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/* tl_adec.c source file */

{
/* local DEFinitions arranged as variables for tuning */

/* Tuning Notes : DSl

Pole2I = 6 for low jitter, 8 for moderate cell jitter

Pole2D = 4 for low jitter, § for moderate jitter

dead band = 2 for low to moderate jitter, 8 for high jitter >> must be pwr of 2
case(_db = 0-2 for low to moderate jitter, try 2-4 for high jitter

casel_rate = none or 0177, use 037 for more null control

The remaining variables are for large transient or offset response

‘and should not require adjustment.

*/

/* The VCXO must be set to +/- 130 ppm for DSl -- or -- use following factor */
/* VCXO range factor = (1§ * (
actual VCXO range divided by 130 for DS! and /40 for DSJ)

#define DS1_VCXQO_DAC_center 1900
tdefine DSl_integrator center (DS1_VCXO DAC_center * 16)

static short DEF_VCXO_range_factor = 22; /* DSl = (16 * (180/130)) = 22 */
static short DEF_VCXO_DAC_center = DS1_VCXO_DAC_center;

static short DEF_integrator_center = DS1_integrator_center;

static short DEF_normal fill level = LAM FIFO_NORMAL_ LEVEL DS1; _
static short DEF_pcle2?D = §; /* pole 2 integration (cec err diff
static short DEF_pcle2l = 7; /* pole 2 integration (inc err diff
static short DEF min_dec_rate = 2; /* low-end dec rate boost

static short DEF_div x = 8; /* divide by x for £ill_level err
static short DEF dead band = 8; /* large response dead-bang '/
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static short DEF_ramp db = 10; /* ramp-down threshold */

static short DEF_float_inerita_mask = 037; /* 037 (octal) = 162 ppm/sec */
static short DEF_integ_float_rate = 03; /* 03 = 250/sec -- DS! value */
stati¢ short DEF_integ_adj_ratio = 4096:

static short DEF_fill adj_ratio = 8;

static short DEF_adj_lim =3

static short DEF_case0_rate = 07;

static short DEF_casel_db = 1; /* null dead-band */

/* local static variables +/
static long old_fill err;

‘static long damp err:

static long £fill_level_err;

static long fill err unf;

static long integrater = DS1_integrator_center;
static long integrator_float = DS1_integrator_center;
static long scaled_inteqrator;

static leng clk_tic;

static long ramp_moda:

static leng ramp_slope;

static long fill err dx;

static long integ_float_adj:

static long f£ill_adj;:

static long FIFQ;

static long FIFQ_float;

static u_short dac_loc; -
static long dead band:

clk_tic = clk_tic + 1;
FIFQ = *ptr FIFQ_level; /* Read FIFO level register - qty in bytes */

/u#rsnwzx pdaptive clk initializatjon #waswexssesss/
if (adclk_ckt_init == TRUE)

{

adelk_ckt_init = FALSE;

integrator = DEF_integrator_center:
integrator_float = integrator;

damp _err = 0

ramp mode = 0;

clk_tic = 0;

old_fill ezr = 0;

£i11_level_err = 0;

FIFQO_float = FIFQ:

}

/l‘t'!ﬂ"tl""" scart of ‘daptiw clock llgoritm t"ﬂt**ﬂt#'ltt#itl/

/* the rate of integrator_float change must NOT exceed the integrator ramp rate */
if ( (clk_tic & DEF_integ_float_rate) == () /* rate of change of integracor_flo

(
integ_fleat_adj = {integrator - integrator_fleoat) / DEF_integ ad}_ratioc:
£fill_adj = fill_level_err / DEF_£ill_adj_ratio;

if (integ_float_adj > DEF_adj_lim)
integ_float_adj = DEF_adj_Lim:

if (integ_float_adj < -DEF_adj_lim)
integ float_adj = -DEF_adj_lim;
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if (£i1l_adj > DEF_adj_lim)

fill_adj = DEF_adj_lim:

if (£11l_adj < -DEF_adj_lim)

fill_adj = -DEF_adj_lim;

integrator_float = integrator_float + integ_float_adj + fill_ adj:

}

if {{clk_tic & DEF_flecat_inerita mask) == 0)

{
i€ (FIFO > FIFO_float)

FIFC_float = FIFQ float + 1

if (FIFO < FIFO_float)

FIFQ_float = FIFO_float - 1;

}

fill level err = FIFQ_float - DEF_normal fill level;
£ill err_unf = FIFO - DEF_normal fill level;

*ptr_DAC_J = (u_short) (fill_level err + 2048);

fill err dx = fill level_err / DEF_div_x;
dead_band = fill level err / DEF_dead band;

/* decreasing error */

/* output for test access *,

if ((€i1l level err < 0) && (fill_level err - old fill err >= DEF_pole2D))

(

old_fill_exr = fill level err;

/* Increasing turns to decreasing */

if (ramp_mode == 1)
{
ramp_mode = 2;

ramp slope = £ill _err dx - DEF_min_dec_rate; /* low-end dec rate boost *,

}

if ({fill_level_erzr > 0) &é& (old_fill err - fill level err >= DEF polelD!})

{

old fill err = fill lavel err;

/* Increasing turns to decreasing */

if (ramp_mode == 1)
{
ramp_mode = 4;

ramp_slope = £ill err dx + DEF_min_dec_rate; /* low-end dec rate boost *

]
}

/* increasing error */
if ((fill_level err < 0) &
{

(old_fill err -

- 2b-
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old_fill err = £ill level err;

if ((ramp_mode != 3) && (ramp_mode !'= 5) &6 (dead band != 0))

(

damp_err = f£ill err dx:
ramp_mode = 1;

]

if ((fill level err > 0) && (£ill level err - old £ill _erx >= DEF_pole2I)

{

old fill exr = £ill level_err;

if ((ramp mode != 3) && (ramp_mode != 5) &k (dead band !~ 0))

{
damp_err = £ill err dx:
ramp_mode = 1;
!
]

switch (ramp_mode)
{

case (:

case 1:

if ( (clk_tic & DEF_casel_rate} == ()
(

if (fill_err_unf > DEF_case(_db)
integrator = integrator + 1;

if (£fill_err_unf < -DEF_case(_db)
integrator = integrater - 1;
}

break:

case 2:
damp_err = {;

if (£ill_level_err > -DEF_ramp_db)
{
ramp mode = 3;
}
break;

case 3:
damp_err = -ramp_slope;

if ((integrator > integrater_float) |!
{

ramp_mode = 0;
damp_err = {;
old £ill_err = fill level err;
| X
break;
case 4:
damp_err = 0;

(£ill level err > DEF_ramp_db))
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if (fill_level err < DEF_ramp_db)
{.

ramp_mode = 5;

break;
case §:
damp_err = -ramp_slope;
if ((integrator < integrator_float) || (fill_level_err < -DEF_ramp db))
{
ramp_mode = 0;
damp_err = 0;
old_fill err = fill level err;
!
break;

}
integrator = integrator + damp err;

if (integrator < 0)
integrator = 0;

else if (integrator > QOxFFF0) /* avoid rollover to 0 */
integrator = (0xFFF0; /* masking will not work here */ -

/* normalize and scale >> the 16 bit integrator to 12 bits << and */
/* scale the >> DAC value << (

both scales ars included in the VCXO_ranger factor valu
scaled_integrater = (integratozr - DEF_integrator_center) / DEF_VCXO_range_factor;

dac_loc = (u_short) (scaled_integrator + DEF_VCXQ _DAC_center);
/* add it DAC center or nul.

*ptr DAC = *ptr_DAC_global = dac_loc; /* write to DAC for ckt. x

}
/l!itl‘l’ltﬂ'ttttt End of adaptive eclock algarith.m tt.ttt!ll’l’*lllltl/
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