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ISL6334EVAL1Z User Guide

Board Specifications

1. Intel VR11.1 compliant.

2. 4-Phase, 130W, 400kHz, Load Line = 0.8mQ.

3. Socket: LGA1366, die sensing, can be configured for
motherboard sensing.

4. 6 Layer Board: Top/Bottom - 0.50z plated, 1.50z
finished; Internal Layer - loz.

5. Dual footprint for Intersil 12V (ISL6612A, ISL6622)
and 5V drivers (ISL6596/1SL6620) for cost or
efficiency optimization. With minor re-work, the
board can also operate 12V drive for high-side
MOSFET and 5V drive for low-side MOSFET.

6. Dual footprint for PowerPak and DPAK MOSFET for
cost or efficiency optimization.

ISL6334EVAL1Z Board Brief
Description

Control Power Supply

There are two ways to provide 5VDC to this evaluation
board: through ATX power connectors (J21) or Banana
connectors (15 and J0). SW1 is used to control the ATX
silver box power supply.

FIGURE 1.

Input Power Supply and External Load
Connector

12VDC input power supply can be connected to the
board through the 4-pin ATX connector J4. Two test
points, TPVIN and TPGND, are provided for input voltage
measurement. Two connectors (J1 and J2) are provided
for external load.

FIGURE 2.

FIGURE 3.

VR Enable Switch

One switch (SW2) is provided for EN_VTT signal control.
In “OFF” position, EN_VTT signal is shorted to ground
and ISL6334 is disabled. Place SW2 in the "ON" position
to enable operation.
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FIGURE 4.

PGOOD Indicator and Test Points

CR2 is used to indicate the status of VR_RDY (PGOOD)
signal. When VR_RDY is high, the LED in CR2 will be OFF
(no light); otherwise the red LED in CR2 will be on once
5V is applied.

Test points are provided for VR_RDY, IMON, VR_HOT and
VR_FAN signals.

FIGURE 5.

July 7, 2010 1 ‘
TB486.0

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
1-888-INTERSIL or 1-888-468-3774 | Intersil (and design) is a registered trademark of Intersil Americas Inc.

Copyright Intersil Americas Inc. 2010. All Rights Reserved
All other trademarks mentioned are the property of their respective owners.



Technical Brief 486

VID (Figure 7) Phase Count Control

VID code can be generated from Demo board R1P, R2P, R3P, RW2, RW3, and RW4 are used to set the

(JP9 = DEMO) or VTT tool (JP9 = VTT). phase count, as shown in Table 1. If phase count is

PSI different than 4, R1 and R5 must be adjusted accordingly
for stability and correct load line.

Dynamic PSI signal can be generated from LGA1366 VTT

or external function generator. Static, fixed PSI operation TABLE 1.

can be set through SW5. Placing the 0 switch in the "N” R3P | R2P | R1P | RW4 | RW3 | RW2
position, leads to the circuit operating in PSI mode.
4-Phase DNP | DNP | DNP 0Q 00 0Q
3-Phase 0Q | DNP | DNP | DNP 0Q 0Q
2-Phase X 0Q | DNP | DNP DNP 0Q
1-Phase X X 0Q DNP DNP DNP

NOTE: X = Don't care.

Available Design Assist Tools

Layout Check list.

VR Design Worksheet.

1
2
3 Vcorg and IMON TOB Calculator.
4

Schematic is available in OrCAD format.

5 Layout is available in Allegro format.

FIGURE 6.

Contact Intersil’s local office or field support for the latest
available information.
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FIGURE 7.
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ISL6334EVAL1Z Schematics

vees
P veet2
Controller circuit ves %
22 U1 ISL6334 R6
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EN_VTT 100k
vce EN_PWR [-32—<CEN_ DNP_I_ w1 R Clorsl
RIS RIO cve VT = hyve connection
- = A
DNP 2% 0.1u Vi Vo7 R7 W P ISENT e Rel
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| IMON OC Trip = 1.12V! VR_RDY T VIDG! VIDo |SEN1+ |28 = 0
] Q24 ? PSI ) 81 psiz W > PWM2
2N7002 | 36 | \r RoY ‘ "95}—*N\/‘—J Rz RP2 DNPJ' cw2
I - P2 (20 R1P__DNP .82 DNP RCI2 T
RE8 RGND ((———18{ raND ISEN2- |21 oo T YW—) ISEN2-
0 VR_RDY (K VSEN ﬂ—LL VSEN ISEN2+ 221 Py
= Csen .
MV i 5 vorFF T VWA HCORL: AV > VCORE
— 1+ 14 a1 cr2 RT2 0 RS2
RS Lo WA FB Pwms (31 120p
g WOF T o Rus DNP Jsens- 150 = =
9 13 compire VWA T >> PWM3
RW3 :
12 { Rer VW 3> ISEN3- RrCi3 DNPLCWS
SR3 PWM4 |22 ccagl RP3 DNP L
s 29 ISEN4- |24 0.151 =
R1 S 1k AM 111 pac ISEN4+ 2
2 WA MA VCORE3 A > VCORE
cs 130k Ras4 M T Wy
=1 cT3 RT3 CF3 0 RSI3
120p 4700
10 VRFAN  49.9k R2P DNP = =
rRgk | IMON VR Fan |3z WA WA
3 T 2 orFs VR_HO R17 0
34 AAN AN AAN
C1 == 150pF = DNP RSS2 Fs VR_HOT L YW PAMA T o poM4
Ves H—MWA- 35 {ss 1% R3P DNP BNPT oW RP4
™ [32 VWA L 1.82k
R11 = VWA D> ISEN4-
RFS2 ccagl DNP RCI4
VN o Toowr [ WA Ves T 0‘15uT
WA
™15 901k P & g : A : T YCORE A > VCORE
o AMA %61kS 6% 100k R7S S RN2 | C66 | ore RT4 | CF4 0 Rsu
v e < < DNS < 68 = 0.1u | i 221 | 4700 Placement needs correction
IMON RMOFS ROFS| RFst RSS1 ! = | =
I ! R2P and R3P and their traces should not be
ISENSE (¢——— AN —— L L = i ) I - ;
= = i ~27ns RC Time | close to any current sensing network.
DNP  R345 10.2k ! Constant i
Expose these traces == DNP s FF T e
on external layers < RMON : : :
c15 c14 Phase Dropping Decoding Number of Operating Phases Configuration
| L m- - == T T T T T - --- - al 7777\71;%;37\7 7R;\V27j\
! ! RSS1 ! RSS2 ! RFS1 | RFS2 ! ! | Rwa | i
ISENSE_DN (- _ S R A o o _ Sl
| r Bl T ! ! !
0 Ohm
DNP I ST - 1P | TO GND | DNP I TO GND ! DNP ! 10 Ohm ;0 Ohm, !
R91 O O S | i
VSS_SENSE_DIE K- AN~ | | | | | | DNP '0 ohm! 0 ohm :
- |
Place this close to the socket : St 2r : pue : TO ves : TO GND : PP | : |
S e R | DNP | DNP | 0 Ohm!
| CI - 1P | TO GND DNP | DNP | TOVeS | a4 ___l____ [
|
Foomm o lmmm e ommmmooo mmmmee dmmees ! DNP | DNP | DNP
| CI - 2P DNP | TO Ve5 DNP | TO Ve5 FE
oo Coomm T ST T ’ X = DON'T CARE
RN2 = Vishay, NTHS0805N02N6801

SI = Un-couppled Inductor
CI = Couppled Inductor

Droop (R1+R5) and compensation network must be adjusted accordingly.

FIGURE 8. ISL6334 BURNSIDE - 130W REV C BOARD, CONTROLLER CIRCUIT
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ISL6334EVAL1Z Schematics (continued)

Power Stage

Follow Intel Burside ATX Layout Guideline for Power Stage and LGA1366 Socket as
well as Input Bus Line (1080 pre-preg stackup, 6 layers)

Dual footprint for Sl and CI - Expose Output Inductor Copper

5 VoC2 Dual footprint - LFPAK/DPAK for High-side (T/B) and Low-Side (B/T)
Cl: Phase1 (Thermistor) + Phase3 ; Phase2 + Phase4
Default - 12VUG, LDO=LG. Hardware Options: 12VUG5VLG; LDO=UGLG; 5V DRIVER
RV5
<
b DNP
Cc1j|’m_““ vee2 >> VCORE
YT T ! T _I_cozg _I_coao _I_ 031 _I_cosz _I_coaa _LCOSA
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ROU3S | g
ROL3 & 0 = VCC/IPVCC  BOOT F AW uG3 J QuB3 L co4 L cro L c46 L co8
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cC2 1 1u
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71 Lveonvee  PHASE (10 = = = = Y_Rae yre
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FIGURE 9. ISL6334 BURNSIDE - 130W REV C BOARD, POWER STAGE
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ISL6334EVAL1Z Schematics (continued)

Place These FETs on Top Side

VID generator, LGA1366 socket and

input connectors

for Intel Burnside CRB Design vees .
g Vces Increase Resistor Value to
veet2 veet2 improve LL efficiency.
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Per Intel Request, 10k
QuTt QuTa but not needed RDOS RDS RDZ RD3 RD4Z RD52 RDES RDE
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= - S S —_ ==
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Place These FETs on Bottom Side for v ¥ = VIt viDg Mvor com Svins
Intel Burnside CRB Design (Depending =S VTT_VIDS, NC2 N >
. . VTT_VIDG, NC3 COM2 VIDS
Upon the Layout, we might drop this) = VITVID? NG4 N
RE3 < R64 R65 < R66 L ol o™ ale
PHASE1 pyPHASET PHASE3p>EHASES DNP <™ DNP DNP <™ DNP VID Code 5| Noz coms [H18 SHvio7
- NO3
aLB11 aLBi2 aLB31 aLB3z cas | cao ca0 | cat 19 ccs
M DNP == DNP == DNP == DNP No4 - vee &
1711 e [ rom e ©
LG KLe1 &3 — = = = vees EN3  VEE 0.1u VD5 TP26
| | ° - - - EN4 GND viDe TP27
M[ ‘W = VID7
R78 -
10k
PHASE2 > PHASE2 PHASE4 sw2 TP28 i%; oG
QL2 QL2 ENABLE 24-Pin Connector
Y aav GND
{3va  onpo 44 vcet2
SSEN VT 1H{+save  onpt " TPGND x2 Power Connector TPVIN
(Lo CLos A +33VC  GND2 oD oy
3 GND3
i : NEED BNC FOOTPRINT ? o o oo Vin_GND Vin
I Vvees :gm gmgg GNDO w12V
: PsI = L R101 e
= H“‘ = - vces| +5VD  PWR OK [8 —= = w°
sws R79 U100 PE8 0 2 +5vsB NC (20 s
SW DIP-4 100k c99
R100 104 +12v1A  ps_ony [HE—2 1
[ p— DNS 10 _
E — AB3s B VITPWRGOOD SPEN_VTT u 11 +12v1B “12v (H14
| = DNS  R99 Rl
psit <& = [ AP7 ARTIY 2 VR_RDY = P
— Y
ONLY 1 "ON" VTT_VIDOKK: ‘@ALi0 o Bl VCC SENSE DIE 0 RDIEP s =
code allowed VTT_VIDIK———t@l ALY
VITVID2KG @ANS  LGA1366_SOCKET P> VSS_SENSE_DIE
- VSS_SENSE DIE O, \RDIEN
VTT_VID3(——@AM10 ARs Dt W D>RGND
VTT_VID4AK——@AN10 vee > VCORE P8
VTT_VID5——— | A @ VSEN
a— Vss| % I RLCP 100
VIT_VIDBG 4 ci2 Use Intersil/VTT Interposer
VTT_VID7(- AR18 [} T ons Tpo for DCLL Measurement
RLCN 100
ISENSE (K- AR17 [} VW ~D RGND
ISENSE_DN ((———— I AK7

Add via on AR18 and
AR17 for test points

FIGURE 10. ISL6334 BURNSIDE - 130W REV C BOARD
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ISL6334EVAL1Z Schematics (continued)
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FIGURE 11. LGA1366 SOCKET PINOUT
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ISL6334EVAL1Z Board Layout
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ISL6334EVAL1Z Board Layout (Continued)

FIGURE 13. TOP COMPONENT SIDE
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ISL6334EVAL1Z Board Layout (Continued)

FIGURE 14. INTERNAL PLANE L2
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ISL6334EVAL1Z Board Layout (Continued)
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FIGURE 15. INTERNAL ETCH L3
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ISL6334EVAL1Z Board Layout (Continued)

FIGURE 16. INTERNAL ETCH L4
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ISL6334EVAL1Z Board Layout (Continued)

FIGURE 17. INTERNAL PLANE L5
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ISL6334EVAL1Z Board Layout (Continued)

........

FIGURE 18. SOLDER SIDE BOTTOM
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ISL6334EVAL1Z Board Layout (Continued)
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FIGURE 19. SILKSCREEN BOTTOM

Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without notice. Accordingly, the
reader is cautioned to verify that the Application Note or Technical Brief is current before proceeding.

For information regarding Intersil Corporation and its products, see www.intersil.com
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