ALM-40220
2.010GHz - 2.025GHz
TD-SCDMA 10 Watt High Power SPDT Switch
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Description

Avago Technologies’ ALM-40220 is a high power SPDT
switch with TOW power handling capability, high linearity
performance, low insertion loss and fast switching speed
through the use of Avago Technologies’ low distortion
silicon pin diode technologies. ALM-40220 is specifically
design for TD-SCDMA wireless infrastructure application.

The ALM-40220 is reflective SPDT switches and having
flexibility converting to absorptive mode with 50o0hm load
configured externally. The circuitry needs dual positive
biasing control for Tx and Rx operation.

All matching components are fully integrated within the
module which makes the ALM-40220 extremely easy to
use. The only external parts are DC supply bypass capaci-
tors and RF choke inductor (refers to figure 16, page 10).

The ALM-40220is housed in a miniature 5.0x 5.0 x 1.0 mm3
multiple-chips-on-board (MCOB) module package with
5 pin configuration pads.
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Package marking provides orientation and identification
“40220" =Device Part Number

“WWYY” = Work week and year of manufacturer

“XXXX" = Last 4 digit of assembly lot number
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Features

e Fully matched

e High power handling capability

e High Linearity

e Fast switching speed

e Applicable in both reflective & absorptive
e 5V operating voltage

e Match diode for consistent performance

e Tape-and-Reel packaging option available
e MSL-3 with lead-free & halogen free

Specifications

e Tx band: Typical Performance at 2.01GHz

Insertion loss: 0.45dB max

Rx-Tx Isolation: 40dB typical

60 dBm Input IP3

- 41 dBm Input Power at 0.1dB Gain Compression

e Rx band: Typical performance at 2.01GHz
- Insertion loss: 0.6dB typical
— Tx-RxIsolation: 26dB typical

Applications
e LNA Protection Switch for TD-SCDMA base station

A
Az

Attention: Observe precautions for
handling electrostatic sensitive devices.
ESD Machine Model =250V

ESD Human Body Model =850V

Refer to Avago Application Note AOO4R:
Flectrostatic Discharge, Damage and Control.




Absolute Maximum Rating [2] Ty=250C

Thermal Resistance B3] 6j=12.2°CW
(Vc1=5V,Vc2 =0V, Ic1 =50mA,Tc = 85°C)

Symbol Parameter Units Absolute Max.

Vetrl 1,max Device Control Voltage 1 \% 7

Ictrl 1,max Device Control Current 1 mA 60

Vetrl 2,max Device Control Voltage 2 Y 7

Ictrl 2,max Device Control Current 2 mA 60

Pin,max CW RF Input Power dBm 42

Pdiss Total Power Dissipation 4] w 4.25

Tj, max Junction Temperature oC 150

TstG Storage Temperature oC -65to 150
Device Operating Truth Table [5]

Vctrl 1 Vctrl 2 Tx — Ant Port Ant — Rx Port

5V ov Low Insertion Loss High Isolation

ov 5V Isolation Low Insertion Loss
Notes:

5. Any stated other than described in the truth table may put the switch into an undefined

state.

Notes:

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

3. Thermal resistance measured using Infra-Red
measurement technique.

4. Thisis limited by maximum Vctrl 1 and Pin.



10 Watt SPDT Switch for TD-SCDMA (2.01GHz - 2.025GHz) Application

Electrical Specifications (6]

Tx To Ant Port

Ta=25°C, Vctrl 1 =5V, Vctrl 2 =0V, RF performance at 2.01GHz, measured on demo board (see Figure 16) unless otherwise
specified.

Symbol Parameter and Test Condition Units Min. Typ. Max.
Ictrl 1 Vctrl 1 current mA 35 39 45
Ictrl 2 Vctrl 2 current mA -45 -39 -35
S1171 Input Return Loss, 50Q source dB 25 30 -
S21171 Tx-Ant Insertion Loss dB - 042 0.45
$31071 Tx-Rx Isolation dB 35 40 -
S3271 Ant-Rx Isolation dB 35 40 -
lp3el Input Third Order Intercept Point dBm - 60 -
IP0.1dB[! Input Power at 0.1dB Gain Compression dBm - 41 -
Switching(10] Switching Speed [t-RISE] us - 03 -
Switching(10] Switching Speed [t-FALL] us - 0.5 -

Ant To Rx Port

Ta=25°C, Vctrl 1 =0V, Vctrl 2 =5V, RF performance at 2.01GHz, measured on demo board (see Figure 16) unless otherwise

specified.

Symbol Parameter and Test Condition Units Min. Typ. Max.
Ictrl 1 Vctrl 1 current mA -50 -47 -40
Ictrl 2 Vctrl 2 current mA 40 47 50
533071 Input Return Loss, 50Q source dB 25 27 -
S32[71 Insertion Loss dB - 0.6 0.7
$31071 Tx-Rx Isolation dB 24 27 -
S21071 Ant-Tx Isolation dB 17 27 -
lp3el Input Third Order Intercept Point dBm - 50 -
IP0.1dB[! Input Power at 0.1dB Gain Compression dBm - 28 -
Switching(10! Switching Speed [t-RISE] us - 0.2 -
Switching(10] Switching Speed [t-FALL] us - 0.5 -
Notes:

6. Measurements at 2.01GHz obtained using demo board described in Figure 15 and 16.
7. Port connection: Port 1 =Tx, port 2 = Ant and port 3 = Rx.

8. lIP3 test condition: Fgg1 - Frr2 = 1.1MHz with input power of 23dBm per tone measured at worst side band.

9. IP0.1dB tested with 50% duty cycle.

10. [t-RISE]: Time for RF signal to rise from 10% to 90% of the “on” level. [t-FALL]: Time for RF signal to fall from 90% to 10% of the “off” level.
11. Use proper biasing, heat sink and de-rating to ensure maximum channel temperature is not exceeded. See absolute maximum ratings and

application note (if applicable) for more details.



ALM-40220 Tx Typical S-Parameters

(Vctrl 1 =5V, Vctrl 2 =0V, Tc = 25°C, matched 50Q)

Freq S11 SN S12 S12 S13 s13 $21  S21 S22 S22 S23  S23 $31  S31 §32  S32 $33  S33
GHz Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang.
0.1 079 -111.6 027 -6.6 0.11  -241 027 -65 087 -1344 0.09 -314 011 -240 0.09 -315 078 -42.1
0.2 094 -1740 0.16 79.2 005 27 0.16 793 093 1766 0.05 -55 005 27 005 -55 065 -78.8
0.3 072 1472 046 374 013 -1354 046 376 073 1462 0.3 -1391 0.13 -1353 0.13 -139.1 024 -194
0.4 037 -173.2 059 -340 006 1282 059 -339 048 1736 006 1273 0.06 1280 006 1271 041 19
0.5 0.78 156.1 0.08 -9.7 0.02 1005 0.08 -9.7 091 1442 0.02 1216 002 1002 0.02 1217 087 -68.1
06 08 1274 030 249 003 902 030 249 088 1200 003 914 003 899 003 911 090 -1023
0.7 0.80 106.7 045 85 0.03 610 045 84 081 1020 0.03 618 0.03 61.1 003 618 0.90 -127.5
0.8 0.73 885 056 -8.1 0.03 357 056 -7.9 0.73 855 0.03 36.7 0.03 357 003 367 0.90 -1489
09 064 713 066 -245 0.04 123 066 -245 0.64 70.1 004 134 004 123 0.04 134 089 -168.1
1 050 546 074 -43.1 005 -145 074 -431 052 560 005 -138 005 -145 005 -139 087 1738
1.1 039 769 059 -66.8 0.07 -820 059 -669 047 69.2 006 -838 0.07 -819 006 -836 086 1575
1.2 054 433 071 -57.7 0.01 -1149 071 -576 055 375 0.01 -744 0.01 -1149 001 -744 086 1417
1.3 045 235 081 -729 001 -671 081 -728 045 189 001 -414 001 -671 001 -416 085 126.0
14 036 8.1 086 -87.1 0.02 -73.0 086 -87.1 036 37 0.02 -543 0.02 -729 002 -545 084 1107
1.5 029 -5.1 0.89 -1006 0.02 -844 089 -1005 029 -103 0.02 -66.7 002 -842 002 -67.1 083 959
1.6 022 -171 091 -1135 001 -952 091 -1134 022 -242 001 -771 001 -953 001 -773 082 81.0
1.7 0.16 -272 093 -1260 0.01 -1027 093 -1258 0.15 -389 0.01 -829 0.01 -1027 001 -832 081 66.2
1.8 010 -348 093 -1380 0.01 -1035 093 -1380 0.10 -557 0.01 -81.2 001 -103.7 001 -813 080 516
1.9 006 -341 094 -1499 001 -90.1 094 -1499 005 -790 001 -636 0.01 -89 001 -638 079 367

2 0.03 -4.1 094 -1614 0.01 -572 094 -1615 0.02 -1452 0.01 -370 0.01 -572 0.01 -372 078 218
201 0.03 24 094 -1625 0.01 -544 094 -1626 002 -1578 0.01 -355 001 -549 001 -349 078 203
202 0.03 9.1 094 -163.6 0.01 -528 094 -163.7 0.02 -1688 0.01 -33.1 0.01 -533 0.01 -335 078 187
203 0.03 145 094 -1648 0.01 -51.3 094 -1649 0.02 -177.7 001 -320 0.01 -515 0.01 -319 078 173
204 003 216 094 -1660 001 -500 094 -1660 0.03 1731 001 -302 0.01 -497 001 -31.1 078 157
205 0.03 275 094 -1672 0.01 -481 094 -167.1 0.03 1651 0.01 -298 0.01 -484 0.01 -297 078 142
2.1 0.04 458 093 -1726 0.01 -441 093 -1727 0.04 1381 0.01 -271 001 -439 001 -273 078 6.5
25 013 298 091 1439 004 -767 091 1441 0.14 703 004 -566 004 -764 0.04 -566 074 -57.3
3 020 -272 088 922 0.08 -140.0 0.88 924 021 152 0.08 -1147 0.08 -140.2 0.08 -1150 0.74 -1415
35 022 -864 084 413 0.13 1550 0.84 415 025 -350 013 -1752 0.12 1549 0.3 -1756 0.76 1365
4 021 -1493 0.80 -9.8 017 919 080 -98 026 -859 0.17 1244 017 920 017 1244 076 585
4.5 0.18 1436 077 -624 021 302 076 -62.1 025 -137.7 0.19 65.0 021 30.0 0.19 646 0.70 -16.5
5 0.11 597 072 -1188 025 -31.7 072 -1189 020 1764 021 0.8 025 -322 021 07 068 -95.9
55 017 -1114 060 1751 030 -932 060 1751 0.16 -1767 0.17 -621 030 -932 0.17 -622 062 -1748
6 047 1462 031 1046 035 -1623 031 1044 048 1503 009 -821 035 -1622 009 -819 056 1120

12. S-parameter is measured with reference plane at SMA end launch using demo board shown in Figure 16.

13. Demo board 50Q transmission line is CPWG with W = 23 mils, G = 18.5 mils, L = 383.7 mils, 10 mils Rogers RO4350, 0.50z Cu.
14. Demo board SMA end launch is Johnson 142-0701-851.



ALM-40220 Rx Typical S-Parameter
(Vetrl 1 =0V, Vctrl 2 = 5V, Tc = 25°C, matched 50Q)

Freq S11  S11 S12 S12 S13 s13 $21  S21 S22 S22 S23  S23 $31  S31 $32  S32 $33  S33
GHz Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang. Mag. Ang.
0.1 0.82 -109.2 0.10 78.1 0.09 -108.1 0.10 78.2 064 -921 011 -228 0.09 -1079 0.11 -228 0.94 -455
0.2 095 -1743 0.10 1005 0.01 -538 0.10 1006 093 -1474 0.01 -789 001 -53.7 0.01 -79.0 096 -92.0
0.3 0.78 143.0 036 59.1 0.09 -106.1 036 59.2 084 1711 0.06 1553 0.09 -106.1 0.05 1553 087 -1352
0.4 042 1599 046 -120 035 1451 046 -11.9 057 1545 033 1287 035 1451 033 1287 056 -1664
0.5 0.73 1420 0.27 -377 038 727 0.27 -378 062 148.7 049 726 0.38 726 049 727 0.57 -176.7
0.6 0.78 1152 024 -323 038 316 024 -323 063 131.1 054 406 038 31.8 0.54 40.7 0.56 1614
0.7 0.74 909 030 -387 039 08 030 -388 059 1157 058 177 039 038 058 177 0.51 1421
0.8 0.67 66.5 035 -542 041 -272 035 -540 054 1026 061 -15 041 -271 061 -15 046 126.0
0.9 0.56 39.1 039 -742 043 -551 039 -741 050 918 063 -181 043 -550 063 -181 043 1127
1 039 3.0 041 -99.1 043 -856 041 -99.1 047 822 063 -320 043 -856 063 -320 041 1005
1.1 0.14 88.5 028 -126.8 0.28 -117.7 028 -1269 047 669 0.67 -405 028 -117.7 066 -404 043 81.2
1.2 035 -6.9 034 -1236 033 -1179 034 -123.7 039 550 072 -564 033 -1179 072 -564 035 653
1.3 026 -689 033 -1489 033 -146.6 033 -1488 036 44.2 0.74 -68.7 033 -146.7 074 -68.7 032 510
1.4 0.23 -1320 029 -1715 028 -1723 029 -1714 032 310 0.78 -80.7 028 -1724 0.78 -80.7 0.29 33.8
1.5 028 1780 0.23 1688 0.22 1649 023 1688 026 17.2 082 -934 022 1649 082 -935 023 159
1.6 034 1429 0.7 1520 0.17 1453 0.7 1520 021 4.2 086 -106.7 0.17 1452 086 -1068 0.18 -1.7
1.7 039 1161 0.3 1386 0.13 1291 0.13 1385 0.15 -7.0 0.89 -1200 0.13 1288 0.89 -120.1 0.12 -18.0
1.8 042 939 009 1286 0.09 1162 0.09 1286 009 -142 090 -133.2 0.09 1158 090 -1334 0.07 -32.7
1.9 045 743 006 1233 0.06 1070 006 1233 0.04 -88 091 -146.2 0.06 1069 091 -1463 0.02 -385
2 047 56.2 0.04 1236 0.04 1019 0.04 1235 0.03 55.1 092 -1588 0.04 1019 092 -1589 0.02 927
201 047 545 0.04 1240 0.04 101.7 0.04 1239 0.03 620 091 -160.1 0.04 101.6 092 -160.1 0.02 953
202 047 527 0.04 1244 0.04 1015 0.04 1242 003 672 0.92 -161.3 0.04 1014 092 -1614 0.03 947
203 047 509 0.03 1250 0.04 1012 0.03 1249 003 715 092 -1626 0.04 101.1 092 -162.6 0.03 94.7
204 047 491 0.03 1257 0.04 101.1 0.03 1254 0.04 76.6 0.92 -163.7 0.04 101.1 092 -1639 0.03 944
205 047 475 0.03 1262 0.04 101.1 0.03 1263 0.04 793 092 -1649 0.04 1009 092 -165.1 0.04 925
2.1 048 389 0.03 1308 0.03 1014 0.03 131.0 005 863 092 -171.1 0.03 1014 091 -171.2 0.05 888
25 046 -277 0.02 -133.0 0.01 ~-1755 0.02 -1329 0.16 62.8 0.90 1417 0.01 -1748 090 1417 0.14 338

3 041 -120.1 0.10 -134.1 0.08 -165.1 0.10 -133.7 022 185 0.85 85.1 0.08 -1649 0.85 84.9 0.19 -47.6
35 038 1290 0.25 1703 021 1241 025 1704 026 -282 077 294 0.21 1241 077 293 0.25 -136.0
4 041 17.7 038 1046 033 464 038 1047 028 -762 067 -235 033 463 067 -235 033 1410
4.5 044 -752 044 424 037 -274 044 427 029 -1173 057 -746 037 -278 057 -746 037 664

5 049 -1504 045 -172 036 -968 045 -174 035 -153.1 047 -1260 036 -97.1 047 -1258 038 -95
5.5 0.53 1465 041 -733 031 -1593 041 -735 049 1626 032 -1705 031 -159.1 032 -1706 036 -93.9
6 0.56 88.2 032 -1200 0.28 149.2 032 -1202 062 1091 0.27 1651 028 1488 0.27 1650 036 -179.9




ALM-40220 Tx Typical Over-Temperature Performance
(Tx: Vctrl 1 =5V, Vctrl 2 =0V)
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ALM-40220 Rx Typical Over-Temperature Performance
(Rx: Vctrl 1 =0V, Vctrl 2 =5V)
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ALM-40220 Typical Performance
(Tx: Vctrl 1 =5V, Vctrl 2 =0V)
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Symbol | Size Value Description
c1 0402 1000pF Ceramic Chip Capacitor
2 0402 3.3pF Ceramic Chip Capacitor
L1 0402 100nH Ceramic Chip Inductor

Figure 15. Demo board application schematics and components table



Demo board layout
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Figure 16. Demo hoard layout diagram
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- Recommended PCB material is 10 mils Rogers RO4350, with FR4 backing for mechanical strength.
- Suggested component values may vary according to layout and PCB material.
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Device Orientation
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ALM-40220-TR1G 3000 13"Reel
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Reel Dimensions (13" reel)
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