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HMC394LP4
GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501

General Description

Features

Functional Diagram
The HMC394LP4 is a low noise GaAs HBT pro-
grammable 5-bit counter in a leadless LP4 surface 
mount package. This device allows continuous 
division from N= 2 to 32 at input frequencies up 
to 2.2 GHz. The output voltage swing is 800 mV 
with a duty cycle inversely proportional to N. The 
low additive SSB phase noise of -153 dBc/Hz at 
100 KHz offset makes this counter an excellent 
choice for low noise synthesizer applications.

SSB Phase Noise: -153 dBc/Hz @ 100 kHz

Selectable Division from 2 to 32

Parallel 5-Bit  Control

Wide Input Power Range: -20 to +10 dBm

LP4 SMT Package

Guaranteed Performance, Vcc= 5V, 25 Deg °C
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Typical Applications
Programmable divider for offsett synthesizer
and variable divide by N applications:

 • Satellite Communication Systems

 • Pt-Pt and Pt-MPt Radios

 • LMDS

 • SONET

1. Divider will operate down to DC for square-wave input signal.

Bottom
View



MICROWAVE CORPORATION

3 - 63
For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
12 Elizabeth Drive, Chelmsford, MA 01824 Phone: 978-250-3343  Fax: 978-250-3373

Visit us at www.hittite.com, or Email at sales@hittite.com

3

F
R

E
Q

. D
IV

ID
E

R
S

 &
 D

E
T

E
C

TO
R

S
 -

 S
M

T-30

-20

-10

0

10

20

0 0.5 1 1.5 2 2.5 3

 IN
P

U
T

 P
O

W
E

R
 (

dB
m

)

INPUT FREQUENCY (GHz)

-30

-20

-10

0

10

20

0 0.5 1 1.5 2 2.5 3

 IN
P

U
T

 P
O

W
E

R
 (

dB
m

)

INPUT FREQUENCY (GHz)

-160

-150

-140

-130

-120

-110

-100

-90

-80

-70

-60

102 103 104 105 106 107

S
S

B
 P

H
A

S
E

 N
O

IS
E

 (
dB

c/
H

z)

OFFSET FREQUENCY (Hz)

GaAs MMIC SUB-HARMONICALLY PUMPED MIXER  17 - 25  GHz  

HMC394LP4

SSB Phase Noise Performance,
Fin= 1 GHz, N= 4, T= 25 °C

GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  
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Input Sensitivity Window vs.
Temperature, N= 16, T= -40 °C to +85 °C

Output Power, 5 Major Divide
Ratio States, T= 25 °C
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GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4

-20

-15

-10

-5

0

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

N=2
N=4
N=8
N=16
N=32

O
U

T
P

U
T

 L
E

V
E

L 
(d

B
m

)

INPUT FREQUENCY (GHz)

-30

-25

-20

-15

-10

-5

0

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

N=2
N=8
N=16
N=32

O
U

T
P

U
T

 L
E

V
E

L 
(d

B
m

)

INPUT FREQUENCY (GHz)

-30

-25

-20

-15

-10

-5

0

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

N=2
N=4
N=8
N=16
N=32

O
U

T
P

U
T

 L
E

V
E

L 
(d

B
m

)

INPUT FREQUENCY (GHz)

2nd Harmonic,
Pin= 0 dBm, T= 25 °C

3rd Harmonic,
Pin= 0 dBm, T= 25 °C

4th Harmonic,
Pin= 0 dBm, T= 25 °C

5th Harmonic,
Pin= 0 dBm, T= 25 °C

-20

-15

-10

-5

0

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

N=4
N=8
N=16
N=32

O
U

T
P

U
T

 L
E

V
E

L 
(d

B
m

)

INPUT FREQUENCY (GHz)



MICROWAVE CORPORATION

3 - 65
For price, delivery, and to place orders, please contact Hittite Microwave Corporation:
12 Elizabeth Drive, Chelmsford, MA 01824 Phone: 978-250-3343  Fax: 978-250-3373

Visit us at www.hittite.com, or Email at sales@hittite.com

3

F
R

E
Q

. D
IV

ID
E

R
S

 &
 D

E
T

E
C

TO
R

S
 -

 S
M

T

Absolute Maximum Ratings

)V5+=ccV(tupnIFR mBd31+

ccV V5.5+

cigoLV ccV2.1-ot6.1-

erutarepmeTegarotS Cged051+ot56-

erutarepmeTgnitarepO Cged58+ot55-

Pin Locations & Outline Drawing

1. MATERIAL:

 A. PACKAGE BODY - LOW STRESS INJECTION -MOLDED PLASTIC,
 SILICA & SILICONE INPREGNATED.
 B. LEADFRAME MATERIAL: COPPER ALLOY

2. PLATING: LEAD-TIN SOLDER PLATE

3. DIMENSIONS ARE IN INCHES (MILLIMETERS)

4. CHARACTERS TO BE HELVETICA MEDIUM, .020 HIGH USING WHITE
 INK, LOCATED APPROX AS SHOWN

5. DIMENSION DOES NOT INCLUDE MOLDFLASH OF 0.15mm PER SIDE.

6. PAD BURR LENGTH SHALL BE 0.15mm MAXIMUM
    PAD BURR HEIGHT SHALL BE .25mm MAXIMUM.

7. PACKAGE WARP SHALL NOT EXCEED .050mm

GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4
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GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4
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Pin Description
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GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4

Pin Description (continued)
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GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4

HMC394LP4 Programming Truth Table

noitcnuF
)BSL(

0A 1A 2A 3A 4A

2/ 1 0 0 0 0

3/ 0 1 0 0 0

4/ 1 1 0 0 0

- - - - - -

23/ 1 1 1 1 1

.stupnilortnoccigolelbatapmocSOMCera4Ahguorht0A:etoN

HMC394LP4 Evaluation PCB Truth Table

noitcnuF 1S 2S 3S 4S 5S

2/ 1 0 0 0 0

3/ 0 1 0 0 0

4/ 1 1 0 0 0

- - - - - -

23/ 1 1 1 1 1

.dellatsnirepmuJ=0:etoN
.dellatsnionrepmuJ=1

.edomrewophgihrof6SrepmujllatsnI

Note:
The evaluation PCB for the HMC394LP4 contains 10K Ohm 
pull up resistors for each of the fi ve control inputs A0 through 
A4. Programming the 31 distinct division ratios, consists of 
installing or removing jumpers S1 through S5, as shown 
below.
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The circuit board used in the fi nal application should use RF circuit design techniques. Signal lines should 
have 50 ohm impedance while the package ground leads and backside ground slug should be connected 
directly to the ground plane similar to that shown. A suffi cient number of via holes should be used to con-
nect the top and bottom ground planes. The evaluation circuit board shown is available from Hittite upon 
request.

Note: C1 and C3 bypass capacitors are not necessary if power supply trace is short.

HMC394LP4 Evaluation PCB

Evaluation Circuit Board Layout Design Details
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GaAs HBT PROGRAMMABLE 
5-BIT COUNTER, DC - 2.2 GHz  

v00.0501 HMC394LP4


