PI33xx-xx-EVAL1 Cool-Power® ZVS
Buck Regulator Evaluation Board
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Introduction

The PI33xx-xx-EVALI evaluation board demonstrates the features and benefits of the
Picor Cool-Power® ZVS Buck Regulator PI33XX family. The board features the

ZVS Buck Regulator SIP (U1), along with inductor (L1), ceramic input (C1-C8), and
output capacitors (C10-C16).

The evaluation board provides several options for making input power (Vin and GND)
and output load (Vout and GND) connections. The user can solder tab style banana jacks
or wire, use threaded binding posts secured by a retaining nut, or to simply use

a #6 nut and bolt connection.

All the I/0 pins are labeled and routed to the board edge for easy access. Each I/0 pin
is accompanied with an adjacent 50 mil through-hole for adding a test point or to
facilitate wiring to external circuitry.

The board has a scope tip jack for measuring output voltage (Vout), and has locations
for two optional jacks for measuring Vin and the switching node of the regulator

(See Figure 4). There are two headers installed: an ENABLE jumper which can be used
to enable or disable the converter and the remote sense jumper (H1) that will connect
the buck’s remote sense pin to the output at the Vout terminal.
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Figure 2.
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Measurement
Connection

VICOR PowerBench

Introduction (Cont.)

For PI33XX-20 regulators only, there is a location for a 4-pin I2C header that allows
users to set certain device parameters and to read the fault registers of the regulator.
Each regulator can be assigned an address from 0 to 7 using the two tri-state address
pins (ADRO and ADR1).

Connections required for parallel regulator operation are grouped together (labeled
Current Sharing) to allow for easy connection between evaluation boards. There is a
zero ohm jumper between SYNCI and SGND to ensure that SYNCI is grounded when

not used for paralleling PI33XX regulators. This resistor must be removed for parallel
operation.

There are two unpopulated resistor footprints (RADJ1 and RADJ2) used in trimming
the output voltage and a capacitor footprint (CTRK) to add additional capacitance to the

output tracking pin. Please refer to the product datasheet for more detailed information
on these topics.

The evaluation board is constructed using 4 layers of 2 oz copper and is routed to
optimize the regulation path between input and output voltage, which reduces the
parasitic losses and yields the best efficiency.

Evaluation Board Supply & Load Connections

Figure 2 displays the recommended connections for input supply and output loading,
and the best test points for measuring input and output voltages. All the I/0 pins are

brought out to the edge to allow for easy measurement and/or connection to the user’s
external circuitry.
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Figure 3.
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Bill of Materials
Table 1.
) ) Device Qty Designators
Bill of Material
Picor Cool-Power® : Ul
ZVS Buck Regulator
Evaluation Boar
aluatio oard PI3312 4 10, CNM
C12, C13
1 L1
1 U1
PI3301 4 10, CNM
C12, C13
1 L1
1 U1
PI13302 4 C10, CNM
C12, C13
1 L1
1 U1
PI3303 4 C10, CNM
C12, C13
1 L1
1 U1
PI3305 4 C10, CNM
C12, C13
1 L1
VICOR PowerBench UG:302

_Ni‘rw Cl0 Cil C12 C13 Ci5 Ci6 c14 o
Vs1 vouTt
1 1L 1L 1L 1 1T7]1L
vour T T T T T :Tl—_ TOGND
REM =
ADJ
a0 RADJ1
TRK
Al
H1
SGND 00
1 Remote Sense Jumper
RADJ2 TCTRK
o O
Vv N/C TRK EAO ADJ REM
. Part
Value Description  Manufacturer Nu:1rber
25V
2Vs Regulator ZVS Regulator PICOR P13312-00-LGlIZ
100 uF Ceramic
6V“ Output Murata GRM31CR60J107ME39L
Capacitor
200 nH Buck Inductor Cooper FPT705-200-R
3.3V
2VS Regulator ZVS Regulator PICOR PI3301-00-LGIZ
100 uF Ceramic
6VU Output Murata GRM31CR60J107ME39L
Capacitor
200 nH Buck Inductor Cooper FPT705-200-R
5V
2V5 Regulator ZVS Regulator PICOR PI3302-00-LGlZ
47 uF Ceramic
16%/ Output Murata GRM31CR61A476ME15
Capacitor
200 nH Buck Inductor Cooper FPT705-200-R
12V
2VS Regulator ZVS Regulator PICOR PI3303-00-LGIZ
29 UF Ceramic
25‘; Output Murata GRM31CR61E226KE15L
Capacitor
230 nH Buck Inductor Cooper FPT705-230-R
15V
2VS Regulator ZVS Regulator PICOR PI3305-00-LGIZ
22 UF Ceramic
25*; Output Murata GRM31CR61E226KE15L
Capacitor
230 nH Buck Inductor Cooper FPT705-230-R
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Bill of Materials (Cont.)

Table 1.
) Device Qty Designators Value Description = Manufacturer Part Number
(Continued)
ADJ, ADRO
ADR1, EAO M
10 EN, REM Testooint Keystone 5015
SGND, SYNCI P
SYNCO, TRK
Ceramic
4 (C:; Ei 452 tJ/F Capacitor Murata GRM31CR71H475KA12L
! 50V, X7R
C5, C6 0.1 pF Ceramic
4 c7.c8 50V Capacitor TDK C2012X7R1H104K
1 C14 0.1 WF Ceramic Murata RM319R71H104KA01D
50V Capacitor
Common .
2 15, C16 ! uF Ceramic Murata GRM188R71C105KA12)
50V Capacitor
1 CTRK 47 nF Ceramic Murata GRM188F51H473ZA01D
Capacitor
2 ENABLE Header Samtec TSW-148-07-F-S
H1 Jumper
GND, VIN TH
3 VOUT Testpoint Vector K24
1 JJvouT Johnson Jack Tektronix 131503100
PI33XX-xx-
1 PCB EVALT PCB PICOR PCB0O108
1 RSYNCI 0Q 0603 Resistor Rohm MCRO3EZPJOOO
RADIJ1 User 0603 Trim
2 ) . TBD TBD
User RADJ2 Defined resistors
Optional JJVIN
2 LVSW Optional Scope Tip Jack Tektronix 131503100

Evaluation Board Notes

The evaluation board has solder mask openings on the bottom side of the board to allow
for the option of additional output capacitance (4 x 1206 or 2 x 1812).

There are two additional, unmarked, scope tip test points (circled in red in figure 4) that
allow the user to measure VIN and the switching node (VS1). These are labeled as JJVIN
and JJVSW in Figure 4.

There are two thru-hole pads (blue circle) for the addition of an electrolytic bulk storage
capacitor. This capacitor is required when the evaluation board is connected to the input
voltage source through long leads. A 100 pF, 50 V Electrolytic is recommended with an
ESR between 20 and 50 mQ.

The two pins labeled as “N/C” (highlighted in green box in figure 4) are not electrically
connected to each other.

There is an internal connection within the PI33xx between grounds SGND and PGND.
It is not required to tie these two grounds together externally and these two grounds are
not connected together on the evaluation board.
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Figure 4.

Optional Test Points
H = Clo C11C12C cour
& Component Locations :{} VOUTD %
Py =T
v
ZBNNN =R
GND |H
B3E35; :
VIN®
X A
Y \’. il
i}- ].j [ RADIL — EN
CA g repi2) —
:gr:i‘: & N/C
INABLL 5| nar =
iy
Current Sharing
Uuu U
2 3 d 9 &
Figure 5.
PI33xx-xx-Eval1 i 3.000 7
Board Dimensions o k0400
? 1
fo100 |° PICOR
0750 VOUT Remote Sense Semiconductor Power Solutions
@ 0 Cool-Power®
0.750 Bew o
O\ vour, |SSimag
o
N » |#EEES
0.750 GND evo | BEEBEE.
. °<1 L
VIN®, g 0O REM 4.000
i § | = AD
Q Fm u‘-u.::vl = EN
GND = =1 Y| 6no = —
o~ £l me = =3
0.750 o 1 B« | B
= ]
O = N/C
— = ADRO
VBUS 3 = ADR1
Current Sharing
1.000 1]
92 -
. 3
= .740.100
‘ ¥
0.100 ~ -

VICOR PowerBench UG:302 vicorpower.com Applications Engineering: 800 927.9474 Page 5



Figure 6.
PCB Metal Layers
Top - Copper Mid Layer 1 - Copper

Mid Layer 2 - Copper
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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