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| 1. DESCRIFTION. o

@ E

"2, Model 1104A is used with either tha Model 11068 or
1108A Tunnel Diode Mount {Figure 1) to form a Trigger
Countdown to synchronize the time: base of sampling
oscilloscopes with dusplayad signals: | . the micr?wave
regior-. Spqcmcations are listed in Tables 1. nd 2 '\

'3, This note applias dl'ar.tly to the Model 1104A. 11035;
11068, Opt 001, and 1108A units wnh serial prefixds
as listed in the title black. The serial ?rpahx is the first
group of digits in the sanal number. Always refer to the
) oornplate sarial number in any cov -o",nondence )

Table 1. Model 1104A/1106B Speclﬁcatlons

INPUT (1104A/11068) Yo
FREQ RANGE: 1 GHz 18 GHz.
SENSITIVITY: Less than 20 ps Jitter with 100
. mV inputup to 12.4 GHz; 200mV up 18 GHz.
- MAX SAFE INPUT: 1V peak.
INPUT IMPECANCE: 5O ohms. Less than 10%

'} retlection using a 40 p3 TDR system, Precisio
©type N input connector. Option 001 of. Mu]el

- 11068 changes input connector to APC-7.
PULSE AT INPUT CONNECTOR: Approx. 250
. mV stap.
OUTPUT : R
CENTER FREQ: Approx 100 MHz

' AMPLITUDE: Apgmx. 150 mV.

Table 2. Model 1104A/1109A Specifications

CINPUT {(1134A/1108A). - &
' FREQ RANGE: 1 GHz 10 10 GHz, ' . N
SENSlTWITY Signals 50 mV . pk-pk or iarger
required for less than 20 ps of jitter. '
MAX SAFE INPUT: 1V peak. 3
" INPUT CH. XRACTERISTICS: HlOBA)
 MECHANICAL: GR-B74A connector.
. ELECTRICAL: DC resistancs, 50 ohms +2%.
Raﬂecuon from input less than 10% using
: " 40 ps TDR system, ,
PULSE ATINPUT CONNEC"‘OR Approx. 250mV.
',OUTPUT :
CENTER FREO Approx. 100 MHz.
AMPLITUDE: 150 mV nominal.

| GENERAL : !
5N POWER: l}BorlBG Vac 110% ‘50 to 1000Hz,

oW

WEIGHT: 1194A; net, 2 Ibs {0, 9 kg), shlppmg,

4 1bs {1, 8 kg). 11068; net, 1 Ib {0, 6 kg),
shlppinq. 3.Ibs l1 4 kg) ‘HMA net l Ib

o ' o : ’ ' “ ) '
I Paa Hicire Intarmation, Call Yowr Lical M9 Sales/Servics OMce o, I U3, East {2071) H5-5000. Mitwest (112) $77-8400. Squth (308) .
Whel (11} OTR1302 Or, Writix Hewieti-Packard, 1507 Page Ll Road, Peio Allo, Calfomia #4304, In Europe,
o3 25, CH-1217 Meyrin 2, Goneve, dwitteriand. In Jagan, YHP, 1-56-1, Yoyog), S5 'buys-hu, Tohya, 181, K

e
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Figure 1. Trigger Countdown, Modet 1104A/1106B/1108A

4. CLAIMS.

5. Upon receipt, mspect ‘instrument for damage and do
the performance checks. 'HP guarantees the performance
of the instrument as stated in the specifications listed in
Tables 1 and 2. I the condition of the instrument is
unsatnfac'ary, notify the carrler and the nearest HP
Sales/Service Office immediately. HP will arrange for
repair or replacement wuthout waiting for settlement of
the claime with thc carrler :

6. OPERATION.

7. Excessivecu reentor mechanical shoci will damage the

~ T. D. Mount. If necessary to reduce input to a safe leval,

use-a 50-ohm coaxial attanuator,

" a Before connecting the T, D, Mount,
ensure that any voltage present will pot
cause peak current to exceed 20 mA
{1V across 50 ohms). Discharge any
static voltage from coaxial lines, Exces.
sive peak current will instantly destroy -
the tunnel diode,

b, Avoid mechanical shack to the V. D,

- Mount. Make no attempt to open en-

casement. bt is a delicate ' precision
ir.s!rumgnt.' .

c. Set the $15/230volt switch on the
‘Model 1104A for the line voltage to be
used. The instrument may be darmaged it
this switch | is set in the wrong pobition,

" Usea thin»bladed screwdriver, to change
the setting.

Operatlng Note Part No. 5955-2712
Microfiche Part No. 5955-2713
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‘ * Figure 2. Typical Operation . | } '?‘
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" 8, A typical operating setup is illustrated in Figure 2. m— - T
{Refer ta paragraph 11 concarning optional fitter.) With . Figure 3. ditter - PR
the sampling time base and vertical amplifier scan set to - X —n— — o
sweep and norm/auta set to auto, adjust Moda) 11047 © WiTHOUT FILTER ;1 WITWFLTER -
STABILITY for most stable presentation. Refer 1o | B S S - '
paragraph 9. Readjust time base trigger level for minimumi ; oo :
signat jitter. Avoid the uze of cables between the Model m :
1104A, the T. D, Mount and the sampler. The T. D. e
Mountinput cunnector will mate directly with the sampler . _ ' J :
- output connector. If a filter is desired, use proper. adapter Ay ‘
-if required. Keep ail copnections secure since locse titting | P S geaeaer
connections can cause undesireable reflections, degrading . ; T -
the signal. Connect the Model 1104A TRIGGER OUT-  .* . f, Figufe 4/ Display With Slow Sweep
PUT to the'time base trigger input. -1 | 12, PERFORMANCE CHECKS AND ADJUST-
9. Theonly Ircnt-panel adjustment on the Model 11044, 13) Test equipment recommended for the performance ’
- STABILITY, is a means of adjusting thé frequency of the . .- checks and adjustmentsy is listed in Table 3. Similar instru-
tunriel-diode wavefarm generator. A stable presentation © ments having the listed characteristics may be substituted.

will joccur at several points throughout the range of this . Ensure that tegt equ:ipment is in calibration betore use,
10-turn control. Tuese points occur whenever the tunnel- - f o fo
diode frequency is at a submultiple of the inpuy signal, C Table 3. Required Test Egulipment

'Try several ditterent points to find the one offering ‘the p — - T .
- least fitter. Pt { | Recommefp
; finter. _ L L mt;hded lmtrum.el_nt ", ‘Required
. _ {’J e i‘l Type | | HP Model ''Characteristics
10. Jittor is defined a3 being 70 ps when 80% of the' . | SamplingSysten |
dots comprising the signal width appear within 20 psan Consistingof; | SR
the fastest rising portion of 2 display. Sce Figure 3. /' 1 Matntrame L) socip 3
Tabies 1 and 2 give the sensitivity specification. P Sampling Time : 1819A 10 ps/div sweep .
A S T / Base and Vertical pretrigger outputy
. | , R Amplifier | ¢ : \
o L ’ Lo Sampler - |i43cc 20 ps risetime - Vo
11. ‘I the triggering signal Is also the vertical signal {as in Pulse Generator ;'305,9,/ 20 ::s ‘Vlsetim:
“Figure 2) 2 small part.of the tunnal-diode waveform . | n1oes : ;
- will_be coupled back to the vertical amplifier. This DC VIVM ‘412A 100 mV to 15V "
.signal - appears as a positive pulse approx‘imatqlv 250 Signa} : 612A 1 GHz, 100 mV 0
.. mitlivolts in amplitude. See Figure 4. To reduce these . Generator = 6208 10 GH.z i00m S
| pulses to spikes of a smaller amplitude, use a filter such ' | 628 18 GHz. 200'm '\

| asHR Model 11088,
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“Model 1104A/1106B/1108A
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Figure 5. Sensitivity Check

14 SENSITIVITY CHECK.

. 15, Thls rhecks the sensitivity of the Trigger Countdown.
' Connect the equipment as shown in Figure 5.

'18. a. Set appropriate signal genarator for 100 mV at

1 GHz. Adjust STABILITY and time base trigger lavel for ’

. most stable display. Jitter should be Jess than 20 ps. Refer

o Pata,taph 10.

b. Adjust apprapriate signa! generator for 200 mV
at 18 GHz {(1106B) or 100 mV at 10 GHz {1108A), Adjust
STABILITY and time base trigger leve! for most stable
display. Jitter should be less than 20 ps.

“17. REFLECTION CHECK.

‘18, Connect the eguipment as shown in Figure 6. The
reflection from the T. D. Mount under test should be less

_than 10% using a 40 ps TDR system. The HP Sampling

System listed in Table 3 forms a 40 ps TOR system as

 specified, Disconnect all equipment,

I

. SAMPLING TiIME
SASE AND VERTICAL
AMPLIFIER ———»

@ .
A PRE TRIG
; QUTPUT

No4A-A-12 - §

Figuye 8. TDR Reflection Measurement

t . J

19, BIAS ADJUSTMENT.

© 20. Connect the DC VTVM to the input connector of the .

‘Model 11(4A. Set the"STABILITY control fully clock-
wise. Adjust the bias notunﬂometer A4 for a DC VTVM

indication of 0.850 volt.’ ﬂeset the STABILITY control

- fully counterclockwiss. The DC VTVM should indicate
less than 0.3 volt approxlmately.

: LN AR
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21. FREQUENCY ADJUST.

22. This adjustment sets the fres-run frequehcy of the .

Triggar Countdown to 100 MHz. Connect the equipment
as shown in Figure 7. Adjust STABILITY throughout the
range of oscillation, and set the control to the center of
this range. Then adjust spacing of the turns of L5 so the
frequency of oscillation is approximately. 100 MHz or has

- a period of 10 ns. L5 consists of two inches of No, 22

wire which is formed into approximatelv two turns. After
repair and replacement of L5/R8/C10 it may be necessary

to relocate the connecting point of R8 and C11 on the coil

L5 to adjust frequency to 100 MHz. This tap Is typically
located 'up one turn from the board connection.

SAMPLING TIME O
. BASE AND VERTICAL
AMPLIFIER ——
' ", . q Py
=4 T.D
'fsaMPLER e B MOURT
. e P ADAPTERS ‘
500 —r " '
TERMINATION
044
Ho44- A-13

Figure 7. Frequency Adjustment
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. 23 THEORY OF OPERATION.

24, The Model 1104A consists principally of a constant
current bias supply for the tunnel diode. The output
current is set by B3 and R4 (Figure 11) to a value which

' prevides relaxation oscillation by the action of the tunnel
' diode ar.d L5. The tunnel diode oscitlates at a free-mnning
_trequency of approximately 100 MHz, “epending on the

~

R

‘current supplied by the bias supply 2nd the inductance of

L5. A typical tunnel diode characteristic curve is shown
in Figure 8. A negative rasistance region {in which current

would decrease as voltage increases) axists between ipand

Iv. The bias output: ut the Model 1104A is adjustable
betwezn these two powz:, for Instanca Ib

25, When the power iaapplred the currem into the tunnel
diode begins to rise toward Ib. When it reaches Ip, it
encounters the negative resistance region where increasing

- voltage demands decreasing ~urrent. Since the Model
. 1104A supplies a constant current, and the current

through LB cannot increase instantly, T. D. voltage (E)
juinps to Ea, Note as tha currant through L begins 10
increase, the current through the tunnel: diode must
decrease toward . Ib {(sinze total current is constaml and E

‘begins to demlmsh toward Eb, When | raaches lv, it again -
ancounters. :hé negative ‘resnstanee rzgion wiere decreasing

voltage demands’ incre:sing current. Since total current
is fixed and the current- through L5 cannot decreasa




 Instantly, E jumps to Ec and the cycle repeats, Frgure 9
. shows a tvpica! waveform across the tunne! diode. The
tunnel dicde waveform Is diffzrentiated by C12 and
coupled to the TRIGGER OUTPUT connector. The ZLC
network maintains 50-chm impedam for all frequancres
present in the circmt.

' ' INPUT
SRV sienaL
| THIS PULSE CAUSES
| DIODE TO CHANGE

i |
IySTATE ~= ¢ L/E CURVE ACROSS
TUNNEL DIODE

HC

4

>

f CHARACTERISTIC

L1 H
E‘; Eth .. Ey Eg

N04A=-A~0

Figure 8. Typical Tunnel Diode Excursion

Noea-a=8 |

- Figure 9. Typical Tunnel Diode Waveform

26. Apphcafion of a high-'f'remency Irrput signal o the

tunnel diode mount input connector causes the switching -

of the tunnel diode to synchronize with the ingut signal.
.Synchronism will occur when a specific cycle of the input
signal causes the tunnel diode current o axceed the
switching jevel, See Figure 8 .

27 The rriaior part of the circuitrv of tha Modal 1104A

‘is used to supply a variable regulated current of approxi- .

mately 50 mA for biasing the tunnel diode. Transformer
T1 and dicdes CR! and CR2 produce a rectified voltage
which is filtered by C5. VR1 fixes the base vottage of the
current regulator Q3. Emitter current of Q1 Iz controlled

bv the istting of R3 and H4 which adjusts the output '

current. Cs couplas any rlppla of transients 1o the base of
t’l! to prwent ‘varistion 1t the output current, R? CR3
and L{ ~rve to couple the' current from the supply to the
tunnel ‘dioda circuit while. biocking transmission of the
wwcform back into the power ‘supply. €9 and CI10
provide final filtering of the rectified voltage, L3, C7 and
C8 fi:: the base voltage of Q2 whila ﬂlwrlng cut any
wavaform transisnts from the tunnel diade. 'Once the
output is set bv R3, lt mmaim ﬁxnd and tha current

Model 1104A/11068/1108A

! source supphes a constant current to VR1 1o fix VR1
voltage drop. .
28. Should the line voltage i increase, the i mcreasmgcurrent
flaw through R2/R3/R4 would be opposad by the reduced
forward bias acrcss the base to’ emltter junction of Q‘l ‘

~ Thus, once set, the cutput current remams constant, Bias

-adjustment R4 centers the range of the STABILITY
control for optimum operation of the tunnel diode.
STABILITY control. R3 sets the output current, and
. consequently, the tunnel diode oscillator frequency.

29, THOUBLESHOOTING.

30. The schematrr' {Figure 11) and the Theory of Qpera-
tion areuseful aids to troubleshaoting. Figure 10 identifies
each circuit component by reference designation. Tunnel
Diode Mount camponents are not identified since field
repairs are not recommended,

3. EXCESSIVE JITTER.

A Excesswe imar 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 ¥ipple
in the Mode! 1104A pawer supply will also cause jitter,
Check possible ripple in the power supply by connecting
the INPUT connector of the Model 1104A directly to the
vertical input of a sensitive oscrlloscope capable of
measuring 0.1 mV. During such check disconnect the
T. D. Muunt, connect a 2.7-ohm resistor across the
INPUT connector and set STABILITY clockwise. Tvprcal
. vipple is indicated on the schematic: Ensure good ground
connections to reduce ground loop noise riuring measure-
ments. ' ‘ '

33. NO INPUT. .

r

34. If there 'is no trigger output from the Trigger
Countdown, check voltage using a VTVM with the T. D,
Mount disconnected and a 2.7-obm resistor connected
across the Mode! 1104A INPUT connector. The sche-
matic indicates typical dc voltages with the STABILITY
control at full counterclockw: . Voltages in parenthesis
are with the STABILITY control at full clockwise,

. Voriations of 15% are narmal. To check the T. D., use a
" Tektronix Type 575 Transistor Curve Tracur. Set Vertical

to 10 mA/cm, Horizontal to .2 V/cm, Peak Volts Range
to 0-20, Peak Volis to zero, Dissipation Limiting Resistor
to zerc and Polarity to +. Connect lead C to center

~conductor and lead E to T. D. Mount case. Slowly
increase Peak Volts. The characteristic curve iliustrated

. inFigure 8 should develop. The points on the curve should
meet the foliowing critesia: Ip < 60 mA, Ep < 400 mA,
!p-lv>3fmA E&ED>400mV




Model‘llml'HMBH'lm: ‘;l . _.,", S ‘ L Page &
i :“‘ | ’ \ ' - - | a [ ,' S [T Voot o
Page 6, TabIeS ' ' !

Do not axceed 65 mA indicated on CHT.
R S . I H Change to HP Part No. 1251-0148; TQ 1; Con- ¢

'l e . 0180-1948 | 1 C: fxd elect 2600 1uF -10 +15% 18 wVde ]

35. OLDER INSTRUMENTS. nector: ac power. i
; - . SZ: Change to HP Part No. 3101-0033; TQ 1. S: slide
38. This operating note applies to the standard models dpdt. .. (
having serial prefixes listed in the title block, page 1. _W1: Changa to HP Part No.'8120.0078; TQ 1; W: b
~ Table 4 indicates changes required to adapt this operating power. . ‘ Vo
note o an older instrument {tower serial prefix). Check Changn i.P Part No. 01104 00205 to HP Part No. *,
Table 4 for the proper instrument serial prefix and make 01.104‘002,93 TQ 1; Panel: rear. "y
the changes indicated., . o _ , ;. N v
. k C 37. REPLACEABLE PARTS. |
Table 4. Operating Note Changes - A . -
v ‘ © 38, Table 5 lists replaceable parts. The components c“ L
Serial Prefix ~ Make Changes the T, D. Mount are not separately reg\aceable,’ \ “.‘
. : : o ! , ‘\' . ' -. \
704—{1104A) ' - ? ’ 39. To order a replaceable part from“HP, address"\thé - \3,'
- BOG—(1104A) _ order to the nearest HP Sales/Service Office fisted'at the'

rear of this note, Include the model number, the serml )
number of the instrument and thé HP Part NG, of thy ‘.

CHANGE 1 - ! ~ replaceable part, If a part is not iisted, in lieu of me part' . )
' , ! number provide a description of the part m-ludmg N
Page 3, Paragraph 20, ' C function and location. o
- Change, to read: With the T. D. Mount connected, set ‘ ,
Model 11044 STABILITY counterclockwise. Adjust .40, Upon request, information will be supplied to allow
bias potentiometer R4 for D.16V at Modal 1104A ordering of applicable parts From a manufacturer other
INPUT connector. Set STABILITY clockwise; volt- - than Hewlet-Packard. Contact the HP Sales/Service Office
age shculd increase to greater than +0.4V, for detalls, .
Page 6, Table 5, o :
‘Delete R11. . ‘ ! _ .
~ Page 8, Figure 1_1, * _ . v f
Delete R11. - no o : :
TUNNEL DIODE MOUNT

Vhe tunnel-diode mount contains inductive, capacitive
and resistive components integrated into a metal body.
Due to extremaly close assembly tolerances, repairs
must be made at ‘the factory. Return defective T. D.
Mount to HP Sales/Service Office for repair,

' | - _Table 5. Replaceable Par{cs | : ' ‘

i

" Ref Ty L0 I : : !
Des‘;ﬁ . HP Part No. | TQ © .+ Deseription - _
- - - . , ‘
Pt . o - . ,‘
Al | - 01104-66501 [ 1 | A:.board assy jowex supply :
A2 . 01104:-86502 1. A bo:u'd assy teigger
ci - | o150-0014 | 2 C: 'xd cer . odsursoo wVdc '
c2 - 0150-0014 C: Ixd cer .005 \:F 500 wVdc
3 | 0150-0121 | 4 | - €: fxdcer .1 i¥ ~20 +80% 50 wVde f o
C4 £150-0121 ‘| - C: fxd cer .1 UF, ~20 +80% 50 wVdc




[ £
' , N )

' | i ! | | o ' i
P"f" . Mode} 1104A/11068/1108A - * |
o S : Tnhle5 Replaceab!e Pams (cont'd) s ' '

HP PartNo.. 1 1Q Y Descripl.ion I .
f N 1] N
cé. - 0180-0159 1 C: ixd Ta elect 220 uF 20% 10 wVde : . ‘
C1i | .0130-0121 » , €t Ixd cer .1 uF1-20 +80% 5C wVde
C8 . 0180-0060 | 1 | = C: ixdelect 200 MF -10 +75% 3 wVde . ;o
c: - 0150-0121 , C: Ixdcer .1 uF -20 +80% 50 vi¥de . b T .
. C10 ‘ 018070063 1 v Cr fxd elect 500 uIF =10 +15% dec ‘ e : p o
Q11 . 0150-0093 - 1 C: fxd cer 01 ILF -20 +80% 100 dec
. Cr2 0160-3448 1 . C fxd cer .00l MF 1000 wVde ‘ C o
. 1 ’ ) '
. CcRm - 1901-0049 2 CR: & li. : ‘
' CR2 1501-0049 - Cr: Si ‘ ' ,
CR3 19610033 | 1 | cRr: s v |
Ds1 <.2140-0244 1 D3: neon lamp glow ¢ ‘ , ‘ ‘ “
J1 . 1251-2357 1 Connector: ac power - : o . : :
J2 " 215A~TBA 1.  Connector: switch '
J3 . 12500782 1 Conncctor: RF
L1 | 8140-0096 .- Coil: molded choke 3 uH 10% \
L2 8140-0098 . | 1 ~Coil: molded choke I uH 10% '
L3 £140-0037 , Coil: rf{5 mHN ' ‘
14 - 5140-0031 1 Coll: rf 75 uH . . : ! '
L5 1 Coil: var refer to Pnragmph 22, o '
"L& p140-0142 1 Coil: molded choke 2.2 uH 16% ‘ . R
Q- 1853-0001 1 'Q: Sipnp - . ; . ot l
@ 1 1834-0071 1 Q St npn , | _ .
R1 -0757-0784 1 R: txd metfim 33. 2k ohms 1% 1/4W ,
R 0757-0304 1 R: Ixd metflm 51. Ik ohms 1% J/aw o ' ' ]
R3 . | ~2100-2402 1 R: -var 50 ohms 3% 2w L o
R4 . 2100-1423 1 R: var 50 ohmsa 5% 1w o _ . -
RS -0698-3263 1 “R: fxd metflm 500k ohms 1% 1/8W : . .
RE . 0767-0402 1 R: fxd metflm 110 ohms 1% UBW .
R? 0698-3106 | 2 R: txd carflm 5 ohems 1% 1/8W . , » C
" RS 0858-3108 ‘R ixd carflm 5 ohms 1% 1/8W ' ' .
R9 ) - 0757-0393 1 " Rt Ixd metfim 50 chms' .1% 1/8wW
_R10 , 0757-0393 T R: fxd 'metflm 47.5 ohms 1% 1/8W
R11 0757-0348 1 R: fxd metflw 10 ohms 1% 1/8W _
81 - 3101-0100 1 : prshbutton with iudicator \ '
cL, 3 31011234 11 Stsidedpde Lo ‘.
SOTE | 8100-0312 1 'r. power b L
VR1 '1002-3066 . | 1 : diode breakdown 4.02v 2% :
' w1 8120-1351 - : W: powar {Option 900) -
wi 1 8120-1380 W: power (Option 801) -
Wi . 812G-1689 W: power (Opiion 902) . R , ' ‘
w1 8120-1378 1 1 |  W: power (Option 903) v : ' : o

) 8120-0698 . Wz power (Option 904) : . o '

. Wl 8120-1625 - ;W: power (Option 905) : .

e 8120-2104 - s W: power (Option 806) -

\ : . ‘ . g
. .1 0370-0023 1 Knob: hlack S/B lnch dlameter
' - | . 01104-00101 1 Deck .
© v X 01104-00262 1 Panel: front - .
01104-00202 1 Panel: sub : yo 0
01104-00206 1, Panel: rear
<1 '1305-0038 - Heat diaalpatar. semiconchctor :
0 1400-0047 1 . Cap: plastic, for APC-7 comnector:' ’
' - 1401-0049 1 . Cap:- plistic, for type\r connector
o . socd-0101  § 2 . Panel: side o S
- 30680-0727 1 Foot assy . o ‘
5060-0072° | 1 Cover assy: top . '
5080-0C73 1 Cover assy: bottom
5060-0313 3 - 'Frame:, casting S
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