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		  Datasheet File OCR Text:


		   xr-t7296 ...the analog plus company tm ds3/sts1, e3 integrated line transmitter rev. 2.01  1992 exar corporation, 48720 kato road, fremont, ca 94538    (510) 668-7000    fax (510) 668-7017 1 june 1997-3 features  fully integrated transmit interface for  ds3/sts-1 or e3  integrated pulse shaping circuit  compliance with compatibility bulletin 119  compliance with ccitt recommendations  g.703 & g.824  compliance with bellcore tr-nwt-000499  compliance with ansi t1.404  built-in b3zs/hdb3 encoder and decoder  remote and local loopback functions  single 5v  power supply applications  interface for sonet, ds-3 and e3 network  equipment  digital cross-connect systems  csu/dsu equipment  pcm test equipment  fiber optic terminals general description the xr-t7296 is a fully integrated pcm line driver ic intended for ds3 (44.736mbps) or e3 (34.368mbps) applications.  it can also be used for transmitting sonet sts-1 (51.84mbps) signals over coaxial cable. the ic is designed to complement either xr-t7295 ds3/sonet sts-1 or xr-t7295e e3 integrated line receivers. the xr-t7296 converts input clock and dual-rail unipolar data into ami pulses according to at&t technical advisory no. 34 or ccitt g.703 recommendations. the device provides b3zs (ds3) or hdb3 (e3) encoding functions for data to be transmitted to the line. a complimentary decoder circuit is also included in the chip for decoding received signals from an external line receiver. both encoder and decoder functions can be disabled independently through external control pins. in the receive direction, coding errors and bipolar violations are detected and flagged at an output pin. on-chip pulse shaper circuitry eliminates normally required external components for line equalization to meet the cross-connect template. for system level trouble-shooting and testing, both local and remote loop-backs are possible with the built-in loop-back circuit. the xr-t7296 is manufactured using bicmos technology and is packaged in a 28-pin pdip or soj packages. the device requires a single 5v power supply and consumes a maximum power of 700mw.  (line current feed + device dissipation). ordering information part no. package operating temperature range XR-T7296IP 28 lead 600 mil pdip -40  c  to  + 85  c xr-t7296iw 28 j lead 300 mil jedec soj -40  c  to  + 85  c

  xr-t7296 2 rev. 2.01 block diagram 23 8 tndata 9 tclk 7 tpdata 4 ds3, sts-1/e3 12 18 19 mring 20 mtip b3zs/hdb3 encoder 22 13 14 15 16 17 28 rndata 1 rclk 27 rpdata driver monitor 2 3 6 10 21 24 26 rloop lloop v dd d gndd gnda v dd a ict loop back mux pulse shaper b3zs/hdb3 decoder amp1 amp2 ttip tring decodis bpv rnrz rneg rpos rclko dmo 5 11 25 taos encodis txlev figure 1.  xr-t7296 block diagram

  xr-t7296 3 rev. 2.01 pin configuration rndata rpdata ict txlev rclk rloop lloop ds3,sts-1/e3 v dd a ttip tring gnda taos v dd d tpdata tndata mtip tclk mring gndd dmo encodis rclko decodis rpos bpv rneg rnrz 28 lead soj (jedec, 0.300o) 28 1 15 14 2 3 4 5 6 7 17 16 8 9 19 18 10 11 23 22 21 20 27 26 25 24 12 13 rndata rpdata ict txlev v dd a ttip tring gnda rclk rloop lloop ds3,sts-1/e3 taos v dd d tpdata tndata mtip tclk mring gndd dmo encodis rclko decodis rpos bpv rneg rnrz 28 lead pdip (0.600o) 13 16 14 15 1 2 3 4 5 6 7 8 9 10 28 27 26 25 24 23 22 21 20 19 11 18 12 17 pin description pin # symbol type description 1 clk i receive clock input.  input  sampling  clock for rpdata and rndata. 2 rloop i remote loop back.  a high on this pin causes rpdata and rndata to transmitted to the line using rclk. setting rloop and lloop high simultaneously is not permitted. 3 lloop i local loop back.  a high on this pin causes tpdata and tndata to pass through the en- coder and output at rpos and rneg respectively. setting lloop and rloop high simulta- neously is not permitted. 4 ds3,sts-1/ e3  i ds3, sts-1 or e3  select pin . a high on this pin selects ds3 or sts-1 operation and sets the encoder and decoder in b3zs mode. a low selects e3 and sets the encoder and decoder in hdb3 mode. 5 taos i transmit all ones select . a high on this pin causes a continuous ami all 1's pattern to be transmitted to the line. the frequency is determined by tclk. 6 v dd d 5 v digital supply  (  5%)  for all  logic circuitry. 7 tpdata i transmit positive data . tpdata is sampled on the falling edge of tclk. pin 7 and pin 8 can be tied together for binary input signals. 8 tndata i transmit negative data.  tndata is sampled on the falling edge of tclk. pin 7 and  pin 8 can be tied together for binary input signals. 9  tclk i transmit clock  for tpdata and tndata. 10 gndd digital ground  for all logic circuitry. 11 encodis i encoder disable.  a high on this pin disables b3zs or hdb3 encoding functions, unless over- ridden by taos request.  this pin must be set high if tpdata and tndata are already  en- coded. 12 decodis  i decoder disable . a high on this pin disables b3zs or hdb3 decoding functions.

  xr-t7296 4 rev. 2.01 pin description (cont'd) pin # symbol type description 13 bpv o bipolar violation output . this pin goes high for one bit period when a bipolar violation not corresponding to the appropriate coding rule or coding error is detected in the rpdata/ rndata signals. 14 rnrz o receive binary data.  signal on this pin is the ored-output of rpos and rneg. 15 rneg o receive negative data.   this signal is the decoded version of rndata. 1 16 rpos o receive positive data .  this signal is the decoded version of rpdata. 1 17 rclko o receive clock output .  this signal is the inverted version of rclk. 18 dmo o driver monitor output.   if no transmitted ami signal is present on mtip and mring for 128   32 tclk clock periods. dmo goes high until  the next ami  signal is detected. 19 mring i monitor ring input .  ami signal from tring can be connected to this pin for line driver fail- ure detection. internally pulled high. 20 mtip i monitor tip input . ami signal from ttip can be connected to this pin for line driver failure detection. internally pulled high. 21 gnda analog ground  for analog circuitry. 22 tring o transmit ring output . transmit ami signal is driven to the line via a 1:1 transformer from this pin. 23 ttip o transmit tip output.  transmit ami signal is driven to the line via a 1:1 transformer from this pin. 24 v dd a - 5v analog supply (  5%)   for analog circuitry. 25 txlev i transmit level select.  the output  signal amplitude at ttip and tring can be varied by setting this pin high or low. when the cable length is greater than 225 ft. txlev should be set high. when it is below 225 ft, it should be set  low.  this pin is active only with pin 4 set to ds3 or sts-1 mode. 26 ict i in-circuit testing.  a low at this pin causes all digital and analog outputs to go into a high-im- pedance state to allow for in-circuit  testing. internally pulled high. 27 rpdata i receive positive data . nrz input data to the decoder block. sampled on the falling  edge of rclk. 28 rndata i receive negative data . nrz input data of the decoder block. sampled on  falling edge of rclk. note 1  if a bipolar violation occurs, rpos and rneg can correspond to the decoded versions of rndata and rpdata respectively. if  decodis is high, rpos and rneg always track rpdata and rndata respectively.

  xr-t7296 5 rev. 2.01 electrical characteristics   (see figure 8 )   test conditions:  v dd   = 5v   5%, t a   = -40  c to +85  c, unless otherwise specified. all timing characteristics are measured with 10pf loading. symbol parameter min. typ. max. units ac electrical characteristics tclk clock duty cycle (ds3 / sts-1) 45 50 55 % tclk clock duty cycle (e3) 47 50 53 % tr tclk clock rise time (10% to 90%) 4.0 ns tf tclk clock fall time (10% to 90%) 4.0 ns ttsu tpdata/tndata to tclk falling set up time 4.0 ns ttho tpdata/tndata to tclk falling hold time 5.0 ns ttdy ttip/tring to tclk rising propagation delay  1 0.6 14 ns rclk clock duty cycle 45 50 55 % tr rclk clock rise time (10% to 90%) 4.0 ns tf rclk clock fall time (10% to 90%) 4.0 ns trsu rpdata/rndata to rclk falling set up time 4.0 ns trho rpdata/rndata to rclk falling hold time 5.0 ns tr rclko clock rise time (10% to 90%) 4.0 ns tf rclko clock fall time (10% to 90%) 4.0 ns trdy rpos/rneg/rnrz to rclko rising propagation delay  2 4.0 ns dc electrical characteristics v dd d, v dd a dc supply voltage 4.75 5 5.25 v supply current  3 133 ma v il input low voltage 0 0.5 v v ih input high voltage v dd * 0.7 v dd d v v ol output low voltage i out =-4.0ma gndd 0.4 v v oh output high voltage  i out =3.0ma v dd d - 0.5 v dd d v i l input leakage current  4  10 m a pin 19/20/26 (input=0v) -50 -150 m a c i input capacitance 10 pf c l load capacitance 10 pf notes : 1 when the encoder is enabled, a handling delay of four and a half tclk clock cycles for b3zs and five and half clock cycles for   hdb3 always exists between tpdata/tndata and ttip/tring. the handling delay is reduced to two clock cycles when the encoder  is disabled. 2 when the decoder is enabled, a handling delay of six and a half rclk clock cycles will always exist between rpdata/rndata   and rpos/rneg/rnrz. the handling delay is reduced to one and half rclk clock cycles when the decoder is disabled. 3 supply current is measured with transmitter sending all ones ami signal and with transmit level (txlev) set to high. 4 all inputs except pin 19, 20 and pin 26. specifications are subject to change without notice

  xr-t7296 6 rev. 2.01 absolute maximum ratings power supply -0.5 to +6.5v . . . . . . . . . . . . . . . . . . . . . . .  storage temperature -65  c to 150  c . . . . . . . . . . . . . .  voltage at  any pin -0.5v to v dd   +0.5v . . . . . . . . . . . .  power dissipation soj pkg. 725mw . . . . . . . . . . . . . .  power dissipation dip pkg. 1w . . . . . . . . . . . . . . . . . . .  input voltage (any pin) -0.5v to v dd  + 0.5v . . . . . . . .  input current (any pin) 10ma . . . . . . . . . . . . . . . . . . . . .  system description b3zs/hdb3 encoder data to be transmitted is input to the encoder block to be encoded either in b3zs or hdb3 as determined by the state of the ds3,sts-1/e3  pin. input data format can be unipolar or binary. for binary signals, tpdata and tndata need to be connected together externally. the line code used for ds3 is b3zs.  in this mode, each block of three consecutive zeros is removed and replaced by one of  two codes which contain bipolar violation. these replacement codes are b0v and 00v; where b indicates a pulse conforming with the bipolar rule and v represents a pulse violating the rule. the choice of these codes is made such that an odd number of b pulses will be transmitted between consecutive bipolar violation (v) pulses. for e3 format, the line code is hdb3. the encoding rule of hdb3 is similar to b3zs except the number of consecutive zeros is increased to four before a code replacement can take place. the replacement codes in this case are 000v and b00v. sts-1 operation is achieved by placing the part in the ds3 mode and using 51.84 mhz clocks.  logic operation for sts-1 is the same for ds3. transmit all one select setting taos high causes continuous ami encoded 1s to be transmitted to the line.  in this mode, input tpdata and tndata are ignored.  if remote loop back (rloop) is set high, any taos request is ignored. remote loop-back setting rloop high causes receive rpdata and rndata to be transmitted to the line through ttip and tring. the data rate is determined by rclk. in this mode, tpdata and tndata are ignored. local loopback setting lloop high causes tpdata and tndata to go through both the encoder and the decoder. in this mode, the transmit signal rclko, rpos and rneg corresponds to tclk, tpdata and tndata respectively. unless overriden by taos request, tpdata and tndata will still be transmitted to the line. setting rloop and lloop high simultaneously is not permitted. b3zs/hdb3 decoder the decoder block is included to perform b3zs or hdb3 decoding as determined by the state of the ds3, sts-1/e3  pin.  in the b3zs format, the decoder detects both b0v and 00v pulses and replaces them with 000 data.  if hdb3 decoding is selected by setting the ds3, sts-1/e3  pin low, b00v and 000v pulses will be detected and replaced with 0000 code. in both cases, bipolar violation and coding errors which do not conform to the coding scheme are detected and indicated at the bpv output pin. decoder disable for testing purposes and in applications where the decoder needs to be bypassed, the decoder can be disabled by setting decodis high.  in this mode all bipolar violation pulses are indicated at the bpv pin. bipolar violation the bpv pin will go high for one bit period when a bipolar violation not corresponding to the appropriate coding rule or a code error is detected on the rpdata/rndata.  the violation pulse is always removed from the decoder output rpos / rneg when decodis is set low.

  xr-t7296 7 rev. 2.01 pulse shaper the pulse shaper circuit uses a combination of filters and slew rate control techniques to pre-shape the pulse going out to the line. the amplitude of the transmit pulse can be adjusted using the txlev (transmit level) pin.  when the distance to the cross-connect exceeds 225 ft, txlev should be set high.  when the distance is less than 225 ft. txlev should be set low.  setting txlev high enables the transmitter to send out a nominal voltage of 1.0v peak, and 850mv peak when low.  the state of txlev pin has no effect on e3 operation. driver monitor using ttip and tring as input, the driver monitor detects driver failure by monitoring the activities at mtip and mring. if no signal is detected on these pins for 128 tclk cycles   32 cycles, dmo will be set high until the next ami signal is detected. 1:1 1 36  5% 36  5% ttip tring 75  5% 3 figure 2. transmit pulse amplitude test circuit note 1 transformer = pulse engineering pe 65966, pe 65967    surface mount, same transformer for ds3, sts-1 and  e3. parameter value turn ratio 1:1 primary inductance 40 m h isolation voltage 1500vrms leakage inductance 0.6 m h table 1. transmit transformer characteristics

  xr-t7296 8 rev. 2.01 ds3 signal requirements at the dsx for ds3 operation, pulse characteristics are specified at the dsx-3, which is an interconnection and test point referred to as the crossconnect.  the crossconnect exists at the point where the transmitted signal reaches the distribution frame jack.   the dsx-3 interconnection specification tables list the signal requirements ( table 1) . the xr-t7296 can transmit through 450 feet of 782a cable to the dsx-3 in ds3 mode. currently, two isolated pulse template requirements exist: the ansi t1.404 pulse template ( see table 3 and figure 3 ) and the bellcore tr-nwt-000499 pulse template.  the pulse transmitted by the xr-t7296 meets these templates. parameter specification line rate 44.736mbps  20 ppm line code bipolar with three-0 substitution (b3zs) test load 75  w    5% pulse shape an isolated pulse must fit the template in  figure 3  or  figure 4 . 1  the pulse amplitude may be scaled by a constant factor to fit the template.   the pulse amplitude must be be- tween 0.36vpk and 0.85vpk, measured at the center of the pulse. power levels for an all 1s transmitted pattern, the power at 22.368    0.002mhz must be -1.8 to +5.7dbm, and the power at 44.736   .002mhz must be -21.8dbm to -14.3dbm. 2,   3 notes 1 the pulse template proposed by g.703 standards is shown in figure 4 and specified in table 4  the proposed g.703  standards      further state that the voltage in a time slot containing a 0 must not exceed   5% of  the peak pulse  amplitude, except for the residue  of preceding pulses. 2 the power levels specified by the proposed g.703 standards are identical except that the power is to be  measured in  3khz  ban ds.  3   the all 1s pattern must be a pure all 1s signal, without framing or other control bits.  table 2. dsx3 interconnection specification lower curve upper curve time equation time equation t    -0.36 -0.03 t   -0.68 +0.03 -0.36    t    +0.36 0.5 [1 +  sin p/2   [1 +t/0.18 ]]-0.03 -0.68     t     + 0.36 0.5[ 1 + sin p /2    [1 +t/0.34]]+0.03 +0.36     t -0.03 +0.36 0.05+0.407e -1.84(t-0.36) table 3. dsx-3 pulse template boundaries for ansi t1.404 standards (see  figure 3.  ) lower curve upper curve time equation time equation -0.85     t     -0.36 -0.03 -0.85    t    -0.68 +0.03 -0.36     t     +0.36 0.5 [1 + sin p /2  [1 + t/0.18]] -0.03 -0.68    t    + 0.36  0.5[ 1 + sin p /2    [1 +t/0.34]] +0.03 +0.36     t     +1.4 -0.03 -0.68     t    0.36 0.08+0.407e -1.84(t-0.36)   table 4. dsx-3 pulse template boundaries for bellcore tr-nwt-000499 standards (see  figure 4 )

  xr-t7296 9 rev. 2.01 ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? 1.2 1.0 0.8 0.6 0.4 0.2 0.0 -0.2 -01 -0.5 0 0.5 1.0 1.5 time slots-normalized to peak location figure 3.  dsx-3 isolated pulse template for ansi t1.404 standards normalized amplitudes sts-1 signal requirements for sts-1 operation, the cross-connect is referred at the stsx-1.  table 5  lists the signal requirements at the stsx-1.  instead of the ds3 isolated pulse template, an eye diagram mask is specified for sts-1 operation (ta-tsy-000253).  (see  figure 5 ). ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? 1.2 1.0 0.8 0.6 0.4 0.2 0.0 -0.2 -1.0 -0.5 0 0.5 1.0 1.5 time slots-normalized to peak location   figure 4.  dsx-3 isolated pulse template for bellcore tr-nwt-000499 normalized amplitudes parameter specification line rate 51.84mbps line code bipolar with three-0 substitution (b3zs) test load 75  w    5% power levels a wide-band power level measurement at the stsx-1 interface using a low- pass filter with a 3db cutoff frequency of at least 200mhz is within -2.7dbm and 4.7dbm.  table 5. stsx-1 interconnection specification ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ??????????????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? ????????????? 1.2 1 0.3 0.6 0.4 0.2 0 -0.2 ? ? ???????????? ???????????? 1.01 0.80 0.59 0.38 0.18 0.03 0.24 0.45 0.65 0.86 1.07 1.28 figure 5. stsx-1 isolated pulse template for bellcore ta-tsy-000253 normalized amplitude

  xr-t7296 10 rev. 2.01 e3 signal requirements the t7296 is designed to transmit pulses that conform to ccitt recommendation g.703.   figure 6  shows the e3 pulse mask requirement recommended in g.703, and table 6  shows the pulse specifications.  figure 6.  ccitt g.703 pulse mark at the 34,368-kbit/s interface 0.2 29.1ns (14.55 + 14.55) ccitt-32581 0.1 0.1 12.1ns (14.55 - 2.45) 0.1 0.1 0 0.5 1.0 v 0.1 0.2 0.1 0.2 17ns (14.55 + 2.45) 8.65ns (14.55 - 5.90) 14.55ns 24.5ns (14.55 + 9.95) nominal pulse parameter value pulse shape (nominally rectangular) all marks of a valid signal must con- form with the mask ( see figure 6 ),  irrespective of the sign pair(s) in each direction one coaxial pair test load impedance 75 w  resistive nominal peak voltage of a mark (pulse) 1.0v peak voltage of a space (no pulse) 0v    0.1v nominal pulse width 14.55ns ratio of the amplitudes of positive and negative pulses at the center of a pulse interval  0.95 to 1.05 ratio of the widths of positive and negative pulses at the nominal half amplitude 0.95 to 1.05 table 6. e3 pulse specifications

  xr-t7296 11 rev. 2.01 ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? ?????????????????????????? tr tf tclk tpdata or tndata ttip or tring ttdy ttsu ttho tr tf rclk rpdata or rndata trsu trho tr tf trdy rclko rpos/rneg or rnrz figure 7.  timing diagrams for system interface

  xr-t7296 12 rev. 2.01 0 01 0 v0 1 0 0 01 0 10 0 11 0 00 11 0 0 0 01 v rpdata rndata rpos rneg rnrz bpv bpv corresponding to coding rule bpv not corresponding to coding rule coding  error note the delay from rpdata/rndata to rpos/rneg/rnrz is not shown here. figure 8. bipolar violation example for b3zs mode 10 v1 0

  xr-t7296 13 rev. 2.01 1 5 1 6 1 4 1 3 1 2 1 1 1 0 9 2134 5678 r22 22k v cc v cc l o s t h r 1 2 3 4 5 6 7 8 r21 22k 1 2 3 4 8 6 5 s1 sw dip-4 rlos tp rlol tp receiver monitor outputs rlol   8 rlos   7 r in   2 exclk  13 v d d a 20 v d d c 1 2 v d d d 1 1 gndd 9 gndc 10 gnda 1 reqb 18 14 rndata 15 rpdata 16 tmc1 3 tmc2 6 lpf1   4 lpf2   5 losthr 19 ict/ 17 c2 0.01 m f r2 75 r6 75 input signal external clock b1 b2 r1 50 r5 50 r8 39 r10 39 r7 39 b5 tclk p2 gnd v d d a v d d d 6 lloop 3 rloop 2 ds3,sts-1/e3/ 4 taos 5 ict/ 26 txlev 25 encodis 11 decodis 12 rclk rndata  28 rpdata  27 dmo  18 bpv  13 tndata   8 tclk   9 tpdata   7 gnda 21 gndd 10 mtip 20 mring 19 ttip 23 tring 22 rclko 17 rpos 16 rneg 15 rnrz 14 u2 xr-t7296 rneg rclko rpos lloop rloop t3/e3 taos txlev ict encodis decodis receiver   1   2   3   4   5   6   7   8 16 15 14 13 12 11 10 9 s2 sw dip-8 outputs r3 36 r4 36 t1 pe65966 b6 tring ttip r15 270 r16 270 rnrz b4 tndata b3 tpdata c6 0.1 m f c3 0.1 m f c4 0.1 m f bt1 ferrite bead ferrite bead # fair rite 2643000101 c7 0.1 m f e1 22 m f p1 v cc  rx transmiter monitor outputs dmo bpv c9 0.1 m f e2 22 m f c8 0.1 m f transformer # pulse engineering bt2 ferrite bead c5 0.1 m f pe 65966 pe 65967 in surface mount v cc  tx u1 xr-t7295 7 rclk p3 figure 9. evaluation system schematic r e q b i c t + + 1 24

  xr-t7296 14 rev. 2.01 28 lead plastic dual-in-line (600 mil pdip) rev. 1.00 symbol min max min max inches a 0.160 0.250 4.06 6.35 a 1 0.015 0.070 0.38 1.78 a 2 0.125 0.195 3.18 4.95 b 0.014 0.024 0.36 0.56 b 1 0.030 0.070 0.76 1.78 c 0.008 0.014 0.20 0.38 d 1.380 1.565 35.05 39.75 e 0.600 0.625 15.24 15.88 e 1 0.485 0.580 12.32 14.73 e 0.100 bsc 2.54 bsc e a 0.600 bsc 15.24 bsc e b 0.600 0.700 15.24 17.78 l 0.115 0.200 2.92 5.08 a 0  15  0  15  millimeters 28 1 15 14 d b 1 a 1 e 1 e a l b seating plane a e c a 2 note:  the control dimension is the inch column e b e a

  xr-t7296 15 rev. 2.01 28 lead small outline j lead (300 mil jedec soj) rev. 1.00 e d e h b a 1 seating plane 28 15 14 1 a 2 symbol min max min max a 0.145 0.200 3.60 5.08 a 1 0.025  0.64  a 2 0.120 0.140 3.05 3.56 b 0.014 0.020 0.36 0.51 c 0.008 0.013 0.20 0.30 d 0.697 0.712 17.70 18.08 e 0.292 0.300 7.42 7.62 e 1 0.262 0.272 6.65 6.91 e 0.050 bsc 1.27 bsc h 0.335 0.347 8.51 8.81 r 0.030 0.040 0.76 1.02 inches millimeters note:  the control dimension is the inch column a c r e 1

  xr-t7296 16 rev. 2.01 notice exar corporation reserves the right to make changes to the products contained in this publication in order to im- prove design, performance or reliability.  exar corporation assumes no responsibility for the use of any circuits de- scribed herein, conveys no license under any patent or other right, and makes no representation that the circuits are free of patent infringement.  charts and schedules contained here in are only for illustration purposes and may vary depending upon a user's specific application.  while the information in this publication has been carefully checked; no responsibility, however, is assumed for inaccuracies. exar corporation does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness.  products are not authorized for use in such applications unless exar corporation receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the user assumes all such risks; (c) potential liability of exar corporation is adequately protected under the circum- stances. copyright 1992 exar corporation datasheet june 1997 reproduction, in part or whole, without the prior written consent of exar corporation is prohibited.
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