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9 AH103A

High Gain, High Linearity “2-Watt Amplifier Product Information

Product Features Product Description Functional Diagram
e 60 —2700 MHz The AH103A is a high gain, high linearity %2-Watt o
e +27 dBm P1dB amplifier. This device is comprised of two individual ‘
MMIC amplifiers internally and can be used with an
e +46 dBm Output IP3 external interstage match for any of the mobile ‘
e 29 dB Gain @ 900 MHz infrastructure frequency bands.  The dual-stage Enm|
o Excellent ACPR amplifier achieves up to +46 dBm IP3 performance
o MTTF > 100 Years with 2Bz 1

e Lead-free/green/RoHS-compliant The device conforms to WJ Communications’ long

. . . AR . Function Pin No.
SOIC-8 Package w/ heat slug history of producing high reliability and quality Amp2 in 1
components. The AH103A has an associated MTTF [ Amp1 out/Bias 1 2
A licati of a minimum of 100 years at a mounting Ground 3,5,8,
pplications temperature of 85 °C and is housed in a lead-free i ___ | Backside copper
« Mobile Infrastructure Igreen/RoHS-compliant SOIC-8 package.  All RF in (Amp1 in) 4
devices are 100% RF & DC tested. BFoUlANCR LU >
e W-LAN/ISM/RFID Blasg !
e MDS / MMDS Infrastructure The product is targeted for use as driver amplifiers
for wireless infrastructure where high performance
and high linearity are required.
- . (1) - (1)
Specifications Typical Performance
Operational Bandwidth MHz 60 | | 2700 Frequency MHz 900 1900 2140
Test Frequency MHz 900 Gain dB 29.1 25.4 25
Gain dB 29.1 Input Return Loss dB 20 19 24
Output IP3 dB +46 Output Return Loss dB 19 111 11
Output P1dB dBm +27 Output IP3 dBm +46 +45 +45
Test Frequency MHz 1900 Output P1dB dBm +27 +26.7 +26.3
. @
Gain dB 235 | 254 o o dBm | +20.7 | +205
Input Return Loss dB 19 W-CDMA Ch. Power © dBm +185
Output Return Loss dB 11 @-45dBc ACPR/ ACLR '
Output IP3 @ dBm +42 | +45 Noise Figure dB 2.5 3 2.9
Output P1dB dBm +25 | +26.7 Supply Bias Ampl +45V @ 75 mA
Noise Figure dB 3 Supply Bias Amp2 +9V @ 200 mA
Supply Voltage (Amp1) \ +4.5 4. ACPR is measured at 900 and 1900 MHz with a 1S-95, 9 Channels Forward, +885 kHz offset, 30
kHz BW, 1.23 MHz Ch; | BW.
Supply Voltage (Amp2) \ +9 5. ACLR is me?;suredz (a:l 2140 MHz with 2 3GPP W-CDMA, Test Model 1+64 DPCH, #5 MHz
Operating Current © mA 225 275 330 offset, 384 MHz Channel BW,

1. Test conditions unless otherwise noted: 25°C, Vdd1 = +4.5V, Vdd2 = +9 V, ina tuned application circuit.

2. 30IP measured with two tones at an output power of +8 dBm/tone separated by 10 MHz. The
suppression on the largest IM3 product is used to calculate the 30IP using a 2:1 rule.

3. Ampl and Amp2 have a typical current draw of 75 and 200 mA, respectively.

Absolute Maximum Rating
Ordering Information

Operating Case Temperature -40 to +85 °C
s Storage Temperature -55t0 +125 °C Hiah Gain Y-Watt Amolifier
Q vu Pre) DC VOItage (pin 2) +6V AH103A-G (Ieadg—freelgreeanoHS—compIiant SpOIC—S Pkg)
Q{, ., +DC.Voltage (pin 6, 7) +11V AH103A-PCB900 0.7 — 1.0 GHz Evaluation Circuit
\'gu @/ Fnput Power (continuous) 4 dB above Input P1dB AH103A-PCB1900 1.8 - 2.0 GHz Evaluation Circuit
—3 54 unction Temperature +220 °C AH103A-PCB2140 2.1 - 2.2 GHz Evaluation Circuit

I 4

Operation of this device above any of these parameters may cause permanent damage.


http://www.dzsc.com/stock_AH1/AH103A-PCB900.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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Typical Device Data
Typical AH103A Performance Chain Analysis at 900 MHz

Cumulative Performance
e AP 2 Gain | Qutput | Output |\ Voltage | Current .| Output | Output
Stage (dB) P1dB IP3 (dB) ) (MA) Gain P1dB 1P3 NF
2 (dBm) | (dBm) (dB) (@Bm) | (dBm) (dB)
31 AMPY Te] Amplifier1 | 145 18 39 25 +4.5 75 14.5 18 39 25
Amplifier2 | 14,5 275 46.5 3.1 +9 200 28.5 26.3 45.7 2.6
= AH103A Cumulative Performance 275 29 +26.3 +45.7 2.6
S-Parameters (Amplifier #1, Vp = +4.5V, Ip = 75 mA, T = 25°C, calibrated to device leads, pin 4 = port 1, pin 2 = port 2)
Freq (MHz S11(dB S11 (ang S21 (dB S21 (ang S12 (dB S12 (ang S22 (dB S22 (ang
50 -5.37 -33.79 15.86 160.65 -22.13 22.13 -10.55 -47.75
200 -8.33 -28.53 14.72 161.63 -21.04 1.23 -16.88 -35.01
400 -8.71 -36.36 1453 155.57 -21.01 -2.61 -18.18 -26.80
600 -8.77 -47.76 14.39 147.36 -20.88 -5.20 -18.38 -27.81
800 -9.15 -61.06 14.12 139.46 -20.63 -6.95 -19.40 -27.61
1000 -9.05 -73.89 14.00 131.54 -20.79 -8.56 -20.14 -30.37
1200 -9.37 -85.84 13.79 123.95 -20.68 -9.16 -21.80 -36.89
1400 -9.59 -97.65 13.52 115.85 -20.70 -12.14 -21.91 -45.14
1600 -9.64 -111.10 13.20 108.12 -20.64 -13.59 -22.45 -48.69
1800 -9.21 -124.09 12.86 100.77 -20.53 -14.44 -22.22 -46.08
2000 -8.86 -136.42 12.52 93.26 -20.32 -15.72 -22.52 -35.22
2200 -8.31 -148.36 12.43 87.59 -20.44 -19.85 -25.39 -32.83
2400 -8.60 -159.16 12.06 80.18 -20.62 -21.31 -28.55 10.91
2600 -8.80 -170.83 11.72 73.78 -20.23 -23.96 -31.34 53.94
S-Parameters (Amplifier #2, Vp = +9 V, I = 200 mA, T = 25°C, calibrated to device leads, pin 1 = port 1, pin 6 = port 2)
Freqg (MHz S11 (dB S11 (ang S21 (dB S21 (ang S12 (dB S12 (ang S22 (dB S22 (ang
50 -10.73 -73.81 16.87 155.39 -19.73 9.77 -13.03 -77.36
200 -17.49 -86.22 15.78 153.56 -19.37 -9.85 -27.33 -71.86
400 -16.10 -103.75 15.50 140.93 -19.51 -21.51 -28.05 -15.36
600 -14.58 -121.40 15.19 125.52 -19.71 -31.31 -22.04 -19.22
800 -12.52 -136.69 14.76 111.04 -20.10 -41.88 -17.78 -26.04
1000 -10.87 -146.69 14.45 96.62 -20.45 -52.24 -14.38 -37.86
1200 -9.59 -156.43 14.01 83.29 -20.94 -60.36 -12.17 -49.84
1400 -8.67 -165.93 13.61 69.48 -21.53 -70.30 -10.50 -64.25
1600 -7.90 -175.53 13.27 56.52 -22.11 -78.33 -9.28 -77.69
1800 -7.15 173.98 12.83 42.38 -22.90 -88.46 -8.06 -89.74
2000 -6.58 162.87 12.44 28.36 -23.56 -96.99 -6.74 -101.88
2200 -5.55 152.83 11.97 14.25 -24.57 -106.84 -5.79 -111.67
2400 -4.74 143.80 11.24 0.41 -25.97 -113.76 -5.03 -121.03
2600 -3.92 136.87 10.64 -11.41 -27.43 -122.11 -4.60 -131.14

Evaluation Board PCB Layout
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Application Circuit: 700 — 1000 MHz (AH103AG-PCB900)

Typical RF Performance at 25°C +5Y Requotor +%V GND
NJM78LO5
Frequency 900 MHz i

Gain 29.1dB e L o U2 |
Input Return Loss 20 dB e L
Output Return Loss 19dB o L= —:f
Output IP3 +46 dBm - 2.4pF " _ U1 ey f,g%w
Output P1dB +27 dBm 6.8 B LN 1]A%in GNDi =
IS-95A Ch. Power 18 pa ‘\—b =
@ -45 dBc ACPR +20.7.dBm P2 C7—r56PF 2|Atout AZout |7 _—
Noise Figure 25dB T oieer ] ol i o
— GND
Supply Voltage +9 RFin o L] 5! A ?
‘ ‘ 4]Alin GND 5 p
Supply Current 275 mA ? | — L
C1 =
1 56pF s AHTO3A—-G
10nH
Notes:

1. A voltage regulator is used in this circuit (U2) to drop the +9 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1% amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1% amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters Wideband S-Parameters
31 0
| —sa - S11 —s22 |
30 4 +-5
~ L T _
g2 [0S g
= \‘:\:\ N =
'S 28 Teen 415 ? 3
(O] \t -~ — o -
N -~ —
27 - w20 @
26 — -25 30 —
700 750 800 850 900 950 1000 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACPR vs. Channel Power
5 48 20 1S-95, 9 Ch. Fwd, +885 kHz offset, 30 kHz Meas BW, 900 MHz
=41 B T
= — T 50 1
F R o 441 T 3
> T = T~ =
=2 = s -60 A
o2 o 42 &
L o (&)
1 40| <70
0 T T T T T 38 T T T T _80
700 750 800 850 900 950 1000 6 8 10 12 14 16 14 16 18 20 2
Frequency (MHz) Outpu Power per tone (dBm)

Output Channel Power (dBm)
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Application Circuit: 1900 — 2000 MHz (AH103AG-PCB1900)

Typical RF Performance at 25°C +5Y Reauiotor +%v GND
NJM78L05
Frequency 1900 MHz i
r . . 1 1 1 t 3
Gain 25.4dB e L o 1
c10 - -
Input Return Loss 19dB I’OWSUF %
Output Return Loss 11dB L c1a E
= L c12
Output IP3 +45 dBm 3 TpF ] L
. 1]|A2in OND 8 1
IC;utg;;Lj;F::l:i +26.7 dBm . - w gl =
- . Power 18nH 56pF =
@ -45 dBc ACPR +205 dBm P2 D—a—w T 2|Afout AZout |7
- N L cs c11 RFout
Noise Figure 3dB T orer s ool I
— GND
Supply Voltage +9V L] 56”pp ?
Supply Current 275 mA £ali 2 L

Notes:

1. Avoltage regulator is used in this circuit (U2) to drop the +9 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1% amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1% amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters Wideband S-Parameters
27 0
| —sa1 - S11 s2 |
26 +-5
- T & _
T R S B e (Ut
e o~
S 24 Tl 1152 5
o el e - O-
- .- a3
23 +-20 @
— 821 ---S11 --- 822
22 i i T -25 -30 f f f f f
1800 1850 1900 1950 2000 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACPR vs. Channel Power
5 48 1S-95, 9 Ch. Fwd, +885 kHz offset, 30 kHz Meas BW, 1900 MHz
=41 46— —
= = T . 50 1
3 | m 4] T— S
=2 g \\\\ = 60 -
v 24 T 421 x
© o o
21 40 <70 |
0 T T T 38 T T T T _80
1800 1850 1900 1950 2000 6 8 10 12 14 16 14 16 18 20 2
Frequency (MHz) Output Power per tone (dBm)

Output Channel Power (dBm)
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Application Circuit: 2110 - 2170 MHz (AH103AG-PCB2140)

Typical RF Performance at 25°C

Gain 25dB
Input Return Loss 24 dB
Output Return Loss 11dB
Output IP3 +45 dBm
Output P1dB +26.3 dBm
WERMAG, Poue | +ios dom
Noise Figure 2.9dB
Supply Voltage +9V
Supply Current 275 mA
Notes:

+5V Regulator +9V GND
NJM78LO5 O
TP1D Nvout U2 3
GND =
icwo B
.018uF =
— c14 = cio
0.8pF U1 o =
R1 .018uF
6.8 1A%n A 15nH
L3 cs L =
18nH 56pF =
TPZD_“—W p 2|Atout AZout |7
—— 6 C11 RFout
01aur 3l eno A20ut |6 H
€L I
= S56pF
4 5

1. Avoltage regulator is used in this circuit (U2) to drop the +9 V to a +5 V usable supply for the first internal amplifier. It is permissible to remove the
regulator and operate the 1% amplifier stage directly off of +5 V supply onto Test Point 1 (TP1). The use of a +5 V supply on the 1% amplifier stage
requires a dropping resistor of 6.8 Q. A +4.5 V supply can also be used to bypass the 6.8 Q and can be applied to Test Point 2 (TP2).

S-Parameters

Wideband S-Parameters

—S21 ---S11

. e —S21 ---S11 --- 822
22 e T -25 -30 T T T T T
2050 2100 2150 2200 2250 0 500 1000 1500 2000 2500 3000
Frequency (MHz) Frequency (MHz)
Noise Figure Output IP3 ACLR vs. Channel Power

5 48 3GPP W-CDMA, Test Model 1+64 DPCH, +5 MHz offset, 2140 MHz
o4 46— 1
o E \\\\ . -45
234+ - S o 441 ™~ 3
> = =
o - -50 -
2 o 42 @
® o 3
21 40 < 55 |

0 T T T 38 T T T T _60

2000 2050 2100 2150 2200 6 8 10 12 14 16 14 15 16 17 18 19

Frequency (MHz) Output Power per tone (dBm)

Output Channel Power (dBm)
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AH103A-G (Lead-Free Package) Mechanical Information
This package is lead-free/green/RoHS-compliant. The plating material on the leads is 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 5 NOTES:
E E E Eii e The component will be marked with an
ooy woTH (sl “103AG” designator followed by a alpha-
(DL NUNEER Y14,4N-1904, 1
wor s W OBAG i ot o numeric lot code on the top surface of the
(12500 DOES NOT INCLUDE MOLI; FLASH, PROTRUSIONS OR paCkage
LOT €ODE ——_| M hd gg{s‘su?ﬂs, WHICH SHALL NOT EXCEED -1Smm( 006in)
TERM\NALMj \|:| DEVIATION FROM JEDEC MS—012 STANDARD. a - . .
'@ LENGTH OF TERMIAL FOR SOLOERIG T0 A SUSSTRATE Tape and reel specifications for this part are
G o e 520 et 8 oy located on the website in the “Application
E E E E Notes” section.
1 2 3 4 -

e ESD / MSL Information

NoEx chAliER
Caution! ESD sensitive devica.

A 1'4[0

. T A LT ESD Rating: ~ Class 1B
~ Value: Passes =500 V to <1000 V
TS Test: Human Body Model (HBM)
Standard: JEDEC Standard JESD22-Al114
Q Q i Q Q s ESD Rating:  Class Il
\ Y i N O T Value: Passes =500 V to <1000 V
‘ I o e e o P I P Test: Charged Device Model (CDM)
o + AL Dt a e Standard:  JEDEC Standard JESD22-C101
W ‘ # | o crone/miEmiaL PR B _——- MSL Rating:  Level 2 at +260 °C convection reflow
| N N I RN Standard: JEDEC Standard J-STD-020

40 | 84 | 127 | 016 | 035 | 050
087 | 092 | 097
082 | 087 | 092
48 | @8 | 0 | 48 | @8

11
11
11
(11
(G0

Functional Pin Layout

Mounting Configuration / Land Pattern Pin__ [ Function
BACKSIDE THERMAL 1 Amp2 Inpl"It -
(SOLDER NASK) el e nse (SOLDER WASK) 2 Amp1 output / Bias Amp1
/ 7 A e 3,58 | Ground
racsee ///Zg//// 5::;‘ 4 RF input (Amp1 input)
o0 ;/////////@ i ©® o 6 RF output (Amp2 output)
%4 %7/ D)\ 8x 61 PIN 1 00O s -
///////// T oo o 7 Bias Amp2
2 ‘- 000 (CD _ _
/ s ©c o0 The backside paddle is the Source and should be
‘ 60 o %’/7/// 127 prics, T o o o grounded for thermal and electrical purposes. All
C . ) GO —o—6—>s other pins should be grounded on the PCB.
. Mounting Config. N
| il ounting Config. Notes
oo e i BACK SIDE 1. Ground / thermal vias are critical for the proper performance
of this device. Vias should use a .35mm (#80 / .0135”)
£ H diameter drill and have a final plated thru diameter of .25
Thermal Specifications MITF vs. GND Tab Temperature o (0107). TP
1000 2. Add as much copper as possible to inner and outer layers
near the part to ensure optimal thermal performance.
. n 3. To ensure reliable operation, device ground paddle-to-
Operating Case Temperature -40 to +85° C £ ground pad solder joint s critical.
f 1 € 100 4. Add mounting screws near the part to fasten the board to a
Thermal Resistance ( )r Rth 20.6°C/W g heatsink.  Ensure that the ground / thermal via region
i @ Ti ° = contacts the heatsink.
Junction Temperature d TJC 129°C é 5. For optimal thermal performance, expose soldermask on
L 10 ! : ink.
L The é?gﬂfflpr:ﬁfﬂﬁf}eifnreeaffhretﬂgefeyiﬁ? the hottest part of the junction to E 6. gapcﬁsr'adci_wvcieﬁqndﬁlfgf Cpon the PG board materal and
2. This corresponds to the_ typical biasing condition of +4.5V, 75mA on _pin 1 7. S:;Sllné?.l(é%pper minimum.
and 9V, 200 mA on pins 6, 7 at an 85° C case temperature. A minimum 1 ‘ 8. All dimensions are in millimeters. Angles are in degrees.
MTTF of 1 million hours is achieved for junction temperatures below 160° C. 60 70 20 0 10 110 120 9. A heatsink underneath the area of the PCB for the mounted

N device is strictly required for proper thermal operation.
Tab Temperature (°C) Damage to the device can occur without the use of one.



