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72-1002 —_____Model 5740 COUNTER

1.2 SPECIFICATIONS

1.2.1 Mode Performance

e e e
- Ranges: Sinewave: S5Hz to 100MHz
g Pulse; O pps to 100,609,000 PRs
g {Bouble Pulse Resolution: i5 nanosec. between
o consecutive pulses)
b
2 Gate Times/Resolution: .01 sec/l00Hz
oy .1 mec/ 10Hz
9 I sec/ 1Hz
g 10 sec/9.1Hz
Fe
o . .
: Accuracy: 11 count # time base uncertainty
Readout : Directly in Kilohertz (7 decimal digits})
Ranges : Sinewave : 0.% ©o Z00,000.0 Hsec. (SHz to 2MHz}
Pulse: 3.5 to 9,999,939 psec. {0 pps to 2,000,000 PPs)
- (Max. Resolution: 1 nanoseac, )
5
4 .
E Periods Averaged/
g Resolution: 1A I usec,
@ 10/ 0.1 usec.
g 100/ .01 usec,
8 1O0G,/0.001 usec.
i
B Touracy Trigger Uncertainty (€ 20 nanosec ] . ‘
3 Avcurs Sk Ainty co fanosec.) | time base uncertainty
No. of Periods Averaged +1 count
Readout ; Directly in microseconds,
a o Ranges: 0 to 9,999,999 to Overflow
B H {vounting continued after overflow)
X
! Signal: Sinewave : 5Hz to 2MHz
H Pulse: 0 to 2M pps
P PE
s
Ranges ; D to 99,99%2,99 seconds (27.78 Hrs.,)
o ow o
ISt E 5 Resolution: 0.01 seconds
g 0B
209
[
QA3
3 I
ao g
) =
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1.2.2 Instrument Performance

Time Base Type: High~Stability Crystal
Frequency: 10MHz
Uncertainty: 3.1 ppm, Pield adjustable
Stability: 0,01 ppm/sec. (Jitter)

3.6 ppr/month
*4.0 ppm/year

Temperature: 5 ppm, oven OOC to 40°¢
Power Supply
Sensitivity: < 0.1 ppm at all modes
Warm-~up Time: < 10 minutes to rated performance

Input Characteristics

2V @ x1 Atten)

2V @ x1 Atten)

SHz to 20MHz linearly

to S0mV EMS @ 100MHz

.25 nanosec. width

linearly to 150mV p-p @ 7.5 nanosec.

for adequate sensitivity after RO=

> 200 nanosec. (Period)

{(Freg., Events)

Coupling: AC (R o 0.05 seconds)
Impedance: 1 Megohm }} 25pf {Input
68 kilohm {Input
Sensitivity
(@ x1 Atten): Sinewave: 10wV RMS
Pulse: 30mV p-p @
width
Rise Time:
0.05 sec. coupling
Dwall Time:
5 nsec.
Trigger Level: Adjustment

Maximum Inputs w/o Damage:

Sinewave:

Pulse:

Display

7 LED decimal digits, 0.43" high
5 LED decimal point
2 LED Annunciators {Gate, Overflow)

COPYRIGHT 1876 DATA PRECISION CORPORATION. PRINTED IN THE 5.4,

Range @ x1 Atten = 20.5V
@ x20 Atten = 10V

DC to 50KHz:

250V RMS

50KHz to 1LOOMHz: WV x F Product =

12.5 x 10

Peak AC + DC

(Or YV, whichever is the greater)

s00V

(AC component limited as above)
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Model 5740 COUNTER

Power, Physical, Environmental

Power: 115V, 50/60Hz, or 230V 30/60Hz, factory connected;
12 Watts

Dimensions: 3%" H x 94" W x 7-3/4" D {without handle), or B9cm x
216cm x 185cm

Weight : 64 1lbs. (shipping),.% 1bs. (net): or 2.27kg oxr 2.95kg,
regpectively

. (s}
Operating Temperature: 0%c to 40°¢C
e s}
Storage Temperature: ~257C to +75°C

Humidity: Q0 to 80% RH, non-condensing.

1.4 COPYRIGHT 1876 DATA PRECISION CORPORATION PRINTED IN THE US.A.
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COUNTER

2.1 GENERAL

Data Precision Model 5740 Electronic
Counter is operated using c¢learly marked
front panel controls and indicators.
Displayed values are read out directly
in engineering units of kilchertz and
microzeconds, and annunciator lamps in-
dicate counter OVERFLOW and CGATL opera-
ting status.

Remote display of data, counter status,
gate status and user control signals
{e.g. printer enable} are available from
the rear panel connector when the BCD
aption is Tactory installed.

Any or all options may be installed in
any one Counter configuration.

2
OPERATION

Power source for the Model 5740 Counter
may be either of two universally standard
levels, ... 115 or 230, (47 to 63Hz), and
each Iinstrument is factory wired for the
nominal voltage expected in the area in
which the instrument is to be ship
See Paragraph for instructions fo modi-
fv the connections if required for other
local conditions,

2.2 CONTROLS AND INDICATORS

Figure ?-1 locate
5740 front panel cont

Model
ators.

nd identifis
and indic
Figure 2-2 locates identifies Model
5740 rear panel feat

Table 2~1 descr
indicators and the

se controls and
COUNTER functions.

counter.

Warranty Card

o~
T a2
N e St

erence Schematics.

rier if any apparent damage.

-~ BEFORE YOU OPERATE YOUR MULTIFUNCTION COUNTER -

The Model 5740 Multifunction Counter is shipped in a pro-
tective fitted plastic container.
in its own wrapper and is placed outside the container.
It should be read very carefully before operating the

Your shipment should contain:

(1) One Model 5740 Multifunction Counter, with attached
line cord and power fuse
Certificate of Conformance

Authenticated Factory Acceptance Test Data bheet

One Instruction Manual, containing information

of Specifications, Operating Instructions, Theory
of Operation, Maintenance, Farts Lists, and Ref-

Inspect the packing case and the instrument for anv signs
of damage during shipment: report immediately to the car-

This manual is packed

COPYRIGHT 1975 DATA PRECISION CORPORATION. PRIMTED IN THE U.5.4.
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Fig. 2-2. Modet 5740 Rear Pans!
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72-1002 Model 5740 COUNTER

Table 2-1
MODEL 5740 OPERATING CONTROLS AND INDICATORS

RET.| HAME/DLSIGNATION DESCRIPTION £ FUNCTION

1. INPUT BNC Connector. Connects input signal to
be measured

2. ATTEN Two-position slide switch attenu:
contrel. Inserts XZ20 or X1
of dinput signal.

3. MODE Two-pesition slide switch., Se
4 modes of operation: TFREOCULT
ONDS  or PERIOD/TVENTS

oY /ERl-

4. DVERTLOW Tndicateor light in M3D dispiav. Whaen O¥F
indicates count greater than 9,999 E

5. GATT Tndicator display. When ON in-
dicates an gated into counter,

. Display Saven de and
point LED
7. i ”i”ht position FW*?“” switch.
Counter Gate Con- instrument {(fully o AT}”}\ ise).
Trol one of inter
matic me Y oopr FERIOD) ¢ S
i tablishes HOLD quence Tor

manual o

8. TRIGGER Potenti
Trigger f 3
ment of low duty cvycle

ring leve

ER Handle Carrying handle. .
stand for hench operatic

16. Line Cord Attached 3-wire line power cord. ETA-
type plug

11. Fuse 1/4%-amp slow blow fuse in series with
primary powar input.

17. P,C. Board Connector Used in BCD option.

2.3 MEASURE FREQUENCY 2.3.2 Step-by-Step Procedure
a} Operate MODE switch to the SECFRED
sosition,
2.3.1 General v
CEOUENCY . . ‘ by Operate the rotary switch to 195 time
In FREQUENCY mode gf operation, the ba:
Model 5740 counts axis crossings of the
pulse train derived from the input signal
for a selected time interval {as deter-
mined by the rotary knob setting of Gate
Time). The decimal point is automatically
positioned accordingly so that the displav
ig direct reading in kilchertz.

¢) Connect input to BNC connector.

4) Operate ATTEN switch to ap}rovv:atn
position for ewpected magnitude of input
signal. {(For inputs lass than 40V, cper-
ate ATTEN to X1.)

COPYRIGHT 1976 DATA PRECISION CORPORATION. PRINTEDR |N THE US.A, 2.3



e) Set TRIGGER LEVEL for stable values

on display. (Start with knob indicator at
zero, or midpositicon.) :

) Observe OVERFLOW indicator., If oN,
operate rotary switch to select lower val-
us gate time of (.lsec. If OVERFLOW ve-
mains ON when gate time is 0,15, then inw
put signal is above 100MHz specification
limit.

If OVERFLOW is OFT, and 4if greater
resciuvtion is desired, operate rotary
switch to increase gate time to 108 posi~
ticn. 1In this position, measurement will
be repeated in 10.3 seconds, and least
significant digit will indicate 0.1Hz in-
corements.

g) Read display directly in kilohertsz
when value is stable, Table 2-7 summa-
rizes the operation of the Model 5740 For
different control settings in measuring
two frequency input signais.

Model 5740 COUNTER

2.4 MEASURE PERIOD

2.4.1 General

In PERIOD Mode, the Model 5740 countsg
time increments for a number of pulses
determined by the axis crossings of the
input signal and as selected bv the op-
eration of the front panel rotary switch.
The decimal point is automatically po-
sitioned so that the displayed period or
average period value may be read divect-
1y in microseconds.

2.4.2 Step-by-Step Procedure

a) Operate the MODE slide switch To
PERIOCD-EVENTS,

b) Operate rotary switch to 1oo (100
periods to be averaged.)

Tabie 2-2

MODEL57MJFREQUENCYJWEASUREMENTPARAMETERS

Input GATE TIME Settling Display

Treguenay Time Gate is open Resolution Cverflow Display*
HMHz LSD)

14 sec .1Hz ON 234.5678
1 sec iHz OFF 123u.587
1.2365878 .1 sec 10Hz OFF 01234.56
.01 sec 100H=z OFF 081234,5
1% sec . 1Hz ON 999.9900
39.999990 1 sec 1Hz ON 9999, 940
g 100 msec 10Hz OFTF 99995.39
10 msgec 100H=z OFF 089998,9

*For greatest resclution, use Time Bage setting for minimum number of

leading zero's without OVERTLOW.

COPYRIGHT 1875 DATA PRECISION CORPORATION

PRINTED M THE U S.A,



D COUNTER

Table 2-3

MODEL 5740 PERIOD MEASUREMENT PARAMETERS

Input Period No. of Input Resolution Overflow
Micro-~ Cycles Gate Was {L5D) Light yisplay®
Seconds Open
123456.00 1 1 us OFF 0123u5%
10 .1 us orr 123456.0
8. 1Hz 100 .01 us oM 23458.00
1000 L001 us 0N 3456.,000

“Select resolution position f
leading zero's,

2} Connect input to BNC connector.

d} Operate ATTEN to appropriate posi-
tion for expected magnitude of input
signail., (For inputs less than 40V,
ATTEN 1.

@) Set TRIGGER LEVEL for stable val-

ues on display. {Start with knob indi-
cator at zero, or midposition.)
£} Observe OQOVERFLOW indicator. If ON,

cperate protary switch to select lesser
number, 10, of periods to be averaged;
1f OVERFLOW is still ON, rotate switch
to select least number, 1, of periods to
be averaged. If still in OVERFLOW,
Period is greater than 9,999,%9%usec (or
10 sec}, and if sine wave, then input is
not within specified value.

g) Read display directly in micro-
geconds, when displaved value is stable.

Table 7-3 summarizes the operation of
Model 5740 for different control set-
tings when measuring an input periad
corresponding to approximately 8Hz.

Z5 TOTALIZING EVENTS

2.5.1 General

In the EVENTS mode of operatiocn, the
Model 5740 counts axis crossings of the
input signal over a time interval deter-
mined by the manual operation of the

COPYRIGHT 1975 DATA PRECISION CORPORATION. PRINTED IN THE US.A.

or non-overtlow yeading with minimun

kneh (or by
when the BCD

front panel rotary control
electrical contrel signals
option iz installed).

2.5.2 Step-by- Step Procedure

4) Operate MODE switcoh to PLRIOD-
EVENTS position

) Operate
position

Rotary switch to RESET

¢) Connect
connector

input to BNC fronte-panel

d) Operate ATTEN switch to appropriate
position for expected input amplitude.
{For inputs greater than 40 volts, op-
erate ATTEN to X20.)

e) Uperate Rotary switch to SEC-TVENTS
position. The GATE light comes ON and
remains ON while counting events.

f) Observe counted value as displayed,
If the displayed values appear to be
much more erratic than expected, then
operate TRIGGER LIVEL control to stabi-~
lize the counting.

g£) To stop the counting, onperate the
Rotary switch to the HCOLD position.

h) To continue the counting from the
previcusly held value, operate the Rotaw
ry switch to the SEC'EVENTS position.

i) To start a new events totalizing
cycle begin with Step b) above,

25



286 STOPWATCH

2.6.1 General

SCONDS mode of operation, the Model
5740 is used as a STOPWATCH and counts
time in increments of 0.01 seconds for an
interval under manual control via the
froat panel rotary switch or by electrical
control signals when the BCD option is in-
stalled, The displayed value is read out
irectly in seconds (to 0.01 sec resolu-
ticn); the decimal point is correctly po-
sitioned on the display.

A

26.2 Step-by-step Procedure

al) Operate MUDE slide switch to SEC-FREQ
position.

RESET.

timing, operate Rotary

o LEC-EVENTS. GATE light-comes ON
ains ON, while the least signifi-
1t increments at 100 per second

4) To stop timing, operate rotary knob
to HOLD. GATE light goes CUT and display
valug remains at last count.

&) Fead time in seconds. Maximum value
is 99,999,999 seconds, or 27.8 hours, up to
appearance of OVIRFLOW. 1f greater time
interval is to be counted, make note of
number of counter display overflows and
extend reading accordingly. Tor example,
if there has been one OVERFLOW, the maxi-
mum value will be 199,993.99 seconds.

(The OVERFLOW annunciator remains ON from
moment of first QVERTLOW.)

) To continue STOPWATCH action from
held count, operate Rotary switech to
*LVENTS position.

g} To start new STOPWATCH timing cycle,
operate Rotary switch to RESET as in Step
b)Y above.

2.7 OPTIONS

2.7.1 BCD Ouiputs

When BCD option is installed, internal
eircuits are modified and the main PC-
board terminals are connected to counter

25

2a000.00,
is reset,

Model 5740 COUNTER

value, operatiocnal status, and control
circuitry. Terminal designations for
the B4-pin edge connector are identified
in Table 2-4., Note that +wo signals are
used to identify the four operating
modes, and combinations of 1hese two for
each operating mode are shown in Table
2«5,

2.7.2 BCD Output interfacing

a) Data outputs are parallel, BCD (1,
2,4%,8) and DTL/TTL compatible,

Logic "1" > +2,uy
Logic "0" < 0.4V sink for uma
Tanout for 2TTL lecads

b} Status as identifi=zd by the termi-
nal nomenclature is indicated by a high
level (Logic "1M),

2.7.3 Remots START/STOP

When the optional provision for Remote
START/STOP is=s installed, the user may control
the Counter action by applying a DTL/TTL iow
level or ground signal to the designated
rear panel connector terminals as identified
in Table 7-y4,

NOTE: The remote control of the Counter
must be activated ONLY when the Counter is
in the SEC/EVENTS counting operation.

If in FREQ or PERIODS AVGD Mode, applying
a remote control signal will stop or reset
the counting in process.

a) 3elect SEC-EVENTS operation at the
front panel.

b} Obtain the desired
mance by applying digital

Counter perfor-
logic levels in

dccordance with the table below,

Counter

Operation RESET HOLD

RESET o "y

COUNT Hl i1 Hl H

HO‘LD 1" }.” nDn
"0" = Ground or <€2.5VDC or disconnected .
"1" = 3.5V+1VBC

2.7.4 External CLOCK

When the optional provision for External
CLOCK is installed, the Model 5740 rear
panel is modified to incorporate a BNC
connector and switch. To use the external
clock feature, an accurate oscillator

of 10 MHz should be available.

COPYRIGHT 1878 DATA PRECISION CORPORATION PRINTED 1IN THE US.A.
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a) Connect the external 10 MHz CLOCK
to the rear-panel BNC connector.

b} Operate the rear panel selector switch
to EXTERNAL,

NOTE: The internal clock remains ins. .1lled
in this option, and the user may switch
to the internal clock by coperating the rear
panel switch to INTERNAL.

2.8 CALIBRATION

281 General

The Model 5740 COUNTER time base uti-
lizes a crvstal-controlled oscillator
whose freguency is adiustable over a
very narrow range by capacitor 12, If
a very accurate freguency standard is
available (better than .0lppm) it may be
used to calibrate the Model L5740 COUNT-
ER, using the procedure detailed in the
next paragraph.

2.8.2 Step-by-Step Procedure

a) Allow 30 minute warm-up,

b} Set up the frequency standard for a
signal near full scale range of the COUN-
TER: 10MHz on 1Hz resolution scale. Con-
nect to COUNTER INPUT, i.e., use frequency
of approximately 1, 10, or 100MHz.

c) Set up COUNTER for FREQUENCY Mode,
select 1 sec gate time.

d) Remove top cover of the COUNTER;
locate trim capacitor CiZ2 (See Figure
4-33.

e} Adjust €12 until measured value is
equal to the freguency standard and results
in 0000.000 display plus overflow indica-
tien.

f) Remove standard; close cover; unit
is recalibrated.

COPYRIGHT 1875 DATA PRECISION CORPORATION. PRINTED IN THE US.A.

Tabie 2-4
OPTIONS: BCD & Remote START/STOP
CONNECTOR DESIGNATIONS

j ;
DUBL ' a !t pamy
DU |7 B D187
DyBu 3 cboDp1El
DuB8 n D D1BR

PRINT ENABLE | 5 2 DPY

!
T
D5B1L B Flooopes
D5B2 | 7 H DPY
D5BU ] J DE3
DSBS 9 K | DPC
1o L L2E?
é
!
(11 Mo D7BL
Mope (1) 17 N
BEB1 13 P
DeR? |14 R MOBE(L)
D6 R 15 5 D3B8
| ?
DEBS |16 T
REST™ s 17 uot
D7R1 ‘18 v
L7872 119 Wy
D7 B 20 X
ISVAZY: 121 Yo
CND 27 z
t i

Note (1} See Table 2-5% for Mode status
decoding.

#Active only when the Remote START/STOP
is installed

Table 2-5
DECODRING MODEL 5740 OPERATING MODE SIGNALS

TERMINAL 12

« 0 1

-

<

E 0 FREQUENCY SECONDS
o«

il PERIOD EVENTS

ngu
i’:lrl

Growend level; OV, nominal
+5¥, nominal

o

27



CALIBRATION RECORD

DATE

8Y

COMMENTS

NATE 8y COMMENTS

NOTES

CHANGING POWER SOURCE CONNECTIONS

The commections for power source voltage (100V,

115V, or Z30V) are made on the Terminal Board {TBl)
mounted on the inside of the rear panel, and through
which the power source is switched to the appropriate
The table below defines the
TBl terminals to which the lead from Switch 1-B
should be connected for the designated power source.
The illustration at the right may be used to help
identify the correct wire lead.

input transformer tap.

POWER
SOURCE 100VAC 115VAC 230VAC
CONNECT

S1-B to | TB1-5 TB1-4 TB1-3
28

L MOUNT L2 T
LONER 508
e rEs FAQUNTED O PEAR SANEL)

- iy

COPYRIGNT 1378 DATA PRECISION CORPOHATION PRINTED IN THE .S 4.
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COUNTER

3

THECRY
and
PRINCIPLES of OPERATION

3.1 GENERAL

The Hodel 5748 MULTITUNCTION ELECTRONIC Complete schematics are reproduced and
COUNTER comprises a counter-latching pound in the rear of the book and should
repister-display chain, an input signal be referenced when the theory of operation
conditioning circuit, a crystal-controlled of each module of the instrument is de-
time base, programmable digital control seribed.

v regulated and

circultry, and the nece
filtered power supplies Operation of two

front panel switches se¢ up the instru- 22 SIMPLIEIED BLOCK DIAGRAMS
ment for one of four measuring modes. The

5740

Measures FREQUENCY of Input Signal in 3.2.1 Measuring FREQUENCY

¥ilohertz

Ag shown in Figure 3-1, when slidse
switch 384% is in the SECONDS/TREGQUENCY po-
sition, the input signal is gated to the
Counter-lLatceh-Displilay ¢hain, and the 1MHz
time base is gated to the Programmable
bivider. The selected position of rotary
. . switch 83 se up the divider for a GATE
L . Do . - o {T its )‘ " 2+ v |2 = ALV =4 z Nt .

Totalizes EVENTS in Units TIME base of 1llmsec, 100msec, lsec, or

‘ l0sec, while simultaneously positioning

sration the ingtrument for each : A . RN S e
Operation of the instrumen : the decimal point in the display to the
appropriate decade.

Measures PERIOD
Microseconds

Input 3ignal in

Counts Time in SLCONDS

function is explained with the aid of sim-
piified block diagrams for each function,

—
iy Lams] MODE | gy, COUNT COUNTER ‘
SIGMNAL GATE GATE ..w.._.___.D., G g _._b,. LAYTCH

DISPLAY

CONDIT
.
b il peser b
EraBLE [
< l 0
T 2
1 PROGRAM. INTERCYCLE
iz DIVIDER B contRol

GATE TIME

83
e

Fig. 3-1. Model 5740 FREQUENCY Measurement Simptified Block Diagram

SYHNCH START MEASIRE

COPYRIGHT 1975 DATA PRECISION CORPORATION. PRINTED IN THE US.A. 31



In operation, input signals of sine
waves or pulse trains are converted to a
TTL compatible pulse train by the input
signal conditioning circuitry and gated to
the counter by contrel signals from the

intercycle contrel circuitry. The Pro-
grammable Divider operates on the gated

1MHz time base and counts down according
to the selectaed GATE TIME.

At the end of the selected GATE TIME
interval, the Intercyecle Contrel Circuit-
ry removes the enabling level from the
Counter Gate, thereby stopping the count-
er. At the zame time, a three-step
counter in - intercycle Control generw
ates control signals to:

1) Transfer the value from the Count-
er to a Latching Register which automat-
ically updates the Displav,

73} Eeget the Counter
the next conversion

in preparation
for cycle and,
the next

counter

33 Tnitiate
by enabling The

conversion cyole
gate.

The sequence of control actions is ac-
complished in approximately 0.3 sec.

3.2.2 Measuring PERIOD

Az shown in Figure 3-2, when zlide
switch 54 iz moved to the FERIOD posi-
tion, the input signal is gated to the
Programmable Divider and the 1MHz time
base pulse train is gated to the Count-
er-Latch-Display. Rotary switch 353 is
used to select the number of periods of
input signal counted down before trans-

mitting a control indicator to the
Intercycle Control circuitry. The
Counter Gate is enabled for a selected
number of input signal transitions
{Periods) under control of the Inter-
cycle Control circuit. As before, the
Intercycle Control circultry steps the
value from the Counter to the Latch and
thence to the Display, and sequences the
circuit through RESET and the start of
the next measurement cycle. The inter-
val between such measurements is simi-
larly approximately 0.3 sec,

3.2.3 Counting Time Increments {SECONDS)

As shown in Figure 3-3, when slide
switch 3b is placed in SECONDS opera-
tion, the IMHz time base signal is gated
into the Programmablie Divider which, in
turn, is programmed to divide by 10,000,
so that a timing signal pulse train of
.01 seconds interval is developed at
its output and connected to the Counter
Gate. The Counter Gate is controllied by
the action of vrotary switch 83 which by-
passes the Intercycle Counter program-
ming control. At all times the Counter
cutput is transferred to the Latching
register and continucusly updates the
Display.

The Divider-to-Counter Gate is enabled
whenever Switch 83 is in the SEC/LVENTS
position, permitting the time increments
to accumulate, When 53 is placed in the
HOLD position, the enable level is remcved
from the Counter Gate, and the count value
remains. Returning $3 to the SEC/EVENTS
position restores the enable level to the
Counter Gate and the value in the counter

thPUT MODE COUNT COUNTER LA D1sPLAY
SIGNAL GATE Gate g e TCH
CONDIT
Ji
54 ik -
o % 1 <% RESET -
(& pE PO —H-4 i} | Z -
= M <
1w i MODE . PROGRA INTERCYCLE E
[MHZ MHZ B ate T GATE DIVIDER Lo CONTROL =
L—ﬁ
PERIODS AVGD A I
SwmMiH STAST A3E ASLINRE
e b e e i v e iy

Fig. 3-2. Model 5740 PERIOD Measurement Simplified Block Diagram
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53
RESET e e e g
SEC/EVENTS

HOLD

i HPUT i
i e MODE COUNT
SIGNAL el MODE : f—————ffn{  COUNTER DISPLAY
@‘—l CONDIT [ GATE ] Gare :
i BE
v # X! ! i
- .
[ 5F Myt o b
S . 3 y
w | ) MODE R LT 1_ PROGRAM
MHZ | MHZ GaTE 17 GATE T DIVIBER

Fig. 3-3. Model 5740 SECONDS Measurement {(STOPWATCH) Simplified Block Diagram

LATCH DSPLAY

_—
! NPT i R
i o
@ I P counTs
L CONDT ; > i ”
" I3
! —
s <}
wo v L | a00s g l PROGRAM
MHZ | MHZ 7*"*' AT &-*é BIVInE
% H

s
INTERCYCLE
CONTROL T
1 $

)

5%
RESET g; ) i
SEC/EVENTS
HOLD

Fig. 3-4. Model 5740 EVENTS Totalizing Simplified Block Diagram

increases at the 100/sec rate from its
prev s value. Or the value can be re-
sat to zero at any ti by positioning the
Rotary Switceh to position.

3.2.4 Totalizing EVENTS

As shown in Filgure 3-4, when slide

P 54 is placed in the SECONDS/EVENTS
e on and votary switch 53 i3 in any of
he three manual positions, the input
pulse train of events is gated to the Pro-

grammable Divider, which, in turn, is
up to divide by 1, thereby providing a
pulse cutput for every event pulse input.

set

Az in STOPWATCH Operation, the COUNTER
cutput is continuously transferred by the

latching register and thence to the Dis-
play.

COPYRIGHT 1875 DATA PRECISION CORPORATION. PRINTED IN THE U3 .4,

The rotary switch i
in the same way i
enabling the Counter
EVENTS position, ho
when in HOLD, resum
count when returned to the
sition, and resetting to zero at the F
position,

[ERs

3.3 GATING CONTROLS

Az described in the previcus paragraphs,
the functions of the Model S5740 instrument
are accomplished by internally programming
the Counter and Divider according to the
function selected by the combined settings
of slide switch S4 and rotary switch 53.

3-3



- seven-digit display is alsoc programmed

A summary of the front panel contrel ma-

! ’ 3.4.1 Intercycle Control {Repetitive Modes)
trix is shown in Table 3-1 below.

When measuring FREQUENCY of a repeti-
tive input, or the PERIOD of one cycle
of such an input, the Counter-Latch-
Display sequence is programmad by the
Intercycle Control timer, At the end of
the switch-selected time base {FREQUEN-
CY) or switch-selected number of periods
{PERIOD), counter control is transferred
to the Intercyecle Control circuitry
which

3.3.1 Counter Gate

The Counter Gate is programmed to select
one of three inputs:

Conditioned Input (FREQUENCY MODE)

1MHz Time Base (PERIOCD MODE)

Divider Cutput (.01 sec Increments in

* Removes the input to the counter
(SECONDS MODE) and in {(EVENTS WODL)

% Transfers the counter value to the
latching register, and thence to the
display

3.3.2 Divider Gate

# Resets the counter to zero
The Programmable Divider Gate selects
one of two inputs: 3.4.2 Manual Controf

Conditioned Input (PERIOD, EVENTS

When counting SECONDS, or totalizing
MODES)

EVENTS, the Counter-Latch Display is pro-
grammed by the RESET-SEC/EVENTS-HCLD posi-
tion of rotary switch 83. The RESET posi-
tion:

IMHz Time Base (FREQUENCY, SICONDS
MODIG

# Removes the input te the counter
3.4 COUNTER-LATCH-DISPLAY CONTROLS

* Resets the counter value to zero

When operated to the SEC/EVENTS position,

Operation of the decimal peoint in the )
the contrel signals:

according to the function selected by
the combined settings of slide switch Sy
and rotary switch 53. A summary of
these control reguirements is alsc in

* Enable the COUNTER Gate

KA
b

* Enable the transfer from Counter to

Table 3-1. Latch to Display
Table 3-1
MODEL 5740 COUNTER GATING CONTROL
MEASURING Input To Input To Divider Decimal
FPUNCTION Counter Gate Divider Gate Ratio Point Selection
Conditioned 1IMHz Time Selected
FREQUENCY Input Base GATE TIME P
er
Selected Selection
IMHz Time Conditioned Numbe» of
PERIOD Base Input FEDS AVCD
+ 104
Divider iMHz Time =0.01 sec
SECONDS Output Base Interval Dp3
Divider Conditioned
EVENT S Output Input +1 None
3.4 COPYRIGHT 1875 DATA PRECISION CORPORATION PRINTED IN THE US.A.
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 COUNTER

When operated to the HOLD position, the
control signals:

1,

* Remove the input to the counter

35 INPUT SIGNAL CONDITIONING

simplified block and
cireuit schematic of Figure 3-5, the sig-
nal connected at the Input J1 is trans-
formed into a TTL-compatible pulse train
via a selectable attenuator, transistor
follower, thrashold level control, two
stages of amplification, a uphWLtt f71ug@r
amplifier stage, and a4 level conversion
stage for \;mpi+lb111ff The condi-~
tioning acircuitry also lncludes a clamping
te keep the amplifier input to +2V

A&s shown in the

ey
Lin

cipoult
paalk.

tive coupled to the
{tuned by capa-
which the at-
COnNnE

awitch 37

: (957/71.025) or 47% (&7, :
input to high input impedance transis-
follower Q1. The input to the tran-

is clamped by CRI-CR4 o a
Note that the input imped-
at about 1 Megohm (1025K)

+2V.
SCIHER BT

until the clamping action becomes opera-

tive, and that Rl keeps the impedance at

not less than 68K chms even when the sig-
nal is clamped by CRL-CRY,

The AC signal is capacitive-coupled to
two stages of wide band amplification,
followed by a third stage connected as a
Schmitt trigger circuit. All three stages
are part of the monolithic chip 211. In
order to obtain reliable performance of
the trigger circult where input signals
have a very low duty cycle, the average
value of the input may be adjusted by the
front panel threshold control, R36. Be-
cause input pulse trains of very low duty
cycles will have near-zero average values,
the swing through zero in one direction
will be of very limited amplitude (sce
sketch in Figure 3-5) and may not be ade-
quate for the operation of the Schmitt

rigger. The threshold level adjust cir-
cuit provides the capability to move the
average level as required in order to
obtain a reliable zero-crossing detec-
tion by the Seohmitt trigger circuit.

The Schmitt trigper cireuit incorpora-
tes a hysteresis characteristic in the
tripger level circuit for more accurate
wavelorm measurement in the presence of

nolse. Transistor 02, alonz with gate

KU w20

- 'D*‘*w »5{""'

f -.IM!&NUAM»E o .4H~WQL,| Mu e
i & CiaMp 1

Al v TRIGGES BAESHOLUS: LEYFs
. S y 1L
NPT # 1%
e,
P
LAY
235
23
G o
(LE] b i
* oEIA ¥
E 4 F
& a7
T i T;;]
=
1 1 . 1
ATTENUATOR I cLame | ;mmweai Rlvaive !
3

CAPAGITANCE VALUES
INTEGEAS: pF lay 270pFt
DECIMALS uF leg E8.0uF)

AFTEN ADDING A YHRETm3LE LEVEL AiHI15FMENT

—

UMADIATED 1K, AVERAGE

FITELRE S5 IAL BT EMLVTER N OWER

TR OO

TOGATEY

|
ABPLIEER : SIRMITT TRIGGES TH, L COMPATIEBLE CONVERTEA
H

Fig. 3-5. Moda! 5740 Input Signa! Conditioning , Schematic
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Model 5740 COUNTER

%15-2, converts the amplifier chaln out-
put to TTL compatible levels for Counter
or Divider processing,

3.6 TIME BASE GENERATION (FIG.61)

As shown in the reference schematic,
the internal time base generator consists
of a precise crystal-controlled 10MHz
oscillator, counted down to a 1MHz square
wave. The 1UMHz crystal Y1, tuned by
trimmer C12 is a precision stable time
base {(4ppm/vear). The oseillator output
is counted down bv Z23, connected for
division by 10, so that a 1MHz square
wave 15 generated at the cutput 423-12.

3.7 PROGRAMMABLE DIVIDER

The Programmable Divider is a wmonolith-
io IC device, Z19, which produces an out-
put pulse (TBCUT, pin 1) {for a programmed
number of input pulses at pin 3, as de-
termined by the divider ratio controel
pins 11, 12, 13 and 1. A
z ignal, R¥maw., may be used to hold
the divider interval counter at 1ts maxi-
muam 0 that the next input pulse
will generate an output signal.

The Programmable Divider mav have ei-
ther one of two inputs, and can be pro-
grammed to divide by one of four de-
cades. The output, TBOUT, appears at
Pin 1. Figure 3-6 iz a simplified
block diagram illustrating the manner
in which the configuration of the divi-
der 1s established.

Input to the divider at 713-3 is intro-
duced either from Gate 216-8 or Gate Z16-
11, which are enabled by operating slide
switch Sh to SEC-FREQ or PERICD-LVENTS,
respactively. The countdown division
factor is determined by the combinsd ac-
tion of rotary switch 53 and the position
of slide switah S4. ‘__

a) When in PERIOD-EVENTS mode, the con-
diticened input signal is the input to
219-3, and that input is divided by a
factor according to the setting of $3.

As shown, the 24 code is 0§ for all set-
tings, while switch 53 A & B determine
the number of averaged periods, (PERIOD
Measurement), whereas the manual settings
(HOLD-SEC/EVENTS~RESET) at switch 53¢
establish code 000 for division by 108,
thus resulting in one count for each
event.

SF

i

T

CLOCK go——d 716

CONDITIONED,
—ed  Z16
INPUT

- TO COUNTER

B TO COUNTER GATE FF

FROM INTERCYCLE
CONTROL

PF
PERIOD EVENTS MODE
22 v P & 22 2! 2° +
o o o 1 t 0 0 10*
6 o 1% i 10 1 10%
¢ 1 8 100 11 6 108
g 1 1 1000 101 107

Fig. 3-6. Model 5740 Pragrammabh Divider, Schematic
36
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COUNTE

b} When in 3EC-FREQ mode, the clock
train of IMHz pulses is the input to Z
219-3, and 33A and S3B determine the time
over which the frequency of the input
signal is averaged. 354 establishes a
code of 1 for Divider input 29 for all
settings, while $3 A & B schematically
select the particular averaging time in-
terval. In manual operation, the divid-
er facter is 10%, providing a scale of
.01 seconds per count (105 + 10% = 102)
at the divider Time Base output 7Z13-1

NOTE  Rotary switch 53 is shown sche-
matically in thege illustrations; the
actual switch has only two wafers and uses
eight positions of a 12-position config-
uration,

3.8 COUNTER GATING

Fipure 3-7 illustrates the manner in
which the Countzr-Latch-Display chain is
contrelled in each of the four measurement
functions. As described previously, the
Counter is programmed to count either a
pulse train derived from the divided time
base (SECONDS), the iMHz time base (PLRI-
0D), conditioned input (FREQUENCY), or
conditioned imput {(EVENTS). Paragraph 3.7

has described the control over the Pro-
grammable Divider, while FPigure 3-7
porates some aspects of Intereoycle Contr
programming as well as the gating to the
countear.

3.8.1 Counter Gate

HAND ¢
-3, inver

215-8,

and the switches and 4
functional unit referrved to :
the "Counter Gate" (See Figures

3-3 and 3-4%3. This counter gate det
mines what will he counted,
in Figure 3-7, the (ZATE IT

the counter can count its i
an enabling level on the {ir:
the counter high speed LSD count
The operation of the GATE IF is
by rotary swirch 53 when in the
functionsz CONDE, DVENTEY, or
Intercycle Control when in the

fTunctions CGUEBRCY

The Programms
maximum count i
suremants by
nad ) €, 1{\;@&.{\;& . i
GATE Flip Flop 22:%
ally by votary
the Intercyole

IMHZ CLOCK

1213
RESET .
SEC/EVENTS /7 53

&

I |

"seE L] procramM
E1G || DIVIDER

L I B FAL]

Lo

COUINTER

[ "

o e |
ZH) l

3 LR '
J |

!

- i
!

MTEHCYCLE
CONTROU

EUPUNS PV

ssf? SECIEVENTS
il i

Fig. 3-7. Model 5740 Counter Gating, Schematic
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cuitry, The thh Ruay level holds thn
programnable divider in its full register
count so that the next medﬂuremant cycle
begins with the first clock pulse or con-
ditioned input pulse after removal of the
Ruay high level input at Z18%-6.

3.9 INTERCYCLE CONTROL

Control consists of an intercycle oscil-
lator (about 0.08 sec period), two flip-
flops connected as a counter, and thres
gates that sense the counter states.

As shown in Vigure 3-8, the Intercycle

1e

The Intercyo
irnnwLow ¢

Control outputs: 1)

o oounter value to the latch-
ing e r, 2} reset the counter to
zaro, i 1) keep the programmable divi-
der at RyAX until the display iz updated
and the counter is zeroed. These out-
puts are developed under control of the
e oszcillator when measuring

or measuring Period, or by set-
the rotary switeh when in any
the inual measurenent modes (Seconds
ar Dvents).

T

3.9.1 Repetitive Measurement

a measurement cvale in
uring modes, the Gate FP
sok pulse frowm the program-
713-1, and its U level be-
[T+ remains high until the

; 16~3 next senses the Zero-
vero state of the interoyele counter (o

enable the Gate TF) and the next input
pulse to the divider produces a clock
pulse to the Gate FF.] The sequence of
actions initiated when the change in
Gate FF U level to high state are des-
cribed with refersnce to timing diagram
shown in Figure 3-10.

The intercycle oscillator is a relax-
ation type whose period is determined by
the charging path time constant of
R31C31 (~.08 sec) attempting to charge
€31 to +5 volis, and the firing level of
unijunction transistor G4 set by voltage
divider R32? R33 = 3V. The result is a

pulse train at TP4 of about 0.08 sec pe-
riod.

The Intercycle Counter is first actu-
ated by the change in level of ZZ1B (U,
and this change in output state produces
a high level at 716-3, initiating the
charge cycle of the oscillator and set-
ting the programmable divider to Bmay.
Succeeding changes in states of the
counter are produced by the pulse train
through 222-11 caused by the intercycle
ogcillator pulses at the Z22-11 input
(TP4).

The ocutput control signals of TRANSFLR
and RESET are produced in seguence as
ghown in Figure 3-9.

When the Intercycle Counter reaches the
00 state, (both T = 1), sense gate Z16-3
goes low, removing The constraint on Ryay
of the divider. After inversion through
¥17-2, this control snables Gate T JX,

A — —
.
R
..... I PR . . o -
PRET S < BN o
/ ” THANSFER
ks
BESET
QVERFLOW
IR ]
— 2 —g
RESEY
Mmsy
eV &
T8 T Taeser
' L HOLD
JTER : § SECIEVENTS
T INTERCYOLE CSCILLATOR e

Fig. 3-8. Modsel 5740 intercyele Control, Schamatic
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stopping the intercycle oscillater action.
Then, after, the first divider output
pulse, Z21B changes state and maintains
these conditions until the succeeding
Z19-1 (TB) pulse is received, signifying
end of measurement.

Table 3-2 describes the flip-flop states
as they respond to the control pulses from
the measuring chain and the intercycle ose-
cillator.

3.9.2 Manual Measurement

In Manual Control of the measuring pro-
cess, the states of the counter flip-flops
are manually 5ET and RESET respectively to
keep a continucus TRANSFER action while
rotary switch 53 is in the HOLD or COUNT
or RESET positions. The RESET position of
the rotary switch manually places a zero
level at the output of Z1l4-8, accompliish-
ing the same RELZET action as in the repet-
itive operation of the counter.

JK EMABLE

} FIRST PULSE AFTER JK ENABLE
!
i
!

TP4

z2In

Z20

Z14-6

Z14-8

Fig. 3-8. Model §740 Intercycle Control, Timing Waveforms
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3.10 COUNTER--LATCH-OVERFLOW

The Counter, Latch and Overflow cir-
cuits are illustrated in the reference
schematic. The chain is enabled by the
high level from the GATE FF, and the
gated aounter 4nput is selected as des-
cribed in previous paragraphs.

The counter consists of a hi-speed
least significant digit eonfiguration of
dual flip-flops %8 and 729, followed by
two binary-to-BCD counters 7312 and 713
and one four-digit binary-to-BLD counter
latch, and multjplexer scan oscillator
(Z1). The overflow is determined by the

carry from 71 that clocks flip~flop 7720,
and iz latched in the combination of

gates L7225,
and Z17-312.

72?2-8, and inverters 717-1

The Hi-Speed LSD counter utilizes a
gating combination of flip-flop outputs
ta convert the sequence to the valid BCD
code and a carry at each tenth court.
Figure 3-10 illustrates the timing and
gating performed by the Binary-to-BCD
conversion hlock in the least signifi-
cant diligit.

Counters ©1Z and 713 are
i ‘hat incorporate the req
wto-BCD conversiocon. i
latches 726, Z7, and 78 are used for the
three less gnificant digits, while the
Tour-decade sunter 71 incorporates both
the conversion and latah.

integrated
red

Tndivid

The seven decimal digits of the mea-
sured value are multiplexed from the
latches and are transmitted on two si-
multaneous lines: one line carries the
BCD walue of the three less significant
digits, while the other carries the founr
more significant ones. The multiplexing
digit address is carried on independent
lines, and one line is used to identify
one of the three lesser and one of the
four more significant digits in the mea-
sured value,

Transfer to the latches 1s enabled by
a control signal from Z14-6 whﬁ e genw
eration has been described eariier Re-
setting the counter requires two diFFDr—
ent levels: a low JQvei enabling
for the three less significant 3
and a high level for the enabling action
in Z1 for the four more J;ynwfif‘wt Aig-
its. The output of Z1lu4-8 is
quired low level, while the inversion
MNpough 717-% provides the necessary high
level for Z1.

the re-

When an overflow of the counter occurs,
it is sensed in flip-flop 220 and held
there until 1t is transferred to the dis-
play by gating action of the TRANSFER sig-
nal from Z14-6. The RESET control signal
returns 420 to the zero state.

3.11 DISPLAY

The display assembly is
separate PC beard, and, as

constructed on a
shown in the

mw..mmm&m

n i i
i3
:

Wi V/A_E vz u//Lﬂ

W/////M/// J

| ' . t
zi0s 1 WH 77 l
2106 e

798 4

796

2223 R

A

Fig. 3-10. Model 5740 High Speed LSD Timing Waveforms
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reference schematic, includes 7 one-digit
display units, four anode-driver circuits
that are gated with the digit select con-
trol signal of the multiplexer, two BCD-
to-seven segment converters for the groups
of digit data transmitted from the main
assembly, resistor-coupled ground signal
for the selected decimal point, and tran-
sistor drivers for the OVERFLOW and GATE
annunciators. Note that the decimal
points of the two more significant digits
(not used as decimal points) are used as
the annunciators in the upper left (in-
stead of lower right) location. This in-
verted position of the display is com=-
pensated for by suitable selection of the
seven segments to display the desired
digit.

312 BCD OPTION

When BCD option is installed, the mea-
sured valiue in the latching registers are
connected to the PFC board edge terminals.
In addition, certain status and control
signals are also connected to the PC hoard
te provide user capability for interpret-
ing the values and for printing only when
the value has been latched between mea-
suraements.

312

COPYRIGHT 1878 DATA PRECISION CORPORATION

As shown in Drawing 75-1005 and the main
peference schematic, the BCD values for
the three less significant digits are
available at their respective latches and
are connected directly to the output ter-
minals. The four more significant digits
are de-multiplexed and transferresd to
independent latches 7201 to 7204 in the
BCD option components, from which they
are connected to the edge terminals.

Decimal point indicator signals are
developed by the rotary switch action,
and a ground level at any position se-
lects that point. Ungrounded levels
are held at +5V.

A Print-Tnable status signal is de-
valoped by gating the instrument Hold
and Transfer signals. The Print Enable
is a iow level when either the Transfer
eontrel is OFF, or when the Hold signal
is ON. Thus, the user may recognize
when the BCD data is static during the
Automatic measuring modes, or during
+he manual measuring modes, respective-
ly.
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