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*resource name;
mode count;

Resource;

/* The name of this low power resource, for example “apps core voltage.” */
} LPM

/* The list of low power modes this resource can enter. */

/* The number of low power modes this resource can enter. */
LPM_ Resource Mode *modes;

typedef struct
const char
uint32 t
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typedef uint32_t (*LPRM_PowerSavingsFcn)
(uint32_t duration_us, int32_t temp c);
typedef struct
{
uint32_t enter;
uint32_t exit;
}
sleep_latency _type;
typedefuint32_t (*sleep_power func)(uint32 t duration us, int32 ttemp c);
typedef struct LPRM
{
/* The name of this low power mode (e.g. “minimization”). */

const char *mode_name;

/* Functions that describe the mode’s characteristics. */
LPRM PowerSavingsFcn power savings;

LPRM LatencyFen latency;

/* Functions that implement the actual setup and teardown of a mode. */
LPRM_EnterFcn enter;
LPRM ExitFen exit;

/* The LRR’s that much be enabled for this mode to happen. */
uint32 t Ipr_dependency count;

const char *lpr_dependencies;

/* The LPR’s that cannot be entered if this mode is selected. */
uint32 t Ipr_exclusion_count;

const char *1pr_exclusions;

/* Some reserved bookkeeping fields after this point—initialize to 0. */

¥
LPM Resource Mode.

dad C A= ARkl Aol oisl 2dEn Ak U glane] 549 gl e Ay =S
golsti= dAHel ¢ ZE=TE ofefol AAH 9l T4 L7 (X0 Fas AdE megd] tigk -2
= AQosel o7k ofel ydHy of efellA, ZEAM= AdY REdXA £ W7 fais FAA
7171 918 2 79 gAdE, & 25 E Ad8E AA7IA ojds] BV|E s dE S avlskhs A
olEd mE; % S5 Ef A 9 237 AYS AREATIAN o] AdY mEg Uzt ol 4R sola-¢d
NS FaR o (5, ddder 1 o' E T e) A REE AUy

_20_



[0048]

[0049]
[0050]

ZIHSd 10-2012-0117015

const char *cxo_gated deps[] = {“Ipr://cx0”};
LPM Resource Mode cxo_gated =
{

.mode name = “gated”; /* what is gated is in LPR */

.power_savings = cxo_gated power; /* based on data */

Jatency = cxo_gated latency; /* based on data */

.enter = cxo_gated _enter; /* calls mpm driver */

.exit = cxo_gated exit; /* calls mpm driver cleanup */

LPRM_DEPENDENCY_ ARRAY(cxo_ gated deps);
LPRM_EMPTY_ARRAYY(); /* no exclusions in this mode */
}

const char *cxo_stdn_deps[] = {“Ipr://cx0”};

LPM_Resource_Mode cxo_shutdown =

f
1

.mode_name = “shutdown”;
.power_savings = cxo_stdn_power; /* based on data */
Jatency = cxo_stdn_latency; /* based on data */
.enter = cxo_stdn_enter; /* different mpm call */
.exit=cxo_stdn_exit; /* mpm cleanup call */
LPRM_DEPENDENCY ARRAY(cxo_stdn deps); /* same as gated*/
LPRM_EMPTY_ ARRAY(); /* no exclusions in this mode */
}
LPM Resource Mode *cxo_modes[] = {&cxo gated, &cxo_shutdown};
LPM_Resource cxo =
{
.resource_name = “CX0”;
LPM_MODE ARRAY(cxo modes);
b
/I At startup:
sleep_define lpr(&cxo);
// CXO modes are now registered with /sleep/Ipr and start disabled.
// Next, how a controlling NPA node can enable them.
// Startup:
client=npa_create sync_client(“/sleep/Ipr”, “/xo/cx0”,
NPA CLIENT REQUIRED);
npa_query type q;
q.reference = “lpr://cx0”;
npa_query by client(client, SLEEP QUERY LPRM BITMASK, &q);
uint32 bitmask = q.value;
// To enable:
npa_issue required request(client, bitmask)
// To disable:

npa_complete_request(client)

A2 ol lUAE olgstel elazge ddojolBy ¥ frdolBYe BN dYs .
B, U AAWNE, FTFREANN %A A§HA G @, NPwE EE WPZZALE LTHE A
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o a4 HoAE qhar),

A A2E (Vdd) o g3t AxdE R=sg& Adojsted 4Fs C Iz EuE Gﬂﬂ ofzoll AJAE|o] ST},

o] °ﬂ°ﬂ A, ZEAAE ZTdqA YUY 22 2 wRE] 25 EHOH A== Vdd & FFdhe, "digh 2
"mem" o2 AAF=, 2 /e AzH-dE Mo dYES A= & e %% Ay Reo T A
AdY REE v do 2HERleR I #liasE ] sk Ad ?i%% doleA] HYH (penalty) & &
82 g}, o5 2 Y A ddE9] Aol st AY ddol AdY R 9low, e HY dY
o] F7H#Ql #eol'A] HYEHE FEdo] flo] AHY REo] s ¢ 7] wiitel, 2 Jjo] gihxEo] HER
"gdrE ¢ dermg, AEHH I o] Az oEHE Ayl fdl, v Z=EE ©d ghs "A
2® Vdds" o digk 3709 A E'_E—%, %, dig ¥ mem 43} (minimization); mem-95 #H A3} % dig-

9= Aase 4o,

const char *dig_mem_deps[] = {“Ipr://vdd_dig”, “Ipr://vdd_mem”};
LPM Resource Mode dig mem =
{
.mode name = “Dig/Mem Min”;
.power_savings = dig_mem_power;
Jatency = dig_mem_latency; /* this is roughly equiv to dig_latency or
mem_latency—they might share this */
.enter = dig mem _enter; /* calls mpm driver */
.exit =dig mem exit; /* calls mpm driver cleanup */
LPRM_DEPENDENCY ARRAY(dig mem_deps);
LPRM EMPTY ARRAYY(); /* no exclusions in this mode */
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const char *mem_deps[] = {“Ipr://vdd_mem”}; LPM_Resource Mode mem_min

~—

.mode_name = “Mem Min”;
.power_savings = mem_power;
Jatency = mem_latency;
.enter = mem_enter; /* calls mpm driver */
.exit=mem_exit; /* calls mpm driver cleanup */
LPRM DEPENDENCY ARRAY(mem deps);
LPRM EMPTY ARRAY(); /* no exclusions in this mode */
}
const char *dig_deps[] = {“Ipr://vdd_dig”}; LPM_Resource_Mode dig_min =
{
.mode_name = “Dig Min”;
.power_savings = dig_power;
Jatency = dig_latency;
.enter = dig_enter; /* calls mpm driver */
.exit = dig_exit; /* calls mpm driver cleanup */
LPRM_DEPENDENCY ARRAY(dig deps);
LPRM _EMPTY ARRAY(); /* no exclusions in this mode */
}
LPM_Resource Mode *sys vdds modes[] = {mem_dig, mem_min, dig_min};
LPM_Resource sys_vdds =
{
.resource_name = “System Vdds”;
LPM_MODE ARRAY(sys_vdds modes);
5
/I At startup:
sleep_define lpr(&sys_vdds);
// The modes are now registered with /sleep/lpr and start disabled.

[0053] // Next, how a controlling NPA node can enable them.
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[0054]
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// Startup:

dig client=npa create sync client(*/sleep/lpt”, ““/rail/vdd_dig”,

NPA CLIENT REQUIRED);
mem_client=npa_create_sync_client(“/sleep/lpr”, “/rail/vdd_mem”,

NPA CLIENT REQUIRED),

npa_query_type q;

q.reference = “Ipr://vdd_dig”;

npa_query_by client(dig client, SLEEP QUERY LPRM BITMASK, &q);
uint32 dig_bitmask = g.value;

q.reference = “Ipr://vdd_mem”;

npa_query by client(mem client, SLEEP QUERY LPRM BITMASK, &q);
uint32 mem_bitmask = q.value;

npa_issue required request(mem_client, mem_bitmask);

// Only “Mem Min” mode enabled right now

npa_issue_required request(dig_client, dig_bitmask);

// All three modes enabled right now

npa_complete request(mem _client)

// Only “Dig Min” mode enabled right now

npa_complete request(dig_client)

// Back to no modes enabled

el =A D A 4 AAdY il 55 WA ES AdY gihsE 9 REEY AEV $HoE &
g J=F gt o] 5L HaaEe tEiAE ofUAWE fAkg WA R A A9 fhad A
g 25 giEiA F8d T e AME 4 AEHEJ "M AdE REE & AFste A& 2gelt
a8k Mg ARY BEEY o T2 AAIE ofolE A Bz w txaEy o] XA TRARES
AA S AS EFstEE, fIZYgAE 878 ¢ T o" AR ZHxk AAEHA &S Aol -2}
A, BlE AEZHUEEC| giarE AV} ol HEtE, e T35 % Unfolx HXWUEESL A A8 4
£ 7FestE s ate oY HES ol&sty, dEdE & Ut
oAy GEjEelA, ZEAATE ofolE AHo WYT F & uf, AMH AP o= Ay HAAaEd dig A
AY ReFo] Folzl &9 Alo]F F¢ A2=E AdY 749 dF-EA FSiEo ok st=AE AAs] 8 "
1 (solver)" ZEAM2E AP Fx 9t} a8 AeEdA, AdY REg 9 dold ghaEd o
g a5 AAY REEY EAES ofolE AHd JYE w HrtEe &1 Aol o8 ol &str] s =
487 & 75 U d Fefoll A, o]AE "/sleep/lpr" NP =EE F3fA == HE ol7[€x (NPA) =
T2 FE At "/sleep/lpr" o] Wgt @5 AAY i REES Qdo]EdE HEWATES]
Fel= o]Fojd & Ut} oA FeiEedA, MEARES AMY gihs BE (19 glas AdY B
E H|ErtAdE) 2 "/sleep/lpr" NP =E0] 553 sleep_define_lpr() -3 Ed4, A4dE giax =
tE 5% & Q. ofg] UdelEolA, "/sleep/lpr" NP =Zi= ool & /tido] B #ilo] =
i AR ghs REES Yeps HErfaTd gid] 4o Azt 2" = ). TS, NP
AAEL SHlE HERAIR "/sleep/lpr" o] ST OoEZHN 5 gAA AHYE gihA HEE] ofo]E A
Zholl QleflolBEHEE, 8F3 + AUt a5, &3 EE ofolE Azt AdE fias REE Y Al
ool By o] Qi B9 nfAaH9 g AE "/sleep/lpr" & HE = ).
ol A At npe} o], oy FElECA, ZZAAIL ofelE el FPT = S w, HHY YL o=
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