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Confidentiality Obligations 7]
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or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to change without
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ST Alignment with AMD Platforms IS73

AMDn : : Revision

FI G

Socket 939 i Socket M2 i Socket M2 and M3 ! Socket M3

DC=110W/80A | FX=125W/95A | QC=140W/110A: QC =140W/110A

. FX=104W/80A | DC=104W/80A | QC=125W/95A | QC=125W/95A
TDP . SC=89W/60A | SC=72W/60A | DC=89W/80A | DC=89W/80A
i = . SC=45W/45A | SC=45W/45A




ST DT/Server AM2r2/Fr2 Solutions IS77

ST L6713A, L6714 | ST L6740L ST L6717

L6713A

L6740L
(Hybrid)

S
— )

2 t0 3/4 Phase Controller 2 to 4Ph CORE + 1Ph 2 - 4Ph CORE (2Emb +

Embedded Drivers Arch. NB 2PWM)
LTB Technology® PVI / SVI Compatibility 1Ph NB (Emb)
OVP, OCP, FB DISC g PSI_L Management g PVI/ SVI Compatibility
10x10 HTQFP64 LTB Technology® 12C Power Manager
’ OVP, OCP, FB_DISC LTB Technology®
7x7 HTQFP48 7x7 VFQFPN48
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L6717 — Hybrid Controller with Power Manager 12C Ays

AUTOMATIC PVI/SVI CPU DETECTION

EFFICIENCY OPTIMIZATION

HIGH CURRENT EMBEDDED DRIVERS (2+1) + 2 ADDITIONAL PWMs
DYNAMIC PHASE MANAGEMENT (DPM)
LTB Technology®

Power Manager 12C Bus
OVP SETUP
FSW MARGINING
POWER MANAGEMENT SETUP
LL ADJUSTEMENT
OVERSPEEDING @

DUAL DIFFERENTIAL REMOTE SENSE

DIFFERENTIAL CURRENT SENSE for both CORE & NB
CORE DUAL OCP THRESHOLD: PER-PHASE AND TOTAL CURRENT
PRE-BIAS STATUP MANAGEMENT
FEEDBACK DISCONNECTION PROTECTION
VFQFPN48 (7x7mm) PACKAGE
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L6717 — Application Block Diagram 1S74

SVI/ PVI bus

Secondary 12C bus for ST Power Manager;
Allows Real-Time Over-speed, Fsw Modification, Phase Shedding...
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4 PHASE

2 PHASE

PHASE NUMBER Selection & Interleaving (1) IYI

Curs1 Pos
-24 0ns

Curs? Pos

Euttons

Curs1 Pos

Curs1 Pos

0.0z

Curs2 Pos

3 PHASE

3 Phase Operation

PWM4 = SGND

CS4+ connected to V-oxE

CS4- 2 Vore by same R of other channels

2 Phase Operation (see next slide)
PWM3 & PWM4 = SGND

CS3+ & CS4+ connected to Ve

CS3- & CS4- 2V ore by same R of other
channels
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PHASE NUMBER Selection & Interleaving (2) KYI

2 PHASE Operation Case
The information on the number of active phases is latched @ EN rise.

CENB+ C7 | 0WF papp
11

-:ahs-we k ._,‘W('IMR PCENE-

________________ -
I
—y N I
| CURRENT SENSE |
|
| g8t C1y 0WF pop |
- =3 11 |
g g I st 1k 0R  pcsi- |
|
s s | Cs2+ C2 | D.WF pGhD :
4
I
[ =] {m} |
b « | Cs2- 1k 0R  PCs2- |
o |
| C53+ _ C3, 0F pahD |
I |
I 3. 1k
| 22 ceu voD |
"|' I
: Co4+ | I
SN I £s4- ‘Iﬁ ik I
vy I
! |
| |
| |
' |
I
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SVI/PVI Mode Detection IS72

SVI Mode 2 VID1=“0" @ EN PVI Mode = VID1="1" @ EN
Rise | _Rise

'''''' VID‘1'_'_E'_'_'EN'_'_'_'E_'_'_' '_'_'_E'_

FY
P1:meaniC3) P2meaniC3 P3:dutyiC2) Pdfreqicd) P&--- P---
758.9 my

Fy
Measure P1:meaniC3) PZ:mean(C3) P3:dutyiC2y P4fregiC4) P&--- P - -
value 610.2 my

VID[2:3]=[xy] are decoded VID[5:0]=[xxxx1x] are decoded
to define the bootstrap voltage to define the bootstrap voltage
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LS-Less Start-Up

= Allows managing pre-biased output start-up

= Low-Side MOSFETSs are kept OFF until reference = V1
(depends on ext driver compatibility, need to manage HiZ)

= No Output Voltage undershoot observable (negative spike)!!

NO-LS-Less Startup L S-Less Startup




Pre OVP Protection IS72

Pre-OVP Protection allow to protect the Load against OVP event also when L6717 is
disabled.

VCC and VCCDRYV need to be connected to 5V_SBY
VSEN is monitored for both CORE & NB section when EN="0"

If VSEN/VSEN_NB rises over 1.8V threshold, corresponding LS Gate will be turned on
EN rising edge will reset Pre-OVP and L6717 performs the SS
If OVP condition still present after Pre-OVP and EN rising - OVP protection will trigger

File Edit Wertical Horizfbcq  Trig  Display Cursors  Measure  Masks  Math  MyScope  Ubiities  Help
Tek  Preview  Sample 01 b 18 Woy 08 17:03:33

File Edt Wertical Horigfécg  Trig Display  Cursors  Measure  Masks  Math MyScope  Utilities  Help

Tek  Previey 1m[| 0 fcgs 1 o 08 19:13:30

Curs1 Pos
1.76Y

=

Cursl Pos

Chz 1 O0rht Ch 2.0v iy Che 0.0Y L] W1 10 4. Onsfot
Chd  SO0MY IH SO0y

EN = “0” = PreOVP EN = “0">"1"
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PVI/SVI Soft Start & PGOOD IS72

| PVI Mode

24 How 08 17:40:14

Curs1 Fos

WSk 400nsipt

M 1Oz 1.0MS 10004t

PVI Mode SVI Mode

*NB is kept in HiZ State; *Both CORE and NB perform simultaneous SS;
*CORE rise its reference to the final *CORE & NB boot to Pre-POWEROK Metal VID
voltage according with decoded VID,; *PGOOD is logic AND of “CORE & NB PGOQODs”

*PGOOD is “CORE PGOOD”

il il ab
4> #



Agenda

= ST L6717 Power Solution

= LTB Snapshot
= |2C Interface for Power Management

= Demo Board Overview
= Controller Details: LTB Technology ®
= XLS Design Tools & SVI-12C Interface SW

il ek i




- 'S7]
Technical Snapshot: LTB Technology®

further enhances the performances of Dual-
Edge Asynchronous Systems

_ cancels the interleaved phase-shift, turning-
on simultaneously all phases. Asynchronous mode only when
necessary, preserving noise immunity

iImplements a parallel, independent loop that
reacts to Load-Transients bypassing E/A latencies. The LTB
Comparator sets the correct amount of transferred energy

With each Phase is boosted with the correct
amount of energy to recover from phase-to-phase
asymmetries keeping the phase currents balanced.

4 ™
Fasiesi response inrougr direct deteciion of rign load
trainsients,
for cost effeciive agolication desigr
\ Y
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Technical Snapshot: LTB Technology® Lys

EF ISRV TR 6 2 TR CRVATE b1 T 6 T B W W1 2 ( TV & T B -1 T T W TR
Ch3 50.0mV & Ch3 50.0mv &
N 1 4 sy ~ r ~ r ' p r Il
[nie device iurms on sirultanzsously all ine pnases
a5 s00f) as 2 ozid transient is deteciad (trougr ine dedicaied LTS
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12C Interface for Power Management
12C Protocol Overview
I2C Command Description
OS Setting
OVP Setting
FSW Adjust
Droop Adjust
DPM (Dynamic Phase Management)

|I2C Bus Special Features
12C_ ADDRESS Change (SVI Mode Only)
12C_DISABLE - Analog OVP & OS (SVI Mode Only)
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12C Bus: Protocol Overview ‘ﬁ

= 12C Interface is Active by default in both SVI and PVI Mode.
= 12C Bus & SVI Bus are two Parallel and Independent Interfaces.
= 12C Commands may be issued by I2C Master once PGOOQOD is High.

:r E .. . ir 1: Command | Data Stream
SD;:_U ﬂ \ } \_ x | \_ x x \ 1k Code[d:6]|  [:8]
o o OFFSET
—y : . —: | CORE and/or NB
N I 1 [ TRENRRAE OVP
Cﬁ;&ﬁgﬂ ADDRESS  RMW  ACK COMMAND ACK DATA ACK . ﬂsrLonEl SETTING
1 T 1 1 8 1 8 1 1
| 8| SaveAddress | wr [A A -EE ESW
ADDRESS PHASE ADJUST
16 Always 110011hb.
7 Slave Address. DROOP
According to ADDR connection, the device will act if addressed by ‘0" or 1. ADJ UST
8 WRITE hit.
COMMAND PHASE POWER
1:3 Not Applicable, ignored. MANAGEMENT
Command Code
7,8 Not Applicable, ignored.
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12C Bus: Command Description

Command

Description

OVRSPD
1 sign +5 data bit

OFFSET for Over-Speeding

Sets offset above regulation reference up to 2.8V, 1bit sign+5bit data
Applies to CORE and NB Section (NB only positive and clamped at +600mV)

OVP Setup

OVP_SET Sets OV threshold above the regulation reference of +250mV (default) with 4x 200mV
2 +2 data bit steps.
Section bit defines which section (CORE, NB) the data applies to.
FSW_ADJ Fsw Adjustment
+3 data bit Modifies the Fsw set by OSC pin by +20%, +10%, 0% (default), -10%, -20%.
DRP_ADJ Drogp Adjustment | | |
2+2 data bit Modifies the kprp and Kprpng 10 Mmodify the LL without changing external components.
Applies to CORE and NB Section.
DPMTH -2 DPM Thresholds
Allow to define different threshold for DPM transitions..
PWRMNG PSI_A =2 PSI Action
. Defines the action to take when PSI_L is asserted. #=1 (default) or #=2.
2 + 1 data bit
_ PSI_EN - PSI ENable
+ 1 +1 en bit ~

Enables (default) or Disables PSI_L (When 0, ignores PSI_L flag from CPU)
DPM_EN - Dynamic Phase Management Enable
Enables or Disables (default) DPM mode. (PSI_L flag overrides DPM when asserted.)

il (L
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= |2C Bus Special Features
= 12C_ ADDRESS Change (SVI Mode Only)
= 12C_DISABLE - Analog OVP & OS (SVI Mode Only)




J

12C Bus Special Features: 12C_ADDRESS A%/

(SVI Only)

hits Description
VDD _3.3V

ADDRESS PHASE

Always 110011b.

Slave Address.
According to ADDR connection, the device will act if addressed by ‘0" or 1.

| »g  VID5 ADDF WRITE bit.

VID5 / ADDR |

1 7 {1 : 1 : 1 1
wr [A] command Code [A] DataByte  [A]P

VDD_3.3V

L6717 12C T L6717 12C
ADDRESS=“0" CORE#1 ADDRESS=1" CORE# 2
VIDS!!\;

AthlonX2

L6717 3 s




12C Bus Special Features: 12C_DISABLE IS74
(SVI Only)

VDD 3.3V
_—|__ @12C_DISABLE
@ ANALOG CORE & NB OVP by SDA pin
§ AL @ ANALOG CORE Bidirectional OS by SCL
1k
| pin
VID4/12C DIS | ap  VID4 JoCOR
VDD_3.3V VDD_3.3V
R78
§ R50 §
SDA_OVP |
SCL_O Veore = VID-Rrg- (kppp “ lbroor - los)
R75 Rog = % -Reg (positive offset)
R51 C21
VCC-20V .
OVPry Rog = —v—— - Rgg (negative offset)
OVPry =R -10pA == R = 'n SGND v
T SGNJ TH ovp - 101 OVP T0A 0s
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Demo Board Overview
Controller Details: LTB Technology ®
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All Board
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Demo-board Overv

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

External Drivers

*

*”

£
F
i
f
E

3
o

Y
i

5

W
vy
¥

I

. A

-

B

L
e
o

gt
v
l

45

.

A

el
= |
) |
-

e
.
.

_

*:“
]

= 2

éu;*

-

I
.1
iy wwg
4 "

—

L6717 IC
& Components

i E

e

o
::&2..

. ...*

o
*.‘.%"**

o
-

o
%%’

*::::
|

.
.
o

-
.

-
-

" s
g

e
!
”

s
o
.

m”m*m e
.

:

L
w*

L6717 IC
& Components

.

.

.

-
-
.

§

:*.”*.*:
§ .

ATX Power
Connectors

.
-
.

.
.

Communication
Interface




Agenda

XLS Design Tools & SVI-I2C Interface SW

il ek i




XLS Design Tools & SVI-I2C Interface SW

r L6717 P . Interf. /‘f—’ l' Test Board Design SpreadSheet for L6717 i{"—’ "
l‘l g g Rev. 0.10- Jan 2009
CORE SECTION Design
:;‘“e' p[:l’l;[:] [[o56 = LPTr port Aderess. Fillinvith DECIMAL code. (Typ values - 0(378h = 858¢: (35Ch = 356d) s
ress Spreadsheet results based on system design.
Design - Application Dependant Design - Device Dependant
PSLL Flag I [ PS5 i Flag. Program the level that is effectively sent to the CPU [0 to enable Light-Load Efficiency Features). A .D!sigil Results Ied ‘
CORE1 Section [YDD1) | [ CORES Address BIT. Setto 1to program CORE1 Voltage. /Gniy for AMobite F 7
CORE Section [¥DD 1 CORESAMEORE Address ST, Set to 1to program COREOANMCORE Yoltage. Filter Definition
ME Section [YDDN| 1 ME Address BIT Set to 1to program NORTH BRIDGE Yoltage.
Farameter Vaive Commercia Description
SHIB Code. I Vaiue
MNeo 5 Mumber of Output Bulk Capaciior Used
¥ID Code . e N N
It zets the voltage level for CORE: or ME q [ Co [4F] 550] Output Bulk Capacilor Electrical characteristics
Push buttan to zend command sceording to “VI0 | Cycles SetViD command between | Cyele PSI_L flag abways considering \—-IM L 7 M.I e case Qf“_YMCC_E‘IP peed, g_f_f onxly the Buik Sectiow.
¥ID END Code Code” “ID Ciode” and "¥I0 END Code™ VD Code™ peheo i Muthee af Ouipd WLOC Copachre Lesed:
(il s ERHITT 1Co_MLCC [F] Output Bulk Capacitor Electrical characteristics
: | [ESRo_MWLEC [m! 300 Bt case wo MLCC are ased, fill N_VILCC with “NC".
Lzeno gose [1H] 1.000
Lonu o [2H] 0.500 Inductor Blectrical Characteristics (for each phase) @ Zero Load.
Metal¥ID_S¥D [ [l Fre-PYREE Metal ¥iZ  This is the SYCISYD lines status before PWROK assertion. R progiams the boot voltage of the VHl DCR [mf) 1.300 Incluctor Electrical Characteristics (for each phase) @ Full-Load.
Metal¥ID_S¥C | | before SYID protocol is enabled. DCR MAX [mf)] 1,600 _TOL are used to define OC accuracy (3sigma values for tolerances )
DCR_TOL [%] 50 _
L_ToL[%] 50 DCR Derating is the temperature derating factor of the copper from ambient to max operating temp.
Set Metal ¥iT B :
| rites the MetalVID to SYCISYD acconding to settingsin the related cels. DCR Derating 2%
CLF] =
Fnatic F¥IE B [PYROK = §] ESR [l 140 Ecuivalent Output Filler Characteristics.
| Initialize SYID bus for Serial Communication: FWROK is zsserted 2nd SVC, SVD are setto Logic "I u_mg Loun [App] 4122 Mominal Current Ripple in each inductor @Zero-Load.
‘whark with SYID Pratocol by uzing ¥rite o SWITF Bus | By [App] 4580 Mominal Currert Rippie in each inductor @Ful-Load
Lisabie SYITBus  fFYROK = &}
—l Disable S¥ID Pratosal by switching back to pre-PAYROK Metal_VID [PVROK= 0)_ Over Current
ENABLE Enable ang Gicable Over Current Threshold is set fixing the per-phase threshold and the AY'G threshold (See DS for details).
Usedto Enable or Disable the device. They simply drive the EN pin. Setfing the OCP threshold must also consider that, in case of OTF-VID support, this threshold must be HIGHER than the meximum defiverable current plus the OTF-
WID current required to charge the output fiter capacitance at 3mVigsec.
Parameter Value C‘;”:::L":" Description
LE £ e £ DVID_Slope 3,000 (Output Yoltage change rate when OTF-VID considered. CPU aives directly the final VID viaue: the
L B [, reference steps by LSB increments each clock cycle up to the new programmed value.
| lexdra [A] 8.400 Extra cument needed to move the output flter during D-VID
12C Address | | | Imex + lexdra [A) 108.400 D-VID Carrent is fower than OGP, The system will execate D-VID properly also at fuli
140,000 load.(kmax+kextra<ocp)
12C Command | J | J | . | | ) focp (4]
1. SET ALTRE RS fabove) - locth [ua] 35.000 locth is the per-Phase over current Threshold compared to linfox
- SELECT COMMANG fabove READ BELOY THE DATA STRAM SENT ON BUS locth_TOL [%] 20 focth Tolerance @ Jwigima
o+ SELECT O TIENAS frigttd Command de I Shedding i Inzert the Current Level @ which perform the External Phase Cut 4--2
£ FEESSURC White fdei START I WeBCK I ACK ACK +STOP o Fill with "NO" or Skedding carrent threshold
| Sheddr SHEDDRG Mount Sheddin Rg when designing 4-->2 (based on DCR_MAX, DCR Thermal Spread and
Rafka] i Current Ripple) in order to guarantee the proper operation also when exteranlly sheddin two phases
Fet Al Fonction MEFALE T Fress tc sef GEFALET i che L2C function 5 o 1 T
g is designed in ortler to setthe OCthreshold per-phasetosbout o _ 1.1 DER_
| | [ fa ord i 1859}4109% ot e AVG OC threshold (worst case, 1404). N-I
Jnactive Buttons —» Functicn is aleady to DEFAVLT value | Ro TOL [%] Rq Accuracy, Used for OC tolerance Calculation

« + \ Disclamer { Revision Hstory / Design_INPUTS % CORE_SECTION_DESIGN { NB_SECTION_DESIGN / Compensation Notes /
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