NOTE

This manual documents the Model 1953A and its assemblies at the
revision levels shown in Appendix 7A. If your instrument contains
assemblies with different revision letters, it will be necessary for you to
either update or backdate this manual. Refer to the supplemental
change/errata sheet for newer assemblies, or the backdating sheet in
Appendix 7A for older assembilies.
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WARRANTY

Notwithstanding any provision of any agreement the following warranty is exclusive:

The JOHN FLUKE MFG. CO., INC., warrants each instrument it manufactures to be free from defects in material and
workmanship under normal use and service for the period of 1-year from date of purchase. This warranty extends only
to the original purchaser. This warranty shall not apply to fuses, disposable batteries (rechargeable type batteries are
warranted for 90-days), or any product or parts which have been subject to misuse, neglect, accident, or abnormal
conditions of operations.

In the event of failure of a product covered by this warranty, John Fluke Mfg. Co., Inc., will repair and calibrate an

instrument returned to an authorized Service Facility within 1 year of the original purchase; provided the warrantor's

examination discloses to its satisfaction that the product was defective. The warrantor may, at its option, replace the

product in lieu of repair. With regard to any instrument returned within 1 year of the original purchase, said repairs or

replacement will be made without charge. If the failure has been caused by misuse, neglect, accident, or abnormal
conditions of operations, repairs will be billed at a nominal cost. In such case, an estimate will be submitted before

work is started, if requested.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS,
OR ADEQUACY FOR ANY PARTICULAR PURPOSE OR USE. JOHN FLUKE MFG. CO., INC., SHALL
NOT BE LIABLE FOR ANY SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER IN
CONTRACT, TORT, OR OTHERWISE.

It any failure occurs, the following steps should be taken:

1. Notify the JOHN FLUKE MFG. CO., INC., or nearest Service facility, giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information, service data, or
shipping instructions will be forwarded to you.

2. On receipt of the shipping instructions, forward the instrument, transportation prepaid. Repairs will be
made at the Service Facility and the instrument returned, transportation prepaid.

SHIPPING TO MANUFACTURER FOR REPAIR OR ADJUSTMENT

All shipments of JOHN FLUKE MFG. CO., INC., instruments should be made via United Parcel Service or “Best Way"*
prepaid. The instrument should be shipped in the original packing carton; or if it is not available, use any suitable
container that is rigid and of adequate size. If a substitute container is used, the instrument should be wrapped in paper
and surrounded with at least four inches of excelsior or similar shock-absorbing material.

CLAIM FOR DAMAGE IN SHIPMENT TO ORIGINAL PURCHASER

The instrument should be thoroughly inspected immediately upon original delivery to purchaser. All material in the
container should be checked against the enclosed packing list. The manufacturer will not be responsible for shortages
against the packing sheet unless notified immediately. If the instrument is damaged in any way, a claim should be filed
with the carrier immediately. (To obtain a quotation to repair shipment damage, contact the nearest Fluke Technical
Center.) Final claim and negotiations with the carrier must be completed by the customer.

The JOHN FLUKE MFG. CO., INC, will be happy to answer all applications or use questions, which will enhance your
use of this instrument. Please address your requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX
C9090, EVERETT, WASHINGTON 98206, ATTN: Sales Dept. For European Customers: Fluke (Holland) B.V., P.O. Box
5053, 5004 EB, Tilburg, The Netherlands.

*For European customers, Air Freight prepaid.

John Fluke Mfg. Co., Inc., P.O. Box C9090, Everett, Washington 98206

Rev. 6/81



CHANGE/ERRATA INFORMATION

ISSUE NO: 4 4/85

This change/errata contains information necessary to ensure the accuracy of
the following manual. Enter the corrections in the manual if either one of
the following conditions exist:

1. The revision letter stamped on the indicated PCB is equal to or
higher than that given with each change.

2. No revision letter is indicated at the beginning of the change/errata.
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19534

NOTE

Carbon film resistors may be substituted for all
carbon composition, +5%, 1/4W resistors used in
the 1953A. Such substitution may also occur when
ordering carbon composition resistors by their
Fluke P/N.

ERRATA #1

On page 1-4, Table 1-2, under the heading TIME BASE, in the STANDARD
column, make the following change:

CHANGE: <+2 X 10"63
T0: <%2 X 10°

On page‘H-7, paragraph 4-55, change steps a, b, and d to read:
Step a line 5,
FUNCTION switch to FREQ (A/B)

Step b lines 2 and 3,

and the RF Voltmeter Probe to the Channel A input connector through
a 501 termination.

Step d,
The display should be stable and read 1.000. (Ratio)

On page 602-3, Table 602-1, under the FUNCTION column, change pins 10,
R, and 17, respectively, to read:

3SD-BCD 2
5SD-BCD 1
6SD-BCD 8

On page 615-3, paragraph 615-19, change the heading to read:
Trigger Level and Slope Instructions
Add the following step to the end of paragraph 615-2U4:

615-24a. The character T is a trigger command for the frequency A and
C modes. It is an arm command for the period, time, interval, ratio,
and A gated by the B modes where the signal to be measured actually
does the triggering for the sample after being armed. For these
applications where the input signal is to be held off, until the
signal is present, and is to be held off until the character T is
sent, before the F2, F3, F4, or F5 function command characters are
sent, to ensure proper hold-off operation.

4/85 : -1=-
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ERRATA #2

On page 1-4, Table 1-2, under EXTERNAL TIME BASE INPUT, make the
following change:

CHANGE: Impedance . . . « « « « « « « « « 1 M, 20 pF.
TO: Impedance . . . =« « ¢« « ¢« « ¢« « « 1 ko, 20 pF.

ERRATA #3

On page 4-4, Table 4-3, under the heading of READOUT., make the
following change:

CHANGE: 1000.0000
TO: 100.0000

On page 4-6, paragraph U4-U4l§, step g, change the first sentence to read:

Turn the CHANNEL B TRIGGER LEVEL control cw until the + TRIG STAT
annunciator lights.

ERRATA #4
On page 4-7, add the following step to the end of paragraph 4-55,

m. If Option -15 IEEE-488 Standard Interface is installed, an
additional adjustment (Trigger Level Zero Adjustment) must now be
performed. See Option -15 IEEE-488 Standard Interface in Section 6 of
this manual.

On page 615-5, add the following procedure after paragraph 615-51,

615-51a. TRIGGER LEVEL ZERO ADJUSTMENT

615-51b. This procedure zero adjust the IEEE-488 interface's Digital
- To - Analog converters. However, it should not be performed until
the Trigger Level Present Adjustments in Section 4 of this manual has
been successfully completed. To perform this procedure, you will need
the following equipment or their equivalents; IEEE-488 instrument
controller (Fluke 1722A), low frequency source (Fluke 6011A), and an
oscilloscope with a Z-axis input (Tektronix 465).

1. Set the oscilloscope input coupling to dc¢ and center the trace.

2. Adjust the low frequency (LF) source for 1 kHz ahd a 50 mV output
level.

3. Connect the LF source and the oscilloscope to the 1953A CH. A input
through a BNC tee connector. DO NOT USE A TERMINATION. Connect the
1953A MARKER Connector to the oscilloscope's Z-axis (CRT, cathode)
input. Connect the IEEE-488 controller GPIB port to the 1953A rear
panel IEEE-488 connector.
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4, Program the 1953A with the command string:
CF4S1A+1B-1

Adjust the oscilloscope for a display of two or three cycles of the
input signal.

5. Adjust R16 on the IEEE-488 board to have the beginning of the
bright portion of the trace be OV, and then adjust R22 so that the
end of the bright portion of the trace is a OV.

6. Alternately send the commands:

A-B+ and A+B-

While adjusting R16 and R22 so that the beginning and end of the

bright portions of the trace on the oscilloscope are equidistant
from OV with either command.

ERRATA #5
On pages 5-8 and 5-12, Table 5-3, make the following changes:

CHANGE: C2! CAP, TA, 10 UF +20%, 15V| 193623| 56289
| 196D106X0015KA4| 26

TO: c2} CAP, TA, 10 UF +20%, 15V| 193623| 56289
1 196D106X0015A1 | 32

ADD: C135-C140} CAP, TA, 10 UF +20%, 15V} 193623] 56289
! 196D106X0015A1} REF

On pages 5-15, 8-4, 8-6, 8-7 and 8-13, Figures 5-3 and 8-2 (2 of 8 and 3
of 8), make the above changes as shown in Figures 3, 4, and 5 of this
change/errata.

ADD: R148,R149,R151,R1523 RES. DEP. CAR. 100 +5%, 1/4W| 348771
| 80031 CR251-4-5P100E} 4

CHANGE #1 - 11811
Rev.-Z, A1A1 Main PCB Assembly (1953A-4001)

On page 5-14, Table 5-3, make the following change:

FROM: XU65) SOCKET, IC, 40-PIN DIP| 386060| 89536 386060 i1
TO: XU65! SOCKET, IC, 40-PIN DIP| 429282} 09922 D1LB4OP-108{ 1
CHARGE #2 - 11968

Rev.-H, A13 Remote Control Unit #3 PCB Assembly (1953A-4023)

On page 612-10, Tablé 612-5, make the following changes:
CHANGE: R7T64,R765! RES. COMP, 4.TM +5%, 1/4W| 2200u46; 01121
| CBA4TS55 12

TO: R764,R765! RES. CF, 2.2M +5%, 1/4W | 342659 80031
| CR251-U4-5P2M2| 2

4/85 -3-



19534

On page 8-39, Figure 8-15, change the values of R764 and RT65.

ERRATA #6
On page 5-16, Table 5-4, make the following changes:

CHANGE: F91| FUSE, 1 AMP ! 369819} 71400} AGC1 | 1
TO: F1 | FUSE, 1 AMP, FAST, 250V{ 369819 71400} AGC1 |

CHANGE #3 - 12545
Final Assembly

On page 5-3, Table 5-1, make the following changes:

CHANGE: UT) TCXO (STANDARD OSCILLATOR) ! 461871! 89536} 461871} 1
TO: UT7! TCXO (STANDARD OSCILLATOR)!{ 516120} 89536! 516120} 1

On page 604-1/604-2, change paragraph 604-4 to read:

604-4. Parts for Option -OY4 consist only of the TCXO which replaces
the standard oscillator, U7. Replacements can be ordered using the
Fluke Part No. 516120. The Manufacturing Federal Supply Code is 89536
and the Manufacturer's Part No. is 516120. See Figure 604-1.

ERRATA #7

On page 612-3, Table 612-1, and page 612-5, paragraphs 612-18c1 and
612-d1:

Change the description of Pin 1 to read:

FROM: EXT - T
TO: EXT - T LEVEL

On page 8-7, Figure 8-2 (3 of 8), change flag note 11 to read:
If U13 is installed for the 1 GHz and 1.3 GHz Options -13 and -14,
disable W2 by drilling out the pad and hole-through plating (use a

drill bit #52). Short W3 by installing a jumper between both pads of
W3 and solder both sides.
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1953A

CHANGE #4 - 12911
Rev.-J, Al3 Remote Control Unit #3 PCB Assembly (1953A-4023)

4/85

On pages 612-9 and 612-10, Table 612-5, make the following change:
ADD: C713| CAP, .CER, 0.0012 UF +10%, 500V| 106732] 715901 CFr122]| 1

CHANGE: R754,R7561 RES. COMP, 100K 5%, 1/4W | 148189] 01121
| CB1045 I3
TO: R754,R756| RES. DEP. CAR. 100K £5%, 1/4W| 348920| 80031

| CR251-4-5P100K| 3

CHANGE: R757| RES, (QOMP, 100K, +5%, 1/4W| 148189] 01121
| CB1045 | REF

TO: R757| RES. (F. 10-n-15%, 1/4W | 340075| 80031|
CR251-4~5P10E| 1

On pages 612-11/612-12, and 8-38, Figures 612-5 and 8-15, add C713 and
R757 as shown in Figure 1.

h
J8lI
C£$ .
Figure 1.
On page 8-40 (2 or 2), Figure 8-15, add C713 and R757 as shown in Figure 2.
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19534
CHANGE #5 - 13113
Rev.-P, A1A1 Main PCB Assembly (1953A-4001)
On pages 5-8, 5-12, and 5-14, Table 5-3, make the following changes:
Change the TOT QTY of C1, FROM: 4 TO: 2
CHANGE: C56,C57! CAP, CER. 47 PF +20%, 1000V{ 369132{ 56289
! CO30B102H4TOJ| REF
TO: C56,C571 CAP, CER. 100 PF +10%, 1KV | 105593} 71590
| DD=-101 | 2

DELETE: U4} IC, ECL, TRIPLE 4-3-3 INPUT OR GATE] 402735| 07263
F95106DC|{ 1} 1

CHANGE: U1,U2,} IC, ECL, TRIPLE DIFF LINE RECEIVER | 40271271 07263
! F95116DC} 2} 1

TO: U1,U2,U4} IC, ECL, TRIPLE LINE RECEIVER 16-PIN DIP| 369702} 18324
! N10116B | 3} 1

CHANGE: XUy ,XU6,XU31,XU32 | SOCKET, IC, 16-PIN DIP} 370312} 01295
{ C931602 |

TO: XU1,XU2,Xul,XU6,XU31,XU32! SOCKET, IC, 16-PIN DIP} 370312} 91506
! 316-AG39D} 6

On pages 5-15, 8-4, 8-6 (2 of 8), and 8-13, Figures 5-3 and 8-2, make’
the above changes as shown in Figures 3 and 4 of this change/errata.

CHANGE #6 - 13909
Rev.-Z, A1A1 Main PCB Assembly (19534-4001)

On pages 5-11 and 5-12, Table 5-3, make the following changes:

CHANGE: R59,61/ RES. COMP, 240 15%, 1/4W| 221895] 01121
| CB1225 P2

TO: R59,61! RES. CF, 240 15%, 1/UW | 573063| 80031
| CR251-4-5P24QE| 2

ADD: R150! RES. DEP. CAR. 1.5K +5%, 1/4W! 343418} 80031
| CR251-4-5P1K5T} 1

On pages 5-15, 8-4, 8-7 (3 of 8), and 8-13, Figures 5-3 and 8-2, make
the above changes as shown on Figures 3 and 5 of this change/errata.

CHANGE: R148,R149,R151,R152| RES. DEP. CAR. 100 +5%, 1/4W | 348771
| 80031} CR251-4-5P100E; 4

TO: R148,R149,R151,R152| RES. DEP. CAR, 51 . +5%, 1/4W| 414540
| 80031 | CR251-4-5P51E| U4

4/85 -6~
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1953A
CHANGE #7 - 14037
Rev.-AE, A1A1 Main PCB Assembly (1953A-4001)

On page 5-9, Table 5-3; make the following changes:
Change the TOT QTY of L1, FROM: 1 TO: 3

DELETE: R149,R152] RES. DEP. CAR, 51
1

+5%, 1/4W} 414540) 80031
| CR251-4-5P51E} 2

ADD: L2,L3| INDUCTOR, 6-TURN| 320911{ 89356| 320911| REF

On pages 5-15, 8-4, 8-7 (3 of 8), and 8-13, Figures 5-3 and 8-2, make
the above changes as shown on Figures 3 and 5 of this change/errata.
CHANGE #8 - 14936

Rev.-AF, A1A1 Main PCB Assembly (1953A-4001)

On pages 5-11 and 5-12, Table 5-3, make the following changes:
Change the TOT QTY of R29, FROM: T TO: 6

CHANGE: R96| RES. COMP 5.6K +5%, 1/4W| 148080} 01121
| CB5625 * | REF
TO:

R96| RES. CF 5.1K +5%, 1/4W | 573329) 80031
| CR251-4-5P5K1} 1 '
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.
5 On pages 5-15, 8-4, and 8-13, replace Figures 5-3 and 8-2 with Figure 3.
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Figure 3.
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On pages 8-6 and 8-7, Figure 8-2, replace sheets (2 of 8 and 3 of 8).

with Figures 4 and 5.
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CHANGE #9 - 15730 '
Rev.-K, .A9 520 MHz Prescaler PCB Assembly (1953A-4026)

On page 607-4, Table 607-2, make the following changes:

CHANGE: CR6,CR7| DIODE, HOT CARRIER | 3695951 07263
| FH1100 I 2
TO: CR6,CR7| DIODE, .SI, .SCHOTTKY BARRIER, .SMALL SIGNAL| 313247 28484

| HP5082-62641 2
Rev.-N, .Al4 100 MHz Prescaler PCB Assembly (1953A-4027T)
On page 613~4, Table 613-2, make the following changes:

CHANGE: CR1,CR2| DIODE, HOT CARRIER | 3695951 07263
| FH1100 I 2
TO: CR1,CR2| DIODE, .SI, SCHOTTKY BARRIER, SMALL SIGNAL| 313247| 28484

| HP5082-6264| 2
Rev.-N, .Al5 1250 MHz Prescaler P(B Assembly (1953A-4028T)

On page 614-4, Table 614-2, make the following changes:

CHANGE: CR1,CR2| DIODE, .HOT CARRIER | 369595| 07263
| FH1100 | 2
TO: CR1,CR2| DIODE, SI, SCHOTTKY BARRIER, SMALL SIGNALI| 313247| 28484

| HP5082-62641 2 -

CHANGE #10 - 16460
Rev.-K, .Al2 Remote Control Unit #2 PCB Assembly (1953A-4022)

On page 612-8, Table 612-4, make the following changes:
ADD: R8,R9| RES, CF, 1K, +5%, 1/4W| 343426| 80031] CR251-4-5P1K| 2

On pages 612-8 and 8-36, Figures 612-4 and 8-14, add R8.and R9 as shown
in Figure 6.

g

l
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On page 8-37, Figure 8-14, add R8 and R9 as shown in Figure 7.

ca

CHANGE #11 19955
Rev.-N, .Al3 Remote Control Unit #3 PCB Assembly (1953A-4023)

On page 612-9, Table 612-5, make the following changes:

Change the TOT QTY of CR706, FROM: REF TO: 1

CHANGE: CR701| DIODE, .ZENER, 12V, 400MV I 110726

| 079101 1N964BI 31 | 1

| 079101 1N753Al 41 | 1
CHANGE: CR707| DIODE, ZENER, 12V, 400MV | 110726
| 079101 1N964BI 31 | 1
TO: CR707| DIODE, .ZENER, .UNCOMP, 6.2V, .5%, 20.0MA, 1/4W| 325811
| 079101 1N753A| 41 |1 1
CR708,CR709| DIODE, .ZENER, .UNCOMP, .6.2V, 5%, 20.0MA, 1/4W| 325811

ADD:

4/85

| 079101 1IN753Al REF| | 1
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On pages 612-11/612-12, and 8-38, Figures 612-5 and 8-15, add CR708 and
CR 709 as shown in Figure 8. .

Figure 8.

On page 8-39, Figure 8-15, make the changes listed on the previous page
as shown in Figure 9.

POS
! 6532 c707 INDI®
100p# A103

/T BV e CHANNEL A
<Ll /)
iasdle NEGATIVE | OuTPUT

vr?
2

+Sv

42y
5 r r727

£y [
r R73¢ woie 1 K73 S

BR06 Bcrr02 K Qe

ftrd ’
‘ CQ'IO% 1573
INTS3A
CR708
INTS3A

Figure 9.

CHANGE #12 - 19956
Rev.-M, .A9 520 MHz Prescaler PCB Assembly (1953A-4026T)

On page 607-5/607-6, Table 607-2, make the following changes:

CHANGE: XF1,XF2| FUSE SOCKET, SPRING TYPE | 4036421 00779
| 50863-8 | 4
TO: XF1,XF2| SOCKET 1 ROW, .PWB, 0.100 CTR, .2 POS| 436055| 22526
| 65358-0011 2
ERRATA #9

On page 615-10, Table 615-9, make the following change:

CHANGE: H1| SCREW, CONNECTOR MOUNTING| 423472| 89536| 2
TO: Hl| SCREW, CONNECTOR MOUNTING| 4294721 895361 2

4/85 -13-
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CHANGE #13 - 20435
Rev.-H A17T IEEE-488 1975 Processor PCB Assembly (1953A4-4041)

Change #13 documents the steps to be taken when replacing U28, P/N
404459, on the 1953A-4041 PCB assembly. When ordering a replacement for
U28, order kit 1953A-T015K, P/N 762070. Installation instructions are
included in the kit. Complete the following changes in your manual when
you have received the replacement kit.

On pages 615-15 and 615-16, Table 615-13, make the following changes:

DELETE: C5| CAP, TA, 0.47 UF +20%, 250V| 161349) 56289
! 196D4T 4X0035HA1] 1

DELETE: C6,CTi{ CAP, MICA, 22 PF +5%, 500V} 148551| 72136} DM15C220J| 2
DELETE: CR1| DIODE, SI| 203323] 07910! 1Nu448} 3

Change the TOT QTY of CR2, FROM: REF TO: 2

DELETE: R1| RES, COMP, 51 +5%, 1/4W| 221879] 01121{ CB5105} 1

DELETE: R2| RES, COMP, 680K +5%, 1/4W] 188433 01121.5 CB6845| 1

CHANGE: U28| IC, CLOCK GENERATOR, MICRO-COMPUTER SET| 404459| 34649

| c4201 | 11 1
TO: U28! IC, CLOCK GENERATOR PCB ASSY TESTED | 752279} 89356
i T7522191 11 1

DELETE: Y1/ CRYSTAL, 5.185 MHZ, +0.02%, HC-18/U] 408518| 89536
| 4085181 1

On page 8-33, Figure 8-12, make the changes previously listed as shown
in Figure 10.

+5y
'1 SN74LSIOTN

a
FROM L6

s

4

GEN

T
GPy 10 (N d:3
ET___E_tkf‘r

Figure 10.
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On page 615-16, add Table 615-13a., Figures 615-10 and 615-11.

Table 615-13a. Clock Generator PCB Assembly

IEEE-488-1975 CLOCK GENERATOR PCB ASSEMBLY
(1953A-4043T)
C1-C3} CAP, CER, 0.01 UF, +80-20% Y5U, 25V| 335786 72982} 5835-000Y5-U1032Z
]

i 3
C4! CAP, MICA, 50 PF, +5%, 500V| 277210} 14655} CD15ED51040) 1
C5,C6! CAP, TA 2.2 UF, +10%, 15V} 364216} 56289 1960225X0015HA1} 2
C7i CAP, TA 15 UF, +20%, 20V| 519686 56289{ 196D156X0020KE4| 1
Q1! TRANSISTOR, SI, PNP, SMALL SIGNAL! 195974! 64713/ 2N3906} 1
Q2! TRANSISTOR, SI, NPN, SMALL SIGNAL| 218396| 64713} 2N3904!} 1
R1,R2} RES, CC, 820, +5%, 1/4W| 148015} 01121} CB8215} 2
R3,R4| RES, CC, 110, +5%, 1/4W| 193474] 01121} CB1115{ 2
R5,R6) RES, CC, 5.6K, 151,_1/4W!~148080} 01121} CB5625} 2
Rﬂ RES, CF, 1K, 5%, 1/4W} 343426) 80031} CR251-4-5P1K} 1
R8,R10,R11,R12! RES, CC, 10K, 5%, 1/4W| 148106! 01121} CB1035! 4
R9! RES, CC, 680K, 5%,1/4W| 188433: 01121} CB6845| 1
U1} IC, TTL, 4-BIT SYNCHRONOUS COUNTER| 340463} 01295} SN74163N| 1
U2} IC, STTL, QUAD 2 INPUT NAND GATE| 363580! 01295| SNT400SN| 1
U3! IC, STTL, HEX INVERTER| 418004} 01295 SNT4SOUN| 1
U4} IC, TTL, 5 MHZ 2 PHASE MOS CLOCK DRIVER| 408567! 12040} MOO26CN} 1

Y1} CRYSTAL, 5.185 MHZ, +0.02%, HC-18/U| 408518| 89536 408518} 1

4/85 =15-
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Figure 615-10.
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Figure 615-11.

ERRATA #10
On page 620-1, paragraph 620-4, replace step i with the following:

i. Turn on the 1953A and apply 100 MHz (referenced to the house
standard). Set the 1953A FUNCTION control to FREQ A and the RESOLUTION
control to 1 sec. Verify that the coarse adjustment (the trimmer on
the oscillator) and the fine adjustment (R121 on the 1953A rear panel)
vary the displayed frequency about the center frequency of 100 MHz.
Center R121 and adjust the trimmer on the oscillator for a display of
100000.000 kHz, + 2 counts. Disconnect the 100 MHz input.

4/85 -17-
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1-1. INTRODUCTION

1-2. The Fluke Model 1953A is a universal, 0-to-125
MHz digital counter/timer capable of precisely
measuring frequency, frequency ratio, period, time
interval and total events. Each measurement function is
switch selectable and uses any of six sampling ranges,
also switch selectable. Measurement results are displayed
by a nine-digit readout, with overflow indication and

‘leading-zero suppression. Frequency is displayed in units

of either kHz or MHz; time in units of us, ms, or s. The
unit also features a self-check function and selection of
automatic or manual measurement cycle triggering.
Signal input is via BNC connectors.

[-3. The Model 1953A has three input channels
designated A, B, and C. Channels A and B are the main
input channels. Each is provided with a trigger-level
control and signal conditioning switches. Channel C is
provided for use with one of three option, plug-in
prescalers. The prescalers extend the measuring
capability of the unit to 520 MHz, | GHz, and 1.25 GHz,
respectively.

1-4. The trigger-level controls for channels A and B
allow the operator to select a preset trigger level (0V dc),
or to vary the level at which the input signal will trigger
the counter. Two light-emitting diode (LED) indicators
operate in conjunction with each level control to indicate
whether the input signal is more positive or more negative
than the selected trigger level. Three conditioning
switches allow the operator to select positive or negative
slope triggering, ac or dc coupling, and X1 or XI0
attenuation of the input signal.

[-5. Each measurement cycle is triggered by a reset
signal. The reset signal can be automatically and
continuously generated (at an adjustable rate), manually
generated (at an adjustable rate), manually generated (by
pushbutton switch) once for each measurement cycle

1953A
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Introduction & Specifications

desired, or externally generated (optional). The external
reset signal is introduced to the 1953A by way of a pin on
an optional rear panel connector and may be either
manually or automatically generated.

1-6. The front panel display on the 1953A consists of a
nine-digit readout, plus one overflow and five
measurement unit annunciators (indicators). The
readout has leading-zero suppression for all but the right-
most digit (the least significant digit). The decimal point
and the unit annunciators are controlled by the selected
function and the selected range. :

1-7. The self-check function provides a convenient
method of verifying the operation.of the 1953A and is
very useful during troubleshooting. During this function
the counter automatically selects the 10 MHz output of
the internal frequency standard to be the input signal for
the digital counter circuits. A valid readout for each of
the six selected ranges verifies proper digital operation.
This function does not, however, verify the accuracy of
the unit. Since the internal frequency standard is being
used as the time base, as well as the input signal, detection
of inaccuracy in the internal frequency standard is not
possible. In addition, when the self-check function is
selected and the manual reset switch is depressed, every
display LED segment that is operating properly will
illuminate.

1-8. Several options are available with the 1953A. Each
is listed by option number and name in Table I-1. A
detailed description of each option is included in Section
6, Option and Accessory Information.

1-9. The Model 1953A is designed as a bench-top
instrument. However, an accessory rack mounting kit
(part number of kit without slides is M00-200-622, that
for kit with slides is M00-200-626) is available that will
permit the unit to be mounted in a standard 19-inch
equipment rack. Input power requirements are 100,120.

1-1
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220 or 240V ac =10 percent, 50 to 400 Hz, 30W. The input 1-10. SPECIFICATIONS
voltage is selectable by positioning a pcb in the power 1-11. The specifications for the Model 1953 A are listed
receptacle to display the desired voltage in the viewing in Table 1-2. Physical dimensions of the unit are shown in

port.

Figure 1-1. Option specifications are given in Table 1-3. .

Table 1-1. Available Options

INSTALLATION
OPTION NAME FIELD
FACTORY (SERVICE
CENTER)
-02 - Data Out}aut Unit (DOU) Yes Yes
—-04 Temperature Compensated Crystal Oscillator (TCXO) Yes No
-05 External Time Base Multiplier Yes No
-07 520 MHz Prescaler Yes No
-10 Oven-Stabilized Time Base Yes No
-1 Basic Remote Control Unit (RCU) Yes No
-12 Full Remote Control Unit (RCU) Yes No
-13 1000 MHz Prescaler Yes No
-14 1250 MHz Prescaler Yes No
-15 |EEE-488 Standard Interface Yes No
-16 Rear Panel Inputs Yes No
-20 Superior Oven-Stabilized Time Base Yes No

Table 1-2. 1953A Specifications

FREQUENCY MEASUREMENTS

Range
Gate Time .

Resolution .
Accuracy

Readout

RATIO MEASUREMENTS
Displays .

Range

Accuracy

Readout

0 to 125 MHz (dc coupled) 5 Hz to 125 MH2z (ac coupled). Optional
prescalers to 1250 MHz (see Options =07, —13, —14).

0.1 ms to 10s in 6 decade steps (prescaled input increases gate time by
a factor of 4 or 8). .

0.1 Hz at 10s gate time to 10 kHz at 0.1 ms gate time.
Time Base accuracy =1 count.
kHz or MHz automatically displayed with decimal point.

f1/f9, where f1 and fo are applied at the two input channels, A and B,
respectively.

f1: 0 to 120 MHz (dc coupled). 5 Hz to 120 MHz (ac coupled).
fa: 0 to 25 MHz (dc coupled). 5 Hz to 256 MHz (ac coupled).
£1 count of signal on input A + trigger error of signal on input B*.

Decimal point without unit annunciation.
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Table 1-2. 1953A Specifications (cont)

PERIOD MEASUREMENTS
Range

Periods Averaged .
Frequency Counted .
Resolution .

Accuracy

Readout

TIME INTERVAL MEASUREMENT

Range

input
Resolution . °
Accuracy
Readout

TOTALIZE MEASUREMENT

Totalizing .
Range

SENSITIVITY

Channel A
Sinewave

Puise .
Channel B
Sinewave
Pulse .
Channel C
(Prescaled) .

INPUT IMPEDANCE

Channel A or B

Channel C (Prescaled)

‘Dynamic Range without Limiting

Impedance in Limiting Conidition .

ATTENUATOR
Channel A and B only .

0 to 25 MHz (dc coupled). 5 Hz to 25 MHz (ac coupled).

1 period to 10° periods.

10 MHz.

1 ps at 10° periods to 0.1 us at 1 period.

Time Base accuracy =1 count + trigger error of signal on input A™,

ms or us automatically displayed with decimal point.

0.1 us to 107s.

Channels A and B; common or separate.

0.1 us to 10 ms in 6 decade steps.

+1 count + time base accuracy + trigger error™*.

ms or s automatically displayed with decimal point.

A gated by B.
0-125 MHz (dc coupled). 5 Hz-125 MHz (ac coupled).

30 mV rms from dc to 75 MHz increasing to 50 mV at 125 MHz.
100 mV pulse amplitude with minimum pulse width of 10 ns.

30 mV rms from dc to 25 MHz.
100 mV, with minimum pulse width of 50 ns.

15 mV from 50 MHz to 520 MHz (AGC) (Option —07). 15 mV from
50 MHz to 1000 MHz (Options —13 or —14), increasing to 30 mV at
1250 MHz (Option —14 only).

1 m& in parallel with 30 pf maximum.
5082 nominal, VSWR 2:1 max when not limiting.
—3.5 to +3.5V (Channel A and B) 1V rms (Channel C).

120 kS in parallel with 75 pf (Channel A and B). VSWR less than 3:1
(Channel C).

Sensitivity is decreased by a factor of approximately 10 in the X10
position.
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Table 1-2. 1953A Specifications (cont)

SLOPE

Channel A and B only

TRIGGER LEVEL

Channel A and B only .

Front panel slide switch selects positive or negative slope triggering.

Front panel control has £1V range when attenuator is in X1 position,
and £10V in the X10 position. Preset position is fully counterclock-

wise.
TIME BASE
STANDARD —04 OPTION —10 OPTION —20 OPTION
Frequency 10.00 MHz 10.00 MHz 10.00 MHz 10.00 MHz
Aging Rate <*3 X 107 /mo <+3 X 107 /mo <*1 X 107 /mo <*1.5 X 10®/mo
(constant temp)
Temperature
Stability
0°C:50°C <2 X 10°® <+5 X 107 <*1 X 10°% <+2 X 107%°/°C
20°C-30°C 5 X 107 typ +2 X 107 typ +3 X 10%typ #5 X 107 °/day
Line Voltage
(£10% Change) <+1 X 107 <+5 X 10°® <+3X 107 <x1 X 10
Warm-up Time
(to1X10%) - - 20 min. 20 min.

* Trigger error of channel A or B is less than *0.3% (fA/fB) for signals with better than 40 dB signal to noise ratio and

100 mV rms amplitude.

** Trigger error in time interval mode is less than *0.0025/signal siope (V/us} in [s with trigger levels set to OV dc.

EXTERNAL TIME BASE INPUT

Frequency Required 10 MHz. Impedance . 1 MQ, 20 pF.
Sensitivity . 250 mV rms. Dynamic Range without Limiting 5V peak-to-peak.
" Input Impedance during Limiting 470X in parallel with 30 pF.

DISPLAY . 9-digit LED display incorporating large 7-segment character. Full leading
zero suppression.

CYCLE RATE. When in the “CONT’ mode, the time interval between successive
measurements can be varied by means of a cycle rate control
between approximately 0.2 and 2.0 s. ‘’Reset” button clears
display and activates a new measurement

RESET . In TRIG (trigger) mode, the readings may be updated by pushing the
RESET button or by shorting the external reset pin on the remote
control connector to ground. With external reset the display is not
cleared.

SELF-CHECK . A time base-derived 10 MHz signal is internally connected to the
counter input.

GATE TIME .o High true-TTL level output.

TIME INTERVAL MARKER Low true-TTL level output.

OPERATING TEMPERATURE . 0°C to +50°C.

STORAGE TEMPERATURE —40°C to +75°C.

POWER REQUIREMENTS
DIMENSIONS (See Figure 1-1)

Width
Height

36.2cm (14.25 in.) Depth
8.76 cm (3.45in.) Weight

50-400 Hz; 120/240V £10% (100V operation available), 30W nominal.

34.29cm (13.5in.)
4.32 kg (9.5 Ibs.)
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Table 1-3. Option Specifications

—02 DATAOUTPUT UNIT (PARALLEL)

Provides BCD TTL outputs for each digit, plus overflow, unit annunciation, decimal point and print command.

—04 TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR (TCXO)

See time base specifications.

—05 EXTERNAL TIME BASE MULTIPLIER

Allows use of external 1, 5 or 10 MHz reference clock (standard unit accepts 10 MHz). This option also permits
burst measurements to be made when a “level " signal is available.

—07 520 MHz PRESCALER

Covers frequency range of 50 to 520 MHz, using a scaling ratio of 4. Sensitivity is 15 mV rms (AGC). Maximum
allowable input is 5V rms (fuse protected). VSWR less than 2:1 into 5052 for levels less than 1V rms.

—10 OVEN-STABILIZED TIME BASE

Oven is activated whenever instrument is connected to the AC line (see time base specifications).

—11 BASIC REMOTE CONTROL UNIT

Allows single-line pregramming (TTL or contact closure) of range, mode, slope and reset functions. Aliows analog
programming of trigger levels, and provides power sense, overflow status, and system ready outputs. Front panel
lockout is provided.

—12 FULL REMOTE CONTROL UNIT

Includes all the features of Option —11, plus programming of ac/dc coupling, attenuation, separate/common, and
digital trigger level. Trigger level of channels A and B is programmable over a +1V to —1V range (2 BCD digits plus
sign), giving a resolution of 1% and an accuracy of 5% plus 2 mV. Temperature stability is better than 200 uv/°c.
Two analog input/output lines are provigjed for either checking the D/A performance, or programming via analog
levels. Option —12 increases input capacitance to 37 pF maximum.

—13 1000 MHz PRESCALER

Covers 50 to-1000 MHz using a scaling ratio of 8. Sensitivity is 15 mV rms, and maximum allowable input is

5V rms (fuse protected). VSWR less than 2.5:1 (5082) for levels less than 1V rms.

—14 1250 MHz PRESCALER

Covers 50 to 1250 MHz using a scaling ratio of 8. Sensitivity is 15 mV to 1000 MHz, increasing to 30 mV rms

at 12560 MHz. Maximum input 5V rms (fuse protected), and VSWR less than 2.5:1 for levels less than 1V rms.
—15 |EEE STD-488 INTERFACE (SERIAL)

Full remote programming of function, range, and all signal conditioning controls including trigger levels. Directly
compatible with |EEE Interface Standard. Data output includes 9-digits of display information, decimal point’
and exponent for time or frequency units. Front panel lockout is provided. Write for application bulletin covering

this option.

—16 REAR PANEL INPUTS

Two rear inputs in parallel with A and B front inputs (capacity 85 pF), plus one rear input for channel C.
—~20 SUPERIOR OVEN-STABILIZED TIME BASE

Oven is activated whenever instrument is connected to the AC lineif the rear panel power switch is set to on. (See
time base specifications).
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2-1. INTRODUCTION

2-2. This section of thc manual contains information
regarding installation and operation of the Model 1953A
Counter/ Timer. It is recommended that the contents of
this section be read and understood before any attempt is
made to operate the counter. Should any difficulties arise
during operation, please contact your nearest Fluke Sales
Representative, or contact the John Fluke Mfg. Co., Inc.
P.O. Box 43210, Mountlake Terrace, WA 98043,
telephone (206) 774-2211. A list of Sales Representatives
and their-addresses is given in Section 7.

2-3. SHIPPING INFORMATION

2-4. The Model 1953A is packaged and shipped in a
protective container. Upon receipt of the equipment, a
thorough inspection should be made to reveal any
possible shipping damage. Special instructions for
inspection and claims are included on the shipping
carton.

2-5. If reshipment of the equipment is necessary, the
original container should be used. If the original
container is not available, a new container can be
obtained from the John Fluke Mfg. Co., Inc. Please
specify the equipment model number when requesting a
new shipping container.

2-6. INPUT POWER

2-7. The Model 1953A can be operated from a line
voltage of either 100, 120, 220 or 240 volts. Before
connecting the equipment to primary power visually
inspect the present setting of the line switch. It can be read
through the clear cover of the combination power
receptacle/ fuse holder on the rear panel. Use the
following procedure to change to a different setting if
required.

1953A .

Section 2

Operating Instructions

a. Disconnect the line power cord from the
receptacle.

b. Slide the clear cover to the left to cover the
power receptacle.

c. Grasp and pull to the left the handle labeled
FUSE PULL until access to the fuse and pcb is
clear.

d. Remove the fuse.

e. Remove the péb and position it so the desired
voltage figure is on top and to the left, i.e., toward
the connector.

f. Replace the pcb and fuse. The desired voltage
setting should be visible in the opening.

g. Replace the fuse with the applicable value for .
the line voltage selected (1A slo-blo for 115V ac,
0.5A slo-blo for 230V ac).

h. Return the holder to its normal position, slide
the cover the right and connect the line power cord.

2-8. RACK INSTALLATION

2-9. The 1953A is designed for bench-top use or for
installation in a standard 19-inch equipment rack using
one of the option accessory rack mounting kits (part
number MO00-200-622 or MO00-200-626). Installation
instructions are supplied with the rack mounting kit and
are also given in Section 6 of this manual.

2-10. OPERATING FEATURES

2-11. The 1953A front panel controls, indicators and
connectors are shown in Figure 2-1 and described in
Table 2-1. The same rear panel information is given in
Figure 2-2 and Table 2-2, respectively.

2-1
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Figure 2-1. Front Panel Controls, Indicators and Connectors

Table 2-1. Front Panel Controls, Indicators and Connectors

ITEM
NO.

NAME

OVERFLOW Indicator

Measurement Display

Remote Indicator

Measurement Unit
Annunciator

RANGE Switch

FUNCTION Switch

FUNCTION

An LED that lights to indicate that the measurement has exceeded the
display capacity.

Nine-digit readout that digitally displays measurement results. The pos-
ition of the decimal point, when present, is determined by positions
of the RANGE and FUNCTION switches.

An LED that lights to indicate the instrument is under control of a
remote device. Active with Option —11, —12 or —15 installed.

Five LED’s, one of which lights to define the displayed data. For
frequency functions, kHz or MHz annunciator lights, for time
functions, ms, us or s annunciator lights; and for ratio, totalized and
self-check functions none are lit. (Unit annunciators are controlled
by the position of the RANGE and FUNCTION switches.)

Selects desired range for selected function. Switch positions are as
follows: )

GATE Duration of measurement cycle (for frequency
function).

PER. AVGD Number of periods averaged (for period functions).

T.I. RES. Resolution or value of rightmost digit (for time

interval function).

Selects operating function (type of measurment to be made) as

follows:
FREQ A Enables frequency measurement of channel A

input.

2-2
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Table 2-1. Front Panel Controls, Indicators and Connectors (cont)

ITEM NAME
NO.

CHANNEL A
TRIGGER LEVEL Control

8 CHANNEL A TRIG STAT
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