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Manual Part Number: 01104-90903
Revision Date: October 1968

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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ST 2 ’rhe Model 11044’ 18 used with either the Model

S llOBAortheModelllOBA’I’unnel Dinde Mount (Figure.

O ":l)toforma’l’riggerCouhtdownto synchronizethe time:! . - '
base of sampling oscilloscopes with dtsplayed signals 7"
in the microwave region. Spectfications are listed in RN
‘Tables 1and2. o . Ml

3. Thlﬂ note appnes directly to the Model 1104A
" 1106A, and 1108A units with serial prefixes as lieted
"in the title block. The serial prefixis the first three .

o ' digits of the instrument eight-digit serial number.w o ,3;.;;\*“ T T S 3

W' Always refer to the complete serial number in arly I S O e

p ' correspondence.v ; e ] “ Ty

S A Fxgurel Trigger Countdown,

i . 'l‘able 1. Model 1104A/ 1106A Speciﬁcations Do T ~Model IIOQA/IIO,SA/MOBA |

e ‘,: INPUT (1104A/1106A) . R 4 / I.AIMS R

"~ | " .¥REQ RANGE: 1 GHz to 18 GHz. R A Q o S e

.| SENSITIVITY: Less than 20 ps jitter with 100mV " b'; {L'pon recht 1 t y

. 8. pt,: .,spec instmment for damage and

LR input up to 12.4 GHz; 200 mV.up 18 GH“- 1 - do tﬁp performance check. 'HP guarantbos théper- - .-

T mﬁ E’é?)i%%l: 1‘; (;’)eak ' 0% ‘ formance of the instrument as stated in the certifics =

b Ve e a 40 Ol'll‘nl‘)sf: Le:sthan A ~ ation on the back of this note. If the condition of the o

AV e :olﬁ:’l" 3¢7 ign;u t cg:nectorsys em. m' . instrument is unsatisfactory, notify thfei carrier and

b R N L . and the nearest. HP Sales; Service Office (listed in - -
AN | PIJLSJS AT INP UT COWECTOR Approx. 250 ' “back) immediately. HP will arrange for repairor

e oM step o ST - |+ replacement without waiting for eettlement of the -

ok OUTPUT o ‘ 1 ’-‘claim with the carrier. ... .. e

.| CENTER FREQ: Approx. 100MHz. . | ' S O T
o AMPLITUDE rox. 150 mv SN I R - R o T
IS A 6. OPERATION. o |

\ . \ . 7. - Excessive current or mechanical shock wiil d&'ﬁp-,

; Vo INPUT (1104A/1108A) 4 IR | "age the T. D. Mount. Ifnecessary to reduce faput to

S T FREQ RANGE: 1 GHz to 10 GHz. o a safe levei, use a 50-ohm coaxia. attenuator.

PRI B SENSITIVITY: Signals 50 mV pk-pk or larger § | S o \

i B required for less than 20 ps of jitter. . | o s

S . 1 MAX SAFE INPUT: 1V peak. - S : | I'CAUTION;

“© .. | INPUT CHARACTERISTICS: (1108A) €1 ot

.+ | MECHANICAL: GR-874A connector. | a." Before connectin &

e g . g the T. D Mount ensure

- | ELgCTRICAL DC resistance, 50 chms 12%. ' thatany voltage prasent will not cause peak cur-

o 4:ﬁ:°gga‘:;;‘e::p“t less than 10% usingl . rent to exceed 20 mA (1V across 50 ohms).

o e S t Discharge any static voltage from foaxial lines.

B 1P UI‘SE AT INP UT CONNECTOR: Approx. 250"“’ - Excessive peak current will insf/ ntly destroy

, L .-OUTPUT : L ST " ithe tunnel diode. S g o

.« | CENTER FREQ: Apprexa 100 MHz. R B - IR

i | - AMPLITUDE: 150 mv nominal e i . b. Avoid mechaniqal shock tot eT. D Mount.

& GENERAL R B Make no attempt to. open encasement.. Itisa

) ‘\,{ . N}"g“ 15 or< 230 Vac. * l 0%, 50 to 1000 Hz, e delicate precision instrument " s

T - c. Set the ll5/230-volt 8w tch on the Mode

o . L .; KWE!GHT IIMA net, 2 le (0,9 kE?& smPpinm T , IIMA ior the une voltage tq;’be usad The in} C

; lhib;i (1 asklgb)s (1110‘“ )“eth(lm" y ©,5 ];‘l)t’: R “strument may be damaged’ if f,his switch i3 set /

SR SEE T og ng, 14 ke A/ net, ' in the wrongpositicn, Usea 1n~bladedscrew- o

B | (0,5kg), qhipmns. 3 lbﬂ 1,4 "g o) driverto change the asettir‘g o S

! ‘ 02006-3 T R « - ,/, 01104-90903 |
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9. The only Iront-panel adjustmeut

:TdN}b )S) (ToD\ MOUNT uou-nns
t!i'liica,l hook-up is illuatratéd above,!

| -1« A
2. 'Set Model 1104A roarmpanel switchfor proper |
line voliage. A N
3 Set sampling time bo"se u)ontrolo as,foilows'

f

N t\)

4 Adjuat M'odel 1104A SI‘ABILI"‘Y for most 5
- stable presentation. (R efer to Paragraph 9.).
5. Readjust time bage MODE. and LEVEL ior
nhinimum qignal jitter. R |

I ,l.

‘ 8 A t))pical operating setup iﬁ illurstroted in Fikure
" ure: Avoid the uae of cables between the Model 11044,
the ".'D. Mount and the sampler. The 7. D. Mount
‘input eonnector ‘will' mate directly with ‘the sampler
/output connector. -1 a'filter is desired, use proper
" adapter if required Keopallcor.nections Becure since
loose fitting connestions can cause undesireable re-
ﬂections, degrading the: mimal ~Connect 'the Model

| o 1104A TRIGGER QUTPU'!‘ to tﬂe time base input

- ‘/1"‘" K : : )

1 Sy

on the Model

" 1104A, s'mimmy 18 a means of adjusting the fre-

quéncy - of the' tunnol—diode ‘waveform generator. A

stable - presentation /will oceur at severu. points
throughout the' nnge ol this. 10~t»wrn control. Thesq
‘points occur. whenever - the ‘tunnel-diode frequency is

~/ ata submultiple of the input signal, Try several dif-

forent pointa to Iind the one olfering the least jitter. ;

10 Jitter is deﬂned an being 20 ps when 80% onhe

dots comprising the signal width appear within 20 ps

on the fastest rising prriion of a display. See Figure
3. 'Table 1 gives the L\uitivity specification,

“ 11, I the triggering signal is also the vertical(as in
. Figure 2) a small part of the tinnel-diode waveform

-will be" coupled to the: vertical amplifier. This sig- =
- nal appears as & positive pulse . approximately 250 .
. millivolts  in amplitudp See Figure 4.  To reduce
/- thase pulses to spikes of a. smalley amplitude, usea
- "’high-pacs or hmd-pul mter -uch u the HP 362 or
5 -;;;I“O uﬂu iiluu. K N (

\,

to ?axagrhph 11 ¢oncerning ‘optional filter)v

Coan 'SENS-NORM SENS oo b
1> swnzpsrmoem EXT ‘\. |
LEVEL 1}) “AUTO o
d MODE z “rmo"(a oclock)

2, which also gives a step-by-step cperating proced-. "

| Sampiing System

)

_ D0 NOT Mznsun: arrer
IN THIS AREA

um-ﬂo

WITH FiLTER

HOQR=~A=7

Figur‘e 4. Display with Slow Swoep"-
12, PIIVINTIVI MAIN‘I‘INANCI.

. | 3. Test oquipment'recommended for the performance
checks and adiustmo'i*s is listed in Table 3. .Similar
instruments having the' listed characteristics may be
substituted. Ensure that test equipment is in calibra- -

~ tion before use.

Table 3. Required Test Equipment

Required
Ch:racteristic‘s

Recommended Inatrument
®TI'ype HP Model

!

Comisting of:

Maintrame T
Verticai Amp

1'140a/1414
Ui
1424A/1425A

10'na/cm sweep
1430A/ 1431A

28 ps risetime
Sync output -

%A/ nm 20 ps risetime

4124

'612A
6208
6284

100mV to 15V

1 GHz, 100 mV
10 GHz, 100 mV
{18 GHz, 200 mV

. Generator .
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Figure 5. Sensitivity Check - | {"I

14. SENSITIVITY CHECK

15. - This ch scks thesensitivity of the Tngger Count-
down Connect the equipment as shown in Tigure 5.

16 " a. Set approptie.te signal generator for 100 mV
' 'at 1 GHz. Adjust STABILITY and Time Base MODE

and LEVEL for most stable display. Jitter'should be
~ 1ess than 20 ps. (See Paragraph 10 and, Figure 3. )

mV at 18 GHz {.106A) or 100 mV at 10 GHz (1108A).

‘display. Jitter should be less than 20 pS..

17. REFLECTION CHECK. i

' { 18..
. © " reflection from the T.D. Mount under test should be

C system as specified.

i - , ; o _ R 3

7

1 | ' SAMPLER [ 7.5, MOUNT

- . [ ) PR S ' '
¢ ‘ ;. " s oy

b. Adjust appropriate signal generator for 200 |

. ' : R
- ' v
o/
. ¢

. ment as shown tn Figure 7. Adjust STABILI'I‘Y through- |
out the range of osciliation, and set the control to the

" center of this range. Thenadjust spacing of the turns
of L5 80 the frequency of oscillation is approximately
1100 MHz or has a period of 10 ns.
twoinches of No. 22 wire which is formed into approxi-
' mately two turns. Alter repair and replacement of

L5 consists of .

L5/R8/C10 it may be necessary . to relocate the con-

~ necting ‘point of R8 and C11 on the coil L5 to adjust
" frequency to 100 MHz. This tap is typneally located_ |

up one turn from the boatrd connection.

500 —*
.| TermimATION

1108A-A~

- Adjust STABILITY, MODE and LEVEL for most stable

Connect the equipment as shownin Figure 6. The ,

E less, than 10% using a 40 ps TDR system. The HP
: ' Sampling System listed in Table 3 forms a 40 ps TDR

" 1I04A-A9]

Figure 6. TDR Reﬂ‘ection Measurement

o 19, BIAS ADJUSTMENT
20. 'Disconnect the T.D, Mount and connect the DC

= . VTVM to tI;.Z input connector of the Model 1104A. Set
| the STABL

terclockwise " The DC VTVM should indicate less
than 0. 3 volt approximately

AT s ek 3 A N

. FREQUENCY AD.IUST

,k ‘ | | . the ‘l‘rlgger Countdn\vn to 100 an. Connect the equip-
02006-»3 . l}_

1106A Y (UNDFR TEST) .
.uuosAC—de' ey D}" '
, OUTPUT~, INPUT® ~ 1B

TY control fully clockwise.. Adjust the
‘blas potentiotneter R4 for a DC VIVM indi’cation of -

22. ). 'l’hts adjustment sets the iree-run frequency of

Flgare ’7 Frequency Ad]ustment

‘43, THEORY ‘OF onnnou.

24 The Model 1104A consists principally of a con-
stant current bias supity for the tunnel diode. The
output current is set by R3 and R4 (Figure 11) toa’
value which provides relaxation oscillation by the action
of the tunnel diode and L5. The tunnel diode oscil-
lates at a free-running frequency of approximately
100 MHz, depending on. the current supplied by the
bias supply and the inductance of L5. A typical tunnel
'diode characterisiic curve is shown in Figure 8. A
negative resistance region (in which current would
decrease as voltage increases) exists between Ip and
Iv. The bias output of the Model 1104A is adjustable
between thase two points for instance, Ib. - .

25, When the power is applied, the current into the

tunnel diode begins to rise toward Ib. When it reach-
es Ip, it encounters the negative resistance . region
where increasing voltage dermz...is decreasing current.
Since the Model 1104A supplies a constant current,
and the current through L5 cannot increase instantly,
T.D.. voltage (E) jumps to Ea. Not as the current
through L5 begins to increase, the current throughthe
tunnel diode must decrease toward Ib (since total cur-
rent is constant) and E begins to deminish toward Eb.
When ! reaches lv, it again encounters the negative

'resistance region where decreasing voltage demands

increasing current. Since totai current is fired and
the current through L5 cannol decrease tnstantly,

‘jumps to Ec and the cycle repeats. Figure 9 shows: a
, typical waveform across the funnel diode. Thetunnel

diode waveform is differentiatedby C12 and coupled to -

. the TRIGGER OUTPUT connector. The RLC aetwork

maintains 50-ohm impedance for all frequenc}es p“e-v
sent in the circutt. | .

B P L s P
oy . . ;
)




L ‘Ill,-;!"v.\".‘ ".“A’ ;:" ,
g} THIS BULSE CAUSES | ' V.1, |
| DIODE ‘TO CHANGE. |, . .|

D
o

s l’\' » : | - o “ \' ». 1 R
[ wSTATE ,/ 1/E CURVE AcRosS
PN L _TUNNEL DIODE =
f | |\ CHARACTERISTIC ke o
CURVE | .
E. .
. ‘.::, \.-,-h*-l

' lf’.igure‘& Typical Tunnel Dlo,de' Excursion

HOSA -~ A~8

. Figure 9. Typical T.:D. Waveform

gk, Application of a high-frequersy input signal to
-the - tunnel diode mount input connector causes the =

switching of the tunnel diode to synchronize with the ' schematic indicates

input signal. ' Synchronisin will occur when aspecific
- cycle-of the input signal causes the tunnel dicde cur-
rent to exceed the switching level. See Figure 8.

21. The‘ majo'r, part of'mé“cixiéuitry;y;of the "Mc‘)dél;,\

1104A is used to supply a variable regnlatedcurrent:

- of approximately 90 mA for biasing the tunnel diode, /

Transformer T1 and diodes CR1 and CR2 produce a

rectified voltage which is filtered by C5. VRI1 fixes

~ the base voltage of the current regulator Q1. Emit- .
ter current of Q1 is ccutrolled by the setting of R3
and R4 which adjusts. the output current. C6 couples
‘any ripple or transients to the base of Q1 to prevent
-variation in the output current. ,
to couple the current from the isujiply to the tunnel
diode circuit while blocking transmission of the wave.

. formback into the powersupply. C9 and €10 provide

final filtering of the rectified voltage. L3, C7 and
-C8 fix the base voltage of Q2 while filtering out any
- waveform transients {rom the tunnel diode. Once the
output 15 set by R3, it remains fixed, and the current
- source supplics a'constant current to'VRI to fix VR1
.voltagedrop. . o T

*"'28, _Should the lineval
‘current flow through R2/R.
 the reduced forward bias ‘across the base to emitter

\

el
'
A

{

R7,CR3 andL4serve

nfél'inérme; the increasing
R3/R4 would be opposed by

'
I

* Digsipation Limiting Resistor
“+. ' Connect lead C to center
/T, D.. Mount case.
‘characteristic curve illustrated in Figure 8 should

- idevelop. | The points on the curve should meet the
~ following criteria:

' >37.mA, Ea-Ep >400 mV.

S, e ¢ M e
v e NI
| . A
\’l
. i

'
| ¥

A
N

© el ! Model 1104A/1106A/1108A

‘;//

e

» ‘j‘u“nctﬁn oIQI‘ : ‘l‘hué; 'ane"‘Sef;' the '6utpht current ,

‘remains constant. . Bias adjustment R4 centers the
rangeof the STABILITY control for

| optimum operation
‘of the tunnel diode. STABILITY control R3 sets the

- output current, and consequently, the tunnel diode ns-
' cillatok A IR

'29. TROUBLESHOOTING. |

~ 30.  The schematic
- Operation are useful aids to troutleshooting.

frequency.

(Figure 11) and the Theory of

. Figure
10 identifies each
signation.” Tunnel

rcnit component by reference de- -
Liode Mount componenis are not

- identified since field repairs are not recommended.

3). EXCESSIVE JITTER.

: N ; : B i ‘ _ o ) ’.
- 32. ' Excessivejitter may be caused by standing waves

in the line. ,Ensure that all connections are tight.

~ Jitter may  also be caused by the input signal source

being used since any FM in the input signal will be |

reflected as a degradation in the output of the Trigger
Countdown. Excessive ripple in the Model 1104A power
supply will also cause jitter. Check pessible ripple
in the power supply by connecting the INPUT connector
of the Modél 1104A directly to the vertical input of a°
sensitive oscilloscope (apable of measuring 0.1 mV.

During such check disconnect the T. D. Mount, connect

a Z.7-ohm resistor across the INPUT connector and

- 8etSTABILITY clockwise. ' Typical ripple is indicated

on the schematic., Ensure good ground connections to

reduce ground loop noise during measurements. .

33. NO OUTPUT.

34, ' If there is no trigger 'dutput from the Trigger
- Countdown, |
- T.L. Mountdisconnectedand a 2.7-ohm resistor con-

check voltage using' a VTVM with the

t.” ctedacross the Model 1104A INPUT connector. The .
’ typical dc voltages with the STA- '
BILITY control at full counterclockwise. Voltages
in parenthesis are with the STABILITY controlat full
clockwise. Variations of 16% are normal. To check

‘the T.D.,use a Tektronix Type 575 Transistor Curve

Tracer. Set Vertical to 10 mA/cm, Horizontal to . 2
V/cm, Peak Volts Range tc 0-20, Peak Volts to zero, -
to zero and Polarity to
conductor and lead E to
Slowly increase Peak Volts. The

Ip <60 mA, Ep <400 mA, Ip-Iv

BUR R CAUTION]
. Do-not exceed 5 A indicated on CRT.

[

'35, OLDER INSTRUMINTS, =
| '\l ) f‘ "“‘ ) ”, ‘ j/‘j 'I "I " ’ ’ B ’ C ' . l ', ' .\ (\.“ ' '| o ' "‘l\.'.' \:(' [ ) .
-36. . This operating note applies disettly to the -

standard Modela liaving serial prefixes listed in Para.

_graph 3. Tabled indicates changes required to adapt. -
- this -operating note 'to an, older Anstrument: (lower
- serial ~prefix).

U 026008

- Check Table ‘4 for the proper - ' .-
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Operat,in'g;Not'e- Chlnges )

[ 'rable 4
. Serial P.refix
‘Qos- aw4n)

\\ ~ CHANGED

Page 3, Pa; graph 20
Change to read: With the T. D. Mc.mt cormected
.set Madel 1104A STABILITY counterclockwise.
Adjust bias petentiometer. R4 for 0. 16V at Model
1104A |INPUT connector. * "Set STABILITY
clockwige; voltage should increase to greater
“than +0 RW

"

turer other than Hewlett-Packard.
- Sales/SerVice Office Ior details |

et o £
' I ah RRG
, R v o
' gl
’ i W, o o
L Y R
\ 3 Page 8
o
]

o ‘CHANGII‘GQM d)

Page 6, 'l’abie 5,

. Delete Ri11, g

Page 8, Figure 11,
Delete R1l.

37. IIPI.AC!AII.I PAI‘I’S. |

38.  Table5lists replaceable parts. Tne iomponents

of the T. D Mount are not separately replaceable

39 'I'o order a replaceable part from HP, address

~the order to the nearest HP Sales/Service Office
- listed at the rear of this note.
. number, the eight-digit serial number of the instru-
ment and the HP Part No. of the replaceable part.

Include the model .

If a part is not listed, in lieu of the part number pro-
vide a desc ription oi the part including function and
location

40. Upon reqhest information will be supplied to
allow ordering- of applicable parts from a manufac-
Conta,c_t the HP

- pairs must be made ai the factory.

TUNNII. DIODI Mbum

The tunnel-diode mount contains indu(w:ive%. capacitive' "
- and resistive components integratedinto a inetal body. -

Due to extremely close assembly tolerances, and re--
Retur n defective
T. D Mount to HP Sales/Service O!fiee for, repair., B

Ta_\ble 5. 'Repiaceable Parts

| CRI - ,‘1901-00;‘9:““ :

02608-1

Ref

Deig || HP PartNo. | TQ

Dejicription

)

- Al | 01104-66501
A2 | 01104-66502

b ek

¢1 - | 0150-0014.
¢2. | 0150-0014
- C3 | o0150-0121
cs4  0150-0121 |
c5 . . 0180-1988 | 1

-

C6 | o0180-0159 | 1
ct | 015Q-0121 o
ce 0180-0080 | 1
¢ . ¢ | o1s0-0121 | -
€10 | 0180-0063 1

eeeee.dgeoejeef

e | 0150-0003 | 1

9"12‘ oo | - 0150-0050 - . 1 |
cn s
| 1901-0049 | "l CR: &
CORY | 19010088 | 1 CRiE

pst | ,‘zuo-om v ,;'-%;l,

DS neon lamp glow

board assy power supply
board assy trigger <

1xd cer . 005 gF 500 wvVde

:+ fxd cer . 005 ,JF 500 wVde |

fxd cer .1 uF -20 +80% 50 wVdc

fxd cer .1 uF -20 +80% 50 wVdc .
: Ixd elect 2600 .F -10 +75% 15 wVdc

1xd Ta elect 220 uF 20% 10 wVdc
fxd cer . 1 uF -20 +80% 50 wVde -
fxd elect 200 uF -10 +75% 3 wVdc
fxd cer .1 uF -20 +80% 50 wVdc,
fxd elect 500 uF -10 +75% wVdc

" C: fxd cer .01 uF -20 +80% 100 wVde
C fxd cer . 001 »F 600 wVdc

) o .
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.\
1251 0148
1215A-T6A",

g - 2s0-0m2 |

9140-0096
9140-0006

e by 9140»0037

| 9140-00‘3\1

l\

9140-'0142

Jbsa 0001
1854-0071

40757-0764
0757-0394
2100-2402
2100-1423 °

" 0698-3263

i K

i

0698-3106

- 068983106,
. 0757-0393

0757-0393

075720346

© 3101-0100
3101-0083

9100# 03 12
1902 3066
8120* 0078

03700025
01104-00101
0110400201
01104-00202
01104-00203

1205-0038
1401-0047
1401-0049

5000-0101"

5060-0727

- 5060-0072
- 5060-0073
$5060-0213

0757-0402 :

- Deck

b DS b ek b

ER CR TN

o

.,,‘\ . " ' :

COE &toru ﬂi! mer \‘:'IJ',“ '
" Coi eb\ r: awitnt: - il
.Conn é&(}": ' -

\ "

- Coil: "molded\ yhoke 1K 10%,
Coil: rf 5 mH" 5\./\ e
Coil wrf 75 uH |

gnblded choke .9. uH 10%
ey ) \\\\x‘

\N R !xd Metflm 3.5 2k onms 1% 1/4“
SR fad metflm 51. 1k, ohms' 1% 1/sw
- }K var 50 ohmg 3% 2W

R \var 50 ohmyt 5% lW _,
m: '\)OOk oh 1% I/EW

n‘\“\lo ohma 1% I/SW
R de (‘\grﬂm &\ "jhms 1% 1/8W
Ry fxd carflm: 5\ohms 1% 1/6W
B: tid rietflm; 50'0hms . 1% 1,8W .|
R:" fxd \met(\lm A7 s ohms 1% 1/aw\
BRI \(E

R fxd mec.l

‘g pushbutton
S slide “\‘/3’.»,,,.

Yo

With -i‘ndi-ésgm;;

VR Y diode breakdown 4. 02V 2

." \ . n y

_W pownér P \ -
‘:, R / RS

Kngb:\ black /8 inch diamewr R

" Panel: fro-t’
Panglisub
Fanel: 'r»ar L

Heat dissipa&qr' semicondu
Cap: plasn‘g" for APC-17 couuector
~ Cap; plastic, for type N connector
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