
Analog Devices Welcomes  
Hittite Microwave Corporation 

NO CONTENT ON THE ATTACHED DOCUMENT HAS CHANGED 

www.analog.com www.hittite.com 

http://www.analog.com/


THIS PAGE INTENTIONALLY LEFT BLANK



C45
0.47uF

C42
4.7uF

C2
0.47uF

C6
0.47uF

C11
0.47uF

C12
0.47uF

R12

51

R2
0

C1
10uF

R1
0

R15
0

R19
0

0.1uF

C34

C35
0.0033uF

R27

1K

C38
68pF

R28

1K

C37
68pF

0.1uF

C28

0.1uF
C30

20K
R22 C27

0.47uF

0.1uF
C32 C33

0.001uF

20K
R25

0.1uF
C20

C4
22pF

C36
270pF

TP1
DEPOP

C39
4.7uF

TP2
DEPOP

R5

0

R20

51

C44
4.7uF

C5

0.001uF

R17

DEPOP

C47

DEPOP

C31

DEPOP

C3
0.47uF

C43
0.47uFC41

4.7uF

C7
0.47uF

L3

47nH
R26
1K

C13
22pF

C14
0.47uF

C40
4.7uF

R31
DEPOP

51

R29

C18
0.47uF

C29
47pF

J3

SSW-106-01-T-D

9

11

1

3

5

7

2

4

6

8

10

12

J1

R32
DEPOP

CVHD-950

Y1

4

1

3

2

GND

FOUT

VC

VDD

R8

0

C8

1.5pF

L2
47nH

J2

R23
DEPOP

R18
0

R21
0

129268

SCH, CUSTOMER EVALALUATION  PLL & VCO FO & FO/2

10/01/2010D.YOUNG B

A 20100115 ----- PRODUCTION RELEASE PER ECN 20100115 D. YOUNG 24/01/10

09/14/2012V. VADUVAPRODUCTION CHANGE PER CP 121275-----CP121275B

1   OF   2

20 Alpha Rd   Chelmsford, MA 01824
HITTITE MICROWAVE CORPORATION

DRAWN BY DATE
CODE ID NO. SIZE REV

1CN88

TITLE

DRAWING #:

PROJECT

SHEET

REVISIONS
REV ECN# ZONE NAME DATEDESCRIPTION

A

B

C

D

12345678

8 7 6 5 4 3 2 1

A

B

C

D

DNO
TI

CE
 O

F 
PR

O
PR

IE
TA

RY
 P

RO
PE

RT
Y:

 T
HI

S 
DO

CU
M

EN
T 

AN
D 

TH
E 

IN
FO

RM
AT

IO
N 

CO
NT

AI
NE

D 
IN

 IT
 A

RE
 T

HE
 P

RO
PR

IE
TA

RY
 P

RO
PE

RT
Y 

O
F 

HI
TT

IT
E 

M
IC

RO
W

AV
E 

CO
RP

O
RA

TI
O

N.
 IT

 M
AY

 N
O

T 
BE

 C
O

PI
ED

 O
R 

US
ED

IN
 A

NY
 M

AN
NE

R 
NO

R 
M

AY
 A

NY
 O

F 
TH

E 
IN

FO
RM

AT
IO

N 
IN

 O
R 

UP
O

N 
IT

 B
E 

US
ED

 F
O

R 
AN

Y 
PU

RP
O

SE
 W

IT
HO

UT
 T

HE
 E

XP
RE

SS
ED

 W
RI

TT
EN

 C
O

NS
EN

T 
O

F 
AN

 A
UT

HO
RI

ZE
D 

AG
EN

T 
O

F 
HI

TT
IT

E 
M

IC
RO

W
AV

E 
CO

RP
O

RA
TI

O
N.

U1

HMC822LP6CE

23

22

21

15

3

7

39

25

27

30

31 32

10

29

28

33

16

4

17

40

1

9

8

6

5

3837363534

26

24

20

2

19 18 14 13 12 11

AVDD

BI
AS

CE
N

CP

DV
DD

3V

LD
_S

DO

RF_N

RF_P

RVDD

SC
K

SD
I

SEN

VCC1

VCC2

VC
CP

D

VDDCP

VPPCP

XR
EF

P

VTUNE

VC
CH

F

VC
CP

S

CAL

CHARGE
PUMP

CONTROL

/2, /1
OR 2X

R
DIVIDER

N
DIVIDER DETECTOR

FREQ.
PHASE

MODULATOR

N/
C

N/
C

N/
C

N/
C

N/
C

N/
C

N/
C

N/C

N/C

N/C

N/C

N/
C

N/
C

N/
C

N/C

N/C

N/C

N/C

N/C

L1
8.2nH

C46
DEPOP

V_IO

+3V

+3V

TCXO

+5V

+5V

+3V

+5V

+5V

100K
R6

+3V

JP1

2
1

CEN

SDI

SDI

SCK

SCK

VTUNE

SEN

SEN

SDO

SDO
NC

NCNC

NC
NC
NC

NC NC NC

NC
NC

NC

REG_EN(AD4)

TCXO

50 Ohm Trace

GND Test Point

External Reference Input

Header to USB Board

Lock Detect

LOOP FILTER

50 Ohm Co-Planar Trace

Integrated PLL & VCO
Eval

50 Ohm Co-Planar Trace

HMC822LP6CE Fo & Fo/2



R14
4.7K

R16
3.3K

C55
0.01uF

HMC860LP3E

U316 15 14 13

12

11

10

9

8765

4

3

2

1 VDD

EN

REF

HV
3

RD
3

RD
4

HV
4

VR4

VR3

VR2

VR1

HV
2

RD
2

RD
1

HV
1

GND BAND
GAP

V_IO

0.01uF
C54

+3V

+5V

TCXO

0.2

R3

0.2

R4

U2

HMC860LP3E

16 15 14 13

12

11

10

9

8765

4

3

2

1 VDD

EN

REF

HV
3

RD
3

RD
4

HV
4

VR4

VR3

VR2

VR1

HV
2

RD
2

RD
1

HV
1

GND BAND
GAP

R30

220K

TP3 10uF
C25 C24

0.1uF

0.47uF
C26

C21
0.047uF

C22
0.047uF

TP4

220K

R13

C15
10uF

10uF
C16

10uF
C17

C53
0.01uF

C52

0.047uF

0.01uF
C51

R11

4.7K

R10

220K

DEPOP
C50

C49
0.47uF

D.YOUNG B10/01/2010

SCH, CUSTOMER EVALALUATION  PLL & VCO FO & FO/2

129268 2   OF   2

20 Alpha Rd   Chelmsford, MA 01824
HITTITE MICROWAVE CORPORATION

DRAWN BY DATE
CODE ID NO. SIZE REV

1CN88

TITLE

DRAWING #:

PROJECT

SHEET

A

B

C

D

12345678

8 7 6 5 4 3 2 1

A

B

C

D

D

C48
10uF 0.1uF

C19

C10
DEPOP

0.2

R7

JP4
21

JP3
21

JP2
21

R9

4.7K

0.047uF

C23

NC
NC

NCNCNC

NCNC
NC

NC
NC NC

REG_EN(AD4)

A recommended design practice is to connect the regulator Enable Pin #3 through a 4.7kOhm resistor to
the system microcontroller/FPGA for power management control
Small series resistors required in VR1 and VR4 output paths, as shown 

Supply Regulator for PLL+VCO

+5.5V

GND



R6
DEPOP

C44
4.7uF

C45
0.47uF

C43
0.47uF

C42
4.7uF

C41
4.7uF

C2
0.47uF

C7
0.47uF

C6
0.47uF

C11
0.47uF

C12
0.47uF

R12

51

J3

SSW-106-01-T-D

9

11

1

3

5

7

2

4

6

8

10

12

R2
0

C1
10uF

R1
0

R15
0

R17

DEPOP

R19
0

0.1uF

C34

R26
1K

C35
0.0033uF

R27

1K

C38
68pF

R28

1K

C37
68pF

0.1uF

C28

0.1uF
C30

20K
R22 C27

0.47uF

0.1uF
C32 C33

0.001uF

20K
R25

0.1uF
C20

Y1

4

1

3

2

GND

FOUT

VC

VDD

C4
22pF

C5

0.001uF

J1

C36
270pF

C3
0.47uF

TP1
DEPOP

R23
DEPOP

C39
4.7uF

C18
0.47uF

TP2
DEPOP

R20

51

51

R29

129275

SCH, CUSTOMER EVALUATION PLL & VCO 2 X FO

10/01/2010D.YOUNG B

A ----- ----- PRODUCTION RELEASE PER ECN 20100127 D. YOUNG 10/01/2010

09/14/2012V. VADUVACHANGE RELEASE PER CP121275----CP121275B

22-11-2012_15:16

1   OF   2

20 Alpha Rd   Chelmsford, MA 01824
HITTITE MICROWAVE CORPORATION

DRAWN BY DATE
CODE ID NO. SIZE REV

1CN88

TITLE

DRAWING #:

PROJECT

SHEET

REVISIONS
REV ECN# ZONE NAME DATEDESCRIPTION

A

B

C

D

12345678

8 7 6 5 4 3 2 1

A

B

C

D

DNO
TI

CE
 O

F 
PR

O
PR

IE
TA

RY
 P

RO
PE

RT
Y:

 T
HI

S 
DO

CU
M

EN
T 

AN
D 

TH
E 

IN
FO

RM
AT

IO
N 

CO
NT

AI
NE

D 
IN

 IT
 A

RE
 T

HE
 P

RO
PR

IE
TA

RY
 P

RO
PE

RT
Y 

O
F 

HI
TT

IT
E 

M
IC

RO
W

AV
E 

CO
RP

O
RA

TI
O

N.
 IT

 M
AY

 N
O

T 
BE

 C
O

PI
ED

 O
R 

US
ED

IN
 A

NY
 M

AN
NE

R 
NO

R 
M

AY
 A

NY
 O

F 
TH

E 
IN

FO
RM

AT
IO

N 
IN

 O
R 

UP
O

N 
IT

 B
E 

US
ED

 F
O

R 
AN

Y 
PU

RP
O

SE
 W

IT
HO

UT
 T

HE
 E

XP
RE

SS
ED

 W
RI

TT
EN

 C
O

NS
EN

T 
O

F 
AN

 A
UT

HO
RI

ZE
D 

AG
EN

T 
O

F 
HI

TT
IT

E 
M

IC
RO

W
AV

E 
CO

RP
O

RA
TI

O
N.

C47
47pF

C13
22pF

C14
0.47uF

C40
4.7uF

L3

47nH

R18
0

R21
0

R31

0

C46
27pF

R7
DEPOP

R8

0

C31
DEPOP

C29
1pF

L2
47nH

C8

8.2pF

L1
10nH

J2

L4

1.8nH

U1

HMC822LP6CE

23

22

21

15

3

7

39

25

27

30

31 32

10

29

28

33

16

4

17

40

1

9

8

6

5

3837363534

26

24

20

2

19 18 14 13 12 11

AVDD

BI
AS

CE
N

CP

DV
DD

3V

LD
_S

DO

RF_N

RF_P

RVDD

SC
K

SD
I

SEN

VCC1

VCC2

VC
CP

D

VDDCP

VPPCP

XR
EF

P

VTUNE

VC
CH

F

VC
CP

S

CAL

CHARGE
PUMP

CONTROL

/2, /1
OR 2X

R
DIVIDER

N
DIVIDER DETECTOR

FREQ.
PHASE

MODULATOR

N/
C

N/
C

N/
C

N/
C

N/
C

N/
C

N/
C

N/C

N/C

N/C

N/C

N/
C

N/
C

N/
C

N/C

N/C

N/C

N/C

N/C

+5V

+3V

+3V

+5V

+5V

+5V

+3V

TCXO

100K
R5

JP1

2
1

+3V

V_IO

VTUNE

CEN

SCK

SCK

SDI

SDI

SEN

SEN

SDO

SDO
NC

NC

NC

NC
NC

NC NC NC

NC
NC
NC

REG_EN(AD4)

TCXO

50 Ohm Co-Planar Trace

LOOP FILTER

50 Ohm Trace

GND Test Point

External Reference Input

Header to USB Board

Lock Detect

Eval
Integrated PLL & VCO

50 Ohm Co-Planar Trace

HMC822 2xFo



129275

SCH, CUSTOMER EVALUATION PLL & VCO 2 X FO

10/01/2010 BD.YOUNG

2   OF   2

20 Alpha Rd   Chelmsford, MA 01824
HITTITE MICROWAVE CORPORATION

DRAWN BY DATE
CODE ID NO. SIZE REV

1CN88

TITLE

DRAWING #:

PROJECT

SHEET

A

B

C

D

12345678

8 7 6 5 4 3 2 1

A

B

C

D

D

0.047uF

C23

R9

4.7K

3.3K
R24

JP4
21

JP3
21

JP2
21

0.2

R14

DEPOP
C55

0.1uF
C54

10uF
C53

0.47uF
C10

DEPOP
C52

220K

R10

4.7K
R16

4.7K

R11

0.01uF
C50

0.047uF

C9

0.01uF
C49

10uF
C17

10uF
C16

10uF
C15

R13

220K

TP4

0.047uF
C22

0.047uF
C21

0.47uF
C26

0.1uF
C24

10uF
C25

TP3

R30

220K

U2

HMC860LP3E

16 15 14 13

12

11

10

9

8765

4

3

2

1 VDD

EN

REF

HV
3

RD
3

RD
4

HV
4

VR4

VR3

VR2

VR1

HV
2

RD
2

RD
1

HV
1

GND BAND
GAP

0.2

R4

0.2

R3

TCXO

+5V

+3V

0.01uF
C51

V_IO

HMC860LP3E

U316 15 14 13

12

11

10

9

8765

4

3

2

1 VDD

EN

REF

HV
3

RD
3

RD
4

HV
4

VR4

VR3

VR2

VR1

HV
2

RD
2

RD
1

HV
1

GND BAND
GAP

0.01uF
C48

NCNC
NC

NC
NC NC

NC NC NC
NC

NC

REG_EN(AD4)

GND

+5.5V

Supply Regulator for PLL+VCO

Small series resistors required in VR1 and VR4 output paths, as shown 
the system microcontroller/FPGA for power management control
A recommended design practice is to connect the regulator Enable Pin #3 through a 4.7kOhm resistor to
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