@ HARRIS HFA3761

400MHz AGC

January 1998 and Quadrature IF Demodulator
Features o Description
» Integrates all IF and AGC Receive Functions @% i s *ﬁ 8! The HFA3761 is a highly
. Broad F R 10MHz to 400MH mﬁ&‘gwﬁ* integrated baseband converter
road Frequency hange......... Z10 z T for quadrature demodulation

applications. The HFA3761
400MHz AGC and quadrature
IF demodulater is one of the seven chips in the Prism™ full

+ 1/Q Amplitude and Phase Balance .. 0.2dB, 2 Degrees
« 5th Order Programmable

Low Pass Filter................ 2.2MHz to 17.6MHz duplex chip set (see Typical Application Diagram). It features

+ 400MHz AGC Gain Strip .................... g2dB all the necessary blocks for baseband demodulation of | and
Q signals. It has a two stage integrated AGC IF amplifier with

«+ AGCRange............. i 75dB  goqB of voltage gain and 76dB of gain control range.
« Low LO Drive Level . . . . . oo oo -15dBm Baseband antialiasing and shaping filters are integrated in
the design. Four filter bandwidths are programmable via a

+ Fast AGC Switching......................... 1us  two bit digital control interface. In addition, these filters are

continuously tunable over a +20% frequency range via one

+ Power Management/Standby Mode ) i i
external resistor. To achieve broadband operation, the

» Single Supply 2.7V to 5.5V Operation Local Oscillator frequency input is required to be twice
the desired frequency of demodulation. A selectable
Appﬁcaﬁons buffered divide by 2 LO output and a stable reference
voltage are provided for convenience of the user. The device
+ Wireless Local Loop is housed in a thin 80 lead TQFP package well suited for

- Wireless Local Area Networks PCMCIA board applications.

« PCMCIA Wireless Transceivers Ordering Information
+ ISM Systems

TEMP.
- CDMA Radios PART NUMBER | RANGE (°C) PACKAGE PKG. NO.
* PCS/Wireless PBX HFA3761IN 40to85 |80LdTQFP  |Q80.14x14
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Pinout

80 LEAD TQFP
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Typical Full Duplex Application Diagram
PRISM™ FULL DUPLEX CHIP SET
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OPTIONAL WHEN IN
ANALOG MODE

PRISM™ FULL DUPLEX RADIO
CHIP SET, FILE #4238

For additicnal information onthe PRISM™ Full Duplex Radic  The four-digit file numbers are shown in Typical Application
Chip Set, call (407) 724-7800 to access Harris’ AnswerFAX  Diagram, and correspond to the appropriate circuit.

system. When prompted, key in the four-digit document
number (File #) of the data sheets you wish to receive.
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Block Diagram
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NOTE: Voo, GND and Bypass capacitors not shown.
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Pin Descriptions

PIN SYMBOL DESCRIPTION
1 AGC1_BYP+ |DC feedback pin for AGC amplifier 1. Requires good decoupling and minimum wire length to a solid signal
ground.
2 AGC1_In+ Non-inverting analog input of AGC amplifier 1.
GND Ground. Connect to a solid ground plane.
4 AGC_Sel This pin selects either differential or single ended input configuration for the first stage AGC. Ground this
pin for differential input configuration. Leave it floating for single ended input configuration.
5, AGC1_In- Inverting analog input of AGC amplifier 1.
8, AGC1_BYP- |DC feedback pin for AGC amplifier 1. Requires goed decoupling and minimum wire length to a solid signal
ground.
7.8 GND Ground. Connect to a solid ground plane.
9 LPF_Vcc Supply pin for the Low pass filter. Use high quality decoupling capacitors right at the pin.
10 2V REF Stable 2V reference voltage output for external applications. Loading must be higher than 10k<. A bypass
capacitor of at least 0.1F is required.
11 LPF_BYP Internal reference bypass pin. This is the common voltage (V) used for the LPF digital thresholds.
Requires 0.1pF decoupling capacitor.
12 NC Connected internally for test purposes. Pin must be left floating.
13 NC Connected internally for test purposes. Pin must be left floating.
14 LPF_RXI_Out | Low pass filterin phase (l) channel receive output. Requires AC coupling.
15 LPF_RXQ_Out | Low pass filter quadrature {Q) channel receive output. Requires AC coupling.
18 LPF_Seld Digital control input pins. Selects four programed cut off frequencies for the receive channel. Tuning speed
17 LPF_selo from one cutoff to another is less than 1ps.
SEL1 SEL0O CUTOFF FREQUENCY SEL1 SEL0O CUTOFF FREQUENCY
LO LO 2.2MHz HI LO 8.8MHz
LO HI 4 4MHz HI HI 17.6MHz
18 LPF_Tunel These two pins are used to fine tune the Low pass filter cutoff frequency. A resistor connected between the
19 LPF_Tune0 two plps (_RTUNE) will fine tune both transmit and receive filters. Refer to the tuning equation in the LPF AC
specifications.
20 GND Ground. Connect to a solid ground plane.
21 LPF_RX_PE | Digital input control pin to enable the LPF receive mode of operation. Enable logic level is High.
22 GND Ground. Connect to a solid ground plane.
23 NC Connected internally for test purposes. Pin must be left floating.
24 NC Connected internally for test purposes. Pin must be left floating.
25 NC Connected internally for test purposes. Pin must be left floating.
26 NC Connected internally for test purposes. Pin must be left floating.
27 LPF_RXQ- Low pass filter inverting input of the receive quadrature channel. AC coupling is required. This input is
normally coupled to the negative output of the quadrature demedulator {(Mod_RXQ-), pin 36.
28 LPF_RXQ+ Low pass filter non inverting input of the receive quadrature channel. AC coupling is required. This input is
nermally coupled to the positive output of the quadrature demedulator (Mod_RXQ+), pin 35.
29 LPF_RXI- Low pass fiter inverting input of the receive in phase channel. AC coupling is required. This input is
nomally coupled to the negative output of the in phase demodulator (Mod_RXI-), pin 34.
30 LPF_RXI+ Low pass filter non inverting input of the receive in phase channel. AC coupling is required. This input is
normally coupled to the positive output of the in phase demodulator {DEMOD_RXI-), pin 33.
31,32 GND Ground. Connect to a solid ground plane.
33 DEMOD_RXI+ | In phase demodulator positive output. AC coupling is required. Normally connects to the non inverting input
of the Low pass filter (LPF_RXI+), pin 30.
34 DEMOD_RXI- | In phase demodulator negative output. AC coupling is required. Normally connects to the inverting input of
the Low pass filter (LPF_RXI-), pin 29.
35 DEMOD_RXQ+ | Quadrature demodulator positive output. AC coupling is required. Normally connects to the non inverting

input of the Low pass filter (LPF_RXQ+), pin 28.
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Pin Descriptions (continued)

PIN SYMBOL DESCRIPTION

38 DEMOD_RXQ- | Quadrature demodulator negative cutput. AC coupling is required. Normally connects to the inverting input
of the Low pass filter (LPF_RXQ+), pin 27.

37 NC Connected internally for test purposes. Pin must be left floating.

38 NC Connected internally for test purposes. Pin must be left floating.

39 NC Connected internally for test purposes. Pin must be left floating.

40 NC Connected internally for test purposes. Pin must be left floating.

41 GND Ground. Connect to a solid ground plane.

42 DEMOD_Vec | Supply pin for the Demedulater. Use high quality decoupling capacitors right at the pin.

43 DEM_RX_PE | Digital input control to enable the demoedulator section. Enable logic level is High.

44 DEM_LO_In | Single ended local oscillator current input. Frequency of input signal must be twice the required demodu-

(2XLO) lator LO frequency. Input current is optimum at 200pARps. Input matching netwoerks and filters can be de-
signed for a wide range of power and impedances at this port. Typical input impedance is 130€. This pin
requires AC coupling.

NOTE: High second harmonic content input waveferms may degrade 1/Q phase accuracy.

45 DEMOD_Vge | Supply pin for the Demodulator. Use high quality decoupling capacitors right at the pin.

48 DEM_LO Out | Divide by 2 buffered output reference from “DEMOD_LQ_in”input. Used for external applications where the
demodulating carrier reference frequency is required. 50 single end driving capability. This output can be
disabled by use of pin 50. AC coupling is required.

47 DEMOD_Vic | Supply pin for the Demedulator. Use high quality decoupling capacitors right at the pin.

48 DEMGD_IFIN+ | Demodulator, nen-inverting input. Requires AC coupling.

49 DEMOD_IFIN- | Demodulator, inverting input. Requires AC coupling.

50 LO_GND When grounded, this pin enables the LO buffer (DEMOD_LO_Cut). When open (NC) it disables the LO
buffer.

51, 52, 53 GND Ground. Connect to a solid ground plane.

54 AGC2 Vo Supply pin for the AGC amplifier 2. Use high quality decoupling capacitors right at the pin.

55 AGC2_Out- Positive output of AGC amplifier 2. Requires AC coupling.

58 AGC2_Out+ Negative cutput of AGC amplifier 2. Requires AC coupling.

57 AGC2_PE Digital input control to enable the AGC amgplifier 2. Enable logic level is High.

58 AGC2Z V¢ Supply pin for the AGC amplifier 2. Use high quality decoupling capacitors right at the pin.

59 GND Ground. Connect to a solid ground plane.

60 AGC2_Vpce | AGC amplifier 2, AGC control input.

61 AGC2_BYP+ |DC feedback pin for AGC amplifier 2. Requires good decoupling and minimum wire length to a solid signal
ground.

62 AGC2_In+ Non-inverting analog input of AGC amplifier 2.

63 GND Ground. Connect to a solid ground plane.

64 AGC2_In- Inverting input of AGC amplifier 2.

65 AGC2_BYP- |DC feedback pin for AGC amplifier 2. Requires good decoupling and minimum wire length to a solid signal
ground.

86 - 73 GND Ground. Connect to a solid ground plane.

74 AGC1_Vgo | AGC amplitier 1 supply pin. Use high quality decoupling capacitors right at the pin.

75 AGC1_Out- Negative output of AGC amplifier 1. Requires AC coupling.

76 AGC1_Out+ Positive output of AGC amplifier 1. Requires AC coupling.

77 AGC1_PE Digital input control to enable the AGC amglifier 1. Enable logic level is High.

78 AGC1_Vce | AGC amplitier 1 supply pin. Use high quality decoupling capacitors right at the pin.

79 GND Ground. Connect to a solid ground plane.

20 AGC1_Vagc | AGC amplifier 1, AGC control input.
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Absolute Maximum Ratings Thermal Information

Supply Voltage . . ... ... ... ... L. -0.3Vto +6.0¥  Thermal Resistance (Typical, Note 1) 8, (°CAWY

Voltage on Any OtherPin. . ................ -0.3V o Vg +0.3V TQFP Fackage . ... ......coooveeeeeen... 75
Package Power Dissipation at 70°C

Operating Conditions TQFPPackage . ... ... 1AW

Supply Voltage Range . ... ............ ... ... ... 2.7t 55V Max?mum .él:nction_l'_l'emperattureF({Plastic Packages)5éc.>.<. T P _-::gzg

Operating Temperature Range. . ... ......... -40°C < Ty < 85°C aximum Storage lemperaiure hange . . ... .. ) = A=

Maximum Lead Temperature {Scldering 10s). .. .......... 300°C
(TQFP - Lead Tips Only)

CAUTION: Stresses above those listed in "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicaled in the operational sections of this specification is nol implied.

NOTE:

1. 8p is measured with the component mounted on an evaluation PC beard in free air.

Cascaded DC Electrical Specifications vgg = 4.5V to 5.5V, Unless Otherwise Specified

(NOTE 2)
TEST TEMP

PARAMETER LEVEL (°c) MIN TYP MAX UNITS
Total Supply Current, at 5.5V A Full - 80 112 mA
Shutdown (Standby) Current at 5.5V A Full - .8 15 mA
All Digital Inputs V|4 (TTL Threshold for All Vi) A Full 2.0 - Veo
All Digital Inputs V_ (TTL Threshold for All Vo) A Full -0.2 - 0.8 A
High Level Input Current at 5.5V Vo for pins 16 and 21 with Vjy = 2.4V A Full -200 -85 0 A
High Level Input Currentat 5.5V Vg for pins 16 and 21 with Vi = 4.0V A Full -150 -30 0 LA
Low Level Input Current at 5.5V V¢ for pins 16 and 21 with V) = 0.8V A Full -300 -95 0 LA
High Level Input Current at 5.5V Vo for pin 17, with Vi =24V A Full 0 50 200 pA
High Level Input Current at 5.5V Vg for pin 17, with V) = 4.0V A Full 0 80 300 A
Low Level Input Current at 5.5V Vg for pin 17, with Vi = 0.8V A Full 0 15 150 pA
High Level Input Current at 5.5V Vo for pin 43 with Viy = 2.4V A Full -20 1 20 A
High Level Input Current at 5.5V Vg for pin 43 with Vg = 4.0V A Full 0 110 300 pA
Low Level Input Current at 5.5V V¢ for pin 43 with Wy = 0.8V A Full -20 A 20 A
Vagc Input for Max Gain (Note 5) A 25 .8 1.1 v
Vage Input for Min Gain (Note 5) A 25 - 21 2.2 A
Vaac Centrol Input Impedance (Per Stage) {Note 3) C 25 - 410 Q
Vaac Control Input Current (Per Stage) at Max Coentrol Voltage A 25 - 5 2.0 mA
Full Range AGC Switching Large Signal Recovery (Note 4) B 25 - 400 - ns
Full Range AGC Switching 1dB Settling Time (Note 4) B 25 - 1.5 - 1S
Power Down/Up Switching Speed (Note 4) B 25 - 2 - WS
Reference Voltage A Full 1.85 2.0 2.15 A
Reference Voltage Variation Over Temperature B 25 - 800 - pv/oc
Reference Voltage Variation Gver Supply Voltage B 25 - 1.6 - mv/v
Reference Voltage Minimum Load Resistance C 25 10 - - kQ

NOTES:
2. A = Production Tested, B = Based on Characterization, C = By Design.
3. 1.2V reference source in series with 410Q.
4. Determined by external components.
5

. Measured at probe.
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Cascaded AC Electrical Specifications, Demodulator Chain Performance vgc = 4.5v to 5.5v, LO = 560 MHz, and

IF=280 MHz, Unless Otherwise Specified

{(NCTE 8)
TEST TEMP.
PARAMETER LEVEL (°c) MIN TYP MAX UNITS
IF Demodulator | and Q Outputs Voltage Swing A Full 250 mVp.p
{IF input Range of -70 dBm to -30 dBm)
|IF Demodulater | and Q Channels Qutput Drive Capakility C 25 1.2 2 kQ
{ZouT = 50Q) Cmax = 10pF, VouT = 500mVp.p
IF Demodulator I/Q Amplitude Balance, IFin = -70dBm at 50Q A Full -1.0 Q +1.0 dB
|IF Demodulater I/Q Phase Balance, IFin = -70dBm at 50 A Full -4.0 0 +4.0 Degrees
IF Demodulator Cutput, P1dB TBD TBD TBD TBD TBD mV
NOTES:
6. A = Production Tested, B = Based on Characterization, C = By Design.
7. Determined by external components.
AC Electrical Specifications, Cascaded AGC Stages Performance vgp =45V to 5.5V
(NOTE 8)
TEST TEMP.
PARAMETER LEVEL (°C) MIN TYP MAX UNITS
Frequency Range (Note 9) B 25 10 400 MHz
Voltage Gain at Max Gain {Note 10) A 25 78 82 dB
{Vagc = 0.8V, Rg = 500, B = 5000Q)
Voltage Gain at Min Gain (Vago = 2.1V, Rg = 502, R = 500Q) B 25 7 dB
Neise Figure at Max Gain, Rg = 50Q B 25 10 11 dB
Output P 1dB at Min Gain, Rg = 50Q, dBm intc R|_ = 500Q B 25 -16 -13 dBm
Input P 1dB at Min Gain, Rg = 50Q B 25 -13 -10 dBm
Output IP3 at Min Gain, dBm into R = 5000 B 25 -5 -2 dBm
Input IP3 at Min Gain, Rg = 50Q B 25 -2 1 dBm
Group Delay, 20MHz Bandwidth B 25 2.0 nsp_p
Single Ended Input Impedance, AGC_SEL = fleating B 25 50 Q
Differential Input Impedance, AGC_SEL = ground B 25 100 Q
Differential Output Impedance B 25 80 Q
NOTES:
8. A = Production Tested, B = Based on Characterization, C = By Design.
9. Determined by extemnal components.
10. Measured at probe.
AC Electrical Specifications, 1/Q Down Converter Individual Performance vgc=45Vto 55V
INCTE 11)
TEST TEMP.
PARAMETER LEVEL (°c) MIN TYP MAX UNITS
Quadrature Demodulator Input Frequency Range B 25 10 400 MHz
Demodulater Baseband I/Q Frequency Range C 25 30 MHz
Demodulator Voltage Gain at Frequency Range B 25 6 8 9 dB
Demodulator Differential Input Resistance C 25 1 kQ
Demodulator Differential Input Capacitance C 25 0.5 pF
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AC Electrical Specifications, I/Q Down Converter Individual Performance vgg=45Vto 55V (Continued)

INCTE 11)
TEST TEMP.

PARAMETER LEVEL {°c) MIN TYP MAX UNITS
Demodulator Differential Output Level at 4K Load, B 25 400 500 560 mVp_p
{Output Controlled By AGC Action)

Demodulator Amplitude Balance A 25 -1.0 1.0 dB
Demodulator Phase Balance at 286MHz A 25 -4 Degrees
Demodulator Phase Balance at 400MHz B 25 -4 Degrees
Demodulater Output 1dB Compression Voltage at 4K Load B 25 1.25 Vep
NOTE:
11. A = Production Tested, B = Based on Characterization, C = By Design.
AC Electrical Specifications, LO Individual Performance V. =45V to55Y
{(NCTE 12)
TEST TEMP.

PARAMETER LEVEL (°c) MIN TYP MAX UNITS
2XL0C Input Frequency Range (2 X Input Range) B 25 20 800 MHz
2XLO Input Current Range 25 50 200 300 MLARMS
2XLQC Input Impedance c 25 130 Q
Buffered LO Cutput Voltage, Single Ended C 25 50 100 mYp_p
Buffered LO Cutput Impedance c 25 50 Q

NOTE:
12. A =Production Tested, B = Based on Characterization, C = By Design.
AC Electrical Specifications, RX 5TH Order LPF Individual Performance v;=45Vto55Y
{NCTE 13)
TEST TEMP.

PARAMETER LEVEL (°c) MIN TYP MAX UNITS
RX LPF 3dB Bandwidth, Sel0 =0, Sel1 =0 A 25 1.8 2.20 24 MHz
RX LPF 3dB Bandwidth, Sel0 =1, Sel1 =0 A 25 3.6 440 48 MHz
RX LPF 3dB Bandwidth, Sel0 = 0, Sel1 = 1 A 25 7.4 8.80 9.6 MHz
RX LPF 3dB Bandwidth, Sel0 = 1, Sel1 =1 A 25 14.8 17.80 19.2 MHz
RX LPF Sel0, Sel1 Tuning Speed B 25 1 us
RX LPF 3dB Bandwidth Tuning A 25 -20 +20 Y
LPF Tune Nominal Resistance B 25 787 Q
RX LPF Voltage Gain A 25 -1.0 0 1.0 dB
RX LPF Single Ended Output Voltage Swing at 2k Load B 25 550 mVp_p
{Controlled By AGC Action)

RX LPF Differential Input Impedance A 25 4 5 kQ
RX 1/Q Channel Amplitude Match A Full -1 1 dB
RX 1/Q Channel Phase Match A Full -4 4 Degrees
RX LPF Total Harmonic Distortion B 25 3 8 %
LPF Qutput Impedance, Single-Ended Cc 25 50 Q

NOTE:

13. A = Production Tested, B = Based on Characterization, C = By Design.
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TABLE 1. LOW PASS FILTER PROGRAMING AND TUNING INFORMATION
fadB
MODE LPF SEL1 LPF SELO (NOMINAL RynE)
BWO 0 0 2. 2MHz
BW1 0 1 4 4AMHz
BW2 1 0 8.8MHz
BW3 1 1 17 .6MHz

PERCENT OF NOMINAL FREQUENCY

[FS:(1 1 S [ R e e L e e = s

-20% k-t -d----F-+-d-—--} -

FrunendB - fadeNOMINAL" 787
Rrune

30 25 -20 15 -10 -5 0 45 110 +15 +20 125 +30
[(787 - Rrune)XRrunel * 100%

FREQUENCY RTunE
20% Low 984Q
Nominal 787Q
20% High 6560

FIGURE 1. TYPICAL f3dB Vs RTUNE
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Noles
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Thin Plastic Quad Flatpack Packages (TQFP)

Q80.14x14 (JEDEC MO-136BQ ISSUE C)

o D e
D1 80 LEAD THIN PLASTIC QUAD FLATPACK PACKAGE
INCHES MILLIMETERS
= s
BOL MIN MAX MIN MAX | NOTES
]
AAAAARARAAR T Tom| e |
k T 1 I Al 0.002 0.005 0.05 0.15 -
o | =) A2 0054 | 0057 | 135 | 145 -
o ! — B 0.009 | 0oi4 | 022 | os8 6
—— ' — B1 0009 | oco12 | o022 0.33 -
R == i Hi = D 0623 | 0637 | 1580 | 16.20 3
T (= — ; — | - - - :
= — I —1 & D1 0.544 | 0559 | 13.80 14.20 4,5
— | —
T | — 13— E 0.623 0.637 | 15.80 16.20 3
) (o — I :E_L Ef 0544 | o559 | 1380 | 1420 4,5
| HHHHHHHHHHH [e] L 0018 | 0029 | 045 | 075 -
- N 80 80 7
PN l e 0.026 BSC 0.65 BSC -
SEATING Rev. 1 4/95
[#] AR EEHAF A ;LANE NOTES:
- — - — - 7 1. Controlling dimension: MILLIMETER. Converted inch
\ * o % dimensions are not necessarily exact.
\ I
r -C- | 2. All dimensions and tolerances per ANSI Y14.5M-1982.
N 3. Dimensions D and E to be determined at seating plane .
& &]0% c A-B@ D(E) 4. Di:ensions D1 and E1 to be determined at datum plane
g P il | _
110-13° 5. Dimensions D1 and E1 do not include mold protrusion.
0.020 ~ — Allowable protrusion is 0.25mm (0.010 inch) per side.
0.008 MIN — _ o . .
i 6. Dimension B does notinclude dambar protrusion. Allowable
o° MIN | (1 0.09/0.16 — dambar protrusion shall not cause the lead width to exceed
GAGE { Az pq 0.004/0.006 __ — the maximum B dimension by more than 0.08mm (0.003
PLANE * f+ ' | l + inch).
{ rJ BASE METAL 7. "N’ is the number of terminal positions.
| L | + WITH PLATING 0.09/0.20
~elle10430 50040008
gc.70 [0.25 0.004/0.008
0.010

All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right lo make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheels are current before placing orders. Information furnished by Harris is
believed to be acourate and reliable. However, no responsibilily is assumed by Harris or its subsidiaries for its use; nor for any infringements of patenis or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.
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