S METDA Semiconductor BW253
GaN MMIC Power Amplifier, 8- 12 GHz

Features

® Frequency: 8~12 GHz

®  Saturation Pout: 43dBm @40%PAE
® Operation Voltage: +28V@1.9A

® Input/Output Impedance: 50 Ohm
® Dimension: 3mm x 2mm x 0.08mm
® Power Gain: 20dB

Electrical Specification (Ta=+25°C, 50Q system, V3s=28V, Vg=-2.0V)

Frequency 8-12 GHz
Power Gain 20 dB

Saturation Pout 43 dBm
PA.E 40 %
Operation Current 1.8 A

Limited Rating Values

+33V
+28dBm
+200°C
-65~+150°C
-55~+125°C
Typical Testing Curves
Small Signal Gain VS Temperature Power Gain VS. Frequency
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2 METDA Semiconductor BW255
GaN MMIC Power Amplifier, 14 - 18 GHz

Features:

Frequency: 14~18 GHz Power Gain VS Frequency

e Saturation Pout: 42dBm@36 P.A.E
® Power Gain: 20 dB i
e Operation Voltage: 28 V/L.7TA e i eemoopmmmmreeeed
e Input/Output Impedance 50 Q 52————-—ﬂ————----—~—~___h
ke ks
e Dimension: 3.0*2.0%0.08 mm I 2 = 1
¢ — 1%
K2 55°C
Electrical Specification(TA=+25C, Vdd=28V, Vgg=-1.8V)
Parameter Min_ Typ. MaX_ Unit 14.0 14.5 15.0 15.Sﬁﬁ$:?éHz;G.5 17.0 1?.5d18.0
Frequency 14-18 GHz
Power Gain 19 20 dB
Saturation Pout 41 42 dBm Saturation Pout VS Temperature
PAE 36 % =
Operation Current 1.7 A - 1 |
§42 — | — 1 — [T L2
o I i SN S |
B a4 ~~
Limited Rating Values i 2
49 LI —5;"(2
Vdd +33V =
RF Input Power +30 dBm *
Storage Temperature _65°C ~+150 OC 38‘Id.i‘l 14.5 15.0 15.5 16.0 16.5 17.0 17.5 18.0
Operating Temperature -55°C~+125C A (GHz)
Static Protection(HBM) Class 1A
Junction Temperature 175C PA.E VS Temperature
N N _
(SN \\_‘ _v/"":"":'_- ----- = """’"\‘
Typical Testing Curves B s ==
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2 METDA Semiconductor BW255
GaN MMIC Power Amplifier, 14 - 18 GHz

Dimension and Outline
Input Return Loss VS Temperature

o o119
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471 22 (GHz) 2 e é] =
7101
Small Signal Gain VS Return Loss T B B S i X
:: Remarks
3 25] — 1. Unitmm
W 20 2. Backside of MMIC gold plated and grounded
0= 1 K
= 15 3. Bonding pad shall be gold plated
=" 4. No bonding on the via hole
‘%; oF] 5. Dimension tolerance: +0.05 mm
. | S e m e | 6. Pad dimension:
B A — 1,5,6,7: 0.18*0.10 mm
s I L T S T N 2,4,8,10:0.145*0.1mm
g 3,9:0.1%0.1mm
14.0 14.5 15.0 15.5 16.0 16.5 17.0 17.5 18.0 11:0.125*0.1mm
$AHE (GHz) .
Bonding Pin Definition
Block Diagram Number Function Description
1 RF Input RF input, 50 Q Impedance,
no blocking capacitor is
needed
om0 357911 | Vd External L00pF needed
VG VD2 VD3
2,4,8,10,12 | Vg 100pF,1000pF, 1uF needed
6 RF output RF output, 50 Q
N RFME' Impedance, no  blocking
| | EI capacitor is needed
Sl Back GND
%
L




2 METDA Semiconductor BW255
GaN MMIC Power Amplifier, 14 - 18 GHz

Assembly Chart Additional CW Testing Results
VG < Testing Condition:
i\ Vdd=+28V, Vgg=-1.6V;
1y 1000pF VD Input Power Pin=20dBm
\ “ Pulse condition, Pulse width 100 p s, duration 1 ms, Duty
! 77 cycle 10%.
100pF
w Saturation Pout
H P T
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E: I I ou @_.,\ = a0 i e - sl |
ol = a3l ..
50ohmiEH S < | | S0ohm# iz e : -
VD3| 377_"7 = = {00us/Tms —1.6V &l R
O 36 - = = CW -1.6V EE B S
1 1 100us/Ims —1. 6V FEF
77 355 == o 1.6V EEH GEMD [T
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2 METDA Semiconductor BW255
GaN MMIC Power Amplifier, 14 - 18 GHz

Small Signal (Pin=-10dBm)

55518 2% (Pin=—10dBm)
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9 METDA Semiconductor

Characteristics
Frequency: 8.0~12.0 GHz

Psat Output Power: 26 dBm

Power Gain:

16 dB

DC Power Supply: +28V@130 mA
Input and Output Impedance: 50 Ohm

Dimension:

1.8x1.4x 0.lmm

Block Diagram

BW571

GaN Driving Amplifier

8.0~12.0 GHz

vd

RFout
4

Electrical Specification (TA =+25°C, 50Q system, Vdd=28V, Vgg=-2V)

Frequency 8.0-12.0 GHz
Gain 22 dB
Saturation Power (Psat) 26 dBm
Input Return Loss 14 dB
Output Return Loss 11 dB
Operation 130 mA
Testing Curves
$ 25 A WA v.s. A
25 30
20 3 AN ” R A R L i
o 15 - - *.
e =
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% o == 5117 ZKH 15 - . .
= - : 522 s — +25° C
LEI 4 10 5o C |
- e
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REE N :;;: e e, +125° C
-20 - 0 . . . !
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Gain vs Return Loss

Gain vs Temperature




B RFE v. s, WE

GaN MMIC Driving Amplifier

B B AR v.os. IR
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Reverse Isolation vs. Temperature

Limited Rating Value
Power supply voltage +33V
RF Input Power +20 dBm
Max Junction Temperature 200°C
Storage Temperature -65~+175°C
Operation Temperature -55~+85°C
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GaN MMIC Driving Amplifier

BW571

ELECTROSTATIC SENSITIVE DEVICE
\ ‘ OBSERVE HANDLING PRECAUTIONS

Dimension
1.800
1.071]
o
T - =] |
-
D5
l:l A l:l
L RFIN RFOUT 1408
O O
0.88f
o | \
'77 161
(006!
E:E04189%4‘
Notice:

l.unit: mm[inches]

2. Backside golden plated

3. Backside back grounded

4. Bonding pad golden plated, pad dimension:
0.1mmx0.2mm

5. no bonding on via hole

6. Tolerance: +0.05mm

Pad Definition

RF signal input terminal, an external 50 ohm
1 RFIN system, o—|

No need for blocking capacitors =

Amplifier drain bias voltage, it needs an external

2 vdd .
100Pf . 1000pF bypass capacitor
RF signal output terminal, an external 50 ohm
3 RFOUT system,

No need for blocking capacitors =




GaN MMIC Driving Amplifier

BW571

Amplifier gate bias voltage, it needs an external

Vgg

Backside

Ground

100Pf . 1000pF bypass capacitor

GND

Typical Circuit Structure

Vdd
% 1000pF
Tl 100pF
RFin 9 RFout
o 1 3
4
Vag T 100pF
7 I
= 1000pF
Application
Assembly Drawing
| —— vod
1000pF
]
3 MIL 100pF
% WO 1E) PR
/ 500hm f% 4 &
G
. O
==l Jrem e ===
7 (] O
1 MIL @
b \
100pF
|
1000pF
Vgg




9 METDA Semiconductor

BW150902

GaN MMIC Power Amplifier

8~12GHz

Features

Frequency :

Power Gain:

8~12 GHz
Psat : 46dBm @38%PAE

22dB

Operating Voltage: +28V@3.9A
Input / Output Impedance: 50 Ohm

Dimension :

4.15mm x 5.5mm x 0.08mm

Functional Diagram

AP ovm vps 0
VD]

0 eron
RFi ‘
[PRE—f b— | ]
0 0

ol LYol
6L 0 ovn 3Ly

Frequency 8-12 GHz
Power Gain 22 dB
Psat 46 dBm
PAE 38 - %
Operating Current 3.8 A
Testing Curve
Small Signal Gain Input Insertion Loss
35 0
34 .
33 10+
32 .
@ 31 —'/\_/\ 8 -20-
= 30, ®
1@ 30—_ E‘(
;M 29 1 -30-
ojp o
ﬂ! 28 <
< 27 & 40
26 -
25 ] T T T T T T T -50 T T T T T T T
80 85 90 95 100 105 110 115 120 80 85 90 95 100 105 110 115 120

55 (GHz)

553 (GHz)




BW150902

Psat vs. Frequency (Pin:24dBm)

PAE vs. Frequency (Pin:24dBm)

50

H
a
1

S M RERPAE /%

35 -

30
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M2 /GHz

Dimension

1340
1690

5500

—— 350
690
940

|1|
EHA— 3370
O

<
g
b

m} @ [6
void B v OB ves
VDI VD2

RFout

D .
2750 ——l—{ RFin I |
(m}

OcE10

VDI VD2 VD3
VGIOE VG2 I VG3
)] 19 o
0 I
c o 9 9o o o °
8 8% § 8 I
s e & ¢ 3

Instruction :

L.unit : mm[inch] 2. gold-plated on the back of the mmic
3.the back of the mmic ground
4.bonding pad is gold plated

Iv 7. 8 9:
2, 3, 4. 5. 6, 10\

11, 12, 13, 14: 0.10mmx0.10mm

pad dimension: 0.20mmx0.10mm;

5.can not be bonded on the through-hole

6.dimension tolerance: +0.05mm

4150

— T T T T T T T T T T T T T T T T
75 80 85 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5

$MZE/GHz

2750



BW150902

Bonding pad Definition

RF signal input terminal, an external 50 ‘
1 RFin ohm system, o—
Without blocking capacitors =
3.5.7.9. 11, v Amplifier drain bias voltage, it need an
D
13 external 100pF bypass capacitor
Amplifier gate bias voltage, it need an
2. 4. 6. 10,
. 14 Vs external 100Pf . 1000pF. 1uF bypass
’ capacitor . )
RF signal output terminal, an external 50 i
8 RFout ohm system,
Without blocking capacitors =
Ground GND
GND
Application

1. Assembly Diagram (Filter capacitor should be close to the chip to minimize the impact of the bond wire

length)

SOWR AT i 25

#145202

VD

SORR AT i 2%




bw150902

2. Assembly Instruction

0.08mm(3mil)/EGaN®: 0.08mm(3mil)/EGaN:t: F

A tea 0.076mm
BELs \ / % \ L @mi)
7777777 /

7

1 Hh

0.152mm(6mil)JE 4R 4 24 7

0.127mm(5mil) & &AL AR i & }
A HE LA A 0.254mm(10mil) B4t 4R %
VIR AR

Note : Ceramic substrate should be as close as possible to shorten the bonding wire chip size. Typical assembly clearance is

0.076~0.152 mm (3 ~ 6 mils)



& METDA Semiconductor

Features

Frequency: 13.5GHz~15.5GHz
Power Gain: 20dB

Psat: 45dBm

PAE.: 30%

+28V @ 2.5A (Quiescent)

Chip Size: 4.0mmx3.7mmx0.1lmm

Electrical Specification (TA=+25C,Vd=+28V, Vg=-25V)

Parameter Min. Typ. Max. Unit

Frequency 13.5-15.5 GHz
Power Gain 19 20 dB

Psat 44.8 45.2 dBm
PAE. 30 33 %

VSWRin 2.5 -
Dynamic
Operating 3.5 A
Current

Note: 1) All chips have been on-chip 100% DC tested.
2) Test Condition: Vd&=t28V, Vg=2.5V, pulse width 100ps, duty cycle
10%, Py=25dBm.

Limited Rating Values

Max. Input Vd +30V
Max. Input Power +30dBm
Storage Temperature -65°C~+150C
Operating Temperature -55C~+85C

Typical Testing Curves

Output Psat/Efficiency VS Frequency

46 50
| /\/\ L
45— \ 45
i o |
= ] L
& 44 40 %
5 — =
243 35 &
42 T 30
41 T T T T T T 25
13 135 14 145 15 155 16

Freq (GHz)

=D NC11602C-1315P30
GaN MMIC Power Amplifier, 13.5GHz-15.5GHz

Power Gain VS Frequency

13 13.5 14 14.5 15 15.5 16
Freq (GHz)

Dimensions and Outline
NC11602C-1315P30 outline

820 1210 1560 3820
3700 58 o &
vdl  vd2 vd3
o (=]

185040 IN OUT B850
o o
Vg vd3
0 [m] |;| [=] q

0 1210 3820 4000

Note: The unit is um. Dimension of input/output pad: 100x120um?.
Dimension of bias pad: 100x100pm?.

Assembly Diagram

va[A=F £ Y] B
0 6 B B]vd
Vdi vd2 vd3

H)
(soal®

Ve Vd3

Note : External capacitor c=100pF,c2=0.01pF. A 0.01uF capacitor
should be added to gate bias. Diameter of gold wires: 25um.

Attention

1) 2 bonding wires should be used for input/output. The
length should be shorter than 350pum.

2) Bonding with 80/20 Au/Sn. The temperature should be
lower than 300°C and time should be less than 30
seconds.

3) Blocking capacitors in Input/Output are already

integrated.

4) Antistatic protection should be taken.




& METDA Semiconductor

Features:
® Frequency: 8.5~10.5GHz
Power Gain: 20dB

® Psat: 44.8dBm

e PAE.: 38%

e +28V @ 2.5A (static)
Electrical Specification ( TA=+25 ‘C ,Vd=+28V ,
Vg=-3~-2V)

Parameter Min. | Typ. | Max. Unit

Frequency 8.5-10.5 GHz
Power Gain 20.8 214 - dB
Output Psat 44.8 45.4 - dBm

P.A.E. 36 38 - %

VSWRin 2.0 - - —
Lo 3 | as |

Note: 1) All chips have been 100% DC tested
2) RF test condition: Vd=28V, Vg=-3~-2V, Pin=24dBm,
D=40%, Tt =6ms.

Limited Rating Values

Max. Input Vb +30V
Max Input Power +27dBm
Storage Temperature -65°C~+150"C
Operating Temperature -55°C~+125C

Typical Testing Curves

Output Psat /Efficiency VS Frequency

52 50

50 \’\,\_// __>\_\, 40
\’—

S
o
L

r 30

Psat (dBm)
PAE (%)

r20

S
>
L L L

'S
=
L

r 10

S
%)
o

8.5 9 9.5 10 10.5 11
Freq (GHz)

=D NC11603C-8510
GaN MMIC Power Amplifier, 8.5-10.5GHz

Power Gain VS Frequency

[\
o

)
w

:\-__,__—/”/ _——_~—~\\‘-__,___

Gain (dB)
=

—
©
PR

—
=

—
o

8 8.5 9 9.5 10 10.5 11
Freq (GHz)

Dimensions and Outline
NC11603C-8510 outline

200 390 940 3250
4080 ,gi' é" +
vdl vd2 Vd3

NC11603C-8510
=] =]
204015 IN 0UT 512040
Vg  Vd2 vd3
0 ?
T T T
0 200 940 3250 3500

Note: All units in um.
Dimension of Input/Output Pad 100 X 100um’.

Assembly Diagram

I —F1
Ve84 & &
vdl vd2 vd3

NC11603C-8510

vg Vd2 Vd3
vgly _® ]
@:ﬂ

Note: External capacitor C1=100pF,C2=0.01uF; Diameter of bonding
gold wires: 25um.




& METDA Semiconductor

Features

Frequency: 8GHz-12GHz

Power Gain: 20dB
Psat: 42dBm
PAE: 38%

+28V@0.7A(Quiescent)

Dimension: 2.0mmx3.0mmx0.1mm

Electrical Specification (TA=+25C, Vd=+28V, Vg=-2V)

Parameter Min Typical | Max Unit

Frequency 8-12 GHz

Saturation Pout 42 dBm
Power Gain 20 dB
Small Signal Gain 95 4B

Flatness
PAE 38 %
VSWRin 1.6 2.2 -

Operation Current 1.5 A

Note: 1) all chips have been 100% DC and RF tested.
2) Test condition:Vd=+28V, Vg=-2V, Py;=22dBm,

pulse width: 100uS, duty cycle: 10%

Limited Rating Values

Max Vds +32V
Min Vgs -3V
Max Input Power +25dBm
Operation Temperature -55C~+125C
Storage Temperature -65°C~+1507C

Typical Testing Curves

Psat/Efficiency vs. Frequency

44 T T T

Psat(dBm)

o=

T
9.5

T T T T
10.0 105 110 115 120

Freq(GHz)

60

(o)
o
PAE(%)

IS
a

40

35

@Z» NC11604C-812P15
GaN MMIC Power Amplifier, 8GHz-12GHz

Power Gain vs. Frequency

24 T T T

224

/

Gain(dB)
N
<

=
©
1

16+

14 T T

T
80 85 90 95

Dimension and Outline

T T T T
10.0 105 11.0 115 120
Freq(GHz)

2820

2000

10003 IN
O

Vd1

Vd2
O

OUT 41000
O

Vd2
0

0
0 :
0 1100

2820 3000

Note: all units are(um), dimension of input and output

pad 100x100pum?,

Dimension of Bonding pad Vd 100x100um?, tolerance

of dimension £50um

Assembly Chart

[aTm]

]

Ve Vd2
RFin o

N

500"

vdi Vd2

4 7

CH=vd]

Note: external capacitor of

C1 value is 100pF, C2 is 1000pF




& METDA Semiconductor

Attention:

1) Two Gold wires (diameter: 25um) are suggested for
bonding. The temperature of bonding platform shall not
exceed 250°C. Length shall be less than 400 um.

2) Bonding with 80/20 Au/Sn. Temperature should be lower
than 300°C and time should be less than 30 seconds.

3) Blocking capacitors in Input/Output are already
integrated.

4) When power on, put Gate Voltage first, then Drain
Voltage. When power off, lower down Drain Voltage first,
then Gate Voltage.

@7 NC11604C-812P15
GaN MMIC Power Amplifier, 8GHz-12GHz




2 METDA Semiconductor =7 NC11604C-812P15V1
GaN MMIC Power Amplifier, SGHz~12GHz

Features Functional Block Diagram
® Frequency: 8.0GHz~12.0GHz Ve vdl Vo
® Power Gain: 20dB G] [
® Psat: 42dBm
® PAE.: 35%
e +28V@400mA static) RFin Rffout
® Chip Size: 2.60mmx2.00mmx0.08mm
[] [6]
Vg vdl vd2
DC Electrical Specification (TA=+25°C)
Parameter Symbol Min. Typ. Max. Unit
Gate Voltage Vg 23 -5 \Y%
Drain Voltage vd 28 32 \Y
Static Drain Current Id 400 mA
Dynamic Drain Current Idd 1.4 1.5 A
Dynamic Gate Current Igg 0.1 0.2 mA
Microwave Electrical Specification (TA=+25'C, Vd=+28V)
Parameter Symbol Min. Typ. Max. Unit
Frequency f 8~12 GHz
Psat Psat 41.7 42 dBm
Power Gain Gp 19.7 20 dB
Power Gain Flatness AGp +0.4 dB
P.AE. PAE 35 %
Linear Gain Gain 29 32 dB
Linear Gain Flatness AGain +2 dB
VSWRin VSWR(in) 1.6 2.2 -

Note: 1) The chip has been 100% on chip DC and RF tested.




2 METDA Semiconductor

Limited Rating Values

@Z2 NC11604C-812P15V1
GaN MMIC Power Amplifier, SGHz~12GHz

Parameter Symbol Value
Max. Drain Voltage vd +35V
Min. Gate Voltage Vg -5V
Max. Input Power Pin +27dBm
Operating Temperature Top -55C~+125C
Storage Temperature Top -65C~+150C

Typical Testing Curves (Vd=+28V, Vg=-2.3V)

Psat vs. Frequency (Pi,=22dBm)

46 T T

44

—~ 404

38

Psat(dBm

36

34

32

30

42 /——\-—“/—*

T T T T T T T T T
75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 125

Freq(GHz)

Power Gain vs. Frequency (Piy=22dBm)

30 T T

25

201

Gain(dB)
@

0

T T T T T T T T T
75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 12,5

Freq(GHz)

Small Signal Gain vs. Frequency (Piy=-10dBm)

40 T T

10

T T T T T T T T T
75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 12.5

Freq(GHz)

P.A.E. vs. Frequency (Piy=22dBm)
60 T T T T T T T T T

0 T T T T T T T T T
75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 125
Freq(GHz)

Dynamic Drain Current vs. Frequency (Pin=22dBm )

5 T T T T T T T T T

Ids(A)

/s_/——“————_\

14 4

0 T T T T T T T T T
75 80 85 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5
Freq(GHz)

VSWRin vs. Frequency (Pi=-10dBm)
3-0 T T T T T T T T T

2.5+ E
] \W |
1.5

1.0 .

VSWR(in)

0.5 .

00 T T T T T T T T T
75 80 85 9.0 95 10.0 10.5 11.0 11.5 12.0 12.5

Freq(GHz)




@=2 NC11604C-812P15V1

£ METDA Semiconductor
GaN MMIC Power Amplifier, SGHz~12GHz

Dimension and Outline

2000 3;0 EOO 21&00
2 3 4
o T
1000+ 1 5 71000 Note: The unit is um.
D; E Chip thickness: 80um.
Dimension tolerance: +25um.
8 7 6
O H
0 370 700 2100 2600
Bonding Pad Definition
NO. Symbol Function Size
| RFin RF signal input port, external 50 Q system should be 100x100um?
connected, blocking capacitor not needed.
5 g Ve Amplifier gate pad feed port, external 100pF. 1000pF filter 100x100pm?
capacitors are needed.
3 vdl Amplifier drain pad feed port, external 100pF. 1000pF filter 100x100pm?
capacitors are needed.
46 Va2 Amplifier drain pad feed port, external 100pF. 1000pF filter 100x100um?
capacitors are needed.
s RFout RF signal output port, external 50 Q system should be 100x100pm?
connected, blocking capacitor not needed.
7 GND Grounding pad, only for testing 100x100m?
Assembly Diagram
C1=c2—vd
00 0
Vg Vvd1 Vd2
Ao || = — e/
RFin|| 7 T RFout
1 RFin RFout =
500 "= L-//500
Vg Vd2
1

KO

Note: External capacitor C1=100pF, C2=1000pF

i

ci-—c2

V




Y METDA Semiconductor

Features:

® Frequency: 14.5~16.5GHz

® Gain: 20dB

® Saturation Power output: 45dBm
e PAE: 30%

e +28V @ 1.5A (Quiescent)

® Dimension: 2.9mmx3.5mmx0.1mm

Electrical Specification (TA=+25C, Vd=+28V, Vg=1.8V)

Parameter Min | Typical | Max Unit
Frequency 14.5-16.5 GHz
Power Gain 19 20 - dB
Saturation Pout 45 45.2 - dBm
PAE 30 35 - %
Input VSWR — 2.0 2.5 —
Dynamic Current 3 A

Note: 1)all chips have been 100% DC Tested
2) Testing condition: Vd=28V, Vg=1.8V,P;~24dBm,
pulse width 100ps, 10% duty cycle

Limited Rating Values
Max Input Drain Voltage +36V
Max Input Power +30dBm
Storage Temperature -65C~+150C
Operating Temperature -55C~+85C
Testing Curves
" KuBi R CaNThSENM 1C
{ 40
st ol e — %
=46 f— =
SIpee e g
SE
g 44 & ;_
43 21 %
1 2
14 14.214.414.614.8 15 15.215.415.6 15.8 16 16.216.416.6 16.8 17
Hi% (GHI)
Psat /P.A.E VS Frequency

Kuif Bt GaNIh MM C

)
=3

)
=

)
)

M (dB)
N
=]
»
[
»
[
[
"

o

=Y

14 14.2 14.4 14.6 14.8 15 15.2 15.4 15.6 15.8 16 16.2 16.4 16.6 16.8 17
HA (GHZD

Power Gain VS Frequency

NC11608C-1416P30V2

GaN MMIC Power Amplifier, 14.5GHz-16.5GHz

Dimension
350 690 1280 2700
Do o o
NC11608-1416P30
o [m}
175012 IN oUT 511750

0+—F—+—F y
0 350690 1280 2700 2900

Note : all units are um; input and output pad dimension
120x100um? ; biasing pad dimension 100x100um?

Assembly Chart

vdea=fe =1
oh B

NC11608C-1416

RFin o o [[RFout
LS N ouT
500] © B 500

B vd
Vg M=

note: c=100pF, c2=0.01uF; 0.01pF filtering capacitor shall
be applied to biasing gate ; diameter of golden wire
25um

Attention

1) 2 bonding wires should be used for input/output. The
length of the wires should be shorter than 350pm.

2) Bonding with 80/20 Au/Sn. The temperature should be
lower than 300°C and the time should be less than 30
seconds.

3) Blocking capacitors in Input/Output are already
integrated.

4) Antistatic protection should be taken.




Y METDA Semiconductor @Z=7) NC11609C-618P10
GaN MMIC Power Amplifier, 6GHz-18GHz

Features
Frequency: 6GHz~18GHz Power Gain VS Frequency
® Power Gain: 17dB ig
® Psat: 40dBm 16
® PAE.:20% ]
e 24V@1A(static) S10 |
= 8
® Chip Size: 4.5mmx3.4mmx0.lmm S 6
4 .
2 .
0 . . . . . .
6.0 80 100 120 140 160 180
Electrical Specification (TA=+25C, Vd=+24V, Vg=-2.2V) Freq (GH2)
Parameter Min. | Typ. | Max. Unit Dimensions and Outline
Frequency 6-18 GHz NC11609C-618P10 outline
260 1870 4200 4500
Psat 40 40.5 dBm UOTEEE  dn oo o
PAE. 20 25 % e Vet V2
Power Gain 16 17 dB
VSWR.m 2.5 - I_m_ﬁ " o E_”OO
Operating ) A
Current
Note: 1) All chips have been on-chip 100% DC and RF tested . Vg Vd1 vd2
o P =TT I oo Qo
2)RF Test Condition: Vd=+24V, Vg=-2.2V, CW. 0 260 1870 4200 4500
More Temperature Testing Results can be provided upon Note: The unit is um. Dimension of In/Out Pad 100x100um?.

Requested. Assembly Diagram

Limited Rating Values

R
Max Input Vd +28V @DD Bo oo Mo
Max Input Power +30dBm
Storage Temperature -65C~+150C
Operating Temperature -55C~+125C 2y our B
500
Typical Testing Curves
opop  go oo ]z

3 Cifva]C2

Output Psat/Efficiency VS Frequency Note: External capacitor ¢1=100pF,c2=0.01uF.

Diameter of bonding golden wire: 25um.

jg F E 50 Pay attention to heat dissipation when used in CW.
T = T 40
20 /\ 7\,_/ —~—_] 1)
239 1 1308
£ —> g 3
S 38 /\ | ~_] u
737§ r20 <
B
35 f 10
34
33 —— ——— 0
6.0 8.0 10.0 12.0 14.0 16.0 18.0

Freq (GHz)




Y METDA Semiconductor

Features:

Frequency: 11.0~14.0GHz
Power Gain: 20.8dB
Saturation Power: 45.8dBm
PAE: 35%

+28V @ 2.5A (Quiescent)

Dimension: 4.0mmx4.1mmx0.1mm

Electrical Specification (TA=+25°C,Vd=+28V, Vg=1.8V)

Parameters Min Typical Max Unit

Frequency 11.0-14.0 GHz
Power Gain 20 20.8 — dB

Saturation Pout | 45.5 45.8 — dBm
PAE 30 35 — %
VSWR input — 2.0 2.5 —
Dynamic Current 4 A

Note:1) all chips have been 100% DC tested.

2) Testing Condition: Vd=28V, Vg=1.8V,P;=25dBm,
100ps pulse width, 10% duty cycle

Limited Rating Value
Max Input Vd +30V
Max Input Power +30dBm
Storage Temperature -65C~+150C
Operation Temperature -55C~+85C
Typical Testing Curves
Kui# B GaNI ZEMM | C
48 48
16
46 [ g i PP
Zu 0§
> 38~
5 I e R 36
§4z e ‘L‘,/,/”\ e m§
10 32

10 11,2 11,4 11.6 11.8 12 12.212.4 12.6 12.8 13 13.2 13.4 13.6 13.8 14
5% (GHZ)

Saturation Power output /Efficiency VS Frequency

Dy as (dB)

@D NC11612C-1114P35V2

GaN MMIC Power Amplifier, 11GHz-14GHz

24

22

Ku3 Bt GaNIi ZEMM 1 C

(1 11.2 11.4 11.6 11.8 12 12.2 12.4 12.6 12.8 13 13.2 13.4 13.6 13.8 14
F% (GlIZ)

Power Gain VS Frequency

Dimension and Outline

420 780 1540 3360

4100 ﬂ D D ﬂ

[m]
2050 OUT Of 2050
]

NC11612C-1114P35V2

) = R = Q =

0 420 780 1540 3360

4000

Note: all units are um; input and output pad dimension

100x120um?, biasing pad dimension100x100um?

Assembly Chart

m -
f: %]n i

RF i p|RFout
= OuT Gy
(502" 5l500)

NC11612C-1114P35V2

] BB Dlvd
Ve k1 Bl @&

note: external capacitor c1=100pF, c2=0.01uF (optional);

more than 0.01puF capacitor filter shall be applied on
Gate biasing, diameter of bonding golden wire shall be
25um

Attention

1) 2 bonding wires should be used for input/output. The
length of the wires should be shorter than 350um.
Bonding with 80/20 Au/Sn. The temperature should be
lower than 300°C and the time should be less than 30
seconds.

2)

3)

Blocking capacitors

in Input/Output are already

integrated.
4) Antistatic protection should be taken.




& METDA Semiconductor

Features

Frequency: 16GHz~18GHz
Power Gain: 20dB

Psat: 45dBm

PAE: 30%

+28V @ 2.5A (quiescent state )
Chip Size: 3.7mmx3.6mmx0.1lmm

Electrical Specification (TA=+25°C,Vd=+28V, Vg=-2.0V)

Parameter Min Typ. Max Unit

Frequency 16-18 GHz
Power Gain 19 20 - dB

Saturation Pout 44.8 45.2 — dBm
PA.E 30 33 - %
VSWRin - 2.0 2.5 -
Dynamic Current 4 A

Note: 1) All chips have been 100% DC tested.
2) Test condition: Vd=t28V, Vg=2.0V, pulse width 100us, duty cycle
10%, Pi=25dBm

Limited Rating Values

Max Input Vd +30V
Max Input Power +30dBm
Storage Temperature -65C~+150C
Operation Temperature -55C~+85C

Typical Testing Curves

Psat/Efficiency vs. Frequency

46 40
45 7/__’_‘_/\; 38
| — L
=y L
i% 44 36 s
: —
243 34
42 / r32
41 T T T T T T 30
16 16.5 17 17.5 18
Freq (GHz)

= NC11613C-1618P30

GaN MMIC Power Amplifier, 16GHz-18GHz

Power Gain vs. Frequency

21
20
219
=
£
S 18 1
17 4
16 ; ‘ ‘ ‘
16 16.5 17 17.5 18
Freq (GHz)
Pout VS. Temperature
AR AL 2
46.5
46 - — T+«
45.5 m -
= 45 ——-55C
544 : | —=—25C
w0 85C
R 44
43.5
43

42.5

15 15.2 15.4 15.6 15.8 16 16.2 16.4 16.6 16.8 17 17.2 17.4 17.6 17.8 18
% (GHz)

Power vs Frequency Curves under different temperature range

(Vps=28V,Vss=-2V, Duty Cycle 10%, Pulse width 100us)

Power vs Frequency Curves under different Duty Cycle

AN[a] 2 L T S AR A 2

Small Signal Gain S21, (Vps=28V,Vgs=-2V)

E 45 ——10%
= \'\/ e 30%
®oaas | _// 0
T
43.5
15 15.2 15.4 15.6 15.8 16 16.2 16.4 16.6 16.8 17 17.2 17.4 17.6 17.8 18
B (GHz)
( VDs=28V,VGS=—l 8V )
Small Signal Testing Result:
3
25
20
[ 16
10
5
a
14 14.5 15 165 16 165 17 17.5 18
GHz
2:18243ma (521)




& METDA Semiconductor

0

GHz
21H243mA [517)

14 145 15 165 16 165

VSWRin, (Vps=28V,Vss=-2V)

4

14 145 15 155 16
GHz
21H243ma, [522)

165 17 175 18

VSWRout, (Vps=28V,Vss=-2V)

= 150
|
& \ i
o Y ”
a0 *\1
. o .
g o o g 4
a b a
0 0
%
n e
1
40 \\. o
g
& " 1%
M MS 15 185 16 168 17 175 W M MS 18 188 16 &S
iHe e
- SISIFRAGI = GTHETA ST~ 2102430 (S511) - SIRSIMA I = CIBIETIASIZ = 2IRMER 12
1 I
o
L s 150
,
. 9 \
100 - o A .
3 s ey
| \ o
Y A, N = | '\/\ Y |
| - b || E R
] Y | - I -
50 e 50 '\\
B
00 00
\
150 R { 15
M WS % S B WS 17 WE 8 MoOWE 1% s % 1S
GHe e
- SIMTEAGA] = SIMERAZY] - 210ME (521) = SIMYINA ) = IEIRIASZ - 213 (522)

Phase Characteristics, (Vps=28V,Vgs=-2V)

=7 NC11613C-1618P30
GaN MMIC Power Amplifier, 16GHz-18GHz

Thermal Resistance Characteristics

Pomhins | et | S| Vo | e | e | ] | ] 5 |
Imaging Temperatuss Range
 Ranged Law
= Range i Meaium
© Ranged: tagh

[y - [ .

BN ==

[ T

.- 2
g i
- ‘
- e
o ) n

e va M me e -

5X  Pixel Thermal spread (Vps=28V,Ips=1.4A)
The thermal resistance is less than 3°C/W, and the power
variation between high/low temperature is 1.5 dB, the power
output will be dropped by 0.5 dB under 30% duty cycle.

Dimension and Outline

4600 422 750 1 EUO 3550
Vdi Vd2 Vd3
o o
1800—43 IN ouT EM 800
Vg Vd3
8 © )
1
0 400 3500 3700

Note: The unit is um. Input and output pad dimension: 100x120um?.
Bias pad dimension:100x100um?




& METDA Semiconductor

Assembly Diagram

Fi a RFaut
= [N 0UT O
H C
Ve Vd3
EI o o
=L

Note: External capacitor c=100pF,c2=0.01pF. A 0.01uF capacitor filter
is needed for gate bias. Diameter of bonding gold wires: 25um.

Attention:
1) Two bonding wires are needed for input and output. The
length should be shorter than 350pum.

2)Bonding with 80/20 Au/Sn. The temperature should be
lower than 300 ‘C and the time should be less than 30
seconds.

3)Blocking capacitors in Input/Output are already
integrated.

=7 NC11613C-1618P30
GaN MMIC Power Amplifier, 16GHz-18GHz




& METDA Semiconductor

Features

Power Gain: 15dB

Psat: 38dBm

PAE: 18%

+22V @ 1.5A (Quiescent)

Electrical Specification

Frequency: 33GHz~35GHz

(TA=+25°C, Vd=+22V, Vg=-1.8V)

Dimension: 3.65mmx2.55mmx0.10mm

@

NC11617C-3337P6

GaN MMIC Power Amplifier, 33GHz-35GHz

Power Gain vs. Efficiency

Parameter Min Typ. Max. Unit
Frequency 33-35 GHz
Psat 38 dBm
Power Gain 15 dB
PAE 18 %
Dynamic
Operating 1.5 A
Current
Note: 1) All chips have been 100% DC tested.

2) Test Condition: Vd=+22V, Vg=1.8V, P;=24dBm, pulse width

100us, duty cycle 2%.

Limited Rating Values

Vds +24V
Vgs -6V
Input CW Power +30dBm
Channel Temperature +175°C
Storage Temperature -65C~+150C

Typical Testing Curves

Psat/Efficiency vs. Frequency

42 35
| -— L
40 - 30
B 52
m S
) s fing
o T\ <
< /\/ N4 . o
34 > 15
32 \ \ \ 10
33 34 35 36 37
Freq(GHz)

20
18 A
01%, 16
E 7/_\/\/
& 14
12 |
10 ; ‘ ; ‘ ‘ :
33 34 35 36 37
Freq(GHz)
Dimension and Outline
480 1470 2220
2550 o0 0o O
Vel Vg2 Vgl
12?55 IN 512?5
g our
Vdi Vd2 Vd3
o+—2-2 L N N
0 1190 1870 2820 3650

Note: The unit is pm.
Dimension of input and output pad: 100x120pum?.

Dimension of bias pad 120x120pum>

Assembly Diagram

Note: External capacitor C1:100pF, C2:1000pF
Attention

1) Two bonding wires are needed for input and
output(diameter 25um). Bonding wires shall not be longer

than 500pum.

2)Bonding with 80/20 Au/Sn. Temperature should be lower
than 300°C and time should be less than 30 seconds.

3)Blocking
integrated.

capacitors in Input/Output are already




o METDA Semiconductor

Features:

® Frequency: 34GHz~36GHz

® Power Gain: 15.5dB

® Psat: 41.5dBm

e PAE: 20%

e +22V @ 3A (Quiescent)

® Chip Size: 5.05mmx4.84mmx0.10mm

Electrical Specification (TA=+25C, Vd=+22V, Vg=-1.8V)

=7 NC11618C-3436P13A
GaN MMIC Power Amplifier, 34GHz-36GHz

20

Power Gain vs. Frequency

184

Gain(dB)
&
1

=
S
1

124

10

T T T
34.4 34.8 35.2

Parameter Min. Typ. Max | Unit
Frequency 34-36 GHz
Psat 41.5 dBm
Power Gain 15.5 dB
PAE 20 %
Dynamic
Operating 32 A
Current
Note: 1) All chips have been 100% DC tested.
2) Test condition: Vd=+22V, Vg=1.8V, P;=26dBm,, pulse width 100ps,
duty cycle 2%.
Limited Rating Values
Vds +24V
Vgs -6V
Input CW Power +30dBm
Channel +175°C
Temperature
Storage -65C~+150C
Temperature

Typical Testing Curves

Psat/Efficiency vs. Frequency

44 .

Psat(dBm)

50

440
_\_/_\
Psat 30
=== PAE

e e L L e 4
410

T T T T O

34.0 34.4 34.8 35.2 35.6 36.0

Freq(GHz)

34.0 35.6 36.0
. . . Fi GH.
Dimension and Outline rea(Grz)
1180 2170 2920
4840 o oo oo o
Vgl Vg2 Vg3
o o
242048 IN out 12420
Vdl vd2  vd3
of o gopo g
0 1890 2570 3520 5050

Note: The unit is um.

Input and output pad dimension: 100x120um?.
Bonding pad dimension:120x120pm ?;
Tolerance of outline dimensions: = 50um.

Assembly Diagram

Note: External capacitor C1:100pF, C2:1000pF .

Attention

1) Two bonding wires

are needed for

input and

output(diameter: 25pum). Bonding wires shall not be longer

than 500pm.

2)Bonding with 80/20 Au/Sn. Temperature should be lower
than 300°C and time should be less than 30 seconds.

3)Blocking
integrated.

capacitors in

Input/Output

are already




Y METDA Semiconductor =7 NC11619C-812P50
GaN MMIC Power Amplifier, 8GHz-12GHz

Power Gain vs. Frequency

Features
25
® Frequency: 8GHz~12GH 1 _
qu y z z "
® Power Gain: 23dB \
® Psat: 47dBm D 15
e PAE: 40% £
. O 10
o +28V@2A(Quiescent)
® Chip Size: 4.8mmx5.3mmx0.1mm 5
0 — — ‘ :
7 8 9 10 11 12 13
Electrical Specification (TA=+25C, Vg=-2V, Vd=+28V ) Freq(GH2)
Parameter Min. | Typ. Max. Unit S
VSWRin vs. F
Frequency 8-12 GHz - 10 Vs, Frequency
Psat 47 47.3 47.5 dBm 1
Power Gain 23 dB 4’;
Gain Flatness +0.25 dB [.;:' 3]
PAE 40 % 2
VSWRIH 2.0 - 2\//_/“’—\
Operating Current 4.5 A A S~
7 8 0 10 11 12 13
Note: 1) All chips have been 100% DC and RF tested. Freq(GH2)
2) Test Condition: Vd=+28V, Vg=-2V, P;;=24dBm, pulse width )
2ms, duty cycle 30%. Small Signal Features
Limited Rating Values _ 5
= =
Parameters Values § @
VDS +40V N
VGS -6V
Input CW Power +35dBm
Channel Temperature +175°C Freq(GHz)
Storage Temperature -65C~+150C Testing Condition: 28V/-2V, Input Pin=-20dBm
Typical Testing Curves Phase Linearity: 8-12GHz In band £10°
. .36
Psat/Efficiency vs. Frequency 1
50 60 7]
L -66—|
45 // — 50 .
4 /\_’_,w\,\‘\ r 4
. 40 40 106
g 35 30 W -126—
N & 1
a -146—
30 20 ]
1 / _166—
25 10 :
L ’186 1 1 T ‘ T 1 T T | UL | L ‘ L ‘ T 1 T T
20 : : i : i : i : i 0 8 9 10 il 12 13
7 8 9 10 11 12 13 freq, GHz

Freq(GHz)

Testing Condition: 28V/-2V, Input Pin=-20dBm
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METDA Semiconductor

Spectrum in Low and High Temperature/ Power Variation

Operating Temperature: -55°C ~+85°C, spectrum of high and low temperature are all

normal without self oscillation

Wi HE

50

P

15 -

"

ol L\
€ —4—+25C \
% 40 —W=-55C L)

33 —4—+85C

-4

34 1

32

30

Freq(GHz)
B m
60
85
50 /_w j\/\
5
. e
T A \Y
—s25T
«| Y
- —st
15 J "
1 ,
N
B P FEPP Y
Frea(GHz)
Testing Condition: fixed input power Pin=26dBm
Power Change upon Duty Cycle
£ uss ’ —— A #Rsms 5 Ttk 10%
% EH —i— B #sms & ka0 \
445 , b E RS rns s Stha0m
prs ' B #B5ms 5%5tks0%
435
43
423
42

7.2 |
7.4
7.6 |
82
84 |
86
88 |
EFl
a6 |
9.8
10

10.2

10.4

106

108 |
11

11.2

114

116
118
12
12.2
124 |
1256
128
13

Freq(GHz)

%

B e 2=

—— s s S 105 ‘

i |
¥
»

2 —a— I HAsms & FELa0%
20 E s me s ob 505
ol

[

13

-
3

114
116
1.8
122
124
126
12.8

NTo@onN
22887 ¢

Freq(GHz)

=) NC11619C-812P50
GaN MMIC Power Amplifier, 8GHz-12GHz

Testing Condition: fixed input power Pin=26dBm, Drain Pulse Modulation, set period

of 5 ms without change, change the duty cycle

Channel temperature testing result:
Testing Condition 1: Drain Pulse Modulation Signal, length 12ms, pulse width 4ms,

peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 25W), environmental temperature 70°C, peak channel

temperature 150°C

» -
T faine)

Testing Condition 2:  Drain Pulse Modulation Signal, length 12ms, pulse width 6
ms, peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 37.5 W), environmental temperature 70°C, peak channel

temperature 160°C




2 METDA Semiconductor =) NC11619C-812P50
GaN MMIC Power Amplifier, SGHz-12GHz

Testing Condition 3: DC 28V/0.81A (thermal dissipation 23W), environmental Derate CW Test Result
temperature 70°C, Channel temperature 148°C, Equal DC thermal resistance CW, Operating voltage: 24V, 22V. 20V

3.4C/W Operating voltage: 24V
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GZ2» NC11619C-812P50
GaN MMIC Power Amplifier, 8GHz-12GHz

& METDA Semiconductor

Dimension and Outline

5300___800 1050 4550
512070 oo 0
Vd1 Vd2 Vd3 ..
Note: The unit is pm.
265010 IN ouT OF2650
Ve

180J0 oo o

0180 4800

Assembly Diagram

RFin RFout
= N ouT EEL

Note: External Capacitor C1=100pF, C2=1000pF

Attention:
1) Gold wires (diameter: 25um ~ 30um) are suggested for
bonding. The temperature of bonding platform shall not
exceed 250°C.

2) Bonding with 80/20 Au/Sn. Temperature should be
lower than 300°C and time should be less than 30 seconds.

3)Blocking
integrated.

capacitors in Input/Output are already




2 METDA Semiconductor

NC11619C-812P50-SSG20
GaN MMIC Power Amplifier, 2015 version Low Small Signal Gain Version, 8GHz-12GHz

Features Power Gain vs. Frequency
25
® TFrequency: 8GHz~12GHz
® Power Gain: 22dB = \
® Psat: 47dBm @ 15 [
e PAE: 40% £ o
1}
o +28V@2A(Quiescent)
® Chip Size: 4.8mmx5.3mmx0.1lmm 5
0
7 8 9 10 dd 12 13
Electrical Specification (TA=+25C, Vg=-2V, Vd=+28V ) Freq(GHz)
Parameter Min. | Typ. Max. Unit .
Frequency 812 Gl VSWRin vs. Frequency
Psat 47 473 47.5 dBm gE MSWR
Power Gain 22 dB " 50
Gain Flatness +0.25 dB 45
PAE 40 % &2 ‘3‘:
VSWRin 2.0 - 2¢ o0
Operating Current 4.5 A #% 25
2.0
Note: 1) All chips have been 100% DC and RF tested. 154
2)Test Condition: Vd=+28V, Vg=-2.2V, Py=25dBm, pulse width o P A AR TP
2ms, duty cycle 30%. freq, GHz
Small Signal Features
Limited Rating Values Forward Transmission, dB
Parameters Values o]
VDS +40V 20
VGS -6V 5 "™
@ 16+
Input CW Power +35dBm L ]
Channel Temperature +175°C 12
Storage Temperature -65C~+150C 10 e
8 9 10 1 12 13
freq, GHz

Typical Testing Curves

Testing Condition: 28V/-2.2V, Input Pin=-20dBm

Psat/Efficiency vs. Frequency

(%)

o
(2]
o

Phase Linearity: 8-12GHz In band +10°

Psat(dBm)
W ow AN
S @ o o

N
(&)

N
o
o
N
b

dev_lin_phase(S(2,1))
3 o

7 8 9 10 11 12 13
Freq(GHz)

10.0 105 11.0 11.5 12.0
freq, GHz

Testing Condition: 28V/-2V, Input Pin=-20dBm




5 METDA Semiconductor

NC11619C-812P50-SSG20

GaN MMIC Power Amplifier, 2015 version Low Small Signal Gain Version, 8GHz-12GHz

Spectrum in Low and High Temperature/ Power Variation

Operating Temperature: -55°C ~ +85°C, spectrum of high and low temperature are all

normal without self oscillation

WihE

34 t
32
30
AN SE RO NT BN AN TE NG N TN NT BN NN YD QM
e e N e R e e S
Freq(GHz2)
Bt 3%k %
60
55
50 FETN /\_/\/ N 4\
A
= —
40
as /" W
—a5 \\
X | 30
— 5T \
25
/A — 85T \
20 ” \
5 l
ny i
= g
0
BEEERREEEE AR REEEEFEEREERREEER
Frea(GHz2)

Testing Condition: fixed input power Pin=26dBm

Power Change upon Duty Cycle

E 455 ¥
T s =
445 —a Elfsme 5 2t a0%
a8 e [ A L 2trs0%
435
43
425
42
NN TO®HONTE0ONTORONTL RS NTD 0NN D 0N
RRRRKR O06®X ooocd-osoo-dadd " NaNN™
g8887d34d4d7484d494d
Freq(GHz)
50
45
40 l
35
| 4 ATt
30
l —B—[Efisms & TH30% \
) |
kY

10

25 =7 FHA0%
3 s me 2 25bL50%
15 ]

Testing Condition: fixed input power Pin=26dBm, Drain Pulse Modulation, set period

of 5 ms without change, change the duty cycle

Channel temperature testing result:

Testing Condition 1: Drain Pulse Modulation Signal, length 12ms, pulse width 4ms,
peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 25W), environmental temperature 70°C, peak channel

temperature 150°C

14127

13189

Tomperature ('C)

e

Time (mSec)
Testing Condition 2:  Drain Pulse Modulation Signal, length 12ms, pulse width 6
ms, peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 37.5 W), environmental temperature 70°C, peak channel

temperature 160°C

Temperature 1

Tomperature ('C)

() 1088y

Tine (nsec)




Y METDA Semiconductor NC11619C-812P50-SSG20
GaN MMIC Power Amplifier, 2015 version Low Small Signal Gain Version, 8GHz-12GHz

Testing Condition 3: DC 28V/0.81A (thermal dissipation 23W ), environmental Attention:
temperature 70°C, Channel temperature 148°C, Equal DC thermal resistance 1) Gold wires (diameter: 25}1111’\’30}11’11) are suggested for
3.4°C/W bonding. The temperature of bonding platform shall not
exceed 250°C.
jj 2) Bonding with 80/20 Au/Sn. Temperature should be
= =4 = lower than 300°C and time should be less than 30 seconds.
= ==
=i .’af
%_ C g = 3)Blocking capacitors in Input/Output are already
ey @ = integrated.
cgz o HLJ _Eil ]
B )
S W=
= e
s
‘ST U =] r—Jr—J

It is the temperature drawing of chip center area

Dimension and Outline

5300 80(&&050 4550
512010 0
vd1 Vd2 Vd3
265010 IN QUT 72650
Vg
180.D oo [m]
0180 4800

Note: The unit is um.

Assembly Diagram

o —

vd1 Vd2 Vd3

Note: External Capacitor C1=100pF, C2=1000pF




Y METDA Semiconductor
GaN MMIC Power Amplifier, 2014version

Features

Frequency: 8GHz~12GHz
Power Gain: 23dB

Psat: 47dBm

PA.E: 40%
+28V@2A(Quiescent)

Chip Size: 4.8mmx5.3mmx0.1mm

Electrical Specification (TA=+25C, Vg=-2V, Vd=+28V )

Parameter Min. | Typ. Max. Unit
Frequency 8-12 GHz
Psat 47 47.3 47.5 dBm
Power Gain 23 dB
Gain Flatness +0.25 dB
PAE 40 %
VSWRin 2.0 -
Operating Current 4.5 A

Note: 1) All chips have been 100% DC and RF tested.

2) Test Condition: Vd=+28V, Vg=-2V, Pi;=24dBm, pulse width
2ms, duty cycle 30%.

Limited Rating Values
Parameters Values
VDS +40V
VGS -6V
Input CW Power +35dBm
Channel Temperature +175°C
Storage Temperature -65C~+150C

Typical Testing Curves

Psat/Efficiency vs. Frequency

(%)
o
(2]
o

Psat(dBm)
W ow AN
S @ o o

N
(&)

N
o
o

7 8 9 10 11 12 13
Freq(GHz)

-106— \A\’\

-126—

-146— \

-166— \

'186|||||||x|]||x|[||x|[||x|[||x|

NC11619C-812P50-SSG30
High small signal Gain Version, GHz-12GHz

Power Gain vs. Frequency

25
20 | | I 1 \
o 15 I I ] ] ]
ke
£
S 10
5
0
7 8 9 10 11 12 13
Freq(GHz)
VSWRin vs. Frequency
5,
4
S
2
= 37
w2 4
- 4
2\/_/___//—“/_\
1+t —————————
7 8 9 10 11 12 13
FreqGHz)
Small Signal Features
40¥ 7"
35 =]
S ! g
5 ] r
3 = =
20 -
L e e WA e A
7 8 9 10 " 12 13
Freq(GHz)

Testing Condition: 28V/-2V, Input Pin=-20dBm

Phase Linearity: 8-12GHz In band +10°

-26

a4

7 A\

8 9 10 " 12 13
freq, GHz

Testing Condition: 28V/-2V, Input Pin=-20dBm




5 METDA Semiconductor

NC11619C-812P50-SSG30

GaN MMIC Power Amplifier, 2014version High small signal Gain Version, SGHz-12GHz

Spectrum in Low and High Temperature/ Power Variation

Operating Temperature: -55°C ~ +85°C, spectrum of high and low temperature are all

normal without self oscillation

WihE

34 t
32
30
AN SE RO NT BN AN TE NG N TN NT BN NN YD QM
e e N e R e e S
Freq(GHz2)
Bt 3%k %
60
55
50 FETN /\_/\/ N 4\
A
= —
40
as /" W
—a5 \\
X | 30
— 5T \
25
/A — 85T \
20 ” \
5 l
ny i
= g
0
BEEERREEEE AR REEEEFEEREERREEER
Frea(GHz2)

Testing Condition: fixed input power Pin=26dBm

Power Change upon Duty Cycle

E 455 ¥
T s =
445 —a Elfsme 5 2t a0%
a8 e [ A L 2trs0%
435
43
425
42
NN TO®HONTE0ONTORONTL RS NTD 0NN D 0N
RRRRKR O06®X ooocd-osoo-dadd " NaNN™
g8887d34d4d7484d494d
Freq(GHz)
50
45
40 l
35
| 4 ATt
30
l —B—[Efisms & TH30% \
) |
kY

10

25 =7 FHA0%
3 s me 2 25bL50%
15 ]

Testing Condition: fixed input power Pin=26dBm, Drain Pulse Modulation, set period

of 5 ms without change, change the duty cycle

Channel temperature testing result:

Testing Condition 1: Drain Pulse Modulation Signal, length 12ms, pulse width 4ms,
peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 25W), environmental temperature 70°C, peak channel

temperature 150°C

14127

13189

Tomperature ('C)

e

Time (mSec)
Testing Condition 2:  Drain Pulse Modulation Signal, length 12ms, pulse width 6
ms, peak voltage and current as  28V/2.7A (peak thermal dissipation 75W, average
thermal dissipation 37.5 W), environmental temperature 70°C, peak channel

temperature 160°C

Temperature 1

Tomperature ('C)

() 1088y

Tine (nsec)




Y METDA Semiconductor NC11619C-812P50-SSG30
GaN MMIC Power Amplifier, 2014version High small signal Gain Version, SGHz-12GHz

Testing Condition 3: DC 28V/0.81A (thermal dissipation 23W ), environmental Attention:
temperature 70°C, Channel temperature 148°C, Equal DC thermal resistance 1) Gold wires (diameter: 25}1111’\’30}11’11) are suggested for
3.4°C/W bonding. The temperature of bonding platform shall not
exceed 250°C.
jj 2) Bonding with 80/20 Au/Sn. Temperature should be
= =4 = lower than 300°C and time should be less than 30 seconds.
= ==
=i .’af
%_ C g = 3)Blocking capacitors in Input/Output are already
ey @ = integrated.
cgz o HLJ _Eil ]
B )
S W=
= e
s
‘ST U =] r—Jr—J

It is the temperature drawing of chip center area

Dimension and Outline

5300 80(&&050 4550
512010 0
vd1 Vd2 Vd3
265010 IN QUT 72650
Vg
180.D oo [m]
0180 4800

Note: The unit is um.

Assembly Diagram

o —

vd1 Vd2 Vd3

Note: External Capacitor C1=100pF, C2=1000pF
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Features

® Frequency: 90GHz~95GHz

Linear Gain: 12dB

Psat: 27dBm

+15V@0.3A

Chip Size: 3.42mmx1.40mmx0.05mm

Electrical Specification (TA=+25°C, Vd=+15V, Vg=-2.2V)

Parameter Min. Typ. Max. Unit
Frequency 90-95 GHz
Psat 27 dBm
Power Gain 8 dB
VSWRin/out 3:1 -
Operating Current 300 mA

Note: 1)RFTest Condition: Vd=+15V, Vg=22V, P;=19dBm, CW

Limited Rating Values

Max. Vds +18V
Min. Vgs -5V
Max. Input Power +21dBm
Operating Temperature -55C~+125C
Storage Temperature -65°C~+150C

Typical Testing Curves

Psat vs. Frequency

84 8 86 87 88 89 90 91 92 93 94 95
Freq(GHz)

= NC11625C-9096
GaN MMIC Power Amplifier, 90GHz-95GHz

P.A.E./Power Gain vs. Frequency

25 20

20 —

B i
15 {14z
S

[=%

L 1120

10

PAE(%)

84 85 86 87 88 89 90 91 92 93 94 95
Freq(GHz)

Assembly Diagram

Note: R=10Q

Dimensions and Outline

970 1480 2550
1400 7 ! L !
L =
Vd vd vd
695 :-.-: in out :_::_ 695
& Vg Ve Vg o
0 : | T | o ‘.
0 540 1020 1860 3420
Attention

1) Gold wires (diameter: 25um~30um) are suggested to
be used. The temperature of bonding platform should
not exceed 250°C.

2) Antistatic protection should be taken.




=7 NC11630C-1418P15
GaN MMIC Power Amplifier,14GHz-18GHz

Typical Testing Curves

g METDA Semiconductor

Features
® TFrequency: 14GHz~18GHz
e Power Gain: 17.5dB Psat/P.A.E vs. Frequency
® Saturation Power output: 42.5dBm 0 ' ' ' ' ' 100
Psat(28V,
e PAE: 37% 454 ---.piiﬁmg 180
e +28V@0.65A(Quiescent)
® Chip Dimension: 3.00mmx2.10mmx0.08mm £ 0 1% 8
E g
$ 35- q140 &
Electrical Specification (TA=+25°C, Vg=-2V, Vd=+28V ) 304/ /Y SRR S
Parameter Min Typical Max Unit 25 : ; ; ; ; 0
13 14 15 16 17 18 19
Frequency 14-18 GHz Freq(GHz)
Saturation Pout 42 42.5 42.8 dBm
Power Gain 175 dB Power Gain vs. Frequency
Gain Flatness +0. 4 dB 2 ' ' ' ' '

PAE 37 % 184 ]
VSWR in 2.0 ; = 16 ]
Operation L6 17 A g " = it |

Current
124 _
Note: 1) All units have been 100% DC tested and RF tested.
2) Testing Condition: Vd=+28V, Vg=-2V, Pi,=25dBm, S S
Pulse width: 1ms, Duty Cycle: 20%. Freq(GHz)
Limited Rating Value
Parameter Value VSWR in vs. Frequency
Vds 140V °
Vgs -6V 4
Max Input CW Power +35dBm il s ]
< 3
Junction Temperature +200°C 2 4
Storage Temperature -65C~+150C 27:
I T T e

13 14 15 16 17 18 19
Freq(GHz)
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Dimension and outline

2100
o 0O 0
Vg vd2 Vd3
1050+ IN out [H1050
Vg Vd1 Vd3
o AL 0] Va2 Ll
0150 300 500 2750 3000

Note : All units are (um), input and output dimension is
140x140um?, Bonding pad of Vg is 100x100um?, bonding
pad of Vd1, Vd2 is 100x120um?, bonding pad of Vd3 is

100x150um?, dimension tolerance is £50pum.

Assembly Chart
N ]
Vg vd2 vd3
RFin
gt | IN
500
Vg Vd1 Vd3
L ] vd2 "

Ve EHe———oo———F1Vd]

Note: External capacitor C1=100pF, C2=10000pF

=7 NC11630C-1418P15
GaN MMIC Power Amplifier,14GHz-18GHz

Attention:

1) The substrate of 6H-SiC is easy to break, please handle
carefully

2) The coefficient of thermal expansion of carrier shall be
close to 6H-SiC, value shall be 4.2x10%/°C, the material of
carrier is suggested for CuMoCu, CuMo or CuW.

3) Gold wires (diameter: 25um) are suggested for bonding.
The temperature of bonding platform shall not exceed
250°C.

4) Bonding with 80/20 Au/Sn. Temperature should be lower
than 300°C and time should be less than 30 seconds.

5) Blocking capacitors in Input/Output are already
integrated, and Grounding short-circuit structure is
integrated in input port.

6) When power on, put Gate Voltage first, then Drain
Voltage. When power off, lower down Drain Voltage first,
then Gate Voltage.

7) QF089 Package can be chosen for surface mounted
selection.




Y METDA Semiconductor NC11632C-1418P7
GaN MMIC Power Amplifier,14GHz - 18GHz

Features

Frequency: 14GHz - 18GHz

Power Gain: 22dB

Psat: 39.5dBm

PAE.: 35%

+28V@0.5A(static)

Chip Size: 2.30mmx1.50mmx0.10mm

DC Electrical Specification (Ta=+25C)

Parameter Min. Typ. Max. Unit
Vd -1.8 -1.9 -2.0 v
Vg 20 28 32 \Y%
Id 0.3 0.5 0.6 A
Idd - 1 1.3 A
Ig - 0.1 1 mA
Igg - 1.5 3 mA

Microwave Electrical Specification (T,=+25C, Vd=+28V, Vg=-1.9V)

Parameter Min. Typ. Max. Unit

f 14-18 GHz

Psat 39 39.5 - dBm
Gp 22 23.0 24.0 dB
AGp - - +0.4 dB
PAE 30 35 - %
Gain 28 30 32 dB
A Gain - - +2 dB
VSWR(in) - 2.0 2.5 -

Note: 1) All chips have been on-chip 100% DC tested, 100% RF tested
2) Test Condition : Vd=+28V, Vg=-1.9V, P;,=17dBm, pulsewidth:lms, dutycycle:10%:;
3) Recommendations resistance value for thermal simulation : 6°C/W (test condition: DC:28V/0.32A, Thermal power dissipation :9W,

Ambient temperature :100°C ),




Y METDA Semiconductor NC11632C-1418P7
GaN MMIC Power Amplifier,14GHz - 18GHz

Limited Rating Values

Vds +40V
Vgs -6V
Max Pin (CW) +29dBm
Max operating channel +200°C
temperature
Storage temperature -65°C~+1507C

Load impedance mismatch 6: 1

(anti burn)

Typical Testing Curves (Vd=+28V, Vg=-2V)

Psat/Efficiency VS Frequency (P;,;=17dBm) Power Gain vs. Freque;;=17dBm)
42 T T T T T v 24 T T T T
234 -
40 160
__________________ 224 -
= 38 150 ~ 21 -
£ 38 Psat 28V 'y 50 @
s ===-Psat_24V hig 3;, 20 ]
3 = T
36 J40
LY S © 4o -
\ 18- -
34 ----PAE_28V ' 430
——PAE_24V 174 i
32 T T T T T 20 16 T T T T
132 144 156 168 180 192 13.2 14.4 15.6 16.8 18.0 19.2
Freq(GHz) Freq(GHz)
Id vs. Frequency Ig vs. Frequency
20 ! ! ! ! 2 T T T T
1.6 . i
—_—28V
2 121 I - & i
£ g
S R
00 , y . y -8 T T T T
132 144 156 168 180 192 132 144 156 168 180 192
Freq(GHz) Freq(GHz)

Outline and Dimension
213
1500__1 | | ] |
13901 1 [ [ U ]
2 3 4 5
DT —[D Note: All unit is um;

1390

750H ] 1 6 [ 11750 Dimension Tolerance:+100ums.
- L
8 7
110
0 = -

0 990 2130 2300
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Pad arrangement

NC11632C-1418P7

GaN MMIC Power Amplifier,14GHz - 18GHz
I ——

No Symbol Function Size
1 RFin Input Pad 140x120pm’
2 Vg Vg bonding pad 120%120pm’
3 vdl Vd bonding pad 120%120pm’
4 vd2 Vd bonding pad 120x120pum’
5,7 vd3 Vd bonding pad 120x120pum’
6 RFout Output Pad 140x140pum’
8 Vg Vg bonding pad 100x100pm*
Assemble Diagram
100pF 1000pF
C1 _— —_ Vd
M O il
Vg vd1Vd2 Vd3
RFin||[[ L
] RFin RFout [ Note:  CI=100pF, C2=1000pF
50Q| [ 1
Vg Vd3
] ]
Vg=C1 1000F ctHvd

Attention

1) Bonding with 80/20 Au/Sn. The temperature should be lower
2) Blocking capacitors in Input/Output are already integrated.

3) Antistatic protection should be taken.

than 300°C and time should be less than 30 seconds.




Y METDA Semiconductor

Features

Frequency: 4GHz~8GHz

Power Gain: 23dB

Psat: 45dBm

PAE.: 36%

+28V@1.5A(static)

Chip Size: 3.55mmx4.17mmx0.10mm

Electrical Specification (TA=+25C, Vd=+28V, Vg=-1.8V)

Parameter Min. Typ. Max. | Unit
Frequency 4-8 GHz

Psat 45 dBm
Power Gain 23 dB
Smali:lsai ir:;ls Gain 43 dB
P.AE. 36 %
VSWRin 2.4 -
Operating Current 2.8 A

Note: 1) All chips have been on-chip 100% DC and RF tested.

2) Test Condition: Vd=+28V, Vg=-1.8V, P;=22dBm, pulse
width : 100us, dutycycle: 10%.

Limited Rating Values

Max. Bias Vds +32V
Min. Bias Vgs -3V
Max. Input Power +25dBm
Operating Temperature -55°C~+125C
Storage Temperature -65°C~+150C

Typical Testing Curves

Output Psat/Efficiency VS Frequency

50 T T T T T 100

Psat(dBm)
PAE(%)

Freq(GHz)

@D NC11634C-408P25
GaN MMIC Power Amplifier,4GHz-8GHz

Power Gain VS Frequency
30 T T T T T
254 .
o 20+ .
)
£
©
O 154
10 —
5 . . . . .
3 4 5 6 7 8 9
A ) ) Freq(GHz)
Dimensions and Outline
NI0T 5= =
Vg Vdi Vd2
(w] o
2085~E IN ouT 5-2085
Vg vdi Vd2
0+—F—F 5
0 350 810 3060 3550

Note : The unit is um. Dimension of input/output pad:
100x100pum?. Dimension of bias gate pad and second stage bias
drain pad: 150x100um?. Dimension of first stage bias drain pad:

200x100pum?. Dimension tolerance: & 50pum.

Assembly Diagram

-———! g1 vd
Vg [0 & i

Vg Vdi vd2

o
oUT ES

Vg vdi vd2
Vg L g
iC1] vd

Note: External capacitor C1=100pF, C2=1000pF.

Attention

1) Gold bonding wires(diameter:25~30um) are suggested
to be used. Temperature of the bonding platform bottom
should not exceed 250°C.

2) Blocking capacitors are
Input/Output.

3) Antistatic protection should be taken.

already integrated for




5 METDA Semiconductor @D NC11638C-204P32

T

GaN MMIC Power Amplifier,2.0GHz-4.0GHz

Features
Frequency: 2.0GHz~4.0GHz

Typical Testing Curves

® Power Gain: 20 dB
® Psat: 45dBm Output Psat/Efficiency VS Frequency
[ J PAE: 40% 55 T T T T T T T T T 65
® +28V(@?2.1A(quiescent current) 5. 1eo
® Chip Size: 3.00mmx4.75mmx0.10mm 5 o
E 40- T e ke L 2 . 450 g
p -7 o
$ 354 o7 Jas &
o L Psat
30-,/' ==="PAE 140
Electrical Specification (TA=+25C, Vg=-2.0V, Vd=+28V) 25+ 135
. . 20 11— 30
Parameter Min. Typ. Max. Unit 20 22 24 26 28 30 32 34 36 38 40
Freq(GHz)
Frequency 2.0~4.0 GHz
Psat 45 dBm
Power Gain 20 dB Power Gain VS Frequency
Gain Flatness +0.3 dB 2
PA.E. 40 % 24+ 1
i -w
VSWRin 25 ; 22
— 20- i
1 )
Operating 35 A g ] ]
Current =
© 16- 1
Note: 1) All chips have been on-chip 100% DC and RF tested@
Vd=+28V; Vg=-2.0V, Pin=24dBm. 141 )
2) Test condition: Vd=+28V; Vg=-2.0V, Pin=24dBm. 12+ 1
50 22 24 25 28 30 32 34 36 38 40
Freq(GHz)

Limited Rating Values

Vs +32V Input Voltage VSWR Ratio/Gain VS Frequency
Vgs -5V
Input CW Power +30dBm 30 B
Channel +175°C o5 b 1a
Temperature
Storage -65C~+150C g 201 13 §
Temperature E P S E SR .8
Gain i
104 ---- VSWR_in 11
5 0

T T T T T T T T T
20 22 24 26 28 30 32 34 36 38 40
Freq(GHz)
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& METDA Semiconductor

Dimensions and Outline

@D NC11638C-204P32

T

GaN MMIC Power Amplifier,2.0GHz-4.0GHz

Attention

280 500 2110
4750 T4 o
Vg vdi Vd2
29500 IN 0UT 0r-2950
Ve Vd2
0+F 7
0150 2110 3000

Note: The unit is um.

Dimension of input/output pad: 100x150pum-.

2

Dimension of bias pad Vg: 150x100pum .
Dimension of bias pad Vd1: 100x150um?.
Dimension of bias pad Vd2: 150x100pum>.

Dimension tolerance: £50pum.

Assembly Diagram

Vg
)

ouT B

Vd2

cicz]ve

Note: External capacitor C1=1000pF, C2=10000pF.

Vd

D

2)

3)

4)

Bonding with 80/20 Au/Sn. The temperature should
be lower than 300°C and the time should be less than
30 seconds.

Gold wires (diameter: 25um~30um) are suggested to
be used. The temperature of bonding platform should
not exceed 250°C

Blocking capacitors in Input/Output are already
integrated.

Antistatic protection should be taken.
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Features

NC11644C-506P40
GaN MMIC Power Amplifier, 6 - 13 GHz

Block Diagram
Frequency: 5.0GHz~6.0GHz Ve vl Va2
Power Gain: 19dB 3 4
Saturation Output Power: 46dBm
PA.E: 40%
128V@2.0A(Quiescent) R > > Rrout
Dimension: 3.00mmx4.20mmx0.08mm
(7] Ld
Vg vdi vd2
DC Testing Electrical Specification (Ta=+25C)
Parameters Symbol Min. Typical Max Unit
Gate Voltage vd -1.8 2 2.2 v
Drain Voltage Vg 20 28 32 \Y
Quiescent Drain Current Id 1.5 2.0 2.5 A
Dynamic Drain Current Idd 2.0 2.5 A
Quiescent Gate Current Ig 0.1 1 mA
Dynamic Gate Current Igg 1.5 3 mA
Microwave Electrical Specification (Ta=+25C, Vd=+28V, Vg=-2V)
Parameters Symbol Min. Typical Max Unit
Frequency f 5.0~6.0 GHz
Saturation Power Output Psat 46 dBm
Power Gain Gp 19 21.0 dB
Power Gain Flatness AGp +0.2 dB
Power Added Efficiency PAE 40 %
Linear Gain Gain 32 34 35 dB
Linear Gain Flatness AGain +0.5 dB
VSWRin VSWR(in) 2.0 2.5 -
Second Harmonics -30 dBc

Note: 1) All chips have been 100% DC tested and 100% RF tested;

2) The condition for curve testing: Vd=+28V, Vg=-2V, Pi;=26dBm, bandwidth 1ms, duty cycle 30%;

Linear parameter input power: Pi;=-10dBm;

3) Thermal Resistant is suggested when thermal simulation 1.2°C/W.




2 METDA Semiconductor NC11644C-506P40
GaN MMIC Power Amplifier, 6 - 13 GHz
Limited Rating Values

Parameters Symbol Values
Max Vbs Vd +40V
Max VGs Vg -6V
Max Input Power (CW) P, +30dBm
Storage Temperature Tst -65C~+150C
Max Operation Channel Temperature Top +200°C
Impedance Mismatch Zo 6: 1

Typical Testing Curves (Vd=+28V, Vg=-2V)

Satugitlon Pout vs. Frequency (Pi,=27 dBm) Saturation Pout vs. Frequency (Pix=28 dBm,Vd=28V(5ms,25%))

! ! ! ! ! ! ! i ! 50 T T T T T T T T T

46 ] 484 1

44 4 46 =

_ a2+ 4 44 .

é 40 H - 42+ 4

g g 40 + -

2 38 . ﬂ

36 i 38 4

36 1

34+ ] 34 ]

324 - 324 4
30 T T T T T T T T T 30 T T T T T T T T T

50 51 52 53 54 55 56 57 58 59 6.0 50 51 52 53 54 55 56 57 58 59 6.0
Freq(GHz) Freq(GHz)

P.A.E vs. Frequency (Pj;=27dBm) P.A.E vs. Frequency (Piy=28 dBm,Vd=28V(5ms,25%))
50 60

58 4
48 - 56

79
Pl
N b
Il
]
79
A
[N Ne]
Lolil

40 + a4 3 |
g 38 & a2 7
40+ .|
36 38 1
34 36 4 4
34 3
324 32 ] 1
30 T T T T T T T T T 30 T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 6.0 50 51 52 53 54 55 56 57 58 59 6.0
Freq(GHz) Freq(GHz)
Dynamic Drain Current vs. Current Dynamic Drain Current vs. Frequency (Piy=28 dBm,Vd=28V(5ms,25%))
8 8
74 e 7 .
6 4 6 4
54 4 5 4
< <
% 44 4 % 4 4
e e —
3 - 3 -
24 ~ 2 4
14 - 1 4
0 0

50 51 52 53 54 55 56 57 58 59 6.0 50 51 52 53 54 55 56 57 58 59 6.0
Freq(GHz) Freq(GHz)




2 METDA Semiconductor NC11644C-506P40
GaN MMIC Power Amplifier, 6 - 13 GHz

Small Signal Gain vs. Frequency (Pi,=-10dBm) VSWRin vs. Frequency (Pi,=-10dBm)

35 : : : : : : T T T 5

30 A/ ]
44 4

254 4

£
204 4 %
>

15 4

Gain(dB)

10 4

5 4

0o T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 6.0

0o T T T T T T T T T
50 51 52 53 54 55 56 57 58 59 6.0

Freq(GHz) Freq(GHz)
Dimension and Outline
Pad Definition
150 2??0 3000
4200 |L_| 3 O Number | Symbol Function Dimension
2 4
1 RFin Input Pad 100x200um?
= = 2, 8 Vg Gate Bonding Pad 90x120um?
ol g . :
2100-|0 1 _|5:E -2100 3, 7 vdl Drain Bonding Pad 100x150pum?
Dj=— = 4, 6 vd2 Drain Bonding Pad 180x180um?
5 RFout Output Pad 100x180um?
Os 6
0 ar [}
T ' - Note: all units are um;
0150 2700 3000 . . .
Dimension outline tolerance+100pm
Assembly Chart
F—=
=
=
W
= !

|

] RFout

NC11644C-806P40

Note: 1) External capacitor value C3=1000pF, C2=10000pF, single layer ceramic capacitor is suggested




g METDA Semiconductor NC11644C-506P40
GaN MMIC Power Amplifier, 6 - 13 GHz
Attention:

1) The substrate of 6H-SiC is easy to break, please handle carefully

2) The coefficient of thermal expansion of carrier shall be close to 6H-SiC, value shall be 4.2x10°%/°C, the material of carrier
is suggested for CuMoCu, CuMo or CuW.

3) Gold wires (diameter: 25um) are suggested for bonding. The temperature of bonding platform shall not exceed 250°C.
4) Bonding with 80/20 Au/Sn. Temperature should be lower than 300°C and time should be less than 30 seconds.

5) Blocking capacitors in Input/Output are already integrated, and Grounding short-circuit structure is integrated in input port.

6) When power on, put Gate Voltage first, then Drain Voltage. When power off, lower down Drain Voltage first, then Gate
Voltage.




NC11647C-218P2
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

Features Block Diagram
® TFrequency: 2GHz~18GHz 3
® Power Gain: 6dB
® Saturation Power Output: 33dBm |
o PAE: 10% Bl
e +28V@0.5A(Quiescent) Z‘& 4& R 4& 4&
e Dimension: 2.80mmx2.50mmx0.10mm Ko |
® (0.25um HEMT Processing Vg
DC Electrical Specification (Ta=+25C)
Parameters Symbol Min Typical Max Unit
Gate Operating Voltage Vd -1.6 -1.8 \Y
Drain Operating Voltage Vg 28 32 v
Quiescent Drain Current Id 0.5 A
Dynamic Drain Current Idd 0.6 0.67 A
Dynamic Gate Current Igg 0.01 0.02 mA
Microwave Electrical Specification (Ta=+25C, Vd=+28V, Vg=-1.6V)
Parameters Symbol Min Typical Max Unit
Frequency f 2~18 GHz
Saturation Power Output Psat 33.2 34 dBm
Power Gain Gp 6.2 7 dB
Power Gain Flatness AGp +1.7 dB
PAE PAE 11 15 %
Linear Gain Gain 10 11.5 dB
Linear Gain Flatness AGain +1.5 dB
Input VSWR VSWR(in) 2.0 -
274 Harmonics -14 dBc

Note: 1) all chips have been 100% DC and RF tested on chip;

2) the testing curve testing conditions are: Vd=+28V, Vg=-1.6V, Pi,=27dBm, CW;

Limited Rating Values

Parameters Symbol Limited rating values
Max Drain Source Voltage vd +40V
Max Gate Source Voltage Vg -6V
Max Input Power (CW) Py +30dBm
Storage Temperature Tsta -65C~+150C
Max Junction temperature Top +200°C
Miss match of load(anti-burnt) Zo 6: 1




2 METDA Semiconductor NC11647C-218P2
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

Typical Testing Curves (Vd=+28V, Vg=-1.6V)

Sat%ation Pout vs. Frequency (Pi=27dBm) %A.E vs. Frequency (Pj;=27dBm)
38 .y 35. ]
361 .
/\/—\/\ 304 4
344 d

— 254 .

§ % ] <

T 4 . 3 4

T30 3 20

2]

& 284 1 15 |
261 .

10- 3
24 y
22 . 57 1
20 4 0+
234567 8 91011121314 1516 17 18 234567 8 91011121314 1516 17 18
Freq(GHz) Freq(GHz)

Power Gain vs. Frequency (Pi=27dBm) Dynamic Drain Current vs. Frequency
16 T T T T T T T T T T T T T T T 20 T T T T T T T T T T T T T T T
12] ] 1.8- :

1.6- 1
12- .
1.4 y

& 101 b 1.2+ .

S <

£ 8-/—_\_/_\_/'\_ Z 1.0 ]

T 3

U] 6 N 0.8 4

0.6-/.——’\___—\
44 i
0.4 1
21 ] 0.2 :
0 T T T T T T T T T T T T T T T 00 T T T T T T T T T T T T T T T
234567 8 91011121314 1516 17 18 23456 7 8 91011121314 15 16 17 18
Freq(GHz) Freq(GHz)

Small Signal Gain vs. Frequency (Pi,=-10dBm) Input VSWR vs. Frequency (Piy=-10dBm)
%8 T T T T T T T T T T T T T T T 60 T T T T T T T T T T T T T T T
18 E 55 ]
10 : 5.0 .
e ] o ]
134 3 _ 407 ]

@ 121 ] =1 3.5 B

g — o~ ] L

c 104 = 3.0 -

8 3 E 2 25 b
71 ] ] ]
& : 2.0
g E 151 3
33 ] 1.0 .
23 ] 0.5 -
0 0.0

234567 8 910111213 14 15 16 17 18 234567 8 910111213 14 15 16 17 18
Freq(GHz) Freq(GHz)




2 METDA Semiconductor NC11647C-218P2
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

Dimension and Outline

1390
2500 =5
4 ..
Pad Definition
No. Symbol Functions Dimension
1 RFin Input pad 100%100um?
- 2 Vg Gate bonding pad 150x150um?
42010 1 , 301450 3 RFout Output pad 150%150pm?
]
0 [ - 4 vd Drain bonding pad 200x120um?
0 2100 2800
Note: all units are (um);
Dimension tolerance =£100um
Assembly Chart r=
]
vd
RFin - O RFout
/= RFin RFout [
O
500 vgr; U500

Note: 1) external capacitor C1=100pF, C2=1000pF, single layer ceramic capacitor is recommended, and C1 shall be as close to the chip as possible,
not exceeding 750pm
2) Power Circuit Micro stripe under Ku band can be soldered onto the carrier using 200pum~300um ceramic, simplify the assembly
processing. Above Ku band, it is recommended using 125um ~ 250um micro stripe to solder or paste onto the carrier in order to

decrease transmission loss. Input and output bonding wire length shall be within 350pm =+ 150pm.




8 METDA Semiconductor NC11647C-218P2
GaAs MMIC GaN Power Amplifier, 2- 18 GHz
Attention:

1) The substrate of 6H-SiC is easy to break, please handle carefully

2) The coefficient of thermal expansion of carrier shall be close to 6H-SiC, value shall be 4.2x10°%/°C, the material of carrier
is suggested for CuMoCu, CuMo or CuW.

3) Gold wires (diameter: 25um-30um) are suggested for bonding. The temperature of bonding platform shall not exceed
250°C.

4) Bonding with 80/20 Au/Sn. Temperature should be lower than 300°C and time should be less than 30 seconds.
5) Blocking capacitors in Input/Output are already integrated, and Grounding short-circuit structure is integrated in input port.

6) When power on, put Gate Voltage first, then Drain Voltage. When power off, lower down Drain Voltage first, then Gate
Voltage.

7) QF087 Package can be chosen for surface mounted selection.




5 METDA Semiconductor =7 NC11650C-812P25

GaN MMIC Power Amplifier,8GHz - 12GHz
e

Features

Frequency: 8GHz - 12GHz

Power Gain: 24dB

Psat: 44dBm

PA.E.: 40%

+28V@0.8 A(static)

Dimension : 3.Immx2.15mmx0.10mm

DC Electrical Specification (T =+25C)

Parameter Min. Typ. Max. Unit
Vg -2.8 -1.9 -1.8 v
Vd 20 28 32 v
Static drain current 0.5 0.8 1.0 A
Dynamic drain ) 5 55 A
curent
Static gate current - 0.1 1 mA
Dynamic gate ) 3 5 mA

current

Microwave Electrical Specification (T,o=+25C, Vd=+28V, Vg=-2V)

Parameter Min. Typ. Max. Unit
Psat 43.8 443 - dBm
Power Gain 23.0 24.0 25.0 dB
Power gain
flatness ) ) 03 a8
P.A.E. 40 42 - %
Liner gain 28 30 32 dB
Liner gain flatness - - +2 dB
VSWRin - 2.0 2.5 -

Note: 1) All chips have been on-chip 100% DC tested., 100% RF tested;

2) Test Condition: Vd=+28V, Vg=-2V, P;;=20dBm, pulsewidth2ms, duty cycle30%:;




& METDA Semiconductor

&= NC11650C-812P25

GaN MMIC Power Amplifier,8GHz - 12GHz

Limited Rating Values

Max VDS

+40V

Min VGS

6V

Max. Input Power (CW)

+32dBm

tempeature

Max operating channel

+200°C

Storage temperature

-65C~+150C

(anti burn)

Load impedance mismatch

6: 1

Typical Testing Curves (Vd=+28V, Vg=-2V)

Output Psat/Efficiency VS Frequency
( Pin=2 0dBm )

= /""‘\_f*\_____\

a4
431 / —— 1j#(dBm) \
a2

— Mt A (%)

\

41

::/W\

\

38 /

37
36 I /
35

‘\h‘b"\-*’o%h%’\,b L

A% AP ¥ of 8%,av,. 07 WY P o nf

70
G5

- 60

55
50

a5

40
35
30
25
20

Dynamic drain current vs. Frequency

2.5

15

0.5

\

7 7478 82 86 9 94 98102106 11 11.411.812.2126 13

Power Gain VS Frequency
( P in =20dBm )

30

25 +

. // AN

15

10

7 74 78 82 86 9 94 98102106 11 11.411.812.212.6 13

Dynamic gate current vs. Frequency

0.2

02 7 74 ?!N{;E 9 94 *]BIENQE 11 m5§1241261’,
- \ I

\|

0.8 V

-1

-1.2




5 METDA Semiconductor =7 NC11650C-812P25

GaN MMIC Power Amplifier,8GHz - 12GHz
e

Note : All the unit is pm;

Dimensions and Outline o
Input and output pad dimension is

F . § 150x150pm’;
L gl 8 o B 2000 3
; ID|—|__| ﬁé Bonding pad dimension Vdl is
8 120x120pm?;
D:' ) @ Bonding pad dimension Vd2 is
10?5-—3 : ; -D—“‘?5 120x120pm’;
, Bonding pad dimension Vd2 is
Dl 150%150um?;
= = -
160 HT “? _ Dﬁl} EE ——— T_ 150 Bonding pad dimension
o A Vgis140x140pm’;
120 700 710 3000 3100

Dimension tolerance is £100um.

Assembly Diagram

Vg
» —
| ID
_gg.
{il @ =
=S =
o )@
1 | — "
& — R
!DE fg o8 CfE .
100pF  jo0pF 100pF B
Vg 10m0pF

Attention
1) Bonding with 80/20 Au/Sn. The temperature should be lower than 300°C and time should be less than 30 seconds.
2) Blocking capacitors in Input/Output are already integrated.
3) Antistatic protection should be taken.




Features

Power Gain: 6dB

PAE: 20%

Frequency: 2GHz~18GHz
Saturation Power output: 39dBm
+28V@0.88A(Quiescent)

Dimension: 4.85mmx2.50mmx0.10mm

0.25um HEMT Processing

DC Electrical Specification (Ta=+25C)

Block Diagram

RFin

vd

NC11651C-218P8
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

A5 TE

RFout

Parameters Symbol Min Typical Max Unit
Gate Operating Voltage Vd -1.6 -1.8 v
Drain Operating Voltage Vg 28 32 v
Quiescent Drain Current Id 0.88 0.94 A
Dynamic Drain Current Idd 1.2 1.35 A
Dynamic Gate Current Igg 0.1 8 mA
Microwave Electrical Specification (Ta=+25C, Vd=+28V, Vg=-1.6V)
Parameters Symbol Min Typical Max Unit
Frequency f 2~18 GHz
Saturation Power Output Psat 39.6 40 dBm
Power Gain Gp 7 dB
Power Gain Flatness AGp +1 dB
PAE PAE %
Linear Gain Gain 12 dB
Linear Gain Flatness A Gain +2 dB
Input VSWR VSWR(in) 2.0 -

Note: 1) all chips have been 100% DC and RF tested on chip;

2) the testing curve testing conditions are: Vd=+28V, Vg=-1.6V, Pi=33 dBm, CW;

Limited Rating Values

Parameters Symbol Limited rating values
Max Drain Source Voltage vd +40V
Max Gate Source Voltage Vg -6V
Max Input Power (CW) Py +36dBm
Storage Temperature Tsta -65C~+150C
Max Junction temperature Top +200°C
Miss match of load (anti-burnt) Zo 6: 1
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Typical Testing Curves (Vd=+28V, Vg=-1.6V)

Saturation Pout vs. Frequency (Pi=33dBm)

50

48 -
461 y

30

T T T T T T T T T T T T T T T
2 3456 7 8 91011121314 1516 17 18
Freq(GHz)

Power Gain vs. Frequency (Pi»=33dBm)

Gain(dB)

Small Signal Gain vs. Frequency (Pi;=-10dBm)

234567 8 910111213 14 15 16 17 18
Freq(GHz)

Freq(GHz)

234567 8 910111213 14 15 16 17 18

NC11651C-218P8
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

P.A.E vs. Frequency (Piy=33dBm)

50 LI S LA DL B B B L B B BN B B B

40 ,

PAE(%

0

T T T T T T T T T T T T T T T
2 3456 7 8 910111213141516 17 18
Freq(GHz)

Dynamic Drain Current vs. Frequency

2.0 N B e e e e e L L L B

1.84 .
1.6 1 b
1.4 1 b
1.2 .
1.0-/—\/-\
0.8 b
0.6 1 .
0.4 4 .
0.2+ b
0.0

Ids(A)

234567 8 910111213 14 15 16 17 18
Freq(GHz)
Input VSWR vs. Frequency (Pi=-10dBm)

6.0 A S S S B L T L T T A R N
5.5+ b
5.0 b

VSWR _in
w
o
1
1

234567 8 910111213 14 15 16 17 18
Freq(GHz)




2 METDA Semiconductor NC11651C-218P8
GaAs MMIC GaN Power Amplifier, 2- 18 GHz

Dimension and Outline

1050
= [43 Pad Definition
No. Symbol Functions Dimension
1 RFin Input pad 100x100um?
2 Vg Gate bonding pad 150x100pm?
O
390 _§1 5 3 B350 3 RFout Output pad 140x150um?
0 =) O 4 vd Drain bonding pad 200x150um?
0 32680 4880
Note: all units are (um);
Dimension tolerance +£100um
Assembly Chart c1=vd
™
Vd
RFin . 0 RFout
= RFin Vg RFout [H
= UJ
50Q J 50Q

Note: 1) external capacitor C1=100pF, C2=1000pF, single layer ceramic capacitor is reccommended, and C1 shall be as close to the chip as possible,
not exceeding 750um
2) Power Circuit Micro stripe under Ku band can be soldered onto the carrier using 200pum~300um ceramic, simplify the assembly
processing. Above Ku band, it is recommended using 125pum ~ 250pum micro stripe to solder or paste onto the carrier in order to

decrease transmission loss. Input and output bonding wire length shall be within 350pum + 150pm.




8 METDA Semiconductor NC11651C-218P8
GaAs MMIC GaN Power Amplifier, 2- 18 GHz
Attention:

1) The substrate of 6H-SiC is easy to break, please handle carefully

2) The coefficient of thermal expansion of carrier shall be close to 6H-SiC, value shall be 4.2x10°%/°C, the material of carrier
is suggested for CuMoCu, CuMo or CuW.

3) Gold wires (diameter: 25um-30um) are suggested for bonding. The temperature of bonding platform shall not exceed
250°C.

4) Bonding with 80/20 Au/Sn. Temperature should be lower than 300°C and time should be less than 30 seconds.
5) Blocking capacitors in Input/Output are already integrated, and Grounding short-circuit structure is integrated in input port.

6) When power on, put Gate Voltage first, then Drain Voltage. When power off, lower down Drain Voltage first, then Gate
Voltage.

7) QF087 Package can be chosen for surface mounted selection.




& METDA Semiconductor

=7 NC11654C-0914P30
GaN MMIC Power Amplifier,0.9GHz~1.4GHz

Features Functional Block Diagram
® Frequency : 0.9GHz~1.4GHz ve vl Vo
® Power Gain : 29dB E K
® Psat : 45dBm
® PAE.:. 45%
® +28V(@2.0A( static) RFin > > Rffout
® Chip Size : 4.22mmx5.00mmx0.10mm
(7] Ld
Vg vdi vd2
DC Electrical Specification (TA=+25C)
Parameter Symbol Min. Typ. Max. Unit
Gate Voltage Vg -1.8 -2 2.2 \Y%
Drain Voltage vd 20 28 32 v
Static Drain Current Id 1.5 2.0 2.5 A
Dynamic Drain Current Idd 2.0 2.5 A
Static Gate Current Ig 0.1 1 mA
Dynamic Gate Current Igg 1.5 3 mA
Microwave Electrical Specification (TA=+25C, Vd=+28V, Vg=-2V)
Parameter Symbol Min. Typ. Max. Unit
Frequency f 09~1.4 GHz
Psat Psat 45 dBm
Power Gain Gp 25 29.0 dB
Gain Flatness AGp +0.2 dB
PAE. PAE 45 %
Linear Gain Gain 32 34 35 dB
Linear Gain Flatness A Gain +0.5 dB
Input VSWR VSWR(in) 2.0 2.5 -
Second Harmonics -30 dBc

Note: 1) All chips have been on-chip 100% DC and RF tested.

2) Test condition: Vd=+28V, Vg=-2V, P;;=16dBm, pulse width 3ms, duty cycle 30%.

Linear Input Power: P;,=-10dBm;

3) Suggested thermal resistance in thermal simulation: 1.2°C/W.
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Limited Rating Values

NC11654C-0914P30

Loew

GaN MMIC Power Amplifier,0.9GHz~1.4GHz

Parameter Symbol Value
Max. Drain Voltage vd +40V
Max. Gate Voltage Vg -6V
Max. Input Power (CW) P, +25dBm
Storage Temperature Tsrg -65C~+150C
Max. Channel Temperature Top +200°C
Load Impedance Zy 6: 1
Mismatching (anti burn out)
Typical Testing Curves (Vd=+28V, Vg=-2V)
Output Psat VS Frequency (P;,=16 dBm) Output Psat VS Frequency (P;;=21 dBm)
50 T T T T T T T 50
48+ . 45 |
_—_/_\
% 46 -\/\- g 46 _
& 44 . 8 4] E
42- . 42- .
40 — 40 ———————————
08 09 10 11 12 13 14 15 16 08 08 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
P.A.E. VS Frequency (P;,=16 dBm) P.A.E. VS Frequency (P;;=21dBm)
60 ——————— T 60 e
55+ . 55 .
50 . 50+ .
;I-IEJ' 45 3 %’ 45 4
40 . 40+ .
351 . 354 .
30 ——— 30 N ——,——eH
08 09 10 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
Small Signal Gain VS Frequency (P;;=-10dBm) VSWRin VS Frequency (Pj;=-10dBm)
45 — 10 e
40 .
8 _
35 :
@ 30 _k_—/_ -DE:I 6 -
=4 =
& 25- E 2 4 |
20 .
2 I ————
154 _
10 T T T T T T T 0 T T T T T T T
08 09 10 11 12 13 14 15 16 08 09 10 14 12 13 14 15 16
Freq(GHz) Freq(GHz)
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High/Low Temperature Pout VS Frequency

50

o

NC11654C-0914P30
GaN MMIC Power Amplifier,0.9GHz~1.4GHz

Dynamic Drain Current VS Frequency

T T T T T T T 8 T T T T T T T
484 1 74 1
46
44: 6 4
E 42 _ 1 5] 1
S 40] g ] < 4] ]
= ---+85C 3
& 38 ] 34 /\_/—T
361 ]
34 .y 2 ]
32 1 19 1
30 ; ; ; ; ; ; . 0 . . . . . . .
08 09 10 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
Dimension and Outline
320630 3130
5000 ‘h é
23 4
B Note: The unit is um.
Df b Dimension tolerance: +100pm.
2500 1 5 [r2650
il L
87 6
0" N
0320630 3130 4220
Pad Definition
NO Symbol Function Dimension
1 RFin Input Pad 100x200pm?
2, 8 Vg Gate Bonding Pad 90x120pm>
3, 7 Vdl Drain Bonding Pad 100x150pum*
4, 6 Vd2 Drain Bonding Pad 200x200pum>
5 RFout Output Pad 100x200pum>




@@= NC11654C-0914P30

2 METDA Semiconductor
GaN MMIC Power Amplifier,0.9GHz~1.4GHz

/___gm
b A7

Vg vd1 Vd2

Assembly Diagram

RFout
RFou

\\E;QM

50Q

Vg vd1

Vd2
B g m
[l
\——@am

Note: External capacitor C1=1000pF, C2=10000pF, single layer ceramic capacitors are recommended.

Attention
1) Bonding with 80/20 Au/Sn. The temperature should be lower than 300°C and the time should be less than 30 seconds.

2) Gold wires (diameter: 25pm~30um) are suggested to be used. The temperature of bonding platform should not exceed

250°C
3) Blocking capacitors in Input/Output are already integrated.
4) Antistatic protection should be taken.




5 METDA Semiconductor =7 NC11655C-0912P50
GaN MMIC Power Amplifier,0.9GHz~1.2GHz

Features Functional Block Diagram
® Frequency : 0.9GHz~1.2GHz Ve vdi vd2
® Power Gain : 29dB E E
® Psat : 47dBm
® PAE.: 45% RFin > > RFout
e +28V@2.0A( static)
e Chip Size : 4.34mmx5.00mmx0.08mm 0 it
Vg vdi vd2
DC Electrical Specification (TA=+25C)
Parameter Symbol Min. Typ. Max. Unit
Gate Voltage Vg -1.8 2 2.2 v
Drain Voltage vd 20 28 32 v
Static Drain Current Id 1.5 2.0 2.5 A
Dynamic Drain Current Idd 2.0 2.5 A
Static Gate Current Ig 0.1 1 mA
Dynamic Gate Current Igg 1.5 3 mA
Microwave Electrical Specification (TA=+25C, Vd=+28V, Vg=-2V)
Parameter Symbol Min. Typ. Max. Unit
Frequency f 0.9~1.2 GHz
Psat Psat 47 dBm
Power Gain Gp 23 26 dB
Gain Flatness AGp +0.2 dB
PAE. PAE 45 %
Linear Gain Gain 32 34 35 dB
Linear Gain Flatness AGain +0.5 dB
Input VSWR VSWR(in) 2.0 2.5 -
Second Harmonics -30 dBc

Note: 1) All chips have been on-chip 100% DC and RF tested.
2) Test condition: Vd=+28V, Vg=-2V, P;=16dBm, pulsewidth 3ms, dutycycle 30%.
Linear Input Power: P;,=-10dBm;

3) Suggested thermal resistance in thermal simulation : 1.2°C/W.




5 METDA Semiconductor =7 NC11655C-0912P50
GaN MMIC Power Amplifier,0.9GHz~1.2GHz

Limited Rating Values

Parameter Symbol Value
Max. Drain Voltage vd +40V
Max. Gate Voltage Vg -6V
Max. Input Power (CW) P, +25dBm
Storage Temperature Tstg -65°C~+150C
Max. Channel Temperature Top +200°C
Load Impedance Zo 6: 1
Mismatching (anti burn out)

Typical Testing Curves (Vd=+28V, Vg=-2V)

Output Psat VS Frequency (P;;=16 dBm) Output Psat VS Frequency (P =21 dBm)
48 T T T T T T T 50 T T T T T T T
46 ] ] 88 o — ]
444 1 46+ 1
424 ] 444 ]

T 40 : g 421 ]

£ T 40 ]

© 4 .

8 38 § 38 1
36 - 26 1
344 b 34 .
324 4 324 4
30 T T T T T T T 30 T T T T T T T

08 09 10 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
P.AE. VS Frequency (P;,=16 dBm) P.A.E. VS Frequency (P;;=21 dBm)
60 ————————— 60 —
554 . 554 4
50- . 50- ]

S S

E 454 = % 454 4
40 . 40 .
35- . 35- ]
30 —— i 30 — i

08 09 10 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
Small Signal Gain VS Frequency (P;;=-10dBm) VSWRin VS Frequency (P;;=-10dBm)
35 T T T T T T T 10 T T T T T T T
30 -U
8 J
254 .

@ 20- - il 61 1

= =

& 15 - 2 4] |
10+ -

2 ) /
54 il
0 T T T T T T T 0 T T T T T T T
08 09 1.0 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16

Freq(GHz) Freq(GHz)
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High/Low Temperature Pout VS Frequency

50 T T T T T T T

=7 NC11655C-0912P50

GaN MMIC Power Amplifier,0.9GHz~1.2GHz

Dynamic Drain Current VS Frequency

8 T T T T T T T

48 . 74 1
46«4 64 .
441
T 42 *] ]
£ 42] _ ] ~
2 o] < %4 1
E - == +85C =
& 38+ b 3</—\_/—f
36 1 24 4
34 4 b 14 s
32 ]
0 ; ; ; ; ' ' ' 0 . . . . . . .
os 09 10 11 12 13 14 15 16 08 09 10 11 12 13 14 15 16
Freq(GHz) Freq(GHz)
Dimension and Outline
300 640 3150
900074 ﬁ
23 4
= e
25000 1 5 0+2500 Note: The unit is um.
inil il -
= = Dimension tolerance: £100pum.
87 6
0 7 ¢ -
0300640 3150 4340
Pad Definition
NO. Symbol Function Dimension
1 RFin Input Pad 100x200pm?
2, 8 Vg Gate Bonding Pad 90x120pum?
3, 7 Vdl Drain Bonding Pad 100%150pm?
4, 6 Vd2 Drain Bonding Pad 200x200um?
5 RFout Output Pad 100x200pum>




9 METDA Semiconductor @ZI» NC11655C-0912P50

GaN MMIC Power Amplifier,0.9GHz~1.2GHz
Vg2 .____.
I ﬂ

Assembly Diagram

Vg Vd1

RFin Df —:[D RFout
4 RFin RFout [

500 "L 500
Vg Vd1

H’“
Note: External capacitor C1=1000pF, C2=10000pF, single layer ceramic capacitors are recommended.

Attention
1) Bonding with 80/20 Au/Sn. The temperature should be lower than 300°C and the time should be less than 30 seconds.
2) Gold wires (diameter: 25pm~30um) are suggested to be used. The temperature of bonding platform should not exceed
250°C
3) Blocking capacitors in Input/Output are already integrated.
4) Antistatic protection should be taken.




2 METDA Semiconductor = NC11669C-618P10
GaN MMIC Power Amplifier, 6GHz~18GHz

Features Functional Block Diagram
® Frequency: 6.0GHz~18.0GHz Ve vl v Va3
® Power Gain: 16dB 3] 4]
® Psat: 40dBm
e PAE.: 20% Hﬁ Hﬁ
o +28V@I1400mAstatic) Rein | 1] Lﬁ \/‘/ Le]] o
® Chip Size: 4.10mmx3.40mmx0.08mm
(o] H
Ve vdi Vd2 Vd3
DC Electrical Specification (TA=+25C)
Parameter Symbol Min. Typ. Max. Unit
Gate Voltage Vd -1.8 -5 \Y
Drain Voltage Vg 28 32 v
Static Drain Current Id 1400 mA
Dynamic Drain Current Idd 2.2 2.4 A
Dynamic Gate Current Igg 10 25 mA
Microwave Electrical Specification (TA=+25'C, Vd=+28V)
Parameter Symbol Min. Typ. Max. Unit
Frequency f 6~18 GHz
Psat Psat 40.0 41 dBm
Power Gain Gp 16 17 dB
Power Gain Flatness AGp +0.6 dB
PAE. PAE 18 %
Linear Gain Gain 29 32 dB
Linear Gain Flatness A Gain +3 dB
VSWRin VSWR(in) 2 3.5 -

Note: 1) The chip has been 100% on chip DC and RF tested.




2 METDA Semiconductor

Limited Rating Values

&= NC11669C-618P10
GaN MMIC Power Amplifier, 6GHz~18GHz

Parameter Symbol Value
Max. Drain Voltage vd +35V
Min. Gate Voltage Vg -5V
Max. Input Power Pin +28dBm
Operating Temperature Top -55C~+125C
Storage Temperature Top -65C~+150C

Typical Testing Curves (Vd=+28V, Vg=-1.8V)

Gain(dB)

Gain(dB)

30

Psat vs. Frequency (Pi=24dBm)

Power Gain vs. Frequency (Piz=24dBm)

10

12 14 16 18 20
Freq(GHz)

254

20+

40

12 14 16 18 20

Freq(GHz)

Small Signal Gain vs. Frequency (Piy=-10dBm)

351

30+

25+

20+

154

10

4

12 14 16 18 20
Freq(GHz)

P.A.E. vs. Frequency (Piy=24dBm)
60 T T T T T T T

Freq(GHz)
Dynamic Drain Current ( Pip=24dBm )

5 T T T T T T T

Freq(GHz)

VSWRin vs. Frequency (Pi,=-10dBm)
10 T T T T T T T

VSWR_in

Freq(GHz)
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Dimension and Outline

&= NC11669C-618P10
GaN MMIC Power Amplifier, 6GHz~18GHz

5009901140 3380
3400 &1 +
2 34 5
T e Note: The unit is um.
1 70045;1 1571 700 Chip thickness: 80pm.
Dimension tolerance: +25um.
10 98 7
S T
Bonding Pad Deﬁnitiono 5009901140 3380 4100
NO. Symbol Function Size
| RFin RF signal input port, external 50 Q system should be 110x120pm?
connected, blocking capacitor not needed.
10 Ve Amplifier gate pad feed port, external 100pF. 1000pF filter 100x100pum?
capacitors are needed.
- vdl Amplifier drain pad feed port, external 100pF. 1000pF filter 100x100um?
capacitors are needed.
48 Va2 Amplifier drain pad feed port, external 100pF. 1000pF filter 100x100pm?
capacitors are needed.
Amplifier drain pad feed port, external 100pF. 1000pF filter 130x120pm?
> v capacitors are needed.
6 RFout RF signal output port, external 50 Q system should be 100x100m?
connected, blocking capacitor not needed.

Assembly Diagram

RFin

50Q

ciict ci—c
AT
VE Vg Vd1z\%2 v%s

-
T . RFout
ELRFm RFOUE
- ~1150Q
Vg Vd1Vd2 Vd3
TN H
C1=C1 C1=c2—Vd

Note: External capacitor C1=100pF, C2=1000pF. R=50Q
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Features:

® TFrequency: 8GHz~12GHz
Gain: 16dB

® Saturation Pout: 28dBm

e +28.0V@160mA

® Dimension: 1.92mmx1.33mmx0.

10mm

Electrical Specification (Ta=+25C )

NC11678C-812

GaN MMIC Driving Power Amplifier, SGHz~12GHz

Testing Limited Value
Condition .
Parameter V=28V, Min Typica Max Unit
f: 8-12GHz I
Saturation Pout| Pi=15dBm - 29 - dBm
P P=12dBm - 28 - dBm
Linearity Gain | Pi=-20dBm 16 17 - dB
Linearity Gain 0.7 ) 07 dB
Flatness
Input VSWR - 2.0:1 - —
Output VSWR - 2.0:1 - —
Operation i 160 i mA
Current
Note: all chips have been 100% DC Tested
Limited Rating Value
Symbol Parameter Value
Vbs Positive Vgs +32V
Pin Input CW Power +7dBm
Ten Channel Temperature +200°C
TstG Storage Temperature | -65C~+150C

P.A.E vs. Frequency

20 T

PAE(%)

-
o

10
Freq(GHz)

Power Gain vs. Frequency

20 T

18+

Gain(dB)

14

124

10 T

16-/\_/_/\/\.

Dimension and Outline

Freq(GHz)

Testing Curves

Saturation Power Output vs. Frequency

30 T T

29

Psat(dBm)

27 H

26

25

8 9 10
Freq(GHz)

1 12

370 1550
1330 | |
| |‘_|'| I'l'l O
O O
580 —+H1 580
O O
0,0 1920
note: all units are um
[CFRvVd |
tho
7
RFout
O
Kif
m}
500

note: external capacitor value is 100pF




= METDA Semiconductor NC11678C-812
GaN MMIC Driving Power Amplifier, SGHz~12GHz
Attention

1) Diameters of 25um ~ 30um shall be taken for bonding, the
temperature of platform of bonding shall be less 250°C.

2) Bonding with 80/20 Au/Sn. The temperature should be
lower than 300°C and the time should be less than 30

seconds.
3) Antistatic protection should be taken.




8 METDA Semiconductor BW253
GaN MMIC Power Amplifier, 8- 12 GHz

Saturation Pout VS Frequency (Pin:23dBm) P.A.E VS Frequency (Pin:23dBm)
47 60
| +25°C
46 4
] — — +85°C 55+
454 P
T 55°C so0.]
3 ~
% é 45
3 = 404
& =
= 82
R B 354
8 (S
4 304
39
38 25
¥4——7———T T 7T T T T T V4+——T—T7T T T T T T T T
7.5 8.0 8.5 9.0 95 100 105 110 115 120 125 75 8.0 8.5 9.0 95 100 105 110 115 120 125
3R (GHz) 352 (GHz)
Input Return Loss VS Temperature
0
-5
g -10 4
i
_I:I'_Ié’
® -154
Bl
,<
ﬁ -20
-25
N1 T T T T T
7.5 8.0 8.5 9.0 95 100 105 11.0 115 120 12
35 % (GHz)
Dimension
&k 59
84 ' op
i al
om o O O |
VGl Blvpa VD3
L)
g il
| | [ | 0
! N | | Bl
g ]
4
VD1 VD2 vD3
= 8 D | O b
PO | ) ?&f‘s‘i
o [




8 METDA Semiconductor BW253
GaN MMIC Power Amplifier, 8- 12 GHz

Block Diagram

0 O 0 O
VGl Tvnz VD?f
4
VD1 VD2 VD3
8] 0O O 0 é]

Remarks

1. Unit mm

2. Backside of MMIC gold plated and grounded

3. Bonding pad shall be gold plated

4. Pad dimension: 1. 4. 5. 6. 8:  0.20mmx0.10mm;

2. 3. 7: 0.10mmx0.10mm

0=
LT[ ]

5. No bonding on the via hole
6. Dimension tolerance: +0.05mm

Bonding Pin Definition

Number Function | Description Equivalent

Circuit

1 RFin RF input, 50Q Impedance, no blocking capacitor is needed

3. 4, 6. 7. 8 VD External 100pF needed

2 VG 100pF,1000pF, 1uF needed
5 RFout | RF output, 50Q Impedance, no blocking capacitor is
needed
Back GND

-




8 METDA Semiconductor BW253
GaN MMIC Power Amplifier, 8- 12 GHz

1. Assembly Chart

VG™N\
1uF
\\
N
1000pF
VD
J 4
4 /
100pF 100pF 100pF
| \ A\N
< ) A\
o [ =]
VG1 VD2 VD3

O |
O |

SORKUMALANLE | = SO MK i 2
/ Y

]/
{ /4
100pF 100pF 100pF
—
r §—’ \

VD

2. Assembly Instruction

0.08mm(3mil)/EGaN:t: 0.08mm(3mil)JEGaN:t: /i

o e 0.076mm
0.076mm \

(3mil)
(3mil)

0.152mm(6mil) /54 i 5

0.127mm(5mil) )5 4 Ak 41 % .
A LR A 0.254mm(10mil) 54 1k s 2
HEIEREAR

Hi

Note: Typical assembly space is 0.076~0.152 mm (3 ~ 6 mils)
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2.7~3.5GHz 80W Power Module

Part number:

HEGA401E

(Updated from 3.1-3.5 GHz to 2.7-3.5GHz)

Characteristics

@Frequency range: 2.7~3.5GHz

@50Q impendence, easy for stages connection
@ QF136G Package
@ Temperature range: -55C~+85°C

Electrical Specification

Operating condition: 50Q, Vd=28V, Vg=-5V;
(Typical Test Condition: 1ms, 10% duty cycle)

Parameter Unit Standard Typical
Frequency GHz 2.7~3.5 --
Saturation Pout | dBm >49 49.2
Pout Flatness dB <0.8 0.5
Power Gain dB >9.5 10
PAE -- >50% 53%

Limited Rating Value

Power Supply: Vds +35V; Vgs-10V
Dissipation Power (Ta=25C): 80W
Storage Temperature: -65C~+175°C

Operation Temperature: -55 ‘C~+85C

Manual
ViGS Vs
— o f—
t i t c4 | t J

)
- 2 5

" <> -

RFin o—(wem =] « cwnssse ~ [[= so@ —o RFout

W0000-X0

HANNAN

Pout(W)

100

80

60 -

40

—he a0’

A\A#‘A A A | 0
s "

- 80

- 70

A 4 60
z/——tgﬁzo%‘

- 50

420

< 30

T T, T T T, 20

3. 31 3.2 3.3 3.4 35 3.6
Freq(GHz)

E'g:ﬁﬁm :

1

4-R1.40£0.15

|
8.00£0.15
17.40 £0.15

20404015

2450 £0.15

® QF136G Package , SMA or carrier chip can be

provided upon request.

@ Connect the circuit as left shown. Pay attention to

electro-static discharging. Ensure well grounding

and dissipating condition.

@ Under the pulse operating condition, in order to

realize the performance well, please adopt power

filter and energy stored capacitor properly

according to modulation.



2.7~3.5GHz 120W Power Module
Part number:

Characteristics

[

HEG601B

@Frequency range: 2.7~3.5GHz

@50Q impendence, easy for stages connection

@ QF136H Package
@ Temperature range: -55C~+85°C

Electrical Specification

8 METDA Semiconductor

180

Operating condition: 50Q, Vd=28V, Vg=-5V; . el 1o
(Typical Test Condition: 1ms, 10% duty cycle) wl] 4 ﬂ&\.\‘ .“/“m 80
Parameter Unit Standard Typical 120- = 17
- 60
Frequency GHz |27-35 |- § 1001 ottt =y %, 1 5@
Saturation Pout | dBm | >51 51.5 £ o0 R ",
Pout Flatness dB <0.8 0.5 ] 1%
404 <
Power Gain dB >9.5 10 o] = :Z
PAE - 45% | 50% : S )
2.6 28 3.0 3.2 3.4 3.6
Freq(GHz)
L . 16.4 max
Limited Rating Value 5
— =1 — E
Power Supply: Vds +35V; Vgs-10V 142 03 G °
Dissipation Power (Ta=25°C): 150W £ —*n_M 1.0 0.120.05
Storage Temperature: -65C~+175C o 4@
. . . o 5
Operation Temperature: -55 ‘C~+85C E L q] E
Manual z "
D 241015
204£0.16
VGS VDS 24£03

C3

cd

| E

[}m E H"
R2 5
@ ' s @
RFino— |—[own =f GNOF#E S o} |—o RFout
e g

® QF136H Package , SMA or carrier chip can be

provided upon request.

@ Connect the circuit as left shown. Pay attention to
electro-static discharging. Ensure well grounding
and dissipating condition.

@ Under the pulse operating condition, in order to
realize the performance well, please adopt power
filter and energy stored capacitor properly
according to modulation.
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2.7~3.5 GHz 200W Power Module

HEG605A
2.7-3.5 GHz 200W Power Module

HEGG605A

HEG8605A is a GaN Internally Matched Module based on our own GaN device with advanced
flat internally matching technology/thin film integration technology. It can cover the frequency of
2.7-3.5 GHz, can be operating in both CW and Pulse condition.

Features

eFrequency: 2.7~3.5 GHz

eImpedance 50Q
eMetal Substrate
eOperating Temperature: -55°C~+85°C

Electrical Specification

Condition: 50Q, Vd=+28V, Vg=-5V;

60

(typical testing condition: 1ms pulse width, 58 ]
duty cycle 10%) . T ‘]

Parameter Unit Standard | Typ. Value é . ]
Frequency GHz 2.7~3.5 - 3 "'%“"-—‘—*\-——-
Pout dBm | =53 535 .o
Power Flatness | dB <1 0.8 0 1
Power Gain dB =10 10.5 BT 28 29 30 31 32 33 34 35
PAE - =50% 53% Freq(GHz)

Limited Rating Value

Power Supply: Vps+40V; VaGs-10V

Storage Temperature: -65°C~+175°C
Operating Temperature: -55°C~+85°C

Operating Remarks

RFin o]

o

—

af—

c )
C4‘ j

Vd

13.4040. 10
0.7040. 10

23.60+0.10

e CuMo Substrate is applied, SMA and substrate can

also be provided.

o RFout

e Connect the circuit according to left diagram.
Well grounding and heat dissipation shall be
applied.

e Power Filter and Storage Capacitor shall be well

selected under Pulse operation.

70

60

50

40

130

20

PAE(%)
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2.7~3.0 GHz 200W Power Module

HEG616B
2.7-3.0 GHz 200W Power Module

HEG616B

HEG616B is a GaN Internally Matched Module based on our own GaN device with advanced flat
internally matching technology/thin film integration technology. It can cover the frequency of
2.7-3.0 GHz, can be operating in both CW and Pulse condition.

Features

eFrequency: 2.7~3.0GHz
eImpedance 50Q

eMetal Packag

eOperating Temperature: -55°C~+85°C

Electrical Specification
Condition: 50Q, Vd=+32V, Vg=-23V;

¢ QF136P

(typical testing condition: 3ms pulse width, 5 70
duty cycle 10%) % — 1 1%
- 57 ———, - 60
Parameter Unit Standard | Typ. Value o / Do
Frequency GHz 2.7~3.0 -- £ % 150
Pout dBm >53 533 g% s —— 14
<] 4 —
Power Flatness dB <1.0 0.8 & 1°
524 435
Power Gain dB >11.5 12 0] —asssc 1o
PA.E - >55% 57% s0] —*—*25°C 1as
—e—-55C
49 T T T T 20
27 28 29 3.0
Freq(GHz)
Limited Rating Value
Power Supply: Vbps+40V; Vas-10V <5 s ed 187"04 foo '11 @_3&0.\
Storage Temperature: -65°C~+175°C . s
Operating Temperature: -55°C~+85°C D
i 133
Operating Remarks ] T3 <
VGS VDS _|c_>|
@ @ J ﬁ ﬂ\u

!
Rz |

C4

e Typical Package is metal package of QF136P, SMA
and substrate can also be provided.
e Connect the circuit according to left diagram.

GaNIZf F e

0=

] S o mrout Well grounding and heat dissipation shall be

UARNAN

e applied.
e Power Filter and Storage Capacitor shall be well

selected under Pulse operation.



S METDA Semiconductor HEG625B
9.0~9.5GHz 100W Power Module

9.0~9.5GHz 100W Power Module
(Part Number: HEG625B)

Features:

® Frequency: 9.0~9.5GHz

® 500 impedance matching, easy used in cascade.
® Package: QF136H

® Operation Temperature: -55~+85 °C

Electrical Specification

Operating Condition: 50Q test system, Vd=28V, Vg=-2.3V;
(Typical test condition: Pulse Widthlms, Duty cycle10% )

Parameter Unit Specification | Typical
value values

Frequency GHz 9.0~9.5 -

Psat dBm >50 50.3

Power Flatness | dB <1.0 0.8

Power Gain dB >8 8.3

PA.E - >38% 40%

Note: The higher power, higher efficiency and wider band products can be customized

Limited Rating Values
<5 17.440.1 ol
Power Voltage: Vd: +40V; Vg: -10V 2. 4+OLMBM R
Storage temperature: -65°C~+175°C |

20.440.1
24.040.1

Operating Temperature: -55°C~+85°C
Application Instruction
K " A

| c1 s
Jj e o H ' Attention:

1, The typical package is QF136H, the SMA
cassette package or carrier form can be

@‘ (U U ' provided according to the customers’

0.740.1 U

S

R2 5

‘ requirements;
RFin o |—Com = GV 5w ]| [—o RFout 2, Circuit connected is according to the circuit
b
C6 C7
diagram, and anti-static process should be

attended. Good grounding and thermal
conditions should be ensured when the power

devices using;

3, Under the pulsed operating conditions, in

order to ensure a good performance of the

1



o,

METDA Semiconductor

HEG625B

9.0~9.5GHz 100W Power Module
power module. The power supply filter and
energy storage capacitor capacitance value is
reasonable selected according the modulation

scheme and the corresponding requirements.
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3.1~3.5 GHz 220W Power Module

HEGB803B is a GaN Internally Matched Module based on our own GaN device with advanced flat
internally matching technology/thin film integration technology. It can cover the frequency of

HEG803B

3.1-3.5 GHz 220W Power Module
HEGS03B

3.1-3.5 GHz, can be operating in both CW and Pulse condition.

Features

eFrequency: 3.1~3.5 GHz

eImpedance 50Q
eMetal Package QF136P

eOperating Temperature: -55°C~+85°C

Electrical Specification

Condition: 50Q, Vd=+28V, Vg=-2.2V;
(typical testing condition: 1ms pulse width,

duty cycle 10%)

Parameter Unit Standard | Typ. Value
Frequency GHz 3.1~3.5 -

Pout dBm =53 53.5
Power Flatness | dB <0.5 0.3
Power Gain dB =11 11.5
PA.E - =58% 60%

Limited Rating Value

Power Supply: Vbps+40V; Vas-10V
Storage Temperature: -65°C~+175°C
Operating Temperature: -55°C~+85°C

Operating Remarks

VGS VDS

K |
i ’7 c2 c4

W

il

L H

R2  C5

SOk }—{ ‘—o RFout

RFin o—{ }—{ =i CaNDhFMER =
C6

UARNAN

c7

e Typical Package is metal package of QF136P, SMA

59

58

57

56

554

54

Pout(dBm)

534

52

51

50

49

04 S ———
4 \
—A—+85°C
—e—+25°C
—e—-55°C
27 28 29 30
Freq(GHz)

2.440

17.4+

ool

’:‘

4+0.1
1 .040.1
‘

1

0.7£0.1

20.440.1

M

24.040.1

and substrate can also be provided.

e Connect the circuit according to left diagram.

Well grounding and heat dissipation shall be
applied.
e Power Filter and Storage Capacitor shall be well

selected under Pulse operation.

N w w Y S u (5, (2] (2] ~
o o o o 14 o o o o o
PAE( %)

N
o
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TESTING REPORT

Product: 2.7-3.1GHz 250W GaN Transistor
Part Number: HEG813B
Standard: Testing Standard

METDA



Testing Record

Page Number 1

Product and Part
Number

HEG813B, 2.7-3.1GHz 250W GaN Transistor

Group

Testing Items

Electrical Specification

Environmental Condition

Humidity

Temperature:

25 C
35 %RH

8563E Spectrum Analyzer
(390305-101)

2014.10.28~2015.10.27

JY16.007-2014

Measuring Instruments

Power Meter N1911A
(350502-214) 2014.12.26~2015.12.25 z JY16.005-2014
Vector Network  N5242A - @

Valid —~ — )
(400801-282) all 2015.03.02~2016.03.01 g JY16.008-2014
E8257D  Signal Source

(380107-207)

2015.03.26~2016.03.25

JY16.010-2014

Testing Standard

Testing Condition

Frequency: 2.7-3.1GHz; Pulse Width: 1ms/3ms/6ms/10ms; Duty Cycle: 5%/15%/30%/50%: Supply Voltage: +32V,

-2.3V
Frequency
NI:rgbler Parameter Unit 2.7GHz | 2.8GHz | 29GHz | 3.0GHz | 3.1GHz
I Testing Result
Saturation —
1ms (Pout) _ dBm 54.93 54.85 54.69 54.47 54.3
5% P.AE —
(PAE) _ % 55.3 59.2 61 58.8 55.2
Saturation —
3ms (Pout) _ dBm 54.85 54.8 54.65 54.4 54.2
15% PAE —
(PAE) o % 54.2 57 59.5 57.9 54.8
Saturation —
6ms (Pout) __ | dBm 54.6 54.6 54.4 54.2 54
30% P.AE —
(PAE) _ % 54.1 55.4 58 56.3 53.3
Saturation —
10ms (Pout) _ dBm 54.1 54.2 54 53.8 53.5
50% PAE -
(PAE) _ % 50.8 54 55.5 52.8 49.5
Remarks
Examiner: Date:




Testing Record

Page Number 2

Product and Part
Number

HEG813B, 2.7-3.1GHz 250W GaN Transistor

Group

Testing Items

Electrical Specification

Environmental Conditio

n

Humidity

Temperature:

25 C
35 %RH

8563E Spectrum Analyzer
(390305-101)

2014.10.28~2015.10.27

JY16.007-2014

Measuring Instruments

Power Meter N1911A
(350502-214) 2014.12.26~2015.12.25 z JY16.005-2014
Vector Network  N5242A - @

Valid —~ — )
(400801-282) all 2015.03.02~2016.03.01 g JY16.008-2014
E8257D  Signal Source

(380107-207)
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Testing Standard

Testing Condition

Frequency: 2.7-3.1GHz; Pulse Width: 1ms/3ms/6ms/10ms; Duty Cycle: 5%/15%/30%/50%: Supply Voltage: +32V,

-2.3V
Frequency
NI:'gbzer Parameter Unit | 27GHz | 28GHz | 2.9GHz | 3.0GHz | 3.1GHz
I Testing Result
Saturation —
1ms (Pout) . dBm 55.1 55 54.89 54.45 54.3
5% P.AE —
(PAE) _ % 56 59.8 59.8 56.8 535
Saturation —
3ms (Pout) _ dBm 54.95 54.85 54.8 54.3 54.23
15% PAE —
(PAE) o % 54.8 57.3 58 55.8 53
Saturation —
6ms (Pout) . dBm 54.85 54.6 54.5 54.15 54.08
30% P.AE —
(PAE) _ % 545 55.9 56.4 53.2 51.5
Saturation —
10ms (Pout) _ dBm 54.2 54.3 54.1 53.85 53.36
50% PAE -
(PAE) _ % 53.2 535 52.4 50.8 48.9
Remarks
Examiner: Date:




g9 METDA Semiconductor

2.7~3.5 GHz 250W Power Module

HEG813B

2.7-3.5 GHz 250W Power Module
HEGS13B

HEGS813B is a GaN Internally Matched Module based on our own GaN device with advanced flat

internally matching technology/thin film integration technology. It can cover the frequency of

2.7-3.5 GHz, can be operating in both CW and Pulse condition.

Features

eFrequency: 2.7~3.5GHz

eImpedance 50

Q

eMetal Package QF136P

eOperating Temperature: -55°C~+85°C

Electrical Specification

Condition: 50Q, Vd=+32V, Vg=-23V;
(typical testing condition: 3ms pulse width,
duty cycle 10%)

Parameter Unit Standard | Typ. Value
Frequency GHz 2.7~3.5 --
Pout dBm >54 54.3
Power Flatness dB <1.0 0.8
Power Gain dB >10 10.5
PAE -- >50% 55%

Limited Rating Value

Power Supply: Vbps+40V; Vas-10V
Storage Temperature: -65°C~+175°C
Operating Temperature: -55°C~+85°C
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e Typical Package is metal package of QF136P, SMA

and substrate can also be provided.

e Connect the circuit according to left diagram.

applied.

Well grounding and heat dissipation shall be

e Power Filter and Storage Capacitor shall be well

selected under Pulse operation.

PAE( %)



Features:
® Frequency: 9.0~10.0GHz
Power Gain: 8.0dB

o Output Power: 50.0dBm
e PAE.: 3%
® Packaging: QF136H

Lrew,
“=7 NC416105-910P100
GaN Internally Matched Transistor,9.0-10.0GHz

P.A.E. vs. Frequency
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Electrical Specification (TC=25C) 9 92 94 96 98 10
Freq (GHz)
Parameter Test Condition Min. Typ. Max. | Unit
Output Power | f=9.0~10.0GHz 50.0 - — dBm Dimension and Outline
Power Gain VGS=20~ 8.0 - — dB ot e
3.0V ' «
P.AE. 370 - — % =1 g
VDS=+28V = — i
Gain Flatness Pulse width: 1ms - - 10 dB £ -—__h_M 1.0 | 012005
Duty cycle: 35% ~ i R13 +0.15
Pinchoff | \VDS=+6V, G s
-4.0 — 20 \% = — @
\bltage IDS<<100mA - ] H
£
. VDS=0V, o D 24015
Negatlve Igs - - 5 mA
VGS=-6V 204 0.15
242 £0.3
Limited Rating Values
Vs +32V Note: The unit is mm
Vs -5V - /1
Power Dissipation 130W _ '
(Tc=25TC) y saon
Storage Temperature -65°C~+175C
Operating Temperature -55C~+85C ' el Fo
Typical Testing Curves l_
Po/Gain vs. Frequency
i Th /MY AR VS i
54 15
52 — 13
Z 50 — 11 %
2 a8 — 9 E
P ~—~——
46 r7
44 5

9 9.2 9.
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Freq (GHz)




g

METDA Semiconductor

<@

NC41628S-910P150

GaN Internally Matched Transistor, 9.0 -10.0 GHz

Features:
e Frequency: 9.0-10.0GHz Power Gain VS. Frequency
® Power Gain: 8.5dB 14 | | |
® Qutput Power: 51.8dBm 121 ]
L] PAE: 380% = 104 -
e Packaging: QF136H 5 .
64 .
Electrical Specification (TC =25C) o 02 94 9% 100
Freq(GHz)
Parameter Test Condition Min. | Typ Max Unit
OutputPower | £=9.0~10.0GHz | 51.8 | - .| dBm | Dimension and Outline
N VGS=—1.O~—2V 16.4 max
Power Gain Vps=32V 8.5 - — dB <
PAE. Ips= (0.2~0.5) | 380 | - - | % U ===}
Ipss — G
Pulse Wldth E 072015 ¢4 0.1+0.05
Gain Flatness ImS, duty cycle | — - 1.0 dB ~ o _Ri3 2015
10% o q] o
. Vis=6V, z E
Pinch-off Voltage -4.0 - -2.0 v .
Ips<100mA £ |
. Vips=0V, o D 24+0.45
Negative [gs Vs 10V — — 5 mA 20.4 5015
242103
Limited Rating Values
Vs +44V Note: The unit is mm.
VGS -5V ~\WGS WIS
Power Dissipation 240W F'_ '_‘
95" — " [
(Tc=25C)H I X | Stm
Storage Temperature -65'C~+175C N s
Operating Temperature -55°C~+85C " Tich mpedemes ‘:;., rpedence )
RF IM 174 line A4 lne RF DU
O——T—_ >—’f‘— — | e @
Typical Testing Curves Attention

Pout/Efficiency VS. Frequency

1)This device is internally matched device. The

56 80 . . .
input/output impedance is 50Q.
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