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A RFEIFEHE— P TR(K - EHEA PS3 BHYIFE -t VID BT ERINIX R B FI (R > SRS A\ RAFREERRS
A 0 (ERTERERER/ME - B 11 BURETZERE PSO UIA PS1 FIf¢ PSO UJA PS2 R AH TIEIRREAVIEE A - it
COT #Efgs3R N2 BUTRUE I - RN E 28 RV & TR TG MOSFET FARHLIRESL (RR1A]#5.5] DEM f%

= o
PSO to PS1 transition PSO to PS2 transition
SDIO SDIO
5 | i )
PSO PS1 PS0O PS2

.................................................................................................... Wi 2 e

PH1 I PH1 300 R 5 S (R Db | e SR
. - . L] = v - 2 ) [ - | RN

FODL {1 1] | roc—— - | pr2 [T

ens |1 e ACE T s

- 1ovs 0 200m (@ eE® ./ s00m J] 1.0nslpt I -» 10 ay20.0M W / soomy 1.0naipt

@ soviaw 0 820 ple 1 > 5o 0 8200 1

- e | T e s e T e ™t

it hos M | |5 0% 2

11 : VCORE i 2sayE T aE

ANO51

© 2017 Richtek Technology Corporation

B TIHEAT - BEEAHIHERFy PSO ~ PS1



RICHTEK H§VCORE #FA I EiTA

B Buck ##E -

VCORE ¥z % i % R ERUEH CPUIGPU WYL R JERIFTRERY » 48 X SUB AR T A RS HRRET - (KIh
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CPU  [Packege|. | SvIDAddress | 0OH | OTH R'c'r‘tezlzngE Phase | driver | Phase | driver
Segment Type Specification Sku Phase | Phase eg ]
-~ RT3607CE: 4 0 3 0
Sl 4 2 RT3607BC: 4 3 2 0
S(80W)-62 4 2 RT3607CE: 4 0 3 0
S(65W)-62 4 2 RT3607BC: 4 3 2 0
RT3607BC: 4 3 2 0
CFL SESWH62 | 4or3| 2or 1 I—prasieRE: 3 0 2 0
. LGA IMVPS RT3607BC: 4 3 2 0
S-line 95W)- dor3 2
S(9W)-42 o RT3606BC 3 2 2 1
RT3606BE: 3 0 2 0
s 31 2 RT3606BC: 3 2 2 1
S5 RT3606BE: 3 0 2 0
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S@5W)-42 | 30r2|20r1| RT3606BC: 3 2 2 1
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FIFTR R EIRICE T sl A N & - PMIC thE e e -
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System 3/5V
23V
VIN3 RT7290A/91A (6A)™
RT5041
VINL z
VIN2 v
SUSPWRNCK use
RSMRST# VBUS
PMU_SLP_S3#
PMU_SLP_SOiX#
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/ v
ol — e
vieos |8
- 1c
v1pA(—: o
VIN2 scL 4 : >
A 4
Use
V1P8U € SUSPWRNCK VBUS
V1PES s RSMRST#
VY €  PMU_SLP_S3#
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TRINRBII B EE5ET - 385 HRA 12C /i
SoC #frimaf > B THAN VR12.1 EXES)
i ° £ BIOS MYEIHSERREYE - NSRS
BT E AREEREK - REZEESHER T 5/
b - BEEEBEEFREE TN R/IME - R BUAA
R B PR R R S -
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W F#NNCORE #F M7 i 7

5. VCORE fEfzsiEE a5y N B HLINE,

4% VCORE Buck IS8 T YEEH) MOSFET BEENZE » I FAER (L o MURERZ AR - 0 i 22
ISR - AR SIS B A A + FIAE Buck 1SS AL AL RISEREL LI B - Sl
P Foif) MOSFET BBBNESERA M - (SRS SR EHL -

SV DRIVER1

INT. T

CONTROLLER N SLE

PWM3

DRIVER2 [+——

Mul—<m

DRIVER

1
i
g

16 Frmay2—(E 3 A5 Buck ZEHISSHIBIT - EEAmENE
HIEEShzS - HA —(HEFHESINE - BREAVICET AR EE

M EEFREH = - 55 3 e LIB A BEANE

T BEBh s RIAEEN ] -

BEITRE 3 MHAVERRE  nRHERISS AN E T e85 I RIEHY
DARERSEHTICE > TS 3 Mt ] LU ZRHE5E PWM3 2%
Pl A INERE A LR1] i BEEhgs 1] DUSAE RS T R K
ERRRHYHLTT -

B 16 : MOSFET BES=sHI N ELRINE

17 ey PCB ffimElE —fli s APU BHEERVEEHASS - CEAMEEH - 45 CPU X AtERYE 3 fHfEfas - K
2 MHEEENE AL THY © 45 GPU X ALERYE 2 A fes - Hop 1 MHVEES eSS Seri b THY - sZEAasHys [

TEFFHEZ APU BT TR » mIRFEERAL T AYBEED eI D2 4R 2 P HBR B T i (B L -

Power stage using
external driver

ﬁ{.}ww P T TITY) v hot }

®

Power stages using
embedded drivers

RT3663BC Controller:

Core: 3 phase, 2 embedded drivers
GFX: 2 phase, 1 embedded driver

Power stage using
embedded driver

Power stage using

external driver

Bl 17 : VCORE B§#A28P9/ ELREYES 5 A BRI

ANO51

© 2017 Richtek Technology Corporation 11



S EFVCORE 7 £ 7 RICHTEIK

6. 175Ky VCORE Eifgsat LEMFHEERE

Hi7Y VCORE #EfgsivatatIFE & - HIEETIFVEGETBRIEEC AR - & 7RG SR RN - 1L
$o Ry BEE R VCORE # s # 2 it T Excel f A Vs TH -

BT L HE A 45 Parameter_Core MSHd A E » I 5 IR SIS EREIITEA CPU FB3K » 55T
(SRS IE Loop_Core EIETIMIEE] » iSLba B bniEssa Ton &k - ERIMEIRSE - BRESY - 3
SERAEHETISY - S TRETTHSY - AR EATSSUES - BURSFEGE APU Bl - $1% CPU
71 GPU By E 24BN -

18 ARy E—(EEHE IMVP8 APU 1J3%ET T BT > Y Intel Caffee Lake -2

1. TON Connecting & Maximum Switching Frequency
P Step I Select Rven Value
Input Voitage, minimum Vin.min
pi g X 12 v T
Input Voltage, maximum Vin.max 12 v e 1 "
On-Time .
Maximum Switching Frequency F st 400 kHz Gomputer |voac Tc
Power Inductor Lx 0.22 uH On-Time
DCR of Power Indcutor DCR 0.49 mQ RTMOTCE
Total Qutput Bulk Caps Coutbuik 1880 WF
Equivalent Total ESR of Output Bulk Caps. ESR 1.25 mQ
Total Ceramic Caps. Courmce 418 uF
—
Equivalent Roson 0f High Side MOSFET HS-Roson 6 mQ 2. Jitter Caleulator
Equivalent Rps oy Of Low Side MOSFET LS-Rpson 3.7 mQ £ Thix section provides calcufation tood for PYAS stabilice.
Driver Dead Time TD 50 ns £ IDput me350red pIramerers 1o ot ¢ alcolated result of fieter.
Teon Variation Tonvar -10 ns Tem 1040 s 1
Number of Phase N 3 - Tovirmn 184 L
TMEASURE L] foe oY) e
Platform - S line - Tiitter ns U w—rra——
[ wweespee. T | oot (o
DMAX 0
Normal Voltage VID Vpsc 0.9 v %_m
VDD Loadline Slope Ry 2.1 mQ ditter %
Maximum Overshoot Voltage AVigusaax 70 mv
Maximum Overshoot Time Duration Tovsaeax 10 153 3. Current Sense Method
Maximum Current in Turbo Mode or HFM lccMax 90 A .
Dynamic Current step size in VID1 [cc-Dyn_VID 69 A G Xk
Thermal Design Current lecTDC 68 A <
Percentage OCP Trip Threshold (of lccMax) QocP 150 % &
DVID Slew Rate DVIDsiewrate | 11.25 mVius
Current Gain Al Al 1x — =
Note: Step 1: Select Current Sense Method
The design tool is used to suggest the initial parameter design related with
application | 1| Formethodi Setscale to divide the current
circuit to shorten the design time. The calculated value by design tool is not s..,a-‘s'.‘.....c, v e .
e - U Par vawe U Now
Infol |~ Content  <initalze-’ Parameter_Core  Loop_Core , Parameter GFX . Loop_GFX  «» »i fwewa#® Operationinfol . Content inkiae~ Parameter Core | Loop_Core  Parameter GFX . Loop_GFX

B 18 : IreFHR{itey VCORE SREsRE TR

17#5 VCORE g3 sHEMRATEETHERLAREHY CPU ML HE N » IR ES T 2mATHELAE Intel 2
AMD HYMIEUREE - JMsa iRtz e sa T R R e B B RS - KAEMERFFES VCORE &I
AR SKIETRH BRI AY -

B 19 : JreFstEtey VCORE BHAZSSTAAARIR
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7. 175 VCORE iAzs i 5 VB T A

ILEETES Intel £ AMD P22t A ERT VCORE #2Efilgs A& M > (8 20 FU2—(EREE -

ATOM™ Braswell, Discrete

Apollo Lake,
based Gemini Lake... or FMIC

Sky Lake
™
|Core Kaby Lake

based Coffee Lake...

Discrete
or PMIC

Richtek VCORE

Solutions
Low power Kabini,

Mobility Carizo-L Discrete
Stoney Ridge...

Keveri,
Godiveri, Discrete

High Power
Desktop Bristol Ridge...

[& 20 : 17§85 VCORE E mifE

$1%f Intel CPU fJ VCORE 158
Intel CPU H[ L4 B RitE © —fELL ATOM™ kykLpst » —f@LL ICORE™ syt -

LI ATOM™ ity CPU E#HEal#sat « /IR ~ (EDheRIEFIRISBIS RN « PAREIR T3 EIGHT » o FE
7 Braswell ~ Apollo Lake 1 Gemini Lake % -

DL ICORE™ sy icpisfy CPU 24 b S R FI N0 BIERRS - ZEISHY - HoE=4F%7A Sky Lake - Kaby Lake I
Coffee Lake Z -

RERFER Intel CPU (i F 7 R ERYSFE R T E - #8321 Braswell CPU ] VR12.1 faE » &gy Al
IMVP8™ & IMVPO™ » Ay ATOM™ SEZHI(d i 12C /1 -

fEIL# B 44y VCORE selection page [ H &g A Intel CPU BRI ~ SEZ AR RIS RN T #8182 AR ECHY 17
#% VCORE ##iffazs 78 i RU55%  1F Intel VCORE Solutions page H A A PUKEIFHEFA[E Intel SEEZAVE R SR GHEE
AR TT 857 VCORE ##HA B8 e L AR 1 T 225 (B EAYEE & 1T DL T &k Richtek VCORE product selection list -

$1#f AMD CPU fJ VCORE i35

AMD iy CPU [EIf£ 0] LAy Fed ¥t o] $5 =X FH RT3 2 S e MR RE S e W SRR T GBI -F 2 aFE
Kabini -~ Carizo-L - Stoney Ridge - Raven % - $1¥I=Mge =Z = FE YL = FE Keveri ~ Godiveri ~ Bristol Ridge -
Summit Ridge % -

AMD #J CPU “P-E £t il fRiE CPU FEIEERI S Fy FT3 ~ FP4 ~ FP5 ~ FM2+ « AM4 55
AMD CPU F{f FHT RS2 I #e6 Fs SVI2 -

TETI# B 4909 VCORE selection page B iy A AMD CPU By#itg « 2 L FE IR s S RN o]+ 2% ERY VCORE
E BT ER - AT #NY VCORE # 28 & A 77 25 A (B S Y sE & o] DL Nk Richtek VCORE product
selection list °
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http://www.richtek.com/Products/Vcore?utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN051
http://www.richtek.com/Applications/Vcore?utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN051
http://www.richtek.com/~/media/AN%20PDF/SG009_EN.pdf?utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN051
http://www.richtek.com/Products/Vcore?utm_source=RTWWW&utm_medium=RTWWW&utm_campaign=AN051
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R TTERA BB E SV &R ?

WA RS EREN VCORE SHRSSITRIRIZORNT BRI R R1ER Itel/AMD 192 R RIS A » LR T
FUBHIEHT  STERAEEABRS L ABIE T - RN EE A R B R SR SR B AEER CPU 5
IR AT RIS o S HTTA TS A LI -

STHFHLTE T TR R T

Richtek Technology Corporation

14F, No. 8, Tai Yuen 1st Street, Chupei City
Hsinchu, Taiwan, R.O.C.

Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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