9 AH22

High Dynamic Range CATV Amplifier

Product Features Product Description
e 50 — 1000 MHz The AH22 is a high dynamic range amplifier targeting
e +0.2 dB Gain Flatness cable TV markets. The combination of gain flatness,
o ;24 dBm P1dB high linearity, and bandwidth makes it ideal for CATV
distribution, cable modem, and laser diode driver
e -74dBc CTB/CSO applications.
+39dBmV/channel, 77 channels
e +42 dBm Output IP3 The device uses two matched AH2 devices and is ideal
e +76 dBm Output IP2 for operation in a push-pull configuration to achieve high
e Matched amplifiers for a push- ~ second order linearity. A mature and reliable GaAs
pull configuration Q:IIIEOS\,L:EIVJng?:;iO%){i;z employed to maximize linearity
e +5V Single Positive Supply P pation.
e MTTF > 1000 years The package is thermally enhanced in a SOIC-8 with al

devices being 100% RF and dc tested.
Applications

e CATV Line Amplifiers
e FTTH Repeaters

e CATV Head End Equipment ®@

Single-ended Device Specifications Ty erform

Test Frequency MHz 800 G\

Gain dB 13 145 Fmincy
Output IP3 @ dBm | +37 +40 Gain @ Q
Device Current mA 120 150 1 Input Retu%

8
Device Voltage \% 5 o Output Ret
o

- , cTB®
Test conditions unless otherwise noted. 16
1. T=25°C, Vdd = +5 V, 800 MHz on each individual single-branch amplifier in a 50 X CSO
2. 30IP measured with two tones at an output power of +5 dBm/tone separated by 1{ 7 XM
1

suppression on the largest IM3 product is used to calculate the 30IP using a 2,
3. Typical parameters reflect performance in a push-pull application circuit as §

. Measured at +39 dBmV/channel, 77 channels Flat Loading. H H
. OIP2 is measured at f1 + f2 at 8 dBm / tone. olse Flgure
. OIP3 is measured at 8 dBm / tone with 10 MHz spacing. evice Bias

o ~No v

Product Inform@

Functional

/(D@m

~~ Jfunction 4 Pin No.

Amp 1input/ & N

Amp 2 Input\]£)4)

Amp 2 Oliput) | L5

Amp 1 qu)pl]t |

/> 8

\/ /2,3,6,7,
oun Backside

paddle

390 Q feedback resistors)

Mtz | 50 | 250 | 450 | 860
> dB 9.8 9.6 9.6 9.3
dB 14 14 | 143 | 155
dB 16 17 17 23
dBc | -77 | -74 | -74
dsc | -72 | -80 | -75
dBc | 64 | -64 | -64
dBm | +25.2 | +245 | +24.1 | +23
dBm | +76 | +75 | +77 | +76
dBm | +43 | +45 | +42 | +42
dB 55 | 45 | 46 | 46
\Y +5V @ 300 mA

only difference in the currently recommended design and the previous on| Rat . %)
The configuration and all other component values have remained the same® 2

4. Balun, board, and connector losses have not been extracted, but typi spMt gT 0.4 dB loss @)
midband and 1.1 dB loss at 860 MHz. @ @Ut t IP3

. Typical parameters reflect performance in a push-pull applicatig

itagsh@wn on page 4. The cirpd
sarity arjdati]omcyérisnsﬁ,lir?n ]
s, Typical Performance ©

Configuration B (with R1 = R2 =560 Q feedback resistors)

Frequency
Gain ¥
Input Return Loss

Device Bias

MHz
dB
dB

Output Return Loss dB

\

50 250 450 860

11 108 | 109 | 105

118 | 11.7 | 125 | 143

136 | 12.7 | 120 | 171
+5V @ 300 mA

Absolu Ximup

Operefm@e Temperature -40 to +85 °C AH22
Stgrage Yemperature -55t0 +125 °C
Power (continuous) +13 dBm
Voftage +6V
uncfion Temperature 220 °C

Ordering Information

High Dynamic Range CATV Amplifier

tion 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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9 AH22

High Dynamic Range CATV Amplifier Product Inform@

Typical Device Data — 50Q Z,

S-Parameters (Vgs = +5 V, lgs = 150 mA, T = 25°C, unmatched 50 ohm system, calibrated to device leads)

Freq (MHz) S11 (ang)

650 152.60 -24.60 0.95 -7.62 -15.86
700 150.46 -24.50 0.71 -7.69 -17.06
750 148.30 -24.39 0.43 -1.77 -18.28
800 146.14 -24.27 0.10 -7.85 -19.50

143.95 -24.16 -0.27 -7.94 -20.73
141.76 -24.04 -0.69 -8.04 -21.96
139.55 -23.91 -1.16 -8.15 -23.20
137.33 -23.79 -1.68 -8.26 -24.44

850 -0
900 @9
0 .6
7

95 7
100(-7 6

o’

Specifications and information are subject to change without notice.
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9 AH22

High Dynamic Range CATV Amplifier Product Inform@

N’

75Q Push-Pull Application Circuit — Configuration A @
(This configuration is used on the WJ AH22-PCB Evaluation Boards as of May 20044

AH22 PUSH PULL e 450441PC
450441AW REV — Y. =L1 @) GND

G
%E =" e
= o .LE ‘
gile’s) @
RF IN oEme @ eV o
Circuit Board Material: .062” total thickness with a .028” FR4 top RF layer (g,=4.8),

4 total layers (other layers added for rigidity), 1 oz copper

Typical RF Performance at 25°C I or
Frequency MHz 50 250 \ 450 \ 860
Gain dB 98 | 96 | 96 | 93 o =
Input R.L. dB 14 14 | 143 | 155
Output R.L. B | 16 | 17 | 17 | 23 ] ko
CTB dBc | -77 | -74 | -74 o
CSO dBc | -72 | -80 | -75 D;D | L7 7,7
XMOD dBc | -64 | 64 | -64 b Ciooopr | |
OutputP1dB | dBm | +25.2 | +24.5 | +24.1| +23 e I 2o
Output IP2 dBm | +76 | +75 | +77 | +76 ! ciooopr || L)
Output IP3 dBm | +43 | +45 | +42 | +42 . }ﬁ;a a<]
Noise Figure dB 55 | 45 | 46 | 46 - ID=Ls
Device Current mA 300 . Lo
Device Voltage \ +5 { s e I o

1. Balun, board, and connector losses have not been extracted, but typically account of }—ti
0.4 dB loss midband and 1.1 dB loss at 860 MHz. O ID=R2 —
2. CSO, CTB, & XMOD are measured at +39 dBm\V/channel, 77 channels Flat Loading R=390 Ohm
3. OIP2 is measured at f1 + f2 at 8 dBm / tone.
4. OIP3 is measured at 8 dBm / tone with 10 MHz spacing. he transformers, L1 uded on the WA evaluation board are handwound baluns using these materials: 6
turns bifilar wire ( 3832\1) around a ferrite core (TDK, H5C2-T3.1-1.3-1.3). An SMT transformer
(M/A Com ERCY1-1 n alSy bg used.
Gain Return Q Noise Hgure
12 7
114 o 6
N ¢
~ 2104 P
o0 | |
2 10 % ¢s
8 9 % £ 4
i t 1
® P © 201 %
8 2 2 3
7 2
0 0 200 400 600 800 1000
Frequency (MHz) Frequency (MHz)
CSO, CTB, & XMOD CSO, CTB, & XMOD
+39 dBmV/ channel, 77 channel flat loading +44 dBmV/ channel, 77 channel flat loading
50 -50
55 / XMOD  — CIB CO 55 —~XMOD  — CIB CO
~ 557 AN 4 1 ~ 557
) ~— 0 )
o /( K Q )'\7 0 0 T T T
3 607 3 607 T 601
3 N A~ \/> Tl S e SO SO 2 o
2 -65[ ~ K N N 2 ® L e
c Ln € | [
§ONS HE H
-80 -80
100 200 300 400 500 600 0 100 200 300 400 500 600 0 100 200 300 400 500 600
Frequency (MHz) Frequency (MHz) Frequency (MHz)

Specifications and information are subject to change without notice.
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High Dynamic Range CATV Amplifier
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Product Inform@

75Q Push-Pull Application Circuit — Configuration B

AH22 PUSH PULL

450441AW REV -

(This configuration is used on WJ AH22-PCB Evaluation Boards prior to May 200@§

RF IN

A}

cs 450441PC
&1 o .L:. GND

12 ® O

%— "
- - CB
. e

E ® O
ow @ Y gt

Circuit Board Material: .062” total thickness with a .028” FR4 top RF layer (&,=4.8),

Typical RF Performance at 25°C

Frequency MHz 50 250 ‘ 450 ‘ 860
Gain dB 11 10.8 | 109 | 105
Input R.L. dB 11.8 | 11.7 | 125 | 143
Output R.L. dB 136 | 12.7 | 12.0 | 17.1
CTB dBc -77 -74 -74

CSO dBc -72 -80 -75

XMOD dBc -64 -64 -64

Output P1dB dBm |[+25.2 | +245 | +24.1| +23
Output IP2 dBm +76 | +75 | +77 | +76
Output IP3 dBm +43 | +45 | +42 | +42
Noise Figure dB 5.5 4.5 4.6 4.6
Device Current mA 300

Device Voltage \ +5

1. Balun, board, and connector losses have not been extracted, but typically account of
0.4 dB loss midband and 1.1 dB loss at 860 MHz.

2. CSO, CTB, & XMOD are measured at +39 dBmV/channel, 77 channels Flat Loa

3. OIP2 is measured at f1 + f2 at 8 dBm / tone.
4. OIP3 is measured at 8 dBm / tone with 10 MHz spacing.

S21 (dB)

gnitude (dBc)

ST

N2 NG
& (ks
N

Magnitude (dBc)

o

Frequency (MHz)

100 200 300 400 500 600

he transformers, L1
turns bifilar wire (|
(M/A Com ETCLA=

4 total layers (other layers added for rigidity), 1 oz copper

ID=R1

ID=C3
C=100 pF

R=560 Ohm __

ID=L4
L=470 nH
AH22 |
> L
3 ‘ 3 4
ID=C6 -
L C=1000 pF L
= 200 | p=12
ID=L1 |5~ = SO
P _ ID=C7 P
ID=L3 C=1000pF
1 1 2 ]

e

C=15pF

%

ID=R2

R=560 Ohm

0 100 200 300 400 500 600

Frequency (MHz)

Return Q Noise Figure
7
g 61
2
£ 5 \/\/
2
s 4
]
[
Z 37
2
400 600 800 1000 0 200 400 600 800 1000
Frequency (MHz) Frequency (MHz)
CSO, CTB, & XMOD CSO, CTB, & XMOD
+39dBmV/ channel, 77 channel flat loading +44dBmV/ channel, 77 channel flat loading
50
--XMOD —CIB Ccso ~XMOD —CIB Cso
55 3 551
[} /x/_\
60 T 60
77777777777777777777777777777777777777777 g
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Outline Drawing
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Thermal Specifica@' %
(&N
©)

Operating Case Temperat
Thermal Resistance®

Junction Temperaturq;,: J(()

Product Inform@

Product Mar
be

The component will

“AH22" designator wj
code on the top surface
and reel specification
on the website in
section.

\
TING PLANE

D HEATSINK

at +235° C convection reflow
C Standard J-STD-020A

FuN

lonal Pin Layout

Function
RF input (Amp1 input)
Ground

5

0.25

|/ ?5i0 X2 MN

~-a

/) Bz
AN PACKAGE

OUTLINE

Ground

RF input (Amp2 input)
RF output (Amp2 output)
Ground

Ground

RF output (Amp1 output)

o|N[oloa|~|wN—|T

The backside paddle is the Source and should be
grounded for thermal and electrical purposes.

N

vs. G\D Tab Temperature

Mounting Config. Notes

40 to +85

Notes:
1. The thermal reg{g

of the juncti
2. This corres

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

28° C/W
@ |

1. Ground / thermal vias are critical for the proper performance
of this device.

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

3. To ensure reliable operation, device ground paddle-to-ground
pad solder joint is critical.

4. Add mounting screws near the part to fasten the board to a
heatsink. Ensure that the ground / thermal via region contacts
the heatsink.

5. For optimal thermal performance, expose soldermask on
backside where it contacts the heatsink.

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

7. Use 1 o0z. Copper minimum.

8. If the PCB design rules allow, ground vias should be placed
under the land pattern for better RF and thermal performance.
Otherwise ground vias should be placed as close to the land
pattern as possible.

9. A minimum of 12 ground vias are required for .014” and .028”
FR4 board.

t

Tab Temperature (°C)

Specifications and information are subject to change without notice.
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