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Characteristic Value Units | Comments
Min Typ Max
Operating Conditions
Supply Voltage 27 3.0 e | Yolts
Temperature -30 85 L
Supply Current
Sleap 25 LA
Receive Section (I/Q) 5.5 6.5 mA,
Receive Section (FM) 4 5 mé,
Receive Section (RSS]) 1 1.5 ma,
Receive PLL 1.5 2 A
Transmit Section A,
Transmit PLL 1.5 2 s
Receive - General
Freguency Range 10 MHz
Input Impedance 10 K2 Differential
Output Impedance 2 k2 Differential
Receive (1Q Mode)
Input Signal 0.53 m/ Differential
Gain 56 dB
IfQ Gain Matching 0.5 0.5 dB
Noise 17 pv 10 Hz to 100kHz referred to
input
Output 1dB 3 Vp-p Differential
Compression
Receive (FM Mode)
Input S_ignal 30 uV QOutput SINAD = 12dB
Audio Dutput 500 m Defined by extarmal
components
RSSI
Dynamic Range 70 73 dB
Accuracy -3 +3 dB
Input Signal 0.024 110 my Internal Attenuator enabled
Input Signal 0.024 20 mv Internal Attenuator disabled
Input Noise 0.024 mi
RSS1 Output Level Vdd/2 - Vddi2 |V
1.2 +1.2
Altenuator gain -31.5 -32 -325 |[dB
Attenuator switeh-in level 4.5 m Input referred
Attenuator switch-out 225 mv Input referred
level
RSSI Output Impedance 1 ki
Receive Filter /2 and FM Mode
Centre Frequency 80 kHz
3dB Bandwidth +- 16 +-18 | kHz
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INTRODUCTION

This details & target specification for the ‘Scompio’ IC developrment. The documant is subdivided Into 8 sections, section 1 is a general
dascription of the ASIG and sactions 2 to & cover each of the Junctional blocks in tum and section 7 & & cover packaga/pinning.

1. General Description

This ASIC component combines a monalithic active filter circult incorporating circuits for recaiving both AMPS and TDMA signals with
equivalent transmit filters and twe fully programmabie |F synthesizers, None of the integrated fillers will require extemal tuning,

1.1 Aecelve Path

In tha RX patn there are two distinct operating modes; The first, bassband | & Q mode, will empéoy a 60kHz switched capacitor bandpass filter
whose oulpud will be down converted and low-pass filtered to remove mixer harmonics, glving a 0-15kHz passband respanse characteristic for
& | and © baseband channel. This path will ba for TOMA,
" e - - -
¢/ The sscond operational mode assumes that FM demodulation is basng dona in a more traditional fashion and therefore a G0kHz bandpass filler
/ Is raquired. This filtler will provide a nominal 48548 of in-band gain and 31 | 31088 ol image rejection, which will be achieved by a 51h order switched
capacitor filter with a 308 bandwidth of +/-15kHz. This FM channel is also supported by an integrated FM analog diseriminator and ASSI

. circuitry, aliowing deirect Audio/Data and signal strength infarmatien at the device boundary. e

1 smit Path
The transmit path will provide a variable 0 fo 12dB voltage gain in-band, programmable in 308 steps via a Seral Interface. A lowpass fitter will

alzo be provided to reduced data noise from the baseband DAC's. This will allow Scorpho 8 generic Interface to varous differing baseband
Eolutions,

13 IF Synthesis

Twao lully programmable IF synthesizers, including twe high frequency pre-scalars, two separate reference dividers will be included In ardar to
minimize cross talk between the two synthesizers. The oulpul charge-pump current will be pragrammabie and the supply 1o the charge pump is
supplied via an external device pin, alfiowing a higher VCO cantral range.

1.4 Power Control

& single dedicated dévice pin will be azsigned to incorporate & “power save” mode within the device. The power save functicn will be
programmable through the Serial interlace path and aclivated by & multifunction dedicated pin, Powsar Control Assert (PCA), This will allow the
davics o be placed in varous “sleep” modes and imings defined at a systermn laval.

I"'{ A dadicated power mode will axist for TOMA which will be dependent upan the state of the PCA pin .. PCA high raceive path offftransmit path
| on, PCA low receiva path onftransmit path off.

Typical current figures for differing modes are shown below:

R Channel TOMA mode. Bandpass Filler, Mixers and Post Fillers, RX PLL, RSS! on, typical curant Bma

A Channel AMPS mode, Bandpass Filter, FM Discrminator, BX PLL, RSSI on, typical currant 7.2m#a

TX Channal TOMA mode, 11Q Fiters, TX PLL, typical curment 4mé,

TX Channel AMPS maoda, FM Filter, TX PLL, typical current fmdé,

Misc. circults, Power-Ore-Reset, Sarial Interface, Clock Comparater, Clock Generator, Bandgap, fypical current S50uA.

1.5 Control

A three-wire control bus (clock, data and latch) will allsw pregramming of the synthesizers and also aliow selaction of the various
operating/power saving-modes. In addition a resat pin will facifitate festing of the devica,

Ab ion Lim|
Limits
Max. Units | Comments
1. Fowaer Supply VDD to GND 030+ 30 W
2, GMD or SUB to GND 031003 v
3. Digital 1/ Pin to DGND - 0.3 1o DVDD+ 0.3 v
4. Analog /0 Pin to AGND - 0.3 10 AVDDs 0.3 v
5. Storage Temperaturs Flange - 55 to 150 G
lssue Q.8 Page 3 11" Febrawry 1980
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2, Receive Path

Targat Specification

Tha recaive circuit has several mades of operation, these are defined by caniral bils in the sedal interface registers and the internal initalization

circuits ag follows:

RX1 Mode
a Baseband | & O Mode
1 FM IF Moda

1¥nF
note - All bits can be set from the serial imedace,
: Ext. Fitles B TR
SCORPIO Rx Signal Path  TesTmope Eeiy L & 1
Detailed Block Diagram  "hefBwass Discrimintor s :
st 0.2 MAG) 15 Ocl 30 ALDIQ —I—
T £ToF 10% 140k 10
r ng To Basaband
P Ant-Aliss & Switchabis Fiker AXI_OF+-
image Feject  Anenuaior P""n,_ ,.-"'H"'-_'—
_| RNI_IP 5 Fitter % L-"’"f <, Ta B ssband
|—|_;"/.‘\, Bandpass Filter ¥
To 5|Ium_| % —E‘)-—‘ Frmfilii-15kHz !
I |
Shock 18 44MHz Clock
EEnF 10 — = ~D_ PSR bl
ARG P <+ T GT"
= | | "
ey o >{EG | P - e
1F Pl Tesd Mos i
Eypass ATotier
Angnumsr Dleabis nes)
Curent Dt =0 Files
e RasI_1
fEmTs . RES| H -""‘-\..‘L - To Baseband
inging Gangral Datacicr Li-” et
é é R Currant T RE3I_2 .
akariy conbeol &
T m'lmm 1 dnF 1.
2.1 Sleep Mods

If sleep mode all recaive circuits are powened down in order io save current, this includas any clocked |ogic and bias dircuits and resulls in a

1otal current {for the receive circults) of <25uA,

2.2 Baseband | & G mode (TOMA)

In Baseband | & O mode a awitched capacitor bandpass filler Implementation will be usad with a center fraquency at B0kHz and will be
achieved by a 10" order switch capacilor filter with a 3dB bandwidth of +/-15kHz cascaded with appropriate anti-alias and anti-mags filters. The
bandpass filter output will then be mixed down to | and G (0 to 15kHz) by & switching mixer which will then be filtered by a switch capacitor filtar
io mminimize the 27IF = 15kHz component. This filtar will also be used to improve the group detay deviation caused by the bandpass fitter. Post
filtering of the signal will then be underdaken o provide the required attenuation of the sample spectrum and 1o partially egualize the AX
channeals group delay. One of the main advantages of a main switch capacitor’mixer approach is that it will sfiminate any funing circwitry.

2.3 IF FM moda {AMPS)

IF F mode assumes that the FM demodulation iz done using & discriminatar acting on the B0kHz IF signal. The channel filkadng is done by
reusing the switched capacitor bandpasas filter and this reuse for both Baseband | & Q and IF FM allows a mors compast signal-path, hance
reduced noise, dis-size and thus cost, The IF FM chansel will alse ba supported by an integrated FM analog discriminator and RSS! circuitry,
praviding direct Audio/Data and signal strength information at the device boundary.

lzsua 0.8 Page 5
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2.4 FM Discriminator function

The FM Distriminator will be based on a internal limiter followed by a digital delay line whose input and cutput are EXOR'D togsther 1o
implement the demodulation scheme. Tuning will be implemanted intemally 1o maximize the S/M by controfiing the signal propagation through
the: digital delay line. The demodulated signal ks then regensrated, lowpass filterad and finally bandpass filtersd. This signal ig then passed off
chip as a single ended voliage to the baseband device. A feature of the FM Discriminator is that it will have a gain function defined by a small
group of discrete passive componants and a davics pin BP (defines the internal bandpass fiter charactsristics.), thus allowing good definition of
the AUDIC/Data output signal. A bypass mode will also exist such that the IF FM can be accassed at the output pin, AUDIO.

2.5 RS81 function

The RSS! circuit is a fast rasponse input signal power indicator with a dynamic range of cver 7028, It has twe modes of operation; one mode
with the standard RX path gain and a second mode in which the RX signal path gain is reduced by switching in a 20dB attenuator, This 20d8
attenuator is autornatically switched in when the input signal is greater than abowt 4.5mW, The drop in RX gain stops the infernal circults
saturating and extends the upper range of the RSS1. The output characteristic of the RSS1 will reflact whather the 20d8 attenualor has been
switched in by toggling the sign bit (MSE) of the external ADC. The RSS! clrcult will be calibrated using a two-point calibration scheme with
standard gain within the RX path, This calibration information, together with the MSE of the ADC will allow reconstruction of a monatonic ASS1
response within the digital domain,

The gain of the RSSI circuitry is directly proporional 1o an extemal resistor, which is connected betwasn the pins ASSI_1 and RSSI_2.

2.6 Recelve Path Electrical Specification
2.6.1 DC specification Limits
Min. Typ- Max. Units Comments/Conditions
B Supply Valtage 2.7 3.0 3.3 v
7 Opsrating temparaturs -0 27 +85 C
Current Consumption
B. 10D, Sleep Mode D.025 ma
8. 10D, | & Q Mode 55 8.5 iy
1. 12D, IF FM Mode 4 5 md
11. Tuwn on fime Sleep modeto | & O/ IF 1.0 ms Bandgap and misc. circuits 1o be
FM mode, PCA asserted already powered up and stable
12 Tuen off e | & G/ IF mode to Sleep 1.0 ms 1DD 1o be <10% of valus in RX
mods. PGA assertad channal oparating modas
10 OC Voltages
13. Common-mode ilp DC Voltages Vddi2 v
RXI_IB+ & AX0_ 1P
14, Commuon-mode o/p DC Valtagas Vdd-1.6Y | Vdd-1.4V | Vdd-1.2v W
RXI_OPL & RXGQ OP+
Izsue 0.8 Page & 11' Fabraury 1929
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26.2 Cascaded Bandpass Filter and Limits _!

Anti Alias Filter Specification
This specification applies fo both IF FM (AMPS) and
Baseband 110 (TOMA) Modes

MEASURED AT RXQ_OP+ IN ‘IF FILTER

TEST MODE’

Min. Typ. Max. Commenis/Conditions

Frequency Range

15. Maximum specified input frequency 10 WMHz
H’ulw ZlpadExt=40kil min, parallel SpFmax

16. Output amplituda balance -0.25 0.25 dB RXQ_OP+ to RXQ_OP-

17, Typical Input Signal Lavel .53 mirms diff | Typical signal level gives appros.

A3mVrme at output

Fower Supply Rejection Ratio Defined as (Vgain_test(dB) - 'Gain’
from Veid to diffierential oufput (dS))

18. Ot of band {Fe+60kHz) 40 df Supply npple = 10mYrms

18. In-band {Fe+- <12 SkHz) an a8 Supply ripple = 10m\rms
Hoise

0. Input referred maximum integraned noisea, 17 uVirms. Sowrce impedance 4k differential.
{Integrated 10Hz to 100kHz) Gain is measured with input signal at

Fo=62kHz,

Inband Compression items 17 1o 20 all o woltages are
defined as being measurad
differentially across iio

21, Cutput 16B Comprassion a0 Vpk-pi Input In-band fone ai §2kHz, External

differantial | load is differential: 40802 min, paraiel
SpF max,
sach end to ground is G0KL2 min
parallel 100F max

Ot of band Compression Input in-band fone @ 62kHz

Out of band signal at input causing 1dB of V1dB = max. blocker laval

in-nand comprassion.

22, Fe +/-60kHz Blockar 128 mvims. Input Signal Fe=B2kHz in-band tone
All Conditions at 0.53mVms

Blocking signal at Fo +/- S0kHz out
of band fone.

23. Few- 120kHE 1o 25 MHz Blocker 13 myirms, Input Signal Fe=62kHz in-band tone
All Conditions and Fo +i- =120kHz out of band tone,
Intermadulation Inpat Signals
Input referred intermodulation product Fo=62kHz in-band fone : 0.53mvrms

Ot of band unmadulatad intarferars:
Fo+f-B0kHz : 20mVmms
{~wantad+15dB) + 31.5d48
Fe+-120kHz ; 20mVrms

{- wanted +19d3) + 31.50B

24. All Conditions
Input refarred intermodutation product 19 uVrms,

Imput referred |P3 0.65 1.0 rms Extrapolate IIF3 assumes a 3™ omdar
responsg

Filer Characteristics

Antl-Alias & Bandpass Filter
Cascaded Response

AA & Bandpass Filter Only
In Test Mode

Measured in test mode where
bandpass filer outputs are
directed directly to AXG_IP+
outputs in “|F Filter Test Mode”

1 Gain is measured from the differential @ Imputs to the differential @ cutput when a signal of equal amplitude and in guadrature is applied to the
| channel input.
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2.6.2 Cascaded Bandpass Filter and
Anti Alias Filter Specification

This specification applies fo both IF FM (AMPS) and
Basaband 1'Q (TOMA] Modes

MEASURED AT RX(_OP+ IN ‘IF FILTER
TEST MODE®

Limits

Min.

| Typ. | Max |

Commenis/Conditions

Filter Types:
Anti Alias Filter
Bandpass Filber

3" Order Butterworth, Fos230kHz

10" Order, 0.5dB bandpass Switched Capaciior

Chebeyshev Responsa

25, Bandpass Filter Centra Freguancy, Fo &0 KiHz
8 Bandpass 3d8 Passband Edge Fot168 | Fox17 Fot 18 kHz Measured relative 1o gain
With Input signal 8t FesG0kHz
27, Stop band attenuation Measured relative to gain
Input Signal Fraquancy: With Input signal at Fe=G0kHz
O to JkHz 67 63 1 [=]
3kHZ 1o 10kHz 61 B3 d8
10kHz o 22kHz 49 51 da
22kHz 50 51 dg8 Extrapalate Enearly betwean 22kHz
38kHz 21 22 dB & 38kHz.
82kHz 20 M di Extrapolate linsary betwean 82kHz
S8kHz 48 50 dB & SBkHz.
S8BkHz to 110kHz 48 50 dB
110kHz to 117kHz &1 63 dB
11TkHz to 123kHz &2 70 dB
123kHz 1o 1. z T T3 dB
1.36MHz 1o 1.52MHz 36 48 dB (due to aliased response within filter)
1.528MHz 1o 10MHz 71 73 dB
B, Image Rejection
| Le. stop band attenuation
for negative frequencies)
Input Signal Fraguency:
OHz o 10kHz &1 dB Thiz performance assumes that
-10kHz to —45kHz 40 da RXI_IP: / RXO_IPE Input signals
-45kHE to =5TkHz 3o a7 dB have a warst case relative gain
-5TkHz to -63kHz 315 39 dB aoccuracy of 0.5d48
-B3KHz to ~T0kHz 30 a7 dB and & worst case
=70kHz to - 105kHz 40 dB8 Quadrature phase accuracy of 2dag
-T0kHz 1o —1.38MHz &1 dB
=1.36MHz to —1.52MHz 36 48 dB (due to aliased response within filter)
=1.52MHz o -1 OMHz &1 dB
20, Attenuation of Alizsed mesponsas 36 48 dB Adiag in 30kHz BW around Felk+/-
B0kHz
Folk=1_44Hz
30. Group delay Deviation 16 g us pk-pk. | Frequency range Foii2.5kHz
ie 47.5kHz 1o 72 5kHz
Measurad at RXI_OP+ & AXO_OP+
a1 In-band Gain Ripple (Max. sig-min. sig) 1.0 1.5 db pk-pk | Frequency range Fot12.5kHz ia.
47 5kHz to 72.5kHz,
Measurad at BX|_OP+ & AXO_OP+
Input Impedance
32 Differential IP impedance 10.0 kil Balanced @ 80kHz
RX_IP+ and RXO_IP+
33, SE ip Impedanca to ground 5 kil Low impedance is desired 1o
RXI_IP+ and AXO_IP+ minimize the DC transient at powar-
ug,

2 In TOMA mode the 1 & O smocthing filters improve the group delay deviation by approximataly 2us aver that of the stand-alone bandpass

filter.
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2.6.2 Cascaded Bandpass Filter and Limits
Anti Alias Fllter Specification
This specification applies to both IF FM (AMPS) and
Baseband VO (TOMA) Modes
MEASURED AT RXQ_OP+ IN “IF FILTER
TEST MODE"
Min. Typ. Max. Comments/Conditions
Output Impedance
a4, RXI_OP+ 1.0 ki1 Single ended.
2.0 ki Ditferantial
Issue 0.8 Page 9 11" Febraury 1999
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| 263 Baseband | & @ (TDMA) & 1G FM Mode AC Limits
“ Specification
Min. Typ. Mat. Units Comments/Canditions
Frequency Range
35 Masirum spacified input frequency 10 MHz
Voltage gain® ZloadExt=4 0k} min, parailel SpFmax
36, | and O Voltage gaint 54 3 58 B Vaain
A7, | and O Gain imbalance 0.5 0.5 df Defined as Gain | - Gain O
38, Output amplitude balance -0.25 0.25 da AXQ_OP+ to AXQ OF- (Also ()
a0, Typical Input Signal Leveld
Al sansitivity + 308, TOMA 0.53 mi'rma diff | AGC active
At sensitivity + 3dB, 10 FM 012 mirms diff | AGC fixed value
At large signal, TOMA 0.53 mirmz dift | AGC astive
Al large signal, |0 FM 0.53 myrms diff | AGC active
40, Average Phase balance (1 and Q) a 5 Dag Average taken from OHz 1o 12 5kHz.
Measured at RX]_OP+ & ARXQ_OP+
0.5 d8 ampl and 3 degree phase
produce 28dBe residual sideband
Power Supply Rejection Ratic Dafined as | Vgain(dB)
(taking into account mixing action) -
"Gain' trom Vdd to differential output
{dB})
41, Out of band 40 da Supply ripple = 1 0mVrms
010 30kHz
S0kHz to 1MHz
42, In-band {Fo+/s 212 S5kHz) a0 dB Supply ripple = 1 0mVrms
Nolse
43, .I & Q channel inpuf refermed maximum 17 ulrms. Source impedance 4kl differantial.
integrated noisa. {10Hz 1o SMHz) Gain s measured with input signal at
pu FowB1kHz. Culput signal at 1kHz.
Inband Comprassion Iterms 39-41 all Yo valtages are
dafined as being measured
differantially across o
44, Cutput 1dB Compression 3.0 -k, Inpaut In-band tone at B1kHz giving
differenilal | an ouput signal ai 1kHz.
Extermnal load is derantial:
40mL2 min, paraflal 5pF max,
@ach and 1o ground is BOKL) min
arallal 10pF max
a5, Out of band Compression .
Out of band signal al input causing 102 of As Bandpass Fiiter & AA Filtar Specification
in-band compressian,
46, Intermodulation
Inout referred intermodulation product Az Bandpass Filter & AA Filter Specification
Filter Characteristics
Combined bandpass SC filter & 1Q Combined Response of AA, Characteristic measured from
smoaothing and image filters SC Bandpass Filter, RXI_IP+ / RXGQ_IP+ to
Mixer and '@ smoothing filters RXI_OFt and RXQ_OP+
47, Q bandwidth matching 0.5 2 % The same fiter determines both 308
BWas. | and Q differences ana just
dug 1o the smoathing fitters
48, Group delay Deviation 14 16 us pk-pk. | Freguency range 0Hz to 12 5kHz
(1058 (125 Measured at AXI_OP+ & AX0_OP:

j Gain Is measured from Q input to | or O cutput when a signal of equal amplituda and in guadrature is applied 1o the | channal input
In 12 FM mode | and O voltage gain can be sat 1o 56d8 (default), 6B4AB, 71dB and 74 dB by tha contral register CONT <1:05

5a sar.:m'_ld bandpass filter mode has bean included which extends the 3d8 BW of the filter by approximately 20% . This improves the graup
delay deviation 1o 12us at the expense of tha attenuation charactarstic (dus to extended 398 BW) and inband gain ripple. The bandpass filtar
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2.6.3 Baseband | & Q (TDMA) & IQ FM Mode AC Limits
Specification
Min. Typ. IIE:. Units Commente/Conditions
149, In-band Gain Ripple (Max_ sig-min, sig) 1.5 2.0 dB pk-pk | Frequency range OHz to 12.5kHz,
Measured at RXI_OP+ & BXO 0P+
50. Input Referred Attanuation Characternistic As Bandpass Filter & AA Filter Specificalion
51 Attenuation of all unwanted mixing products 50 d8
52, LO breakthrough at RXI_OP+ & RX0_OP+ 22 10 mrms Sum af LO breakthrough @ 80kHz
Outputs and its harmanics.
53, Aftenuation of switched capacitor output 40 dB Ralative 1o in band signal at 80kHz
imagas around 240kHz clock (Folk) (Fo) at Folks Feo, 2Fclks Fo
nFclk+-Fc
Input Impedance
54, Difierantial P Impedance 10.0 ko2 Batanced @ 60kHz
RXI_IP+ and AXO_IP+
55, SE ip impedance to grownd 5 Li¥] Low impedance |2 desited o
RXI_IP£ and AXC_|P+ minimaze the DC transiant at powar-
g,
Cutput Impedance
58, RXI_OP: and RXQ_OP+ 1.0 kit Single ended.
20 kir Differantial
2.6.4 IF FM (AMPS) Mode AC Speciiication Limits
Min. Typ. Max. Units Comments/Conditions
Frequency Range
57. Maximum specified input fraquency 10 MHz
Voltage Gain
58, Input Signal Level at which signal limits 30 ulrms SINAD 12dB
prior o cetector
59, Typical Input Signal Leval FM 120 uvrms AGC fixed value (open koop)
Sensitivity + 3dB
. Power Supply Aejection Ratio
As Bandpass Filter & A& Fllter Specification Measurad in IF Filtar Test Mode
1. Moise
Input refarrad maximuem integrated nolse, As Bandpass Filter & AA Filter Spacification Measurad in IF Filter Test Mode
{10Hz 1o 100%Hz)
B2 Out of band Compression
Cut of band signal at input causing 1dB of Ags Bandipass Fiiter & AA Filler Specification Measurad in IF Filter Test Mode
in-band compression.
B3. Intermodulation
Input referred intermodulation product As Bandpass Filter & AA Filter Specification Meaasured in IF Filter Test Mode
Filter Characteristics
Combined Filter Characteristic up to Combined Response of AA,
delay line discriminator SC Bandpass Fllter
fid, Input Aetarmed Attenuation Charactaristic
As Bandpass Filtsr & AA Filter Spacification Measured in IF Filter Tast Mode
G5, Group delay Daviation
As Bandpass Filter & AA Filter Spacification Measured in IF Filter Test Moda
86, In-band Gain Ripple (Max. sig-min. sig)
As Bandpass Filter & AA Filter Specification Measured in IF Filler Tast Mods
Input Impedance
67, Differential IP impedance 10.0 kil Balanced @ 60kHz

RXL_IP+ and RXO_IP+

mode is programmabie via the sarial interface. For example, low group detay ripple mode could be used in TDMA mode where the attenuation
charactesistic at 30kHz is not critical, and the higher group delay mode used for AMPs.
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2.6.4 IF FM (AMPS) Mode AC Specification Limits
Min. Typ. Max. Units Comments/Conditions
= B8, SE Ip impedanca to ground 5 ki Low impedance is dasired fo
RXI_IPx and RXQ_IP+ minimize the DC tranziant at power-
| up.
2.6.5 ASSI AC Specification Limits
Min. Typ- Max. Comments/Conditions
ga, RSSI Dynamic range 70 73 db TOdB of dynamic range.
Scomilo RSSI noise floor to
maximum inpul signal lavel.
70, 10D 1.0 1.5 mi
71, Cenformance 1o log charactaristics -3 +3 d=
T2 Sattling tima 150 us
73. Input Signal Levels 0.024 110 mvrms Al Input to Scorpio
Intarmal 3248 attenuator enabled.
T4, 0.024 20 mirms Al input 1o Scorpic
Intemal 3248 attenuator disabled.
75, Input refermad noise 0.024 mvrms
76. RSS! output signal level® '"'ﬂ";lfg W?E 0 Single ended.
=} + 1.
. Paint ay which 32dB attenuator is 4.5 miy rms Ratarred to nput of Scormpio
gwitched in
7B. Paint at which 32d8 attenuator is 225 myrmsa Ratarrerd to input of Scorpio
switchad out
79, RSS! output impedance 1.0 ki Single ended,
Bo. Attenuator gain =31.5 -32 -32.5 e [E]
—

& any RSS! output signal greater than Vdd/2 signified that & 2048 atenuater has been switched inta the Fx signal path just prior to the filler,
The sense of the RSS! cutput signal is also inverted .
A monotonic RSS! can easlly be reconstructad by using 2's complerment arithmetic coce the signal has been digitized and taking into account
that the 2008 aftanuator is switchad in by monltoning the sign bit. The MSB signifies the sign bit,
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2.6.6 FM Discriminator AC Specification Limits
Min. Typ. Max. Comments/Conditions
81, Clock freguency T4 MHz Divided TXCO of 18.44MHzZ by 7
82, DD 0.7 1.0 mé
83. Murmber of delay stages 58 Digital delay line elemenis
84, Dalay 1.2531 Delay as a ratio 1o [F perod, 1/60kHzZ
85. Gain 125.31 uViHz
BE, Inpul Frequency 45 75 kHz
&7, Input Signal to Naise Ratio 2.3 4 dB SINAD 12dB
88, Audio signal noise floor -48 dB Dendation at input
&8, Audi output signal level 36 to 500 miyrms Defined by extarnal feedback
components,
90. Audic output impedance 1.0 keid Single andad.
note:-  SINAD is defined as the ratio of wanted signal to all unwanted output, measured simuitaneously with fillers,
3. Transmit Path
The transmit circuit has several modes of operation, these are defined by conirol bits in the serial interface registars:
TX1 TXZ | Mode
L Q 1] TDMA Moda { oiff |
_f’ 1 1] FM | & O Mode (diff }
ey x 1 FM Mode [ single ended )
TAGO | TXG1 | TXG? | Galn
1 X X 0 dB
Isgue 08 Page 13 11" Fabraury 1992
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Tvide TT'EH H‘:'L b 519
[4] Q ] 3dB8
0 1 4] [la[=]
0 0 1 9 dB
o 1 1| 1zd8

Process and temperature varialion can cause a filler cut-olf variation of up to +- 46%. The following calibration circult reduces this to +/- 5%.
The calibration cercuit for tha transmit filler is a master - siave arangement, using a raplica of & section of the filter to form a ring oscillator.
Three siages of the filter plus ona gain stage maka up the oscillator.

A four bt code is wsed to switch capacitors info / out of the fitter / cscillator In arder to tune the cut-off of the filler and the fraquency of the
oscillator. Indtially, this code is set o 1000 and then a successive approximation routing begins. A known, fixed clock frequency is fed Inlc an
overfiow counder, which is pre-oaded with a programmabie number. The counter should reach the ‘all ones' stale at the same time as a set
number of periods of the cecillater cutpul. If the courter evarflows, tha bit baing tested of the four bit cutpul code remains set. The sequance is
than rapeated for the nesxt Bit, The whole routine takes about 0.6 ms to complete.

The cut-off of the filler can be tured to a differant value by changing the pre-load number into the counter, giving exira control.

3.1 Sleep Mode
In sieep mode all transmit circuits are powerad down in ordar to save cument, this includes any chocked logic and bias circuits and results in a
total current (for the transmit circuils) of <25uh.
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.2 Baseband | MA

In bassband | & O mode a vanable gain buffer is used which has a 0 1o 12dB range in 3dB increments. A lowpass fifter will also be provided to
reduced cata noise from the baseband DAC's. The transmit channe! will be tuned intermally for optimum comer fraquency in TOMA mode.

3.3 IF FM mode (AMPS)

In IF FM mode just one signal path iz used (the l-channel) and all ather channals are turned off. IF FM mode has two input paths, one using the
I channel in true ditferential form and a pseuds single-ended input which uses the TXLIP+ ac coupled with a 27pF capacitor with TXI_-IP N/G.
The modes are set via the Serial Interface. The IF FM filter is the same as that used in bazsband | & O mada axcapl that the filtar will have a

saparate single-anded output. TX_Fid,

A4 Tral ical Specifi
4.4.1 DC specification Limits
Min. Typ. | Max Units Comments/Conditions
81, Supply Voltage 27 a0 3.3 vV Vad
92, Ciperaling termnperature =30 27 a5 C Tamb
Current Consumption
83, DD, Sleap Moda 0.025 mA Sleep Mode
g4, DD, | & Q Moda 25 3 ma I & Q zignal path ‘on’
85, 100, FM Mode 1,5 2 mA FM signal path ‘on’
96 Turm on Time, PCA assened 500 s Bandgap and misc. clrowits 1o ba
already powerad up and stable
97. Turm oM tirme, TX channel aparating to 500 s 10D to be <10% of value TX channsl
Sleep mods, PCA assened operating valus. ses 84 and 95.
98 Common-made DC Voltages TX_IP=, 0.8 W
TXI_IP=, THO [P+, TXO IP-
88, Common-made DC Vollages 1.2 W
TX_0P+, TXIOP-, TXO 0P+, TXO 0P-
3.4.2 | & O Mode (TDOMA) AC Specification Lirmits
Min. Typ. M. Comments/Conditions
Freguency Range
100, Maximum spacified input freguency 2 MHz Follows Buttenworth ches. upto 2MHz
Vaoltage gain ZloadExt = 50 kil parallel 5pF
101. Variable voltage gain [u] 12 dB 3dB incraments controlied by Sl
102. Cutput amplitude balanoe -0.25 0.25 dB ‘T!g_'DF'+ ta TEO OP- (Also 1)
103, Quiput phase balance 0.5 dag THQ_OP+ ta TKQ_OP- (Alsa [)
104, Input Signal Lavel 1000 mipk-pk | Require 2Vpk-pk diff, tharefore for
diff, 1000mVpk-pk diff typical 6d8 of gain
required {for S00mV pl-pk diff, 12d8
af gain required).
105. DC Offset, cutput +-20 my Inputs shorted to ifp comman mcdes
wvaliage
Power Supply Rejection
106, Cut of band {120kHz) 12 dB Supply ripple = 10mVyms, Max Galn
107, Inband {12.5kHz) 12 dB Supply ripple = 10myVrms., Max Gain
Moise
108, Total noise power from 10Hz 1o 15kHz -50 dBc Measured in dB relative to 1 kHz full
scale tona
108. Nolse power in any 200 Hz band in -50 dBc Measured in dB relative to 1 kHz full
frequancy range of = 20 kHz but < 45 scala tana
kiHz
110, Moise power in any 300 Hz band in <78 dBe Measurad in d2 relative to 1 kHz full
frequancy range of = 45 kHz scale tone
bt = B0 kHz
111 Moise powar in any 300 Hz band in -B5 dBe Measured in JdB relative to 1 kHz full
freguency range of > &0 kHz scale tong
112 Mose powar at 45 MHz =143 dBVHz*2 | Equivalentty =155 dBm/Hz into 15
kOhm ar -160 dBm/Hz into 50 kOhm_-L
This level of noise produces 2 dB
degradation in Tx notsa Boor in Ax
band.
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113, 148 Comprassion 2.5 Vpk-pk

114, Total Harmonic Distortion -4 dBe dBc Maasured with 1 kHz full scals tons

3.4.2 | & G Mode (TDMA) AC Specification Limits.

Filter Characteristics

115, Filter Typa 3rd Order Butterworth

118, 3dB Passband Edge 22 25 28 kHz Measured relative to gain al Fe.

117. Stop band attenualion 3 dis At ==100kHz

118, Stop band attanuation 40 i 2] At >=2MHz including 45 MHz
Assumptions: DAG noisa in 1 Hz at
45 MHz was maasured fo ba 110 dB
balow full signal powsr.
Signal -3 dBY,
Mesd notse floor of < -143 oBY
DAC noise attenuated 1o 12 dB
below Scorpio noise

119, Group Delay Daviation 10 Hs pk-pke. | OHz-12.5kHz

124, Inband Gain Ripphe (Max. sig-min. sig) 1.0 d2 pk-pk | OHz-12.6kHz

121. Input Impedance 100 kgL Balanced @ 2kHz,

THEI_IP+TXI_IP- & THO_IP+TXO_IP- Assumplion: BB oulput impedance
may be upto 1.5k0hm depending on
what signal lavel is required.
15k0hm load makas possibla a1
pode filter at BB, if neadad.

122, Output Impedance 10 kil Single ended.
TH_OP+TXI_OP- & TXQ_OP+TXCQ_DP- External load is 20k and 20pF 1o
ground.
3.4.3 IF FM (AMPS)Mode AC Specification Limits
Min. Typ. Max. Comments/Conditions

Frequency Range
123, Baximum specifisd nput frequancy 2 MHz Follows Butierworth ches, upto 2hHz

Voltage gain ZioadExt = 50 ki1, paraliel SpF
124, Weltags gain 0 12 dB 3d3 increments conlolled by 51
125. Input Signal Level ] 1000 1000 mypk-pk | Typical signal level input, gain of

Ditferantial Input, TXI_IP+TXI_IP- i dift single- Odb, typical signal level output at

Single-endad output, TX_FM endad TX_FM is 1000m\pk-pk single-
endad

126, Input Signal Level o] 500 500 mypk-pk | Typical signal lewel input, gain of

Singie-Ended Input, TXI_IP+ 1o Single- single- singlo- Odb, typical signal level cutput at

Endad Qulput, TX_FM andad andad TH_FM is S00mVpk-pk single-endad
{Signal ac coupled ko TXI1_18+)

Power Supply Rejection

127. DOt of band {120kHz) 12 dB Supply ripple = 10mrms, Max Ga]_n_
128. inband (12.5kHz] 12 diE Suml'y' ripple = 10mynms, Max Gain
Noise+spurious Healative to 1kHz single tone inpu
128, DC- 20 kHz -50 dBc Total integrated noise relativa to
signal power
130 = 20 kHz -B0 dBc Total noise power In 300 Hz band
relative to signal powar.

Compression 25 Vph-ple

131, Qutput at 1dB Comprassion 1.2 Vphk-pk
132, Total Harmonic Distorton -40 dBc Measured with 1 KHz full scale tone
Filter Characteristics

133. Filtar Typa 3rd Ordar Buttarworth
134, 3dB Passband Edge 22 25 28 kHz Measured relative lo gain af Fc.
135, Stop band attenuation a0 de At ==100kHz
138, a0 i<} At ==2MHz
137, Group Delay Deviation 10 ys pk-pk. | OHz-12.5kHz
138, Inband Gain Ripple (Max. sig-min. sig) 1.0 dBE pk-pk | OHz-12.5kHz
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134, Input Impedance TXI_IP+TXI_iP- 100 kit Balanced &2kHz,
Assumption: The same input ks also
usad in BB [ & O mode

140, Output Impedance TX_FM 1.0 k2 Single anded.
Extarnal load is 20k0 and 20pF 1o |
ground.
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4, IF Synthesis
VDDA
i PROGRAMMABLE
FRESCALER TEA
L SWALLOW PH_DET
CONTHROL PHASE
DETEGT
s PROGRAMMABLE
OUMNTER
|
|
—= = O -
LOCK_ouT

Figure 4 IF Synthesizer

The synthesizers will have several modes of operation, defined by control bits in the sarial interface registers and the intemal initalization
cit¢uits as described in the following tables:

BIT CONTROLS ACTIONI'0' | ACTION If ‘1
ST<2:0x LOCK Cutput(s) Sae table {a) below
ETad:3s Receive Charge Pump Current Sea lable (b) balow
ST=65= Transmit Charge Purng Currant See table (0] balow

ST=7= Receive Charge Pump Tristate noamnal tristate
STl Transmit Charge Pump Tristate nemial tristata
ST<11:8> Recelve Prescaler Divide Ralio Ses table (o) balow
ET<14:12= Transmit Prescaler Divide Batio Sae table o) babow
ST=15 Receive Power Control aff operational
S5T<16= Transmit Power Conirol aff cperational
ST<17> Receive Phase Detector Polarity raarmal(+) renvarse|-]
ET<1 8= Tranamit Phase Detectar Palarity narmal(+) reverse(-)
ET<19> HRecaive Prescaler Bypass rormal bypassed
5T=20> Transmit Prescaler Bypass rsormad bypazssed
ET<3> Receive Lock Detect Invert rearmmal invertad
ST=22> Transmit Lock Datact Invert ruarrral invertad
ET=23> Relerance Dividers Tast Bit narmal test
mate - All bits can only be set from the sarial inferface
S5T<2> ET<1= ET<0> LOCK
o Q o BRLOCK
[i] Q0 1 RVCD
1] 1 0 RREF
[1] 1 1 CLE_TEST
1 4] i TLOCK
1 v} i TVED
1 1 0 TREF
1 1 1 WOoUT
Tabls (a)
ST f 5Tl / Charge Fump
ST<d= 5T<d> Output Current
1] 1] A0ELL
0 1 1 76us
1 1] SGuA
1 1 16UA
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ST<14=/ 8T<13=/ BT<12>/ Prescaler
5T<11> ST<10= STel> " Divide Ratio

4] X X ]

i 0 o 1617

1 0 1 233

1 1 a B85

1 1 1 128/129

Tabla (¢

The transmit and receive synthesizers will be identical in all respects except for the address of the programming words. As can be ses from the
diagrarm (Fgura 4) the synthesizers will be comprised of:

4.1 Synthesizer Prescaler
With a maximum Input frequency of 100MHZ the prescaler will be able to be programmed in one of twe diferant modes, firstly as 2 divide by

16117 and secondly to divide by 89. The modulus eontral input for the prescaler will be generatad by the "swallow counter” (see the next
section).

4.2 Main Divigdar (N Counter)

The N Countar will consists of an 11 bit programmable counter (M cownter) and a 7-bit swallow counter (the A counter), the ovarfiow of the A
countar will be used to control the modulus of the prescaler (see previous saction). The dividends of the counters will then be loaded via the
sarial interface (sea section 6). The output of the M counter will be companed with the reference frequency by the phase detector (see section
4.4),

4.3 Reference Divider

This will be & fully programmatle 15 bit counter (the A counter) which will divide the TCXO input by a pre-programmed number between 3 and
S276T, where this number will be programmed via the sedial interface (see section 6). The output of the R counter will be comparad with the
outpdtt of tha main divider by the Phase comparator (see ioflowing section).

4, Detactor

Tha phase detector compares the two counter outputs and (depending on tha relative phase of the two signals) sither provides “UP® ar
"DOWN" signals to the charge pump and a “ock detect” signal to the output. The charge pump oparales By previding curtant pulses of fixed
amgplituds and a paniod equal to the width of the up or down input. The charge pump output current wiil be accurate [+=10%%) to within 200mV
of the supply rails,

4.5 Synthes cification
Limits
Min. Typ. Max. Units Camments/Conditions

141, Supply Voltage 2.7 3.0 3.3 W Vidd
142, | Operating temparaiura -0 27 BS “C Tamb

Current Consumption
143, DD, Sleap Mode 0.025 mé Sleep Mode (both Symihs off)
144, | 1DD, RX Synth [locked) 1.5 2 mé
145, | 10D, TX Synth (locked) 1.5 2 mid

VCO Input
146, | Input Resistance TEBD
147, | Imput Capacitance TBD
148, | Inpud Sensithvity 100 mi Suggest -15dBm from 50 Ohm

source, VOO design dependent

148, Input Freguency 1MHz 100 MHz

Charge Pump Output Current
150. | Default mode 436 L) Rsal=40kohm
151. Low current mode BE L, RAsei=40kohm
152. | Tristate mode 10 A
153, | Qutput impedance 1 ML}
154. | Sink to sowrce curment matehing #-5 % Measure at VDD/2
155, | “Oif leakage current -5 a1 5 nA
158, | Compliance range 0.2 vidd=0.2 with currant within 10% of valua at

vdids2
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Power Contr

"
Tha device cument consumplion managament will be handled by the Powar Contral System [PCS), which is programmed through the Sarial
Control inferface and a single dedicated pin, which is called Power Control Assert (PCA), This function will allow Scorpio to ba contralled by an
accurate system timer rather than through the less acourately timed Bassband microprocessor and Sedal Interfase control path alona.

S S —— =02

The PCS will function as follows, The operating moda that the device is required to be placed in will ba loaded through the Serial Interface into
the FCS register and not acted upan wntil the Powsr Contral Assert (PCA) pin Is assened. To change device power control modes the process
is repeated.

The table below shows a summary of power-down modes programmabde via the Seral Interface:

PCS <l PCS<1> POS<2x PCS Mods Cmmnlgfiuntiﬁami
1] o 0 Deap Sleap All circuits powered down axcegt PCS
a 1] 1 Slaep TX and RX channels powered dawn, but
support circuits active e, Bandgap
4] 1 ] TX channal TX channal powered up
Activa
[v] 1 1 RX Channeal RAX channel powered up
Active
1 o 1] Both TX and RX | Power up both TX and AX channeis
Channsls Active
1 o] 1 Alternate RYXTX | PCA “0° AX on/TX off, PCA “1" BY off T¥ an
1 1 Q RE55I Latched RSS1 powered up, only when RX Channel on
Active
1 1 1 RS5| Latched in | RSS1 powerad down
Sleap

note ;- Al bits can only be sst from the serial interface, and the mode will be entered when tha PCA pin is assened active high
note - Definition of RX Channals and T Channels are mode dependent and are as follows (defined with typical currents);

FX Channel TOMA mode, Bandpass Filter, Mixers and Post Fitters, RX PLL, RSS! on, typécal curmant Brma,

RX Channel AMPS mode, Bandpass Filter, FM Discriminator, FX PLL, ASS| an, typical current 7.2mA

TX Channal TOMA mode, 110 Fillars, TX PLL, typical current dmas,

T Channal AMPS mode. FM Filter, TX PLL, typical current 3ma,

Misc. circuits, Power-On-Reset, Seral interface, Clock Comparater, Clock Generator, Bandgap, typical current 550w

Serial Interfa trol Registers & nce Circuits
B.

Scorplo will be confrolled via a 3-wire seral Intartace (SCLE.SDATA & SLATCH), The Folbawing table shows the address and mnemonic of the
vanous control bits within the Interface registers. The action of the control bits is furthar described in the relevant sections of this docurmant.

[Time Gdar first a1 |
Eil g lex|m Joofw[wlwlw s (w2l w] e8] 7156 5]4]a3]z]1]0
WORD1 X ] ¥ RAXDIW <1700 0 jol|o
WORDE X x| x TXDIV<17:0= 0l 1
RO X x x STel3:21> AEFRY =140 [1] i 0

WORDY X | X | X 5T<20:18= REFTX«<14:0= o1 1
WORDS X X X ET=17:0= 1 0 o
WORDE ¥l x| x| x [oscans X BYP | THG=20= [TxC| =g | TC<3:0 i
WORD? TEST<20> | FMT<ls PCS=20- RESIckle | AXeld= |  CONT<310- X tlria
WORDA CALCO=74d> | CALCO<:D> | x | RADDR-30- [TsT x i) [

BEDIV=1 70 = A main divider divide mtio

TADIN=17:0= = TX maln divider divide ratio

REFRX«=14:0= - R rafarence divides divide rdie

REFTH<14:0> - TH rafarence divides divide ratio

ST<23:0 = Synthosizer control bils (see seclion 4}

08Cz1:0= = TX filtnr ascilator bits

RADDR<3:0 = Address io sebact which register of 24 bits is put ol serially on WOUT {sea tabla balow)

TST = Enables WOUT to ba read. WOUT | mused aro tha LOCK_DET pin, whan TST iz high

THC. TA<2:0= = TH mode contral bits

FMIT<2:0= - FMIFSCF filtar st bits

PCSl - Power Condrol System bits

A= - R¥ moda controd bitg

THG<2:0 = TH Gain ks

TCw3i0w = TX Frequency conmrol bita

R551<20= = RSSI contral bits

CONT=3:0= = A Goatrol bilts
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TEST<2:0: - R signal absencability st bits
CALCO=T:0 = Prefoad valwe for TX calibrate ceoult
X = Unusad / intemal wse only
Read Addrass WORD

3 2 1 o]

0 o 4] 4] 1

] [i] [v] 1 2

a 1] 1 [v] 3

0 [} 1 1 4

Q 1 [+] V] ]

a 1 [v] b ]

0 1 1 ] I

%] i 1 b B
6.2 Reference Circuits

Scarpio will comain a single bandgap reference circuit and precision bias current generator. The bandgap will have a nominal output voltage of
1.22V. For optimal gireuit performancs the associated pin "VBG' should be de-coupled to ground using & 100nF capacitor, Both the referance

voltags and current will be intemally 'slaved’ to all circuits requiring their support.

Scorpio requires a precise reference frequency for the synthesizers and the clock of the FM mode switched capacitor filter, This will be provided
by an extemal source which supplies a sinewave or clipped sinewave at 19.44MHz &.c. couplad into the TOXO input by & 480nF capacitor.

6.3 Serial Interface

This operates In accordance with the foliowing table and timing diagram.

Parameter MIN TYP

MAX

Units

Comments/Conditions

T1  SCLK-SDATA SETUP time

ns

T2  SCLK-SDATA hold tima

ns

T3 SCLK pulse width

ns

Min. Clock Frequancy of 20MHz

T4 SLATCH-SCLK SETUP tima

T5 SLATCH pulse width

ng

Té  SCLK period

3lalmiaiels

na

—in e

SLATCH '

:
7

SCLK

SDATA ) D ¢

X

|
|
! —J T;

6.4 Reference Circuits El

Limits
Mimn. Typ. Max, Units Comments

157. Supply Valtage 27 3.0 3.3 1 Vdd
158. Operating temoerature -3 27 B& ic Tamb

Current Cansumption
150, 10D, Sleap Mode 0.025 [y Sleap Moda
160, DD, Active 0.44 0.55 0.86 i, All circuils active

TCXO
161, Input Resistance 10 kil
162, Input Capacitance 10 BF
163, Inpu Sensitivity 0.5 2 V pk-pk | Sinewave or clipped sinawave
164, Inpiut Fraguency 19.44 MHz +-100pEm

Yoltage & Current Relerences
185, Bandgap Vaoltage "“VBG® 1.154 1.22 1.258 v Decouple with a 100nF to gnd
166. Maximum Changa In VBG (-40° 10 80°) 20 my
167. Temperature Coefficient (@20°) -30 13 90 ppm=G
16B. Extemnal Bias Resistor (RTUNE) 100 kil Aef 1o gnd, +/-1%, temp +/-100ppm

Digital o baeis JEDEC Standard
168, Input high voltage, VIH 0, 7*vDD A
170. Input low voltags, VIL 0.3*VDD v
171 Inpul currant. 14 1o ni
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Target Specification

Mitel Semiconducior

172, Input capacitance, CIN, 10 pF Incluedes pacaked capacitance
173, | Oulput high valtage, vOH 0.8 VDD v
174, CJU‘EI.II b voltage, VOL 0.4 v
175. | Output Drive (Sink/Source) 22 5ia mA
176 Thres-state lsakage currant, 10 pA
r i acl
74
TOFP4B (7x7x1.0 0.5mm pin pitch)
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= i i
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I.2  Package Diagram
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8. Appendix A — RSS| Settling Time

The ADC Iinformation for a generic baseband device is assumed to be as follows,

The DACs and ADCs are 10 bits in 2.5v, Digltal input
is sampled at 2x symibol rate 16 48.6kaps. Analog ingut
is sampled at sither 24 ksps or 40 ksps. On transmit
digital iterpolation brings the DAC rate 1o 308,8 keps
digital and 360 ksps analog.

From the above informatian, the psewdo LSB for a 5 bit ADC made from the above 10 bit ADC can be calculated as,

2461
= T = 769mV

Thea autpul ipple must be leas than 0.5 LSB fo avoid perodic LSB switching. As a result the foflowing requirement for output rippla is set:
Voul,,, < 3845 mW

The output of the RESI consists of a capaciior across a resisior inle which the RSS! cutput current is driven, The RSSI output voltage is
described by the following equation:

1
Hsy*—*R
Vouris)= —QIL-
R+ —
Cx
Fram this tha transresistance can ba writlan as:
| 1] R

le(w)| ~ wRC+1

Mow, tha action of the rectifiers within the ASS| has the etfect of doubling the input frequancy from BOKHz fo 120KHz. Assuming a maximum
RSS! output current of lout__= 40wl with a maximum ripple of 38.45m\ gives a
1
2(120K)

To sat tha required slope on the RSS! output & resistor of 33K 1% 18 used (1% i5 10 ansure the absolute slope accuracy). With this resistor
valua, the above transresistance and a frequency of 120KHz an output ripple of = 38.45mVY can be achieved using a C=1.4nF.

If,

1
Fp =———=236kHz
M8 ARG

Tha sattling time is therefora:
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1
T==——=278us
3B
A dix B — Discriminato Selection
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Scorpio FM Audio BPF Response
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Scorpio

TDMA / AMPS Baseband Interface

Preliminary Information

Features

15138 TDMA/AMPS Compatible
Channel Filtering (30kHz)

FM Demodulator

RSS! Output

Dual [F Synthesisers

Flexible Power Control

Fully Programmable via serial bus
Compatible with Mitel receive and transmit
products

3 Volt operation

48 pin TQFP package

Applications

¢  Dual Mode TDMAMPS Mobile telephones

* Dual Band (PCS1800/900) TDMA/AMPS
Mobile telephones

= PCS 1500 TDOMA Mobile Telephones

Description

Scorpie provides channel filtering for 15136
TOMA/AMPS mobile telephanes.

April 1689

Ordering Information

SCORPIOMKG/GP1R

The inputs for the receive path are | and Q
signals at an IF of 60kHz. These | and Q
signals are filtered by & 80 kHz switched
capacitor bandpass fiter and are then
demodulated to give baseband | and Q signals.
Scorplo also provides 56dB of voltage gain so
that the baseband outputs can be input directly
to an A to D converter.

The internal FM discriminator can be used for
demodulating AMPS signals. The recelve path
also provides RSSI.

Transmit | and Q baseband signals from D to A
converters can be inpul directly to Scorpio
which provides reconstruction filters and a
variable gain bufier.

The two PLL synthesisers are used for
generation of the receive and transmit IF LO
signals.

Traremd Saclian
3 T FM
THI P - ¢ b s T3 OF+ -
THD 1P+ .r; ' ot O

SCLKE RxVCO B Fx PO
—

SOATA 1 | — & Ax K
SLATCH s
RESEEE: TxLOCK

Tz VG0 Ts
T= PO

Fig 1 Block diagram

Pin Assignment




No | Pin Name Type Description
1 RXQ OP- Output Baseband Receive Q Qutput -
2 | RXQOP+ Output Baseband Receive Q Output +
3 RX] OP- Cutput Basaband Receive | Qutput -
4 | RXIOP+ Output Baseband Receive | Output +
~[5 | GND Ground | Ground (Substrate Connection)
6 | VDD Power Power Supply - RSSI/Demadulator
[l RS3I Output RSSI Cutput
™| 8 | GND Ground Ground - RSSI/Demodulator
L8 | AUDIO Output Demodulator Audio/Data Output
10 | AUDIO FB Input Demodulator Feedback
11 | RSSIFE Input RSS! Feedback
“[12 | GND Ground | Ground - Receive Section
13 | RXI P+ Input Receive | Input +
14 | RXIIP- Input Receive | Input -
15 | RXQ P+ Input Receive Q Input +
16 | RXQ IP- Input Receive Q Input -
17 | VDD, Power Power Supply - Receive Section
18 | RXPD Qutput Rx Phase Detector Qutput
“.[18 | &ND Ground Ground (Substrate Connection)
20 | RXVCO Input Receive IF PLL Input
-+121 | GND Ground Ground - Synthesizar
22 | TXVCO Input Transmit IF PLL Input
23 | VDD Power Power Supply - Synthesizer
24 | TXPD Quitput Rx Phase Detector Output
25 | UHF LOCK UHF Synth Lock Input
26 | TXQ OP+ Output Transmit & Output +
27 | TXQ OP- Output Transmit Q Cutput -
28 | TXFM Output Transmit FM Qulput
29 | TXI OP+ Output Transmit | Qutput +
30 | TXI OP- Qutput Transmit | Cutput -
31 | VDD;z Power Power Supply - Transmit Section
32 | TXIIP- Input Transmit | Input -
33 | TX P+ Input Transmit | Input +
w34 | GND Ground | Ground TX Channel
|35 | TXQ IP- Input Transmit & Input -
v |96 | TXQIP+ Input Transmit Q Input +
“w|37 | GND Ground Ground {Substrate Connection)
38 | LOCKDET | Output Synthesizer Lock Detect
38 | SDAT Input Serial Interface, Serial Data In
40 | TCXO Input 19.44MHz Reference from TCXO
~ 41 | ¥DD » Power Power Supply - Digital
(\i[42 | GND Ground | Ground - Digital
"[43 [ SCLK Input Serial Interface, Clock
44 | SLATCH Input Serial Interface, Latch
45 | PCA Input Power Control Assert
46 | RESETE Input Chip Master Resat
47 | VBG Qutput Bandgap Reference Decoupling
48 | RTUNE Input Chip Bias Setting
I={VBG - GND)/ RTUNE = 12.2uA

Electrical Characteristics - Summary




