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uPG2176T5N-EVAL-A SPDT Switch Evaluation Board for WiMAX

Description:

Selection of DC Blocking Capacitors:

The switch requires a DC blocking capacitor at all its RF ports. On this evaluation
board, two 18pF DC blocking capacitors are used in parallel for minimizing the parasitic
effects over a wider frequency range. For frequencies higher than 5GHz, using a DC
blocking capacitor with smaller value can improve the insertion loss by 0.05 to 0.1 dB.

Switch Logic Table:

The following table lists the different possible states of the switch depending on the
voltages applied to the 3 control pins.

The high state (H) corresponds to a voltage of 2.8V
The low logic state (L) corresponds to a voltage of 0.0V

The ON state means that the switch is passing between the two specified ports, while
the path between all other ports is OFF (blocked).

A signal through an ON (passing) path will suffer only the switch low insertion loss.

Any signal going through an OFF (blocked) path will be strongly attenuated according to
the switch’s isolation specification.
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DC supply connectors:
P1is control voltage Vcont1, P3is Veonte, P2 and P4 are the ground pins.

For normal operation, V.ot pins should be connected to a power supply capable of
supplying 0V and 2.8V independently of each other.

RF connectors:

As indicated on the board, J1 is connected to RFout1, J2 to RFout2.
Information on Board Material:

The board material is 20 mil thick Duroid 6002. Its dielectric constant is 2.94.

Insertion Loss of Through:

Because the insertion loss through the switch (in pass mode) is low, it is necessary to
consider the loss through the connectors, capacitors and board traces when evaluating
this device. To that end, an identical board was characterized to determine the
extraneous board loss. This board loss needs to be factored in when assessing the
insertion loss through the switch alone. In the table below are typical loss values of the
PCB+components for different frequency points:

INPUT FREQUENCY (GHz) BOARD LOSS (dB)
2.0 0.12
3.5 0.19
4.0 0.22




Evaluation Board Insertion Loss
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Evaluation Board Isolation
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Evaluation Board Return Losses
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Through Board Insertion Loss



CHL S54 log MAG 1 dBr REF O dB 1= 148 dB
BURPGZIL7ETSH-EVAL THRU 7. b9 Qg8 odgo GHz
PRm
21— 21 dB
Cor 3.|5 GHz
3{-. 243  dp
4 GHz
A
u
2 4
START |.0P0@ QOB GBEB GHz STOP £.0600 BBQ 888 GHz
Through Board Return Loss
Rl St log MAG 1% dB~» REF @ dB 1:-33.63 dB
RLPGZ|L TETSH-EVAL THRLU 7 oo fop 8de GHz
PR zi—od, 1Bs _dB
& 1 7755 GHz
ar
Bl=29 dB
4 Hz

-

3 ™~

START

1.080 BEd BBY GHz

STOP £, 008 BBG 0B GHz



ZONE [ LTR | DESCRIPTION DATE APPROVED
RT/DUROID H=.020 DUAL
6002 Er=2.94 CONTROL
__OOOOOOOOOOOOO__
OouT 1 o Q ouT 2
®) — -
J1 || o || J2
P1 P3
C o o C D
P2 570 © ° o5 P4
C >—§ >
O . ° O
T o
CEL o o 1)
TSN Switch q/ |'| o RFIN ©
L/ |
[ [
MARKING FOR
PIN 1
J3
1 | TF-101481 TEST CIRCUIT BLOCK 7
2 | GRM1885C1H102JA01B c7,c8 0603 1000pF CAP MURATA 6
8 | GRM1555C1H180JZ01B Cl THRU C6 0402 18pF CAP MURATA 5
4 | 2340-6111 TG P1,P2,P3,P4 PIN HEADER 3M 4
U /I 3 | s308-2cC J1,J2,J3 SMA FEMALE CONNECTOR TENSOLITE 3
1 | uPGR176T5N ut NEC GaAs Switch UPG2176TSN 2 |-
1 | cL-101908 DRAWING COMPONENT LAYOUT DRAWING 1
AN I ary| AT NOMBER O O e, OR MATERIAL/SPECIFICATION Mem
— PARTS LIST
o O © O U&ﬁ@:ﬁ%ﬂg@sﬁgﬁgb APPROVALS GEL( CALIFORNIA EASTERN LABS
Ono DECIMALS ANCULAR Drawing by 4590 PATRICK HENRY DR. SANTA CLARA CA. 95054
X Qs £1 Bernard Urborg 2006/10/11| TME:
DO NOT SCALE DRAWING Designed by: uPG2176TSN—EVAL—A
MATERIAL Bernard Urborg 2006/10/11
MARKING Bernrd ASSEMBLY DRAWING
FOR PIN 1
Project Engineer: SIZE | FSCM NO. DWG NO. REV
S =X C AD—101908 —
Quality Control:
APPLICATION SCALE NONE | RELEASE DATE PROTOTYPE | SHEET1 _ OF1

REVISIONS




