QO MITEL

SEMICONDUCTOR

SL6679

Direct Conversion FSK Data Receiver

Preliminary Information

Supersedes September 1996 version, DS4410-1.5

The SL8679 is an advanced Direct Conversion FSK Data
Receiver for operation up to 450 MHz. The device integrates all
functions to convert a binary FSK modulated RF signal into a
demodulated data stream.

Adjacent channel rejection is provided using tuneable gyrator
fiters. RF and audio AGC functions assist operation when large
interfering signals are present and an automatic frequency control
(AFC;) function is provided to extend centre frequency acceptance.

FEATURES

M Very Low Power Operation from Single Cell
B Superior Sensitivity

B Operation at 512, 1200 and 2400 Baud
B On Chip 1 Volt Regulator

B 1mm Height Miniature Package

B Automatic Frequency Control Function
B Programmable Post Detection Filter

B AGC Detection Circuitry

B Power Down Function

B Battery Strength Indicator

APPLICATIONS

B Pagers, including Credit Card, PCMCIA and
Watch Pagers

B Low Data Rate Receivers, e.g. Security Systems

ORDERING INFORMATION

SLE679/KG/TP1N  1mm TQFP device, baked and dry
packed, supplied in trays

SLE679/KG/TP1Q  1mm TQFP device, baked and dry
packed, supplied in tape and reel

DS4410-2.1 April 1998
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Fig. 1 Pin identification diagram (fop view). See Table 1 for
pin descriptions

ABSOLUTE MAXIMUM RATINGS

Storage temperature —55°C to+150°C
Operating temperature —10°C to+55°C
Maximum voltage on any pin wr.t. any +4V
other pin, subject to the following conditions:
Current, pin 3 (MIXIP), pin 5 (MIXPB), <5ma,
pin 12 (LOIPI) and pin 14 {LOIPB})
Most negative voltage on any pin —0-5V w.rt. gnd
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Fig. 2 Block diagram of SL6679
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Pin number Pin name Pin description
1 IRF LNA current source
2 GND Ground
3 MIXIP A Mixer input A
4 MIX DEC Mixer biasing decouple
5 MIXIP B Mixer input B
8 REG CNT 1V regulator control external PNP drive
7 VREG 1V regulator output voltage
8 TPI | channel pre-gyrator filter test point.
9 11 Mixer output, | channel
10 12 Mixer output, | channel
11 VCC1 Positive supply 1
12 LOIP | LO input channel |
13 GYRI Gyrator current adjust pin
14 LOIPQ LO input channel Q
15 ) Mixer output, Q channel
16 Q2 Mixer output, Q channel
17 TPQ Q channel pre-gyrator filter test point
18 VREF Reference voltage
19 AFC OP AFC output
20 BEC Battery economy control
21 DATAOP Data output pin
22 VCC2 Positive supply 2
23 BATT FLAG Battery flag output
24 AFC1 AFGC characteristic defining pin
25 AFC2 AFC characteristic defining pin
26 BRF CNT Bit rate filter control
27 BRF1 Bit rate filter 1, output from detector
28 VBATT Battery flag input voltage
29 TPLIMI | channel limiter {post gyrator filter) test point, output only
30 IAGC OP Audio AGC output current
31 TCADJ Audio AGC time constant adjust
32 GTHADJ Audio AGC gain and threshold adjust. RSSI signal indicator

Table 1 516679 pin descriptions




ELECTRICAL CHARACTERISTICS (1)
Electrical Characteristics (1) are guaranteed over the following range of operating conditions unless otherwise stated
T = +25°C, Vcc1 = 13V, Vccz = 27V

AMB
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Value
Characteristic Pin Min. Typ. | Max. Units Conditions

Supply voltage, Vel 11 095 1-3 27 vV Vee1=Vge2—0-8V
Supply voltage, V2 22 1-9 27 35 v
Supply current, lee1 11 1-20 1-60 2:2 mA | Including IRF
Supply current, lgc2 22 260 390 490 pA
1 volt regulator, Vreg 7 0-95 1-0 1-05 v lLoan = 3mA, external PNP{B=100, Ve =0-1V)
1 volt regulator load current 7 025 3 mA | External PNP (he=100, Ve = 0-1V)
LNA current source, IRF 1 375 500 | 700 HA PTAT, voltage on pin 1= 0-3V and 1-3V
Reference voltage, Vrer 18 1-15 1-25 | 1-31 A Typical temperature coefficient = +0-1mV/°C
Vger source current 18 20 HA
Vrer sink current 18 1-0 pA
Data Amplifier

DATA OP sink current 21 25 pA | Output logic low, pin 21 voltage = 0-3V

DATA OP leakage current 21 1-0 HA Qutput logic high, pin 21 voltage = Vpe2

Qutput mark:space ratio 21 79 9.7 Preamble at 1200 baud, Af = 4kHz,

pin 26 = 0V, BRF capacitor = 560pF,
DATA OP pullup resistor = 200kQ

Battery Economy

Power down I 1 11 05 10 HA Pin 20 = logic low

Power down |2 22 2:0 10 HA Pin 20 = logic low

BEC input logic high 20 |Vge2-0-3V V2 v Powered up

BEC input logic low 20 0 0-3 v Powered down

BEC input current 20 -1-0 1-0 HA Powered up

BEC input current 20 -1-0 1-0 HA Powered down
Battery Flag

Vgarr trigger point 28 1-04 1-08 | 112 A Current sunk by pin 23 = 1pA

BATT FLAG sink current 23 1-0 HA Pin 28 voltage = 1-:04V

BATT FLAG sink current 23 1-0 HA Pin 28 voltage = 1-12V

BATT FLAG sink current 23 25 HA Pin 28 voltage = 1-14V

VpgarT input voltage 28 2:0 v

VgarT input current 28 -1-0 1-0 HA | Vgarr =114V

Vgart input current 28 -1-0 1-0 PA | Vgarr = 1-04V

Continued...
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ELECTRICAL CHARACTERISTICS (1) (Cont.)
Electrical Characteristics (1) are guaranteed over the following range of operating conditions unless otherwise stated

TAMB = +25°C, Vcc1 = 13V, Vccz = 27V
Value
Characteristic Pin Min. Typ. Max. Units Conditions
Mixers
LO DC bias voltage 12,14 Veel v
Gain to TPI 358,12 38 42 486 dB LO inputs (12, 14) driven in quadrature:
45mVrms at 450MHz, CW.
Mixer inputs (3, 5) driven differentially:
0-45mVrms at 450-004MHz, CW.
Gainto TPQ 35,14, 38 42 46 dB As gainto TPI
17
Match of gain to TPI 3,58, —1 0 +1 dB As gain toTPI
and TPQ 12,1417
Audic AGC
IAGC OP max. sink current 30 45 HA TPI, TRQ signhals limiting
IAGC OP leakage current 30 1 pA No signal applied
AFC
AFC DC current, lAFC4k5 19 0-0 IJ.A fC = fLo+4'5kHZ, Ccw
AFC DC current 19 larcans | laFcaxs pA fe =fio+2-5kHz, CW
+0-2 +0-7
AFC DC current 19 larcaks | larcas HA fg = fig+6-5kHz, CW
—0-9 —-0-2
Bit Rate Filter Control
BRF CNT input logic high 26 Vee2 Vec2 v 2400 baud
—0-3
BRF CNT input logic low 26 0 0-1 v 1200 baud
Tristate IYP current window 26 —0-4 +0-4 pA 512 baud
BRF 1 output current 27 35 pA Pin 26 logic high
BRF 1 output current 27 17 pA Pin 26 logic low
BRF 1 output current 27 0-74 pA Pin 26 logic tristate {(open circuit)
BRF CNT input high current| 26 -75 +15 pA
BRF CNT input low current 26 —75 +7-5 pA




ELECTRICAL CHARACTERISTICS (2)
Electrical Characteristics (2) are guaranteed over the following range of operating conditions unless otherwise stated.
Characteristics are tested at room temperature only and are guaranteed by characterisation test or design.

Al
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T ME = —10°C o +55°C, Vcc1 =14Vio 20V, VCC2 =23V 1o 3-2V. VCC1 <V002—0'8V

Value
Characteristic Pin Min. Typ. | Max. Units Conditions
Supply voltage, Vel 11 0-95 1-3 27 v Voel1=Vee2—-0-8V at =25°C only
Supply voltage, V2 22 19 27 35 v
Supply current, Igc1 11 1-60 24 mA Including IRF
Supply current, lgc2 22 350 510 HA
1 volt regulator, Vreg 7 0-93 1-0 1-05 v I oan = 3mA, external PNP{B=100, Vee=0-1V)
1 volt regulator load current 7 0-25 3 mA External PNP{hge=z=100, Ve = 0-1V)
LNA current source, IRF 1 375 500 800 HA PTAT, voltage on pin 1= 0-3V and 1-3V
Reference voltage, Vrer 18 1-13 1-25 | 1-33 v Typical temperature coefficient = +0-1my/°C
Vrep source current 18 18 pA
VRer sink current 18 0-8 HA
Turn-on time 9 ms Stable data O/P when 3dB above sensitivity.
Cvrer = 2-2uF
Turn-off time 2 ms Fall to 10% of steady state lge1. Cyrer = 2:2uF
Data Amplifier
DATA OP sink current 21 22 pA | Output logic low, pin 21 voltage = 0-3V
DATA OP leakage current 21 15 HA Output logic high, pin 21 voltage = Ve2
Qutput mark:space ratio 21 79 97 Preamble at 1200 baud, Af = 4kHz,
pin 26 = 0V, BRF capacitor = 560pF,
DATA OP pullup resistor = 200k
Battery Economy
Power down lgc1 11 05 12 HA Pin 20 = logic low
Power down lgg2 22 20 12 pA Pin 20 = logic low
BEC input logic high 20 [|Ve2-0-3V Vee2 v Powered up
BEC input logic low 20 0 0-3 v Powered down
BEG input current 20 -15 15 pA Powered up
BEC input current 20 -15 1-5 HA Powered down
Battery Flag
VatT trigger point 28 1-04 1-08 | 1-12 v Current sunk by pin 23 = 1pA
BATT FLAG sink current 23 2 HA Pin 28 voltage = 1-04V
BATT FLAG sink current 23 2 pA Pin 28 voltage = 1-12V
BATT FLAG sink current 23 20 HA Pin 28 voltage = 1-14V
VparT input voltage 28 2:0 v
VaaTT Input current 28 —1-5 1-5 pA Vearr = 1-14V
VparT input current 28 -15 15 HA VgarT = 1-04V

Continued...
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ELECTRICAL CHARACTERISTICS (2) {(Cont.)
Electrical Characteristics (2) are guaranteed over the following range of operating conditions unless otherwise stated.
Characteristics are tested at room temperature only and are guaranteed by characterisation test or design.

Ty = —10°Cto +55°C, Vgl = 1-4V 1o 2:0V, V2 = 2:3V 10 3-2V. V1<V p2—-0-8V

AM
Value
Characteristic Pin Min. Typ. Max. Units Conditions
Mixers
LO DC bias voltage 12,14 Vool v
Gainto TPI 358,12 35 42 46 dB LO inputs (12, 14) driven in quadrature:
45mVrms at 450MHz, CW.
Mixer inputs (3, 5) driven differentially:
0-45mVrms at 450-004MHz, CW.
Gainto TPQ 35,14, 35 42 46 dB As gain to TPI
17
Match of gain to TPI 3,58, —15 0 +1-5 dB As gain toTPI
and TPQ 12,1417
Audio AGC
IAGC OP max. sink current 30 30 45 70 HA TPI, TPQ signals limiting
IAGC OP leakage current 30 1 pA No signal applied
AFC
AFC DC current, lAFC4k5 19 0-0 IJ.A fC = fLo+45kHZ, CW
AFC DC current 19 larcas | arcass pA fo =fo+2-5kHz, CW
+0-1 +0-7
AFC DC current 19 larcaks | laFcans HA fo = fLo+6-5kHz, CW
-0-9 -0
Bit Rate Filter Control
BRF CNT input logic high 26 V2 Vo2 v 2400 baud
—0-3
BRF CNT input logic low 26 0 0-1 v 1200 baud
Tristate IYP current window 26 —04 +0-4 pA 512 baud
BRF 1 output current 27 35 HA Pin 26 logic high
BRF 1 output current 27 17 pA Pin 26 logic low
BRF 1 output current 27 0-74 pA Pin 26 logic tristate (open circuit)
BRF CNT input high current] 26 -10 +10 HA
BRF CNT input low current 26 -10 +10 HA




RECEIVER CHARACTERISTICS (450MHz)
Receiver Characteristics (450MHz) are guaranteed over the following range of operating conditions unless otherwise stated.
Characteristics are not tested but are guaranteed by characterisation test or design. All measurements made using the
characterisation circuit Fig. 5. See Application Note AN137 for details of test method.

Tawg = —10°C to +55°C, V1 =1:04V 10 2:0V, V2 = 2:3V 10 3-2V, V1<V c2—0-8V, carrier frequency = 450MHz,
BER =1 in 30, AFC open loop. LNA gain set such that an RF signal of—73dBm at the LNA input, offset from the LO
by 4kHz, gives a typical IF signal level of 300mV p-p at TP and TPQ. LNA noise figure<2dB

SL6679

Value
Characteristic Min. Typ. Max. Units Conditions
Sensitivity —128 dBm | 512bps, Af =4-5kHz
-126 —122 | dBm | 1200bps, Af =4-0kHz
—123 —119 | dBm | 2400bps, Af =4-5kHz. LO = —15dBm
Intermodulation, IP3 57 dB 512bps, Af = 4-5kHz
50 55 dB 1200bps, Af = 4-0kHz
48 53 dB 2400bps, Af =4-5kHz. LO = —15dBm. Channel
spacing 25kHz
Adjacent Channel 70 dB 512bps, Af =4-5kHz
625 69 dB 1200bps, Af = 4-0kHz
60 66 dB 2400bps, Af =4-5kHz. LO = —15dBm. Channel
spacing 25kHz
Deviation Acceptance
Up +1-9 kHz | 512bps, Af = 4-5kHz, no AFC
Down —25 kHz 512bps, Af = 4-8kHz, no AFC
Up +1-8 +3-0 +4-6 | kHz | 1200bps, Af =4-0kHz, no AFC
Down —27 —-2-3 —1-7 | kHz 1200bps, Af =4-0kHz, no AFC
Up +1-7 +25 +4-6 | kHz | 2400bps, Af =4-5kHz, no AFC
Down -3 —-2-3 —1-7 | kHz 2400bps, Af =4-5kHz, no AFC
Centre Frequency Acceptance +2-8 kHz | 512bps, Af =4-BkHz, no AFC
+2-0 +2-5 +2:9 | kHz 1200bps, Af =4-0kHz, no AFC
+2-0 +2-5 +32 | kHz 2400bps, Af =4-5kHz, no AFC
AFC Capture Range (AFC +4 kHz | 512bps, Af =4-5kHz. All at sensitivity +3dB or above
Closed Loop) +3-5 kHz | 1200bps, Af =4-0kHz. All at sensitivity +3dB or above
=4 kHz | 2400bps, Af =4-5kHz. All at sensitivity +3dB or above
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RECEIVER CHARACTERISTICS (280MHz)
Receiver Characteristics (280MHz) are guaranteed over the following range of operating conditions unless otherwise stated.
Characteristics are not tested but are guaranteed by characterisation test or design. All measurements made using the
characterisation circuit Fig. 5. See Application Note AN137 for details of test method.

T = —10°Cto +55°C, Vel = 1-04V to 2-0V, V2 = 2-3V 1o 3-2V, V1<V (2 0-8V, carrier frequency = 280MHz,
BER =1 in 30, AFC open loop. LNA gain set such that an RF signal of—73dBm at the LNA input, offset from the LO
by 4kHz, gives a typical IF signal level of 300mV p-p at TP and TPQ. LNA noise figure<2dB

modulation acceptance

Value
Characteristic Min. Typ. Max. Units Conditions
Sensitivity —129 dBm | 512bps, Af =4-5kHz
—128 | —127 | —124 | dBm | 1200bps, Af =4-0kHz
—-127 | —124 | —121 |dBm | 2400bps, Af=4-5kHz. LO = —15dBm
Intermodulation, IP3 57 dB 512bps, Af = 4-5kHz
52 56 60 dB 1200bps, Af = 4-0kHz
49 535 57 dB 2400bps, Af =4-5kHz. LO = —15dBm. Channel
spacing 25kHz
Adjacent Channel 72 dB 512bps, Af =4-5kHz
625 69 80 dB 1200bps, Af = 4-0kHz
60 60 77 dB 2400bps, Af =4-5kHz. LO = —15dBm. Channel
spacing 25kHz
Deviation Acceptance
Up +1-9 kHz | 512bps, Af = 4-5kHz, no AFC
Down —25 kHz 512bps, Af = 4-8kHz, no AFC
Up +1-8 +3-0 +4-6 | kHz | 1200bps, Af =4-0kHz, no AFC
Down —-3-8 —-2-9 —1-7 | kHz 1200bps, Af =4-0kHz, no AFC
Up +1-7 +25 +4-6 | kHz | 2400bps, Af =4-5kHz, no AFC
Down —-3-0 —-2-3 —1-7 | kHz 2400bps, Af =4-5kHz, no AFC
Centre Frequency Acceptance +31 kHz | 512bps, Af =4-BkHz, no AFC
+2-0 +2-9 +31 | kHz 1200bps, Af =4-0kHz, no AFC
+2-0 +2-5 +32 | kHz 2400bps, Af =4-5kHz, no AFC
AFC Capture Range (AFC +4 kHz | 512bps, Af =4-5kHz. All at sensitivity +3dB or above
Closed Loop) +3-5 kHz | 1200bps, Af =4-0kHz. All at sensitivity +3dB or above
=4 kHz | 2400bps, Af =4-5kHz. All at sensitivity +3dB or above
1MHz Blocking 75 dB 512bps, Af =4-5kHz
67 75 78 dB 1200bps, Af = 4-0kHz
65 73 76 dB 2400bps, Af =4-5kHz. LO = —15dBm
Mark:space amplitude 20 23 dB 2400bps, R14 = 120k (Fig. 5), room temperature

only. See Note.

NOTE

The mark:space amplitude acceptance is the maximum amplitude ratio which can occur {for example due to Simulcast conditions) with 2400bps,

using a POCSAG decoder with R14 = 120k to achieve an 80% call rate and the lower amplitude set at a sensitivity of +20dB. the maxima and
minima of the amplitude modulation correspoend to the positive and negative (or vice versa) frequency shifts of the FSK modulation.




OPERATION OF SL6679

Low Noise Amplifier

To achieve optimum performance it is necessary to incor-
porate a Low Noise RF Amplifier at the front end of the
receiver. This is easily biased using the on-chip voltages and
current source provided. All voltages and current sources
used for bias of the RF amplifier, receiver and mixers should
be RF decoupled using 1nF capacitors. The receiver also
requires a stable Local Oscillator at the required channel
frequency.

Local Oscillator

The Local Oscillator signal is applied to the device in
phase quadrature. This can be achieved with the use of two
RC networks operating at their — 3dB/45° transfer character-
istic. The RC characteristics for | and Q channels are com-
binedto give a full 90° phase differential between the LO ports
of the device. Each LO port also requires an equal level of
drive from the oscillator. This is achieved by forming the two
RC networks into a power divider.

Gyrator Filters

The on-chipfilters include an adjustable gyrator filter. This
may be adjusted by changing the value of the resistor con-
nected between pin 13 and GND. This allows adjustment of
the filters’ cutoff frequency and allows for compensation for
possible process variations.

Audio AGC (Fig. 3)

The Audio AGC consists of a current sink which is control-
led by the audio (baseband) signal. It has three parameters
that may be controlled by the user. These are the attack (turn
on ) time, decay (duration) time and threshold level. The
attack time is simply determined by the value of the external
capacitor connected to TCADJ. The external capacitor is in
series with an internal 100kQ resistor and the time constant
of this circuit dictates the attack time of the AGC.

i.e. taTrack = 100kQxC18

The decay time is determined by the external resistor
connected in parallel with the capacitor CTC. The decay time
is simply

tpbecay = R17xC18

When a large audio (baseband) signal is incident on the
input to the AGC circuit, the variable current source is turned
on. This causes a veltage drop across R13. The veltage
potential between Vger and the voltage on pin 31 causes a
current to flow in pin 30. This charges up C18 through the
100k internal resistor. As the voltage across the capacitor
increases, a current source isturned on and this sinks current
from pin 32. The current sink on pin 32 can be used to drive

SL6679

the external AGC circuit by causing a PIN diode to conduct,
reducing the signal to the RF amplifier.

RF AGC

The RF AGC is an automatic gain control loop that
protects the mixer's RF inputs, Pins3 and 5, from large out of
band RF signals. The loop consists of an RF received signal
strength indicator which detect the signal at the inputs of the
mixers. This RSS8I signal is then used to control the LNA
current source (pin 1).

Regulator

The on-chip regulator should be used in conjunction with
asuitable PNP transistorto achieve regulation. As thetransis-
tor forms part of the regulator feedback loop the transistor
should exhibit the following characteristics:

HFE>1OO for VCE> =01V

If no external transistor is used, the maximum current
sourcing capability of the regulator is limited to 30pA.

Automatic Frequency Control (Fig. 4)

The Automatic Frequency Control consists of a detection
circuit which gives a current output at AFC OP whose magni-
tude and sign is a function of the difference between the local
oscillator (fL o) and carrier frequencies (fg). This output current
is then filtered by an off-chip integrating capacitor. The
integrator’s output voltage is used to control a voltage control
crystal oscillator. This closes the AFC feedback loop giving
the automatic frequency control function. For an FSK modu-
lated incoming RF carrier, the AFC OP current’s polarity is
positive, i.e.current is sourced for fg<fp<f o+4kHz and
negative, i.e. current is sunk, for f o>fc>f o—4kHz. The
magnitude of the AFC OP current is a function of frequency
offset and the fransmitted data’'s bit stream. If the carrier
frequency, (fz), equals the local oscillator frequency, (fiq)
then the magnitude of the current is zero.

BIT RATE FILTER CONTROL

The logic level on pin 26 controls the cutoff frequency of
the 1st order bit rate for a given bit rate filter capacitor at pin
27. This allows the cutoff frequency to be changed between
fe, 2fc and 0-43f through the logic level on pin 26. This
function isachieved by changingthe value ofthe currentinthe
44 detector's output stage. A logic zero (0V to 0-1V) on pin 26
gives acutoff frequency of fpalogicone (Vo2 —0-3Vio Viec2)
gives a cut off frequency of 2f; and an open circuit at pin 26
gives a cutoff frequency of 0-43f;.
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Fig.3 AGC schematic
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| CvREF
vec2 | ; c1s C30
| Cint1 CiNT 2
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CIRCUIT DIODE
l,, Rn °2|1
¢25 =
________ —1 c22
Fig. 4 AFC schematic
Peak deviation Baud rate Component (Fig. 4)

(kHz) (bps) c22 | ¢c21 | RN

35 512, 1200, 2400 | 750pF | 2-0nF | 15kQ

4 512,1200, 2400 | 560pF| 1-5nF | 18kQ

4-5 512, 1200, 2400 | 510pF| 1-3nF | 15kQ

5 512, 1200, 2400 | 470pF| 1-2nF | 15kQ

55 512,1200, 2400 | 430pF| 1-1nF | 18kQ

Table 2 AFC defining components
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12

Resistors Capacitors Capacitors (cont.) Inductors
R1 47k | CH 12pF | C18 100nF | L1 56nH
R2 4:7kQ | G2 O/C C19 1nF 1 30nH 1:1, Coileraft M1686-A
R3 1-5kQ | C3 220nF| G20 2-2pF Transistors
R4 100Q | C4 1nF C21 1-5nF
R5 10002 | G5 1nF C22 S60pF | TR1 Toshiba 28C5065
R6 100Q | Cs 1nF Gz23 1nF TR2 Toshiba 28C5065
R7 100Q | C7 1nF C24 2-:2uF | TR3 FMMTS589 (Zetex ZTX550)
Ra 430k | C8 3-3pF | G25 100nF
Ro 220k | C9 4:7nF | C26 100nF
R10 S/C C10 47nF | C27 560pF
Ri1 15k | G 4-7pF | C28 1nF
Ri2 2kQ Cc12 5-6pF | C29 1nF
R13 3gka | C13 1nF C30 1nF
R4 180k | C14 1nF Ca2 100nF
R15 430kQ| C15 1nF Ca3 100nF
R16 220k | Cie 1nF ca4 100nF
R17 220k | C17 2-2pF | vCH 3-10pF
R18 3-3MQ

Table 3 Component list for 280MHz characlerisation board

Resistors Capacitors Capacitors (cont.) Inductors
R1 4:7kQ | CH O/C Cc18 100nF | L1 47nH
R2 47k | C2 O/C C19 1nF T1 16nH 1:1, Coileraft Q4123-A
R3 1-5k2 | C3 1nF C20 2-2pF Transistors
R4 10002 | C4 1nF Ca1 1-5nF
R5 10002 | G5 1nF c22 560pF | TR1 Philips BFT25A
R6 10002 | Cs 1nF Cca3 1nF TR2 Philips BFT25A
R7 100Q | C7 1nF Ca24 2-2uF | TR3 FMMTS589 (Zetex ZTX550)
R8 430kQ| C8 3-3pF | C25 100nF
Rg 220k | Cs 4:7nF | C26 100nF
R10 S/IC C10 4-7nF | C27 560pF
R11 15k | C11 3-9pF | C28 1nF
Ri2 2kQ Cc12 3-3pF | C29 1nF
R13 3%k | C13 1nF Cao 1nF
R14 180k | C14 1nF Ca2 100nF
R15 430kQ| C15 1nF Ca3 100nF
Ri6 220kQ| C1e 1nF ca4 100nF
R17 220kQ| C17 2-2pF | vCH 3-10pF
R18 3.3MQ

Table 4 Component list for 450MHz characterisation board




TYPICAL DC PARAMETERS (FIGS. 6 TO 8)
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Fig. 6b Typical Ipp2
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Standard Mitel characterisation board {Fig. 5)

lec1 includes IRF LNA current (typ. 500pA) but does not include the regulator load current

The Audio AGC and RF AGC are both inactive

lec2 is measured with BATTFLAG and DATAS OP high, fg = 282MHz

VgarT connected to Vel

60 80

Fig. 6 Typical Ion1 and lop2 v. supply and temperalure
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Conditions

Standard Mitel characterisation board (Fig. 5)
lce1 includes IRF LNA current (typ. 500pA) but does not include the regulator load current
The Audio AGC and RF AGC are both inactive

lcc2 is measured with BATTFLAG and DATAS OP high, fg = 282MHz

VgarT connected to Vel
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Fig. 7 Typical Viper and Vigeg v. supply and temperature
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Fig. 8a Typical IRF (Vge = 0-3V)
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Fig. 8b Typical IRF (Vige = 1-3V) -
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Standard Mitel characterisation board (Fig. 5)

lcc1 includes IRF LNA current (typ. 500pA) but does not include the regulator load current

The Audio AGC and RF AGC are both inactive

lcc2 is measured with BATTFLAG and DATAS OP high, fg = 282MHz

VgarT connected to Vel

60 80

Fig. 8 Typical I v. supply and temperature
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Conditions

Standard Mitel characterisation board (Fig. 5}

Igc1 includes IRF LNA current (typ. S00uA) but does not include the regulator load current
The Audio AGC and RF AGC are both inactive

lcc2 is measured with BATTFLAG and DATAS OP high, f¢ = 282MHz

VearT connected to V1

Fig. 9 Typical battery flag trigger voltage (Vgarriac = Veo/2) v. supply and lemperature

TYPICAL AC PARAMETERS (FIGS. 10 TO 13)

TEMPERATURE °C
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Conditions

282 Mitel characterisation board (Fig. 5), fp = 282MHz

1200bps baud rate, 4kHz peak deviation frequency, BER 1 in 30

The LNA gainis set such that an RF signal of —73dBm atthe LNA input, offset from the LO by 4kHz, gives a typical signal
level of 300mVp-p at TPl and TPQ

16

Fig. 10 Typical sensitivity v. supply and temperature
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Fig. 11a Typical IP3
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Fig. 11b Typical adjacent channel
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282 Mitel characterisation board (Fig. 5), fg = 282MHz

1200bps baud rate, 4kHz peak deviation frequency, BER 1 in 30

The LNA gain is set such that an RF signal of —73dBm at the LNA input, offset fromthe LO by 4kHz, gives atypical signal
level of 300mVp-p at TPl and TPQ

Fig. 11 Typical IP3 and adjacent channel v. supply and temperattire
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DEVIATION ACCEPTANCE UP {(kHz)
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Fig. 12a Typial deviation acceptance UP
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282 Mitel characterisation board (Fig. 5), fc = 282MHz

1200bps baud rate, 4kHz peak deviation frequency, BER 1 in 30
The LNA gain is set such that an RF signal of —73dBm at the LNA input, offset fromthe LO by 4kHz, gives atypical signal
level of 300mVp-p at TPl and TPQ
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Fig. 12 Typical deviation acceptance v. supply and temperattire
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315 T Fig. 13a Typical centre frequency acceptance
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282 Mitel characterisation board (Fig. 5), fg = 282MHz

1200bps baud rate, 4kHz peak deviation frequency, BER 1 in 30

The LNA gain is set such that an RF signal of —73dBm at the LNA input, offset fromthe LO by 4kHz, gives atypical signal
level of 300mVp-p at TPl and TPQ

Fig. 13 Typical centre frequency acceptance and 1MHz blocking v. supply and temperature
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PACKAGE DETAILS

Dimensions are shown thus: mm (in).

AR “

0° - 7;1/&
l—_ 02 (0-008)
MAX.

L 0-95/1-05
— o — {0-037/0-041)
| — [T 1 1-0/1-20
66/7:2 | I — —» (0-039/0-047)
MAX.
(0-268/0-283) [T [TT 1  560(022)  880/9-20
sQ. [ E—— i — NOM. {0-346/0-362)
C—TT)| PIN 1 IDENT N —
PIN 32 1T TT—1 0:45/0-75
“a— a T (0-018/0-030)
N

0-30/0-45

> i N
w'“ﬂWB)AP H‘

*
0-05/015
(0-002/0-006)

32 LEADS AT

0-80 (0-0315)

NOM. SPACING
NOTES

1. Controlling dimensions are millimetres.

2. This package outline diagramis for guidance
only. Please contact your Mitel Customer
Service Centre for furtherinformation.

32-LEAD THIN QUAD FLATPACK - TP32
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