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Advance Information
The MRFIC Line MRFIC0001
Quadrature Modulator

The MRFIC0001 is an integrated Quadrature Modulator designed for QUADRATURE
operation in the 50 to 260 MHz frequency range. The design utilizes Motorola’s MODULATOR
advanced MOSAIC 3 silicon bipolar RF process to yield superior performance INTEGRATED CIRCUIT

in a cost effective monolithic device. Applications include DQPSK for PDC,
NADC, and PHS; GMSK for GSM and DCS1800; and QPSK for CATV.

e Linear I/Q Ports
e On Chip LO Phase Shifter
» 1/Q Phase Imbalance = 2 degrees (Typ)
* 1/Q Amplitude Imbalance = 0.3 dB (Typ)
» Gain Control = 30 dB (Typ)
» Single Source Low Operating Supply Voltage
* Low Power Consumption CASE 948D-03
* Low-Cost, Low Profile Plastic TSSOP Package (TSSOP-20)
* Order MRFICO001R2 for Tape and Reel.

R2 Suffix = 2,500 Units per 16 mm, 13 inch Reel.
» Device Marking = M001

ABSOLUTE MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

Parameter Symbol Value Unit
Supply Voltage Vce 6.5 Vdc
Control Voltages TX EN, VCNTL 6.5 Vdc
LO Input Power PLo 0.0 dBm
Differential I/Q Input Voltage Vp 2.0 Vpp
1, I Q, and 6 DC Bias Voltage \%:) 2.0 Vdc
Ambient Operating Temperature TA —-30to +85 °C
Storage Temperature Tstg —65to +125 °C
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Pin Connections and Functional Block Diagram

This document contains information on a new product. Specifications and information herein are subject to change without notice.

REV 4

@ MOTOROLA

[J Motorola, Inc. 1997



RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Value Unit
Supply Voltage Vce 2.7t055 Vdc
LO Input Power PLo -10 dBm
LO Frequency fLo 50 to 260 MHz
Differential I/Q Input Voltage VD 0to 1.0 Vdc
I,1,Q, and Q DC Bias Voltage Vg 15t 1.7 vdc
Variable Gain Amplifier Control Voltage Ventl 0toVce Vdc
Transmit Enable Low Voltage TX EN 0t0 0.2 Vdc
Transmit Enable High Voltage TXEN Vcec-0.2to Ve Vdc

ELECTRICAL CHARACTERISTICS (Vcc=3.0V, TXEN=3.0V, Vcny=0.0V,Vp=0.8Vpp, Vg = 1.6 V, P o =10 dBm,
fLo = 248 MHz, fp = 100 kHz, Ta = 25°C unless otherwise noted)

Characteristic Min Typ Max Unit

Supply Current - 10 12 mA
Standby Current (TX EN = 0.0V) - 40 100 HA
Single Sideband Output Power Level -15 -13 - dBm
Single Sideband Output Power 1dB Compression Point - -10 - dBm
LO Leakage(2) - -55 —45 dBm
Undesired Sideband Level - -35 -30 dBc
Output Level Dynamic Range (Venil = 0 to 2.2V)(2) - 30 - dB
Turn—on/off Time - 2 - us
1/Q Data

Input 3dB Bandwidth - 5 - MHz

Amplitude Imbalance - 0.3 - dB

Phase Imbalance - 2 - degree

(1) All electrical characteristics measured in test circuit schematic shown in Figure 1.
Vp is the bias voltage on the input data ports.
Vp is the sinusoidal differential voltage on the input data ports when testing the part in a single sideband mode.
Above power levels are the single—ended output power.

(2) LO leakage power is unaffected by V¢py setting.

EVALUATION BOARDS

Evaluation boards are available for RF Monolithic Integrated Circuits by adding a “TF” suffix to the device type. For a
complete list of currently available boards and ones in development for newly introduced product, please contact your
local Motorola Distributor or Sales Office.
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Impedance Q

¢ LO IF or —IF I,-1,Q,—Q

MHz R iX R iX R iX

50 924 -694 164 —2330 181 —2448
60 825 -716 110 -1913 121 —-2003
70 715 -713 83.2 -1661 88.1 -1709
80 635 —690 81.4 -1422 87.0 -1470
90 576 —691 86.8 -1312 93.4 -1361
100 509 —668 69.2 -1172 74.2 -1213
110 453 —651 56.0 —-1055 72.2 -1091
120 400 -623 56.9 -969 60.3 -998
130 355 -595 47.3 —884 67.5 -913
140 330 -576 49.4 -835 38.3 -871
150 291 -551 49.8 —784 47.0 -815
160 259 -525 37.7 —730 41.2 —763
170 239 -509 325 —678 35.9 —712
180 225 —489 30.0 —651 33.0 —683
190 206 —473 30.4 —613 29.4 —644
200 187 —452 17.0 =579 22.7 -612
210 172 —440 33.1 -544 23.8 -580
220 158 —416 21.7 -521 24.5 -549
230 149 —402 20.5 -503 14.2 -530
240 137 -392 26.1 —482 18.3 -508
250 130 =375 195 —461 11.9 —485
260 119 -374 19.5 —437 17.1 —458
270 114 -353 20.1 —423 12.0 —443
280 105 —343 18.7 —408 1.1 —426
290 103 -332 20.7 -394 10.4 —412
300 93.5 -320 19.3 -380 9.65 -397
310 88.0 =312 17.9 -366 8.86 -380
320 84.8 -302 18.0 —354 6.91 —368
330 82.5 —296 19.4 —342 7.71 -354
340 76.1 —288 18.2 -332 6.02 -343
350 72.4 —282 15.0 -322 6.74 =331

Table 1. Selected Port Impedances
MOTOROLA RF DEVICE DATA MRFIC0001
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C1, C5, C9, C12 - 10000 pF, Chip Capacitor R1, R2-1000 Q, Chip Resistor
C2, C6, C11 - 100 pF, Chip Capacitor R3, R4, R12, R13 - 510 Q, Chip Resistor
C3, C4 - 3.6 pF, Chip Capacitor R5, R6, R10, R11 - 2200 Q, Chip Resistor
C7,C8, C10, C13, C15, C16 - 1 uF, Chip Capacitor R7, R8, - 5100 Q, Chip Resistor
C14 - 10 pF, Chip Capacitor R9 - 56 Q, Chip Resistor
L1, L4, L5-1.2 pH, Chip Inductor
L2, L3 - 68 nH, Chip Inductor
Figure 1. Typical Biasing Configuration
MRFIC0001 MOTOROLA RF DEVICE DATA
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PACKAGE DIMENSIONS
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NOTES:

1

2.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURRS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED 0.25 (0.010)
PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSIONS A AND B ARE TO BE DETERMINED

AT DATUM PLANE -U-.

MILLIMETERS INCHES
DIM| MIN MAX MIN MAX
— 6.60 — | 0.260

4.30 450 | 0169 | 0.177

A
— 120 — | 0.047
G

0.65 BSC 0.026 BSC

0.275 | 0.375 | 0.011 | 0.015

0.09 0.24 | 0.004 | 0.009

F 0.45 0.55 | 0.018 | 0.022
1

[

0.09 0.18 | 0.004 | 0.007

B
C
D 0.05 0.25 | 0.002 | 0.010
H
J
K

0.16 0.32 | 0.006 | 0.013

K 0.16 0.26 | 0.006 | 0.010

[

L 6.30 6.50 | 0.248 | 0.256

M 0° 10° 0° 10°
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Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals”
must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the rights of
others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
ordeath may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shallindemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and @ are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal
Opportunity/Affirmative Action Employer.

Mfax is a trademark of Motorola, Inc.
How to reach us:

USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; JAPAN : Nippon Motorola Ltd.: SPD, Strategic Planning Office, 4-32—1,
P.O. Box 5405, Denver, Colorado 80217. 303—675-2140 or 1-800-441-2447 Nishi-Gotanda, Shinagawa—ku, Tokyo 141, Japan. 81-3-5487-8488

Mfax 0: RMFAX0@email.sps.mot.com — TOUCHTONE 602-244-6609 ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; 8B Tai Ping Industrial Park,
— US & Canada ONLY 1-800-774-1848 51 Ting Kok Road, Tai Po, N.T., Hong Kong. 852-26629298
INTERNET: http://motorola.com/sps
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