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Low-voltage high performance mixer FM IF

system with high-speed RSSI

DESCRIPTION

The SAB36 is a low-voitage high performance monolithic FM IF
system with high-speed RSS! incorporating a mixer/oscillator, two
limiting intermediate frequency ampiifiers, quadrature detector,
logarithmic received signal strength indicator (RSSI), voltage
regulator, wideband data output and fast RSSI op amps. The
SAB36 is available in 20-lead SOL (surface-mounted small outline
large package) and 20-lead SSOP (shrink small outline package).

The SA636 was designed for high bandwidth portable
communication applications and will function down to 2.7V. The RF
section 1s simular to the famous NE605. The data output has a
minimum bandwidth of 600kHz. This is designed to demodulate
wideband data. The RSS! output s amplified. The RSSI output has
access to the feedback pin. This enables the designer to adjust the
level of the outputs or add fiitering.

SAB36 incorporates a power down mode which powers down the
device when Pin 8.1s low. Power down logic leveis are CMOS and
TTL compatible with high input impedance.

APPLICATIONS
® DECT (Digital European Cordless Telephone)

® Digital cordless telephones

® Digital cellular telephones

¢ Portable high performance communications receivers
® Singie conversion VHF/UHF receivers

® F£SK and ASK data receivers

® Wireless LANs

FEATURES
® Wideband data output (600kHz min.)

® Fast RSS! rise and fall imes

@ Low powsr consumption: 6.5mA typ at 3V

® Mixer input to >500MHz

® Mixer conversion power gain of 11dB at 240MHz
® Mixer noise figure of 12dB at 240MHz
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® XTAL oscillator effective to 150MHz (L.C. oscillator to 1GHz locat
oscillator can be injected)

® 92dB of IF Amp/Limiter gain
® 25MHz limiter small signal bandwidth

® Temperature compensated logarithmic Received Signal Strength
indicator (RSSI) with a dynamic range in excess of 90dB

® RSSI output internal op amp
® Internal op amps with rail-to-rail outputs

® Low external component count; suitable for crystal/ceramic/LC
filters

® Excellent sensitivity: 0.54uV into 50Q matching network for 12d8
SINAD (Signal to Noise and Distartion ratio) for 1kHz tone with RF
at 240MHz and IF at 10.7MHz

® £3D hardened
® 10.7MHz filter matching (330Q)
¢ Power down mode {lcc = 200pA)

ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
20-Pin Plastic Small Outline Large (SOL) package (Surface-mount) 40 to +85°C SA6360 0172D
20-Pin Plastic Shrink Small Qutline Package (Surface-mount) -40 to +85°C SA6360K 1563~
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http://www.dzsc.com/stock-ic/SA636D.html
http://www.jdbpcb.com/J/
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Low-voltage high performance mixer FM IF
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ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNITS
Vee Single supply voltage 03t07 v
Vin Voltage applied to any other pin ~0.3 to (Vge+0.3) v
TsTg Storage temperature range -65 to +150 °c
Ta Operating ambient temperature range SA636 —40 to +85 °c
NOTE: 8,5, Thermal impedance D package 90°C/W
DK package 117°CW
DC ELECTRICAL CHARACTERISTICS
Vee = +3V, Ta = 25°C: unless otherwise stated.
LIMITS
SYMBOL PARAMETER TEST CONDITIONS SA636 UNITS
MIN TYP MAX
Vee Power supply voitage range 27 3.0 5.5 v
lec OC current drain Pin 8 = HIGH 5.5 8.5 7.5 mA
| ‘ ¢ Pin 8 LOW -10 10 uA
nput curren Bin 8 HIGH =10 10
nout tevel Pin 8 LOW 0 0.3Vee v
nput feve Bin 8 HIGH 0.7Vco Veo
fce Standby Pin 8 = LOW 0.2 0.5 mA
on Power up time RSS1 valid (10% to 90%) 10 us
toer Power down time RSSI invalid (90% to 10%) 5 us
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AC ELECTRICAL CHARACTERISTICS

Ta = 25°C; V¢ = +3V, unless otherwise stated. RF frequency = 240.05MHz + 14.5dBV RF input stap-up; IF frequency = 10.7MHz; RF levet =
-45dBm; FM modulation = 1kHz with +125kHz peak deviation. Audio output with C-message weighted filter and de-emphasis capacitor. Test
circuit Figure 1. The parameters listed below are tested using automatic test equipment to assure consistent electricat charactenstics. The
limits do not represent the ultimate performance limits of the device. Use of an optimized RF layout will improve many of the listed parameters.

LIMITS
SYMBOL PARAMETER TEST CONDITIONS SA636 UNITS
MN | TYP | mAX
Mixer/Osc section (ext LO = 160mVgus)
fin input signal frequency 500 MHz
fosc External oscillator (buffer) 500 MHz
Noise figure at 240MHz 12 dB
Third-order input intercept point Matched 1=240.05; f2=240.35MHz -16 dBm
Conversion power gain Matched 14.5dBV step-up 8 1 14 dB
RF input resistance Single-ended input 700 Q
RF input capacitance 3.5 pF
Mixer output resistance {Pin 20) 330 Q
{F section
IF amp gain 330Q load 38 a8
Limiter gain 330Q load 54 ds
Input limiting -3dB Test at Pin 18 -108 dBm
AM rejection 80% AM 1kHz 50 dB
Data leve! Rroap = 100kQ 100 130 mVeus
3dB data bandwidth 600 700 kHz
SINAD sensitivity RF level = -111dBm 16 dB
THD Total harmonic distortion -43 -38 dB8
S/N Signal-to-norse ratio No modulation for noise 60 d8
IF levei = -118dBm 0.2 0.5 v
{F RSSI output with butfer IF level = -68dBm 0.3 0.6 1.0 v
IF level = -10dBm 0.9 1.3 1.8 v
IF RSSI output nse time IF frequency = 10.7MHz
(10kHz pulse, no 10.7MHz filter) RF lavel = -56dBm 1.2 us
(no RSS! bypass capacitor) RF level = -28dBm 11 us
IF RSS! output fail trme IF frequency = 10.7MHz
(10kHz puise, no 10.7MHz filter) AF level = -56dBm 2.0 us
(no RSSI bypass capacitor) RF level = -28dBm 73 us
RSS! range 90 dB
RSS! accuracy *15 aB
IF input Impedance 330 Q
IF output impedance 330 Q
Limiter input impedance 330 Q
Limiter output impedance 300 Q
Lirmiter output {evet with no load 130 mVpums
RFAF section (int LO)
System RSS! output RF level = -10dBm 1.4 )
System SINAD RAF levet = -106dBm 12 dB

B 711082k 0083711 T4 mm
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PERFORMANCE CHARACTERISTICS
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PERFORMANCE CHARACTERISTICS (continued)
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PERFORMANCE CHARACTERISTICS (continued)
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PERFORMANCE CHARACTERISTICS (continued)
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PIN FUNCTIONS
PIN PIN PIN PIN
No. | MNEMONIC| €V EQUIVALENT CIRCUIT No. | MNEMONiC| P€ VY EQUIVALENT CIRCUIT
VIcc
|
RSS! ZF_
1 RFIN | +1.07 6 | reeppack] 020
RF ASSI
2 | gypass | V07 7 our | *020
XTAL POWER
3 osc | *+157 8 | pown |*275
JaN R
I + i
vee
i i
— |
XTAL FaN DATA aN
4 osc | +232 I @ 9 our | +109 ‘ 1 1 _
i 1 9}
L T =
1 aY
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i |§ |
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B e QUAD. 0 ZF
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Philips Semiconductors
Low-voltage high performance mixer FM IF

system with high-speed RSSI
PIN FUNCTIONS (continued)
PIN| _ PIN PIN] PN
No. | MNEMoONIC| PC V EQUIVALENT CIRCUIT No. | MnEMONIG| D€V EQUIVALENT CIRCUIT
FAN
LIMITER IF
1 ouT +1.35 16 AMP OUT +1.22
(18]
8.8k 5 8.8k 7AY
LIMITER FAMP |
12| pecoup | +123 17 | oecoup | +1:22
LIMITER . I
13 | coupLing| *1-23 Bl oavpin |12
LIMITER IF AMP
14 IN +1.23 19 DECOUP +1.22
3
. MIXER | 1o
5 GND ) 20 our |+103 @
11
400uA -l-
I} -— —
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Automatic Test Circuit Component List

R1 8.2kQ seiect C1 0.1pF C12 160pF select L1  150nH select for input match

R2 6.42kQ C2 1-5pF select for input match C13 1000pF L2 22nH seiect for input match

R3 347.8Q C3 0.1uF C14  0.1pF L3  47nH select for input match

R4 49.9Q C4 0.1uF C15 1000pF L4  5.6uH select for input match

RS 1kQ C5 1-5pF select for input match C16 0.1pF L5 1.27-2.25uH select for mixer

R6 49.9Q C6 100pF C17  0.1uF output match

R7 6.42kQ *C7 6.8uF 10V C18  1000pF FLT1  10.7MHz (Murata SFE10.7MAS5-A)

R8 347.80Q ol €19 1000pF FLT2  10.7MHz (Murata SFE10.7MAS-A)
R?g ::QSQ c10 ggﬂ';se'“t gi? 0.1uF FLT3 “C” message weighted
A11 49.90 ¢t 0AuF 1pF FLT4 Active de-emphasis

*NOTE: This value can be reduced when a battery is the power source.
Figure 1. SA636 240.05MHz (RF)/10.7MHz (IF) Test Circuit

mm 711082t 0083718 373 WM
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Figure 2. SA636 110.592MHz (RF) / 9.8MHz (IF) DECT Application Circuit
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Table 1. DECT Application Circuit Electrical Characteristics
RF frequency = 110.592MHz; IF frequency = 9.8MHz; RF level = -45dBm: FM modutation = 100kHz with +288kHz peak deviation.
SYMBOL [ PARAMETER I TEST CONDITIONS l TYPICAL | UNITS
Mixer/Os¢ section (ext LO = 160mVpys)
PG Conversion power gain 13 dB
NF Noise Figure at 110MHz 12 dB
P3 Third order input intarcept Matched f1 = 110.592; f2 = 110.892MHz -15 dBm
Rin RF input resistance 630 Q
Cin RF input capacitance 3.6 pF
IF section
{F amp gain 330Q load 38 d8
Limiter amp gain 33022 load 54 dB
Data level N Rroap = 3kQ 130 mVYrMs
3dB data bandwidth 700 kHz
RFAF section (internal LO)
System RSS! output RF level = -10dBm 1.4 v
System S/N? RF level = -83dBm 10 dB
NOTE:

1. 10dB S/N corresponds to BER = 103,

RF GENERATOR SA636 DEMO BOARD

110.592MHz
RSSI__ DATA |
— |

LO/ GENERATOR
120.392MHz
DC VOLTMETER
—
b4
SPECTRUM
Scope ,,A,\ ANALYZER

Figure 3. SA636 Application Circuit Test Set Up i

NOTES:

1, RF generator: Setyour RF generator at 11 0.592MHz. uss a 100kHz modulation frequency and a +288kHz deviation.

2. Layout: The layoutis very cntical in the performance of the recaiver. We highly recommend our demo board layout.

3. RSSK The smallest RSSI voitage (i.e., when no RF inputis present and the input is terminated) is a measurs of the quality of the layout and
design. if the lowest RSSi voltags is 500mV or higher, it means the receiver is in regenerative mode. In that case, the receiver sensifivity
will be worse than expected.

4. Supply bypass and shieiding: Ali of the inductors, the quad tank, and their shield must be grounded. A 0.1uF bypass capacitor on the
supply pin improves sensitivity.

M 711082t 0083720 TS5 W 828
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CIRCUIT DESCRIPTION

The SAB36 is an IF signal processing system suitable for second IF
or single conversion systems with input frequency as high as 1GHz.
The bandwidth of the iF amplifier is about 40MHz, with 3848 of gain
from a 50Q source. The bandwidth of the limiter is about 28MHz
with about 54d8 of gain from a 50Q2 source. However, the
gairvbandwidth distribution is optimized for 10.7MHz, 330Q source
applications. The overall system is well-suited to battery operation
as well as high performance and high quality products of all types,
such as cordless and cellular hand-held phones.

The input staga 1s a Gilbert cell mixer with oscillator. Typical mixer
charactenstics include a noise figure of 14dB, conversion gan of
11d8B, and input third-order intercept of -16dBm. The oscillator wiil
operats in excess of 1GHz in L/C tank configurations. Hartley or
Colpitts circuits can be used up to 100MHz for xtal configurations.
Butler ascillators are recommended for xtal configurations up to
150MHz.

The output of the mixer is intemally loaded with a 330Q resistor
permitting direct connection to a 10.7MHz ceramic filter for
narrowband applications. The input resistance of the timiting IF
amplifiers is also 3301 With most 10.7MHz ceramic filters and
many crystal filters, no impedance matching natwork is necessary.
For applications requiring wideband IF filtering, such as DECT,
external LC filters are used (see Figure 2).' To achieve optimum
linearity of the log signal strength indicator, there must be a 6d8(v)
insertion foss between the first and second IF stages. If the IF filter

M ?711082L 0083722 83y m

or interstage network does not cause 6dB(v) insertion loss, a fixed
or variable resistor can be added between the first IF output (Pin 16)
and the interstage network.

The signal from the second limiting amplifier goes to a Gilbert cell
quadrature detector. One port of the Giibert cell is intemally driven
by the IF. The other output of the IF is AC-coupled to a tuned
quadrature network, This signal, which now has a 90° phase -
relationship to the intemal sighal, drives the other port of the
multiplier ¢ell.

Overall, the IF section has a gain of 90dB. For operation at
intermediate frequency at 10.7MHz. Special care must be given to
layout, termination, and interstage loss to avoid instability.

The demodusiated output (DATA) of the quadrature is a voltage
output. This output is designed to handie a minimum bandwidth of
600kHz. This is designed to demoduiate wideband data, such as in
DECT applications.

A Receive Signal Strength Indicator (RSSI) completes the circuitry.
The output range I1s greater than 90dB and is temperature
compensated. This log signal strength indicator exceeds the critena
for AMPS or TACS cellular telephone, DECT and RCR-28 cordless
telephone. This signat drives an internat op amp. The op amp is
capable of rail-to-rail output. It can be used for gain, filtering, or
2nd-order temperature compensation of the RSS, if needed.

NOTE: dB(v) = 20log VourVin
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