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DESCRIPTION

The SA3600 is an integrated dual-band RF front-end that operates
at both cellular (AMPS, GSM and TDMA) and PCS/DCS (TDMA and
GSM) frequencies, and is designed in a 20 GHz fr BICMOS
process—QUBIC2. The low-band (LB) is a combined low-noise
amplifier (LNA) and mixer. The LNA has a 1.7 dB noise figure (NF)
at 881 MHz with 17 dB of gain and an 1IP3 of =7 dBm. The
wide-dynamic range mixer has a 10 dB NF at 881 MHz with 10 dB
of gain and an 1IP3 of +6 dBm.

The high-band (HB) is a combined low-noise amplifier (LNA) and
mixer, with the low-band and high-band mixers sharing the same
mixer output. The LNA has a 2.2 dB NF at 1960 MHz with 16 dB of
gain and an IIP3 of -6 dBm. The wide-dynamic range mixer has a
8.5 dB NF at 1960 MHz with 9.5 dB of gain and an 1IP3 of +4 dBm.

FEATURES

® Low current consumption: LB Icc =13.5 mA; HB Icc = 15 mA

Qutstanding low- and high-band noise figure

Excellent gain stability versus temperature and supply

LO input and output buffers

® Frequency doubler

On chip logic for network selection and power down

Very small outline package

ORDERING INFORMATION

APPLICATIONS
® 800 to 1000 MHz analog and digital receivers

® 1800 to 2000 MHz digital receivers
® Portable radios

® Digital mobile communications equipment

PIN CONFIGURATION

HB_LNA_OUT[ 1] - 24 LB_LNA_OUT

GND[ 2] 23 GND
HB_LNA_IN 3] 23 1B LNAIN
Vee [4] 21 vee
HB_MXR+_IN 5] 20 LB_MXR_IN

HB_MXR—_IN 6] 19 GND
PD1[7] 18 MXR+_OUT
GND [ 8] 17 MXR-_ouT

HB_VCO_OUT [ 9] 16 GnD
PD2 [10] 15 LB_vCO_IN

GND [11] 14 PD3
LB_VCO_OUT[13 13 HB_VCO_IN
SR01596

TYPE NUMBER PACKAGE
NAME DESCRIPTION VERSION
SA3600 TSSOP24 Plastic thin shrink small outline package; 24 leads; body width 4.4 mm SOT355-1
PIN DESCRIPTIONS
PIN PIN
NO. PIN NAME DESCRIPTION NO. PIN NAME DESCRIPTION
1 HB_LNA_OUT Highband LNA output 13 |HB_VCO_IN Highband VCO input
2 GND Ground 14 PD3 Power down control 3
3 HB_LNA_IN Highband LNA input 15 LB_VCO_IN Lowband VCO input
4 Vce Power supply 16 GND Ground
5 HB_MXR+_IN Highband mixer positive input 17 MXR—_OUT Mixer negative output
6 HB_MXR-_IN Highband mixer negative input 18 MXR+_OUT Mixer positive output
7 PD1 Power down control 1 19 GND Ground
8 GND Ground 20 LB_MXR_IN Lowband mixer input
9 HB_VCO_OUT Highband VCO buffered output 21 Vee Power supply
10 PD2 Power down control 2 22 LB_LNA_IN Lowband LNA input
11 GND Ground 23 GND Ground
12 LB_VCO_OuUT Lowband VCO buffered output 24 LB_LNA_OUT Lowband LNA output
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BLOCK DIAGRAM
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Figure 1. Block Diagram
MODE SELECT LOGIC
Cel Cel PCS PCS X2 LBLO | HBLO
PD1 PD2 PD3 OPERATING MODE LNA MXR LNA MXR DBL o/P o/P
0 0 0 Sleep mode off off off off off off off
0 0 1 Tx mode, LO lowband buffer off off off off off on off
0 1 0 Rx mode cellular, low gain off on off off off on off
0 1 1 Rx mode cellular, high gain on on off off off on off
1 0 0 Rx mode PCS, low gain, x2 off off off on on on off
1 0 1 Rx mode PCS, high gain, x2 off off on on on on off
1 1 0 Rx mode PCS, low gain, no x2 off off off on off off on
1 1 1 Rx mode PCS, high gain, no x2 off off on on off off on
ABSOLUTE MAXIMUM RATINGS
SYMBOL | PARAMETER LMITS UNITS
MIN. MAX.
Vee Supply voltage -0.3 +6 \
VN Voltage applied to any other pin -0.3 Vcct0.3 \Y,
Pn Power dissipation, T = +25 °C (still air) TBD mwW
T3 MAX Maximum junction temperature TBD °C
Pmax Power input/output TBD mwW
Imax DC current into any I/O pin -10 +10 mA
Tste Storage temperature range -65 +150 °C
To Operating temperature -40 +85 °C
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DC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, all Input/Output ports are single—ended.

DC PARAMETERS
Ve = +3.0V, Tp = +25°C unless otherwise noted

TEST CONDITIONS LIMITS
SYMBOL PARAMETER UNIT
PD1 PD2 PD3 MIN TYP MAX
Sleep mode 0 0 0 1 HA
Tx mode, LO lowband buffer 0 0 1 31 mA
Rx mode cellular, low gain 0 1 0 9.1 mA
Rx mode cellular, high gain 0 1 1 13 mA
lec Rx mode PCS, low gain, x2 1 0 0 16.2 mA
Rx mode PCS, high gain, x2 1 0 1 21 mA
Rx mode PCS, low gain, no x2 1 1 0 14.6 mA
Rx mode PCS, high gain, no x2 1 1 1 195 mA
Viy Input HIGH voltage 0.5xVcc Vcet0.3 \%
VL Input LOW voltage -0.3 0.2xVce \Y,
IBlIAS Input bias current Logic 1 or logic 0 -5 +5 HA
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AC ELECTRICAL CHARACTERISTICS
Vce = +3.0V, fre = 881 MHz, f o = 963 MHz, Ta = +25°C, over specified frequency range, unless otherwise specified

SYMBOL PARAMETER TEST CONDITIONS MIN LI_?/IYI;S MAX UNIT
Lowband LNA Section
fRE RF input frequency range 869 960 MHz
Gena Small signal gain ENABLED 17 dB
NFenA Noise figure ENABLED 1.7 2.0 dB
IIP3gnA Input 3rd order Intercept Point -7 dBm
P1dBgna | Input 1dB Compression Point =17 dBm
Ggyp Small signal gain BYPASSED -15 dB
NFgyp Noise figure BYPASSED 15 dB
1IP3gyp Input 3rd order Intercept Point 10 dBm
ZIN Input return loss 50Q system 10 dB
ZouTt Output return loss 50Q system 10 dB
Tsw ENABLE/DISABLE speed 20 us
Lowband Mixer Section
fRE RF input frequency range 869 960 MHz
fie IF output frequency range 70 200 MHz
fLo LO input range 939 1160 MHz
GMxR Small signal gain PLo=-5dBm 9 10 11 dB
NFyvxR Noise figure PLo=-5dBm 9.5 10 dB
1IP3uxRr Input 3rd order Intercept Point PLo=-5dBm 4 6 dBm
P1dByxr | Input 1dB Compression Point PLo=-5dBm -16 dBm
PLo LO input power range -7 -5 -3 dBm
Z\N Input return loss 50Q system 10 dB
ZouTt Output return loss 50Q system 10 dB
Two-tone spurious rejection: PLO =-5dBm
o | i) e
S, -t
RF-LO RF to LO isolation TBD dB
LO-RF LO to RF isolation 27 dB
Tsw ENABLE/DISABLE speed 20 us
Lowband LO Buffer Section
PLo LO Input frequency range 939 1160 MHz
Pin LO Input power 50Q matched LB_VCO_IN -7 -5 -3 dBm
PouTt LO Output power 50Q matched LB_VCO_OUT -9 -7 -5 dBm
ZIN Input return loss 50Q system 10 dB
Zout Output return loss 50Q system 10 dB
Harmonic content PLo=-5dBm -20 dBc
Tsw ENABLE/DISABLE speed 20 us
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AC ELECTRICAL CHARACTERISTICS (Continued)
Ve = +3.0V, fre = 1960 MHz, f o = 2042 MHz, Tp = +25°C, over specified frequency range, unless otherwise specified
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP MAX
Highband LNA Section
fRE RF input frequency range 1805 1990 MHz
Gena Small signal gain ENABLED 15 16 17 dB
NFenA Noise figure ENABLED 2.2 25 dB
IIP3gnA Input 3rd order Intercept Point -5 dBm
P1dBgna | Input 1dB Compression Point -15 dBm
IP2ena Input 2nd order Intercept Point 20 dBm
Ggyp Small signal gain BYPASSED -15 dB
NFgyp Noise figure BYPASSED 15 dB
1IP3gyp Input 3rd order Intercept Point 10 dBm
ZIN Input return loss 50Q system, ENA and BYP 10 dB
ZouT Output return loss 50Q system, ENA and BYP 10 dB
Tsw ENABLE/DISABLE speed 20 ps
Highband Mixer Section
fRE RF input frequency range 1805 1990 MHz
fiF IF output frequency range 70 200 MHz
fLo LO input range 1735 2190 MHz
GMmxR Small signal gain PLo=-5dBm 7.5 9 11 dB
Noise figure PLo=-5dBm 8.5 dB
NFmxr — —
Noise figure, doubler on PLo=-5dBm dB
Input 3rd order Intercept Point PLo=-5dBm 2 dBm
IP3pxRr Idnput 3rd order Intercept Point, PLo=-5dBm 2 4 dBm
oubler on
P1dByxr | Input 1dB Compression Point PLo=-5dBm -16 dBm
v, | b shurus eectn e @ e 2
el e e s N 2013 ANz @-50Bm. -7 | dem
Two-tone spurious rejection: PLo =-5dBm,
fre—fTx , FRFfTx=fIF ‘;F;;iggggmgi gjgggm TBD dBm
eone 2lae—1Tx), fre-TX=fgl2 fre=1051.0MHz @-S6dBm o7 | dem
3(fre—fTx ), fre—fTx=fie/3 ‘;F;Ejé’gg Py gjgggm —97 dBm
PLo LO input power range -7 -5 -3 dBm
Z\N Input return loss 50Q system 10 dB
ZouTt Output return loss 50Q system 10 dB
RF-LO RF to LO isolation to LB VCO Output TBD dB
LO-RF LO to RF isolation 27 dB
Tsw ENABLE/DISABLE speed 20 ps
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AC ELECTRICAL CHARACTERISTICS (Continued)
Ta = +25°C, V¢ = +3.0V, over specified frequency range, unless otherwise specified
SYMBOL PARAMETER TEST CONDITIONS LMITS UNITS
MN [ TYP | MmAX
Highband LO Buffer Section
PLo LO Input frequency range 1735 2190 MHz
Pin LO Input power 50Q matched HB_VCO_IN -7 -5 -3 dBm
PouTt LO Output power 50Q matched HB_VCO_OUT -10 dBm
ZIN Input return loss 50Q system 10 dB
ZouT Output return loss 50Q system 10 dB
Harmonic content PLo =-5dBm -20 dBc
Tsw ENABLE/DISABLE speed 20 us
x2 LO Doubler Section
fLo LO Input frequency 867.5 1095 MHz
Pin LO Input power 50Q matched LB_VCO_IN -7 -5 -3 dBm
ZIN Input return loss 50Q system 10 dB
ZouTt Output return loss 50Q system 10 dB
Tsw ENABLE/DISABLE speed 20 us
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PIN NO PIN MNEMONIC DCV EQUIVALENT CIRCUIT
Vee
1 HB LNA OUT %
SR01786
GND
2 GND Vaias
5K
3 HB LNA IN 0.8
SR01787
Vee
4 Vee VBias

5 HB MXR+ IN 1.2
6 HB MXR-IN 1.2
SR01788
7 PD1
10 PD2 Apply externally
14 PD3

SR01789
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PIN NO PIN MNEMONIC DCV EQUIVALENT CIRCUIT

Vee
Vee
9 HB VCO OUT Pull-up externally to V¢
= SR01790
Vee
12 LB VCO OUT Vec—0.2V _K: %2

SR01791

Vee VBias VBias

13 HB VCO IN 1.9 é% ; i
SR01792
Vee
15 LB VCO IN 1.0

SR01793

1999 Mar 18 9



Philips Semiconductors Preliminary specification

Low voltage dual-band RF front-end SA3600
PIN NO PIN MNEMONIC DCV EQUIVALENT CIRCUIT
Vee
2 pF
17 MXR- OUT
Pull-up externally to Ve
18 MXR+ OUT
SR01794

Vee VBIAs

20 LB MXR IN 1.2 i E
SR01795
VBias

5K
22 LB LNAIN 0.8

SR01796

Vee
24 LB LNA OUT Pull-up externally to V¢ 1 I:I

= SR01797

Vee
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TSSOP24: plastic thin shrink small outline package; 24 leads; body width 4.4 mm SOT355-1
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DIMENSIONS (mm are the original dimensions)
A
UNIT [ 2| A1 | Az | As | bp c pM | E@ | e HE L Lp Q v w y zM | 9
0.15 | 0.95 0.30 0.2 7.9 4.5 6.6 0.75 0.4 0.5 8°
mm | 110 605 | 080 | %25 [ 019 | 01 | 7.7 | 43 | 9% | 62 | 10 |os0| 03 | %2 [ O] OV | g2 | oo
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT355-1 MO-153AD = @ PPN
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Data sheet status

Data sheet Product Definition [1]

status status

Objective Development This data sheet contains the design target or goal specifications for product development.

specification Specification may change in any manner without notice.

Preliminary Qualification This data sheet contains preliminary data, and supplementary data will be published at a later date.

specification Philips Semiconductors reserves the right to make chages at any time without notice in order to
improve design and supply the best possible product.

Product Production This data sheet contains final specifications. Philips Semiconductors reserves the right to make

specification changes at any time without notice in order to improve design and supply the best possible product.

[1] Please consult the most recently issued datasheet before initiating or completing a design.

Definitions

Short-form specification —  The data in a short-form specification is extracted from a full data sheet with the same type number and title. For
detailed information see the relevant data sheet or data handbook.

Limiting values definition —  Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or
atany other conditions above those given in the Characteristics sections of the specification is notimplied. Exposure to limiting values for extended
periods may affect device reliability.

Application information —  Applications that are described herein for any of these products are for illustrative purposes only. Philips
Semiconductors make no representation or warranty that such applications will be suitable for the specified use without further testing or
modification.

Disclaimers

Life support — These products are not designed for use in life support appliances, devices or systems where malfunction of these products can
reasonably be expected to result in personal injury. Philips Semiconductors customers using or selling these products for use in such applications
do so at their own risk and agree to fully indemnify Philips Semiconductors for any damages resulting from such application.

Rightto make changes— Philips Semiconductors reserves the right to make changes, without notice, in the products, including circuits, standard
cells, and/or software, described or contained herein in order to improve design and/or performance. Philips Semiconductors assumes no
responsibility or liability for the use of any of these products, conveys no license or title under any patent, copyright, or mask work right to these
products, and makes no representations or warranties that these products are free from patent, copyright, or mask work right infringement, unless
otherwise specified.
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811 East Arques Avenue All rights reserved. Printed in U.S.A.
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