19----- 718 15 
DIN LINES L_ ____ ..., _______ _ 

'------·~~~~,~---~-~--

ANY READ HALFWORD ANY WRITE HALFWORD 

6. 3 Byte to Halfword Mode (Strap Option) 

When operating with a byte oriented device, the ULI can be operated in the Halfword Mode using Read Halfword and 
Write Halfword instructions and ignoring the least or most significant byte of data. 

The Byte to Halfword mode option provides the ability to read or write halfwords of data between the ULI and the Pro
cessor or Selector Channel a byte at a time. Refer to Functional Schematic 02-304D08, Sheet 3, for strap option infor
mation. 

DEVICE 
r---__,,.___, ____ _ 

. pl-- 718 = DIN LINES L_, ____ _... ______ __J_~ 
'-------v~-~~A----...v-~----' 

1st 
READ 
DATA 

2nd 
READ 
DATA 

DEVICE 

lo 7 I 8 15 I 
DOT LINES~--------------~ 

1st 
WRITE 
DATA 

2nd 
WRITE 
DATA 

Note that data is transferred between the ULI arid the device as a halfword. 
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7. INTERRUPTS 

The interrupt queuing capability of the ULI may be altered by program control. Three different states may be obtained 
by manipulation of Command Bits 8 and 9. Refer to Figure 2. 

COMMAND BIT 8 9 

ENABLE 0 1 

DISABLE 1 0 

DISARM 1 1 

NO CHANGE 0 0 

Figure 2. Interrupt Command Structure 

When the ULI interrupt logic is Enabled, an interrupt may be queued in the ULI and signaled to the Processor. 

When the ULI interrupt logic is Disabled, an interrupt may be queued in the ULI but the interrupt will not be signaled 
to the Processor until Enabled. 

When the ULI interrupt logic is Disarmed, an interrupt may not be queued or signaled to the Processor. Any queued 
interrupt will become reset. 

8. INITIALIZATION 

The ULI is initialized when the Processor is powered-up or when manually initialized by the INIT switch on the Pro
cessor console,. The initialized state of the ULI is when the interrupt logic is in the DISARM state and the Halfword 
Mode is set and the ULI is not addressed. 

9. DEVICE NUMBER 

The Universal Logic Interface is normally assigned Device Number X'SB', but this may be changed by a minor wiring 
alteration to the ULI. Refer to Functional Schematic 02-304D08, Sheet 2. 

10. SAMPLE PROGRAM(S) 

Not applicable to the 02-304 Universal Logic Interface. 

11. APPENDICES 

Not applicable to the 02-304 Universal Logic Interface. 
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