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(é/” HEWLETT

PACKARD

L ow Noise Amplifier with Bypass Switch
M GA-72543

Features

- Operating Frequency
0.1 GHz ~6.0GHz

- NoiseFigure: 1.4dB

- Gain: 14dB

- Bypass Switch on Chip
Loss=-25dB (Id <5nA)
[1P3=+35dBm

- Adjustable Input IP3
+2 to+14 dBm

- 2.7V t0 5.0V operation

Surface Mount Package

SOT-343/SC-70 noise figure into 50 W. The input may
be additionally externally matched for
low VSWR through the addition of a
single series inductor. When set into
the bypass mode, both input and

output are internally matched to 50 W.

The MGA-72543 offers an integrated
solution of LNA with adjustable 11P3.
The IIP3 can be fixed to a desired
current level for the receiver's
linearity requirements. The LNA has a
bypass switch function, which sets the

Pin Connections and
Package M arking

Applications :
current to zero and provides low
- CDMA (1S-95, J-STD-008) INPUT L | |GND & insertion loss. The bypass mode aso
Receiver LNA & Vref Bias Ctrl boosts dynamic range when high level
Transmit Driver Amp signal is being received.
) GND & [T, OUTPUT
TDMA (I5-136) handsets Bias Ctrl &Vd For the CDMA driver amplifier
applications, the MGA-72543
Functional Block Diagram provides suitable gain and linearity to
meet the ACPR requirement when the
s handset transmits the highest power.
When transmitting lower power, the
RF IN ‘ RF MGA-72543 can be bypassed, saving
H o the drawing current.
Description
| Hewlett-Packard's MGA-72543 is an ;::)ec egsSdA'Zf“aF'fsa g;ASef'\]{'e'\gt:\?é
SW & Bias economical, easy-to-use GaAs MMIC PHEMT (Pseudomorphic High

Simplified Schematic

"o

Cntrl

Input

DC Ref

GanFET

Output
& Vd

GND

GND

&\Vc

Low Noise Amplifier (LNA), which is
designed for an adaptive CDMA
receiver LNA and adaptive CDMA
transmit driver amplifier.

The MGA-72543 features a minimum
noise figure of 1.4 dB and 14 dB
associated gain from a single stage,
feedback FET amplifier. The output is
internally matched to 50 W. The input
is optimally internally matched for
lowest

Preliminary Data Sheet

Electron Mobility Transistor). It is
housed in the SOT343 (SC70 4-lead)
package.
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Absolute Maximum Ratingst

Thermal Resistance? gj¢ = 200 °/W

Parameter Units Absolute Operation
Maximum Maximum
Vg Max. Input to Output voltage V 5.5 4.2
Ve Max. Input to Ground DC \% +.3 +.1
Voltage -5.5 -4.2
Id Supply Current mA 70 60
Pd Power Dissipation4> mw 300mwW 250mwW
P CW RF Input Power dBm +20 +13
Tj Junction temperature °C 170 150
Tsre Storage temperature °C -65 to 150 -40 to +85

Notes:

1. Operation of this device in excess of
any of these limits may cause permanent
damage.

2 Tege=25°C

Electrical Specifications, Tc= +25 °C, Zo=50 W, Id=20mA, Vd=3V, unless noted

Symbol Parameter and Test Condition Units Min. Typ. Max. S
Vc test[1] f=2.0 GHz  Vd=3.0V (Vds=2.5V) Id=20 mA \Y 0.37 0.51 0.65 0.035
NF test[1] f=2.0 GHz Vd=3.0V (=Vds+Vc) ld=20 mA dB 15 1.8 0.06
Ga test[1] f=2.0 GHz Vd=3.0V (=Vds+Vc) Id= 20mA dB 13.5 14.4 15.5 0.13
1IP3 test[1] f=2.04 GHz Vd=3.0V (=Vds+Vc) Id= 20mA dB 8.5 10.5 0.67
IL test[1] f=2.0 GHz  Vd=3.0V (Vds=0V, Vc=3V) Id= 0.0mA dB 2.5 3.5 0.01
lg test[1] f=2.0 GHz  Vd=3.0V (Vds=0V, Vc=3V) Id= 0.0mA uA 2.0 2.0
Nfo[2] Minimum Noise Figure f=1.0 GHz 1.35
As measured in Figure 2 Test Circuit f=1.5 GHz dB 1.38
(Gopt computed from s-parameter and f=2.0 GHz 1.42 0.04
noise parameter performance as f=2.5 GHz 1.45
measured in a 50 Wimpedance fixture) f=4.0 GHz 1.54
f=6.0 GHz 1.70
Gass[2] Associated Gain at Nfo f=1.0 GHz 14.8
As measured in Figure 2 Test Circuit f=1.5 GHz dB 14.2
(Gopt computed from s-parameter and f=2.0 GHz 13.6 0.11
noise parameter performance as f=2.5 GHz 13.0
measured in a 50 Wimpedance fixture) f=4.0 GHz 11.2
f=6.0 GHz 9.2
P1dBJ[1] Output Power at 1 dB Gain Compression Id=0 mA +15.3
As measured in Figure 1 Test Circuit Id=5mA +3.2
Frequency=2.04 GHz Id=10 mA dBm +8.3
ld=20 mA +11.2 0.52
Id= 40 mA +14.9
Id =60 mA +17.1
1IP3[1] Input Third Order Intercept Point Id=0 mA +35
As measured in Figure 1 Test Circuit Id=5mA +3.5
Frequency=2.04 GHz Id=10 mA dBm +6.2
ld=20 mA +10.5 0.67
Id= 40 mA +12.1
Id =60 mA +14.8
ACPR Adjacent Channel Power Rejection,
f=2GHz, offset=1.25MHz, Pout=10dBm 1d=30mA 55
(CDMA modulation scheme) 1d=40mA dBc 60
f=2GHz, offset=900KHz, Pout=8dBm 1d=20mA 57
As measured in Figure 1 Test Circuit 1d=30mA 60
RLin[1] Input Return Loss as measured in Fig.1 f=2.0 GHz dB -10.2 0.22
RLout[1] Output Return Loss as measured in Fig.1 f=2.0 GHz dB -19.5 1.1
ISOL[1] Isolation |s12]*2 As measured in Fig.2 f=2.0 GHz dB -23.2 0.16

Notes: 1. Standard Deviation and Typical Data as measured in the test circuit in Fig 1. Data based at least 500 part sample size and 3 wafer lots.

2.Typical data computed from s-parameter and noise parameter data measured in a 50 Wsystem. Data based on 40 parts from 3 wafer lots

RF vd
Input _50pF
27nH RF
Ve Output
Moy =4 |—O

Figure 1. MGA-72543 Production Test Circuit

RE ICM Fixture Vds
| Blas Tee 4( )
rg——l' T RF
Ve I iz % = ?BiasTeE ~

O—== m——O0

Figure 2. MGA-72543 I|CM test circuit for s, noise,

and power parameters over frequency.

Preliminary Data Sheet




MGA-72543 Preliminary Data Sheet Rev 02/04/99 4:08 PM Page 3

MGA-72543 Typical Performance, Tc=25C, Z0o=50, Vd=3V, 1d=20mA unless stated otherwise. All data as
measured in Figure 2 test system (Input & Output presented to 50 W).
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SP
MGA-72543 Typical Scattering Parameters & Noise Parameters,
Tc =25 C, Vd =3.0 V, Id:OmA, Zo =50 VV, Ve= 3.0V (from s & noise parameters in Figure 1 test)

Freq slli(m) |sll(@ |[s2l(m) |[s2l(a) |s12(m) |sl12(@) |s22(m) |s22(a) |Ga Input RL |Output R|GTUmax |Isolation
0.10 0.97] -12.93 0.19] 73.68 0.19 73.69 0.96 -16.16] -14.52 -0.26| -0.39] -14.15 -14.52]
0.20 0.91] -2451 0.34 59.99 0.34]  60.05 0.86] -29.39 -9.33 -0.79 -1.27| -8.30 -9.32)
0.30 0.84) -34.44 046 4898 046 49.10 077 -3965 681 -148 -230, 531 -681
0.40 0.77) -42.77 0.54|  40.06 0.54] 40.16 0.68 -47.54 -5.34 -2.29 -3.34 -3.69 -5.34]
0.50 0.70, -49.71 0.60 32.60) 060, 32.68 061 5393  -441 -308 -430, -281] -441
0.60 0.65] -54.47 0.64 26.02 0.64) 26.10 0.54) -59.87| -3.83 -3.76) -5.41] -2.29 -3.83
0.70 0.59] -59.60 0.67| 20.38 0.68 20.66| 049 -63.94 -3.42 -4.57| -6.20] -2.08 -3.41]
0.80 054 -6371 0.70,  15.86 0.70, 15.91 045 6727 -313] 529 -693 -196 -312
0.90 0.50, -67.33 0.71 11.62] 0.72 11.72] 042 -70.34 -2.92 -5.96) -7.60 -1.90 -2.90]
1.00 047 -70.55 0.73 7.84 0.73 7.89 039 -7299 -274 -659 -819 -184 -2.74
1.10 044 -73.29 0.74 4.38 0.74 4.45 0.36] -7541 -2.61 -7.14 -8.76) -1.81] -2.62]
1.20 041 -76.03 0.75 1.23 0.75 1.29 0.34) -77.25 -2.52 -7.69 -9.26| -1.82) -2.52]
1.30 0.39] -78.05 0.76) -1.75 0.76) -1.68 033 -7967| -244/ -813 976 -180] -243
1.40 0.37] -80.12 0.76 -4.60 0.76) -4.46) 0.31] -81.50 -2.37 -858 -10.22 -1.79 -2.37]
150 035 -82.11 0.77]  -7.20 077 -7.11 029 -8318 -232] -9.02| -1064 -179] -2.32
1.60 0.34) -83.97 0.77 -9.75 0.77| -9.69 0.28) -84.90 -2.29 -943  -11.06) -1.80 -2.29
1.70 0.32] -85.68 0.77| -12.20 0.77) -12.14 0.27| -86.40 -2.25 -9.83 -11.45 -1.81] -2.25)
1.80 0.31] -87.18 0.77| -14.54 0.77| -14.46 0.26) -87.76) -222| -1020 -11.83 -182 -2.22
1.90 0.30] -88.76| 0.78| -16.77| 0.78] -16.70 0.25 -89.14 -220, -1057] -12.20 -1.83 -2.20]
2.00 0.28) -90.34 0.78] -19.03 0.78) -18.95 024 9046 -218 -1091 -1257| -1.83 -2.18
2.10 0.27] -91.58] 0.78| -21.22 0.78] -21.10 0.23 -91.83 -216) -11.22] -12.94 -1.84 -2.16]
2.20 0.26] -93.09 0.78] -23.30 0.78] -23.21] 0.22 -93.13 -2.14) -1154] -13.30 -1.84 -2.14]
2.30 0.26) -94.30 0.78] -25.32 0.78/ -25.30 021 9445 213 -11.83 -1366| -1.84] -2.13
2.40 0.25] -95.35] 0.78| -27.37| 0.78] -27.30 0.20, -95.83 -212) 1212 -14.03 -1.85 -2.11]
250 0.24) -96.47 0.78] -29.38 0.79] -29.31 019 9713  -210] -1238 -1441] -185 -2.10
2.60 0.23] -97.52 0.79] -31.37| 0.79] -31.31 0.18] -98.47| -208 -1268 -14.77| -1.85 -2.09
2.70 0.23] -98.55 0.79] -33.37 0.79] -33.24 0.17| -99.92 -208 -1292] -15.18| -1.86) -2.08]
2.80 022 -99.37 0.79] -35.33 0.79] -35.20 0.17| -101.38  -207| -1321 -1554| -187] -2.07
2.90 0.21] -100.29 0.79| -37.27| 0.79] -37.18 0.16| -102.99 -207) -1344] -15.93 -1.87| -2.07]
3.00 0.21] -101.18 0.79] -39.19 0.79] -39.15 0.15 -10448  -206/ -1369 -1632] -188 -2.07
3.10 0.20] -102.33 0.79] -41.10 0.79] -41.04 0.15 -106.08 -205 -1390, -16.70] -1.88 -2.06]
3.20 0.20] -103.05 0.79| -42.97 0.79] -42.95 0.14) -107.85 -206) -14.13 -17.12 -1.89 -2.06]
3.30 0.19) -104.01 0.79] -44.88 0.79] -44.87 0.13 -10958  -205 -1428/ -1746] -189 -2.06
3.40 0.19] -104.91] 0.79| -46.79 0.79] -46.70 0.13 -111.44 -206| -1450 -17.87| -1.90 -2.06]
3.50 0.19) -106.06, 0.79] -48.65 0.79] -48.58 0.12] -11320 -205 -1465 -1821] -190] -2.05
3.60 0.18] -106.87| 0.79] -50.53 0.79] -50.47| 0.12] -115.39 -205 -14.79 -1855 -1.90 -2.05]
3.70 0.18] -108.36| 0.79] -52.46 0.79] -52.35 0.11 -117.37| -206) -1491 -18.86 -1.92) -2.06]
3.80 0.18 -110.17 0.79] -54.39 0.79] -54.23 0.11) -119.70, -205 -1502| -19.14| -192 -2.06
3.90 0.18] -111.63 0.79] -56.25 0.79] -56.10 0.11) -121.90 -206) -15.10] -19.39 -1.92) -2.06]
4.00 0.17| -113.05 0.79] -58.12 0.79] -57.96 0.10 -12449 -206/ -1514| -1960, -192 -2.06
450 0.17| -123.17| 0.79| -67.45 0.79] -67.33 0.10, -137.77| -210, -15.34| -20.05 -1.97| -2.10]
5.00 0.18] -135.90 0.78| -76.77| 0.78] -76.69 0.10, -149.97| -2.15 -15.13 -19.70, -2.01] -2.15
5.50 0.19| -148.92 0.78] -86.17| 0.77| -86.08 0.12| -160.75| -221] -1457| -1874 -206| -2.22
6.00 0.16] -175.60 0.77| -95.29 0.77) -95.20 0.13 -177.7] -229 -15.76| -18.06] -2.18 -2.29
6.50 0.20] 175.07 0.76| -104.79 0.76) -104.75 0.13 169.88 -239 -1378 -17.77] -221] -2.39
7.00 0.23] 170.79 0.75| -114.66 0.75] -114.56 0.13] 160.27| -2500 -12.79 -17.74 -2.27| -2.50]
7.50 0.24] 163.94 0.74| -124.81] 0.74] -124.55 0.13] 149.67| -263 -12.28 -17.45 -2.37| -2.63
8.00 0.25| 154.48 0.73| -134.93 0.73 -134.82 0.14) 13663 ~ -276/ -1203| -17.12| -248 -2.7§
8.50 0.26] 141.71 0.71| -145.75 0.71] -145.67| 0.16) 120.99 -293 -11.75 -16.17| -2.64 -2.93
9.00 0.27| 12521 0.70| -156.90 0.70] -156.82 0.19 10430 -315 -11.26| -1437| -282] -315

MGA-72543 Typical Scattering Parameters & Noise Parameters,
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Tc =25 C, Vd =3.0 V, Id:5mA, Z0o =50 VV, Ve= 0.7V (from s & noise parameters in ICM fix)

Freq s1i(m) |s1ll(@) |s24m) |s21(@) |[s12(m) |s12(@) |s22(m) |s22(d) |Ga Input RL |Output R|GTUmax |Isolation
0.10 0.82 -8.59 4.01] 17358| 0.05| 19.30 060 -753 1207 -168] -450] 1457 -26.15
0.50 0.78| -23.75 3.83 161.19 0.05| 13.08 058 -1549 1167 214  -A76| 1394 -25.38
0.80 0.76| -34.10 3.70] 150.93] 0.06| 1547 056/ -2330] 1135 -237] -503| 1355 -24.84]
0.90 0.75| -37.72 3.65 147.78| 0.06| 16.34 056/ -25.65 1125 -249] -504| 1338 -24.63]
1.00 0.74) -41.27 361 14472 0.06| 17.04 056/ -2800 1116 -2.63 -504| 1320, -24.41f
1.10 0.73| -4451 357 141.60| 0.06| 17.59 056/ -30.37| 1105 -270f -5.08 13.06 -24.16|
1.20 0.72| -48.07 352 138.60] 0.06| 18.05 056/ -32.35| 1094, -2.83 -510 1288 -23.92
1.30 0.72| -51.12 348 13571 0.07| 1848 055 -3510| 1084 -2.87] -516| 1277 -23.68|
1.40 0.71y -54.39 345/ 132.80| 0.07| 1861 055 -37.14] 1074 -297] -520 1263 -23.44
1.50 0.70| -57.50 340/ 129.90| 0.07| 18.60 055 -39.35| 1063 ~ -3.07] -523 1247 -23.19
1.60 0.69| -60.74 336/ 126.97 0.07| 1850 054/ -4152 1053  -317] -530 1233 -22.96|
1.70 0.69| -63.83 332 124.15 0.07| 1832 054/ -4356| 1043 ~ -328 -535 1219 -22.73
1.80 0.68| -66.78 329 12138 0.07| 1813 054/ -4546| 1033  -338 -540 1205 -22.52
1.90 0.67| -69.90 325/ 11862 0.08| 17.77 053 -4744) 1023  -347] 547 1192 -22.31
2.00 0.66| -73.07 322 11585 0.08| 17.37 053 -4940 1014, -359] -551] 1178 -22.10|
2.10 0.66| -76.08 318 11324 0.08| 16.98 053 -51.27| 1005 -367] -558 1166, -21.89
2.20 0.65 -79.19 315/ 110.55| 0.08| 16.46 052 -53.25 9.97 -378 564 1154/ -21.69
2.30 0.64 -82.19 312 107.91 0.08| 15.84 052 -5513 9.87 -386| 572 1143 -21.49
240 0.63| -85.19 3.08) 10532 0.09| 15.37 051 -57.10| 9.78 -395] 579 1131 -21.31
2.50 0.63| -88.28 3.06| 102.72 0.09| 14.69 051 -59.09 970 404 588 1120 -21.14
3.00 0.59| -103.21 292 8983 0.10| 10.86 048 -69.21 9.31 454 642 1068 -20.34
3.50 0.56| -11848 280 77.15 0.10 6.50) 044 -79.84] 8.93 502 -706] 1020 -19.69
4.00 0.53| -138.16 265 6197 0.11 0.71] 040 -9397 847 553  -7.85 9.63| -19.06
450 0.51 -151.61 255 51.99 0.12 -3.25 0.38) -104.09 814/ 580 -8.36 9.24( -18.70
5.00 0.50| -168.54 242 3992 0.12 -8.72 0.36/ -116.55| 7.68 -6.02] -89 8.75| -18.34
5.50 049 176.28 230 2825 0.12| -1343 0.34| -128.66| 7.23 -6.11  -9.28 8.29| -18.08
6.00 049 159.85 218 17.80| 0.13| -17.16 0.32] -14157 6.77 -6.12 981, 7.84) -17.82
6.50 0.50| 147.62 2.07| 6.65 0.13| -22.63 0.31] -153.96| 6.32 -5.96] -10.13 745 -17.53
7.00 049 13554 197 -4.48 0.14{ -28.07 0.29) -165.33] 591 -6.19] -10.65] 6.99| -17.32
7.50 047 12340 189 -15.33 0.14( -32.09 0.28) -175.97 554/ 649 -11.18 6.55 -17.05
8.00 047 10852 182 -26.09 0.15 -37.29 0.26/ 170.50] 5.22 647 -11.77| 6.25 -16.55

Freq Min NF |Gama(m) Gama(a) |[Rn Gass Gam RL |Rn(Ohm) P-1dB  |OutIP3 |InIP3
0.80 1.58 059 30.82 0.34] 1253 4600 17.21 3.4 13.0 3.0
0.90 1.46 053] 3341 0.34] 1219 -547| 1684 3.3 12.9 3.2
1.00 1.43 046| 37.21 0.32 1184 -6.74| 16.09 3.2 12.8 3.3
1.50 157, 033 4746 0.30 1097] -9.67| 1494 3.2 12.4 3.4
1.80 1.67| 031 5458 0.30 1064 -1017| 14.78 3.2 11.9 3.5
1.90 1.66 031 5764 0.29 1053 -1031 14.35 3.3 11.8 3.5
2.00 1.68 0.29] 60.21 0.28 1042| -10.62| 14.04 3.2 12.7] 3.5
2.10 1.69 029 6227 0.28 10.33) -10.62] 13.96 3.3 12.7] 3.5
2.20 1.72 0.29| 6554 0.27 10.23] -10.90| 1364 3.3 12.8 3.5
2.30 1.73 0.27] 6887 0.27 1012 -11.23] 13.30 3.4 12.8 3.7
240 1.74 028 7144 0.26 1003 -11.13] 13.12 3.4 12.9 3.8
2.50 1.74 0.27] 7419 0.26 995 -1122 12.83 3.5 12.9 3.9
3.00 1.78 025/ 87.05 0.24] 953 -1195 1181 3.4 12.9 4.1
3.50 1.80 023 102.72 0.21 913 -1260 1044 3.3 13.0 4.1
4.00 1.83 0.22| 12144 0.18 874 -13.10 9.14] 3.1 13.3 4.2
450 1.87] 0.21] 142,67 0.16 831 -1341 8.06 2.4 13.6 4.5
5.00 1.87| 0.22| 163.69 0.15 7.87] -1312 7.28 2.3 14.0 4.8
5.50 1.94 0.23| -178.90 0.14] 745 -12.61 7.13 2.4 145 6.8
6.00 1.94 0.26| -149.82 0.15 7.04 -11.76 7.67 2.0 14.2) 7.5

MGA-72543 Typical Scattering Parameters & Noise Parameters,
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Tc =25 C, Vd =3.0 V, Id=10 m, Zo =50 VV, Ve=0.6V (from s & noise parameters in ICM fix)

Freq s1i(m) |s1ll(@) |s24m) |s21(@) |[s12(m) |s12(@) |s22(m) |s22(d) |Ga Input RL |Output R|GTUmax |Isolation
0.10 0.79 -9.79 530 173.08| 0.05| 1864 049 930 1449 -206| 625 1728/ -26.86
0.50 0.74] -25.60 5.04/ 16011 0.05| 1256 047 -1651 1404  -260] -658 1648 -26.16|
0.80 0.72| -36.50 484 14951 0.05| 15.13 045 -2432] 1369 -287| -687| 1598 -25.67
0.90 0.71 -40.34 A477) 146.24] 0.05| 16.06 045 -26.71 1357 -300] 689 1578 -2545
1.00 0.70| -44.10 4.71] 14305 0.05| 16.72 045/ -2905 1346/ -315 -6.89] 1557 -2525
1.10 0.69| -47.48 464/ 139.82 0.06| 17.33 045 -3143| 1333  -324/ -693 1540 -25.03]
1.20 0.68 -51.23 458 136.73] 0.06| 17.79 045 -3338 1321 -338] 696 1519 -24.80
1.30 0.67| -54.42 451 13371 0.06| 1834 045 -36.17| 13.09 -344) -702] 1505 -24.56
1.40 0.66| -57.85 445 130.70] 0.06| 1854 044 -3818 1297 -355  -7.07] 1487 -24.34
1.50 0.66| -61.11 439 127.68| 0.06| 18.63 044 -4036| 1284 -367] -7.11 1469 -24.12
1.60 0.65 -64.50 433 12471 0.06| 1857 044 4247 1273  -379] -7.19] 1452 -23.89
1.70 0.64 -67.72 427 121.82 0.07| 1852 043 -4443 1260 -391] -7.25| 1434 -23.68|
1.80 0.63| -70.83 421 11895 0.07| 18.35 043 -46.25| 1248  -403 -7.32| 1416 -23.48|
1.90 0.62| -74.08 415/ 11612 0.07| 1815 043 -4817| 1236 -416/ -7.39] 1400 -23.28
2.00 0.61| -77.35 410 11333 0.07] 17.89 042 -49.99| 1225 -428  -745 1383 -23.08|
2.10 0.60 -80.50 4.04/ 110.65| 0.07| 1755 042 -51.79] 1212 438 753 1368 -22.90
2.20 059 -83.77 3.99 107.90] 0.07| 17.14 042 5365 12.02 451 761 1352 -22.70
2.30 0.59| -86.85 394 10522 0.07| 16.67 041 -5542] 1191 461 -7.70] 1338 -22.53
240 0.58 -89.93 3.89 10261 0.08| 16.33 041 5728/ 1180 -472] -7.79] 1323 -22.37|
2.50 0.57| -93.12 384 99.99 0.08| 15.82 040, -59.16| 1168  -483 -7.88 1308 -22.19
3.00 0.54 -108.42 362 87.06 0.08| 12.85 037 -6867| 1116 -541] -855 1240, -21.45
3.50 0.50| -124.12 342 7450 0.09 9.42, 034/ -7871 1068  -597] -931 1178 -20.84
4.00 0.48| -140.76 323 6207 0.10 5.65) 031 -90.28 10.19 641 -1011] 1120, -20.30
450 046 -157.67 3.05 5002 0.10 1.75 029 -102.71 9700 -6.76| -10.84] 1063 -19.81
5.00 045 -174.61 288 3833 0.11 -2.64 0.27| -115.35| 9.17 -6.94| -1146| 10.08 -19.38
5.50 045 17046 272 2702 0.11 -6.43 0.26| -127.77 8.68 -6.99 -11.78 9.58| -19.02
6.00 045 154.18 257 1671 0.12 -9.65) 0.24| -141.14] 8.19 -6.90 -12.27| 9.11f -18.62
6.50 046 14243 243 5.86 0.12| -14.49 0.24| -15391 7.71 -6.70| -12.52] 8.69] -18.20
7.00 045 130.78 231 497 0.13| -19.19 0.22| -165.37 7.27 -6.92] -13.04 8.20| -17.86
7.50 044 119.07 221 -1550| 0.14f -22.89 0.21] -176.07 6.87 -7.20| -1354 7.75| -17.39
8.00 044 104.55 2.12| -26.00| 0.15 -28.20 0.20] 169.13] 6.55 -7.10| -14.02 745 -16.72

Freq Min NF |Gama(m) Gama(a) |[Rn Gass Gam RL |Rn(Ohm) P-1dB  |OutIP3 |InIP3
0.80 1.33 045 36.90 0.23 1445/ -6.96| 1152 9.3 17.9 4.1
0.90 1.33 043 3741 0.24] 1427 -7.27| 1184 9.3 17.8 4.2
1.00 1.34 038 41.68 0.24] 1400, -830] 12.25 9.3 17.7] 4.3
1.50 1.41] 0.27] 5146 0.24] 1310 -1142] 1194 8.8 17.5 5.0
1.80 1.44 025/ 55.89 0.23 1271 -11.95 1135 8.5 17.4 5.1
1.90 1.45 025/ 59.89 0.22 1258 -12.21) 1102 8.4 17.2) 5.2
2.00 1.47 024 6217 0.22 1245/ -1258 10.85 8.3 17.3 5.2
2.10 1.47 0.23] 6554 0.21 1232 -12.66| 10.67 8.3 17.5 4.5
2.20 1.49 0.23] 6831 0.21 1221 -12.83] 10.55 8.3 17.6 4.8
2.30 152 022 7146 0.21 1208 -1327| 10.26 8.4 17.7] 5.0
240 151 0.22| 7368 0.20 1198 -1310 10.23 8.4 17.8 5.4
2.50 1.50 0.22| 77.60 0.20 1186 -13.21] 10.02 8.5 17.9 5.6
3.00 155 0.20] 91.74 0.19 1132 -13.98 9.33 8.7 18.1] 6.1]
3.50 1.56 0.18| 109.55 0.17 1081 -14.79 8.31 8.8 18.3 6.8
4.00 1.58 0.17| 130.76 0.15 10.31] -15.24 7.46 9.0 19.1] 7.9
450 1.60 0.17| 15377 0.14] 982 -15.23 6.92 9.3 194 8.7
5.00 1.62 0.19| 176.68 0.13 932 -14.59 6.51 9.6 19.8 9.1]
5.50 1.68 0.21| -166.81 0.13 886/ -13.61 6.58 10.0 20.2 11.0
6.00 1.67| 0.25| -136.00 0.15 845/ -11.99 7.33 9.8 19.8 11.6
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Tc =25 C, Vd =3.0 V, Id=20 m, Zo =50 VV, Ve=056V (from s & noise parameters in ICM fix)

0.10 0.76]| -10.70 6.35 172.66| 0.04f 1812 040 -11.11 16.06 -2.37| -7.95 1895 -27.52
0.50 0.71] -27.03 6.00] 159.20 0.05| 12.16 038 -17.13 15.56 -2.97| -8.36) 18.01] -26.91
0.80 0.69] -38.32 5.74) 14833 0.05 14.98 037 -2467] 1518 -3.28| -8.66| 1744 -26.49
0.90 0.67| -42.33 5.65 144.96| 0.05| 16.03 037 -26.95 15.04 -343 -8.67| 1721 -26.27|
1.00 0.66| -46.23 557 141.69 0.05| 16.80 037] -2927] 14.92 -3.58] -8.67| 16.98 -26.07
1.10 0.65| -49.74 548 13838 0.05| 1752 037 -31.54] 1478 -3.69 -8.71 1679 -25.85
1.20 0.64] -53.60 539 13519 0.05| 18.22 037 -3346/ 14.64 -3.84] -8.74 1656 -25.63
1.30 0.64] -56.95 532 13207 0.05 18.73 036 -36.21] 1451 -3.91] -8.80] 1640 -2541
1.40 0.63| -60.46 523 129.01 0.05| 19.08 036/ -38.08 14.37 -4.03 -885 1620, -25.19
1.50 0.62] -63.83 515 12593 0.06] 19.38 036 -40.18  14.23 -4.16] -8.89) 1599 -24.98
1.60 0.61] -67.33 5.06] 122.88| 0.06] 1947 036 -42.14] 14.09 -4.31] -8.98] 1579 -24.77|
1.70 0.60] -70.72 498 119.93 0.06) 19.59 035 -4399  13.95 -4.45] -0.04 1559 -24.55
1.80 059 -73.90 490 117.03 0.06] 19.60 035 -4560, 1381 -4.59) -9.11) 1539 -24.3§
1.90 0.58 -77.21 483 11417 0.06] 1957 035 -47.37| 1367 -4.72) -9.18] 1520, -24.16)
2.00 0.57| -80.64 475 111.34 0.06] 19.34 034 -49.05 1354 -4.87| -9.25| 15.01f -23.96
2.10 0.56| -83.81 4.68| 108.63] 0.06] 19.24 034 -50.64] 1340 -4.98 -9.33] 1484 -23.77]
2.20 055 -87.14 4.61) 10587 0.07] 19.04 034 -5241 13.28 -5.12] -941 1466 -23.60
2.30 055 -90.31 454 103.17| 0.07] 18.77 033 -5400 13.15 -5.24] -9.52| 1449 -234]1
2.40 0.54/ -93.40 448 10052 0.07| 1847 033 -5572 13.02 -5.35 -960 1433 -23.23
2.50 053 -96.64 441 97.88 0.07] 18.13 033 -57.40, 1289 -5.48] -9.72|  14.16| -23.06
3.00 049 -112.20 411 85.03 0.08| 15.81 030, -66.08] 12.28 -6.15| -1045 1337 -22.29
3.50 0.46| -128.18, 3.85 72.66 0.08 13.11 027 -7520, 1171 -6.74) -11.30| 1266/ -21.61f
4.00 0.44| -144.94 361 6045 0.09 9.88 025 -86.25 1116 -7.21) -1221) 1201 -20.99
4.50 042 -162.03 339 4872 0.10 6.44) 022 -9849 10.61 -755 -1306] 1140 -20.42
5.00 041 -178.91 318  37.35 0.10] 2.32 021 -111.34 10.05 -7.68) -13.76| 10.82] -19.90|
5.50 041 166.35 299 2635 0.11 -1.32 0.20 -123.99 9.53 -7.71 -1408, 1030 -19.45
6.00 042 150.07 2.83 16.16 0.11] -4.74) 0.19 -137.66| 9.02 -7.56| -14.56 983 -18.97]
6.50 043 138.89 2.67| 5.55) 0.12] -9.53] 0.18 -150.75] 8.54 -7.33] -14.81 939 -18.47
7.00 042 12748 2.53] -5.00 0.12| -14.18 0.17| -161.80) 8.08 -7.56] -15.38 8.89| -18.07
7.50 041 116.21 242 -15.24 013 -17.97 0.16) -171.96| 7.68 -7.81] -15.86 8.44| -17.54
8.00 041 102.04 233 -2555 0.14) -23.39 015 17217 7.34 -7.69 -16.35 8.13| -16.85

Freq Min NF |Gama(m) Gama(a) [Rn Gass Gam RL |Rn(Ohm) P-1dB |OutIP3 (InIP3
0.80 1.30 037 3895 0.25 1572 -863 1241 11.8 239 8.8
0.90 1.31] 035 3994 0.25 1553 911 1247 117 239 9.0
1.00 1.32 035 40.79 0.22 1539, -9.18 1101 117 239 9.1]
150 1.35 0.27] 51.35 0.21 1451 -1147| 10.50 116 24.0 9.7
1.80 1.38 0.22| 5847 0.20 1400, -1311 10.06 115 24.0 10.0
1.90 1.37, 0.22| 60.66 0.20 1385 -13.33 9.90 11.6 24.0 10.]]
2.00 1.39 021 64.87 0.19 1371 -13.73 9.71 116 24.0 10.2
2.10 1.40 0.20] 69.67 0.19 1357 -13.85 9.48 11.6 24.1 10.3
2.20 1.41] 0.20] 71.32 0.19 1344 -13.85 9.47 117 243 104
2.30 1.40 0.20] 74.35 0.19 1330, -13.94 9.26 117 24.4 10.5
2.40 1.43 0.20] 77.66 0.18 1317 -14.17 9.13 11.8 24.3 10.6
2.50 1.43 0.20] 8144 0.18 1304 -14.19 8.95 118 244 10.7
3.00 1.45 018 9548 0.17 1240, -15.12 8.45 119 24.7 11.2
3.50 1.47 0.16| 116.67 0.15 1182 -15.77 7.52 12.0 24.6 11.8
4.00 1.47 0.16| 13911 0.14] 1126 -16.13 6.86 12.1 24.5 12.6
450 1.51] 0.16| 16318 0.13 10.71] -15.96 6.47 12.3 24.6 14.3
5.00 154 0.18| -175.40 0.12 1019 -14.85 6.20 124 248 15.0
5.50 1.60 0.20| -159.53 0.13 971 -1381 6.34] 125 24.9 15.5
6.00 1.67, 0.27| -128.95 0.14] 933 -11.47 7.13 12.6 25.0 15.7
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Tc =25 C, Vd =3.0 V, Id=40 m, Zo =50 VV, Ve=03V (from s & noise parameters in ICM fix)

Freq s1i(m) |s1ll(@) |s24m) |s21(@) |[s12(m) |s12(@) |s22(m) |s22(d) |Ga Input RL |Output R|GTUmax |Isolation
0.10 0.75| -10.86 6.84) 17254 0.04f 17.30 036/ -11.71 16.70, -245/ -890| 19.66] -28.08|
0.50 0.70| -27.61 6.45 15881 0.04 1148 034/ -1659] 16.18  -3.06/ -9.33| 1867 -27.58
0.80 0.68| -39.11 6.15 147.81 0.04 1441 033 -2355 1578  -339] -962| 1806 -27.20]
0.90 0.67| -43.18 6.05| 144.37 0.04 1549 033 -2567| 1564 -354 -962| 1782 -27.03]
1.00 0.65| -47.15 596/ 141.06| 0.05| 16.34 033 -27.78 1551 -371 961 1758 -26.86
1.10 0.64 -50.75 5.87| 137.71 0.05| 17.25 033 -29.92 15.37 -381 964 1737 -26.67
1.20 0.63| -54.69 577 13449 0.05| 18.07 033 -31.63 1522 -397| 966 17.14] -26.46
1.30 0.63| -58.09 568 131.34 0.05| 18.67 033 -3427| 1508  -405 -971 1697 -26.25
1.40 0.62| -61.71 558 128.24] 0.05| 19.20 033 -3595 1494  -418 975 16.75 -26.06)
1.50 0.61| -65.13 549 12513 0.05| 19.59 032 -37.84] 1479 432 978 1654 -25.86
1.60 0.60| -68.66 540 122.06| 0.05| 1991 032 -39.66| 1464  -446/ -986| 1633 -25.64
1.70 0.59| -72.08 531 119.08| 0.05| 20.16 032 -41.29| 1450 -461] 992 16.11 -2543]
1.80 0.58| -75.30 522 11617 0.05| 20.38 032 -4274) 1435  -475 -997| 1590, -25.24]
1.90 0.57| -78.65 513 113.28| 0.06| 2044 032 -4434| 1420, -490] -1003| 1570, -25.05)
2.00 0.56| -82.09 505 11044 0.06| 20.50 031 -4580 1406 -505 -10.09] 1550, -24.85)
2.10 0.55 -85.33 496/ 107.69 0.06| 20.59 031 -47.20| 1391 -5.16| -10.15] 1531 -24.66
2.20 054 -88.73 489 104.94 0.06| 2049 031 -48.78| 1378  -532 -1023| 1512 -24.49
2.30 0.53| -91.93 481 10223 0.06| 20.36 031 -50.15 1364, -545 -1031 1494 -24.29
240 0.53| -95.07 474 9959 0.06| 20.13 030 -51.71 1351 557 -1039] 1477 -24.11
2.50 0.52| -98.35 466 96.97 0.06| 19.97 030, -5321] 1336 -570] -1049| 1458 -23.93
3.00 048 -113.98 432 8412 0.07| 1846 028/ -60.80 12.72 -6.38] -11.17| 1376| -23.13
3.50 045 -130.01 403 7186 0.08| 16.37 025 -6881 1211 =701 -1197] 1301 -2241
4.00 042 -146.87 3.77] 59.84 0.08| 13.67 023 -7878| 1153  -7.48 -1285 1234 -21.73
450 041 -163.88 353 4824 0.09| 1057 021 -90.16| 1096, -7.81] -13.70| 1171] -21.08|
5.00 040 179.18 331 37.04 0.09 6.80) 019 -10210 10.39 =793 -1443) 1112 -20.49
5.50 040 164.67 311 26.16 0.10 3.33 0.18 -114.30| 9.87 =793 -1473] 1060 -19.97
6.00 041 14839 293 1601 0.11 -0.09 017 -127.41 934 -7.79] -1526| 1011] -19.44
6.50 042 137.29 2.77) 5.54] 0.11 -4.82) 0.17| -139.82 8.86 -754] -1552] 9.68| -18.89
7.00 041 126.24 263 491 0.12 -9.36) 0.16/ -149.62 840, -7.76| -16.05 9.18| -18.42
7.50 040 115.06 251 -14.98 0.13| -13.08 0.15/ -158.34] 8.01 -804 -16.48 8.73| -17.84
8.00 040/ 101.12 242 -2516 0.14) -1845 014 -17331 7.68 -7.89] -17.10 844 -17.10

Freq Min NF |Gama(m) Gama(a) |[Rn Gass Gam RL |Rn(Ohm) P-1dB  |OutIP3 |InIP3
0.80 1.29 040 3647 0.27 16.44| -8.03 13.30 15.2 26.0 10.6
0.90 1.26 038 3741 0.27 1625 -834| 1334 15.1 26.0 10.8
1.00 1.22 035 40.78 0.27 16.02] -9.06| 1340 15.1 25.9 11.0
1.50 1.40 0.29] 5346 0.27 1513 -10.79] 1344 14.8 26.2 11.8
1.80 1.49 0.26| 61.22 0.23 1462 -11.65 1172 14.8 26.1 11.8
1.90 1.50 026 6444 0.23 1446 -11.87| 1141 14.8 26.1 11.9
2.00 1.52 024 67.95 0.22 1430, -12.27) 11.20 14.9 26.0 12.0
2.10 152 025 71.56 0.22 1416/ -1216| 10.92 14.9 26.2 124
2.20 153 024 7459 0.22 1401 -12.35 10.80 15.0 26.3 12.7
2.30 1.53 023 77.96 0.21 1386/ -12.59| 10.52 15.0 26.4 13.0
240 155 023 8111 0.21 1373 -12.60] 10.33 15.1 26.5 13.2
2.50 1.55 0.24| 84.65 0.20 1359, -1257| 10.15 15.1 26.7 134
3.00 1.59 0.22| 100.13 0.18 1291 -13.32 9.18 15.2 26.9 14.1]
3.50 1.60 020 119.95 0.16 1229, -1381 8.07 15.3 27.0 14.8
4.00 1.64 0.20] 14151 0.14] 1171 -13.86 7.11 15.6 27.3 15.7
450 1.68 0.21] 16329 0.13 1115 -13.63 6.57 155 275 16.5
5.00 1.71] 0.23| -175.02 0.13 1061 -12.87 6.35 15.2 27.7 16.7
5.50 1.78 0.25| -159.47 0.13 1015 -11.91 6.54] 16.0 28.1 17.7
6.00 1.74 0.31] -132.75 0.15 9.76| -10.27 7.69 15.5 27.9 184
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Tc =25 C, Vd =3.0 V, Id=60 m, Zo =50 VV, Ve=0.1V (from s & noise parameters in ICM fix)
Freq s1i(m) |s1ll(@) |s24m) |s21(a) |[s12(m) |s12(@) |s22(m) |s22(a) |Ga Input RL |Output R|GTUmax |Isolation
0.10 0.77 -10.35 6.38| 172.66| 0.04) 16.77 0.37] -10.58 16.10 -2.27 -8.52 19.20, -28.19
0.50 0.72| -27.40 6.01 158.97 0.04 1046 0.36] -15.59 15.58 -2.87 -8.90 1818, -27.78
0.80 0.69| -38.88 575 148.07 0.04 1317 035 -2224/ 1519  -318 -917| 1758 -27.46|
0.90 0.68] -42.93 5.66| 144.67 0.04 14.30 0.35 -24.26 15.05| -3.32 -9.16 17.34] -27.31
1.00 0.67| -46.90 558 141.36| 0.04 15.19 035 -26.26| 1493  -348  -915 17.10] -27.16|
1.10 0.66| -50.52 549 138.04 0.04 16.00 035 -2830 14.79 -3.58 -9.17 16.91] -26.99
1.20 0.65 -54.48 540, 134.82 0.05 16.85] 0.35 -29.95 14.65| -3.72 -9.19 16.68) -26.81
1.30 0.65 -57.89 532 131.69 0.05| 17.50 035 -3246| 1452 -379] -923| 1651 -26.63]
1.40 0.64) -6151 523 12858 0.05 17.99 0.34] -34.06 14.37| -3.92 -9.27 16.30] -26.46)
1.50 0.63| -64.96 515/ 12548 0.05| 1851 034 -3589 1424  -404 929 16.09 -26.25
1.60 0.62| -6853 507 12243 0.05 18.84 0.34] -37.63 14.10 -4.18 -9.36 1589 -26.06]
1.70 0.6l -71.96 498 119.44 0.05 19.12) 0.34] -39.19 13.95 -4.32 -9.40 1568 -25.88
1.80 0.60| -75.24 490 11652 0.05| 19.35 034 -40.60 1381 -445 -944| 1547 -25.70)
1.90 059 -78.63 482 113.63| 0.05 19.50 0.34] -4214| 1367 -4.60 -9.49 15.27) -25.53
2.00 0.58| -82.08 4.75 110.79 0.05| 19.57 033 -4355 1353  -474 -954| 1507| -2533]
2.10 057 -85.35 467 108.04 0.06 19.65] 0.33 -4491 13.39 -4.85 -9.59 1488 -25.16)
2.20 056| -88.77 460 105.29 0.06 19.65] 0.33] -46.43 13.26| -5.00 -9.65 14.70, -25.00]
2.30 0.55 -92.02 453 102.56| 0.06| 19.65 033 -47.76| 1313  -512] -972| 1452 -24.83
2.40 055 -9521 447 99.92 0.06 19.59 0.32] -49.27 13.00 -5.23 -9.79 14.36| -24.66)
2.50 0.54) -98.48 439 97.28 0.06| 1949 032 -50.68 1286 -535 -987| 14.17| -24.49
3.00 050 -114.27 409 84.36 0.07 18.32 0.30] -58.04| 1223 -6.00| -10.46 13.36] -23.73
3.50 0.47| -130.38 383 72.04 0.07 16.78 0.28/ -65.69 11.65| -6.61| -11.14] 12.63] -23.05
4.00 0.44( -147.25 359 59.89 0.08| 14.70 025 -7509] 1109  -7.04 -11.89] 1198 -22.39
4.50 0.43| -164.24 336/ 4818 0.08 12.13 0.23] -85.69 10.53 -7.35 -12.60 11.36] -21.75
5.00 042 17895 315 36.84 0.09 8.87| 0.22| -96.78 997 -747| -1322| 1079 -21.15
5.50 0.42| 164.45 297 25.86 0.09 5.96] 0.21] -108.24| 9.46 -1.47|  -13.47 10.27] -20.59
6.00 0.43| 14818 280 1563 0.10 3.17| 0.20] -120.56| 8.93 -7.32|  -13.96 9.78| -20.03
6.50 044 137.03 2.65) 5.05 011 -1.17 0.20] -132.14] 846/ -7.08 -14.17| 9.36| -19.43
7.00 0.43| 125.89 251 -5.53 0.11 -5.38 0.19] -141.12 8.01 -7.31 -14.56 8.86| -18.91
7.50 042 114.64 240 -15.72 0.12] -8.83] 0.18 -149.45 7.62 -7.57| -14.85 842 -18.24
8.00 0.42| 100.78 232 -25.96 0.13| -14.03 0.17] -16241 7.30) -7.44) -15.42 8.13| -17.41

Freq Min NF |Gama(m) Gama(a) |[Rn Gass Gam RL |Rn(Ohm) P-1dB  |OutIP3 |InIP3
0.80 1.61] 043 3588 041 1594 -742] 2058 17.0 28.0 133
0.90 1.46 043 3741 0.44] 1583 -7.27| 2184 17.0 28.2 135
1.00 151 046/ 39.78 0.39 1580, -6.81] 19.69 16.9 284 13.6
1.50 1.70 039 5346 0.87 14.86] -8.21 4344 16.7 28.5 14.1]
1.80 1.81] 035 6359 0.33 1430, -9.20 16.67 16.9 27.7 14.2)
1.90 1.83 034 67.09 0.32 1413 947 16.16 16.8 279 143
2.00 1.85 033 7071 0.31 1397] -9.65 15.72 17.1 27.8 14.8
2.10 1.85 033 74.36 0.31 1382 -9.69] 15.27 17.0 28.1 15.0
2.20 1.86 032 77.37 0.30 1368 -9.82| 14.96 17.1 28.2 15.3
2.30 1.88 032 8111 0.29 1353 -9.99] 14.39 17.1 284 15.5
240 1.89 032 8396 0.28 1341 -9.98 14.13 17.2 28.6 15.6
2.50 1.90 031 8717 0.27 1326/ -1010 13.72 17.2 28.8 15.9
3.00 1.95 0.30] 103.01 0.24] 1260, -1054] 1201 175 284 16.3
3.50 1.99 0.29| 122.08 0.20 12.00, -10.75 9.93 17.3 28.8 16.9
4.00 2.02 0.29] 142.68 0.16 1144 -10.79 8.23 175 28.7 17.5
450 2.09 0.30] 162.85 0.14] 1091 -10.60 7.18 17.8 29.2 18.6
5.00 2.13 0.32| -177.58 0.13 1040, -10.03 6.74] 175 29.0 18.8
5.50 2.23 0.34| -161.28 0.14] 997] -9.38 7.18 16.7 28.0 18.5
6.00 2.23 0.38| -13849 0.18 958  -843 9.17 16.0 29.0 19.9

MGA-72543 Typical Scattering Parameters

Preliminary Data Sheet
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(LNA/SWT POWERED OFF)
Tc=25C, Vd=0.0V,Zo=50W,Id=0mA

Fred s1l(m) |sli(a) s21(m) |s2i(a) s12(m) |s12(a) s22(m) |s22(a) Gain INRL OUTRL
0.8 0.8 -88 0.097 50 0.097 50 0.81 167 -20.26 -1.94 -1.83
1.2 0.75 -117 0.122 39 0.122 39 0.81 160 -18.27 -2.50 -1.83
1.6 0.71 -139 0.141 31 0.141 31 0.8 152 -17.02 -2.97 -1.94

2 0.69 -157 0.157 25 0.157 25 0.8 145 -16.08 -3.22 -1.94
2.4 0.66 -174 0.171 18 0.171 18 0.8 137 -15.34 -3.61 -1.94
2.8 0.65 171 0.184 12 0.184 12 0.8 129 -14.70 -3.74 -1.94
3.2 0.64 157 0.195 6 0.195 6 0.81 122 -14.20 -3.88 -1.83
3.6 0.64 144 0.204 0 0.204 0 0.8 115 -13.81 -3.88 -1.94

4 0.63 132 0.211 -5 0.211 -5 0.8 108 -13.51 -4.01 -1.94
4.4 0.63 121 0.216 -11 0.216 -11 0.81 102 -13.31 -4.01 -1.83
4.8 0.63 112 0.218 -15 0.218 -15 0.81 95 -13.23 -4.01 -1.83
5.2 0.64 103 0.224 -20 0.224 -20 0.82 89 -13.00 -3.88 -1.72
5.6 0.64 94 0.227 -26 0.227 -26 0.82 83 -12.88 -3.88 -1.72

6 0.64 86 0.229 -31 0.229 -31 0.82 76 -12.80 -3.88 -1.72

Part Number Ordering Information

Part Number No. of Devices Container
MGA-72543-TR1 3000 7" Red
MGA-72543-TR2 10000 13" Red
MGA-72543-BLK 100 antistatic bag

Package Dimensions
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for more information:

United States: call your local HP
sales office

Listed in your telephone directory.
Ask for a components representative.

Canada: (416) 206-4725
Europe: (44) 276-685783
AsiaPacific/ Australia: (65) 290-6360
Japan: (81) 33331-6111
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