RYSTEK RF PLL Synthesizer

G
M

A Div

ROWAVE CPLL58-1800-1860

VISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD

Rev B

=

Features

1.800 GHz - 1.860 GHz Range in Bands
Standard 3 Wire Interface

Small layout 0.582" x 0.8"

=S
Compliant

Applications

Digital Radio Equipment

Fixed Wireless Access

Satellite Communications Systems
Base Stations

Personal Communications Systems
Portable Radios

Test Instruments

Wireless Infrastructure

The CPLL58 is a complete PLL/Synthesizer needing only an external frequency reference and supply
voltages for the internal PLL (phase lock loop) and VCO (voltage controlled oscillator). The Crystek
CPLL58 is programmed using a standard three line interface (Data, Clock and Load Enable).

The CPLL58 family has been initially released to cover 1 GHz to 5 GHz in bands. Itis housed in a
compact 0.582-in. x 0.8-in. x 0.15-in. SMD package which saves board space. Typical phase noise at
4 GHz is -90 dBc/Hz at 10 kHz offset with 0 dBm minimum output power.
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CRYSTEK RF PLL Synthesizer
M

ICROWAVE CPLL58-1800-1860
A DIVISION OF CRYSTEK CORPORATION 0.582" x 0.800" SMD

PERFORMANCE SPECI FI CATION MIN TYP MAX UNITS
Frequency Range: 1.800 1.860 GHz
Step Size: 10 kHz
Settling Time, to within + 1kHz (Freq. step < 25MHz): 1 msec
Output Power: 0 +3.0 +6.0 dBm
Output Phase Noise: (See Plot Below)

@1kHz offset -82 -80 dBc/Hz

@10kHz offset -103 -98 dBc/Hz

@100kHz offset -127 -122 dBc/Hz

@1MHz offset -147 -142 dBc/Hz
Power Supply:

V1=\VCO Supply 4.75 5.0 5.25 Volts

V2=PLL Supply 2.7 3.0 3.3 Volts
Supply Current:

[1=VCO Input Current 20 mA

[2=PLL Input Current 15 mA

Reference Feedthru -80 -70 dBc
Harmonic Suppression (2" Harmonic):

2" -20 -15 dBc

Reference Frequency 10 MHz

Input Reference Level 0.8 V2 Vp-p

Input Impedance 100k Ohm

RF Qutput Impedance 50 Ohm
Operating Temperature Range: -40 +85 C
Logic I nputs (Clock, Data, and LE):

Input “High” Voltage 1.4

Input “Low” Voltage 0.6 Volts
Locked Detector (LD):

Locked 1.4 Volts

Un-Locked 0.4 Volts
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CRYSTEK RF PLL Synthesizer
M

ICROWAVE CPLL58-1800-1860

A DIVISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD

A

«

/

‘o Agilent E5052A Signal Source Analyzer

BPhaze Moise 10,004B) Ref -20,00dB.cjHz

L2000 h Carvier 1.890121242 GHz 1.0162 dBm

' 100 Hz -85,3530 dBc/H=
1 kHz -91.512& dBc/Hz
10 kHz  -102.0727 dBc Hz

W
ol - =
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| IF Gain EIII-:IE| Freq B.and [300M-7GHz] | 'Dmit| Lo Opt [=150kHz] E-IIII"Ets|

Phase Moise | Start 100 Hz Stop 5 MHz TR
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CRYSTEK RF PLL Synthesizer

MICROWAVE CPLL58-1800-1860

A

A DIVISION OF CRYSTEK CORPORATION 0.582" x 0.800" SMD
TOP VIEW BOTTOM VIEW
o o O O O O o —_—
3 8 h IS &K 8 S
o o O O O o o o &
SE2 82
L 85858
T LE = Load Enable, CMOS Input
DATA = Serial Data Input
CRYSTEK — 04171 GND GND CLK = Clock
CPLL58 — 0.251 GND GND LD = Lock Detect
_ REF = Reference Input
- 0.331 GND GND
1800-1860 GND GND V1 = Analog Supply Input (VCO)

YYWW — 0.411

— 0.582

V2 = Digital Supply Input (PLL)
RF = RF Output

-
483856

RF

TOP ORIENTATION MARK

— 0.150 0.052 —
‘ ‘ 0.000 —

T TT T7T 7T TT 17 70000 | |
o o
8 8
o o
Pad Detall
RECOMMENDED REFLOW SOLDERING PROFILE
Ramp-Up
3°C/Sec Max. Critical Temperature Zone
260°C 4~ ——————————— — — —.
| Ramp-Down
w I 6°C/Sec.
4 °cC 4 - - - — — - —
E 217°C | —: '
S 200C 4 —————————= Sl |
w |
= ! |
2 150C + ——f——————— 1~ |
= |
|
|
|

| }47 Preheat 4>< «—
180 Secs. Max.

[€——— 8 Minutes Max.

»| 90 Secs. Max.

260°C for
10 Secs. Max.
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CRYSTEK RF PLL Synthesizer
M

«

| R OWAVE CPLL58-1800-1860
L A DIVISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD
ENVIRONMENTAL COMPLIANCE
Parameter Conditions
Mechanical Shock MIL-STD-883, Method 2002
Mechanical Vibration MIL-STD-883, Method 2007
Solderability MIL-STD-883, Method 1014
Resistance to Solvents MIL-STD-883, Method 2016
Timing Characteristics for CPLL58-1800-1860
Parameter1 | Limit at Tmin to Twax (B Version) Unit Test Conditions/Comments
t1 20 ns min LE setup time
t2 10 ns min DATA to CLOCK setup time
ts 10 ns min DATA to CLOCK hold time
ta 25 ns min CLOCK high duration
ts 25 ns min CLOCK low duration
te 10 ns min CLOCK to LE setup time
tr 20 ns min LE pulse width

'Guaranteed by design, but not production tested.

| | PRSI |

|
I

| |
N | /U DBL(CONTROL DBO(LSB)
DATA  DpB23 (MSB)>< DB22 >< y D02 >< BIT C2) (CONTROL BIT C1)
(

-

| ]

LE_\

Figure 1. Timing Diagram
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CRYSTEK RF PLL Synthesizer
M1

CROWAVE CPLL58-1800-1860

‘ A DIVISION OF CRYSTEK CORPORATION 0.582" x 0.800" SMD

Register Summary

N-DIVIDER REG
4
S
ut 9-BIT RF N VALUE 12-BIT RF FRAC VALUE EONIRES
0 BITS
<
w

DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 | DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

Fer | ono | one | Nt | owne | ns | ona | w3 | N2 | nt | P2 | Fir | P10 | R F8 F7 F6 Fs Fa F3 F2 F1 | c20 | c10
o
3 g | 4
E fr 3 CONTROL
<E MUXOUT E B3] 4-BIT R VALUE 12-BIT INTERPOLATOR MODULUS VALUE/FAST-LOCK TIMER N
25 a w
3 w x

DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 | DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

P3| w3 | m2 | m P2 L | ra | rR3 | R2 | Re | miz | wmar | mio | mo | me | m7 [ me | ms | ma | ms | m2 | w1 | ceo0 | ciw
I ! o«
@ oz I w i}
A charcerump |85 Sl 3|z |2 ol £y CONTROL
[T = Zox| WA 2 || 20
RESERVED us [ 8 CURRENTSETTING [TZ S| 28 | 26 |Far| Q1 BITS
o o x [a] n| O
wol| o w w=
a od| a @ =] w
3 o @

o

DB15 DB14 | DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 B5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 ue CP3 cP2 CP1 CPO us U4 us u2 U1 C2(1) C1(0)
o ow
g 28
E NOISE AND SPUR MODE RESERVED w i EONIRCE
o 0K BITS
w Oa
[i4 zZn
DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
T9 T8 T7 T6 T5 T4 T3 T T1 c2) | ciw)

Specifications subject to change without notice.
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CRYSTEK RF PLL Synthesizer

MICROWAVE CPLL58-1800-1860

A DIVISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD

A

N-Divider Register Map

4
S
;‘ 9-BIT RF N VALUE (INT) 12-BIT FRAC VALUE (FRAC) COBNJSOL
2
w
DB23 DB22 DB21 DB20 DB19 DB18 DB17 DB16 DB15 DB14 | DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
FL1 N9 N8 N7 N6 N5 N4 N3 N2 N1 F12 F11 F10 F9 F8 F7 F6 F5 F4 F3 F2 F1 C2(0) | C1(0)
A
FRACTIONAL
F12 F11 F10 F3 F2 F1 VALUE (FRAC)
0 0 0 0 0 0 0
0 0 0 0 0 1 1
0 0 0 0 1 0 2
0 0 0 0 1 1 3
1 1 1 1 0 0 4092
1 1 1 1 0 1 4093
1 1 1 1 1 0 4094
1 1 1 1 1 1 4095
A
INTERGER
N9 N8 N7 N6 N5 N4 N3 N2 N1 VALUE (INT)
0 0 0 0 1 1 1 1 0 31
0 0 0 1 0 0 0 0 1 32
0 0 0 1 0 0 0 1 0 33
0 0 0 1 0 0 0 1 1 34
1 0 1 509
1 1 1 1 1 1 1 1 0 510
1 1 1 1 1 1 1 1 1 511
y
FL1 FAST-LOCK

NORMAL OPERATION
FAST-LOCK ENABLED

o

Specifications subject to change without notice.
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CRYSTEK RF PLL Synthesizer

‘ MICROWAVE CPLL58-1800-1860

A DIVISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD

A

R-Divider Register Map

o o
o a z
a8 > 2
IE M [+ S CONTROL
gE UXoUT & B3] 4-BIT R VALUE 12-BIT INTERPOLATOR MODULUS VALUE (MOD)/FAST-LOCK TIMER N
25 a w
3 w T
pB23 | DB22 | DB21 | DB20 | DB19 | DB18 | DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DBO | DBS | DB7 | DBS | DBS | DB4 | DB3 | DB2 | DB1 | DBO
p3 | w3 | w2 | m 0 L | ra | rR3 | R2 | Re | miz | wmar | mio | mo | w8 | m7 [ me | ms | ma | ms | m2 | m1 | c0 | cio
y \ \
INTERPOLATOR MODULUS
P3 LOAD CONTROL P1 | PrEscaLEr M2 M1 M10 M3 M2 M1 VALOE oDy
0 NORMAL OPERATION 0 a5 o o o o 1 o 2
1 | LoAD FAST Lock TIMER 1 8/ 0 o o o 1 1 3
0 0 0 1 0 0 4
1 1 1 1 0 0 4092
1 1 1 1 0 1 4093
1 1 1 1 1 0 4094
1 1 1 1 1 1 4095
\
R VALUE
R4 R3 Rz RL DIVIDE RATIO
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15
\
M3 M2 ML MUXOUT
) ) ) THREE-STATE OUTPUT
0 0 1 DIGITAL LOCK DETECT
0 1 0 N DIVIDER OUTPUT
0 1 1 LOGIC HIGH
1 0 0 R DIVIDER OUTPUT
1 0 1 ANALOG LOCK DETECT
1 1 0 FASTLOCK SWITCH
1 1 1 LOGIC LOW

Specifications subject to change without notice.
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CRYSTEK RF PLL Synthesizer

‘ MICROWAVE CPLL58-1800-1860

A DIVISION OF CRYSTEK CORFORATION 0.582" x 0.800" SMD

A

Control Register Map

I ! o«
x oz & w ]
R woE| B0 | b |2Eu| g
o =
RESYNG ga | 3 CHARGE PUMP 25| B2 | 5% |52k 23 CONTROL
g5 | B CURReNTSETTING |TE S| 29 | 88 |5er| g BITS
g Shol 88 | uo 25 ox
S %R | =
pB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DBY | DB | DB7 | DBE | DBS | DB4 | DB3 | DB2 | DB1 | DBO
sa | s3 s2 st | us | cps | cra | cpi | cro | us | ua | us | w2 | w1 | o | c10)
y y
REFy COUNTER
U6 DOUBLER vl RESET
0 DISABLED 0 DISABLED
1 ENABLED 1 ENABLED
A
u2 | RFCHARGE PUMP THREE- STATE
0 DISABLED
1 THREE-STATE
A
U3 RF POWER-DOWN
0 NORMAL OPERATION
1 POWER-DOWN
y \
s4 s3 s2  s1 RESYNC U4 LOCK DETECT PRECISION
) ) ) 1 1 0 24 PFD CYCLES
0 0 1 0 2 1 40 PFD CYCLES
0 0 1 1 3
. . . Y
. us PHASE DETECTOR POLARITY
1 1 0 1 13
1 1 1 0 14 ) NEGATIVE
1 1 1 1 15 1 POSITIVE
y
Tep (A)
cp P2 PL  CPO
3 C c 27 | 5.1 | 100
0 0 0 0 118 | 063 | 032
0 0 0 1 246 | 125 | o064
0 0 1 0 354 | 188 | 096
0 0 1 1 472 | 250 | 128
0 1 0 0 500 | 313 | 159
0 1 0 1 708 | 375 | 192
0 1 1 0 826 | 438 | 223
0 1 1 1 945 | 500 | 255
1 0 0 o | oso | 031 | o016
1 0 0 1 123 | 063 | 032
1 0 1 0 177 | oea | o4s
1 0 1 1 236 | 125 | o064
1 1 0 0 205 | 157 | 080
1 1 0 1 354 | 188 | 096
1 1 1 0o | a13 | 219 | 112
1 1 1 1 473 | 250 | 128

Specifications subject to change without notice.
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V<< CRYSTEK RF PLL Synthesizer

MICROWAVE CPLL58-1800-1860
k A DIVISION OF CRYSTEK CORPORATION 0.582" x 0.800" SMD

Noise and Spur Register

a ow
g 28
i NOISE AND SPUR MODE RESERVED w2 CONTROL
7 2 BITS
w o
4 0
pB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
T9 T8 T7 T6 T5 T4 T3 T2 T1 | c2) | c1)
A
DB10, DB5, DB4, DB3 | RESERVED
0 | RESERVED
THESE BITS MUST BE SET TO 0 FOR
NORMAL OPERATION.
A
DBY, DB8, DB7, DB6, DB2 NOISE AND SPUR SETTING
00000 LOWEST SPUR MODE
11100 LOW NOISE AND SPUR MODE
11111 LOWEST NOISE MODE

Programming Crystek p/n: CPLL58-1800-1860

TBD

Specifications subject to change without notice.
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