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IAM-91563 Absolute Maximum Ratings

Absolute Thermal Resistance!®:
Symbol | Parameter Units | Maximum!!! Bchc = 310°C/W
Vi Device Voltage, RF output to ground \Y% 6.0 0oo00O0o0O0O0O0000000o0Onn
Vir Vio | RF voltage or LO voltage to ground \Y% +0.5, -1.0 0000000000 O00000
P, CW RF Input Power dBm +13 ESSSSDDDDDDDDDDD
Ten Channel Temperature °C 150 000T.=2500T . 0000000000
Terg Storage Temperature °C -65 to 150 voooooooooooon

IAM-91563 Electrical Specifications, T = 25°C, V4 =3V

Symbol Parameters and Test Conditions Units | Min. | Typ. | Max. | Std Dev!?!
Gest Gain in test circuit!!! RF=1890 GHz, IF=250 MHz | dB | 4.0 | 9.0
NF,. | Noise Figure in test circuit(!] RF=1890 GHz, IF=250 MHz | dB 85 | 11.0
I4 Device Current mA 6.0 9.0 | 12.0
NF Noise Figure (RF & IF with external matching, f=0.9 GHz dB 7.0
[F=250 MHz, LO power=-5 dBm) f=19GHz 85 0.5
f=2.4GHz 11.0
f=4.0GHz 16.5
f=6.0 GHz 18.0
G Conversion gain (RF and IF with external matching, f=0.9 GHz dB 11.0
[F=250 MHz, LO power=-5 dBm) f=19GHz 9.0 1.5
f=2.4GHz 7.7
f=4.0GHz 4.6
f=6.0 GHz 1.7
Pias Output power @ 1 dB compression (RF and IF with f=09GHz | dBm -6.7
external matching, [F=250 MHz, LO power =-5 dBm) f=19 GHz -8.0 1.3
f=2.4GHz -8.7
f=4.0 GHz -15.0
f=6.0 GHz -17.8
RLgp RF port return loss f=0.5-6.0 GHz dB -1.7 0.2
RLio LO port return loss f=0.5-6.0 GHz dB -94 0.3
RLp IF port return loss f=50-"700 MHz dB -3.7 0.2
1P4 Input Third Order Intercept Point RF = 1.9 GHz, IF = 250 MHz | dBm -6.0 1.3
Ig=9.0 mA, LO power = -5 dBm
1P4 Input Third Order Intercept Point RF = 1.9 GHz, IF = 250 MHz | dBm 0 1.1
Iq = 15 mA, LO power = -2 dBm
ISOL;,z | LO-RF Isolation RF = 1.9 GHz dB 18
ISOLg; | RF-IF Isolation (No Match) dB 2
ISOL;; | LO-IF Isolation (No Match) dB 4

Oo0OMin/MaxOOOOOOOOOOOOOOODOD18ODODOODOOOODOODOODODDOODDDDO
gobooooooooooooooobooOooDbOboOoooOoOoboOoOoOooboOooOoooOooooOosccuboOoooooboooooooo
goooooooooooooooobooooooooooooo



IAM-91563 Typical Performance, T =25°C, V,=3.0 V, RF=1890 MHz, LO =-5 dBm, IF =250 MHz,

unless otherwise stated.
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Figure 1. Available Conversion Gain
vs. Frequency and Temperature.
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Figure 4. Available Conversion Gain
vs. Frequency and Voltage.
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Figure 7. RF, LO, and IF Return Loss
vs. Frequency.
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Figure 2. Noise Figure (into 50 Q)
vs. Frequency and Temperature.
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Figure 5. Noise Figure (into 50 Q) vs.
Frequency and Supply Voltage.
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Figure 8. Device Current vs. Supply
Voltage and Temperature.
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Figure 3. Output Power (@1 dB
Compression) vs. Frequency and
Temperature.
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IAM-91563 Typical Performance, T =25°C, V4=3.0 V, RF=1890 MHz, LO = -5 dBm, IF =250 MHz,
unless otherwise stated.
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IAM-91563 Typical Reflection Coefficients, T =25°C,Zy=50Q, V4=3V

Frequency (GHz) | RF (Mag) RF (Ang) LO (Mag) LO (Ang) IF (Mag) IF (Ang)
0.1 0.43 -1 0.64 -8
0.2 0.39 -6 0.63 -9
0.3 0.39 -8 0.63 -10
0.4 0.39 -9 0.63 -10
0.5 0.39 -10 0.62 -11
0.6 0.39 -11 0.62 -12
0.7 0.40 -14 0.62 -13
0.8 0.91 -18 0.39 -14
0.9 0.91 21 0.39 -16
1 0.91 -23 0.38 -17
1.1 0.92 -25 0.39 -17
1.2 0.91 -28 0.39 -19
1.3 0.88 -29 0.40 -22
1.4 0.87 -32 0.39 -22
1.5 0.85 -33 0.39 -24
1.6 0.84 -34 0.39 -25
1.7 0.83 -35 0.39 -26
1.8 0.82 -37 0.39 =27
1.9 0.82 -37 0.38 -29
2 0.81 -39 0.39 -29
2.1 0.81 -40 0.38 -31
2.2 0.81 -41 0.38 -31
2.3 0.81 -42 0.37 -32
2.4 0.81 -44 0.37 -33
2.5 0.80 -45 0.36 -34
2.6 0.80 -45 0.36 -35
2.7 0.81 -46 0.35 -36
2.8 0.81 -48 0.35 -36
2.9 0.81 -50 0.34 -37
3 0.82 -b1 0.34 -37
3.1 0.83 -53 0.33 -38
3.2 0.83 -55 0.33 -39
3.3 0.83 -56 0.32 -39
3.4 0.85 -59 0.32 -40
3.5 0.86 -61 0.31 -40
3.6 0.87 -64 0.32 -42
3.7 0.85 -67 0.31 -42
3.8 0.83 -71 0.30 -45
3.9 0.83 -71 0.30 -43
4 0.82 -73 0.29 -46
4.1 0.83 -76 0.29 -45
4.2 0.83 -79 0.28 -47
4.3 0.84 -82 0.29 -48
4.4 0.84 -85 0.27 -49
4.5 0.84 -87 0.28 -50
4.6 0.85 91 0.26 -51
4.7 0.84 -95 0.28 -52
4.8 0.85 -97 0.25 -52
4.9 0.85 -100 0.27 -54
5 0.85 -103 0.25 -b4
5.1 0.86 -106 0.27 -57
5.2 0.85 -108 0.25 -56
5.3 0.84 -113 0.27 -58
5.4 0.84 -115 0.25 -58
5.5 0.84 -117 0.27 -61
5.6 0.83 -121 0.25 -61
5.7 0.83 -123 0.27 -64
5.8 0.81 -125 0.25 -65
5.9 0.81 -128 0.26 -67
6 0.80 -130 0.24 -65
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Figure 18. Test Circuit.
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Figure 22. Image and IF Filters.
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Figure 29. Schematic of Example
Application Circuit.
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Figure 30. RF Input Impedance
Match.
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Figure 31. IF Input Impedance Match.
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Component Value
C1 0.5 pF
C2 9pF
C3, Cb, C7 100 pF
C4 500 pF
L1 (not used)
L2 100 nH
L3 8.2nH
MLIN Z0=90 Q
1=0.411in.
RFC 320 nH

Table 1. Component Values for
1.9 GHz Downconverter.

(IF = 110 MHz)

Figure 32. Complete 1.9 GHz Mixer.

The following performance was measured for a 1.9 GHz circuit:

Measured results:

Conversion Gain = 9.0 dB
SSB Noise Figure = 8.5 dB
P14B (output) = -8.1 dB
IP3 (Input) = -7 dBm

Operating conditions:
RF Frequency = 1.89 GHz
LO Frequency = 1.78 GHz
IF Frequency = 110 MHz

LO-RF Isolation = 17 dB
LO-IF Isolation = 34 dB
RF-IF Isolation = 23 dB

LO Drive Level = -5 dBm
DC Power = 3.0V @ 9 mA
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1000 pF
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Measured results:
Conversion Gain = 10.6 dB
SSB Noise Figure = 7.1 dB
1 dB Compression = -7.0 dB
P3 (Input) = -7 dBm

Operating conditions:
RF Frequency = 900 MHz
IF Frequency = 80 MHz
LO Frequency = 980 MHz

LO-RF Isolation = 21 dB
LO-IF Isolation = 33 dB
RF-IF Isolation = 17 dB

LO Drive Level = -5 dBm
DC Power = 3.0V @ 9 mA

Figure 33. 800-900 MHz Cellular and ISM Band Mixer.

0.5 pF
50 Q

110 Q, 3 mm
220 nH % S RE
T ESE——
— IF LO p—
@ 00 l_ 68 nH —
500 pF 4.7 pF
—T—47P 33nH 50 Q 2200

MHz,

Measured results:
Conversion Gain = 7.7 dB
SSB Noise Figure = 11 dB
1 dB Compression = -8.7 dB
IP3 (Input) = -7 dBm

Operating conditions:
RF Frequency = 2.45 GHz
IF Frequency = 250 MHz
LO Frequency = 2.2 GHz

Figure 34. 2.4 GHz ISM Band Mixer.

LO-RF Isolation = 16 dB
LO-IF Isolation = 35 dB
RF-IF Isolation = 27 dB

LO Drive Level = -5 dBm
DC Power = 3.0V @ 9 mA
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Figure 35. PCB Pad Layout
(dimensions in inches).
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Figure 36. Surface Mount Assembly Profile.
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Package Dimensions
Outline 63 (SOT-363/SC-70)

__1.30 (0.051)
REF.

‘

PACKAGE MARKING CODE

Package Characteristics
Lead Material
Lead Finish
Maximum Soldering Temperature

................... 260°C for 5 seconds
Minimum Lead Strength

2 pounds pull
Typical Package Inductance
Typical Package Capacitance

0.08 pF (opposite leads)

K H B H & DATE CODE
2.20 (0.087) oy s 1.35 (0.053)
2.00 (0.079) 1.15 (0.045)
7+‘ ‘ 0.650 BSC (0.026)
2.20 (0.087) 0.425 (0.017)
= 1.80(0.071) G
0.10 (0.004) — '
0.00 (0.00) ] 0.30 %
- 1.00 (0.039) — 0.20 (0.008)
0.80 (0.031) R 0-10 (0.004)
0.25 (0.010) 10 0.30 (0.012)
0.15 (0.006) 0.10 (0.004)
DIMENSIONS ARE IN MILLIMETERS (INCHES)
Part Number Ordering Information
Part Number No. of Devices Container
TAM-91563-TR1 3000 7" Reel
TAM-91563-BLK 100 antistatic bag

Tape Dimensions and Product Orientation
For Outline 63 (SC-70 6 Leads)

Device Orientation

REEL

FEED

COVER TAPE

DIRECTION

TOP VIEW END VIEW
4 mm |
T @) qa qa O O
8mm aonn aonon aonn aonn
l [o1y ||| 91y ]||[ 92 ] [ 91Y]
[EEN] LT [N | [N |
OO0 “ Yy 000000000000
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Tape Dimensions and Product Orientation, Continued
For Outline 63 (SC-70 6Leads)

~—P— D - P2 T; (COVER TAPE
— Po — | THICKNESS)
® O Ole off
OO O O B 5 max.
T T W
j ® ® O @) Q ® ® Bo
K
Dy Ko
t; (CARRIER TAPE THICKNESS)
8° MAX.
DESCRIPTION SYMBOL | SIZE (mm) | SIZE (INCHES)
CAVITY LENGTH Ag 224+010 | 0.088+0.004
WIDTH Bo 2344010 | 0.092+0.004
DEPTH Ko 122010 | 0.048%0.004
PITCH P 400£010 | 0.157 +0.004
BOTTOM HOLE DIAMETER D1 1.00+025 | 0.039+0.010
PERFORATION | DIAMETER D 155005 | 0.061+0.002
PITCH Po 400£010 | 0.157 +0.004
POSITION E 1.75£010 | 0.069 +0.004
CARRIERTAPE | WIDTH w 800+030 | 0.315%0.012
THICKNESS t 0.255+0.013 | 0.010 +0.0005
COVERTAPE | WIDTH c 54+0.10 0.205 + 0.004
TAPE THICKNESS T 0.062 +0.001 | 0.0025 + 0.00004
DISTANCE CAVITY TO PERFORATION F 350+005 | 0.138+0.002
(WIDTH DIRECTION)
CAVITY TO PERFORATION P, 200+005 | 0.079+0.002
(LENGTH DIRECTION)
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