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ADFA4355-2 - Bypass VCO Calibration

BYPASS VCO CALIBRATION FOR FASTER LOCK
TIMES

For any given output frequency, the ADF4355-2 uses a certain
VCO core, band, and bias code. These three settings are selected
automatically during the VCO autocalibration. The settings can
be read from the ADF4355-2 and stored in a lookup table. This
lookup table can then be used to bypass the autocalibration
routine and hence dramatically decrease the total lock time
when changing frequency. For example, lock times of less than
30 ps are possible with a 60 kHz loop bandwidth. An example of
a suitable filter is show in Figure A.
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Kyco = 15 MHz/V; fprp = 61.44 MHz; lcp =0.9 mA;
LBW = 59.7 kHz; PM = 46.5°;

Figure A. Example loop filter with a 60 kHz bandwidth

Each ADF4355-2 chip is unique so a new lookup table must be
generated for every chip.

VCO Readback Procedure

1. Load all registers to lock to desired frequency.
a. Ensure VCO Read is set to VCO Core and
Band (R10, DB[28:26] = 1).
b. Ensure VCO Readback is set to VCO
Calibration Complete (R7, DB[15:12] = 6).
c.  Ensure Muxout is set to VCO Readback (R4,
DB[29:27] = 7).
d. Ensure Autocal is enabled (RO, DB21 = 1).
2. Wait until Muxout outputs a logic high (VCO
calibration complete).
3. Load R7 with VCO Readback set to VCO Readback
(R7, DB[15:12] = 7).
4. Pulse SPI CLK while LE is kept high. Data is output
on Muxout. Extract data as shown in Figure B.
5. Load R10 with VCO Read set to VCO Bias (R10,
DB[28:26] = 3).
6. Repeat step 3 for bias data.
7.  Repeat steps 1 - 5 to build a look up table for all
desired frequencies. For step 1, it is only required to

write R10, R7, [R2], [R1], and RO, after the first
iteration. (R2 and R1 are optional if they have not
changed.)

DATA CLOCKED OUT ON POSTIVE EDGE OF CLK AND READ ON NEGATIVE
EDGE OF CLK. READBACK STARTS ON FIRST CLK AFTER LE GOES HIGH.
LE MUST STAY HIGH DURING READ.

CORE AND BAND (R10 DB[28:26] = 1):

LE _ |
CLK plgligligligligigligigigigigigigigii
MUXOUT /1 | 1
X Xi1 000 100 0 1 1 0}
{CORE=A BAND = 70
VALUE | CORE
001 D
010 c
o011 B
100 A
BIAS CODE (R10 DB[28:26] = 3):
LE _ |
CLK pipiplpipipinipipininipinin e Bl
MUXOUT 1 1 N e I
XX X XX X X X Xi0o 110}
{BIAS CODE = 6;
NOTES:
-X = DON'T CARE.

- MUXOUT MUST BE SET TO VCO READBACK (R4, DB[29:27] = 7).
- VCO READBACK MUST BE SET TO VCO READBACK (R7, DB[14:12] = 7).

Figure B. VCO Readback

Bypass Autocal to Manually Selected VCO and Lock

If the required VCO core, band, and bias code for a desired
frequency are known (for example, in a lookup table), the VCO
calibration routine can be bypassed and the VCO data set
manually.

1. Load RO with Autocal disabled (R0, DB21 = 0). This
step is optional if Autocal is already disabled.

2. Load R10 with VCO Write set to VCO Core and Band
(R10, DB[31:29] = 1).

3. Load R11 with VCO core, band, and bias code set as
defined in Figure E. Note VCO core bits are different
for read and write.

4. Load R10 with VCO Write set to VCO Bias Code
(R10, DB[31:29] = 3).

5. Reload R11 with the same value as in Step 4.

Lock to desired frequency by programming R2, R1,
and RO in that order.
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Expanded ADF4355-2 register maps
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DB31|DB30 | DB29 | DB28 | DB27 | DB26 | DB25| DB24 | DB23| DB22 | DB21 | DB20| DB19| DB18| DB17| DB16| DB15| DB14 | DB13| DB12| DB11|DB10|DBY | DBS | DB7 | DB6 [ DBS5 | DB4 | DB3 | DB2 [ DB1 | DBO
\ 0 | o | ms|m|m Roz|Rot|Rio| Ro[Re | R7| Re | Rs | Ra| Rs| R2| R1| D1 [cafceacrz|cprfus|us|usfus|uz| uifeam|camieco|cio)
Rp2| REFERENCE b1 | DOUBLE BUFFERED U6 ut °°U"TE“W
REGISTER 6, BITS[DB23:DB21] RESET
0 | DISABLED 0 | DISABLED 0 SINGLE o | bisaBLED
ENABLED 1 | enaBLED DIFF \1 | enaBLED
( rD1] REFERENCE DIVIDE BY 2 ~ A o T oo | cP
0 DISABLED CPa CP3 CP2 CP1 | 51k0 THREE-STATE
0 1.8V
1 | enaBLED 0 0 0 0 03 0 | DISABLED
0 0 0 1 0.6 33v 1 | ENABLED
0 0 1 0 0.9
(R0 Ro Rz R1 | ROMIDER R | o 0 1 1 12 (“ua [ PopPoLARITY ) /“us | POWER DOWN )
0 0 o 1 0 1 0 0 15 t NEGATIVE J t DISABLED J
0 0 1 0o |2 0 1 0 1 18
o . ; 0 21 1 | posmve 1 | ENABLED
0 1 1 1 2.4
1 0 0 0 27
. : . o 1 0 0 1 3.0
1 1 o o | 102 ; o ] 0 3
1 1 0 1| 1021 1 o 1 1 26
1 1 1 o | 1022 1 1 o o 39
1 1 1 1 1023 1 1 0 1 4.2
1 1 1 0 45
/w3 m2_ wm1 ][ outpur N\ I\ 1 1 1 a8 J
0 0 0 | THREE-STATE OUTPUT
o 0 1 | DVp
o 1 o | bGND
0o 1 1 | RDIVIDER OUTPUT
1 0 0 | NDIVIDEROUTPUT
1 0 1 | ANALOGLOCK DETECT
1 1 0 | DIGITAL LOCK DETECT
11 1 | vco READBACK
1DBR = DOUBLE BUFFERED REGISTER—BUFFERED BY THE WRITE TO REGISTER 0.
Figure C. Register 4
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RESERVED - RESERVED VCO READBACK COUNT | 9 Er ] BITS
DB31| DB30 | DB29 | DB28 | DB27 | DB26 | DB25 | DB24 | DB23| DB22 | DB21 | DB20 | DB19 | DB18| DB17| DB16 | DB15 | DB14| DB13 | DB12| DB11| DB10 | DBY | DBS | DB7 | DBSG | DBS | DBA4 | DB3 | DB2 | DB1 | DBO
\° | ofo|r]ofofe[o]o]o]o]o]ofofo]o]o|vesfvre|va| o | o |tps|iDs|LoL|LD3|LD2]LD1|cam)fcan)fc20)|crr))
(VR3 VR2 VR1 | VCO READBACK N\ ﬂm LOCK DETECT MODE w
0 0 0 NORMAL OPERATION ) FRACTIONAL-N
0 0 1 RESERVED 1 INTEGER-N (2.9ns
0 1 0 RESERVED (29n5)
0 1 1 | Reservep
1 0 o | RESERVED
1+ o 1 | resemveo (103 LD2 | FRACTIONAL-N LD PRECISION )
1 1 0 VCO CALIBRATION COMPLETE [] [] 5.0ns
1 1 1 VCO READBACK 0 1 6.0ns
1 0 8.0ns
1 1 12.0ns
ﬂs LE SYNCHRONIZATION w ﬂon_ LOSS OF LOCK MODE W
o |pisaBLED 0 |pisaBLED
1 LE SYNCED TO REFIN 1 ENABLED
(D5 LDa [ LOCK DETECT CYCLE COUNT )
o o | 1024
0o 1 2048
1 [] 4096
1 1 8192

Figure D. Register 7
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VCO WRITE VCO READ RESERVED CLOCK DIVIDER o < BITS
DB31 | DB30 | DB29 | DB28 | DB27 | DB26 | DB25 | DB24 | DB23 | DB22 | DB21 | DB20 | DB19| DB18 | DB17 | DB16 | DB15 | DB14 | DB13 | DB12| DB11| DB10 | DBY | DBS | DB7 | DB6 | DBS | DBA4 | DB3 | DB2 | DB1 | DBO
\vw3 | vwz | vw1 | vR3 | vRz [ VRt | o | o | 1 |1 [0 | oo |o |0 |o]o | o |abs|apr|aps |ADS|AD4|AD3|ADZ | ADI | AE2|AET [Ca)|C3(0)|C2M)|CH(0)
AE1
o | pisaBLED
(VR3_VR2 _VR1 | VCO READ Y 1 ENABLED
0 0 0 | NORMAL OPERATION
0 0 1 | VCOCOREANDBAND
0 1 0 | RESERVED
o 1 1 | vcomascobe AE2| ADC CONVERSION
1 0 0 | RESERVED o | pisasLED
1 0 1 | RESERVED 1 | ENABLED
1 1 0 | RESERVED
1 1 1 | RESERVED
((AD8  AD7 AD2  AD1[ ADCCLKDIV
(Vw3 vw2 vw1 [ vco WRITE N\ [} [} [} 11
0 0 0 | NORMAL OPERATION 0 0 1 o |2
0 0 1 | VCOCORE AND BAND
0 1 0 | RESERVED
0 1 1 | vcoBIAS CODE . . . .
1 0 0 | RESERVED 1 1 o o | 2
1 0 1 | RESERVED ) ) o 1| 253
1 1 0 | RESERVED 1 1 1 o | 25
1 1 1 | RESERVED
1 1 1 1 255
Figure E. Register 10
s 2
CONTROL
RESERVED VCO CORE VCO BIAS VCO BAND BITS
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1 0 0 0 | COREA )
(B4 B3 B2 B1_| VCOBIAS N\ 1 1 0 o | 252
o o o o |o 1 1 o 1 | 253
0 0 0 1 1 1 1 1 0 254
o 0 1 o 2 1 1 1 1 | 255
0 0 1 1 | 3NORMALOPERATION
o 1 o o |a
o 1 o 1 |s
o 1 1 o |e
o 1 1 1 |7
10 o o |8

Figure F. Register 11
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Table X. Read Timing

Parameter Limit at Tmin to Tmax | Unit Description
t 15 ns min LE high to CLK high
t 15 ns min CLK high to DATA ready
ts 25 ns min CLK high duration
ta 25 ns min CLK low duration
ts 10 ns min CLK high to LE low (next write)
Read Timing Diagram
4
—p t; ts
CLK { \ / \ { \
t
a%s
MUXOUT X DB11 >< DB2 >< DB1 >< DBO
‘)()
- t5 >
LE { \
—

NOTES

1. LE SHOULD BE KEPT HIGH DURING READBACK.

2. X =DON'T CARE.

Figure G. Read Timing Diagram
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