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GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  

v03.0110

General Description

Features

Functional Diagram

The hmc798Lc4 is a 24 - 34 Ghz sub-harmonically 

Pumped (x2) mmic mixer with an integrated Lo 

ampliier in a leadless rohs compliant smT package. 

The 2Lo to rF isolation is excellent at 30 db,  

eliminating the need for additional iltering. The 

Lo ampliier is a single bias +5V design with a 

nominal +4 dbm drive requirement. The rF and 

Lo ports are matched to 50 ohms for ease of  

use while the iF covers Dc to 4 Ghz. The hmc798Lc4 

eliminates the need for wire bonding, allowing use of 

surface mount manufacturing techniques.

integrated Lo ampliier: +4 dbm input

sub-harmonically Pumped (x2) Lo

Wideband iF: Dc - 4 Ghz

single Positive supply: +5V @ 95ma

24 Lead 4x4mm smT Package: 16mm²

Electrical Speciications, T
A
 = +25°C, Vcc = 5V

Typical Applications

The hmc798Lc4 is ideal for:

• Point-to-Point radios  

• Point-to-multi-Point radios & VsaT

• Test equipment & sensors

• military end-use

• saTcom

Parameter

iF = 1 Ghz 

Lo = 4 dbm

iF = 1 Ghz 

Lo = 4 dbm units

min. Typ. max. min. Typ. max.

Frequency range, rF 24 - 29.5 29.5 - 34 Ghz

Frequency range, Lo 12 - 16 13.5 - 17.75 Ghz

Frequency range, iF Dc - 4 Dc - 4 Ghz

conversion Loss 11 13 10 12 db

2Lo to rF isolation 25 30 20 25 db

2Lo to iF isolation 45 35 db

iP3 (input) 17 20 19 22 dbm

1 db compression (input) 10 12 dbm

supply current (idd) 95 125 95 125 ma

*Unless otherwise noted, all measurements performed as upconverter, IF= 1 GHz, LO = 4 dBm
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Conversion Gain vs. Temperature, LSB Conversion Gain vs. Temperature, USB

Conversion Gain vs. LO Drive, LSB Isolations

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  

Input IP3 vs. LO Drive Input IP3 vs. Temperature

-20

-18

-16

-14

-12

-10

-8

-6

-4

23 24 25 26 27 28 29 30 31 32 33 34 35

+25 C
+85 C
 -40 C

FREQUENCY (GHz)

C
O

N
V

E
R

S
IO

N
 G

A
IN

 (
d
B

)

-20

-18

-16

-14

-12

-10

-8

-6

-4

23 24 25 26 27 28 29 30 31 32 33 34 35

 6 dBm
 4 dBm
 2 dBm

FREQUENCY (GHz)

C
O

N
V

E
R

S
IO

N
 G

A
IN

 (
d
B

)

10

12

14

16

18

20

22

24

23 24 25 26 27 28 29 30 31 32 33 34 35

 6 dBm
 4 dBm
 2 dBm

FREQUENCY (GHz)

II
P

3
 (

d
B

m
)

-20

-18

-16

-14

-12

-10

-8

-6

-4

23 24 25 26 27 28 29 30 31 32 33 34 35

+25 C
+85 C
 -40 C

FREQUENCY (GHz)

C
O

N
V

E
R

S
IO

N
 G

A
IN

 (
d
B

)

-70

-60

-50

-40

-30

-20

-10

0

23 24 25 26 27 28 29 30 31 32 33 34 35

 2LO/RF
 2LO/IF
 LO/RF
 IF/RF
 LO/IF

FREQUENCY (GHz)

IS
O

L
A

T
IO

N
 (

d
B

)

10

12

14

16

18

20

22

24

23 24 25 26 27 28 29 30 31 32 33 34 35

+25 C
+85 C
 -40 C

FREQUENCY (GHz)

II
P

3
 (

d
B

m
)



9

m
ix

e
r

s
 -

 s
u

b
-h

a
r

m
o

n
ic

 -
 s

m
T

9 - 3

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824

Phone: 978-250-3343     Fax: 978-250-3373     Order On-line at www.hittite.com

Application Support: Phone: 978-250-3343  or  apps@hittite.com

Input IP2 vs. LO Drive Input IP2 vs. Temperature

Input P1dB vs. Temperature, LSB Input P1dB vs. Temperature, USB

* Two-tone input power = 0 dBm each tone, 1 MHz spacing.

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  

Conversion Gain vs. IF Frequency, USBConversion Gain vs. IF Frequency, LSB

40

45

50

55

60

65

70

75

80

23 24 25 26 27 28 29 30 31 32 33 34 35

 6 dBm
 4 dBm
 2 dBm

FREQUENCY (GHz)

II
P

2
 (

d
B

m
)

0

2

4

6

8

10

12

14

16

18

24 25 26 27 28 29 30 31 32 33 34

+25 C
+85 C
 -40 C

FREQUENCY (GHz)

P
1
d
B

 (
d
B

m
)

40

45

50

55

60

65

70

75

80

23 24 25 26 27 28 29 30 31 32 33 34 35

+25 C
+85 C
 -40 C

FREQUENCY (GHz)

II
P

2
 (

d
B

m
)

0

2

4

6

8

10

12

14

16

18

24 25 26 27 28 29 30 31 32 33 34

 +25 C
 +85 C
  -40 C

FREQUENCY (GHz)

P
1
d
B

 (
d
B

m
)

-20

-18

-16

-14

-12

-10

-8

-6

-4

23 24 25 26 27 28 29 30 31 32 33 34 35

 1000 MHz
 2000 MHz
 3750 MHz

RF FREQUENCY (GHz)

C
O

N
V

E
R

S
IO

N
 G

A
IN

 (
d
B

)

-20

-18

-16

-14

-12

-10

-8

-6

-4

23 24 25 26 27 28 29 30 31 32 33 34 35

 1000 MHz
 2000 MHz
 3750 MHz

RF FREQUENCY (GHz)

C
O

N
V

E
R

S
IO

N
 G

A
IN

 (
d
B

)



9

m
ix

e
r

s
 -

 s
u

b
-h

a
r

m
o

n
ic

 -
 s

m
T

9 - 4

For price, delivery and to place orders: Hittite Microwave Corporation, 20 Alpha Road, Chelmsford, MA 01824

Phone: 978-250-3343     Fax: 978-250-3373     Order On-line at www.hittite.com

Application Support: Phone: 978-250-3343  or  apps@hittite.com

RF Return Loss

LO Return Loss

IF Return Loss

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  

MxN Spurious Outputs

@ RF Port, Vdd = 5V
nLo

miF 2 1 0

-3 68

-2 53 71 66

-1 0 49 32

0 1 31

1 1 45 31

2 54 66 65

3 66

iF = 2 Ghz @ -10 dbm 

Lo = 15 Ghz @ 4 dbm 

all values in dbc below iF power level (2Lo - 1iF)

measured as upconverter
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Outline Drawing

noTes:

1. PacKaGe boDY maTeriaL: aLumina. 

2. LeaD anD GrounD PaDDLe PLaTinG: GoLD FLash oVer nicKeL.

3. Dimensions are in inches (miLLimeTers). 

4. LeaD sPacinG ToLerance is non-cumuLaTiVe.

5. characTers To be heLVeTica meDium, .025 hiGh, bLacK inK,

     or Laser marK LocaTeD aPProx. as shoWn.

6. PacKaGe WarP shaLL noT exceeD 0.05mm DaTum   – c –

7. aLL GrounD LeaDs anD GrounD PaDDLe musT be soLDereD

     To Pcb rF GrounD. 

Absolute Maximum Ratings

rF / iF input (Vdd = +5V) +13 dbm

Lo Drive (Vdd = +5V) +10 dbm

Vdd 5.5V

channel Temperature 175 °c

continuous Pdiss (Ta = 85 °c) 

(derate 8.33 mW/°c above 85 °c)
0.75 mW

Thermal resistance 

(junction to ground paddle)
119 °c/W

storage Temperature -65 to +150 °c

operating Temperature -40 to +85 °c

eLecTrosTaTic sensiTiVe DeVice

obserVe hanDLinG PrecauTions

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  
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Pin Descriptions

Pin number Function Description interface schematic

1, 4, 6, 7, 9, 

12 - 14, 16, 18, 

19, 24

GnD
These pins and package bottom must be 

connected to rF/Dc ground.

2, 3, 10, 17, 

20 - 23
n/c

no connection required. The pins are not connected internally; 

however, all data shown herein was measured with these pins 

connected to rF/Dc ground externally.

5 iF

This pin is Dc coupled and should be Dc blocked externally using 

a series capacitor whose value has been chosen to pass the 

necessary iF frequency range.  any applied Dc voltage to this pin 

will result in die non-function and possible die failure.

8 rF
This pin is Dc coupled 

and matched to 50 ohms.

11 Vcc Power supply for the Lo ampliier.

15 Lo
This pin is Dc blocked

and matched to 50 ohms.

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  
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HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  

Evaluation PCB

item Description

J1 - J3 Pcb mount sma rF connector

J2, J3 Pcb mount sri K connector

J4, J5 Dc Pin

c1 100 pF capacitor, 0402 Pkg.

c2 10,000 pF capacitor, 0603 Pkg.

c3 4.7 µF Tantalum capacitor, case a

u1 hmc798Lc4 mixer

Pcb [2] 126598 evaluation Pcb

[1] reference this number when ordering complete evaluation Pcb

[2] circuit board material: arlon 25Fr or rogers 4350

The circuit board used in this application should use 

rF circuit design techniques. signal lines should 

have 50 ohm impedance while the package ground 

leads and exposed paddle should be connected 

directly to the ground plane similar to that shown. 

a sufficient number of via holes should be used 

to connect the top and bottom ground planes. 

The evaluation board should be mounted to an 

appropriate heat sink. The evaluation circuit board 

shown is available from hittite upon request.

List of Materials for Evaluation PCB 126601 [1]
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Notes:

HMC798LC4
v03.0110

GaAs MMIC SUB-HARMONIC

SMT MIXER, 24 - 34 GHz  
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