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   product description 2 - 2 tda 6131 preliminary wireless components   specification, march 2000 2.1 overview  functional description, benefits  new b6hf bipolar technology, 25ghz ft  frequency range up to 3.0 ghz  small outline p-tssop 16 package  2.7-4.5v supply voltage  -40  c to +85  c operational temperature range  standby function  reduced external components  high isolation between mixer ports  good crosstalk performance 2.2 features mixer:  universal gilbert cell mixer with adjustable mixer current  frequency range up to 3ghz  comparable with so42p or tbb042g  lo can be driven with external source or internal oscillator oscillator :  internal biased single transistor stage  multi purpose operation possible (oscillator, amplifier)  low noise performance  current adjustable

   product description 2 - 3 tda 6131 preliminary wireless components   specification, march 2000 2.3 application  all wireless systems  various tv and sat applications 2.4 package outlines p-tssop-16
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   functional description 3 - 2 tda 6131 preliminary wireless components   specification, march 2000 3.1 pin configuration pin_config.wmf figure 3-1 pin configuration 3.2 pin definition and function ac vref mibx miex mie mib gnd in bref ab ae stb mo mox vcc inx 1 2 3 4 5 6 7 8 16 15 14 13 12 11 10 9 tda 6131xs table 3-1 pin definition and function pin no. symbol equivalent i/o-schematic function 1 bref reference voltage for amplifier/oscillator v be 2 ab amplifier / oscillator base 3 ae amplifier / oscillator emitter 4 stb standby circuit  5 mo mixer signal open collector output, not inverted 6 mox mixer signal open collector output, inverted, 7 vcc voltage supply 8 inx mixer signal base input, inverted 9 in mixer signal base input, not inverted 10 gnd ground 11 mib mixer local oscillator base input, not inverted 12 mie mixer local oscillator emitter input, not inverted 13 miex mixer local oscillator emitter input, inverted 14 mibx mixer local oscillator base input, inverted 15 vref constant reference voltage 16 ac  amplifier / oscillator collector

   functional description 3 - 3 tda 6131 preliminary wireless components   specification, march 2000 3.3 functional block diagram figure 3-2 functional block diagram 1 2 3 4 5 6 7 8 12 13 9 10 11 16 15 14 bias vcc inx mo mox mibx miex ab bref vref ac gnd in mie mib ae stb mo mox in inx mie miex bias1 bias2 mixer mib mibx

   functional description 3 - 4 tda 6131 preliminary wireless components   specification, march 2000 3.4 circuit description 3.4.1 mixer the mixer used in this design is a general purpose up-/down conversion gilbert  cell mixer that can be used in various configurations.the rf can enter the ic  either via the pins mie/miex or via mib/mibx. using an external supplied local  oscillator at in/inx a converted output signal is created at the open collector  output pins mo/mox. in a second configuration the rf should be connected to  the pins in/inx and the pins mib/mibx/mie/miex need to be connected to an  external tank circuit, thus forming for example an colpitts oscillator using the  internal transistor stages. in both cases the open collector pins mo/mox need  to be connected to an external supply voltage. to improve the mixer perfor- mance external resistors at mie/miex make it possible to adjust the mixer cur- rent. the rf connections to the mixer input can be single ended or balanced,  capacitive or inductive.  supply voltage for the mixer has to be connected to the  pin vcc and to gnd. 3.4.2 oscillator / amplifier using the additional transistor stage it is possible to realize via external compo- nents an oscillator or an amplifer circuit. base ab, emitter ae and collector ac  are external available.to adjust the amplifier/oscillator current  using a current  mirror the internal reference voltage at vref has to be connected to bref with  an external resistor and bref needs to be connected to the base ab. this can  be done via a resistor and/or a choke. external matching networks at the in- and  output of the transistor stage will improve the amplifier performance. 3.4.3 common differential signals and symmetrical circuits are used throughout the mixer part  of the ic.  an internal bias driver generates supply voltage and temperature compensated  reference voltages. the stb pin allows the ic to be switched in a low power  mode. the pins bref,vref,stb,vcc,in,inx,and mo,mox are esd pro- tected.

 4 applications   4.1 test circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2 4.1.1 test circuit 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2 4.1.2 test circuit 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3 4.1.3 test circuit 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4 4.2 hints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5 contents of this chapter

   applications 4 - 2 tda 6131 preliminary wireless components   specification, march 2000 4.1 test circuits 4.1.1 test circuit 1 figure 4-1 test circuit 1 mixer circuit base grounded, amplifier with feedback resistor dc 16 tda 6131 9 8 v cc       toko- balun    1:2 c k c k c b mixer  input local  oscillator  input l 1 l 0 mixer  output 1       toko- balun    1:1 stb c b bias te e dc ab  input c b bias  te e ac  output v cc r dc c b c b c k c k c b r f 0.1r f toko balun =1:1  617db-1023 =1:2  617db-1016 vogt transformer kit, 0.05mm wire =20:2

   applications 4 - 3 tda 6131 preliminary wireless components   specification, march 2000 4.1.2 test circuit 2 figure 4-2 test circuit 2 mixer circuit emitter grounded, mixer current increased with resistor r 1 ,r 2 r 3 dc 16 tda 6131 9 8 v cc       toko- balun    1:2 c k c k c b mixer  input local  oscillator  input l 1 l 0 mixer  output 1       toko- balun    1:1 stb c b bias te e dc ab  input c b bias  te e ac  output v cc r dc c k c k c b r 1 r 2 toko balun =1:1  617db-1023 =1:2  617db-1016 vogt transformer kit, 0.05mm wire =20:2

   applications 4 - 4 tda 6131 preliminary wireless components   specification, march 2000 4.1.3  test circuit 3 figure 4-3 test circuit 3 mixer with internal oscillator dc 16 tda 6131 9 8 v cc       toko- balun    1:2 c k c k c b mixer  input l 1 l 0 mixer  output 1 stb c b bias tee dc ab  input c b bias  te e ac  output v cc r dc c b c 1 c 2 c 3 l 2 local oscil- lator tank  circuit toko balun =1:2  617db-1016 vogt transformer kit, 0.05mm wire =20:2

   applications 4 - 5 tda 6131 preliminary wireless components   specification, march 2000 4.2 hints
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   reference 5 - 2 tda 6131 preliminary wireless components   specification, march 2000 5.1 absolute maximum ratings 1) attention: do not exceed the maximum. junction temperature 2) hbm according to mil std 883d, method 3015.7 and eos/esd assn. standard s5.1-1993 warning the maximum ratings may not be exceeded under any circumstances, not even  momentarily and individually, as permanent damage to the ic will result. table 5-1 absolute maximum ratings, ambient temperature t amb =-40  c ... + 85  c # parameter symbol limit values unit remarks min max 1 supply voltage v s -0.3 5.0 v 2 input voltage mie/x v mie/miex -0.3 1.9 v v s   = 0,  mib/x  open 3 input voltage mib/x v mib/mibx -0.3 1.9 v 4 input voltage in/inx v in/inx 0.6 v s +0.3 5.0max. v v 5 input voltage ab v ab -0.3 v ac +0.3 3.5max. v v 6 input voltage ae v ae -0.3 0.6 v 7 output voltagevref v vref 1.3 2.0 v 8 input voltage stb v stb -0.3 v s +0.3 5.0max. v v 9 output voltage bref v bref -0.3 3.5 v 10 open collector output voltage v mo/mox 1.7 v s +0.3 5.0max. v v 11 open collector output voltage v ac -0.3 3.5 v base open 12 open collector output voltage v ac -0.3 7.0 v r b    reference 5 - 3 tda 6131 preliminary wireless components   specification, march 2000 5.2 operating range within the operating range the ic operates as described in the circuit  description. the ac/dc characteristic limits are not guaranteed. 5.3 ac/dc characteristics ac/dc characteristics involve the spread of values guaranteed within the specified sup- ply voltage and ambient temperature range. typical characteristics are the median of the  production. * minimum value for external resistors at mie/miex: r1=r2= 68  ? * minimum value for external resistor between vref and bref: r dc = 180  ? table 5-2 operating range # parameter symbol limit values unit test conditions  l item min max 1 ab input frequency f ai 3000 mhz 2 mie/x or mib/x input  frequency f mi 3000 mhz 3 in/x input frequency f in 3000 mhz 4 mo/x intermediate frequency f mo 3000 mhz 5 standby voltage on stb on 2.0 v s v 6 standby voltage off stb off 0 0.5 v   this value is only guaranteed in lab. table 5-3 ac/dc characteristics with t a  25   c, v vcc  = 2.7v ... 4.5v # parameter symbol limit values unit test conditions  l test circuit min typ max supply current 1a supply current, total ic i 4,5,6,7,16 7.8 ma stb on, r 1 =r 2 =  r dc = 820 ? 1, i ac = 5.5ma 1b supply current, total ic i 4,5,6,7,16 13.1 ma stb on, r 1 =r 2 =  r dc =330 ? 1, i ac = 10 ma 1c supply current, total ic i 4,5,6,7,16 11.1 ma stb on, r 1 =r 2 =180 ?   r dc   =820 ? 1, i ac = 5.5 ma 2 supply current, total ic i 4,5,6,7,16    reference 5 - 4 tda 6131 preliminary wireless components   specification, march 2000  *matching network used ** referenced for specified mixer performance table 5-3 ac/dc characteristics with t a  25   c, v vcc  = 2.7v ... 4.5v (continued) # parameter symbol limit values unit test condi- tions  l test circuit min typ max mixer, signal input mie/miex, downconversion, r1,2=180  ? 3 max. input level, 1db  compression at mo/x, if= 45mhz p mi -15 dbm f=0.9ghz  1 4 input intercept point, ? f=800khz, if= 45mhz iicp3 mi 0 dbm f=0.9ghz  1 5 noise figure, ssb (nfssb  nfdsb+3db) if=45mhz f mi 9 db f=0.9ghz  1* mixer, local oscillator input in/inx, downconversion, r1,2=180  ? 6 input level p lo -3 dbm f=0.9ghz 1** mixer, signal output mo/mox, downconversion, r1,2=180  ? 7 output current i mo+mox 4.0 ma incl. r1,r2 1 8 output resistance r modiff 32 k ? if=45mhz  1 9 output capacitance c modiff 0.36 pf if=45mhz  1 10 power gain, if=45mhz p mi 15 db f=0.9ghz  1  this value is only guaranteed in lab.
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