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1.0 Applicable Products
HMC767LP6CE, HMC769LP6CE, HMC778LP6CE

2.0 Introduction

This Operating Guide covers the specified family of Hittite fractional synthesizer with integrated VCO.
Section 3 lists the evaluation Kit contents. Sections 4 and 5 describe how to operate the evaluation board.

3.0 Evaluation Kit
The evaluation kit contains the following contents:

a. (1) Evaluation Board Part #:
130369-HMC767LP6CE or 130370-HMC769LP6CE or 130371-HMC778LP6CE

b. (1) CD ROM Part # 121325
c. (1) USB Controller Board # 122046
d. (1) USB Cable # 690-00064-00
e. (1) Control Cable # 595-00199-00
The CD ROM should include the followings files as a minimum:
a. FTDI USB Drivers .zip file
b. VB HMC Synthesizer Controller Software
c. PLL Design Software
d. Recommended PLL Register Set Text File
e. README Installation Guide
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Evaluation Board Operation

Configuration with On-Board Crystal Oscillator

The evaluation board of Hittite fractional synthesizer with integrated VCO should be set up as shown in
the Figure 1. It should be noted that very low noise synthesizers are sensitive to noisy power supplies. The
evaluation board provides on-board regulators to isolate the +5.5V supply from the PLL analog and digital
+3.3V supplies, the PLL Charge Pump +5V supply and the VCO +5V supply. The VCXO is also regulated
separately to +3.3V from the +5.5V external supply.

The very low noise of the synthesizer requires a high quality test instrument to observe the phase noise
or jitter. For this we recommend a signal analyzer such as the Agilent E5052B or equivalent. A high
performance spectrum analyzer can be used as an alternative to the signal analyzer.

Figure 2 highlights the major components and connectors on the Synthesizer evaluation Board.
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Figure 1. Typical Setup of Synthesizer evaluation Board
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Figure 2. Synthesizer Evaluation Board Major Components
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4.2 Configuration with External Crystal Oscillator

If it is desired to use the evaluation board with an external crystal oscillator, disconnect the VCXO power
supply by leaving JP1 open, and connect the external source to J2 as shown in Figure 3. If the external
source has sufficient drive (see the reference sensitivity plots in datasheets) it is likely not necessary
to remove C34, at the output of the on-board crystal oscillator, otherwise remove C34 from the board.
The evaluation board has been tested with an external 100MHz sine crystal with C34 in place with no
measurable effects, however an external square wave oscillator may be more sensitive to mismatch
caused by C34, hence if in doubt, remove C34.
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Figure 3. Typical Setup of the Synthesizer Evaluation Board with External Crystal Oscillator
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4.3 Configuration with the Different Types of Loop Filters
4.3.1 General Schematic Of Loop Filter

Depending on the user requirements, some type of loop filters can be configured on the evaluation board.
A general schematic of loop filters is shown in Figure 4. It can be configured into Passive filter or ActiveC
filter. It should be noted that the default loop filter on the evaluation board is ActiveC. R23 is set to zero
ohm, while C65 is open as it is optional. R23 and C65 can be configured for a higher order filter to improve
the spur performance.

VWA
ce62 R3
—H—\/\/\/\;
C63
]|
1T
+15V
R25
CP O VWA = R23 R21
l U5 oul VWA Vtune
c33 R13 1
I “' THS4031 c65 c61
1 ci I I
c37 e = L L
Ce4
RS R4
—VVV VAW O +5V_CP

PRODUCT & OPERATING GUIDE [px

Figure 4. General Schematic of Loop Filter

Order On-line at www.hittite.com
For technical application questions: Phone: 978-250-3343 or plI@hittite.com



http://www.hittite.com

I1ittit€ 140-00073-00 revA

MICROWAVE CORPORATION v00.0112 CP120143
RoHSV' PLLs WITH INTEGRATED VCO - MICROWAVE APPLICATIONS
E EVALUATION BOARD OPERATING GUIDE

EARTH FRIENDLY

4.3.2 Passive Loop Filter

Based on the general schematic above, some type of loop filters can be configured as follows.
It should be noted that the Op-amp is powered by a separate power supply, marked +15V.

a. Passive Loop Filter

The Passive loop filter consists of C33, R13, C37, R21 and C61. It can be configured by removing R4, R23,
R25, C65, shorting R12=0, and leaving +15V open.

It should be noted that the maximum VCO tuning voltage of the passive loop filter is limited by the charge
pump power supply, for example, +5V.
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Figure 5. Passive Loop Filter
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4.3.3 ActiveC Loop Filter

The ActiveC loop filter consists of C33, R25, C62, C63, R3, R21, C61, R5, R8, C11, C17, C64, C66 and
Op-amp US. It can be configured by removing R12, R13, C37, C65, shorting R4, R23, and powering +15V
on.

It should be noted that the ActiveC loop filter is a very popular choice since it does not have the maximum
Vtune limit as the Passive loop filter does.
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Figure 6. ActiveC Loop Filter
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5.0 Operating Procedure
Step 1. Setup the evaluation board as shown in Figure 1
Step 2. Turn +5.5V and +15V supplies on.
Step 3. Launch the control program (located initial on the CD).

Step 4. From the drop down list, select the part you are operating (for example, HMC778LP6CE).
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Step 5. Click “Done” button, the main control window pops out as Figure 8 shown.

Step 6. Click “Load Reg File” button to load the register contents of the part (Figure 9.)
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Figure 9. Main Control Window After Loading Register File

Order On-line at www.hittite.com
For technical application questions: Phone: 978-250-3343 or plI@hittite.com



http://www.hittite.com
mailto:pll%40hittite.com?subject=

caHittite

MICROWAVE CORPORATION v00.0112 CP120143
RoHSV' PLLs WITH INTEGRATED VCO - MICROWAVE APPLICATIONS
E EVALUATION BOARD OPERATING GUIDE

EARTH FRIENDLY

Step 7. Click “HMC Synthesizer Block Diagram” button, the block diagram pops out as Figure 10 shown
(optional to show the configuration but step not required to run the part).
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Step 8. Set RF frequency in “RF Frequency Control” block.

Check “Manual Override” and change “VCO to Prescaler” from “1” to “4” in Prescaler Control
block. For integer mode, type in the frequency desired, click “Update Frequency” button as Figure
11 shown. User can click “Open Detailed GUI” button to see the detailed register window in
integer mode as shown in figure 12.

For fractional mode, check “Frac Mode” box first. Then type in the frequency desired, click
“Update Frequency” button as Figure 13 shown. In order to optimize the phase noise and
spur performances in fractional mode, user should click “Open Detailed GUI” button. The new
detailed register control window pops out as shown in Figure 14. In the “Register 09: Charge
Pump Register” block, check “Source CP Offset” box or “Sink CP Offset” box and select the
calculated CP offset current from the pull down list of “CP Offset” box. Then click “write” button.
The correct CP offset current is calculated by the following equation (see Equation 4 on page 19
of HMC703LP4E datasheet).

Required CP Offset Current = (2.5*10E-9 + 4*Tps)*Fcomp*lcp

Usually this value will give the optimum performances on phase noise and spurs.
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Order On-line at www.hittite.com
For technical application questions: Phone: 978-250-3343 or plI@hittite.com



http://www.hittite.com
mailto:pll%40hittite.com?subject=

caHittite

MICROWAVE CORPORATION v00.0112 CP120143
RoHSV' PLLs WITH INTEGRATED VCO - MICROWAVE APPLICATIONS
E EVALUATION BOARD OPERATING GUIDE

EARTH FRIENDLY

140-00073-00

=0 x|
PR O 50 CFG Pbgeind Ted DB At Dircabis Tl Ty I AL TINT Fingules
™ 100 gt Trp 114, 8] WD b e o etk bk [15. 000 Maad
= : E 0 CF prihie = &= ey
T : 02 pid rabie
D ol oty bl priste Flogy 01 L TFFLAL Flogioses
1 Irenge Foypacs anc b= Oy e [75] g g \’T-I:'::'Pfhﬂrwdll e I | Raad
0 pad e B
Eﬂhﬂmw1wlmm F 6 Erdond H hee i
For the integer " 000 vl P etk A2 Comal g as P Fieg O 51 THIG
{7 e F 8 EnTom
mode, these # gém'::: s [y e e B mE ™ 002R Ty st | i | L
three boxes are I 03 ks BFDi on I 13 i D51 O s e Momeal =] 00} P B 121004 :“'ﬂ‘ﬂmﬂwﬂ- 4 D
unchecked. [ 0k hees L1 m k E 1 Mared ¥] \eon o B PR 1) |V ek delat ]
Tl T 05 b st e g'l!-hnm-d T {26 6P St Tost ko b} —
- 0 Pace = 17 AiDncSel T 16 P s Pyt 50001 ma] D
r 2 E I 7 o it e |
0 Fiorse GFU Pl Ui biabie
™ 10 E Sy O Dable Fasd 3 ChuiH Wik Mt o s dai (D
[T e 127 25 ret =] Db el
w e et (1306 Pesd e —_— = Fleg L5 57 TRIG
O [teepmiiy
=00 Lok Delect Z
Py [ Fonspemraiy gt bebirae Pt Fig 7. LEDVCSF Frrgeten T 0 My B i
gty Poead [ [TOT, 3045 2] L dtect couniiftf - —
Hirt} = 1 s e | 503 Mesrent 0 ; Y [ “'FTD.L""""' I_
i om0 47 <
U ¥ ey Fiageaten Fraschional Pt e T | i.-—
.?-nm 4 e =] beiCa s E - e b - MI
0 = 1 Fastns = 00 P10 Pageter T Vbl oy m
e A - L Firg 1. ack Distent
Tnbiss inat || 1t Proomss st R ] o L]
Ta Fiae F 11 Mt LED (=] | L=
:.j . O PP D_
T 001 chisbind =| pgosPenn | P AT Usin |
= - o Tl ) 2 it I g Lo
- ™ Ak Raveresd 1 ™ O PO Foece o
Flag® L5 fend Hogiper [ 1% Raverved | ™ 3k YD) puce B
] wed i | [0 Vo =] Dot Eaa 11 I”_if3 PR Ferce bl Rl
e ioad || [ 14 Basarradt s | | [0 N =] 5 e S0 05
—— L 0 Lock Dot TianFiox) [ =] ot Sl 117) Cheaflegritm Hobiny |
Tol ™ 7. C5P Lo el L.i.. Mead
dul e | i ) i u:;umr.nsdllilﬂ—'J I_
AL T .
[T T - e TR0 e r :;ﬁh‘;f“g e e |
L = CRE L _"I ‘ ’
Figure 12. Detailed Register Window In Integer Mode )
W o

Flsgntio Filis (inplay
Al [Hwa) Dt {His]

&Hittite

ankn -
MICFERAMVE CORIPORMTION )
REG 21
- G313
S Access REFERENCE Bl GUI Accots "“-':'F'E“‘m
£ M 1 | W TAL MM LS8 M FTEIADICA 6 & FTE
5% Ptiieha 3 | Fil Brnchai ML T ILLT =] n:w
61 Pamacs ke I hro ToFs A 12 3 FIT
B COMP ] I = Y
Lo I B IEDT
Finspenscy His o
Ban VS Ef
"o
113
1
Spnthanizen Dlack Dispan Hlpew Dtsdad Gil1 [ IrlEIm
150
10
Tl Erp—— a8 .
[reznz = L = 3
[
i

F Fim st [ l_a.

I Emict P Mo

N b Biag o]

il E I ) Se—
- e i T 4”" i

Figure 13. Main Control Window in Fractional Mode

Order On-line at www.hittite.com
For technical application questions: Phone: 978-250-3343 or plI@hittite.com



http://www.hittite.com

LL
=
D
O
O
=
%
o
LLI
o
O
o3
-
O
)
Q
O
o
o

caHittite

140-00073-00 reva

MICROWAVE CORPORATION v00.0112 CP120143

RoHSY’

EARTH FRIENDLY

PLLs WITH INTEGRATED VCO - MICROWAVE APPLICATIONS

EVALUATION BOARD OPERATING GUIDE

Pl (6 501 OFfi Flogetm

1
:
¢
i

I [ Mbabtor Tyom 18 B8] O st eeadie
] . g:ﬂ:ﬂm
[t us 3 0 pid e
P 02 TIE Mg w sl f'e i gﬁrllhlhu
o A B P ik || o T =Jtpuorts| B ::::‘"’“"""
) ey 01 ST P = (5 FlpSend on Tag § s tuna P W 06 Feeet
For fractional [ 10 Enable Py st F st = e
mode, “Sink e m i o012l facthcamnzn) | .0 Dy
gl on 5
CP Offset” or I™ 60 b VD o 1 e T DD el Wormal =] VD g B (12701
“Source CP \ Fﬁﬂﬁ’ﬂ. r L 11 Nl ®] ers o i F159
» B i LI = T v——]
Offset” box Z 17 ROy S
[ 58 ol Hich Fro lesie :‘
should be I 13 X Do P b

checked and the
calculated offset
current should be
selected from the
pull down list of
“CP Offset” box.

Tag {11 Ticpssrey Megonss beage Fat

Preg 4 Tasgumry Pagurs Fisooral Fae
SHF i

Piag % 50 Esad I
DLACEL e 7] (e

2 BEREIETONIANET e O e

g [PE M Hesd

Ml =[5 g e [ Resereed

i
1
TaHs 10 Pastmni st Em
e e | : Gon
[ e | o =] secsrina | 2 @ FoGs e
=

Poaat || P08 Chinge Puse: Roguss
R [ T

7 25w =] ipknita
BT e |2

Fisgli? LD fagise

757 7600 =] Lock tect et

™t Meserend . i

00 =] Dot G [75] : - i
mm

"""""""]' Dond Caw (001 ,Hﬁhﬂm

FF 11 b U5 an

10 Mippmernd 1
™18 Reswrvad 1

00 1ére =] Dortt Cus BTR

I 1% Reswrend 0 Resd O Mz w| PG B Sl 1210
T Hew Fhﬂl -
e P DT Lo, Digtict sy Flieg 3 = | Dpstpllom Sl 1613
T wate | | 215 Conawy mode "'."'.l ! Faad

[ = st 2l 11
T 17 WO Dty Cicla £
1k Proces Tus i £

=0l x|
Sl Mt
E et e

Fagg D0, ALTFRAL Fogree
St Fuae Charreds o 2770 et |

——

R 0 P THIG

I @i firad v-'rul
Heg OF, 90 g

1 ek bt =

T oA o i T Vakos feddfomif

I 106 GPY) Al [Prrvont 5040 P

™ OF igress Aubomn Ta-chase ﬂ-ldl
I 00 Forcm G410 Pl L ek “'I
[ 00 Focm G50 Pl B ikl

Mg 124 5P TRG
I o0 G e
Fim Lisch. Dasect
I b Rarn By Raad [
g 14 BIS T Fragaom
Srastrnf 1554
Y =
I 4G by e |
Tlgg 144 Lock (it Maguis
il -
I~ 03 By umi |
st al
Chllagpaion i insp

s |

{ipen M St rinetocn

|
]

Figure 14. Detailed Register Window In Fractional Mode

Order On-line at www.hittite.com

For technical application questions: Phone: 978-250-3343 or plI@hittite.com


http://www.hittite.com
mailto:pll%40hittite.com?subject=

caHittite

MICROWAVE CORPORATION v00.0112 CP120143
RoHSV' PLLs WITH INTEGRATED VCO - MICROWAVE APPLICATIONS
E EVALUATION BOARD OPERATING GUIDE

EARTH FRIENDLY

Step 9. Scan the VCO frequency to find the synthesizer locked range (“Frac Mode” box must be checked).

Click “Scan VCO Frequency” button in the main control window (Figure 9). A new small window
pops out as shown in Figure 15. Set “Start Freq”, “Coarse Step” and “ Freq Max Limit”, click “Start
Scan” button (refer to the specified Min/Max frequencies of the particular part in the datasheet,
set “Start Freq” to Min frequency and set “Freq Max Limit” to 1 GHz above Max frequency).
When the scan is finished, the synthesizer locked range will be shown in the window. As an
example, Figure 16 shows the scan setting and scan result on HMC778LP6CE. Remember that
the frequency lock range is greater than the specified frequency range and the phase noise or
spurs will degrade outside of this specified window.

Step 10. Run frequency hopping (optional).

Click “Frequency Hop” button in the main control panel (Figure 9). A new small window pops
out as shown in Figure 17. Set “Frequency #1”, “Frequency #2” and “Dwell Time” in this window.
Then click “Start” button. The RF signal will switch between “Frequency #1” and “Frequency #2”
in the defined “Dwell Time”. Figure 18 shows a typical example of the “Frequency Hop” setting
on the HMC778LP6CE. This function usually is used to find the frequency settling time of the
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Figure 15. Default “Scan VCO Frequency” Window Figure 16. Scan Setting and Scan Result on
HMC778LP6CE
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Figure 17.Default “Frequency Hop” Window Figure 18.Typical Setting Example of FrequencyHop
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