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Technology 4 Watt GaAs Power Amplifier, 13 ~ 16GHz
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» Bias: Vd=6V,Id=1370 mA

= SR RSF: 5.0mmx5.0mmx 0.75mm

KM GaAs LEHE. HTEHRE &R
13~16GHz, /MZ 51254 27dB, OIP3 #i7Y
{& A 40.5dBm(at 19 dBm Pout/Tone), ¥1A1%i
H I 35.3dBm.

IO FH

o AN
* Ku #iBt VSAT

Vg Vg NC Vd Vd Vdet
24 23 22 21 20 19
NC| 1 L CT)C? 18 | Vref
NC| 2 . 17 |NC
NC| 3 L H 16 | RF OUT
T 4[ -l
RFIN| 4 15 | NC
NC| 5 14 [ NC
NC| 6 13 [ NC
7 8 9 10 11 12

Vg Vg NC

vd Vvd NC

Figure 1. Functional Block Diagram
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ZIRO ZRA1291Q Data Sheet
Technology 4 Watt GaAs Power Amplifier, 13 ~ 16GHz
A Rl AR
1. HRESH
L1ESH
BRARRSHF RV, BT SEEIE Vd =6V, Id = 1370mA, Ta = 25°C 44 F KAt .
SEER w/ME HAUE BAE LA
Frequency Range 13 16 GHz
Gain 25.5 26.8 27.5 dB
Input Return Loss 12 13 dB
Output Return Loss 15 20 dB
Output P1dB 34.6 34.7 34.9 dBm
Saturated Output Power(Psar) 35.2 353 353 dBm
OIP3(POUT/Tone= 19 dBm, 10 MHz tonespacing) 40.4 40.5 40.7 dBm
Gain Temperature Coefficient -0.03 dB/°C
Power Temperature Coefficient -0.006 dB/°C
L2 R RASHTEH
SRR SHE /Tl Bfr
Drain Voltage (Vd) +8.5 v
Gate Voltage Range (Vg) -4t00 v
Drain Current (Id) 2200 mA
Power Dissipation (PDISS) 18 w
RF Input Power,CW, 50Q,T = 25°C 27 dBm
Junction Temperature 170 °C
Soldering Temperature (30s, max.) 260 °C
Storage Temperature -65 to 150 °C

CLEZ AR Va ], AR SR TR DhRE AR . O £ L P s S Ha A1

TTAE AT REIE s Fr K ARG

1.3.ESD &%
SR AR SHE FX
Human Body Model (HBM) +250V Class-1A
LAEFE TR
vd(V) Id(mA)

+5 1300

+6 1370

+7 1430
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AR AR

2. HLEIMERBAF R
BRI R UL, A S B Vd=6V, Id=1370mA, Ta=25°C & TR H .
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Figure 14. P1dB vs. Temp

1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1
1 1 1 1 1 <
[ 1 1 1 1

1 1 1 1 1<
L. O -
1 1 1 1 MU.__
1 1 1 1
1 1 1 1 —
1 1 1 1
1 1 1 1 w
1 1 1 1
1 1 1 1
1 1 1 1
S| S -
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1 <
1 1 1 1 1 e
1 1 1 1 1 o
1 1 1 1 1 <o)
1| 1 1 1 1 <
T S F N T W_ .
1 1 1 1 1
1 1 1 1 1 )
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 | 1 1 1
1 1 1 1
0 O© < NN O 0 © <
™M M M M M N N N
(wgp) resd
] ] ] ] ] ] ]
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
[ 1 1 1 1 1
1 1 1 1 1 [ ¢
1 1 1 1 1 1
1 1 1 1 1 1 £
JERVIY 4 S R E Y %
1 1 1 1 1 1
1 1 1 1 1 o
1 1 1 1 1 1
1 1 1 1 1 1 W
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
-yl L -L
1 1 1 1 1 1
1 1 1 1 1 1 <
1 1 1 1 1 1 1
1 1 1 1 1 [N )
| 1 | | | | ~
1 1 1 1 1 1 (32}
1 1 1 1 1 [
| | | | | | V
B B NS
1 1 1 1 1 1
1 | 1 1 1 1
1 1 1 1 1 1
1 | 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1 '
1 | 1 1 1 1 1
1 1 1 1 1 1
0 ©O© < NN O 0 © <
™M M M ™M M N N N

(wgp) 1esd

15 16

14
Frequency (GHz)

Figure 17. Psat vs. Id

13

12

15 16

14
Frequency (GHz)

Figure 16. Psat vs. Id

13

12

|
1
]
|
—_———g-—-
|
L R
|
|
—————-
|
—_——
|

[] 1
1 1
1 1
- [
1 1 1
1 1 1
1 1 1
=TT °Tr r
1 1 1 1
1 1 1 1
Lo _L L
1 1 1 1
1 1 1 1
1 1 1
+t==l-=-t
1 1 1
1 1 1
1 1 1
[To Ruu e
™ 1 1 1 1
— 1 1 1 1
—_——t === =
1 1 1 1
1 1 1 1
1 1 1 1
-TTTTTTTrTAT
1 1 1 1
1 1 1 1
oOmnowwmwoLwmoLwmoummo
TR OOT T 09
(ogp) eain
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
IR [ | I T N NN TR R
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
I | T B Ty H P
[} 1 1 1 1 1 1
] 1 1 1 1 1 1
] 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
I 1 1 1
[ 1 1 1
] ] ] T mb mb
1-_-J 0w o
- |_||_|||_| N ol 4 -
| | , + v
| 1 1 1
L 1 1 1
] 1 1 1
1 { 1 1
1 1 1
1 1 1 1 1 1
Q [(o] < N o o] [(o] < N
(a0} ™ ™ o o N N N (qV]

(wgp) 1esd

26 28 30

16 18 20 22 24
Pout/Tone (dBm)

Figure 19. IMD3 vs. Pout/Tone

10 12 14

13 15 16

12

Frequency (GHz)

Figure 18. Psat vs. Temp

WwWw.ziro-tech.com

Rev.0.4| Page 6 / 13

info@ziro-tech.com

Email :

20240926

(028) 6764 9989

Phone:


mailto:info@ziro-tech.com
http://www.ziro-tech.com/

— e
——

——
—
———
D ——
el —

Email :
Phone: (028) 6764 9989

ZIRO

Technology

ZRA1291Q Data Sheet

4 Watt GaAs Power Amplifier, 13 ~ 16GHz

ARl A I

44 ;
42 |
£ 40 i : :
Q i | |
538 f-------- Fm——————- me—————-- pmmmmm——eo
© | | |
Saf T B
8V 1480mA 7V 1430mA
“r —6\( 1370mA _ —5V 1300mA
32 1 1 1
12 13 14 15 16
Frequency (GHz)
Figure 20. OIP3 vs. Vd
(Pout/Tone = 19dBm)
35 . . . x
30 F---- RS SSESUP O SR MY - NS
——5V 1300mA |
25 F- ——6VI137T0mA  ---4--f /)
—_ 7V 1430mA | !
S 8V 1480mA
w 15 p---- ISR RN T SN 4 4 4 e o
< | | | | |
10 p---- R LR EEEEE EEp .~ e -----
g oo
0 | | N ; |
5 10 15 20 25 30 35 40
Pout (dBm)
Figure 22. PAE vs. Pout @ 14GHz
35
30
25
S 20
w
£ 15 ; _ _
STy B - 8V 1480mA
! 7V 1430mA
5 F----—---- L =——6VI1370mA  _____
| ——5V 1300mA
0
12 13 14 15 16
Frequency (dBm)

Figure 24. PAE vs.Vd

info@ziro-tech.com

OIP3 (dBm)

Gain (dB)

Rev.0.4| Page 7 / 13

44 - .
42 f-------- Fo------- it Fommmm-
' : —
40 T R IR
e I S S
36 f-----—--- bommmmm o (R (I
+25<C +85<C -40T
34 - [ [ [ o
32 1 1 1
12 13 14 15 16
Frequency (GHz)
Figure 21. OIP3 vs. Temp
(Pout/Tone = 19dBm)
34 . . . o
32 f-a--r-a--t--F-asermAcremmmTo oo
O T St St I s S S LR S
28 P e T
26 F T N
28 P
22 Foqmorrr e
20 foqmr e
18 I 8V 1480mA T
16 7V 1430mA it
14 F ——BVI1370mA  -t-lmoieoiodes
12 F ——5VI1300mA  -i-ci-ioopode-
10

12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Pout (dBm)

Figure 23. Gain vs. Pout @ 14GHz

WwWw.ziro-tech.com
20240926



mailto:info@ziro-tech.com
http://www.ziro-tech.com/

ZRA1291Q Data Sheet

—=——— Technology 4 Watt GaAs Power Amplifier, 13 ~ 16GHz
— NRAAR
3. BHEER
Vg Vg NC Vd Vd  Vdet
. 24 23 22 21 20 19
NC | 1 / 18 | Vref
NC| 2 171 NC
ZRA 1291
NC]| 3 16 | RFOUT
TOP VIEW
Thermal
RFIN| 4 15| NC
Pad to Ground
NC| 5 14 | NC
NC| 6 13 | NC
7 8 9 10 11 12
Vg Vg NC Vd Vd NC
Figure 25. & {5 2.
Table 1. & iR
(talkel FH% abs
4 RFIN SIS 5 4\ i
16 RFOUT S AIE 5 % g 1
7,8,23.24 Vg TR 23 B AR Ha Y5 A\
10,11,20,21 vd LGN AN YN EL PN
1,2,3,5,6,13,14,15,17,22 NC WA NERER:, W(E PCB R
9,12 NC WA NERERE, 2725 a %
18 Vref “HESE R E
19 Vdet K gs 4 B s . B RF % DR 484k
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A Al H R
4. BRI F ER B
Vg XSG B L % -
Vg=-0.8V _ _ _ _ _ _ _
meieat T 11T T
cs c4 c1 c2 c3
10uF 100nF 100pF 100pF 100nF10uF R1
P 100K Ohms
e HEHHHHE
1] ]
R2
ZI EjlooK Ohms
3] ZRA 1291 (16— rrouT
Thermal
RFIN o—— 4 | Pad to Ground [15]]
£+:ﬂ [14]
] =
] o] [o] ol [ Lo
v
Vg=-0.8V .- A
Typical _L _L _L TT _L Vd=6V
Cl2 Cil Cl0 c7 c8 C9
10uF 100nF 100pF 100pF 100nF 10uF
Figure 26. Vig X2 £t B 7 A HRL % 1
HER: Ve M vd B ER 10uF RS UNAURE, FHRESFELS .
Table 2. $IRLE
Component P/N Supplier Value Size
C1,C4,C7,C10 | CCO402JRNPOYBN101 YAGEO 100pF 0402C
C2,05,C8,C11 | CCO402KRX7R7BB104 YAGEO 100nF 0402C
C3,06,C9,C12 | CCO603KRX5R6BB106 YAGEO 10uF 0603C
R1,R2 CCO0402KRX7R7BB104 YAGEO 100k 0603R
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ARl A R
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o HHHHHWH | |
Il IE Vref'
R2
¢ A EjlooKOhms
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Figure 27. Vig XU £k A 137 A PR i 14

ER: W EEATR, R Ve b gtEE, B Ve BT E B A ER.. WAl blgy
Pin7. 8 ftFE, Pin23. 24 N FFEAH HiER:,
Table 3. $IR}EHE

Component P/N Supplier Value Size
C1,C4,C7 CC0402JRNPO9BN101 YAGEO 100pF 0402C
C2,C5,C8 CC0402KRX7R7BB104 YAGEO 100nF 0402C
C3,C6,C9 CC0603KRX5R6BB106 YAGEO 10uF 0603C
RI1,R2 CC0402KRX7R7BB104 YAGEO 100k 0603R
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1> TSLP AND SLP SHARE THE SAME EXPOSE OUTLINE
BUT WITH DIFFERENT THICKNESS:

‘—0‘203 Ref
? TSLP SLP
MAX. 0.800 0.300
/—\ NOM. 0.750 0.850
MIN, 0.700 0.800

Figure 29. ¥ME R~
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7. THEARIE A

Table 4. Suggested Stacking

GND,,, Y20 VD3 vasv 4 GV/HER

ZRA1291 M

ZRA1298M

~—~ ZRGO6 5X5
;a.) TEST
¥ BAORD Vi . .
.chJ‘Elﬂ [?ﬁ
by ¢ K .

= L
u

PlVG-2v ,, GND VD12

{
r
20MM

Figure 30. Evaluation Board

TOP Copper 0.035mm
Dielectric RO4350B 0.168mm
GND Copper 0.018mm
Dielectric PP 0.1mm
SIG Copper 0.018mm
Dielectric FR4 1.25mm
BOTTOM Copper 0.035mm
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