ADF4159 PLL Setting
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RF Settings PLL Settings
. Register 0 Register 4
VCO Oulput Frequency’ 7750 | MHz = —— output o CLK Div Mode: Ram Divider »
Reference Frequency: 100 MHz Fastlock Timer/GLK2 Div: o
R counter: | 1 v Ref Doubler: [] Ref /2 [] Register 1 astlock Timer " -
PFD Frequency: 100 MHz Phase Adjust Disabled LE SEL: [0. LE from pin v
Channel spacing: 0.00298023223877 kHz Phase: 03 Ramp complete to Muxout 0. Off +
Prescaler: | 4/5 v Register 2
FRAC R: 0. Di
INT S50 PFD(MHz2)  RFout (MHz) o8 %"
( 77 + ) x 100 = 77500 Charge Pump Setting _1.8?5 ~ ImA  1.25mA-2.5mA
33664432
MOD RFout*2 (MHz) Register 3 5 Neeative Bload
tant t
N=778 e LOL: 1. Enabled Counter Reset 0. Disabled | o oo e Bl
§%T_ FSN=T
cp BLEED
Pulse Tdata N'SEL: |0toadion SDOLI § % 1875 mA / 77500 = 87 uh
SD Reset: 0. Enabled + Charge Pump Tri-State 0. Disabled v | josest possible] ., 120 uA
Lock Detect Precision: 1. 40 PFD cycles ~ #futoset Neg Bleed Current: []
Phase Detector Polarity 0. Negative + Neeg Bleed Current 100 - 120 uf
Power Down: | 0. Disabled v Constant Neg Bleedj0. Disabled v
Enabled/Disabled
Registers
0x  26C000|  Ox 1/ 0x 500800A |Ox 1030083 Ox 180104  Ox 5/ | Ox 6/ | Ox 7
Write RO Write R1 Write R2 Write R3 Write R4 - Ramp 1 Write RS - Ramp 1 Write R6 - Ramp 1 Write R7
AT : B000] e 20000
:03:43: 0x1 written to device. Vikite All Regist
i ANALOG 0 _1soi4s)[0c 200005, Ox [e e
U343 tten t b i - i - i -
x written to device . DEVICES Vit R4 - Ramp 2 Write R6 - Ramp 2 Write R6 - Ramp 2 2.1.0)

Analog Devices RFG.L Eval Board connected.




Effect of °

‘Negative Bleeding”

Negative Bleeding : Disable

Negative Bleeding : Enable (120uA)

Icp=2.5mA

InpuZ 500 Alen 108 [PNOFast
Cortections Ol Preamp: Off
Freq Ret.Int (S)

Avg Type: Log-Power
Tog: Free Run

center 15.500 GHz
#Res BW 1.0 MHz

Video BW 1.0 MHz

kr1 15.500 GHz|
-21.27 dBmj

Span 2.000 GHz
#Sweep 75.0 ms (1001 pts)

KEYSIGHT Input RF
& e

Canter 15.500 GHz
[#Res BW 1.0 MHz

input 7 50 01

Gorr of
Freq Ref. It (S)

Nov 18,
10:61:17 AM

Atten 1008 [PNO Fast g Type: Log-Power |1
Preamp: Off Gate. Of Run
IF Gain’ Low W

WVideo BW 1.0 MHz

Span 2.000 GHz,
#Sweep 75.0 ms (1001 pts)

lcp=2.1875mA

KEYSIGHT lnpot RE
Couping AC
g Ao

1 Spectrum
Scale/Div 10 dB
Lo

enter 15.500 GHz
#Res BW 1.0 Mz

Inpul Z 50 O PNO Fast

Cor Gate O

Freq Re: Int(3) IF Gain Low
Sig Track OF

SPAN=2GHz

Ref Level 0.00 df

Video BW 1.0 MHz

g Typo Log-Power |1
Tng: Freo Run "
GHz

3 dBm|

‘Span 2.000 GHz|
#Sweep 75.0 ms (1001 pts)

KEYSIGHT lnpct B
Coupling AC

Auto

Center 15.50016 GHz
|#Res BW 1.0 kHz

T~ ?

input 2 50 @
Corrections: O
Freq Ref: Int (S)

MNov 1
10:46:56

Ao 10 48
eamp: Of

Ref Level 0.00 dBm
Y
1

g Type Log-Power [ 1
I raeRa | Center Frequency

15500160000 GHz

‘Span 20.00 MHz|
#Sweep 75.0 ms (1001 pts)|

Setings.

lcp=1.875mA

KEYSIGHT Input R¥
Coupling: AC
Aign: Auto

1 Spectrum

Scale/Div 10 dB
Lo

Inpul Z 50 O

Freq Ref: Int(S)

Video BW 1.0 kHz

g Type! LogpPom 1,

Trg: Frea Run w

Mkr1 15.500 16 GHZ
-1.96 dBm|

15510160000 GHz

AUTO TUNE

‘Span 20.00 MHz|
aSweep 75.0 ms (1001 pts)|

§

[Spectrum Anaiyzer 1

[Swept SA

KEYSIGHT Ingut R
Coupling AC

Scale/Div 10 d8

o cm?

inpul Z 50 @
Corrections: O
Freq Ref. Int (S)

MNov 18, 2021

Ao 10 48

Video BW 1.0 kHz

10:44:31 AM |57

g Ty Log Powar [ 1
Tig: Froa Run -

AUTO TUNE

CF Step
2,000000 MHz
Auto
Man
Freq Offset
oHz
X
‘Span 20.00 Mkiz]
75.0 ms (1001 pts)|




Measured Spectrum (Span=5MHz)

Icp=2.1875mA, Negative Bleeding=120uA

Spectrum Analyzer 1 B+
Swept SA
EYSIGHT Input: RF Input Z: 50 0 Atten: 10 dB. PNO: BestWide  |Avg Type: Log-Power [1]>
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Trig: Free Run w
Align: Auto Freq Ref: Int (S) IF Gain: Auto
Sig Track: Off

1 Spectrum Mkr1 15.500 180 GHz
Scale/Div 10 dB Ref Level 0.00 dBm -50.89 dBm

L .

-70dBc, RBW=100Hz
=>+-87.5dBc/Hz

57 B O NS

Center 15.500190 GHz
#Res BW 100 Hz

) [ [ )

Video BW 1.0 Hz Span 5.000 MHz|

Sweep (FFT) ~12.1 s (1001 pts)

Icp=1.875mA, Negative Bleeding=Disable

M+
EYSIGHT nput: RF Input Z: 50 0 Atten: 10 dB PNO. BestWide Avg Type: Log-Power [ 1]
Coupling: AC Corrections: Off  Preamp: Off Gate: Off Trig: Free Run w
Align: Auto Freq Ref: Int(S) IF Gain: Auto !
Sig Track: Off L

Mkr1 15.500 180 GHz
cale/Div 10 dB Ref Level 0,00 dBm

J v
NJ 1
Center 15.500190 GHz
#Res BW 100 Hz

) ) 2]

RBW Filter Type

Gaussian

RBW Filter BW
dB (Normal)

Span 5.000 MHz|
Sweep (FFT) ~12.1 s (1001 pts)

Video BW 1.0 Hz

Spectrum Analyzer 1 +
Swept SA

KEYSIGHT Input: RF Input Z: 50 0 Aften: 10 4B PNO: BestWide Ava Type: Log-Power [1]2

Coupling AC Corrections: OFf  Preamp: Off Gate: Off Trig: Free Run il

Align: Auto Freq Ref: Int (S) IF Gain: Auto

Sig Track: Off

1 Spectrum
Scale/Div 10 dB
y

Ref Level 0.00 dBm
71

Center 15.500190 GHz Video BW ‘i.ﬂ Hz

#Res BW 100 Hz

o) W7 2%

Span 5.000 MHz|
Sweep (FFT) ~12.1 s (1001 pts)

EYSIGHT Input: RF Input Z: 50 O Atten: 10 dB PNO: Best Wide  Avg Type: Log-Power E >
Coupling: AC Corrections: OF  Preamp: Off Gate: Off Trig: Free Run

Align: Auto Freq Ref. Int (S) IF Gain: Auto

Sig Track: Off

1 Spectrum Mkr1 15.500 180 GHz|
Scale/Div 10 dB Ref Level 0.00 dBm
Lo

&

Center 15.500190 GHz
#Res BW 100 Hz

) [l [?7)

W

RBW Filter Type

Gaussian

RBW Filter BW
dB (Normal)

Video BW lﬂ.ﬂ Hz Span 5.000 MHz|

Sweep (FFT) ~12.1 s (1001 pts)




Phase Noise (Simulation)

lcp=2.1875mA, Negative Bleeding=120uA

Phase Noise (dBc/Hz)

VCO/1 Output - Phase Noise at 15.5GHz

-60
ereasured Loop Bandwidth 947kHz
-70 . /’\ Phase Margin 478 dee Total
Noise Floor/ Zero ("R202) 320KHz Prescaler
80 -Pole (R3GE) a1amwe — Loop Filter
90 e S -Pole (R203) gamme - SOM
“Pale (RIGT) agme  — Chip
-100 — Ref
— VCO
-110 i
-120 S
7
-130 -
140+ — X N
N \\ \
-150 N
-160 - —
1k 10k 100k ™M 10M 100M
Frequency (Hz)

Icp=1.875mA, Negative Bleeding=Disable

Phase Noise (dBc/Hz)

VCO/1 Output - Phase Noise at 15.5GHz

-60
Loop Bandwidth 833kHz
70 Me.asured Phase Margin 181 dee — — lotal
Noise Floor  zew ¢'roco 320KkHz
80 S~ J— Pale (R3G4) 3.12MHz
O e~ i Pole (R2G3) satme . — SDM
o Pale (RIG1) sami: | — Chip
-100 — Ref
— VCO
10 — -
-120 S
-130 e N
-140 "\
150 SR
-160 S e
1k 10k 100k M 10M 100M
Frequency (Hz)

lcp=1.5625mA, Negative Bleeding=Disable

Phase Noise (dBc/Hz)

VCO/1 Output - Phase Noise at 15.5GHz

-60
Loop Bandwidth T14kHz Total
-70 Phase Margin 478dee al
80 Measured Zero ("R2CY) 320kHz Prescaler
Noise Floor Pole (R3C4) s1ompe | Loop Filter
-90 O Pole (R2C3) 997MHz - SD,M
Pole (RIG1) pam  CNIP
-100 \ — Ref
— VCO
-110 — —
~ ’ N
-130 e
-140 NS
\
-150 O N
NN
160 -
1k 10k 100k ™M 10M 100M

Frequency (Hz)

Icp=1.25mA, Negative Bleeding=Disable

Phase Noise (dBc/Hz)

VCO/1 Output - Phase Noise at 15.5GHz

-60
Loop Bandwidth 698k Hz
-70 Phase Margin 4655 dee Total
80 Zero ("R2C2) 329k Hz !
— Pole (RICH) s1omm:  Loop Filter
90 — S Fole (R2G3) 937MHz - SD_M
Pole (RIGT) soame: | Chip
-100 — Ref
— VCO
-110 o <
120 p= I
=130 e \\ N
AN
-140 \
-150 \\\\ \\\\\\\ \\
-160 —
1k 10k 100k 1M 10M 100M
Frequency (Hz)

Prescaler
— Loop Filter

Prescaler




Lock Up (Simulation)

lcp=2.1875mA, Negative Bleeding=120uA

Frequency

16.0

15.5 M

15.0 Nﬂu |

——

14.5 ~
14.0
13.5
13.0+f

Frequency (GHz)

12.5

12.0
0 2 4 6 8

10

12

14 16
Time (us)

lcp=1.875mA, Negative Bleeding=Disable

Frequency (GHz)

16.0
15.5
15.0
14.5
14.0

13.57)

13.0
12.5
12.0

Frequency

6 8

10

12

14 16
Time (us)

lcp=1.5625mA, Negative Bleeding=Disable

Frequency

16.0

15.5
i

15.0

14.5 ‘
14.0 W\m

13.5 NN

13.0

Frequency (GHz)

12.5

12.0

10

12

14 16
Time (us)

Icp=1.25mA, Negative Bleeding=Disable

Frequency (GHz)

16.0
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