




Model 11664A - Performance Tests

4-7 • RETURN LOSS

SPECIFICATIONS:

.01 GHz to

.04 GHz to
4 GHz to

12 GHz to

DESCRIPTION:

.04 GHz:
4 GHz:

12 GHz:
16 GHz:

>10 dB
>20 dB
>18 dB
>16 dB

«1.92 SWR)
«1.22 SWR)
«1. 28 SWR)
«1.38 SWR)

An HP 11664A detector, a directional bridge, and a power splitter
comprise a reflectometer test setup. The test setup is calibrated
using a short and an open to minimize frequency response errors.
The device under test (OUT) is connected to the TEST PORT of the
bridge, and return loss is measured on the HP 8756A.

The return loss should be equal to or greater than the limits
listed above. Table 4-1 lists measurement uncertainty due to
coupler directivity.

If the return loss is within the measurement uncertainty range, a
vector impedance measurement with error correction should be made.
At Hewlett-packard, this is accomplished by using either the HP
8408 or the HP 8409 automatic network analyzers (the HP 8507 may be
used for frequencies below 1.3 GHz). Further information is
available in the HP 11863E/F Applications pac and Application Note
221A.

Table 4-1. Return Loss Measurement Uncertaillly

FREQUENCY SPECIFICATION MEASUREMENT UNCERTAINTY RANGE (dB)
(GHz) (dB) 8502lA (APC-7) 85021C (TYPE-N)

.01 to .04 >10 9.5 to 10.5 9.5 to 10.5

.04 to 4.0 >20 19.1 to 21.0 18.7 to 21. 5
4.0 to 12 >18 17.3 to 18.8 16.9 to 19.2

12 to 18 >16 15.5 to 16.9 14.9 to 17.2
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EQUIPMENT:

Figure 4-1. Retum Loss Test Sellip

Sweep Oscillator
RF plug-In .••
power splitter
Directional Bridge

Type-N Female
APC-7

Detector ••••
Scalar Network Analyzer
Coaxial Short

Type-N Male
Open

Type-N Male
Calibrated Open/Short

APC-7 .....
Adapters (2 required)

Type-N Male to Type-N Male

PROCEDURE:

10 to 40 MHz

HP 8350B
HP 83592A/B/C
HP 11667A

HP 85021C
HP 85021A
HP 11664A
HP 8756A

HP 11512A

HP PN 85032-60001

HP PN 85021-60001

HP PN 1250-0778

1. Set up equipment as shown in Figure 4-1, with nothing connected
to the bridge TEST pORT. Press [PRESET] on the HP 8756A. This
will preset both the HP 8756A and the HP 8350B (this will turn
the HP 8350B [urMOD] on and set the sweep time to 200ms). Allow
30 minutes warm-up.
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NOTE

If testing a standard (Type-N) HP 11664A,
use an HP 85021C bridge. If testing an
option 001 (APC-7), use an HP 8502lA
bridge. Do not connect adaptors to the TEST
PORT, as measurement accuracy .ay be
severly degraded.

2. On the HP 8350B, set START to 10 MHz, and STOP to 18 GHz.
Adjust RF plug-in for maximum leveled output power. Set START
to -10 MHZ, and STOP to 40 MHz (unleveled light will flicker).
Set markers Ml to 0 MHz, M2 to 10 MHz, and M3 to 40 MHz.

CH'b A - 7.68 dB~
5 dB/ REF 7 22 dB- •

-....... ~

/

- . • . •

REF'l

STRT • QIOOGHz IotKR .0 OOGHz STOP .0 OOCHz

-

'" /'

,
-

REFl

STRT .OlOOGH2; MKR •. O(OOGHz STOP •• O(OOGHz

Figure 4-2. Trace Before Adjustmelll Figure 4-3. Properly Adjusted Trace

3. On the HP 8756A Channel 2, press [SHIFT) [MBAS RATIO) to turn
Channel 2 off. On Channell, press [MBAS PWR) until the A LED
is on. press [REF) until the POSN LED is on, and use the step
keys or knob to move the REF POS one line down from the top CRT
graticule. Press [SHIFT) [SCALE). A response dip similar to
Figure 4-2 .should be visible on the display. This dip is
formed because the sweeper is a hetrodyned source (in Band 1),
sweeping through low frequencies where the it is incapable of
generating output power. The middle of this response dip is the
"ZERO FREQUENCY" point.

4. Using the FREQ CAL adjustment on the front panel of the HP
83592A/B/C, center the 0 MHz dip arround the 0 MHz marker (the
vertical graticule line two divisions from the left. See Figure
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4-3). Change Channell to A/R by pressing [MEAS RATIO] until
the A/R LED is on.

5. With the MAIN MENU soft keys, select [CAL], then [SHORT/OPEN],
then [CHAN 1]. Following the CRT prompts, connect the short to
the TEST PORT of the bridge, and press [STORE/SHORT]. Connect
the open and press [STORE/OPEN]. The CRT will display
OPEN/SHORT CAL SAVED IN CHI MEM.

6. On the HP 8756A, select M-MEM (press [DISPLAY] until the M-MEM
LED is on). The CRT display should be similar to Figure 4-4.

CH'b A/R - .17 dB
5 dB/ REF - 00 dB

CH'b '/R - 23.35 d8
5 dB/ REF - DO dB

I 1\
1/ \

V "'- .....

- . .

REFl

STRT .OlOOGHz MKR .0400CH% STOP .0400GHz

J.
r v

- . .STRT .OlOOCHz MKR • O.OOCHz STOP • 0400GHz

REF!

Figure 4-4. M-MEM Display Figure 4-5. Readillg Marker Value

7. Connect the OUT to the TEST PORT, and press [SCALE] [5] [DB] on
the HP 8756A. The CRT display should be similar to Figure 4-5.

8. Select M2, then M3, and read the return loss from the marker
value given in the upper left corner of the CRT (see Figure
4-5). Record these values on the test record card.

40 MHz to 18 GHz

9. On the HP 8350B, set START to 40 MHz, and STOP to 18 GHz. Set
markers Ml to 40 MHz, M2 to 4 GHz, M3 to 12 GHz, and M4 to 18
GHz.

10. Remove the OUT, and ensure that A/R is selected for Channell
on the HP 8756A.
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11. With the MAIN MENU soft keys, calibrate as in step 5 above.
Ensure that Channel 1 DISPLAY is still in M-MEM.

CHI. A/R - 22.61 dB
5 OdB/ RE~ - 00 dB

r:." R - 12 ks /8
+,e I ,,,, I p" "" z

/-...~ -- r·
'J

"'" \
. . .
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STRT .0400CHz CRSR 2.gSBSGHz STOP J8.000GHz

....-. /' .......... ~ r
'J

"'" 1'\
. . .

REF!

STRT • Q4QOCHz MKR 18.000GH2 STOP 18.000CHz

Figure 4-6. DUT Rerum Loss .04 to /8 GHz Figure 4-7. Reading Curser Value

12. Connect the OUT to the TEST PORT, and press [SCALE] [5] [DB] on
the HP 8756A. The display should be similar to Figure 4-6.

13. Using MAIN MENU soft keys, press [CURSER]. Use the knob to set
the curser to the highest trace value (lowest return loss
value) between Ml and M2 (.04 to 4 GHz), and read the curser
value from the CRT (see Figure 4-7). Do the same thing between
M2 and M3 (4 to 12 GHz), and between M3 and M4 (12 to 18 GHz).
Note these values on the test record card.
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4-8. TRACKING BETWEEN TWO DETECTORS

SPECIFICATIONS:

Tracking is specified between two detectors at the same relative
power level. This does not include mismatch or coupler
uncertainties.

Response variation:
.01 to 8 GHz:

8 to 11 GHz:
12 to 18 GHz:

<0.5 dB
<1. 0 dB
<1. 5 GHz
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o
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OSCILLATOR

Figure 4-8. Tracking Test Selllp

DESCRIPTION:

The frequency response of two detectors are compared using a sweep
oscillator and a frequency response test instrument.

EQUIPMENT:

Sweep Oscillator •••
RF plug-In ...•..
Scalar Network Analyzer
10 dB Attenuator •••
Detectors (1 plus OUT)

HP 8350B
HP 83592A/B/C
HP 8756A

HP 8491B Option 010
HP 11664A
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PROCEDURE:

1. Connect equipment as shown in Figure 4-8. press [PRESET] on the
HP 8756A. This will preset both the HP 8756A and the HP 8350B
(this will also turn the HP 8350B [~MOD] on and set the sweep
rate to 200ms). Set the source power level to OdB and allow 30
minutes warm-up.

2. On the HP 8756A Channel 2, press [SHIFT] [MEAS RATIO] to turn
Channel 2 off. On Channell, select A (press [MEAS PWR] until
the A LED is on). Press [REF] until the POSN LED is on, and use
the step keys or knob to set the reference level to mid-screen.
press [SCALE] [.] [5] [DB].

3. Connect the first detector to the attenuator. On the HP 8350B,
set START to 10 MHz, and STOP to 18 GHz. Set markers Ml to 10
MHz, M2 to 8 GHz, M3 to 12 GHz and M4 to 18 GHz.

- .01 dB
REF - .00 dB

REF! +--+-+--+--f-o--l-+-f-+-t--t

STRT 4" • 0100CH~ MKR +18. oaOCHz STOP +18. OOOCHz

Figure 4-9. Deleclor Tracking M-MEM Trace

4. On the HP 8756A, press [SHIFT] [DISPLAY] to store the trace in
memory. Press [DISPLAY] until the M-HEM LED is on. The display
should be similar to Figure 4-9.

5. Remove the first detector from the HP 8756A and the attenuator,
and connect the second detector. On the HP 8350B, press Ml (the
FREQUENCY/TIME display will read 0 MHz) .
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CHIL A - .01 dB
. ::tdB/ REF - .01 dB

STRT .... 0100GHz MKR .... QI00CHz STOP +18. OOOCHz

Figure 4-10. De/ector Trackillg Display

6. On the HP 8756A, press [SHIFT] [REF] to bring the active marker
(Ml) to the reference line. The trace between markers Ml and M2
(.01 to 8 GHz) should now be within one division (+.5 dB) of
the reference line (see Figure 4-10). Read the trace between M2
and M3 (8 to 12 GHz). It should be within two divisions (+1 dB)
of the reference line. Between M3 and M4 (12 to 18 GHz), the
trace should be within three divisions (+1.5 dB) of the
reference line. -
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Table 4-2. Performance Test Record

HP 11664A Detector Tested by

Serial o. Date

Paragraph
Test Minimum Actual MaximumNumber

4-7. RETURN LOSS

0.01 to 0.04 GHz 10 dB
0.04 to 4 GHz 20 dB
4tol2GHz 18 dB
12 to 18 GHz 16 dB

4-8. TRACKING BETWEEN TWO OETECTORS

0.01 to 8 GHz <0.5 dB
8 to 12 GHz < 1.0 dB
12 to 18 GHz < 1.5 dB
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SECTION V
ADJUSTMENTS

5-1. The Model l1664A Detector has no field adjustable components.

5-1



Model l1664AjReplaceable parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering parts. Table
6-1 lists abbreviations used in the parts list and throughout the
manual. Table 6-2 gives all the manufacturers' code numbers that
are used in the parts list. Table 6-3 lists all replaceable parts
in reference designator order.

6-3. REPLACEABLE PARTS LIST

6-4. Table 6-3 is the list of replaceable parts. The information
given for each part consists of the following:

a. The Hewlett-Packard part number.

b. The part number check digit (CD).

c. The total quantity (Qty) in the instrument.

d. Description of the part.

e. A typical manufacturer of the part in a five-digit code.

f. The manufacturer's number for the part.

6-5. ORDERING INSTRUCTIONS

6-6. To order a part listed in the replaceable parts table, quote
the Hewlett-Packard part number (with check digit), indicate the
quantity required, and address the order to the nearest
Hewlett-packard office. The check digit will ensure accurate and
timely processing of your order.

6-7. To request information on a part that is not listed in the
replaceable parts table, include the instrument model number,
instrument serial number, and the description and function of the
part. Address the inquiry to the nearest Hewlett-packard office.
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Table 6·J. Reference Designators and Abbreviations Used In Manual

A................. Assembly
C. . . . . . • • . . . • . . . .. Capacitor
CR .....•....•........ Diode

B

BE Baume, Beryllium

C

CER Ceramic
eM .. ......... ...... Centimeter
CU Copper, Cubic

D

DBM . . . . . . . . . . . . . . . . .. Decibels
Referred to 1 Milliwatt

DC Direct Current,
Double Contact

DIM. . . . . . . . . . . . . . . .. Dimension
DO . .. Package Type Designation

F

F. . . . ... . . . ... Fahrenheit, Farad,
Female, Film (Resistor),

Fixed, Flange, Flint,
Fluorine, Frequency

FT ..... Current Gain Bandwidth
Product (Transition

Frequency); Feet, FOOL
FXD Fixed

G

GHZ Gigahertz

REFERENCE DESIGNATORS

J . . . . . . . . . . . . . . . . . . . . .. Jack
P...................... Plug
Q . . . . . . . . . . . . . .. Transistor

ABBREVIATIONS

[N. . . . .. . . . . . . . . . .. Inch, Indium

K

K. .. . . . . . . . . . . . . ... Kelvin, Key,
Kilo, Potassium

M

MA . . . . . . .. . . . . . ... Milliampere
MHZ. . . . .. . . . . . . . . .. Megahertz
MW. . .. . . . . . . . . . . . . . .. Milliwatt

N. . . . . . . . . . . .. Fan Out, Intrinsic
Stand Off Ratio, Nano,

anosecond, Nitrogen, None
PN egative Positive

! egative (Transisror)

P

P . . . . . .. Peak, Phosphorus, Pico,
Picosecond. Pitch. Plastic,

Plug, Pole, Polyester,
Power. Probe, PUfe

PD. . . . .. .. Pad, Palladium, Pitch
Diameter, Power Dissipation

PF . . . . .. Picofarad; Pipe, Female
Connection; Power Factor

Table 6-2. Manufacll/rer's Code List

R . . . . •. . . . . .•. . . . .. Resistor
W.................... Cable

p 'P........... Positive Negative
Positive (Transistor)

R

RF . . . . .... . . .. Radio Frequency

SI .. . . . . . ... Silicon, Square Inch

T

TA....... Ambient Temperature,
Tantalum

TC. . . . . . . . . . . . . .. Thermoplastic
TO . . . .. . . . . . . .. .. Package Type

Designation, Troy Ounce

UF. . ...... . . ... . . . .. Microfarad

V

V........... Vanadium, Variable,
Violet, Volt, Voltage

VDC. . . . . .. Volts, Direct Current

W

W ....•... Watt, Wattage, White,
Wide, Width, Wire

Mlr. No. M_nul_etu,.r N_me Address Zip Code

28480 HEWLElT-PACKARD CO. CORPORATE HQ. PALO ALTO. CA 94303
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6

(NOT SHOWN)

Model ll664A/Replaceable Parts

Table 6-3. Replaceable Parts

7

(NOT SHOWN)

TYPE-N MALE

A

Item HP Part CD Qty Description Mfr. Mfr, Part
Number Code Number

11664-60022 3 I Input Connector (ll): Type-N (m) Standard 28480 11664-60022
11664-60023 4 0 Input Connector (ll): APC-7 Option 001 28480 I 1664-60023
11664-60024 5 0 Input Connector (ll): Type-N (I) Special Order 28480 11664-60024

2 2200-0167 8 4 Screw-Machine 4-40 ,188-IN-LG 82 Degree 28480 2200-0167
3 11664-20004 7 I End Plate 28480 I 1664-20004
4 8120-1788 7 I Cable Assembly (WI) 28480 8120-1783
5 Washer. P/O WI
6 2190-0016 3 Washer-Lock Internal Tooth 3/8 in ,377-IN-1D 28480 2190-0016

(Not Shown)
7 2950-0001 8 Nut-Hex-Double Chamfer (Not Shown) 28480 2950-0001
8 5061-1044 9 Cable Marker Kit 28480 5061-1044

6-3



Model 11664A - Manual Changes

SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This manual was written for and applies directly to
instruments with serial number 25000 and above. Earlier versions of
the instrument (serial numbers lower than 25000) may be slightly
different in design or appearance. For earlier versions of the HP
11664A, refer to Operating and Service Manual HP Part Number
11664-90037.

7-3. Any changes made to instruments manufactured after the
printing of this manual are documeted in a yellow Manual Changes
Supplement. Complimentary copies of this supplement can be obtained
from your nearest Hewlett-Packard office. Refer to INSTRUMENTS
COVERED BY MANUAL in Section I, for additional information.
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SECTION VIII
SERVICE

8-1. INTRODUCTION

8-2. This section provides procedures for replacing the connector
and the cable of the HP l1664A.

8-3. RECOMMENDED TEST EQUIPMENT

8-4. Table 1-3 lists the recommended model numbers of equipment
required to test the HP l1664A detector.

8-5. REPAIR

8-6. The following repair procedures are provided:

Replacing Input Connectors

Replacing Cable Assembly

CABLE
ASSEMBLY

\ 1161l4A DETECTOR .01-18 GIl.
MAX INPUT 2.0~110VOC

Hlwun IV!
NCfl.A1lO MAOIf • t.CA

Figure 8-/. Major Assemblies
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Model 11664A - Service

8-7. Replacing Input Connector

8-8. Order the assembled connector (Jl in Table 6-3), from your
nearest Hewlett-Packard office. When it arrives, simply remove the
old connector and replace it with the new one using a thin
open-ended wrench (1/2" x 9/16", HP part Number 8710-0877).

8-9. Replacing Cable Assembly

8-10. Remove the two pozi-drive screws on the cable end plate of
the HP 11664A. Slide the printed circuit assembly out of the
housing by pulling on the cable.

8-11. Carefully remove all cable wires from the board. Remove the
lock washer and hex nut that hold the cable to the end plate, and
remove the old cable.

8-12. place new cable through end plate and secure with lock washer
and hex nut. Install wires of the replacement cable in the printed
circuit assembly (refer to Figure 8-2 for proper placement). Ensure
that all cable wires are securely connected to the board. Slide the
board into the runners on the inside of the housing. Reinstall and
tighten the two pozi-drive screws.

RED WIRE
TD E2

WHITE WIRE
TO E3

BLACK WIRE
TO E3

VIOLET WIRE
TO E4

SHIELO WIRE
TO GROUNO ENO PLATE

/ CABLE
/ASSEMBLY

LOCK
WASHER

HEX NUT

Figure 8-2. Cable COl/l/ectiol/s
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