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High Speed Counter

GEK-83545

TABLE 2. SPECIFICATIONS

Dimensons.
Circuit Board
8.15x 11.0 x 1.20 (inches)
208 x 280 x 31 (mm)I5.0V
Faceplate
12.46 x 1.175 (inches)0.2V
317 x 3C (mm)

Power requirements
5VDC, I.IA maximum
Supplied by 1/0 rack power supply
Units of Load = 19

User Supplied
TTL 1 0-3ov
Voltage 5V + 0.20 VDC 103V + 5 VDC
Ripple 100mv Iv
Current 400ma 400ma

Timing Characteridics
Input Pulse Rate: DC to 50KHz
(square wave)
Input Pulse Rate with filter sdected:
DCto 100Hz (sguare wave)
Marker Pulse Width: & usec
(minimum)
Response time for outputs 1-4 to
incoming pulses 500 usec (typ)

TTL Single Ended Sink Input Characteridics
Maximum Input Voltage 55V
Minimum Tum-On Vdtage. 20V
Minimum Input Voltage -15V
Maximum Tum-Off Voltage 08V
Input Impedance: 1000 ohms (TYP)
Minimum Low Level Input Current:
-6.0ma (snking)

5 Vot Differentid Input Characteritics
Inputs are R$422 compatible

Maximum Input Voltage: + 15OV
Common Mode Voltage Range =+ 70V
Threshold Sensitivity: = 02V

Input Impedance: 115 ohms (TYP.)
Minimum Input Current: =+ 3.0ma

10-30V single ended source input
characterigtics.

Maximum Input-Voltage 33V
Minimum Tum-On Voltage 9V
Minimum Input VVoltage: -20V
Maximum Turn-off Voltage 2V
Input Impedance: 3800 ohms (TYP)

Output Characteristics

Outputs are open collector with a common
clamp diode (CLP) provided for optiona con-
nection to positive source.

Pull-up resistors provided for outputs.
PUI — 1100 ohm.
PU2, PU3, outputs. PU4 = 4700 ohm
Maximum Supply Voltage 30 VDC
Maximum On-State Voltage Drop:
04V for: | 50ma
0.70for: 1250ma
Maximum Output Current:
250ma  continuous
500ma pesk for 1 second

Operating Temperature:
0-60°C (at outside of rack)

Storage Temperature: -20° to + 80°C
Humidity: 59%  (non-condensing)
Altitude: Up to 10,000 feet above sea leve
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GEK-83545

INSTALLATION

The High Speed Counter module can be installed in an
1/0 rack or in a Model 60 CPU rack. Before installing the
module, the dual-in-line-package (DIP) switches immedi-
ately behind the card slot on the rack backplane should be
set to reserve a group of 32 consecutive bits in the ap-
propriate Input AND Output Status Tables of the CPU.
For specific DIP switch settings, refer to Figure 1.

You should also set the circuit board jumpers and dip
switch to configure the module for your particular
application. Refer to Figure 2 for description of all user
settings.

We recommend that you use the extraction/insertion tool
furnished with your CPU to remove or install the circuit
board. With the board in place in the rack, the edge
connector on the faceplate should be slipped over the cir-
cuit board so that proper contact is made. You can then
secure the faceplate to the rack using the thumbscrews at
the top and bottom.

Refer to Figure 3 and 4 for typical user output connections
to this module. Figure 7 shows the general internal design
for the four output circuits, while Figures 5 and 6 contains
the general internal design for the input circuits.

WARNING

Voltages from user field devices could
be present on the faceplate terminals,
even if the power supply in the I/O
rack is off. Care should be taken when
handling the faceplate of this module
or any wires connected to it.

OUTPUT DIP SWITCH OUTPUT DIP SWITCH OUTPUT DIP SWITCH
NUMBER POSITION NUMBER POSITION NUMBER POSITION
TI6[5(4](3 T(6]5(4]3 716|514 (3
1- 32 353-384 Xl [XIX 705-736 X| XX
33- 64 X 385-416 XX 737-768 X [X|X|X
65- 96 ¢ 417-448 XXy 11X 769-800 XIX
97-128 XX 449-480 X|X[X 801-832 XX X
129-160 X 481-512 X XXX 833-864 X[X| X
161-192 X X 513-544 X 865-896 X|IX| [X]X
193-224 X{ X 545-576 X X 897-928 XXX
225-256 X X|X 577-608 X X 929-960 X|X|X| |X
257-288 X 609-640 X XX 961-992 X[XiX[X
289-320 X X 641-672 X |X 993-1024] XXXXX
321-352 X |[X 673-704 X| IX X (NOT USED)

= Switch in OPEN Position (Depressed to the Left)
Switches No. 1 and No. 2 should be in CLOSED Position

FIGURE 1.

DIP SWITCH SETTINGS FOR I/0 RACK
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Figure 2. CONFIGURABLE USER SETTINGS (Part 1 of 3)

Ref. PC-56-84-0183
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ITEM FUNCTION FOR USER SETTINGS

@ Feceplate with lens and 36-point connector.

@ LED for OUT 1; when ON, indicates output 1 is energized.

@ LED for OUT 2; when ON, indicates output 2 is energized.

@ LED for count; when blinking, indicates pulses are being received.

@ LED for Board OK; when ON, Board passed diagnostic test.

ITEM DIP SWITCH FUNCTION

6 SW1 Open* Input A Filter
SW2 Open* Input B Filter Switch Open: 100 Hz Filter Disabled
SW3 Open* Input C Flter Switch Closed: 100 Hz Filter Enabled
SW4  Closed Input D Filter

Set to Closed position‘if-input is connected to a device using dry contacts,
or other non-solid state device.

ITEM JUMPERS FUNCTION FOR USER SETTINGS
7 JPI
[-2* Run - Norma Use
2-3 Fectory Test
§ JP2
[-2* If the CPU RESET d€gnd is high, the counter will continue to function,

except outputs 1 thru 4 will be forced off regardless of ther previous
date. When the CPU once again becomes operational, the four outputs
will return to their conditiona dstaie as determined by the enable/disable
and latch/unlatch bits and the preset comparison State.

2-3 If the CPU RESET signa is high, the counter will continue to function,
and will retain full control over its four outputs.

9 JP3
|-2¢ Not Used
2-3 Not Used
' Factory Setting

FIGURE 2. CONFIGURABLE USER SETTINGS (PART 2 OF 3)
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ITEM

WO

* Factory Setting

DIP SWITCH
P4

1-2*

2-3

JP5

1-2*

2-4

2-3

JP6 IP10
1-2* 1-2*
12 23
23 23
JP7 JP11
1% 1.2°
12 23
23 23
JP8 IP12
1-2¢ 1-2*
12 2-3
23 23
P9 P13
12 12
12 23
23 23

GEK-83545

FUNCTION

Encoder mode - Quadrature Encoder with optional marker

Counter mode - Square wave pulse input

X1 for quadrature encoder input
X2 for quadrature encoder input
X4 for quadrature encoder input

Must be set to X1 when in counter mode

Input A - 5V differential
Input A - TTL single ended
Input A - 10-30V single ended

Input B - 5V differential
Input B - TTL single ended
Input B - 10-30V single ended

Input C - 5V differential
Input C - TTL single ended
Input C - 10-30V single ended

Input D - 5V differential
Input D - TTL single ended
Input D - 10-30V single ended

FIGURE 2. CONFIGURABLE USER SETTINGS (PART 3 OF 3)
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TYPICAL JUMPER SETTINGS @
NI 1-2 JP 10 1-2 HI SPEED
JP 2 1-2 JP 11 1-2 COUNTER
JP 3 1-2 JP 12 1-2
JP 4 1-2 JP 13 2-3
JP 5 1-2 SW 1 : OPEN OUT 1
N 1-2 sSwW 2 OPEN N
JP 7 1-2 Sw 3 OPEN ouT2
JP 8 1-2 SW 4 CLOSED -
JP 9 2-3 COUNT
BOARD
oK
coMm
5VOLT
POWER
SUPPLY
—T POS
T—— COoM
24 VOLT
POWER
SUPPLY
[LoaD} POS
L J Y——  fwD
REV /‘/
Vv HI SPEED
com —
POS MAX 120 FT, A/—
|: ENCODER / < OUTPUT 1
v A CONNECTED AS
3 TWISTED PAIR B | SVTTL
INDIVIDUALLY PO SOURCE
SHIELDED ~
(BELDEN8777 |
) OR EQUAL) MARKER OUTPUT2-3-4
CONNECTED AS
INPUTSA-B-C 24V
 — o SINK
CONFIGURED FOR
5V
HOME
DIFFERENTIAL Ve
SWITCH
INPUT D
CONFIGURED FOR
24VDC
LOW SPEED FILTER

Figure 3. HIGH SPEED COUNTER - ENCODER MODE
APPLIED TO CARRIAGE POSITION CONTROL

8 Ref. PC-56-84-0184
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TYPICAL JUMPER SETTINGS %
JP 1 1-2 JP 10 @ 23 HI SPEED
JP 2 1-2 JP o1t o 2.3 COUNTER
P 3 1.2 [P o120 23
P a 23 |k 13 : 23
JP 5 12 [sw 1 : OPEN ouT 1
JP 6 2-3 Sw 2 : QPEN _—
P 7 : 23 |[SW 3 : OPEN ouT 2
JP B 2-3 Sw 4 CLOSED —_—
P8 23 COUNT
BOARD
PROXIMITY SENSOR oK
OUTPUTS SQUARE WAVE PULSE
FOR EACH GEAR TOOTH

com }—¢ jimi

o ros
SIG
[
MATERIAL REFLECTQR
FLOW
— i
—
coM
POS
SIG
COUNT
PULSE
PHOTO ELECTRIC SENSOR
ENABLES COUNTING WHEN

LIGHT BEAM IS INTERRUPTED

DISABLE
COUNT

GEK-83545

COM
12 VOLT
POWER
SUPPLY

POS

# ~
LENGTH OK

OUTPUTS1-2-3

CONNECTED AS
12V

OPEN COLLECTOR
SINK

PC-58-84-0188

Figure 4. HIGH SPEED COUNTER - COUNTER MODE
APPLIED TO LENGTH MEASUREMENT CONTROL

Ref. PC-S6-84-0185
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287K 1K +5V (USER)
5V AHo—{ }—e—"} - o v
DIFFERENTIAL
ENCODER +5V (USER} _l o
[ 2 1K
* oy AL+ O- P1 é"'lL A
. " 10K
150 JPE 2K swi
12 3 I
..I... 1 0
AL-o- . ]"
L— SHD o—* é"( i
COM o- . + ]
ov {USER)
INPUT A JUMPERS |
JPG JP10
DIFFERENTIAL | 1.2 12
TTL 1-2 2.3
10-30 VDC 2.3 2.3
Figure 5. TYPICAL DIFFERENTIAL INPUT LOGIC DIAGRAM
2a, X +5V (USER)
AGR0300 ' +5v
FLEVEL +5V (USER) l . 390
PULSE ) 5 3 -
_ SIGNALS
JPio _#'v[L .
AL 10K
| SwW

L TTL 3
LEVEL 150 JPE 2K
PULSE 12 i

- SIGNALS j, o

AL- O
SHD O—i % 1K ov
& COM o - >
0V (USER)
JUMPERS
WPUTA | jps  Jr10
DIFFERENTIAL | 1-2 1-2
TTL 1-2 2-3
10-30 vDC 2-3 2-3

Figure 6. TYPICAL PULSE INPUT LOGIC DIAGRAM

11K
P
L]

47K
PU2
02

PU3
03

com

Figure 7. OUTPUT LOGIC DIAGRAM

PC-56-84-0186
PC-56-84-0187

PO_CA_QA_NTRRQ

10
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HARDWARE INTERFACE

All externa wiring connections to the High Speed counter connected when the termind drip is connected to the
module are made via the 36point termina connector on printed circuit board, If shielded cable is used, system
the module faceplate. Table 3 details the function of esch earth ground is provided via faceplate to chasss connec-
teemind point. Pleese note tha dl terminds with the tion and the grounding of the chasss enclosure. For typi-
same name (i.e. COM, + 5V, +HV, SHD) are interndly ca wiring diagrams refer to Figure 3 and 4.

TABLE3. TERMINAL WIRING DESCRIPTION

TERMINAL

NUMBER NAME FUNCTION

1,23 COM Common ground connection.

45,67 +5v User power supply positive connection for 5V operation.

89 10, 11 +HV User power supply podtive connection for 10-30V  operation.

12 CLF Clamp diode connection. Protects outputs from inductive kick-back from
the load. The CLP termina should be jumpered to the pogtive side of
the output power supply.

13 01 Open collector sink output. TTL compatible up to 50ma Outputs can snk
250 ma. continuous, 500 ma peak. The maximum supply voltage is 30V.

14 PUI If the PUI termind is connected to the podtive termind of the output
supply, the output will be pulled up through a 1100 ohm resdor. This
output can drive the Series Six interrupt input board using a 24-30V
power supply.

15 02 Open collector dnk output. TTL compatible up to SOma. Outputs can sSnk
250 ma. continuous, 500 ma. pesk. The maximum supply voltage is 30 V.

16 PU2 If the PU2 termind is connected to the podtive termind of the output
supply, the output will be pulled up through a 4700 ohm pull-up resigtor.

17 03 Open collector snk output. TTL compatible up to 50 ma Outputs can
dnk 250 ma continuous, 500 ma. pesk. The maximum supply voltage is

18 pU2 30V. If the PU3 termind is connected to the pogtive termind of the
output supply, the output will be pulled up througha 4700 ohm pull-up
resistor.

19 04 Open collector snk output. TTL compatible up to 50 ma Outputs can
snk 250 ma, continuous, 500 ma. pesk. The maximum supply voltage is

20 PU4 30V. If the PU4 termind is connected to the pogtive termind of the
output supply, the output will be pulled up through a 4700 ohm pull-up
resistor.

21 AH These terminds form the IN A input. The settings of JP6 and JP10 deter-
mine the input type (see Figure 2).

22 AL+
In the COUNTER mode IN A is used for the incoming square wave

23 AL- pulses.

24 SHD In the ENCODER mode this input is used for quad A of the encoder.

11
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TABLE 3. TERMINAL WIRING DESCRIPTION (CONTINUED)

TERMINAL
NUMBER NAME FUNCTION

25 BH These terminds form the IN B input. The settings of JP7 and JPI 1 deter-
mine the input type (see Figure 2).

26 BL+
In the COUNTER mode these terminals are used for the count direction
27 BL- control. With no sgna applied the count direction is UP. If the direction
is to be controlled via software, the input should be disabled, or not
28 SHD connected. Up.Down is controlled in software by bit 10 of the Discrete
command (see Figure 9).

In the ENCODER mode this input is used for quad B of the shaft encoder.

29 CH These terminds form the IN C input. The settings of JP€ and JP12 deter-
mine the input type (see Figure 2).

30 CL+
In the COUNTER mode these terminals are used as a counter enable
31 CL- control. With no signd goplied the counter is ENABLED. If the counter
enable is to be controlled by software command, IN C should be
32 SHD dissbled, or not connected: Enable/Disable is controlled in software by
Bit 9 of the Discrete Command (see Figure 9).

In the ENCODER mode this input is used for the marker pulse of the
shaft encoder. If there is no marker presant then no connection should be
made to this input

33 DH These termingls form the IN D input. The settings of JP9 and JP13 deter-
mine the input type (see Figure 2).

34 DL+
In.the COUNTER mode the IN D input is used to reset the counter. The
35 DL- reset function forces the accumulated count to the Lower Count Limit.
The reset condition will exig as long as the IN D dgnd is asserted. With
36 SHD no signa applied the counter is NOT RESET. The count can aso be resst
by software command. IN D should be dissbled or not connected if soft-
ware control is used. Reset is controlled in software by Bit 19 of the Dis
crete Command (see Figure 9).

In the ENCODER mode the IN D input is used to edablish home
postion. When the HOME command is active and the IN D limit switch
is assarted, the next marker pulse will cause the accumulated count to be
st to the home podtion value. After the marker occurs, incoming pulses
will be counted, and will represent an offsst from HOME position.
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GENERAL DESCRIPTION OF OPERATION

The intdligent High Speed Counter module receives curi- In the Encoder mode the inputs have the following
mand data from the Series Six CPU logic program and re- mesanings:
turns count and stetus data to the CPU. These data trans-
fers requires 32 input and 32 output points. There are adso INA Quad A Input: connected to channd A
four input circuits and four output circuits for connection of the quadrature encoder.
to field devices. Refer to Table 3 for a full description of INB Quad B Input: connected to channel B of
each. the quadrature encoder.

INC Marker Input: connected to the marker
The High Speed Counter card has two basic modes of op- channd of the encoder.
eration (counter or encoder) which are sdectable by IND  Limit Switch. Input: used to establish
means of a jumper. The functions of the inputs depends True Home Postion.

on the mode of operation selected.
Each input is provided with a sdectable filtering network.

In the Counter mode the inputs are defined as follows When the filter_is selected, the frequency response of the
input is limited to 100Hz  (squarewave). The filter is nor-
INA Pulse Input: connected to the pulses to mally used for debouncing mechanical contacts.
be counted.
INB  Direction Input: controls the direction of When «the ENCODER mode is sdected, one of three
counting. counting rates: < XlI, X2, or X4 can be jumper sdlected by
INC  EndbleDisable Input: used to enable or the user. When the COUNTER mode is sdected, the
dissble counting. jumper must be placed in the XI position. Figure 8 shows
IND Reset Input: sets the Accumulate the effect of this jumper sdection for when quedrature
register to the Lower Count Limit and encoders are used.

inhibits counting while active.

INA

%

INB

=l T
x2 |11 1 [ 1 [
e Jr e Jq e Je e I

TIME ———m=

X4

PC-96-84-01 69

FIGURE 8. QUADRATURE PULSE COUNTING

Ref. PC-S6-84-0189 13
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The module contains an 8 bit counter which is read by the
counter software and used to maintain a 24 bit Accumu-
late register. The counting range of this register is
-8,388,608 to +8,388,607. Negative values are kept as 2's
complement. The user can define the upper and lower
counting limits anywhere within this range (the Upper
Count Limit minus the Lower Count Limit must be great-
er than 128). When counting up, the Accumulate register
will be set to the Lower Count Limit after reaching the
Upper Count Limit plus one. When counting down, the
Accumulate register will be set to the Upper Count Limit
when reaching the Lower Count Limit minus one.

The four outputs are open collector transistors which can
provide TTL compatible levels. Individua pull-up ress
tors are provided to alow outputs to drive TTL or CMOS
logic without the use of external resistors. When used in
the open collector configuration, the outputs can sink 250
ma. of current and can accept up to 30V. The output cir-
cuitry is opticaly isolated and detailled in Figure 7.

GEK-83545

The state of each of the four outputs is determined by a
combination of five factors:

Presat/Accumulate  Rdationship | < , =)
Comparison Sense (Command # 35)
Disable/ Enable (Discrete Command)
Unlatch/Latch (Discrete Command)
Previous State of Output

RN e

How these factors control an output-is shown in Table 4.
NOTE

Once an output has been turned on
through the conditions described in
Table 4, it can be latched on using dis-
crete _commands 15-18 (Refer to
Figure 9). Once an output is latched
on it will remain on regardless of
changes in the Disable/Enable or
Preset Comparison function. The
output will not be turned off until it is
unlatched, and the conditions in Table
4 are appropriate.

TABLE 4 OUTPUT STATE TABLE

Accumulate Comparison Preset* Disable/ output
<, = Sense Comparison Enable State
Preset (CMMD # 35) Function

< 0 0 0 0
= 0 I 0 0
< 0 0 1 0
= 0 | 1 1
< 1 1 0 0
= ! 0 0 0
< ! ! 1 1
= 1 0 1 0

Result of Preset Comparison is determined by

Presst/Accumulate  relationship (<, =),

14

the comparison sense (Command # 35), and the



High Speed Counter

When configured for open collector operation, outputs
can be paraleled. In conjunction with the preset compare
and enable/disable functions, custom ON/OFF switching
patterns can be established. It should be noted that the
counter does not monitor the state of the outputs.
Therefore, if a failure in that circuitry should occur, the
CPU delete “system” will not be aware of it.

In addition to the four outputs, the counter module pro-
vides eight programmable Internal Preset registers. CPU
logic can download preset limits which are then compared
to the accumulated count with the resultant state (true or
false) returned to the CPU.

Because the counter is an inteligent module, it is capable
of continued operation regardiess of the operating state of
the CPU. This feature is selectable via a jumper and is con-
ditioned upon the module being previousy downloaded
with preset data from the CPU and the I/O rack and exter-
nal power supplies being operational.

An externa user-furnished power supply is required to
support the delete “field” isolated Input and Output logic.
The power supply may be 5 VDC or 10-30VDC. If this, or
the rack power supply should lose power, the module
must be reloaded from the CPU. An appropriate status bit
will be set.

GEK-83545

CPU INTERFACE

Communications between the High Speed Counter
module and the Central Processor Unit (CPU) is accom-
plished via 32 consecutive input and output bits. (I/O ad-
dress selection is discussed under Installation.) Command
and preset data is transferred from the CPU to the counter
module, while board status, output status, accumulated
count, or counts/time-base is returned from the counter
to the CPU. A two way data transfer will occur with every
CPU /O scan.

Since data is only transferred between the CPU and the
counter in the I/O scan, the user needs to consider careful-
ly the use of the Suspend I/O instruction. The counter will
continue operation without communication to the CPU
when the I/O/is suspended, but it will not be able to ap-
prise the CPU of its status. In similar context, use of the
DO /O instruction, which could poll the counter too
frequently, would tend to cause the module to respond
dowly to the degree that it may miss a pulse. To prevent
this, a minimum of 6 msec should elapse between 1/0
scans that use the I/0O addresses of the counter.
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DATA SENT FROM SERIES SIX CPU

The first 8 bits or the first byte of data transferred from
the CPU to the counter is referred to as the Command
Byte (CB), while the remaining 24 bits or 3 bytes are

referred to as the Command Data Bytes. This data uses 32
bits of the CPU output teble.

COMMAND DATA BYTES L COMMAND BYTE —%=
CDB CB
4TH BYTE 3RDBYTE 2ND BYTE 1STBYTE
33 32 2222 2 222 2111 11111119 2 7 6 5 4 3 2 1
210 9 8 7 6 5 4 3 210 9 8 7 6 5 4 3 2 0

Information contained in the Command Data Bytes is in-
terpreted by the counter based upon the Command
Number contained in the Command Byte

+---SWEEP 1—+—SWEEP2———+—~SWEEP3——|

oec | 1o LOGIC. Ve LoGic Vo
e |f the CPU issues a command in Sweep 1 that re- - A CPU SUSPEND I/O function will stop al com-
quires a specific type of data to be returned, that munications to the counter module while dlowing
data will be returned in Sweep 2, and be available it to continue in full operaion.
for logic solutions in Sweep 3.
- A CPU DO I/O function, which addresses a specific
® |f a command is issued that does not request return counter, can be used to download system
deta, the previously requested data will continue to paameters. However, communications with the
be returned. counter must not occur more often than every 6
milliseconds.
¢ |f a command generates an error, that Error Code
will be returned-in the next I/O sweep. Subsequent
sweeps will return data that was previously
requested.
16 Ref. PC-S6-84-0190

PC-S&84-0191
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GEK-83545

COMMAND BYTE (CB)

The Command Byte contains a Command Number that is
used to set up the operational characteristics of the High
Speed Counter. CPU logic sdlects the Command Number
to be executed in the counter module and places that

per 1/0 scan. Once card set up is complete, the Command
Number is usualy set to zero. The Command Data Bytes
contain the information necessary to complete the execu-
tion of the command specified. Table 5 contains a ligt of

number in the Command Byte. One command is executed al the commands aong with a detailed description.

TABLE 5, COMMAND NUMBER

DISCRETE COMMANDS - Interpret data bits (9-32) as discrete commands as

RESET CARD - Accumulated count and preset register are st to zero; outputs
are tuned off and board returned to initid default conditions, diagnogstic tests are
run, if tests are passed, the heartbeat will toggle and the Power-Up Bit of the Status
Byte will be set; dl commands except the Resst Card command will be ignored
until this Power-Up Bit is cleared by Command 6. If the diagnodtic tests fail an
error code will be returned on the next 1/0 scan and the Board OK LED is turned

CONTINUE - This'is a null command and the counter will continue to operate in
the previoudy commanded mode. When used, this command improves counter

RETURN DISCRETE COMMAND - Return data bits (9-32) of Last Discrete

HOME POSITION - Used only in encoder mode. (Refer to Figure 13.) Data bytes
will contain vdue of Home Podtion location, al outputs are disabled and
unlaiched, the Home Postion Bit in the returned Status Byte is cleared and incom-
ing count pulses are ignored, On fird Marker Pulse (Input C) after Home Limit
Switch dgna (Input D) is received: Home Pogtion vaue is loaded into accumulate
regiger, incoming pulses will ADD/SUBTRACT from accumulate register to
track offset from Home Postion, Home Pogtion bit (SB=5) is set, and outputs
remain dissbled. If, in Encoder Mode, Home Postion Value is outsde the Upper
or Lower Count Limit, or if another command is issued while the Home Com-
mand Bit is s&t, an error code will be returned. This command is active until Home
Postion is found or Abort Home Postion (CB=5) or Reset Card (CB= 1) is

ABORT HOME POSITION COMMAND - Used only in Encoder Mode; cancels
Command 4; count pulses are again accepted while outputs are held disabled. Out-
puts must be re-enabled via the Discrete Command (CB =0). Since Home Position
was not edablished and counting was disabled, the Accumulate Register value
should be used with caution. If not in the Counter Mode or if the Home Postion
(Command 4) is not active, an error code will be returned.

CLEAR POWER-UP BIT - Sets Bit 2 of Status Byte to zero; this bit must equa
zero for the counter module to accept any command other than Reset Card
(CB= 1); bit will be st on power-up, external power supply falure, or after Reset

COMMAND NUMBER |
DECIMAL HEX
VALUE VALUE DEFINITION OF COMMAND
0 00
detailed in Figure 9.
1 01
off.
2 02
processing time.
3 03
Command (CB =0) sent as detaled in Figure 1L
4 04
issued.
5 05
6 06
Card command is issued.
7 07 Resarved for future use
thru thru
15 OF

17
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TABLES5. COMMAND NumBER (CONTINUED)

GEK-83545

DEFINITION OF COMMAND

21

1B

" 1
COMMANL | NUMBER
DECIMAL HEX
VALUE VALUE
16 10
17 1
18 12
19 13
20 14
21 15
22 16
23 17
24 18
25 19
26 1A

LOAD OUTPUT 1 PRESET REGISTER from Command Data Bytes

LOAD OUTPUT 2 PRESET REGISTER from Command Data Bytes

LOAD OUTPUT 3 PRESET REGISTER from Command Data Bytes

LOAD OUTPUT 4 PRESET REGISTER from Command Data Bytes

LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL
LOAD INTERNAL

PRESET REGISTER 1-from Command Data Bytes
PRESET REGISTER 2 from Command Data Bytes
PRESET REGISTER 3 from Command Data Bytes
PRESET REGISTER 4 from Command Data Bytes
PRESET REGISTER 5 from Command Data Bytes
PRESET REGISTER 6 from Command Data Bytes
PRESET REGISTER 7 from Command Data Bytes
PRESET REGISTER 8 from Command Data Bytes

If Preset Vaue is above the Upper Count Limit or below the Lower Count Limit,
an error code will be returned and, the command will not be executed. Counter op-
eration remains unchanged. Default value upon power-up is zero.

18
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TaBLE 5. COMMAND NUMBERS (coNTINUED)

COMMANC ) \NUMBER

DECIMAL
VALUE

HEX
VALUE

DEFINITION OF COMMAND

28
thru
31

32

33

34

35

36

37
thru
47

1C
thru
1F

20

21

22

23

24

25
thru
2F

Resarved for future use

LOAD ACCUMULATE REGISTER from Command Data BytesIf new Accu
mulate Vaue is above the Upper Count Limit or below the Lower Count Limit, an
aror code will be returned and, the command will not be executed. Counter oper-
aion remains unchanged, Default vaue upon power-up is zero.

LOAD UPPER COUNT LIMIT from Command Daa BytesIf Upper Count
Limit minus the Lower Count Limit is less than 128, an error code will be returned
and, the command will not be executed. Counter operation remans unchanged.
Default value upon power-up is 8383607 or 7TFFFFF(HEX).

LOAD LOWER COUNT LIMIT from Command Data BytesIf Upper Count
Limit minus the Lower Count Limit is less than 128, an error code will be returned
and, the command will not be executed. Counter operation remains unchanged.
Default vaue upon power-up is zero. Lower count limit is -8,388608  or 800000
(HEX).

LOAD PRESET COMPARISON SENSE - Interpret Command Data Bytes (bits
9-32) as detailed in Figure 10.

LOAD TIME BASE from Command Daa Bytes- Sets time base in milliseconds
for .messurement of count pulses time base for use in veocity feedback. If time
base is st outside of range 1 to 65535 (milliseconds), an error code will be re-
turned and, the command will not be executed. Counter operation remans
unchanged.

Reserved for future use
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TABLES5. COMMAND NUMBERS (CONTINUED)

GEK-83545

COMMANL ) \NUMBER

DECIMAL
VALUE

HEX
VALUE

DEFINITION OF COMMAND

48
49
50
51
52
53
54
55
56

67
68
69

thru
255

30
31

42
43
44
45

thru
TF

RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN
RETURN

OUTPUT 1 PRESET REGISTER
OUTPUT 2 PRESET REGISTER
OUTPUT 3 PRESET REGISTER
OUTPUT 4 PRESET REGISTER

INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL
INTERNAL

PRESET REGISTER 1
PRESET REGISTER 2
PRESET REGISTER 3
PRESET REGISTER 4
PRESET REGISTER 5
PRESET REGISTER 6
PRESET REGISTER 7
PRESET REGISTER 8

Reserved for Future Use

RETURN ACCUMULATE REGISTER (CB = 32)

RETURN UPPER COUNT LIMIT (CB=33)

RETURN LOWER COUNT LIMIT (CB=34)

RETURN PRESET COMPARISON SENSE (CB=35)

RETURN TIME BASE (CB=36)

Reserved for future use
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COMMAND DATABYTES —————— =
CDB
4TH BYTE 3JRDBYTE 2ND BYTE

CB=0

3
2

ISTBYTE

COMMAND BYTE

1

-
O -
Lh o
o=
ol —
[
——
[T
2

33222212
1098765

el )

22
21

2 211
4 0938

.‘ 87654321

Not Used
Don’t Care

0 Count
1 Count

0 Count
1 Count

0 Output
1 Output

Qutput
Output

_——

Output
Output

—
_—

Output
Qutput

_—

Output
Output

—_c

Qutput
QOutput

—_0

Output
Output

R e

=

Qutput
QOutput

—

_—0

I_
L
—

—

* Default conditions on power-up
NOTE

The High Speed Counter will interrupt and act upon each bit
every time this data set is received from the CPU. The module
will execute, for function bits 20, 21, 22 only, the lowest bit
number function if more than one bit is set.

Figure 9. DISCRETE COMMAND FORMAT
COMMAND BYTE EQUALS ZERO (CB=0)

Discrete Commands

Disable*
Enable

GEK-83545

Up*(counter mode only)

Dn

1
1

L o [ )

B

[ )

LFS IR

4
4

Not Active
Return Accumulated Count*

Not Active®
Return State of Preset Comparison
Functions (Refer to Figure 11)

0 Not Active*
1 Return Counts/Time base

Disable*
Enable

Disable*
Enable

Disable*
Enable

Disable*
Enable

Unlatch*
Latch

Unlatch*
Latch

Unlatch*
Latch

Unlatch*
Latch

Not  Active*®
Reset to Lower Count Limit
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The Load Preset Comparison Sense command (CB = 35) establishes the True. False (1/0)
comparison sense between the accumulate and the twelve presents in the counter module.
Output # 9 through # 20 set the sense for the eight internal and four output presets. If the
output is off (0), the respective preset comparison function will be true (1) when the accu-
mulated count is greater than or equal (=) to the preset. If the output is on (1), the preset
comparison function will be true when the accumulated count is less than (<) the preset.
The following chart illustrates this concept.

Figure 10. PRESET COMPARISON SENSE

GEK-83545

— COMMAND DATA BYTES L COMMAND BYTE
CDB CB = 35 (DECIMAL)
4THBYTE 3RDBYTE 2ND BYTE 1STBYTE
333222122 22222111 1111111 87654321
21098765 43210987 654321009}
Preset Comparison Sense Commands
Bits 21-32
e Are Not Used
Internal Presest 1 Comparison Sense
— Internal Preset 2 Comparison Sense
Internal  Preset 3 Comparison Sense
Tnternal Preset 4 Comparison Sense
Internal Preset 5 Comparison Sense
internal Preset 6 Comparison Sense
Internal Preset 7 Comparison Sense
Internal Preset 8 Comparison Sense
Qutput 1 Preset Comparison Sense
1 Output 2 Preset Comparison Sense
L Qutput 3 Preset Comparison Sense
Output 4 Preset Comparison Sense
NOTE
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ACCUMULATED COUNT COMPARISON PRESET
<, = SENSE COMPARISON

PRESET FUNCTION

< OFF (0) FALSE (0)

= OFF (0) TRUE (1)

< ON (1) TRUE (1)

3 ON (1) FALSE (0)

NOTE (Continued)

In the case of outputs, the output will be turned on when the Preset Comparison function is
true if it has been enabled (Refer to Table 4, and Figure 9). When the Preset Comparison
function is no longer true, the output will be turned off, unless it has been latched (Refer to

Figure 9).
The sate of &l Presst Comparison functions (FALSE = 0, TRUE = 1), can be returned to

CPU User Logic by giving the module discrete command # 21, return staie of Preset Com-
parison functions (Refer to Figures 9, and 11).

Figure 10. PRESET COMPARISON . SENSE (Continued)
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DATA RETURNED TO SERIES SIX CPU

The firg 8 bits, or the firs byte of data, trandferred to the
CPU from the counter is referred to as the Status Byte,
while the remaining 24 bits or 3 bytes are referred to as

the Returned Data Bytes. This data uses 32 bits of the
CPU Input Table.

- RETURN DATA BYTES
RDB

Y

posg-——- STATUS BYTE ==l
SB

4TH BYTE 3RD BYTE 2ND BYTE 1871 BYTE
3 33 22 222 2222 21 11 Tt 11111 8 8 7 6 5 4 3 2 1
2 10987665 4 321098 7 6 5 4 3 2 10

Information contained in the Returned Data Bytes is that
data which was requested via the Command Number con-
taned in the Command Byte issued during the previous
I/O scan. The previoudy requested data type will be re-
turned every 1/O scan unless a new type of return data is
requested. Default returned data on power-up is the accu-
mulated count vaue.

STATUSBYTE

8 7 6 5 4 3 2 1

1st BYTE

The Status Byte (SB) contains informetion pertaining to
the current operating status of the High Speed Counter.
This byte is updated and returned to the CPU every. 1/O
scan. Definition of the Staius Byte bits is as follows.

Bit 1 - HEARTBEAT: This hit indicates if the boad is
functiond. It is toggled every time an /O scen occurs
except during power-up diagnogtics, Any failures  of count-
er diagnogtics will stop the heartbest.

Bit 2 - POWER-UP: This hit is set by the module to a one
() whenever rack or externa power is gpplied, ether for
the fird time or following a power dip. On power-up, the
counter will run-its diagnogtic tests and resst dl interna
daa registers to ther default vaues.

A Reset Card Command (CB= 1) from the CPU will dso
cause diagnostics to be executed and the Power-Up hit to
be set.

All commands (except Reset Card) will be ignored until
this bit is reset to zero (0) by the Clear Power-up Bit
Command (CB = 6).

Bit 3 - EXTERNAL POWER SUPPLY STATUS: This bit
is st to a one (1) whenever the externa (user) power
supply is beow 45V, When extend power fails, the
Power-Up hit is set and the counter will run its diagnogtic
tests and reset al data registers to their default vaues.

24

All commands (except Resst Card) will be ignored urtil
the Power-Up hit is reset to a zero (0) by the Clear Power-
up Bit Command (CB = 6).

Bit 4 - COUNTING ENABLED: This bit, when set to a
one (1) by the counter module, indicates thet the counter
is enabled. The Count Enable command (CB=0, bhit 9
must be set to one (1) to enable counting. To Dissble
counting, st bit 9 to zero (0) or in the Count Mode,

apply asgnd to Input C.

Bit 5 - HOME/DIRECTION: In the Encoder Mode this
bit indicates that Home Postion has been established,
and is ==t to a one (1) when any of the fdlowing events
occur:

a. After the Home Command (CB=4) is
issued, and the fird Marker Pulse is re-
ceived after the Home Limit Switch is
reached. Refer to Figure 14.

h. A load Accumulate command (CB=32) is
issued.
c. A Reset Accumulate to Lower Count

Limit (CB=0, bit 19) is issued.

This bit is reset to zero (0) on Power-up, Reset Command
(CB-0), or Home Command (CB=4).

In the Counter Mode this bit indicates the direction of
count (O = up, (1 = down). Direction is a function of
Input B or the Up/Down Count command (CB=0, hit
10). Count direction is Up unless a dgnd is applied to
Input B or CB=0, hit 10 is sat to a one (1).

Bits 6, 7, 8 - Returned Data Type: Interpretation of these
bits indicates the type of data being returned to the CPU
in the Return Data Bytes 2, 3, and 4. If an eror code is
returned, the command that caused the error is ignored,
and count operation remains unchanged. (Refer to Table
6)
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TABLEG6. RETURNED DATA TYPE

Bit 8 Bit7 Bit 6 Data Returned
0 0 0 Accumulated Count (default on power-up)
0 0 1 Counts'Time base
0 ! 0 Comparison States for Presets (see Figure 12)
0 1 1 Returned Data as requested in previous 1/0 scan
from commands 3,48-59, 65-68
1 0 0 Error Code (see Figure 13)
! 0 1 Future Use
1 1 0 Future Use

I 1 1 Future Use

25
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STATUSBYTE

RETURN DATA BYTES ~———————— SB = 64 (DECIMAL, REFER TO
RDB TABLE 6)
4TH BYTE 3RDBYTE 2ND BYTE 1ISTBYTE

3322222 2 2111 1111111 87654321
1098765 4 0987 65432109

3
2
Bits 21-32 Preset Comparison Function States
Are Not Used

Internal Preset 1 Comparison State

22
32

—_—

Internal Preset 2 Comparison State

Internal Preset 3 Comparison State

Internal Preset 4 Comparison State

Internal Preset 5 Comparison State

Internal Preset 6 Comparison State

Internal Preset 7 Comparison State

Internal Preset 8 Comparison State

Output 1 Preset Comparison State

Output 2 Preset Comparison State

Qutput 3 Preset Comparison State

Output 4 Preset Comparison State

NOTE

This discrete data is returned to the CPU Input Table two sweeps after discrete command
# 21 has been issued (Refer to Figure 9). Inputs 9 through 20 reflect the state of all Preset
Comparison functions (Refer to Figure 10). If the Input is on (1), the Preset Comparison
function is True. Conversely, if the Input is off (0}, the Preset Comparison Function is
False.

The state (ON/OFF) of each of the four outputs does not necessarily match the state of the
Preset Comparison function. The Enable/Disable Latch/Unlatch, along with the Preset
Comparison Function determine the ON/OFT status of each output (Refer to Table 4, and
Figure 9).

Figure 11. COMPARISON STATES FOR PRESETS

26



High Speed Counter GEK-83545
ERROR CODES
RETURN DATA BYTES ! | STATUS BYTE —
RDB +— ERROR CODE ——tmm S8
4TH BYTE 3RDBYTE 2ND BYTE 18T BYTE

333222 22 22222111 S T T T S B

21 0 9 87 6 5 4 32109 87 6 54 3 2 10 9 8 7 6 5 4 3 2 1
When the Status Byte hits 6, 7, 8 indicate an error code is swveeps will return the previoudy requested data. Counter
present (refer to Table 6), a binary number will be re- operation remains unchanged from Its current operating
tumed in the 2nd Byte indicating the particular Error mode whenever an error code is sensed. The data cun-
Code. If a command generates an error, that command taned in the 3rd>and 4th bytes is indeterminate. The
will be ignored and an Error Code will be present in the Error Codes are as follows.

Return Data Bytes of the next 1/0 scan. Subsequent

HIGH SPEED COUNTER ERROR CODES

DECIMAL HEX
VALUE VALUE DESCRIPTION OF ERROR

1 | Invelid Home Posdition value - The vdid Home Podtion vaue should bee LCL <
= Home Position < = UCL
LCL - Lower Count Limit
UCL = Upper Count Limit
The command was not executed.

2 2 Invalid Home Command - While in Home Postion mode no commands are
accepted. This error code will be generated if another Home command is issued
before Home postion is achieved.

3 3 Invalid Home Command - Home command was issued while in counter mode.

4 4 Invaid Abort Home Command - Abort Home command was not executed be-
cause card is not in Home Podtion Mode, or Home postion has dready been
established.

5 5 Invaid Abort Home Command - Abort Home command was issued while in
counter mode.

6 b Invdid Command Number - Command does not exist.

7- 10 I-A Invalid Output (I-4) Preset Vaue - Vdid preset values are
LCL < = Output (I-4) Preset < = UCL
The command was not executed.

FIGURE 12. ERROR CODES
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DECIMAL HEX

VALUE VALUE DESCRIPTION OF ERROR

11-18 B-12 Inveid Internad Preset (I-8) Vaue - Internd Presat Vaue mugt lie between lower
count limit and upper count limit,

LCL = Internal Preset = UCL
The command was not executed.

19 13 Invaid Accumulate Vdue - Vdid Accumulae vaues are:
LCL < = Accumulate < — UCL
The command was not executed.

20 14 Invaid Upper Count Limit - Upper Count Limit minus Lower Count Limit should
be grester than or equa to 128. The command was not executed.

21 15 Invaid Lower Count Limit - Upper Count Limit minus Lower Count Limit should
be grester than or equa to 127. The command was not executed.

22 16 Invaid Time Base Vdue - Vdid Time Base vaues are:
1< = Time Base/< = 65535

23 17 Invalid Command; Power-up Bit Set - When the power-up bit (bit 2 of the Status
Byte) is s, the only commands the card will respond to are the Clear Power-up
Bit command and the Reset Card command. The command was not executed.

24 18 Diagnogtic Fallure® - Internd RAM test faled. After error is sent heartbest will
die. Cycle power to restt this hit,

25 19 Diagnodlic Failure® - Externd RAM faled. After error is sent heartbeat will die
Cycle power to reset this bit.

26 1A Diagnodtic Failurer - EPROM test failed. After error is sent heartbeat will die.
Must re-cycle power.

27 1B Externd Power Supply Failure - External power supply has gone out of tolerance.
Cad will go through power-up sequence, and dl default conditions will be
restored.

* If the High Speed Counter fails to pass its sdlf-diagnogtic tedts, reseat the module
in the 1/0 rack and check power supplies. If the module does not respond properly
replace it and return the faled unit to G.E. for repairs or call our Service Number
804-978-5747.

FIGURE 12. ERROR CODES (CONTINUED)
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/MARKEH PULSES '“\ HOME POSITION  LOCATION
- = NUMERIC VALUE LOADED AND
| COUNTING RESUMED

1=

\

I COUNTS =——¥=

LT o i e e

MOVING GAUGE WITH =
ENCODER FEEDBACK

TRUE HOME POSITION
HOME LIMIT SWITCH

PC-56-84-0192

ROLL CONVEYOR

1. Set counter in Home Position Mode (CB=4). The The next Marker Pulse (Input C) from the Encoder C)
Data Bytes will contan the numeric vaue of the nds the True Home Postion.
Home Postion® Locaion. Counter outputs are
turned off and incoming count pulses are ignored. 4. The numeric vaue of the Home Position Location
is now loaded into the Accumulate Regiger and
2. Advance guage towards the home position. counting resumed to track offsst from the True
Home Postion. The outputs remain dissbled and
3. When the Home Limit Switch is tripped, a sgnd is must be re-enabled by the CPU program.

received a Input D.

HGURE 13. HOME POSITION APPLICATION

Ref. PC-S&84-0192 29
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DATA DOWNLOAD USING THE REGISTER TABLE

INTRODUCTION

Since the High Speed Counter Module is capable of count-
ing high frequency input pulses it can be used in applica
tions involving quadrature encoders and high speed digital
tachometers and photosensors. The applications include
cam switch simulations, velocity measurement
applications, and position tracking applications. However,
before the HSC can be utilized in any application the
Series Six CPU must tell the counter via command data
how and when to react to the incoming pulses.

The following pages will present a method of downloading
command data to the High Speed Counter card through
the 32 consecutive input and output points that the
module occupies in a Series 6 system. The data download
routine is imbedded in a Demonstration program that
uses a Series 6 with an Extended Instruction Set, 1024
registers, and an 1/O Simulator Unit with a BCD display,
16 toggle switch inputs and 16 LED outputs.

With the Demonstration Program the user can enter com-
mands into a command table. The command table i<
set-up within the Register Table of the CPU. The user

smply types the commands into the Register Table using
a Program Development Terminal (PDT) or a
WorkMagter.  The program will step through the Register
Table transferring the commands one by one from the
table to the HSC.

In the Series Six system the I/O simulator uses input and
output addresses 1 through 32. The High Speed Counter
card is addressed at 1/O points 33 through 64. Table 7 lists
all of the Inputs, Outputs and Register address references
that are used in the Demonstration Program.

OPERATION

The Demonstration Program is divided into two sections:
the Main Body and a Subroutine. The Man Body contains
the logic that performs-the power up sequence required to
enable the counter. The Subroutine does the actual load-
ing of the Command Data to the HSC module. Figures 14
and 15 illustrate the operation of the Main Body and the
Subroutine, -respectively, in block diagram form. The
function of each logic block with the corresponding rung
numbers is described below.

TABLE 7. INPUT/OUTRPUT AND REGISTER ALLOCATION CHART

Reference

01 to 16
33 to 64

01 to016
033 to 064
0201

0202

0203

0204

0205

0206 to 0230
0231,0232
0232

0234

R12toR14
R15, R16
R17 to R20
R21

R22

R2z

R24

R25 to R64
R65

R66, R67

R74, R75

30

Description

I/O  Simulator
High Speed Counter Module

I1/O  Simulator

High Speed Counter Module

Clear Power Up Bit

Initiate Register Download
Register Download In Progress
Register Download Complete
Command Byte Equals Zero
Detects Zero Data Byte Commands
Detects End of Register Table
Update Simulator LED Outputs
Indicates CB = 0 For Single Command Load

Scratch  Registers

Stores Counts Per Time Base

Scratch  Registers

Stores Command Byte Data

Scratch  Register

Storage For 3rd Data Byte

Pointer For Commands In the Register Table

Table of HSC Commands
Command Byte For Single Command Load

Data Bytes For Single Command Load

Return Data Bytes
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MAIN BODY OF PROGRAM
(Refer to Figure 14)

Clear Power Up: This block sends CB = 6 to the HSC. The counter will only accept Command 1

Bit (Reset Module) and Command 6 (Clear Power Up Bit) while the Power Up Bit i<
set.
Rung Numbers: 24,25

Load Discrete: The HSC outputs (in the default State) after power up are disabled. Also after

Set Up Data power up the counter is disabled; meaning the HSC will .ignore any incoming
pulses. Here the Command Byte is st to zero (Discrete Commands) to engble the
outputs and the counter.
Rung Numbers 2 - 7

Initiate: This block contains the logic that initidizes the register pointer to rest

Register Load a the first register in the Register Table. Also alatch is set up that controls the op-
eraion of the Subroutine. While Command. Daa is being downloaded the latch is
energized: if the last register in the table has been loaded the laich de-energizes,
which terminaies Subroutine execution.
Rung Numbers 24,26, 28

Las Regider: Here a check is performed to determine if the last register in the table has been

Loaded loaded. As long as the register pointer has not reached the end of the table com-

HSC Count/Outpuits:
Enabled and
Download Complete

Execute:
Subroutine

mands are downloaded to the HSC.
Rung Numbers. 27

If the above check is true al commands in the table have been downloaded and the
counter module will be enabled.

Rung Numbers 28

The Subroutine is executed one time to download asngle curnmand from Register
Table to the High Speed card.

Rung Numbers 29,42 - 80
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CLEAR
POWER UP
BIT

LOAD
DISCRETE
SET UP DATA

1

INITIATE
REGISTER
LOAD

LAST
REGISTER
LOADED

HSC

COUNT/QUTPUTS
ENABLED AND

DOWNLOAD
COMPLETE

EXECUTE
SUBROUTINE

Figure 14. MAIN BODY OF PROGRAM

GEK-83545
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SUBROUI I NE
(Refer to Figure 151

Read Command:

Las Regiger:

‘0 DB.
Command Detected

‘0O Regider:
Value

Clear 1¢ and:
2nd D.B.

Clear 3rd D.B.
Read 1st and:
2nd D.B.

Read 3rd D.B.:

Load Command:
Byte

Load 1st and:
2nd D.B.

Load 3rd D:B::

Read the Command Byte from the regiser in the Regiser Table upon which the
regiser pointer resides. Store the Command Byte in a buffer register. (Increment
the pointer.)

Rung Numbers: 44

This block performs a check to determine if the previoudy reed command resides
in the last regiger in the Regiser Table.
Rung Numbers. 44

Here a check is performed to determine whether or not the command requires
Data Bytes.
Rung Numbers. 45 - 68

If the command does not require any Data Bytes, check the Command Byte for a
value of zero (Discrete Commands or no commands;.
Rung Numbers: 69, 70

If a zero Data Byte Command is‘detected clear the deta byte buffer registers.
Rung Numbers. 70

If the command requires data read the st and 2nd Data Bytes from the Register
Table and store them in a buffer register. (Increment pointer.)
Rung Numbers: 71

Read the 3rd Data Byte and store it in abuffer register. (Increment Pointer.)
Rung Numbers: 72

Load the Command Byte from the storage register to the Output Table.
Rung N u.mbers: 73

Move the 1st and 2nd Data Bytes from the buffer storage register to the Output
Table.
Rung Numbers: 73

Move the 3rd Data Byte from its buffer register to the Output Table.
Rung Numbers. 73
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ENTER
SUBROUTINE

|

READ
COMMAND

|0l
D.B.
COMMAND
BEECTED

ﬁ!
REGISTER
VALUE

READ CLEAR
IST AND 2ND IST AND 2ND
D.B. D.B.
READ CLEAR
3RD D.B. 3RD D.B.
i
LOAD
COMMAND
BYTE
LOAD
IST AND 2ND
D.B.
CLEAR
3RD D.B.

EXIT
SUBROUTINE

Figure 15.

SUBROUTINE
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ENTERING COMMAND DATA

The Hl gh Speed Counter commands are entered into a
table that conssts of a block of registers located in the
CPU Regiger Table. In the Demondration Program the
fird regiger in the table is R and the last register is R64.
Each command will occupy ether one or three registers
depending upon the command. Commands that require
no Data Bytes use one register: commands that require
data use 3 regigers.

GEK-83545

For the Command Byte, the command number is entered
as a dngle precison decima number into the Regigter
Table. The Daa Bytes, if required, are entered a a
double precison number into the next two regiders in
the table. The Figure 17 bdow illudrates how the com-
mands would gppear in the Register Table on a PDT.

TABLES8. CPU REGISTER TABLE

REGISTER 0025
0024 00000 00000 0OOOOO OOOOO 0OOOC 0OOOOO 00000 00000 0017

0032 00000 0000O

0040 00000 00000 00000  0OOOCO
0048 00000 00000 00000 0000C

The above illugraion shows four commands. Command
33 (Load Upper Count Limit) resdes in R25. Located in
R26 and R27 are the Data Bytes (+ 9999) associated with
CB = 33. R28 contains the command to "Load the Lower
Count Limit" of the HSC (CB — 34). The daa for this
command is located in R29 and R30 (-9999). R33 contains
a vaue of 64. CB = 64 (Retun Accumulate Register)
does not require any Data Bytes, so the next command in
the table is located in R34.

NOTE

Command 64 could also have been en-
tered into R31, and CB = 36 could
have been placed in R32. If Command
36 had been placed in R32 the Data
Bytes would be entered into R33 and
R34.

0000009999 00034 +0000009999 00033 0025

+U00000 OOC 00036 00064 0033
00000 0000C 00000 00000 0042

110 SIMULATOR

The 1/0 Simulator is used to activate the inputs that down-
load the data to the HSC, laich the HSC outputs, load a
single command and reset the counter module. The
Series 6 CPU uses outputs on the simulator to display the
count or eror codes, and provide diagnostic information
with the LED indicaior lights. FHigure 16 and Tables 7 and
8 give the dmulator /0 functions.

The BCD display will display the accumulate count value
of the High Speed Counter by default. If the HSC module
generates an error code, the error code will be displayed.

TABLE 9. SIMULATOR INPUTS

Toggle Switch #
u

12

13

14

15 through 18
19

110

111

Function
Reset the High Speed Counter Module. Send CB =
L
Clear the Power Up Bit and Download the Com-
mand Table to the HSC.
Abort the Home Search, Send CB — 5.

Reset the Accumulate Count Register to its Lower
Limit.

Latch/Unlatch HSC outputs 1 through 4.
Return Preset Comparison States.

Return the Counts per Time Base and Store the
number of countsin R15 and 16.

Load the sngle command located in R65, R66, and
R67. (R65 contains the Command Byte and R66
and R67 contains the Data Bytes.
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SIMULATOR OUTPUTS

TABLE 10 SIMULATOR OUTPUTSE

LED Light # Function
01 Counting is Enabled
02 The Power Up Bit has been cleared and the com-
mands have been downloaded.
03 Energized when the externad power supply is out of
tolerance.
04 Turns on when an error condition exists.
05 through 08 Indicates the HSC Preset Comparison States when
switch 19 is “on".
08 Energized when number on BCD display is
negative.
113 through 016 Reflects the HSC Outputs Preset Comparison

Senses as determined by CB = 35.
017 through 032 Simulator LED Display.
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High Speed Counter

GEK-83545
BCD DISPLAY
DISPLAYS ERROR [F AN ERROR CONDITION EXIST,
OTHERWISE THE ACCUMULATE COUNT IS DISPLAYED
THUMBWHEEL
]} 002 003 004 005 006 007 008
CNT. POWER UP P.S. ERROR ol 02 03 04
ENABLED BIT CLEAR  STATUS STATE STATE STATE STATE
009 0i0 on 012 013 0l4 015 ole
DISPLAY 0l 02 03 04
NEGATIVE SENSE SENSE SENSE SENSE
0] 102 103 104 105 106 107 108
RESET = LOAD DATA ABRTHME RESETTO  LATCH LATCH LATCH LATCH
LO LIM ol 02 03 04
109 110 I 112 113 li4 115 116
RETURN RETURN LOAD
COMP.  CNTS/TIME  SINGLE
STATES BASE COMMAND

Figure 16. [/OSIMULATOR
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GE SERIES SIX DOCUMENTATION
SERIES S1X¥ HIGH SFEED COUNTER DATA DUWNLOAD FROGRAM
REGISTER TAELE METHOD

GELEGHE EEEEEEEE
GGELGELEG EFEEEEEE
GG EE
GG EE
GG GUGGESE EEEEEE
G GG EE
GG GG EE
GGGEGEEGED EEEEEEEE
GEEGGHE EEEEEEEE

CBENNY EEEEEEEE 11 EEEEEEER
C8E55585 EEEEEEEE I EEEEEEEE
58 EE { ! II EE
55 EE RF kR II EE

S5E55E EEEEEE FERRRRRF I ECEEEE

55 EE FR RR 11 EE
=3 EE R RR II EE
GEEEE5EE EEEEEEEE RE RFR 11 EEEEEEER
S8EEEE EEEEEEEE R RE II EEEEEEEE
555555 11 K L9
SE5555588 11 K XX
85 11 XA AR
g5 I1 XX XX
555553 II XXX
S5 I XE XX
5 II XX X%
SEEERESS II XX XX
5558855 II XX XX

BRSO K KRR O R R R RO KR KRR OR KO O R R OO R R R R R R R R R

¥ 3
¥ ¥
¥ INSTRUCTION SET: EXTENDED ¥
% CFRU 1D 2 ¥
¥ CFL MEMORY SIZE: 40946 *
¥ FROGRAM MEMORY SIZE: 44 ¥
¥ REGISTER MEMORY SIZE: 1024 ¥
¥ ¥
¥ L

FOF R K OK R RO OR XOF KOR XOK K 0K K0K 5OR OK 6 K K08 308 1 3k ok kK KK K I0R R KRR RO R R R R bk



GE SERIES SIx DOCUMEMTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWNLOAD FROGRAM
REGISTER TAEBLE METHOD
S RUNG 0O
F R KO R KRR KR K R HOK K KKK KR R R R R R RN R R R R I R ¥
The logic in this Demonstration Frogram is divided and
prioritized to aveid the interlocking that would bhave
been necessary otherwise. In the program the Reset
Commard (CE = 1), activated by I1l, ig given the highecst

¥ ¥
¥ ¥
¥ ¥
% *
¥ ¥
¥ priority and the single command load. activated by 111, ¥
¥ ie given the lowest priority. ¥
¥ *
¥ ¥
3 *

IS S S SRR SR AR RS SRR SRR R RS SRR

r Start of Frogram J1-

RUNG 1

[N OF1- (S

RUMNE 2

(SRS SSEE SIS R SRS SRS RS RSSSR SRS RESFE ISP ELESESE RSN ISR RS RS ERREY

¥

¥ The program is 1nitially sel wup to send the Discrete Command

X set to the High Speed Counter Module. (1F the outputs asscciated

¥ with the HSC are not cleared the last command downloaded will be

¥ csent to the module repeatedly.) Also this allows specific commands
* to be activated by the toogule switch inputs on the 170 Simolator.
¥
¥
¥
¥
¥
¥

[Riasy CmdBEyle H&EC Cominand Byte

E S
*
¥
¥
¥
*
¥
04a% DatBvt 2 HEC Znd Data Byte ¥
¥
3
%

I R R S SR RN SRS R E S SRS E RS E RS SRR E R AL SRS

CmdEvte DatEyLZ
Const Q00T Constl onoae
L [ MOVE E 1-C A MOVE E - { )
FAO0GO0 + OO0

R T
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GE SERIES SIX DOCUMENTATION

REGISTER TAEBLE

METHOD

SERIES SIX HIGH SFEED COUNTER DATA DOWNLODAD FROGRAM

RO K ROKO K 0 KK KR KK R R OO RO OO RO RO R R R ke ¥

¥ L3
¥ By default after power up the HSC counter i1s disabled (ignores *
ok incoming pulee=s). The following five rungs will enable the ¥
H counter and the HSC outputs using the Discrete Command Set. *
. 4 ¥
[ 041 DatbBytl H5C 1t Data EByte Discrete Eit 9_Enable count ¥
HS 047 Duct 11 Discrete Data_ HSC Output Fi1t 11/0utput 1 Eneble *
. 4 044 Dsct 12 Discrete Data_ HSC Output Bit 1Z2/0utput 2 Enable *
HE 3 049 Dect 13 Discrete Data_HSC Output Bit 1Z2/0utput 3 Enable ¥
. 4 044 Dect 14 Discrete Data_HSC Output Bit 14/0utput 4 Enable ¥
HE 3 *
[ ¥
SIS SRS TSR SRS RS S SRS SRR PR RS S RS RRSRES R RS SRSRER RS
‘ Datlytl
! (SLRIVE S|
A LN P d o m o e e e e e e et «
: RUNG 4
I D d o oo e o e o e e e e e «
H o RUNG 1
H Usct_12
| [alnlal 28
+[NO OF]l=e——————— e e e e e e e e e { )
' RUNG &
b Dact_13
! Civd s
+LND OF Jommm e m s e e e e e e e e e e e ¢
; RUNI 7
i Dsct_14
i Qoods
+I[N0 BPF )= o { )



GE SERIES S1X DOCUMENTATION
SERIES S5IX HIGH SFEED COUNTER DATA DOWNLOAD FFROGCFAM
REGISTER TABLE METHCD

RUMGB g8 »»

8K 8 Kb K08 K R KRR R N R R R KK RO O R R O O KRR RN R R R ¥

* ¥
¥ Imput 11 allows & single command (excluding Discrete Commands. L3
HE 3 to be downloaded to the HEC card using R&T as Command Byte catls ¥
. 1 and R&s and R&7 for the Data Bytes. ¥
H ¥
. I11 Ld_Cmd Load Single Command ¥
S 3= CmdByte HEC Command Evte #
HE # 041 DatEvt 1 HSC 1=t Data EByitesand Znd Eyte ¥
. 3 o057 DatByvt = HSC Zrd Data Bvte ¥
H 0z2z4 NoSngle I+ CE=0 Do Not Execute Single Command ¥
H 3 R12 Srteh_ 1 Scratch Register ¥
H 4 R1Z Srtech_2 Scratch Reglister ¥
PN e Syl LdCE Command Eyte For Single Command Lozd ¥
H. Ré&s SglLdiz 1t and 2Znd Data Bytes Single Cod Load X
. 3 Ré&7 Sglldd Zrd Data Eyte Sincle Command Losad ¥
. ¥
RSS2SR SRR RS SI RPN RRS RN RS S RN ESRERAERNTED S
tLd_Cmd Srtch_2 SglLdCE Srtch_1 Srtch_2 Srtch_1 £
S RIS S | Conest ROGLE RoEsS B | SERTRD et
+==1 [===[ a1 MOVE E J1-L MOVE RIEHT B BITS I1-L T
H + CHIO00
H RUNG T
Ld_Cmd NoSngle SglLdCE CmdBvte Sgildl2 DstBytl Solldd DatbytZ
HED RN S| 00234 ROO&S ODOTE ROOsE Quoa i ROOET [alwistany
F=ed [———— 1/0===L REG TO 170 1-L REG TO 170 3-0 MOVE RIGHT B ERITE - . H
oad RUNG 1
SRS ST S ES S SSSR R TR RS SRR RS TSRSRRTRSSITSSESRRE RIS ERRT SRR
[ 3 ¥
H. Whern Inmput 10 is activated the Discrete Command "Return ¥
. Counts per Time HBasze" (Bit 22) is issued. The number of ¥
HE courits per programmed time base are stored in R1Z5 and R1d. ¥
I 3 ¥
H 110 Rt _C/TE Return Counts per Time Ease X
H. 141 lstRLDE HSC 1zt Return Data Byte/and 2nd Byte X
3 157 ZrdRLDE HSC Zrd Return Data Byte *
H 3 054 Dect_22 Discrete Dala HSL Ouput Bit 22 ¥
. 3 R1S C/TE_12 1t and Znd Data Bytes_Counts/Time FBase ¥
K R16 C/Te_= Zrd Data Byte_Countz/Time Bace *
[ ¥
DOREE AR AR AR R R RN NN RN RN KRR RN RN KRR R RN KRN KR RN R RN RN AR R AR RN Ry
‘Rt C/TE
HER RSN N
o ] [ o e e e e e e e o e e o e 1 e e
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GE SERIES S1x DOCUMENTATICH
SERIES SIX HIGH SFEED COUMTER DATA DOWHLOAD FROGRAM
REGISTER TAELE METHOD

Lo RLING 11

iRt _C/TE 1stRtDE CrATE_12 ZrdRtDE C/TE_Z=

o IOn1o IO04] Roals TO0n7 Rl s

+==1 [——=[ 1] MOVE E 1-[L MOVE RIGHT & EBITS 1- i )

RUNG 1z

SRS E S S s S E ESRE RN S SRS R R RS SRR RS S SRR SS AR ETES R EE R AR

¥ ¥
. ¢ Input 5 uses the "Retwn Comparison States” to allow the 56 ¥
. CEll to energize outputs (Simulator LED Outputs S to &) ¥
[ ¥
H S 1= Fet Cpoil Feturn Freset Comparison States ¥
To¥ 147 FrdRtDE HEC Zrd Return Data Byte ¥
. T50 Fien 18 HSZ FReturn Date Input Bit 18 %
. Fetrnm 1% HSC FReturn ta _Imput Fit 19 *
. ¥ HSC Return Data_Inpot Bit 20 ¥
. (whs Oldmpst HEC Output 1 Freset Compariceon State L3
[ [ié. 0aCinpst M350 Output 2 Prezet Comparison Etate ¥
. o7 HSE COutput 2 Freset Comparisan State ¥
- =4 Cutput 4 FPrezet Compsaris State *
. 0t Data HSEC Output Bit ¥
H L
N 2222222 SRS SRR S SRR E RS E SRR FE SRS ER S S ERS RS SRR IR SRR S S S

o RUNG 1=

VRt _CpSt I RtDDB oo
oTO00T 10047 [
= LATCHI =1 L)
(S
)
7 i !
T T e e L 4 4
! RUNG 14
iR _CpSt Rtrn_1E8 C2CmpSt
Lolonoe 1O0EN Qg
G T [ mm s ] [ o e o i e e e [LATCH —=—=—1{ L2
; [
TRt _Cp®t Rtrn_ 18 ¢ )
b TO00R TGOS0 (S
+==] [——m—— i I A L et |



Vo RUNG 15

IRt CpSt Rtrn_19
L1008 1005t

IRt _CpSt Rtrn_19

Vo IQ0Dg 10051
! RUNG 1é
VRt _Cost Rten 20
D S eTalaly IO0Sz

IRl _CpSt Rtrn_ 20
POI000% 002

Voad RUNG 17

Ft_CpSt Rt_C/TE
10005

Pox

Pk

¥

Dok

Lox 19

box 110
Cox oSz
Pk

Lo

T

Ft_CpSt
RL_C/THB
Dect _J0

GE SERIES

SIy HIGH SFEED COUNTER

REGI

register

Return Freset Compairison States
Return Counts per Time Hase
Discrete Data_HSC Output Bit Z0

SIy DOCUMENTATION

STER TARLE METHOD

of the High

This rung sets the default Return Data type to be the

accumulate count Speed Counter.

IS S ES 333222222 R RS RS R R SS S EREA R R NSRS R R SRR

DATA DOWNLOAD FROGRAM

G4 Cmpst
Oong
[LATOHI-——10 L)

S SSSES EEEN TR SRS SN SIS SRR PR RSRSEES S ESEIE SRR R RS Y]

¥
L3
*
¥
%
L3
¥
¥
¥
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GE SERIES SIxXx DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWNLOAD FROGRAM
REGISTER TAELE METHOD
RUNG 18 &>

DR ROk KR R R R KKK IR O R R KR KRR R R Y

¥ i
¥ ¥
. 3 Inputs 8,7,6, and 5 utilize the Discrete Commands to latch ¥
. | and unlatch the Freset Comparison States of the four HSC k3
[ Outpute. *
HE. L]
[ 1S lLatch 1 Latch HESC Ouput 1 ¥
HES § I& Latch_ 2 Latech HEC Ouput 2 *
Ik I7 Lateh_ T Latch HSC Ouput = *
X 1g Latch_4 Latch HSC Ouput 4 3
[ 047 Dect_15 Discrete Data__ HSC Output Eit 15 t:
H 3 D43 Dsct_16 Discrete Data__HSC Output Bit 16 ¥
PoX 047 Dect 17 Digcrete Data _ HEC Output Bit 17 ¥
. 3 050 Dect _18 Discrete Data_ HSC Output Eil 1B *
H I3
[ 3
T ROROR KKK OKOK K KOR K KRR O KR kK Ok R R KOOI KR O R R R R AR R R
iLatch _4 D=ct_18
VI0008 InwTel=tal
dmm] [ m e e ———— PR )
i RUNG 1%
iLatch_32 DatkytZ
P I0007 Qo0cAas
o] [ e e e e e 4 )
] RUNG 20 »>
Latch_2
POIO00g
e ] [ e e e e e e e e o i e e i i Fi ]
I RUNG 21
iLatch_1
PIO00Nsg
dim e [ o e e e e e e e e e



GE SERIES SIX DOCLMENTATION
EERIES SIX HIGH SFEED COUNTER DATA DOWNLOAD FROGRAM
FREGISTER TAELE METHOD
FUNG 22

S SRR RS RS R RS SSER R SRR RSS2SR PSSR RSN ERNRAR TR

* X

X Input 4 will reset the accumulate count register in the HECD ¥
. to 1te lower limit. ¥
Lo¥ 3.
. 3 I4 Retlolm Fiet Accumulate Register To Lowsr Limit L3
3 0t Dsct 19 Discrele Data__HSC Output Bit 19 ¥
. 3 ¥
SRS PR SRS SRS SRR TSRS SRR SRR RS ES ISR ER RSN RS TR TR SD

{Ratlolm
HES AT TS

Vs RUNG 27

IR F RS S RS SSSRSE SRR S SR SR SRS RS E RN SESSERRSS SRS SR SRS NSRS S

. ¥
H 4 Input 2 sends Command I (Abort Home Command! teo the HSC. ¥
- ¥
H 3 1z AbrtHme Abort Home Search ¥
. § o7n CmdEyte HEC Command Eyte ¥
HE 047 Dath L2 HSC 2nd Data Evte/and 3rd Dats Eyvie ¥
. *
H 4 ¥
ST SRS SRS S RS ES SRS ES NSRS RS RN RR NSRS RS SR S S
L abr tHme CmdEvte DatEBytE

POTO00E Const QOOTE Const Qiogs
+==] [—-==T (2] MOVE B 1-[ A MOVE B 1- § )

: +O000S +O0000
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GE SERIES SIX DOCLMENTATION
SERIEE SIX HIGH SFEED COUNTER DATA DOWNLOAD FROGRAM
REGISTER TAELE METHOD
RUNG 73

22238 PSS 0SS SRS RN SRR RS2SRRSR RS S S SS R R R R REEER)

* ¥
. Wher Irmput 2 is on it performs multiple functicons. In the ¥
H. 1et Scan after the input is actived Command & is lssued to ¥
[ clear the Fower-Up Bit. In the 2nd Scan the Subroutine 1s *
HE activated which downloads the cemmands stored in the ¥
. 4 F,'E'gi ster Tabile. b
. ¥
. Iz Ld Cmds Clear Fower Up Eit /Download Data to HIC ¥
H. 3 HEL Command Byte ¥
. Orne Shot To Clear FPowsr Up Bit ¥
bR IrmitCld One Shot To Initiate Register Download ¥
HE ¥
. *
R 222 s RS2SRSS TR SRS EETSSSSSS SN SERSSR RS SR PSSR SRS ERREES ]
Ll Cmd=
F T T ey
dpmme L e i e e e e e e o e S e o
! RLUMNG 2D
TC1Fwr B
P OG0 Const
+-=1 [-——I A MOWE { )
! +0000E
H RLITG 2é&
IClFwrEt InitDld
AT ierl | [SLba e
e (0



GE SERIES SIX DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWNLOARD FROGRAM
REGISTER TAEBLE METHCD
L4 RUNG 27

K KR KK K KKK RO K KK KK KR 8K K 0 KRR R R R KOO X R O O R N R s R R Y

EQ0Thlel:
[ S
=1 [—=—+

¥ ¥

# 0222 and 0271 are flags that are turned on when the last *

¥ register in the Register Table has been downloaded to the ¥
HE HSC. When 0ZZ2 and 0271 are on the Subroutine ceases opsration. ¥
V¥ ¥
. 3 InitDld Orne Shot To Initiate Register Downloao ¥
[ Dld_On Fegister Download In Frogress ¥
HE | Did O+ Fegister Table Dowrlosd Complete *
HE EOTblel Flag 1 _End Of Fegister Table ¥
[ EOThI&Z Flag Z_End O+ Register Table *
H Srtoh T Scratch Register ¥
H. ) Reg Ftr Foirter For Register Table ¥
HE 3 ¥
R AR RS S SR AR R R RS S S ST NSSFERSSS SRS SRR RS S SRS SRR REREES S
TEOTB] &2 Dld _GfF
i ? 204
e o e e e e o e e e (a5

i RLUMNG 28

v
1
'

v

Inithld Feg, Ftr

HI o Ll Const Fooz4g
+--1 [~--L A MOVE B

H + D000 3
'Did _OfF Q i
I DO204 ( )
+..._J [ ___________________________________________ o ———— 2 . e . —— - — e ki i P i ond B e e \leJ
H RUNG 29

'Dld O Seteh_ 2 Srtoch_ 2

T Conet ROOD14 Const Fain14
4= [===[ A MOVE B 31-C DO SUR N REFS 1~ { )]
‘ + 00001 e

47



48

GE SERIES SIx DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWNLDAD FROGRAM
REGISTER TAELE METHOD

0

S S S S SR RS R S S SR SRS SRS RS PRt s AR R RS

¥ 3
I 3 Toggle Switch Input 1 resets the Freset Registers, the X
[ Discrete Commands, and the HSC Outputs. (The Fowesr-Up ¥
. 3 Bit ie also set when Command 1 is sent,) *
[ ¥
HE S I1 Feest Rezet the High Speed Counter Module *
io¥ ozs CraidEvte HBL Command Byte ¥
H 3 ¥
. 3 ¥
CORERERE RN R RN RN R R R N R R RN R R kN R R ke
1 Reset CmdEvte
H S TR TN Const OOOZEZ

== [-—-T [ MOVE B 1- [

+INO OF31-

¥
v
i
'

L P

A ]

1

o

S 2SR R RS SRR AR TS SRS IS TGS SRS S ASSS SRR NSRS SRR RN RS S

¥
¥
¥
¥
*
¥
7
¥

EnblEit
10076

¥
Input 76 {Status HByte Eit 4) energizes 0! (Simuletor LED ¥
Ouput 17 whenever the HEC count is enabled. *
¥
176 EnblBit Status Evte Bit 4 ¥
01 CrntEnbl Counting Is Enabled X
¥
R OR K KR R ok KK R OR KR R R R R OO R R AN R R R R
Crithintl
OOO01
______________________________________________________________________________________ i }



GE SERIES S1X DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWNLODAD FROGRAM
REGISTER TABLE METHOD
RIUNG =

IR RS RS S EA RS S RN S R R R RSN R RS SRSREESR SRS RS R RS SRR AR ERERE R

¥ ¥
¥ After the Register Table is downloaded to the HSL and *
% the Fower -Up Eit has been cleared Simulator LED Ouput 2 ¥
¥ is energired. ¥
¥ ¥
¥ I1Z4 FuwrUplt Status EBvte EBit Z_Fower Up Eit ¥
b oz DldCmpt Fowsr Up Bit Clear & Download Complete ¥
i Q2o Dlc_On Fegister Download Complete ¥
¥ *
322232232222 AR RS RS RSS2SR RS SRR SRR RIS E S TR EREE LS N
FurUpEBt Did_0On t

1G04 fule

FUNG 4

IS RS E ST TS F R S SRR SR ST RS SRS NS R SE S SRS R SRR RS LR RS RS

¥ *
¥ This rung will turn of+ Simulator LED Ouput I whenever ¥
¥ the External Fower Supply 1 out of telerance. ¥
L *
¥ IZE FS_Stat Status Byte Bit I _Fower Supply Status *
* 0= Ext FS External Fawer Supply Slatuse Indicator *
% ¥
2232222322322t 3R SRS RN RSN SS RS SR SRR RS RN AR RR R L RN A R SRR
FS_Stat Ent_F5
10035 s

G [ o o e 3

i
1
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GE SERIE:Z SIX DOCUMENTATION
SIX HIGH SFEED COUNTER DaTA DOWNLOAD FROGEAM
REGISTER TARLE METHOD

SEFRI

il
mw

RUN(G 5

I e RS SRS RS PSR R SRS P E SRR SR SRR SR RS RS RS PSR R R TEEE S

¥ ¥
. When the "Return Data Type"” 1nput points indicate an error 3
. condition Simulator LED Output 4 twrne on and the Simulator 3
HE. | displays the error code. ¥
H 2 ¥
- 1Z8 DatTvpl Status Byte Bit & _Feturn Data Type ¥
H | Ize DatTypl Statuz Byte Eit 7_Return Data Type ¥
H | 140 LatTypl Status Byte Bi1t 8_Return Data Type ¥
- I41 1etRtDE H3EC 1st Retwn Data Byte ¥
H 3 04 Errin Error Condition Exists ¥
[ 017 SimDply Simulator EBCD Display ¥
H. 3 R74 FtDbtalZ et & Znd Data Bytes HSC Retwrn Data *
¥ ¥
R PR S S E RS SR S R R R S PR RS RS T R SE R R AR RN R R R AR RN SRR ER R Y
DatlTyvpl DatTypd DatTypl REDtall Error
VoTO0Ig 10027 I40 Const ROOT74 QD04
+r=d [ m————— /L= 1 [===L & MOVE B l-————= -y = { )
' EaaIaInTata]
H FUNG &
iDatTvp!l DatTypZ DatTypl 1stRULDE FtDtal12 RtDtall SimDply
S A= TO0Ie 10040 I00ae FOn74 FOO74 WINTED g
==/ ===/ [ === 1 [——=[ ™MOVE RIGHT 8 BITS -0 BIN TO BCD 1~ { )
! FURG o7
VO R KR R K KO X R R R R K R R KK N R R RO RO R R R R R R R R R
HE 2 ¥
HI | Thie rung will energize Simulator LED Ouput 9 whenever £
HI 3 a negative accumulate count value ig returned to the 5& ¥
. CFU. ¥
HE *
H 4 1464 NumS1 gn HSC Return Data _Imput Bit Z2/8i1gn EBit 4
. o Neg  Num Mumber on Simulator Display iz Megatiwve ¥
H R17 Srteh 4 Scratch Register S
Do *
322332232t R e SR R ST RS SRS IT SRS SS SIS SSET ST SRS SRS R R Y
THumSign Srtch_4 Srtch_4 Srteh 4 Meg  MMuum
1 I00s4 Const RiO17 ROOL7 ROC17 Const [WERTRYRL
4==1 [—-—=( 5] MOVE B J3-C AT B LEN }—————— e i 3
' + 00000 0ol



GE SERIES SIX DOZUMENTATION

SERIES SIX HMIGH SFEED COUNTER DATA DOWMNLOAD FROG
RESISTER TARLE METHOD

H RUNG e

.

- after the "Invert”
H.

H of HSC Return Data
[ (R74 and R735.

H 4 digit ECD number
LA

[ DatTyp?
¥ DatTynl?
o i DatTypT
[ 141 1stRtDE
[ Iad FumS i an
V% o017 SimD

[ F17 Srteh_4

H 3 R18 Srteh_

¥ R FtDta

[ R7E RtDta™

.

.

VlstRtDE RtDtall

B ERTAY: ] ROT7 4

+0 I/70 10 REG 1-

Vo RUNIG g
THumSi gn
S S SIaTorh)
+==1 [—-=[

Const

! RURG 40
iMumSign 1stRtDE
T O0s TOoal

#=—1/L~——T[ A

]
L

| oSf RUNG 41 0
IDat Typl

PIO038 10035
T I/0-—-

FINIG 4z

+ING OF1-

IrdREDE
10057

[ (=]

Instructicn

MOVE

F74

is executed on R17 this
rung performs a sign extensicn on R75 to ceonvert the =
into 4 bytes of
valug 1n

Status EByte Bit & _Retuwn Data Twpe

Evte Bit

Y _FRet

urr Data Type

Status Eyile Bit B Resturn Data Type
HEC 1=t Raturn Deta Bote
H3C Return Data Input Bat ZZ/751ign

Si1mulatos EBCD Di
Soratch Register
Scratoh Register
st &

Ftltal
FLoea TS

R R

tetRtCE Srich S

10041

A SUEX FE

MOVE

JEAINEN

RODLE

[P

HUOLB-
E I-

Dat TypZ DatTypI Srtch_5 SimbDply
ROO1E
-=1/L-—L[ BEIN

Q0017
TO ECD 1-

splay

el Datzs Byvles
Zrd Data Byte HECU Feturn

-

HZT Return De
Deta

NumSign Srtch_4
100&4

ROO17
MOVE LEFT

Fréa

byles

56 Double Frecision Data
iz then converted to & positive
to be displayved an the 170 Simulator.

Bit

ta

8 RBRITS

R KR K R E AR KR R R R R RO R R R R KRR RO OO b e o

3322333222222 st s s s RS SRR RS SR RS SRR R RR R L )
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GE SERIES SIX DOCUMENTATION
SERIES SIX HIBH SFEED COUNTER DATA DOWNLOAD FROGRAM
REGISTER TAELE METHOD
RUNG 4T B

R R R R R R R R R R RO KRR R Rk 2

[ ¥
. F PR BEGIN SUBROUTINE e ¥
[ *
HI. 4 ¥
H | The remainder of the program is the subrouitine which performs *
I the actual loading of the HSC with the Command Data that is ¥
. stored in the FRegister Table. ¥
X *
HEES 2SS S S ES eSS ES RSS2 F R RS RS R R SRR SR RS E RS S RN E R Y E

+LEMDSW -
H RUNG 44
HEE S22 222 S22 R E2S0SS 2 RSSS R ss et R eSSt SRR RS SE RS S
. ¥
H 3 The "Table To Destination” Instruction in this rung moves ¥
H the Comnand Eyvte pointed to by the pointer (R2Z4) into RIZIL. ¥
. 4 A check is performed by the instruction which energizes (0IZ31 ¥
[ whiern the register pointer reaches the enad of the Register ¥
L Table. I+ 0271 is om subroutine execution ends. ¥
HE ¥
H 27 ECThlel Flag 1_End O0f Register Table ¥
X Feiil Stor CE Storage For Command Byte ]
. F24 Rag Pt Fointer For Register Table %
HE 4 ¥
RS SSSRS SRS SIS TSRS RS RSRS S TN TN S RS ERRSE RS ERSER SRS SSRER RS FREE N
iReg Ftr Stor _CE EOTt:1e1
IOROO24 a2 Conet 221
[TABLE-TG-DEST LN o e e e e e e e e ¢ )

-+
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GE SERIES SIX DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWMLOAD FROGRAM
REGISTER TAELE METHCD

RUNG 45
S ST TS SIS RSN S S SRS SR RS RS RSE R RSESERERRNEE SRS RRERRE SRR RS
HE. 3 ¥
H ¢ The ne:t Zé& rungs of logic check for commands that do not ¥
- require any Data BEytes. *
HE. | *
- D205 0_Dtcd Zero Value In Register Detected ¥
¥ CmOlDtd Commard 1 Detecled ¥
. CmOZMd Command 2 Detected ¥
H. CmidaDtd Command 4 Detected ¥
. CmEDtd Command & Detected *
HE CmiasDtd Command & Delected ¥
H. ¢ Cmdgltd Command 48 Detected ¥
X Cmd?Dtd Cominanc 4% Detected ¥
F CmSdaltd Command 20 Detected ]
- CmS1Dtal Command 351 Detected %
. CmSZbhtdd Command 5 Detected ¥
. OZ1é CmS Tt d Command 57 Detected %
X 0217 CmSaDtd Command 54 Detected %
. 3 D218 CmZ5Dtd Command 5% Detected %
I 219 CmSsbtd Command 5& Detected X
. Q220 CmS7Dtd Command 7 Detected A
L¥ CmIEDtd Command 5% Detected ¥
HI 4 CmS7htd Commarnid 5% Detected *
ok Cm&4Dtd Command &4 Detected ¥
HE 3 Cm&Shtd Command &5 Detedled *
[ Cm&sDtd Command && Detected ¥
I 3 Cm&70td Commarnd &7 Detected ¥
HE Cms&EDtd Command &8 Detected ¥
. 3 Stor CE Storage For Command Eyle ¥
. Srtch_7 Scratch Register %
HI § ¥
A 1222223327 238222 22228213 s s s e s s ss23332233sR 2222 RS
H Srtch_7 Srtch_7 Stor CR O_Dicd
i Const ROO22 ROO22 ROCZL 020
+[ A MOVE B 11— AT B J-mme e e e o e o e e { )
V00000
! RUNG 44
i Srtch_7 Srtch_ 7 Stor CE Cmolptd
! Const Fean22 ROOZ2 ROOIL i Oé
+[ A MOVE E 1-LC A Bl g o o oo oo e e e { }
V00001
! RUMNG 47
! Srich_7 Srtch_7 Stor CE Cmd2Dtd
i Const ROO22 ROOZ2 ROOZ1 Q02047
+L A MOVE B 31-C [A B e e e e e i i e e e ( )
HE SlalsTabes



54

| RUNIS
! Const
+[ A
L0 g

! << RUNG
i Const
+[ &

HE SR LT TS L]
1

! RURNG
v Const
+L £

PHOOG0S
RUMG

1
1
1
'
'
v
|

1 Const
+[ &
00048

]
'

FUNG

Const
C A
+Q0O047 .

w0 RUNG

Const
a

s
+000S0

RUNG

Conist
C A
+0005

RUNG

+
1
i
'
i
'
¥
1
'
1
i
:

+
'
'
'
[
'
'
'
'
'
'
i

+
1
i
'
i
b
'
+
i
P
'
'

Const
+L A
P HO00S52

GE SERIES SIX DOCUMENTATION
SERIES SIX HIGH SFEED COUNTER DATA DOWHLIAD FROGRAM
REGISTER TAELE METHOD

40
Srtch_7 Srtch_7 Stor CE CnlaDtd
RG22 ROO22 ROOZ1 =
MOVE E I1-C A B 3
49
Srtch_7 Srtch_7 Stor CE
R s ROOZ2 FoZ
MOVE B 1-C A E 1]
50
Srich_7 Srich 7 Stor CE
ROOZZ ROOGZ2 R0zl
MOVE B 1-C a Fi o m oo e e
51
Srteh 7 Srteh_7 Stor _CE CmaE3ntd
ROODIZ Fon22 Rt [SERE B |
MOVE E 1-L A& B Jomimm i m e e e «
52
Srtch_ 7 Brtch 7 Stor CE
FO022 ROO2Z ROO2Y
MOVE B 1-C A B 1
a=
Srtch 7 Ertch_7 Stor _CE
ROOZ22 RO ROOZL
MOVE B 1~ [ E 1
54
Srtch_ 7 Srtch_7 Stor CE Cm31Dtd
ROOZE RO ROOZL 0214
MOVE B1-L A T B i ¢
55w
Srtch_7 Srtch_7 Stor CE CmTa D d
ROOZ2 ROG2Z ROG21 Q15
MOVE E 1-L A B J-—m—- Tt ¢
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S&
Srtoh 7 Srtch_7 Stor_CE
ROGZ2E RGO2D ROOZ1
MOVE B 1-C A e B3
a7
Srtch_7 Srtch_7 Stor CH
ROOZZ ROOZZ o2
MOVE E 1-L A e E 1
o8
Srtch_ 7 Srtech 7 Stor CR
RG22 ROOZE RiOZ Y
MIOVE E 1-[ H E 3
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Srteh 7 Srtch 7 Stor CE
ROQZZ ROOZ2 Rins2 1
MOVE B 1-C a
&
SFtch_? Sr’t{:hﬂ__}" St.CJI"__CB
ROO2Z2 ROO2Z ROOZ1
MOVE B 1-C a1 B 3
&1
Srtch_7 Srtch_7 Stor _CE
ROO27 ROO22 FOC21
MOVE B I-C A E 1]
&2
Srtch_7 Srtch_7 Stor_CR
ROO22 ROOZ2 Fi0 21
MOVE B 1-C A B 13
&I
Srtch_7 Srtch_7 Stor CBE
ROO22 ROO22 ROOZ21
MOVE B 1-L A E 1

Cmoabtd

CmoSita
a1

____________ s o e e e [ ]

CmSeitd
Qozis

Cagabtd

CmS%DEd

Cm&saltd
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Srtch_7 Srtch_7 Stor_CHE Cmé&oDid
ROGLZ ROOZZ ROGZ21 Qs
B I-0 (< B Je——m———— ——— e — e ()
Srteh 7 Srtoh 7 Btor Ck Cmaabtd
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FUNG 6B
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RLNG T e

S KKK KK KK ok ok KRR K K R R KRR R ORS00 DO R O L R R g

¥ ¥
¥ IF a Zero Data Byte Command 1s detected the Data Eyte ¥
¥ storage registers (RIZand RIZ) are cleared. ¥
¥ %
¥ 0205 G_RgVal Zero Value In Register Detected ¥
¥ 0223 Cmé&a4Dtd Commanrd &4 Detected ¥
¥ 0224 Cm&hibtd Command &5 Detected ¥
X 225 Cméaltd Command && Detected ¥
¥ 0226 Cméb7Dtd Command &7 Detected ¥
¥ 7 Cmé&8DLd Cominand &8 Detected *
* o Dteodl Flag 1_Zero Data Evte Detected ¥
¥ 0 _DtedZ Flag 2_Zero Data HByte Detected L3
¥ O _Dted> Flag Z_Zero Data Byte Detected ¥
* Srtoh 7 Scratch Register/lst and Znd Data Bytes ¥
¥ Zrd_DE Storrage For Zrd Data Byte *
¥ .3
PSS SIS RS R SR LSS R S STTE ISR SES RS SIS IR SRS ENS SRS EE )
O Dted  CnS%Dtd Srtch 7 0 _Dted3
QoZ0% Q0228 Constl ROO22 Const Qo2

——1/[—=+=-=7 [~—+[ A MOVE Bo1-C A MOVE )

' F A0 +0 0
TCins4Dtd !
VoDn22E
+=-]3 [-—+

T Can&sShtdy
o DozZd
+-=1 [-—+

i [
' 1

Cmaabtd ]
Vg0

e i s

‘Cm&7DEd
I el T
+==1 [~—+

iCm&BDtd !
Poo0227
+—=3 [==+

t '
1 '

{0 _Dtecdl
o go228 |
t==7 [==+

PO _DtodZ
po00n229
4==] [—==+
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RUNG 71

KK KR K KK SR OK O KK R R R R N R O R R RN R R KRR R AR

! X
HI S I+ the Command Byte ie non-zero and i1s not a Zero Data Byte *
. Commarid the following rung of logic moves the lst and Znd ¥
. Data Bytes out of the Registler Table and into Data Byte *
H 3 Storage Register R2I. X
. ¥
. ozZ0% O_FRgWal Zero Value In Register Detected ¥
H 3 < _Dted> Flag Z_Zero Data Byte Delected ¥
. 3 Srtch_7 Scratch Register/lst and Znd Data Bytes ¥
. Zrd_DE Storage For Zrd Data ¥
. ¥
DR RO R R KR OR R KOO0 R R R RO RO R R AR R AR N

0 Dted @ _DtedI Reg_Ftr Srtch_7

P00ZOS 00230 ROO2Z4 ROOZZ Const
PR [ Ge—— 1/L~——[TEBELE-TO-DEST LENI- ¢
: QA

P RUNG 72

DR R R R R R Rk R KOR KK K OK 0K O R O K K K R R Rk R kR Ok kR R R R W R X

¥
F ¥
. 3 If the Command Byte is ron-zero and is not a Zero Data Byvle ¥
¥ Command the Zrd Data Byte iz transferred from the Registe: ¥
H. 3 Table to RZI. I+ the pointer (R24) rests at the last register ¥
. in the table 0ZIF ie energized which terminates the download X
HE 4 subroutine. ¥
- ¥
HI O__RuaVal Zero Value In FRegister Detected 3
. 3 O_DtedZ Flag 3_IZero Data Byte Detected ¥
[ Zrd_DB Storage For Zrd Data Byte ¥
H Feg_ Ftr Fointer For FRegister Table ¥
. 3 *
DR R ROROE R R KRR KK OO ROE R R R 08 ORI OO O R R R R R Rk
i0_Dtcd C¢_Dited® Reg Ftr Srd_DEH EQTLlel
bOGZ0E 0020 ROOZ4 ROODT Const QL2TZ
4-=1/l-=m—= 1/0--=LTABLE-TO-DEST LI i =)
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RUNG 73

IR S S E R RS SRS P ISR SR SRS RS S RS SE RS SN PR SRR E R RN RS RS E S

* ¥
¥ I¥ the Command Byte ie non-zero the Command located in ¥
¥ RZ1 with data (RI2 and R2ZI) are downloaded to the HSC. ¥
¥ ¥
¥ CmdEyte HEC Command Byte *
¥ DatBvtl HSC 1st Data Bytesand Znd Data Byte b3
¥ DatByt? HSC Zrd Data EByte ¥
* Stor CE Storage For Command Byte ¥
¥ Srtch 7 Scratch Register/lst and Znd Data Bytes ¥
¥ ¥
3222332222222 E s R R R E R E S R RS S E SRS RS TSRS SRR RS ERN DY)

0 Ptcd Stor CE CmdEvie Srich_7 DatEytl Ird_DE DatByt

DOZoh RO OOOTE ROGEE Qongt ROGZE QoS 7
-=1/0—=C REG TO 1/0 3-0L REG TO I/C 1-L MOVE RIGHT B8 BITS 1- { )
RUNIEG T4
CHNO OF 3- { )

o RUNG 7S

2 R R F S SRS PSR SRS SR SR RIS SR SRS RS ST S SSLSSE RS ER RARRREREY,

X ¥
¥ 14 CR = 35 Simulator LED Qupute 017 to 016 are updated to ¥
* reflect their corresponding Freset Comparison Senses. ¥
¥ *
* 01z C1CmpSe HEC Cuput 1 Freset Comparison Sencse ¥
¥ o014 02CmpSe HSC Ouput 2 Freset Comparison Sense ¥
¥ 01s 0=CmpSe HEC Ouput 7 Frecset Comparicson Sense 4
* 016 04CmpSe HSC Ouput 4 Freset Comparison Sense ¥
¥ 047 DatBytZ HSC Znd Data Byte/sBit 17 ¥
¥ S0 Dect 18 Discrete Data HSC Output Bit 18 *
¥ 051 Dsct 19 Diecrete Data HEC Cutput Eit 19 L3
¥ asz Dsct_Z0 Discrete Data HSC Outpul Bi1t 20 ¥
* 0205 0 FagVal Zero Value In Register Detected ¥
* ozz0 ¢ _DtecdZ Flag Z_Zero Data Byte Detected X
¥ OZEZ LUpDtDut 1 CE=325 Update Corresponding Outputs ¥
¥ *
KO R R OK KK KR RO KR K R K KKK K KK K KK K 00E KR KO0k 08 S OK KK K OIOK KKK R R R R R R A KL R
0 Dtcd O_Dtcdl Srtch_1 Srtch_1 Stor_CHE
Onzos OO2T0 Conest ROOLZ ROO12 ROG21
1 AR J/0~-—-L [ MOVE B 1-L At E 1]
+00075
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VT RUNG =
'UpDt0Out DatEyt?

oongs

VUplitOut DatBytl?
PoO02EE 00iags
+--] [———— e e e e e e e UL

P RUNG 77

‘UpDtOut Dect 18
Po02E QOGS0
e T T B T P — e ELaTORG -
i [
PUplitdut Dsct 18 i )

VOnzZEE

SUpDtOut Dscot 1% ColnpSe

i { )
TUpDtOut Dect 19 [N

i DOZEE ISR

PO, N e p—— i 7 e U S Py o i §

VUpDtOut Dsct 20

RUNG 75

ut Dsct 20 (S
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High Speed Counter

ORDERING INFORMATION

Equipment Catalog  Number
Circuit Board without Feceplate IC600Y B827A
Faceplate |C600FP827A
Circuit Board with Faceplate IC600BF827A

CATALOG NUMBER REVISION SUFFIX

The equipment listed above having the cadog numbers shown and the same eguipment
having a higher apha suffix is desgned for lising by UL for use as auxiliary control devices.
The equipment is a direct replacement for equipment having the same catdog. number but a
lower dpha auffix.

The UL symbol on the nameplate means the product is lised by Underwriters Laborato-

ries Inc. (UL Standard No. 508, Industrid Control' Equipment, subsection Electronic
Power Converson Equipment.)

For further information, contact your local GE Fanuc sales office.

GE FANUC AUTOMATION NORTH AMERICA, INC.,, CHARLOTTESVILLE, VIRGINIA
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