
Fe

De
The
and
am
pat
the
To-

Ty
Ta=

Pa

Fre

Ga

Ga

In

Ou

Ou

OI

Po

Op

Th

Th

eatures:
•
• 33 dBm
• OIP3 45
•
• Fully M
• Interna
•

escriptio
e MMA-4459
d 5.9 GHz fre

mplifier is 25 d
ttern is 802.1

e output powe
-Point) radio 

ypical R
=25 ºC, Z0=5

arameter 

equency R

ain (Typ)
ain Flatnes

utput Retu

u

IP3 (Typ) 

out @ 2.5

perating Cu

hermal Res

hermal Res

: 
31 dB Gain 

m P-1dB 
5 dBm 

25.0 dBm Linear Po
Matched Inpu

l Bias Tee 
Surface Mount, RoHS Compliant QFN 5x5mm Package

on: 

equency band
Bm linear po
6x 64QAM. T

er stage of Wi
applications f

RF Perfo
50 ohm 

Range

s (Typ)
put Return

urrent Ran

sistance (D

sistance (O

out @ 2.5% E
t and Output

33H-M5 is a power amplifie
d. Based on a
wer at 2.5%

This linear pow
Max and WLA

for this band. 

rmance

ge

Driver Stage

Output Stag

EVM (802.11 6
t for Easy Ca

er with the Sta
dvanced robu
EVM and ach
wer amplifier 
AN infrastruc

Units

MHz

dB

+/-dB

dB

dB

dBm

dBm

dBm

mA

e) °C /W

ge) °C /W

64QAM) 
ascade 

ate-of-the-Art
ust HFET dev
ieves an ACP
also has high

ctures and acc

:  Vd1= 7.5V, Vd2= 7.5V, Vg1= -0.8V, Vg2= -0.8V, Idq1=410mA

s 

B

W

W

M

t linear power
vice technolog
PR better tha
h gain. Ideal a
cess points. It

T

gy, the lineari
n -36 dBc.  T
applications in
t also can be 

Typical Data

4400-5900

31
2.5

10

10
33

45 

25.0
1050

20

16

MA-445933H-M5

between
ity of this pow
he modulatio
nclude the dri
used for PTP

a

4.4 GHz 
wer 
n test 
ver and 

P (Point-

Idq2=622 mA, 

rrn Loss (Typ)
tput P1dB (Typ)

% EVM (Typ)

Loss (Typ)

4.4 - 5.9 GHz 2W High Efficiency Linear Power Amplifier

www.cmlmicro.com 1 August 2019



Ty
Idq

ypical R
q2=620mA, Z

RF Perfo
Z0=50 ohm, T

rmance
Ta=25 ºC

: Vd1=7.5V, Vd2=7.5V, Vg1=-0.8, Vg2=-0.8V, Idq1=410mAA,

M
4..4 – 5.9 GHzz 2W High EEfficiency 

Linear Power Amplifier 

MA-4445933H-M5

www.cmlmicro.com 2 August 2019



M
SY

Ig

 

*Op

Maximum
YMBOL P

Vdd1 
Vdd2 
Vgg1 
Vgg2 
Idq1 
Idq2 

g1 and Ig2 
Ip 

Pdiss 
Pin max 

Tstg 
peration of this de

m Rating
PARAMETER

Drain-Sou
Drain-Sour
Gate-Sou
Gate-Sour

Drain 
Drain C

P
DC 

R

Sto
evice above any 

gs:  (Ta= 25
RS 
rce Voltage D
rce Voltage O
rce Voltage D
rce Voltage O
Current Drive
Current Outpu
Gate Curren

inch-Off Curr
Power Dissip

RF Input Pow

rage Temper
one of these pa

5 °C)*

Driver Stage
Output Stage
Driver Stage 
Output Stage
er Stage 
ut Stage 

nt 
rent 
pation 
wer 

ature 
rameters may ca

UNITS
V 
V 
V 
V 

mA 
mA 
mA 
mA 
W 

dBm 

ºC 
ause permanent 

A

damage.

ABSOLUTE M
10 
10 
-5 
-5 

500
750
10 
10 
9.0
+10

-55 to 

MAXIMUM

0 
0 

0 
0 

150 
Tch Chaannel Temperrature ºC 1755 

Toper Operating Temperature ºC -40 to +85 

M
4..4 – 5.9 GHzz 2W High EEfficiency 

Linear Power Amplifier 

MA-4445933H-M5

www.cmlmicro.com 3 August 2019



Small Signal Gain and S-Parameters

S11, S22, S21
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MMechaniccal Information:  
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MMechaniccal Information:  

M
4..4 – 5.9 GHzz 2W High EEfficiency 

Linear Power Amplifier 

MA-4445933H-M5

Page 6 of 8

www.cmlmicro.com 6 August 2019



Figurre 1 Evaluation
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Application  NNote

The  evaluation boaard, shown in  Figure 1, is  fabricated with 
Rogers’s 4003 matterial, 20 mil  thick, 2 oz copper weight  and 
includes four DC innput connections and two  RF lines. The
MMA-445933H-M5  shown in the  center of board is a 2 watt high
gain  and high lineaarity amplifier.  The MMA-445933H-M5  is a 3 
stage  amplifier asssembly die attach to the modified ‘02’ package 
which  includes fouur bias entries  and two RF  connections.  The 
bias tees are built--in to the package. Small  value bypassing 
capacitors are incluuded with assembly.  Proper bypassing  is still 
required on the DCC  lines.  The  amplifier operates over a 
temperature rangee  of approximately 85°C.

The  PCB requires  via holes with  a diameter  of 20 mils placed 
uniformly over the  center pad for thermal relief and RF ground as
shown  in Figure 2.  The via holes can be back filled with
conductive epoxy  ffor best thermal performance.
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Contact Information 
For additional information please visit www.cmlmicro.com or contact a sales office. 
 

Europe 

• Maldon, UK 

• Tel +44 (0) 1621 875500 

• sales@cmlmicro.com 

America 

• Winston-Salem, NC 

• Tel +1 336 744 5050 

• us.sales@cmlmicro.com 

Asia 

• Singapore 

• Tel +65 6288129 

• sg.sales@cmlmicro.com 

 

 
 

  

 

 

Although the information contained in this document is believed to be accurate, no responsibility is assumed by CML for its use. The product and
product information is subject to change at any time without notice. CML has a policy of testing every product  shipped using calibrated test equipment
to ensure compliance with product specification.

© 2019  CML Microsystems Plc
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