AH212

1 Watt High Linearity, High Gain InGaP HBT Amplifier

The Communications Edge ™

Product I nformation

Product Features

Product Description
The AH212 is a high dynamic range two-stage driver

Functional Diagram

e 1800 - 2400 MHz Veet 8] NC
26 dB Gai amplifier in a low-cost surface mount package. The
° an InGaP/GaAs HBT is able to achieve superior performance Vbiast [Z]_f— 7] Vee2 / RF Out
e +30 dBm P1dB for various narrowband-tuned application circuits with up
to +46 dBm OIP3 and +30 dBm of compressed 1-dB Ren[3] §] Ve R Out
¢ +46 dBm Output IP3 power. The amplifier is available in an industry-standard ‘
e +5V Single Positive Supply SMT lead-free/green/RoHS-compliant SOIC-8 or 4xsmm  “"*<[£1] alne
. . i 0 -
e Internal Active Bias DFN package. All devices are 100% RF and DC tested. AH212-S8G
o L ead-free/green/RoHS-compliant The product is targeted for use as linear driver amplifier for 0
SOIC-8 & 4x5mm DFN Package Vvarious current and next generation wireless technologies Voiast (1 Vect
such as GPRS, GSM, CDMA, W-CDMA, TD-SCDMA, nelz] NiC
. . and WiBro, where high linearity and high power is RFIn 10| vecz / RF Out
Appllcatlons required. The internal active bias alows the AH212 to NC 3] vec2 RF Out
) maintain high linearity over temperature and operate NG &l ne
e Mobile Infrastructure directly off a+5 V supply. - Slwe
e WiBro Infrastructure
e TD-SCDMA AH212-EG
e - 1 - 1
Specifications @ Typical Performance @
Operational Bandwidth MHz | 1800 | | 2400 Frequency MHz 1960 2140
Test Frequency MHz 2140 Gain® dB 25.8 25
Gain dB 22.2 25 Input Return Loss dB 15 25
Input Return Loss dB 25 Output Return Loss daB 11 9
Output Return Loss dB 9 Output P1dB @ dBm +30 +29.5
Output P1dB dBm +29 | +29.5 Output 1P3 dBm +48.5 +46
Output | P3@ dBm | +435 | +46 'S@?iédscck@gd Power dBm +235
Noise Figure dB 6.0 W-CDMA Chand Power Bm 21
W-CDMA Channd Power dBm +21 @-45dBc ACLR
@-45 dBCéCLR R | A a0 | 400 | 500 Noise Figure dB 55 6.0
Operating Current Range, lcc Supply Bias +5V @ 400 mA
Stage 1 Amp Current, Iccl mA 85
Stage2 Amp Current, loc2 mA 315 oy PN patkage off S pprouTmAl 0 508 sore G a0 8 0B hghar FIcE.
Device Voltage, Vcc \% 5

1. Test conditions unless otherwise noted: 25 °C, +5V, in tuned application circuit.
2. 30IP measured with two tones at an output power of +15 dBnvtone separated by 1 MHz. The
suppression on the largest IM3 product is used to calculate the 30IP using a 2:1 rule.

Absolute Maximum Rating Ordering Information

Operating Case Temperature -40to +85 °C AH212-S8G 1 Watt, High Gain InGaP HBT Amplifier
Storage Temperature 6510 +150 °C (lead-free/green/RoHS-compliant SOIC-8 package)

_npu Wer (Con |nu0us) m (lead-free/green/RoHS-compliant 12-pin 4x5mm DFN package)
Device Voltage +7V AH212-S8PCB1960 1960 MHz Evauation Boad
Device Current 900 mA AH212-S8PCB2140 2140 MHz Evauation Board
Device Power SW AH212-EPCB1960 1960 MHz Evaluation Board
Junction Temperature +250 °C AH212-EPCB2140 2140 MHz Evaluation Board

Operation of this device above any of these parameters may cause permanent damage.
Specifications and information are subject to change without notice.
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AH212

The Communications Edge ™

1 Watt High Linearity, High Gain InGaP HBT Amplifier

Product I nformation

Typical Device Data (SOIC-8)

S-Parameters (Vcc = +5V, lec =400 mA, T = 25 °C, calibrated to device leads)

35

30

25

20

Gain (dB)

15

10

Gain

—+-DB(IS(2,1)))
AH212

1 15

2 25 3

Frequency (GHz)

Notes:

---5(1,1)
AH212

Si1

Swp Min
0.01GHz

2522
AH212

S22

Swp Min
0.01GHz

The gain for the unmatched device in 50 ohm system is shown as the trace in blue color. For a band specific tuned circuit, it is expected that actual gain
will be higher. The impedance plots are shown from 50 — 3000 MHz, with markers placed a 0.5 — 3.0 GHz in 0.5 GHz increment.

S-Parameters for AH212-S8G (Ve = +5 'V, loc =400 mA, T = 25 °C, unmatched 50 ohm system, calibrated to device leads)

Freq (MHZ Sl11 (dB
50 -9.19
100 -4.58
200 -0.92
400 -2.81
600 -4.10
800 -10.08
1000 -14.20
1200 -7.51
1400 -6.58
1600 -6.67
1800 -7.87
2000 -11.42
2200 -18.51
2400 -8.70
2600 -4.43
2800 -2.78
3000 -2.44

S11 (ang
-130.35
-125.96
-169.81
160.59
134.99

97.76
-174.16
146.36
101.88

65.24

37.31

19.84

69.85
105.38

93.47

84.89

81.11

S21 (dB
17.61
21.86
27.39
26.96
26.35
30.19
3130
29.49
27.14
25.02
23.35
22.01
20.56
18.40
15.61
12.91
10.51

S21 (ang
65.80
69.36
14.98
-55.64
-69.83
-108.08
-167.40
141.86
99.61
63.05
28.87
-5.81
-44.21
-84.80
-122.39
-156.41
167.98

S12 (dB

-64.44
-58.42
-55.39
-50.75
-49.90
-46.20
-49.63
-44.88
-45.19
-46.75
-47.96
-44.88
-40.54
-38.49
-38.94
-39.25
-38.27

S12 (ang

122.93
-135.96
49.47
78.75
59.30
44.46
25.99
48.15
29.86
33.97
24.08
70.88
52.01
3121
23.84
-2.01
0.70

S22 (dB
-2.71
-2.92
-3.04
-1.13
-0.86
-0.93
-1.05
-1.97
-2.76
-2.82
-2.53
-2.08
-1.45
-1.02
-0.89
-1.16
-1.34

S22 (ang
-145.39
-160.72
-166.12
-169.23
-179.36
172.84
164.98
159.52
156.95
154.08
150.05
143.86
134.91
123.57
113.66
106.71
101.38

Device S-parameters are available for download off of the website at: http://www.wj.com

Application Circuit PC Board Layout

WWW.W.COM Bl
454481PC REVT pamimk

Circuit Board Material: .014” FR4, four layer, 1 oz copper, Microstrip line details: width = .026”, spacing = .026”
The silk screen markers ‘A’, ‘B’, ‘C’, etc. and ‘1°, ‘2°, <3”, etc. are used as placemarkers for the input and output tuning

shunt capacitor — C7. The markers and vias are spaced in 0.050” increments.

Specifications and information are subject to change without notice.
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AH212

1 Watt High Linearity, High Gain InGaP HBT Amplifier

The Communications Edage ™

Product I nformation

AH212-S8 1850 MHz Reference Design

Typical RF Performance at 25 °C
Frequency (M H2) | 1800/ | 1850|| 1900

Gain (dB) 26.4 26.2 26.2
Input Return Loss (dB) 105 12 125
Output Return Loss (dB) 155 15 13
Output P1dB (dBm) +30.5 | +30.5 +30
B e g | *AT5 | 475 | +485
Noise Figure (dB) 5.8 5.8 5.9
Device/ Supply Voltage +5V
Quiescent Current 400 mA

S21vs. Frequency

PORT

2250 Ohm

All passive components are of size 0603
unless otherwise noted.

cap

ID=C1 -
C=47pF 2 | NET="AH212
e E A A % B R

Vee=+5V
cap
ID=C11
C=4.7€6 pF
| SIZE 1210
cap
cap 1D=C10
ID=C6 €=1000 pF
cap
Tomcs C=1000 pF
€=1000 pF CAP
ID=C9
C=47 pF

IND
1D=L2
L=18 nH
Size 0805
caAp

ID=C2
C=47 pF

RES
ID=R1
R=10 Ohm

C7 is placed between silkscreen marker "2 and "3" on WJ's eval
Board or @ 10 degrees at 1.85GHz away from pins 6 and 7.

VBC =+5V

S11vs. Frequency

28 0
—+25°C —-40°C —+85°C
— ]
27 -5
~ \/—’\ —~
m 26 - [
c . c
S N O W B
» 257 0]
24 4 -20
—+25°C —-40°C —+85°C
23 T T T T -25 T T T T
1800 1820 1840 1860 1880 1900 1800 1820 1840 1860 1880 1900
Frequency (MHz) Frequency (MHz)
S22 vs. Frequency OIP3vs. Frequency
0 +25° C, +15 dBm/tone
55
-5
50
@ 101 E - ]
o [
3 4
;i g
0
220 40
—+25°C —-40°C —+85°C
25 ‘ ‘ ‘ ‘ 35 ‘ : ‘ |
1800 1820 1840 1860 1880 1900 1809 1820 1840 1860 1880 1900
Frequency (MHz) Frequency (MHz)

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

Specifications and information are subject to change without notice.
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AH212

1 Watt High Linearity, High Gain InGaP HBT Amplifier

The Communications Edage ™

Product I nformation

1960 MHz Application Circuit (AH212-S8PCB1960)

Typical RF Performance at 25 °C Vee =45V -
Frequency 1960 MHz Szensh
Gain 25.8dB o o
Input Return Loss 15dB F CEiope o
C=1000 pF \CDA:Pca
Output Return Loss 11dB X T caiipr
Output P1dB +30 dBm -
ID=R2 ID=L2
Output 1P3 Froom Swe 05
(+15 dBm / tone, 1 MHz spacing) +48.5dBm vonr o Engézp; ) o
Channel Power +23.5dBm Pl o C=47 pF A P c=47p
(@45 dBCACPR, 1S9, 9 chemnels wd) [}n—{ : o
Noise Figure 5.5dB o ot Z=200m
" ID=R1 \é:}'ﬁrgll %27
Device/ Supply Voltage +5V Re100nm e I aTpe
Quiescent Current 400 mA o )
All passive components are of size 0603 g:l%?m PF (B:galf clﬁc&dllzeé\{evzreenezi\:(sirgzg wzar:v%;zl;oanqdp‘i&; gna\rlxvci]%s eval
unless otherwise noted.
VBC =+5V 7
S21vs. Frequency S11vs. Frequency S22 vs. Frequency
2 0 0
—+25°C —-40°C —+85C
27 51 51
o 2% o
= Z
5 =
B e ——— —— —
2 2 — 20/
—+25°C —-40°C —+85°C —+25°C  —-40°C —+85°C
Zg T T T T T '25 T T T T T ‘% T T T T T
1930 1940 1950 1960 1970 1980 1990 1930 1940 1950 1960 1970 1980 1990 1930 1940 1950 1960 1970 1980 1990
Frequency (MHz) Frequency (MHz) Frequency (MHz)
QOIP3vs. Frequency OP3vs. Temperature QOIP3vs. Qutput Power
+25° C, #15 dBmitone freq. =1960 MHz, 1961 MHz, +15 dBmtone freq. =1960 MHz, 1961 MHz, +25° C
55 55 55
f\w ) Am 1 f\w )
£ / S F,\ e [ |
m [ m
S5 45 TS5
™ ™ ™
a a a
(@] (e} (@]
40 40 40
35 T T T T T 35 T T T T 35 T T T T T
1930 1940 1950 1960 1970 1980 1990 -40 -15 10 ) 60 85 12 13 14 15 16 17 18
Frequency (MHz) Temperature (°C) Qutput Power (dBm)
P1dB\s. Frequency Noise Fgure vs. Frequency ACPRvs. Channel Power
a Qraiit boerds are qptinvizerlat I60MH. - 1S'95, 9 Ch. Fd, 4885 kHz offset, 30 kHz Meas BW, 1960 MHz
/—\ I I R // -~
7 T 6 45 —
’é R R A R ) 50
B B @ 51 Q
o S =
S k3 x 55
S B 24 o
1 d
& g 607 /
27 3 65 -
—4IC —+5C —+86C —4PC  —425C  —+485C —40C —+25C —+85C
5 T T T T T 2 T T T T T -70 T T T T T T
90 190 190 190 190 1930 1940 1950 1960 1970 1980 8 19 20 2 2 283 24 X5
Frequency (M) Frequency (VHz) Quitput Channel Power (dBm)

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

Specifications and information are subject to change without notice.
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AH2

12

The Communications Edage ™

1 Watt High Linearity, High Gain InGaP HBT Amplifier

Product I nformation

AH212-S8 2015 MHz Reference Design for TD-SCDMA Applications

Typical RF Performance at 25 °C
Frequency (MHz) 2010 2025

Gain (dB) 255 25.2
Input Return Loss (dB) 17 19
Output Return Loss (dB) 105 10
Output P1dB (dBm) +30 +30
Output IP3 (dBm

(+15 EBm / tone, (1 MHz s%)acing) +48 +41.5
Channel Power (dBm

(@-45 dBc ACPR, ISQS,(Q chanr?elsfwd) +23.5 +23.5
Noise Figure (dB) 6 6
Device/ Supply Voltage +5V
Quiescent Current 400 mA

S21vs. Frequency

All passive components are of size 0603
unless otherwisi

Vee=+5V

cap
ID=c11
C=4.7E6 pF
SIZE 1210

2 | NET="AH212'|

=R3

M cap
1D=ca
C=1000 pF
noted.

VBC=+5V

S11vs. Frequency

cAp
ID=C10
€=1000 pF

cAP
ID=Co
L c=47pF

F0=0 MHz

C7 is placed between silkscreen marker "2" and 3" on WJ's eval
Boar

or @ 17 degrees at 2.01GHz away from pins 6 and 7.

S22 vs. Frequency

28 0 0
—+25°C —-40°C  —+85°C
27 A 51 51
-— ]
o 26 2 -10 2 -101
2 2 2
8.l | | | 3 8
B g {15
L R I S B
241 -20 B E——— e 20 1
—+25°C —-40°C —+85°C —+25°C —-40°C  —+85°C
23 ‘ i i ‘ -25 ‘ 1 1 1 -25 ‘ T 1 1
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025
Frequency (MHz) Frequency (MHz) Frequency (MHz)
OIP3 vs. Frequency ACPR vs. Channel Power
55 +25° C, +15 dBmltone 15-95, 9 Ch. Fwd, 885 kHz offset, 30 kHz Meas BW, 2010 MHz
-35
501 5
o S B B
a 2
T
~ 45 14 ]
-55
2 &
0] <
40 1 -65
35 | . '75 T T T T
2010 2015 2020 2025 oo a2 B A
Frequency (MHz) Output Channel Power (dBm)

Specifications and information are subject to change without notice.
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AH212

1 Watt High Linearity, High Gain InGaP HBT Amplifier

The Communications Edage ™

Product I nformation

2140 MHz Application Circuit (AH212-S8PCB2140)

Typical RF Performance at 25 °C
Frequency 2140 MHz

Vec=+5V

cap
ID=C11
C=4.7E6 pF
SIZE 1210

cAP
ID=C5

C=1000 pF

CAP
ID=C10
C=1000 pF

cap
1D=C9
T c=47pF

CAP

cAP
ID=C1
C=47pF

PORT

p=1
2250 Ohm

2 |NET="AH212"

ID=C8
C=47 pF

PORT
p=2

Gain 25dB
Input Return Loss 25dB
Output Return Loss 9dB
Output P1dB +29.5dBm
Sgt‘%ﬂ: /ltg'use, 1 MHz spacing) +46 dBm
%‘EQQ?AEPQ{V g—CDMA, Tetmode | +21dBm
1+64 DPCH, + 5MHz offset)

Noise Figure 6dB
Device/ Supply Voltage +5V
Quiescent Current 400 mA

CAP

1D=C4
C€=1000 pF

2250 Ohm

cap

ID=C7
C=2.4pF

Cris Elaced at silkscreen marker 2" on WJ's eval board

All passive components are of size 0603 or @ 12.2 deg at 2.14GHZ away from pins 6 and 7.
unless otherwise noted.
VBC =+5V 7
S21vs. Frequency S11vs. Frequency S22 vs. Frequency
27 0 0
5 —+25°C —-40C —+85C
-10
o x5 *\ o =
= Z =
I - 3 8
& 2 —— b » 157
2 — 20
—+25°C —-40°C —+85°C \ —+25°C —-40°C —+85°C
2 T T T T T -35 T T — T o T -25 T T T T T
2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170
Frequency (MHz) Frequency (MHz) Frequency (MHz)
QOIP3vs. Frequency QOIP3vs. Temperature QAP3vs. Quitput Poner
+25° G, +15 dBmitone freq. =2140 MHz, 2141 MHz, +15 dBmvtone freq =2140MH, 2141V, +25°C
55 55 53]
501 501 _ D
E E E //
o m | — ] m
a5 S5 S5
(s ™ ™
a a a
o (@] o
40+ 40 4 20/
35 T T T T T 35 T T T T 5 T T T T T
2110 2120 2130 2140 2150 2160 2170 -40 -15 10 3 60 85 2 3 14 15 16 17 18
Frequency (MHz) Temperature (°C) Qutput Foner (dBM)
P1dB vs. Frequency Noise Fgure vs. Frequency ACLRvs. Channel Power
0 Qrcuit boards are optimized at 2140 MHz 8 3GPP W-CDIVA Test Model 1+64 DPCH, 5 MHz offset, 2140 MHz
1 1 1T ———
’———u,,,/
29 - e 74 S —— e e
€ o
J =64 o]
S % ge | 8
o w @
T 27 e S I —————— 3)
o <
26 1 . 4+
—-40°C —+25°C —+85°C —-40°C  —+25°C —+8°C —-40C —+25C —+8C
25 T T T T T 3 T T T T T 60 T T T
2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170 18 19 20 21 2
Frequency (MHz) Frequency (MHz) Qutput Channel Power (dBm)

Specifications and information are subject to change without notice.

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

Page 6 of 12 August 2006


mailto:sales@wj.com
http://www.wj.com

9 AH 212

1 Watt High Linearity, High Gain InGaP HBT Amplifier Product I nformation

AH212-S8 2350 MHz Reference Design for WiBro Applications

Typical RF Performance at 25 °C i A Vee=+5V o
assive components are of size ID=C11
Frequency (MH2) 2300 2350 | 2400 niSS oerwiet noied. T Sarmerr

Gain (dB) 245 24.4 24.3 e 10
Input Return Loss(dB) | 10 | 10 | 10 o
Output Return Loss(dB) | 75 | 7 | 65 Inas —
Output P1dB (dBm) +30.4 | +30 | +29.6 - o

Sllét%fnt /ltg'use, g?\/IBI—:;nsZ)am ng) +45 +44.3 | +43.7 pORT e ED:::C_zfp; 1 N - 0%,(%:528

Device/ Supply Voltage +5V = i o N i
Quiescent Current 400 mA - o

R=20 Ohm cap

ID=C12
C=15pF

C7 is placed at silkscreen marker "1" on WJ's eval
Board or @ 4.2 degrees at 2.35 GHz away from pin 6 and 7.

—t

C12 is placed at silkscreen marker "A" on W.J's eval
Board or @ 4.2 degrees at 2.35 GHz away from pin 3.

VBC =+5V =
o
Igz_mmpp
S21vs. Frequency S11vs. Frequency S22 vs. Frequency
26 0 0
25 51 51
~ \_m ~ ~
o 24 Q-0+ @ -104
2 2 2
S 3 N
0 237 o 157 & 157
22 -20 -20
21 ; T T T -25 T T T T -25 T T T T
2300 2320 2340 2360 2380 2400 2300 2320 2340 2360 2380 2400 2300 2320 2340 2360 2380 2400
Frequency (MHz) Frequency (MHz) Frequency (MHz)
OIP3 vs. Frequency P1dB vs. Frequency
+25° C, +15 dBm/tone
55 31
0 T
501 3
£ @ 29
c )
; 45 ] @
o 3 %]
0 o

S
o
L
N
Hy]
L

26 T T T T
35 ; T T T
2300 2320 2340 2360 2380 2400 2300 2320 2340 2360 2380 2400
Frequency (MHz) Frequency (MHz)

Specifications and information are subject to change without notice.
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AH212

The Communications Edage ™

1 Watt High Linearity, High Gain InGaP HBT Amplifier

Product I nformation

Typical Device Data (DFN 4x5 mm)

S-Parameters (Vcc = +5V, lec =400 mA, T = 25 °C, calibrated to device leads)

35

30

25

20

Gain (dB)

15

10

Gain

~+-DB(IS(2,1)])
AH212

1 15

2 25 3

Frequency (GHz)

Notes:

Si1

Swp Min
0.01GHz

--5(2,2)
AH212

S22

Swp Min
0.01GHz

The gain for the unmatched device in 50 ohm system is shown as the trace in blue color. For a band specific tuned circuit, it is expected that actual gain

will be higher. The impedance plots are shown from 50 — 3000 MHz, with markers placed a 0.5 — 3.0 GHz in 0.5 GHz increment.

S-Parameters for AH212-EG (Vcc =+5V, lcc =400 mA, T = 25 °C, unmatched 50 ohm system, calibrated to device leads)
S12 (dB

Freq (MHZ Sl11 (dB
50 -10.92
100 -3.48
200 -0.12
400 -2.58
600 -3.56
800 -8.55
1000 -12.30
1200 -5.21
1400 -4.42
1600 -5.81
1800 -9.68
2000 -22.03
2200 -13.88
2400 -7.86
2600 -5.27
2800 -4.10
3000 -3.60

S11 (ang
-112.71
-121.92
-168.99
163.93
147.73
125.39
-155.14
-171.47
164.06
140.51
118.60
121.72
-133.74
-148.71
-164.02
-176.86
174.71

S21 (dB
14.75
22.90
27.45
26.41
25.52
28.69
29.61
28.43
26.63
25.16
23.77
22.15
20.27
18.12
16.09
14.35
12.79

S21 (ang
95.57
70.25
14.93
-53.73
-62.82
-95.79
-147.37
167.21
132.05
99.97
67.69
34.69
251
-28.03
-56.46
-85.23
-117.50

-73.98
-70.46
-67.96
-60.92
-590.17
-54.90
-55.92
-55.39
-56.48
-57.72
-60.00
-60.00
-55.39
-50.75
-48.64
-47.96
-47.13

S12 (ang
47.38
9.54
94.09
47.82
67.34
49.69
32.50
23.93
3.83
-6.10
-86.34
-166.62
157.88
130.86
115.31
96.72
90.37

S22 (dB
-2.62
-2.87
-2.87
-1.39
-1.19
-151
-1.54
-1.50
-1.61
-1.61
-1.58
-1.43
-1.39
-1.27
-1.27
-1.27
-1.24

S22 (ang
-143.22
-160.44
-166.36
-168.43
-177.07
179.99
179.91
177.74
175.61
173.57
171.97
169.44
166.52
162.89
159.59
156.84
154.34

Device S-parameters are available for download off of the website at: http://www.wj.com

Circuit Board Material: .014” FR4, four layer, 1 oz copper, Microstrip line details: width = .026”, spacing = .026”

Application Circuit PC Board Layout

The silk screen markers ‘A’, ‘B’, ‘C’, etc. and ‘17, ‘2°, ‘3’, etc. are used as placemarkers for the input and output tuning

shunt capacitor — C7. The markers and vias are spaced in 0.050” increments.

Specifications and information are subject to change without notice.
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9 AH 212

1 Watt High Linearity, High Gain InGaP HBT Amplifier Product I nformation

1960 MHz Application Circuit (AH212-EPCB1960)

Typical RF Performance at 25 °C
Frequency 1960 MHz T. e

Gain 27dB TH
Input Return Loss 16 dB -
Output Return Loss 10dB L I
Output P1dB +30.5 dBm ™1 e il .
Output IP3 + v B LT
(+15 dBm / tone, 1 MHz spacing) 46.5dBm . Ve :f e 3T
Channel Power s Sr AP T e ¥ % g
(@45 dBo ACPR 1595, 9 chamnelsu_| + 240 BM [, | I ks P gl o
- - e JE wie NoTE 31
Noise Figure 55dB R b N/cf:l 1
1 & AH2ZTEG = 7 AT TWEEN SILKSCREEN
Device/ Supply Voltage +5V ? £7 18 LOCATED BETUELN SLIsCEE
Quiescent Current 400 mA &
S21vs. Frequency S11vs. Frequency S22 vs. Frequency
30 0 0
—+25°C —-40°C —+85°C —+25°C  —-40°C  —+85°C
29 51 5
@ 281 @ -101 @ -10 = —
c c c
Byl | g &
0 271 0 15 1T o 157
L e N -20 - B -20 -
- —+25°C —-40°C  —+85°C
25 T T T T T 25 T T T T T '25 T T T T T
1930 1940 1950 1960 1970 1980 1990 1930 1940 1950 1960 1970 1980 1990 1930 1940 1950 1960 1970 1980 1990
Frequency (MHz) Frequency (MHz) Frequency (MHz)
Supply Bias vs. Temperature OIP3 vs. Output Power OIP3 vs. Temperature
freq. = 1960 MHz, 1961 MHz, +25° C freq. = 1960 MHz, 1961 MHz, +15 dBm/tone
450 55 55
R 4301 50 50
c% 410 c% c%
% % 45 % 45 _\
2 390 1 o o
© © 40 © 40
370 A
350 T T T T 35 T T T T T 35 T T T T
-40 -15 10 35 60 85 12 13 14 15 16 17 18 -40 -15 10 35 60 85
Temperature (°C) Output Power (dBm) Temperature (°C)
P1dB vs. Frequency Noise Figure vs. Frequency ACPR vs. Channel Power
3 Circuit boards are optimized at 1960 MHz 7 1S-95, 9 Ch. Fwd, 885 kHz offset, 30 kHz Meas BW, 1960 MHz
j— —t | -35 1
30 6 1
£ | 3.
i ~ | o
g 29 g 5 )
o I &
3 28 Z 4 %
o <
27 A 5 . . 31
—-40°C —+25°C —+85°C —-40°C  —+25°C  —+85°C —-40C —+25C —+85C
26 T T T T T 2 T T T T '75 T T T T T T T
1930 1940 1950 1960 1970 1980 1990 1900 1920 1940 1960 1980 2000 18 19 20 21 22 23 24 25 26
Frequency (MHz) Frequency (MHz) Output Channel Power (dBm)
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9 AH 212

1 Watt High Linearity, High Gain InGaP HBT Amplifier Product I nformation

2140 MHz Application Circuit (AH212-EPCB2140)

Typical RF Performance at 25 °C

Gain 255dB _ 1%
Input Return Loss 24 dB T
Output Return Loss 9dB = [ ] " - I -
Output P1dB +305dBm - ’f " 1.
Output IP3 Pl o

(+15 dBm / tone, 1 MHz spacing) +46 dBm a5 e 1N N i— .
Channel Power : T P -y | ol w0
(@-45 dBc ACPR, 1595, 9 channdls fwd) +22dBm ! w | e ™ J o T
Noise Figure 6dB e L | =
Device/ Supply Voltage +5V il HARIGERS 137 AD T4
Quiescent Current 400 mA A

S21vs. Frequency S11vs. Frequency S22 vs. Frequency
28 0 0
—+25°C  —-40°C  —+85°C

27

/

26

1S
‘
|

\

\

\

\

-15
25

S22 (dB)
- \
o

-20 -

S21 (dB)
S11 (dB)

24 I -20 -
—+25°C —-40°C —+85°C —+25°C —-40°C  —+85°C
23 T T T T T '30 T T T T T '25 T T T T T
2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170
Frequency (MHz) Frequency (MHz) Frequency (MHz)
Supply Bias vs. Temperature OIP3 vs. Output Power OIP3 vs. Temperature
freq. = 2140 MHz, 2141 MHz, +25° C freq. = 2140 MHz, 2141 MHz, +15 dBm/tone
450 55 55
R 4301 50 50
c% 410 c% c%
e S %s
2 390 1 o o
© © 40 © 40
370 A
350 T T T T 35 T T T T T 35 T T T T
-40 -15 10 35 60 85 12 13 14 15 16 17 18 -40 -15 10 35 60 85
Temperature (°C) Output Power (dBm) Temperature (°C)
P1dB vs. Frequency Noise Figure vs. Frequency ACLR vs. Channel Power
31 Circuit boards are optimized at 2140 MHz g 3GPP W-CDMA, Test Model 1+64 DPCH, £5 MHz offset, 2140 MHz
30— — T
T o
i 64 1 o
g 29 g 6 T
0 I x -
5 281 z5S50 — 0+ — 3
o <
27 A 5 . . 44
—-40°C  —+25°C  —+85°C —-40°C  —+25°C  —+85°C —-40C —+25C —+85C
26 T T T T T 3 T T T T T '60 T T T T T
2110 2120 2130 2140 2150 2160 2170 2110 2120 2130 2140 2150 2160 2170 18 19 20 21 22 23 24
Frequency (MHz) Frequency (MHz) Output Channel Power (dBm)
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A H 212

1 Watt High Linearity, High Gain InGaP HBT Amplifier Product I nformation

AH212-S8G (Lead-Free SOIC-8 Package) Mechanical Information
This package is |ead-free/green/RoHS-compliant. The plating material on the leadsis NiPdAu. It is compatible with both lead-free
(maximum 260 °C reflow temperature) and lead (maximum 245 °C reflow temperature) soldering processes.

Outline Drawing Product Marking

8 7 6 S NOTES:
- 1 R O e o, T ¢ FOR S The component will be marked with an
OUTLINE (SO> PERIPHERAL TERMINALS 3.75nm
PP DT PLASTIO “AH212G” designator with an alphanumeric lot
M M
ODEL NUI EER\ = 5]!:45“?[12?;]‘?45 & TOLERANCING CONFORM TO ANSI Code On the top &Jrf Of the pmk@e_
3. ALL DIMENSIONS ARE IN MILLIMETERS CINCHES).
AH212C o
orecs —J1 © e Q) ggiixg‘?gk‘é%ﬁ‘%ﬁ”E:EL[LSST“'&i”!é“ﬁ‘s”ﬁfm”niw sze and red spec|f|cat| ons for this part are

TERUNAL 41 —— [5] veviation rrom sepec Ms-oi2 sTanpagD located on the webdte in the “App“can on
LENGTH OF TERMINAL FOR SOLDERING T0 A SUBSTRATE. Notes” section.

<

DOES NOT INCLUDE INTER-LEAD FLASH DR PROTRUSIONS,

,
]

WHICH SHALL NOT EXCEED .2SnmCillin) PER SIDE.

5—f ESD / MSL Information

- naex GideR ACautianl ESD sensitive device.

~11T] | @
~ [I]]
w[TTT]

T
|
=] | — R ESD Rating: Class 1B
A JLF value Passes =500V to <1000V
i A T - Test: Human Body Model (HBM)
BEIERIES) = Standard:  JEDEC Standard JESD22-A114
T—
Q Q Q Q ESD Rating: ClassIV
i I T Value Passes > 2000V min.
‘ o s o v v [ e e e v Test: Charged Device Model (CDM)
‘ i \/ po ATy g B I M Standard: JEDEC Standard JESD22-C101
‘ f \ :ﬁ¥ P eDeliel el m e MSL Rating: Level 2 a +260 °C convection reflow
; O SROUD/ERIA PRERE T e [om |5 o [ Standard: JEDEC Standard J-STD-020
‘ | ENENEEAE e e . )
ali=lislls ol BT Mounting Config. Notes

1. A heatsink underneath the area of the PCB for the mounted device
is recommended for proper thermal operation. Damage to the

Mounting Configuration / Land Pattern device can ocour without the e of ore.

. Ground / thermal vias are critical for the proper performance of this
device. Vias should use a .35mm (#80 / .0135”) diameter drill and

N

BACKSIDE THERMAL

CONTACT AREA A\ have afinal plated thru diameter of .25 mm (.010™).
> / (SOLOER NASK) ot o 27— 3. Add as much copper as possible to inner and outer layers near the
e \ part to ensure optimal thermal performance.
PACKAGE %\ M1 4. Mounting screws can be added near the part to fasten the board to a
‘\,77@,4&@,7771 6 0 o ox 1.68—+] \D heatsink. Ensure that the ground / thermal via region contacts the
[ Voo o/ | ) o o0 o0 © © heatsink.
\ 7 | o 0 o 1 5 6 o ﬁés‘Jﬁ o oo 5. Do not put solder mask on the backside of the PC board in the
o O O 0 H
( 7] o o off ) oo o region where the board contacts the heatsink.
o0 o 330 o 0 o m OOOOOO > 6. RF trace width depends upon the PC board materia and
o0 o0 oo o construction.
| oo o y ‘ o o0 o0 . P‘ oool(C_ D 7. Use 1 0z Copper minimum.
C 78, oo o/ M & OOO O\W . 8. All dimensions are in millimeters
[ s e et i i o0 o o bld T En
i 7 . .
o Functional Pin Layout
COMPONENT SIDE e e 38 .
BACK SDE Ve [T ] . [TE1nc
s . Voias {2 _— [ T7 Jvcc2/RF Out
Thermal Specifications
RFIN3 T I 16 Jvec2/RF Out
1 O,
Operating Case Temperature -40to +85°C Vbiase[ A —-===1 [T5 e
Thermal Resistance, Rth @ 33°C/W
. ) ° ; ;
Junction Temperature, Tj 156 °C Function Pin No.
Notes: Veel 1
1. The thermal resistance is referenced from the junction-to-case at a case Tnput 3
temperature of 85 °C. Tj isafunction of the voltage and the current applied. It
cm%e calculated by: ! a}] P Outpulv/ Veez 6.7
Tj=Tcase+ Rth* Ve * lec Vbiasl 2
2. This corresponds to the typical biasing condition of +5V, 400 mA at an 85° C Vbias2 4
case temperature. GND Backside Paddle
N/C or GND 5,8

Specifications and information are subject to change without notice.
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A\ H 212

1 Watt High Linearity, High Gain InGaP HBT Amplifier

The Communications Edage ™

Product I nformation

AH212-EG (Lead-Free DFN 4x5 mm Package) Mechanical Information
This package is |ead-free/green/RoHS-compliant. The plating materia on the leadsis Matte Tin. It is compatible with both lead-free
(maximum 260 °C reflow temperature) and lead (maximum 245 °C reflow temperature) soldering processes.

Outline Drawing

2x[]10]c 20
{z.00} o ¢ :J»
TERMINAL #1——_
IDENTIFIER e
A—\ AH212-EG
i, e

NOTES:

1. EXCEPT WHERE NOTED, THIS PART OUTLINE CONFORMS
TO JEDEC STANDARD MO—229, ISSUE C (VARIATION
VJGC) FOR THERMALLY ENHANCED PLASTIC VERY THIN
FINE PITCH QUAD FLAT NO LEAD PACKAGE (QFN).

2. DIMENSIONING & TOLERANCING CONFORM TO ASME
Yi4.4M-1994.

ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE
IN' DEGREES.

-

SEATING PLANE

2.30+.05 —=t =—12X .35
115£.05 = fet2x 50%.05

I
A TERMINAL # n
IDENTIFIER + ||
12— ! I
! 2.30+.05
- | -
sx [65](3.25) 2777#7777g77
2 [ B | d 4.60£.05
(DATUM A)—/ |
[ |—rLo7s (] 12X .3254.05
=1 , | BLoIClRE
7| | - (s
I
D /’J\ GND/THERMAL PAD A
{=—.90%.10 (DATUM B) —
12

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING
CONVENTION CONFORM TO JESD 95—1 SPP—012,

A COPLANARITY APPLIES TD THE EXPOSED GROUND/THERMAL
PAD AS WELL AS THE TERMINALS.

A PART NUMBER

A ALPHA-NUMERIC LOT CODE.

Mounting Configuration / Land Pattern

(N _ PACKAGE
/7 OUTLINE
| ’

.65 PITCH,
TYPICAL

4
D) ) 1240 ()
e —— 12% L

COMPONENT SIDE

—2.30—~f.67

Thermal Specifications

(SOLDER MASK)
/—— MINIMUM BACKSIDE THERMAL

/ CONTACT AREA é
7 {
4.60

- A

BACK SIDE

FULL R .20

Operating Case Temperature -40to +85°C
Thermal Resistance, Rth @ 33°C/W
Junction Temperature, Tj @ 156 °C

Notes:

1. Thethermal resistance is referenced from the junction-to-case at a case.
temperature of 85 °C. Tj isafunction of the voltage and the current applied. It can

be calculated by:
Tjc=Tcase + Rth* Vcc* Icc

2. This corresponds to the typical biasing condition of +5V, 400 mA at an 85° C

Case temperature.

WJ Communications, Inc e Phone 1-800-WJ1-4401 e FAX: 408-577-6621 e e-mail: sales@wj.com e Web site: www.wj.com

Product Marking

The component will be marked with an
“AH212-EG” designator with an alphanumeric
lot code on the top surface of the package.

Tape and red specifications for this part are
located on the website in the “Application
Notes” section.

ESD / MSL Information

ACautianl EZD zensitive device.

ESD Rating: Class 1B

Value: Passes =500V to <1000V

Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-A114
ESD Rating: Class IV

Value: Passes > 2000V min.

Test: Charged Device Model (CDM)
Standard: JEDEC Standard JESD22-C101
MSL Rating: Leve 2 a +260 °C convection reflow
Standard: JEDEC Standard JSTD-020

Mounting Config. Notes

1. A heatsink underneath the area of the PCB for the mounted device
is recommended for proper thermal operation. Damage to the
device can occur without the use of one.

. Ground / thermal vias are critical for the proper performance of this
device. Vias should use a.35mm (#80 / .0135”) diameter drill and
have afinal plated thru diameter of .25 mm (.010).

3. Add as much copper as possible to inner and outer layers near the
part to ensure optimal thermal performance.

. Mounting screws can be added near the part to fasten the board to a
heatsink. Ensure that the ground / thermal via region contacts the
heatsink.

. Do not put solder mask on the backside of the PC board in the
region where the board contacts the heatsink.

6. RF trace width depends upon the PC board material and

construction.

7. Use 1 oz. Copper minimum.

8. All dimensionsare in millimeters

N

I

o

Functional Pin Layout

°
Vbias1[1 Veel
Nelz] NIC
RF In[3 Vee2 / RF Out
Nicla] [9] Vee2 / RF Out
Niels] NIC
Vbias2[6 NIC
Function Pin No.
Vel 12
Input 3
Output /Vcc2 9, 10
Vbiasl 1
Vbias2 6
GND Backside Paddle
N/C or GND 2,4,57,8 11

Specifications and information are subject to change without notice.
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