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02-240A20
November 1971

UNIVERSAL CLOCK
INSTALLATION SPECIFICATION

1. INTRODUCTION

This specification provides the necessary information for the installation of the 02-240 Universal Clock Module and the
external clock option, The module assembly consists of one standard 35-398 half board and one 17-177 cable. The
35-398 half board must be strapped to a blank half board (INTERDATA 16-398 Half Board Kit) or an active half board
(i.e. Memory Protect) to be installed in a chassis designed for full boards. The Universal Clock board may be used
in either the right or left half position, as required. See Figure 1.
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LOCATED ON EITHER SIDE.

Figure 1. Half-Board Assembly

2. INSTALLATION

2,1

When the Universal Clock Module is shipped with a system, it is installed at the factory so there is no special unpacking
procedure. It is only necessary to insure that the module is properly seated in its connectors, If the module assembly
is purchased separately, it should be unpacked carefully and inspected for damage prior to installation,

2.2 Location

The 35-398 Universal Clock Module half board, strapped to a blank or active half board, may be installed in any I/O
slot, However, it is preferable to use the highest priority position available. After installing the module, remove the

RACKO0/TACKO strap located on the back panel between Terminals 222 and 122 of the selected slot.

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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2.3 Cables and Connectors

Connect the 17-177 cable as shown in Figure 2. Note that the cable is long enough to allow the 35-398 half board to op-
erate on an extender,

CONNECT AT REAR OF CHASSIS TO TERMINALS INDICATED :

Cl

Cc3

FASTON LUGS

CABLE 17-177,
ROUTE THROUGH SLOTS
IN LEFT SIDE OF CHASSIS,
(FRONT TO BACK)

35-398
(HALF-BOARD)

[

CONNECT TO
MOTHER BOARD

Figure 2, Cable Connections

3. EXTERNAL CLOCK OPTION

To use an external time base oscillator perform the following steps: (Refer to Schematics 02-240D08)
1, Strap Test Point (TP) A to Test Point (TP) B,

2, Connect the external oscillator, via twisted pair, to Test Point EXT and Test Point EXG

(TP EXG is ground).

Internal termination of the Universal Clock Module is shown in Figure 3,
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Figure 3. KExternal Oscillator Connections, and Internal Termination

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipmant and shall
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02-240R04A21
May 1975

UNIVERSAL CLOCK
MAINTENANCE SPECIFICATION

1. INTRODUCTION

The 02-240 Universal Clock Module consists of two I/O devices; 1. the programmable Precision Interval Clock (PIC),
and 2. the AC Line Frequency derived Clock (LFC), The PIC provides the user with a Processor interrupt and a pro-
gram accessible counter which is based on a dynamically variable (thru program control) Precision Resolution Clock
and Interval Counter. The LFC is derived from the AC power line and provides the user with a Processor interrupt at
twice the line frequency.

Since the PIC and LFC are completely independent of each other, they are covered in separate sections of this specifi-
cation., Section 2 describes the PIC, and Section 3 describes the LFC, Both sections contain block diagram and func-
tional schematic analysis, timing information, and sufficient notes to maintain this interface. A mnemonic list com-
mon to both sections is provided at the end of this specification,

2. PRECISION INTERVAL CLOCK
2,1 Block Diagram Analysis

As shown in the PIC block diagram on Sheet 4 of Schematic 02-240D08, the Count Input Buffer and Resolution Select in-
put Buffer are loaded from the Multiplexor Bus. Upon inifial start up or at the end of an Inferval period, this informa-
tion is transferred to the Interval Counter and Resolution Select Register, The Resolution Select Register enables one
of the four Resolution Clock rates available from the Clock Divider, The selected Clock Divider output Count Pulse
(COUNTO0) decrements the Interval Counter until it reaches zero, the next count pulse produces the PIC Interrupt (XNT1)
which is sent to the attention circuits, and the process is repeated. The Interval Counter may be monitored through the
Counter Output Buffer to the Multiplexor Bus,

2.2 TFunctional Diagram Analysis

Refer to Functional Schematic 02-240D08 for the folldwing analysis.

With the exception .of common I/O bus buffering, the PIC logic is detached from the LFC. Status, Command, and Data
Byte information is provided in the Programming Specification 02~240A22,

2,2,1 Operation, Initialization (SCLR0)(1L8) insures that the PIC is placed in the Disarm Mode by resetting
the Enable PIC Interrupt (ENAX1)(1J1) and PIC Disarm (XDRMO)(1J2) flip-flops. The Resolution and Counter Input Buf-
fers (2C1-9), and the Overflow (OVFL)(2H2), Data Byte Count (DBC1)(2H8), and Write Byte (WBCO0)2H3) flip-flops are
cleared.

The Resolution and Interval data is initially loaded into the PIC's Input Buffers (2E1-9) in two data bytes by Load Data
Low (LDLO0)@MS5) and Load Data High (LDH0)(2M7). A Start Command (CMGX0- DAT21) momentarily sets the START1
flip-flop (1J8), the next Raw Clock pulse resets it (RCLKO0)(1I18). This action resets the PIC Interrupt flip-flop (XNTO0)
(2G7), and loads the Resolution Select Register (2E1-2) and the Interval Counter (2K3-9) from the Input Buffers. XANT1
(3J2) goes active if enabled,

The Resolution Register outputs (SMS1, SHMS1, STMS1, and SCK1) enable one of the Clock Divider outputs (3D1-9) to
produce COUNTO (3M7), COUNTO starts to decrement the Interval Counter. When ZERO, the next count pulse activates
the borrow output from the Interval Counter (2E3-9) and the XNT1 flip-flop (2G7) momentarily sets, it is reset by CLKL.
This causes an interrupt to be queued in the PIC Attention flip-flop (XANT1)(3J1) if not in the Disarm Mode. Attention
goes active (ATNO)(3N1), if enabled. The XNTO pulse reloads the Resolution Select and Interval Counter Registers from
the Input Buffers. Operation now proceeds as previously described.

This information is proprietary and is supplied by INTERDATA for the sole
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During the Interval (Interval Counter has not reached zero), the Input Buffers may be altered by two data bytes con-
taining a new Resolution and/or Interval. When the present Interval concludes, the new data will be loaded from the In-
put Buffer in place of the old. However, if the Interval times out between the start of the first data byte transferred

and the end of the second data byte transferred, the Write Byte Count flip-flop (WBC){2H3) causes the Overflow flip-flop
to set (OVFL)(2H2). This stops the Clock by holding STARTO low (1J7). The clock will restart after the completion of
the second data byte transfer or on receipt of a Start Command. OVFL remains set until the execution of a Sense Status,
an Acknowledge Interrupt instruction, or Initialization.

The PIC is provided with an Output Buffer (3G1-9) so that the Interval Counter may be interrogated without disturbing
its operation, by using two data byte transfers. The Output Buffer is normally loaded on every CLK1, The first Data
Request gated (DRGO)(1R4) by Raw Clock (RCLK1)(1J9) latches up the Output Buffer by setting the Data Request Sync
flip-flop (DRSYN1)(2J7), which in turn holds Load Buffered Count high (LDBCO0)@2K7). The Read Data Low (RDL0)(2LG}
is activated and SYNO is returned. The falling edge of DRG1 sets the Read Byte Counter. The second DRG1 activates
Read Data High (RDHO0)@L7) and SYNOQ is returned. The falling edge of the second DRGI resets the Read Byte Counter,
which in turn resets the DRSYNI1 flip-flop.

2,2,2 Circuit Analysis. It should be noted that numerous 19-035 four bit up-down counters are used as regis-
ters and perform no counting operations. The One-Shot (3R6) which resets the PIC Attention flip-flop (XATN1)(3J1) is
set to produce a 175 nanosecond pulse (approximately).

2.3 Timing

Refer to Figure 1.
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Figure 1, Precision Interval Clock Timing Diagram

This information s proprietary and is supplied by INTERDATA for the sole
D) purpose of using and maintaining INTERDATA supplied equipment.and shall
= not be used for any other purpose unless specifically authorized in writing




2.4 Routine Maintenance, Adjustments, and Tests

I'he PIC requires no adjustments., The accuracy of the cryvstal oscillator should be checked with a digital frequency
meter on RCLKO (1J9) at Test Point Z (LMHZ *.01%).

2.5 Troubleshooting

The PIC may be reasonably tested using a static check, Refer to the Programming Specification, 02-240A22, for set
.up procédures. Test Program 06-133 provides a dynamic check which can be monitored by appropriate test equipment.

3. LINE FREQUENCY CLOCK
3.1 Block Diagram Analysis

" As shown in the LFC block diagram (Figure 2), the power supply provides a 12 VAC line from which the LFC Interrupt
(HNT1)3RS8) is derived, Although shown separately for clarity, the LFC I/0 logic (Address, Command and ATN cir-
cuits) is combined with that of the PIC, This is described in Section 4,

T0 —_—=
PROCESSOR< MULTIPLEXOR BUS o
ol ¢
Q Q 4! /
P &
' ADDRESS
12 VAC FROM CcLOCK HNTI ATTENTION AND
POWER SUPPLY - CIRCUIT CIRCUITS COMMAND
) . LOGIC

Figure 2. AC Line Derived Clock Block Diagram

3.2 Functional Diagram Analysis

As shown on Sheet 3 of Functional Schematic 02-240D08, the clock circuit is driven by the 12 VAC output from the sys-
tem power supply. A full wave bridge rectifier, followed by a ZERO voltage detector whose output is fed through two
gates, produces the IINT1 pulse (3R8) at twice the line frequency. The LFC is placed in the Disarm Mode by SCLRO,
resetting the Enable LFC Interrupt (ENAH1)(1J5) and the LFC Disarm (HDSRMO)(1J5) flip~flops. The LFC responds
only to the Enable and Disable Commands. If the LFC is not in the Disarm Mode, HNT1 will toggle the LFC Attention
flip-flop set (HATNI1)(3K6) at twice the line frequency. Attention (ATNO)(3N1) is activated, if enabled,

4, PIC AND LFC I/O0 FUNCTIONAL ANALYSIS

The Addresses of the PIC and LIFC differ only by the state of Bit-7. The PIC address is always even (Bit-7 inactive),
while the LFC address is always odd (Bit-7 active), The output of the PIC Address flip-flop (ADX1)(1J4) and LFC Ad-
dress flip-flop (ADH1)(1J4) gates the control lines (DR0O, DA0O, SR0O, and CMDO0) to their respective logic.

The interrupt logic (Sheet 3) is arranged so that the PIC has the highest interrupt priority. Reference should be made

to the 16 Bit Series Reference Manual, Publication number 29-398 and the 32 Bit Series Reference Manual, Publication
number 29-365 for a description of standard I/0 timing sequences.. Refer to the Programming Specification, 02-240A22,
for Command, Status, and Data Byte information.

purpose of using and maintaining INTERDATA supplied equipment and shall
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5, MNEMONICS

The following list provides a brief description of each mnemonic found in the Universal Clock, The source of each sig-
nal on the Schematic Drawing, 02-240D08, is also provided,

AMNEMONIC MEANING SCHEMATIC LOCATION
AD Address - Bit-7 of device address returned on SRG, 384

ADH Address LFC - Active when the LFC address is recognized. 1J4 '

ADR Address - Decoded address. 1G3

ADRS Address - The Processor presents an Address Byte on Data 1K1

Lines D08:15. The device controller accepts the Address
Byte and responds with a SYN.

ADX Address PIC - Active when the PIC address is recognized. 1J4

AG001:061 Address Gate Lines - Selected straps which generate a 1F2-8
unique device address.

ATN Attention - Any device desiring to interrupt the Processor 3N1
(Test Point U) will activate the ATN line and hold this line until an ACK
is received from the Processor.

ATSYN Attention Synchronize - Strobes the address of the interrupting 354
device to the Processor,

BCTO00-11 Buffered Count Output - Output lines of Output Tuffer, 3H2-8
CLK Clock - Raw Clock gated. 119
CMD Command - The Processor presents a Command Byte on 1K2

Data Lines D08:15, The device controller accepts the
Command Byte and responds with a SYN,

CMGH Command Gated for LFC - Command gated by ADH, 1R5
CMGX Command Gated for PIC - Command gated by ADX, 1R2
CNTO00-11 Counter Output - Output lines from Interval Cour;ter. 2F3-8
COUNT Count - Count pulse at selected Resolution Rate. 3MT7

(Test Point S)

D080:150 Data Lines - Data Lines D080:150 are used to transfer one 1A2-8
eight bit byte of data between the Processor and the device.
One byte of address or command is transferred from the
Processor to the device over Data Lines 8:15 (D08:15) when
accompanied by either an Address (ADRS) or a Command
(CMD) control line. One byte of data is transferred from
the Processor to the device when accompanied by the Data
Available (DA) control line. The device, in response to an
Acknowledge (ACK) control line or a Sense Status (SR) con-
trol line, sends one hyte of address or status information
to the Processor over Data Lines D08:15, In response to a
Data Request (DR) control line, the device sends an eight
bit byte of data to the Processor. The device always sends
a Synchronize (SYN) signal to the Processor to indicate that
it has either received the data from the Processor or that it
has sent the data to the Processor. The SYN signal is re-
moved immediately after the Processor removes the control line.

This information 15 proprietary and is supplied by INTERDATA for the sole
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MNEMONIC MEANING SCHEMATIC LOCATION

DA Data Available - The Processor presents data on Data Lines 1K3
D080:150 for transfer to the device, The device controller
accepts the low byte and responds with a SYN,

DAG Data Available Gated - Data Available gated by ADX, 1R3

DAL00:70 Data Available Lines - Data Lines D080:150 buffered 1D2-8
01:71 double rail for data transfer to the device,

DBC Data Byte Count - Toggles on DAG or DRG., 2J8

DR Data Request - The device controller presents data to 1K4

Data Lines 8:15 followed by a SYN,

DRG Data Request Gated - Data Request gated by ADX, 1R4
DRSYN Data Request SYN - Enables SYN on DRG. 2J7
ENAH Enable LFC Interrupt - Gates HATN to ATN. 1J5
ENAX Enable PIC Interrupt - Gates XATN to ATN, 1J1
EXC External Clock - External time base oscillator connection, 1H9
EXG External Ground - Ground for EXC, 1H9
HATN LFC Attention - Queue flip-flop for LFC Interrupt. 3K6
HDSRM LFC Disarm - Holds HATN reset, when active. 1J5
HMS 100 microseconds - Clock Divider output for 100 microseconds. 3D6
HNT LFC Interrupt - Pulsed at twice line frequency. 358

(Test Point V)

LDBC Load Buffered Count - Loads Output Buffer. 2K7
LDH Load Data High - Loads high byte of Input Buffer 217
LDL Load Data Low - Loads low byte of Input Buffer 2L7
MS 1 inillisecond - Clock Divider output for one millisecond. 3D8
OVFL Overflow - Set on XNT. DBC 2H2

(Test Point R)

RACK Receive Acknowledge -~ Control line activated by the . 3G4
Processor in response to an interrupt.

RCLK Raw Clock - Buffered output of internal or external time 1J9
(Test Point 7) base oscillator,
RDH Read Data High - Enables High Byte from Output Buffer 2L7

to data lines.

RDL Read Data Low - Enables Low Byte from Output Buffer 216
to data lines.

SCLK Select Clock - Enable Clock Divider output for one microsecond, 2F1

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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MNEMONIC

SCLR

SHMS

SMS

SR

SRG

SSTRT

START

STMS

SYN

TACK

TMS

WBC

XATN

XDSRM

XNT

(Test Point T)

XRP

MEANING

System Clear - This is a metallic contact to ground that
occurs during Power Fail, Power Up, or Initialize.

Select 100 microseconds - Enable Clock Divider output
for 100 microseconds.

Select one millisecond - Enable Clock Divider output .
for one millisecond.

Status Request - The device controller must present
device status to Data Lines D08:15 followed by a SYN,

Status Request Gated - Status Request gated by ADX.
Set Start - Sets Start flip-flop.
Start - Start Clock., Enables CLK1.

Select 10 microseconds - Enable Clock Divider output
for 10 microseconds.

Synchronize - This signal is generated by the device
to inform the Processor that it has properly responded
to a control line,

Transmit Acknowledge - System daisy chain control
line to the 1/0 system.,

10 microseconds - Clock Divider output for 10 microseconds,

Write Byte Count - Toggles on DAG only.
PIC Attention - Queue flip-flop for PIC interrupt.
PIC Disarm - Holds XATN reset when active,

PIC Interrupt - Pulsed on completion of Interval Count.

1Kohm Resistor to Pt(+5).

This information is proprietary and is supplied by |NTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equvpmen! and ‘shall
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1L8

2F1

2F1

1K3
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2F1

181

353

3D4

2H4

3J1

1J2

2G6

2F9



02-240R02A22
March 1973

UNIVERSAL CLOCK
PROGRAMMING SPECIFICATION

1. INTRODUCTION

The Universal Clock Module consists of two I/O devices; the programmable Precision Interval Clock (PIC), and the
AC Line Frequency derived Clock (LFC). Since the PIC and LFC are completely independent of each other, they are
covered in separate sections of this specification. Section 2 describes the PIC, and Section 3 describes the LFC,

2, PRECISION INTERVAL CLOCK

2,1 Description

The PIC provides the user with a Processor interrupt and a program-accessible counter which is based on a dynami-
cally variable (thru program control) Precision Resolution Clock generator and Interval Counter.

As shown in Figure 1, PIC block diagram, the master time base for the PIC is provided by a one megahertz crystal os-
cillator, It should be noted that the internal oscillator can he disabled so that an external master time base oscillator
may be used. See Installation Specification 02-240A20, for details.

-«
I MHZ
CRYSTAL
OSCILLATOR
EXTERNAL
OSCILLATOR »O— — —
(OPTIONAL
CONNECTION)
cLock
DIVIDER
RESOLUTION
SELECT
REGISTER
INTERRUPT
INTERVAL AND CONTROL
COUNTER LOGIC
INPUT ouUTPUT INTERRUPTS
BUFFER 4 BUFFER STATUS
(RIC) (cxc) COMMANDS
WRITE READ
DATA DATA
10 MULTIPLEXOR BUS T
PROCESSOR : _—

Figure 1. PIC Block Diagram
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2.2 Operation
The basic PIC operation is:

1. The Resolution and Interval data is sent to the PIC by Write Data or Write Halfword instractions, and it re-
*'mains in the Inpuat Buffers until new data is supplied.

2, When the clock is started by an Output Command, the Resolution and Interval data in the Input Buffers is
transferred to the Resolution Select Register and Interval Counter and an interrupt is generated if enabled.
The Interval Counter begins to decrement at the selected resolution rate.

3. At the conclusion of the interval count (Interval Counter reaches zero) the next clock pulse causes the Interval
Counter and Resolution Select Register to be reloaded from the Input Buffers. The clock continues to run and
once again begins to decrement the Interval Counter.

4, The PIC generates an interrupt each time the Interval Counter and Resolution Select Register are reloaded
from the Input Buffer if interrupts are enabled. Further, the PIC queues an interrupt if interrupts are dis-
abled and not disarmed. Finally, the PIC neither generates nor queues an interrupt under the above circum-
stances if interrupts are disarmed.

5. The PIC is provided with an Qutput Buffer legister so that the Interval Counter may be interrogated at anv-
time without disturbing its operation. The contents of the Output Buffer does not change while it is being
read by the Processor.

~ote in Steps 2 and 3 that the Input Buffers are used by the PIC only at the beginning ol cach interval to reload the Re~
zolution Select Register and Interval Counter. Hence, the Input Buffers are free to accept new data anytime during the
remainder of the interval, Therefore, the user may output new Resolution and Interval data to the Input Buffers before
the present interval concludes. When the present interval times out, the new data is loaded in place of the old and the
PIC continues at the new Resolution and Interval,

If the present interval concludes during the time that the Input Buffers are being altered, an overflow conditicu exists
causing the clock to pause until data transfer to the Input Buffers is completed or the PIC is issued a Command Start.

-

NOTE

Overflow only resets on the execution of Sense
Status or Acknowledge Interrupt instructions,
or on Initialization, If Overflow occurs and is
not reset by one of the above, the new clock
interval will not be accurate,

NOTE

If a ZERO is loaded, the clock duration equals
the resolution.

Using the internal time base oscillator, the following resolutions and intervals may he obtained:

RESOLUTION INTERVAL
lus lus to 4, 096us
10us 10us to 40, 960us
100us 100us to 409, 600us
Ilms ims to 4,096ms

2.3 Program Instructions

Command, Status and Data bytes for the PIC are shown on Table 1,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
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2.4 Program Sequences

Write instructions (WD, WDR, WH, or WHR) are used to initially set up or change the Resolution and Interval Count
(RIC). To change the RIC, data transfers must be completed within the present clock interval or overflow status

(OVFT) results.

When the interval times out, and the Interval Counter is reloaded, an interrupt is generated, if enabled; queued if dis-
abled; and not queued if disarmed. Also, the RIC is loaded into the Resolution Select Register and Interval Counter, and

the clock continues to run,

Command Start (OC or OCR with Bit-2 in the Command Byte set) is used to initially start or to reload the RIC and re-
start the clock,

Read instructions (RD, RDR, RH, or RHR) are used to interrogate the Current Interval Counter (CIC) during the count
period,

Typical procedure for the PIC is:

1. Output two data bytes using the Write instructions to select the clock period.

2, Disarm device interrupts and start the clock using a Command instruction,

3. Enable device interrupts using a Command instruction,

4, Monitor the Interval Counter, if appropriate, by inputting two data bytes using the Read instructions.

5, If necessary, output new data bytes to change the RIC. Status can be checked for overflow condition, which
would indicate that the new clock interval was not started on time.

6. To stop the PIC, output two bytes to the RIC with all Resolution bits ZERC, and issue a Command Start.

The PIC interrupts at the conclusion of each clock interval when the Interval Counter is reloaded, if enabled. It should
be noted that the clock normally does not stop but merely creates an interrupt and restarts using the last selected RIC.
This interrupt should be serviced with an Acknowledge Interrupt instruction, an Immediate Interrupt, or an appropriate
Channel Command Block.

TABLE 1. PIC STATUS AND COMMAND BYTE CODING

BITS 0 I, 2 7
COMMAND
e P [oseL {ensL ISTAR'F
DISARM —
0 4 7
STATUS
BYTE OVFL
L0, 1,2 , 3 7 , 8 15
DATA BYTES| » RIC=RESOLUTION
TO PIC FMS '°°“S] oS 1us ). AND INITIAL COUNT
0, | 2 , 3 7 . 8 5
pataBYTesl o [ o | o | o CIC:CURRENT
FROM PIC INTERVAL COUNT
L v A . v J
FIRST BYTE SECOND BYTE

COMMAND BY'TE

DSBL DISABLE INTERRUPT: Setting this bit prevents the device from interrupting the Pro-
cessor, but allows interrupts to he queued.

ENBL ENABLE INTERRUPTS: Setting this bit allows the device to interrupt the Processor.

DISARM Setting both the DISABLE and the ENABLE bits prevents the device from interrupting or
queuing the interrupts, and clears any queued interrupts,

START Setting this bit stops the clock, reloads the Resolution Select Register and Initial Count
from the Input Buffers, then restarts the clock.

This information is proprietary and is supplied by INTERDATA for the sole
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NOTE

The PIC either generates or queues an interrupt
cach time a START command is issued unless
that command also sets (or a previous command
has set) the PIC to the Disarm Mode.

STATUS BYTE

OVFL OVERFLOW: This bit is set if the interval times out during the time between the beginning

of the first data byte transfer and the end of the second byte transfer to the device. If
Overflow sets, counting stops. Counting resumes after a Command Start, or at the com-
pletion of the second data byte transfer. This bit resets on the execution of Sense Status
or Acknowledge Interrupt instructions, or on Initialization.

DATA BYTES

Data Byte Transfers to PIC (Write). See Note 1.

First Data Byte Bits 0:3 specify Resolution. See Note 2.
Bits 4:7 specify the four most significant bits of the Interval Count,

Second Data Byte Bits 0:7 specify the eight least significant bits of the Interval Count.
Data Byte Transfers from PIC (Read). See Note 1.

First Data Byte Bits 0:3 return as ZERO,
Bits 4:7 return the four most significant bits of the current Interval Count.

Second Data Bvte Bits 0:7 return the eight least significant bits of the current Interval Count.

Note 1, 'The byte pointer is reset upon Initialization or any command; otherwise, it toggles on any data trans-
fer (Read or Write). ’

Note 2, If no Resolution bits are set, the count stops. If more than one Resolution bit is specified, the shortest
Resolution is used.

2,6 Initialization

Initialization occurs on power up or when the Initialize button is depressed. After Initialization, the PIC is left in the
Disarm Mode with the Resolution and OVFL bits reset.

2,7 Device Number

The INTERDATA preferred address is X'6C', The PIC address must be even, Wire changes (see Maintenance 3peei-
fiention 02-240A21) can sclect any even number address for this device. See the sample program in Appendix 1.

3. AC LINE FREQUENCY DERIVED CLOCK
3.1 Description

The LFC interrupt rate is derived from the AC power line. The clock rate is twice the line frequency.

POWER LINE FREQUENCY CLOCK RATE
60Hz 8.33ms per interrupt
50Hz 10 ms per interrupt

3.2 Program Instructions

The Line Frequency Clock has only a Command Byte as shown in Table 2, All zero status is returned on any Sense
Status instruction, Dafa transfer instructions have no effect on the device.

This information is proprietary and is supplied by INTERDATA for the sole
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TABLE 2, LFC COMMAND BYTE CODING

BITS 0 S 2 3 4 5 6 7
COMMAND

BYTE |0SBL|ENBL

——
DISARM
DSBL DISABLE INTERRUPT: Setting this hit prevents the device from interrupting the Pro-
cessor, bhut allows interrupts to be queued.

ENBL ENABLE INTERRUPTS: Setting this bit allows the device to interrupt the Processor.
DISARM Setting both the DSBL and the ENBL bits prevents the device from interrupting or queuing

the interrupts, and clears any queued interrupts.

3.3 Program Sequence

The LFC has no set up procedure other than to enable interrupts with an Output Command instruction (OC or OCR),

3.4 Interrupts

The Line Frequency Clock, if enabled, interrupts at twice the line frequency. This interrupt should be serviced with
an Acknowledge Interrupt instruction, an Immediate Interrupt, or an appropriate Channel Command Block. A status
of all zeros is returned with Sense Status or Acknowledge Interrupt instructions.

3.5 Initialization

The LFC is initialized on power up or by depressing the Initialize button. After Initialization, the LFC is placed in the
Disarm Mode.

3.6 Device Number

The INTERDATA preferred address is X'6D'., The LFC address must be odd. The most significant address bits are
always the same as for the PIC,

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and lsl.nall
not be used for any other purpose unless specifically authorized in writing.

5/6



-

¥ X X X ¥ *

DEVN
OVFL
R15

ORG

ORG1

ORG2

WAIT
FMS
EMS
START
ENB

*

PIC SAMPLE PROGRAM
THIS PROGRAM CAUSES THE PRECISION INTERVAL CLOCK

OF THE UNIVERSAL CLOCK MODULE TO CREATE A PROCESSOR
INTERRUPT EVERY 4MS AND 8MS SEQUENTIALLY WITH 1MS

RESOLUTION
EQU 13

EQU 14

EQU 15

LHI DEVN, X'6C"
LHI R15, CLKINT
STH R15,X'D0'+X'D8'
WH DEVN, FMS
SSR DEVN, OVFL
BTC $,0RG1

oc DEVN, START
WH DEVN, EMS
SSR DEVN, OVFL
BTC 8, ORG2

oc DEVN, ENB
LPSW  WAIT

DC X'C800', ORG
DC X! 8004!

DC X' 8008

DC X'E000'

DC X'4000’

* INTERRUPT ROUTINE

*

SAVE
CLKINT

ORG3

NEXTS

TEST

DS
DS
DC
STM
LHI
RHR
CLHI
BLS

SSR
BTC
BS
WH
SSR
BTC
LM
LPSW
END

6
4

0

DEVN, SAVE
DEVN, X'6C!
DEVN, R15
R15,5
NEXTS
DEVN, FMS
DEVN, OVFL
8,0RG3
TEST

DEVN, EMS
DEVN, OVFL
8, NEXT8
DEVN, SAVE
CLKINT

APPENDIX 1

LOAD DEVICE NUMBER

SET UP SERVICE PNTR TABLE
FOR DEVICE NO, X'6C'

SET RIC FOR 4 MS

SET RIC FOR 8 MS

1 MS RATE, 4 COUNTS
1 MS RATE, 8 COUNTS
DISARM START
ENABLE

REGISTER SAVE AREA
OLD PSW STORED HERE
NEW PSW STATUS

SAVE 3 REGISTERS

READ CIC

CIC <5 MEANS

CURRENT INTERVAL IS 4MS
NEXT INTERVAL 4MS

NEXT INTERVAL 8MS
ERROR STOP ON OVFL STATUS

RESTORE REGISTER
EXIT INTERRUPT ROUTINE

This information is proprietary and is supplied by INTERDATA for the sole
purpose of using and maintaining INTERDATA supplied equipment and shall
not be used for any other purpose unless specifically authorized in writing.

Al1-1/A1-2



BRUNING 44 231 15043

, | | | O

A B C D E | F G | H 1 J K | L M
ADRS|
G4
naCMexo  1ifE 10 o N-C.
G 508 enaxi ~ '
6 ADRSO 30N\ oe
DALIO 12 - —fordr 219> 23 15504 BN o3
D3 —m———q 1" ‘9;:0‘4 <4 43 ADR\ oI 19003 09
3 ————————
Fo 3 ls-gos L P 92 n.c. G f 20 NO8 o s
Hs >2225 2 =\o o3 o4’ A /3 LROA 13] 2oy sel5 <
7 04 5008 i &2, DALOO o : =S s8 "%
—{ H HG < '
e AGOOI Y ol [SoN oz oe o5 CMDO 02 [ 30 o8 2 . '
DALOI] B - ’SG J 1+——N.C. 220 )— 9-004 - 27 Y CMEXD
. T —O <ol 56 e / 131200 Fly2F8,F7
L ] \/ J19-014 1 /3 ,
eAl 3 o2 195-050303 23 K F o ot ZPSRMO 3G3 /0] 2B\0& ,, [ 23\ /0
s . ‘l < =5 03 19801 o @6004
DOSO o . -
2i5 > S0 03 bs[ 45 Noe _ pDALIO  C Jor ' =N /o (e 17
<l ’?-4'2‘6 157 T___ O~ AGO| ] : e 221 y2A2 i :9004' CSG—>
7
858 —— a Fo,FI zLe G o As-ooabos baco 2Fe,ea8
: DALIY D ADRY] &
]} LI . ) D4
oz sa~\oe : , 354 ATSYNO
— G5,2Al Y Soolpe 2 sl o2 2~ oz % 2 | =
oo 2 . 05 (€] HG, 13 19-010 D 12— nN.C. RO or33N\o2 o5
Dt J =5 . : O3 DAL?O HG 19-027 TR 15-60a) ZB\ oo
e 1 oe [a3\ o8 bpAzo E g PAVO | L SRGO
: 3 |i9-on 19-0! P ralRe, =4 ADXA < oA e gre 2J5
253 | [ H H ~ AGO2I 2L /0, =8 IOB B L | > .
DALZ.IJ/ i : 19016 T 8 /+—nC. D
€9 DALY 22116 B /9-i27 , ) >—
— G72A| K|-LDRS! > o+ ADH\ NS » ) .30 D7
1205 BRO 2=1 e, oo ol
DIO D 02 G R ATANE DRGO 269
. , ] b
21 > PPrSoN08  1[A8y 10 vAo § 0o 12 . L e ) ) \
- S ——N.C.
1) s e 3 AGO3| oL4 ';%7:4 ) o> N
. 254 M 19-C 28\ 08 Ny
DALD) o// . -—CTF /3 /0 Jo-co3 )
) - . 03 06 HRSRMO 571 37\ 72 pS £
L aa22) 366 O7] o boab!
2Al b2, 2.7 DRSYNI o2l & —#
. . we T . "eMGRO
D120 05 AGO4| . ) ADHR\ Fe
7 > 73\ 06 58\ 04 DpaL4o J aLs cx PALLL /" %ﬁt 08 ENAHI k4 ,
. oa|12-0k6 21 N9 4 ol . 2 395 .
eos—,  [LES s - A ' $adre cafZ3nos 22\,
: DALAL g/\n_‘ . = =2 761 22\ 08  3ls
| o Ao 10 =N oo Clkezol® e, o3" & <
L—2A3 o3 DALO os|ie 1 S F\ o0
O, R
DI3O 02 AGOS5| LG . 19-6004 -
217 > {40\ o D\ ce L
- Y e A NN WS- DALSO o D2 ~.CMGHO 13[ @0\ 2
56| [\ ey HG -~ 5 RS 19-004
—i¢ G o7 [ 29\ o8
i . DAL5\ M Ig;gﬁv
: ' eo) , i
. PN ’ vz SMGXO : o3 '9'2. o o:} = os.
: i 19-003)
D140 oo AGOG! , o ., DAL | e
40\ o 33 \O ; . ' -
e 7 ol oerCe PSR W paeo N | 3 s lestryo L
ese— | +—lns/ HE o\/o—-——n— . RS oLk SCLR)
bALGI P - G R l o2 - e '
-0~ w
. — ) X 12 AN/ ga o4 ».3;;1 — START| ¢ G, 304,306,308
pso— 2A3 » l (NOTE J) /5 5008 22 | o[ 5%
A L s 021%5 HF Y
218 > 40 \ |\ os[33 )\ o8 paro °7 306
ATEYRO 19-0I6 150, F4 c3 . 3p6, 3D8 (SCLRO 13[39N/2 12 /K
i3 YN 13 "G HG Exc XRP A2 oI5 12G > 1S -Of 78 1 SCLROA
| Ps e : Sag 37K s h—s_‘ls-%% k2,203
DAL? TP) R /0 ad
F4,2A4 Py 125 YLD * SE\08  cuxp ere
. ol o3 |og4 Exs oo 9-6003 249 \ 3A3 NOTLE "
(TP) FRINTED CIRCC 7 BOBRDS TR YO LE V2 D
24-032 (TP) RCLKO KRS o BERELING WITH THIS Scrarzgzrre| | 7ays’ seme7is
OZ|IMHZ osC = NS T L BT LERS T TAE AN
FOLLONW VS KL VS /ON LEVEZL TArcs™ REVUSIENN LEY &£
4 NI CLA ZE5- P FEAO ST . O~ TRf™ DO EUNPEN T,
SHEE T |y aF vz o = Ny A | 35 EPE AT, TE '
NCEX [ fF 7 4o, =2 .
NOTES ' X i REVIS/ONS B [N 3o2; [N [12-18-72|R02 [ name e oate | TITLE FUNCTIONAL
T eTRAD TC NS TO UST EXTERwAL | , | BY PAXT WD, 02~290 moe Now7 5- 9DDED £/6 & O v P EDWARSS: DRAFT  [|0-G- 71 | SCREMATIC
L_ocw | | PER £ N0, 294 T —— Bwler[ | Y6 14- 72 [£or G J HOMERIELD | oK [i1-197 1| UNWERSAL CLOCK
2. STANDARD ATLPESS IS X '6( o 60 | I MT 3 Z.C 3MPINS 105 & 1 B WO ENGR | }-1C 72 .
° | I WERE XRE PIN | WAS ALO, D.v - L TP RORNES o o X
, . I O WENF 7O TC 47 FIN 2 =T JONES DIR ENG o oe-z40k3 7| |~
R ] 3

A B | C | D _] E | F ] G fu 1 K ] L i [ i N ]



Q

BRUNING 44 231 15043

XN -
2] E ] F G | H ] J | K L | | N E} g SEEW /g AR
| BY P§nuu:f oEszs'}Eo DmE [z)
- °
PER ECH MO, o S
\cp DALOI o9 AU ofolez 02 e 07 SMSI g > AGOO oG W _gi DAE _Z5-75
N PV A OVFLi 13 e ——
c3 D/::n (/}o/ c S 4@ _LrJ cloe éo o@ SHMS) a7 (- '93”3 i) SSTRYO | - coa O§ , ;{E T 12T
\c4 B ! alr Ple o2 / loz STMS! 357 . Ilz_ e 2 BC ok 14 o STEN e woso
jcs BALI] 2yA)S Flaies =2 o3 SCLRI_ 37 e 1 oa1e-0280 a2
. ] - - | hat
/9035 S Jo-035 R3 —LaGo o 19 gl 3
248, , o 4 BIT COUNRTER o,, -
12 Q4| ont pwn BORROW L3 N o o4 13 Ne wq XNTI o&
O3 ent up cawvy L2 N o5 N \F3 AGON ol
LDHO 7] 17 R 1
M oAD oa 2 CT05| = =
INB2CLR! 14 ciear 4 e Vs = 3ug B 2 > $92
A FRNE E] 2\ o0& DOOO
A SRGO bs| 3 e uEa 1olPe%e A3
73 J-Os 1 - R4 -9(;004 o/ /5 ’—E Hne ~
= = ) Bgré o3
i ca|oo
XRP
1F4 _AS02) oo 15
oo DAL 09 o7 o9 o7 cNvooI £ BeTo6! 051, |DATA
INPUTS
7 2ALS ! o/ 36 ce 0 3 loe CNTOIL 3p2 BE o4 53H oz < gg 2 N\ VT et or $Ers 02  DproO
1caBALG! /o oG o/ oz CNTO21 se2 12-004 cslig-oe —= 3 o) [g 5F (A4
DALY /51 03 /5] [o= CnTOR! 4 — 16 ol <T\‘-l§c-€f8 B
e 1 32 7 DAGI 14 ;‘ZLECT A
19-035 19-035 S smiect £
O4 12 Ne aq /3 e AGO3N /0| A
05 12 % /12 sE s
e L < _ne n < BCTO7) 2] |weoTs 09 i3
1t 1 os 3HS !l 2 cuvpor +— ! W DwWo
4 4 ) 247G\ 2o ik e 12[2,9%% IAS
~ Re =RGO ve lio-oes =< TWOBE ¢ B
ﬁ £ = |354 ATSYNO ol M [_
' [e — Ioe
PSS -
AGO4)
s 06
211 BCTOoON os A
L, BCTO 8\ o4 o7 ©5
LKy 37 &
: 303 2 T2) &1 SVFLL o3 ‘5'.%36 06 D20 .¢
09 o7 ) 07 cxtoal o, 02 lis.on7 9038 4 e
o/ 02 o1 o2 CNTOG! ses =
/ 1
1 o3 5 = o3 NTO7| aes5 03 e AGOS] 10
/9-03%5 19-03 . mz BeIoN 1/
¥ 0 =D 7e o3 09
o4 2 o4 E] 07 (15) tarb‘gs—uo DRYSNO 3 /3 08 __©y30
—NC ] STARTL 09— " J9 E - I‘Q. 3 ne
(<23 ENC 05| 172, w8, 0 DS - F2, 06| 23 S I _LoLo /5 HP
LDLO T, I ¢ oul 2% 3k2 5045 G4 DA 12|>g” i [e
m7 4 : 142 303kl 96 09}y |1l DRYSNI
'D-045] r oc ! IL5
fK 4 A C7,\k8 STARTOIZ |k 0c 1S - Q07 ors 08 \DRO
= o8 - = 09 19-003 A2
&
XRP ROWNO
COUNTO \NZML:“" = i L 3 2 e :
—COUNTO 347 1015 024)28 o 0902, 2915 2°
158 SCLROA 09l HA D =) T, AGOG 06 .
o9 o7 09 5 o7 CNTO8) 3e7 B 0_667- ) 3M2 BCYOZ2) ok \7 -
o/ 34 oz /10 S 0G| cNIOD e . 2 :’""‘05 10 ®Beo 3n7 BCTIO) 3;* o P LN 05 bao
2 9@ = 02 | owT\O\ ¢35 Voa ] 19-038 . |Ol S 147
/5 03 /5| 19-03% O3. SNTW a3 g \
38 3 DAGO O 14 .
o2
19-035 19-00
) DRGO o2 &
o4 /3 |04 /3 R4 354 L0 10
—=—nNC BCTOZ Vi
os /2 e o5 12__y s iz 03 ©
./ m C EiK 12 3n7 = T' 20N 0 V5O
19-004 13 = -0 A8
) 14 &/ = B we
A [ Al _ [e]
SURSWwIT o7
NOTES i i i NAME TITLE DATE TITLE FUNC T vOnAnL
' . . DRAFT SCRITWMATC
[ i | CHK UNWER S AL Q
I ! ; Ty Lo g
| i i FEEREN) BEGEKG l
- - . 5 . % ; DIR ENG o2 -2d orospos| 24
. | ! £ | F I I AN I 4 ! 3 T T T N R 1 s




]

O

. ®
X i | . ] ¥ . | . 1 . | ) L ) 1 ) ) | . [INN'TIIERDA.'I'.A.
. . Ll HARE® TR VR
2 SNO o5 C BY PARTND. ©2-2340
36 REREH 1y ENAXI O = 03 . PER ECN NO. = ¢
o4 é,OOB , XATN] o2 ;94203 / ‘5_'5’03 o8 2 . BY §j{ DAIE ?.3.7?"'
= ZO -
) = 43 ’SAO%P ! RRACDPPEY
hd P b 8|87 ye 263 CNIOO! = 25 o3 BCTSS/ |, o
o115 Tl ye 263 SNTOIL o/ oZ BCTO// :
Zary s vl gl02 ne owloey . /O BC7 02/
ZapyL 7| Bloa" 263 og  Bcroe/ 5 g on
al)s Ll ale2 we 264 SNYO3) oy o7 BCTO2/ 5 o . 05],5/% N2 _TACKO s
S-o3s ) o 19-03%5 23} He
044 BIT COUNTER
/3 04 .
COUNT Dw e NC /3 A lo2 ~
O sunt ue Bgil:?: /2 o5 2 .. ABAR® [Of 15
/2 e J bS]
77 onp woecol 7 2 :
HAlcenn 4 2 L XNTI 0l [1-0%3 06 : 25 06
. A ] lA & /5 HF |4 58 1H2 94)19-002
],@ - _LOS [l K pe® f————N.C. 19-(;_27 = S ,
' 03 Lol
5 — ) o9 .
_ 1 k2 XDSRMO 053 06 - o3[ T \04 o9 [ 60No8 |os /9-7093 o6 2 N /s
2u9 CLkO 02— o3 CLKS g 9168205 séwwéoo =z 19-004 7-g04 & /3 }o:zes !
e rocorr 07 09
o|e-o3e oz ) D8 |
I——- e f kg STARTL 04 S!S ™SL ,; A 3 v o~ e 7—19-027 v Olz@fi o ,
R 0 - -
e N2, R 122y RACKO], O3 19-Goo4)c 3 l9ﬁgl5>> 04i7 L 0|08 952177\ N,
IR R3 S c2: )
e _START0 16 L1 S 1K , : 3 na ) s
Yo3 . P5 : : o5 . : : 4
” A~
y . . 1?2~
oo T L cosai | WFT oy o3 scodl,, : 04 |'%¢
NTO, o : o : ;
=2 nNe 266 o —eatel el
o/ 92 e 26e SNTOG! /9, P_é’__ng . 4c7'x2=x: ¢ ADO 5, ¢
75 o3 Ne cee SNTO7L 05 o7 YO, 4 P5 —AA—t c3
19-035 ) 12-035 (5 -ENAHI 09 o7 o6 ps RI4 47{:1:-
’ - 08 31
in = 3 N N
o4 13 ye . o4 3 e HATNI 0 ’9600 1 e 1S5-04e ; L2 é 3"/5| | /#
05 e a5 12 [ , - > 3}
77 77 —WNC ] XRP A8 = S-caz /3
’ 4 /4] o2 . o] | ! NC
| A 1 A o7 ez
’ : - = vt ONE SHOT
h g HMS! 2 7 o} OF RXATNO .
kg ~STARTI 09 —@— i 97 || |cemosRvo 2 =y 0z 53_"‘_@_26_01;“5 . I ONE SHOT =3
o .
o3 cex/ 06 T/ /3 {/9-003 / /9-004 12 |k HF ) 10 NC NC
4045 & ¢ g o5 : .
Jce STARTO 12" ol 10 l _ = ] _ : ve
2 RHATNO ~ . ’
Jo8 : -
' 2F1 __SCLKI o2 — ‘_503“
cLKI i9-026
©&2F7 o) | )
- ' . 2FI STMSI 1] S
A F4q__TMSI 0] | (TP
o9 o7 CNTO8! /s o BCTOS| 08 COUNTO
197 Ne 268 122 == 215 :
o 7t 2% ne 265 CMIO! or|  2¢ oz wcToSt 2, ¢ 2F1—SHMSI___o 05 OT0_2eg .
0/_ 02 e 268 CNT IO\ {s0 [=YA BCIVOV o s ’ A HMSH 03]
/2 O3 e 268 ENMIW) 92 , o2 BLIMWL 20 <ws! 3 '
. 19-03 2FI
19-035 12 o e Fg—_Ms! 12 D—— Rl
X
K2, L 0. / - z \sz
! 77 . PE— = N 2044 1504 /3], 3 BNYY
9 (LOZ i 4 o G & ,
/
A ke STARTI_ 045115 MSI g [ Xaa IA ‘
= ~ D5k 0U4*S =
19-045] -
sxe _STARTO 16 r::o 14 ) 104-A
=

T

SUF LS D

f

HRUNING 44 231 15043

' T
NOTES i | , NAME Tine OATE | TITLE F UN S O Fai

| | DRAFT SCRETMATIC . O

| G UNIWVE R £ A CLOSK
| | | ENGR 3
] i i FEEEIEE e o I
L . ] DIR ENG oz - zdoraEbos| 3 — 4

<

A . B i 3 [ D T E LB F - 1 [] T *n ] 7 T 3 |' T T ) T N g %



A B C E 1 F G | H ] L M ko
B2 MUNG Ly e W/ S CUTH,
SUPERSEDER
BYPARTND. 0 2~ 24 0 #1082
R PEY ICH KN 28 .o
o — — TO oy Bat o508
MUX  BUS > . 93[2—}-_:{:3-—-
- | = T T ROCESSOR 1Al 443 | ]5—8-7i|po"3
l 8 4
| BACK  PANEL MAP
ROW TERM
8 9 I S ‘9 / 2 NO.
' ul v 4 Yl v Y 4 AS SND 41
A4 Hd A4 {2 Ao Ao ETS
39
| EX
| .
COUNTER 4 RESOLLTION
I PO ‘e T SEcEcT =
BUFFER ! 33
| " BUFFER S5
ADDRESS | | |aooress TITITTT 1 [TTTTT11 LI 1 [ ] =
€ ATN € ATN p 4 29
COMMAND, T COMMAND KT COUNTER /
LoGic F_‘ CK'SL ' Loaic b cuTPUT LbLo 8 4 Lo jzr
| BUFFER pa IR0 ¢
COUNTO STPCLED 25
l [T 111} ] SRS
| INTERNAL RACKO _7HCKO 2z
‘ 12, COUNTER ] l . DA Z1
DRSO S MDO 20
4 T RESOLUTION sko SDR50 s
' NTO SELECT DI90 D/50 18
| ] REGISTER D129 £/39 7
RbHO 2/Q0 DO o
| [ Soeo Do9% }2
RDLO (K]
| 2
A4 it
| 3
[o%)
| o8
97
| . Se
(o]~
| o4
| OVFLO - Z;_
— - =
5 | XNTY CONTROL /5 GND o5
* |
LOGIC
| 2 . .
l START O CONN ‘A’ PIN ASSIGNMENT
2own/ TERM .
| / AO,
2 C/ c3 o4
| o3
o7
I oY)
l ‘. [o)<]
CLOCK [ CLOCK
aranT| | DIVIDER TEST POINT INDEX
i ] DESIG] MmvEM | Loc
: z OVEL/ | 2H/I
S COQUAJTO| 3M7
| gaaas j——c—J e
osc ~
| : = Y XA 77 | 2FZ
' MUz Z l&cico | (49
£EXC /G 8
: o3¢ £XG /1G9
A
< PRECISION
LINE FREQUENCY | INTERVAL
DERIVED K | CLOC K. A
Lo i
oK 0 EXTERNAL ©SC
power |
SuPPLY |

SURFT w T UEL

[REVEN

NAME

| TITLE FUNCTIONAL SCHEMATI

UNIVERSAL Lok

EERSEYICEN
[ TN

T oo oF

O
x

ta

a

¥




CUT ALONG LINE

— ——— a—— t— — — o— Sttt et s it e ity | S s s s i St it et St et e, s s iy et s s St st it S s ey ey s
¥

PUBLICATION COMMENT FORM

Please use this postage-paid form to make any comments, suggestions, criticisms, etc. concerning
this publication.

From Date

Title Publication Title

Company : Publication Number

Address

FOLD FOLD

——— —

Check the appropriate item.

E] Error Page No. ——____  Drawing No.

[] Addition PageNo.______  Drawing No.

[] oOther Page No.___________ Drawing No.

Explanation:

FOLD FOLD

B ]  ma—

Fold and Staple
No postage necessary if mailed in U.S.A.



STAPLE STAPLE

— o Y 4

FIRST CLASS |

PERMIT No. 22 |

OCEANPORT, N, J.| |

|
]

BUSINESS REPLY MAIL |
]

i NO POSTAGE NECESSARY IF MAILED IN U.S.A. I
| L ]

POSTAGE WILL BE PAID BY: ' I :
i |

| . I
i ]

| IIN"T"EEER I>DA"I"A" I
[

Subsidiary of PERKIN-ELMER |
|

Oceanport,New Jersey 07757, U.S.A. |
I

TECH PUBLICATIONS DEPT. MS 53 |

"R T T T T T T T T T T T T w5

STAPLE STAPLE



	001
	1-01
	1-02
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	3-01
	3-02
	3-03
	3-04
	3-05
	A-01
	B-01
	B-02
	B-03
	B-04
	replyA
	replyB

