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This user guide is intended to assist those using the NCP3286 BGA359 Evaluation
Board. It will provide useful tips and procedures for powering up and using the Evaluation
Board (EVB). It is intended as a quick-start guide rather than a comprehensive manual.

1. Description

The NCP3286 Evaluation Board BGA359 is a test vehicle for the PMBus-compatible
NCP3286 single-phase voltage regulator. The printed circuit board assembly (PCBA)
contains all the circuitry and connections necessary to evaluate the performance of the
NCP3286 under various load and system conditions, including PMBus operation. The
PCBA includes a BGA359 socket (if provided) which directly interfaces with an Intel
Generation 4 Voltage Regulator Test Tool (Gen4 VRTT).

1.1. Features

o Vin=4.5V~ 18V with Input Feed-forward
e Vour = 0.5V ~ 5.5V with Remote Output Voltage Sense

e Stackable up to 160A with 4 devices in Parallel

e Fixed-Frequency Current-Mode Control

e Integrated 5V LDO or External 5V Supply

e Enable with Programmable Vin UVLO

e Programmable Switching Frequency

e Programmable Boot Up Voltage

e Programmable Soft Start

e Output Discharge in Shutdown

e Programmable Current Limit

e Under-Voltage Protection and Over-Voltage Protection
e Recoverable Thermal Shutdown Protection

e Selectable Protection Mode (Latch-off or Hiccup)
e Power Good Indicator

e Internal Registers to Record Faults
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1.2. Quick Start Connection Guide

1. Connect the power supplies.
There are two pairs of power input terminals:
a. Input Power: provides power for PVIN pin of the device

b. Logic Power: provides power for various logic and LDO circuits, as well as
the I2C/PMBus interface signals (SCL, SDA and Alert#).

Connect the power supplies for the Input Power and the Logic Power to the
connectors shown in the table below.

J71 Input Power Ground

J74 Input Power: 4.5V to 18 V (12V typ.), 5 A min current limit
J73-1 Logic Power Ground
J73-2 Logic Power: +5V, 1 A current limit

2. Enable the device. There are two options to enable the device.

a. Through the Enable Switch (SW3): set jumpers so that pin2 and pin 3 of
header J78 are shorted and also pin1 and pin2 at header J115 are shorted

b. Through Input Voltage with a voltage divider: short pin1 and pin2 of header
J78 with a jumper and leave header J115 open

Once the device is enabled, the green LED (D22) indicating PGOOD should light.
3. 12C interface:

a. Connect the 12C Interface Module with the NCP3286 EVB through the 12C
Interface Header, as shown in Figure 2.

4. Start up the GUI application. If not installed, install dgSCOM software/GUI with
dgSCOM Setup.exe.

5. Connect the external load either or both pairs of screw terminals (J70/J69 and
J145/J146). Leave the load disconnected or OFF until the board has been powered
up successfully.

6. Use the following test points for specific measurements.

J72(+), J66(-), R176 | Input current measurement (10A/V)
J119 output ripple measurement
J147, J148, J149 VIN/VOUT kelvin voltage test points for efficiency
measurement
J133. R275 closed-loop response/measurement and connecting ac
’ injection tool
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12C Intgrface Header Input Power
Supply

Enable jumpers

Enable switch {SW3)

AS

peoy

; BGA359 location

Figure 1. Evaluation Board Connection Diagram

Evaluation Board I?C Interface Module Connection Diagram

Figure 2.
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2. Evaluation Board Special Features

2.1. Direct Logic Signal Access

The evaluation board comes with the output pins to access logic controls including the
12C through the pin headers (J132 and ).

2.2. GUI Application

1. Click the Connect button to establish connection between the GUI and the 12C Interface
Module. dgSCOM should recognize the 12C Interface Module as UM232H. FT_OK is
shown after connecting the GUI to the 12C Interface Module properly.

[Click the ] E

“Connect” button
S8 DGScom Test Interface - (a] >
File Tools Debug Help

e ®

Register I/ | Sequence Editor

Filter Map W Auto Update
| o

Reg #Bits #Byt Fusel RAW LSBLloc Data

Function / Description
High Byte

ON Semiconductor®

Dongle booted Before connecting to

dongle

8 DGSeom TestInterce
Fie Tools Debug Help

)

Dongle connected
properly

£ DGScom TestInterface
File Tooks Debug Help

@ e [ (e o] _ e
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2. Click the icon shown below to load the register map

Click this icon to load

Organize v New folder

register map
B 0GSCom : NCP3,
File Tools 3
e e (] (o] T ) |
Register I/0 | Sequence Editor FTDI Settings
e = write All || Read &l | Ciear At save
Name Reg #Bits #Bytt Fusel AW  LSBLoc Data
# Open
4 | > ThisPC > Desktop » dgsCOMRegMaps > NCP3286

P Search NCP3286

=~ M @ S

A Name Date modified Type
# Quick access Read
= . . ) NCP3286_REG_MAP_USER 10/27/2020 1042 AM Microsoft Excel 97... 120K8
& Downloads # bt
1] Documents # Add Rasd 10 Seq
(] Pictures
FANSTO3P0 #
File name: | itions File ("xls) |
= Open Cancel
Function /
Open the register
map
C Get CRC16

3. dgSCOM GUI after loading register map:

R DGSCom : NCP3285 Test Interface

i umzszH

W Auto Update
[wive ] i

Name. Reg  #Bits Ty Fusel AW LSBloc Data

iout_oc_fault_limit 46 % |2 -1 RW |0 5
iout_oc_delay_time a7 3|1 a4 [rw [0 0
iout_oc_retry 47 3 1 -1 W |3 00
iout_oc_response 47 I R B T 00 0=
iout_oc_wam_limit 44 B |2 -1 LA ) 00
status_byte jout oc 78 EI X N O 0
status_word_iout_pout 79 1 2 -1 R 6 0
status jout_oc_peak fault 78 [ EN S CO 00
stotus_iout oc low voltage fault 7 EE EO O O 00
status_iout_oc_average_wam 7 1 1 ENNCENE 0
status_iout_uc_fault 78 1 1 -1 R 4 00
status_jout_current_share_fault 78 1 1 -1 R 3 00
status iout in_power limit 78 O N T O F) [
status_jout_out_overpower_fault 78 1 1 - R 1 0
status_jout_out_overpower_warm [ O I L ) 00
read_iout i 2 -1 R 0 00

Function / Description
Function / Description

This command sets the Valley Inductor Ccurrent that
causes an over current peak detection fault. The

IOUT_OC_FAULT_LIMIT command has two data bytes
encoded in LINEAR11 format.

ON Semiconductor”

Figure 3.

[ ] [Coocomec | I (- vo5] | x|

iout_oc_fault_limit
Protocol | o

Register Map of GUI

——
=
[~]

Bus Rate (K342)

Raw Data (Hex)

B Value | wiite |
E T
[~}

Now you can write to the registers to change the parameters of the device, as long as
VCC is present on the board (through either the LDO or an external +5 V supply). The
device(s) does not need to be enabled to change the operating parameters. If the defaults
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are modified by PMBus commands, these values will persist, even if the EVB is disabled,
until VCC is below the UVLO threshold.

2.3. Operation using Gend4 VRTT

The EVB is designed to use the Gen4 VRTT as a test tool for load transients only. All
communications with the NCP3286, including, but not limited to, setting the output
voltage and monitoring fault conditions, must be executed though the 12C Interface
Module and the dgSCOM software/GUI.

1. Plug Gen4 VRTT directly into the BGA359 socket (J117, if provided) on the EVB. When
inserted properly, the Gen4 VRTT will have the control board facing to the right, as
shown in Figure 4.

2. Apply the power cable to the Gen4 VRTT

Connect the USB cable with the Mini ‘B’ end to the VRTT and connect the ‘A’ end to the
computer USB port

4. Start the Gen4 VRTT program and set the rail for VCCGT. This will select the correct rail
for VRTT operation.

‘;“ | t
R

Figure 4. NCP3286 2-Phase EVB with Gen 4 VRTT installed in BGA359 Socket

© 2021 On Semiconductor Corporation 8 NCP3286 + Rev.1.0


Cartier
Should add picture showing that interface and which button to push – similar to Fig 3


ON Semiconductor®

3. Evaluation Board Configurations

The default settings for the NCP3286 Evaluation Board are:

Resistor Value @ the Pin

Settings

Pin 11 = 10kQ, SS time = 1 ms, Vout_Scale = 1/1
Pin 12 = 33.2kQ ILIM/IMON = 42 A/phase

Pin 13 = 82.5kQ VBOOT = 1.00 V @Vout_Scale = 1/1
Pin 14 = 10kQ ADDRS =10h (Master)

Pin 17 = 10kQ (1-Phase) or
24.7 kQ (2-Phase)

Switching Frequency = 500 kHz

All of these parameters (except PMBus Master address) can be changed via PMBus.

© 2021 On Semiconductor Corporation
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4. Schematic

4.1
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2-Phase Evaluation Board Schematic
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3.1.

4-Phase Evaluation Board Schematic

sz
vour

™ (TmmforEmmnmE LOCATE NORTH
Qsw " 2PN AVK OBDSED22EMAT2A vecu nsr THE somzsr BGA3SE
s s 500H N (SECONDARY SIDE)
s Bottom Side Tap Side , J_ ) , Rl e T
"
i T (L] Ll 2® SIS P O S| R W W O .
2
cz L 2L —Lrue Loy Lean oo Lo ez oz czia tecam 28
sauF- TouET Eran 0T e o Rigs T 22 [ 2P ]z | zaE | 2 TOUF 478 mr“wﬂnur iTOUF 70
T « S e It i e I ' L T
Al &
__L e NP 2R5STPF4 T0MEL
st = A70uF, 2.5V, 6mOhm
N Tl oo Lo ow s
(Test Point for Efficiency) o o a s oo | =g g =y sl 243 245 183 221
¢ o une # aL aF uF F ¥ Total VCORE Output Cap.
= R ) ~ o o o o
£i2: 73232 EEEERGE by AT0UF x 6 4+ 22uF x 20
fedi 23 g
P &L & e
2l e sl e |2 _ ] ] m . @)
LEY |2 _|_clz _Lms _L:m 1 J—ciu o o
"~ ZF 2uF uF ZRF
PGOOD MEy i eeood el vee :r o o :F o un
COMP 10y 1 —lﬂ““ NCP3286 2 caus N
g zad = cove = 3
B 380p 00 [N N - ] - .
o e ok J_w J_A:m J_c:ss J_l:m
i ~ - e e P » " P
Master fe £ e i = 3 i3 Porsay e 12 E o E L o
]
1/2/3/4 Phase: s s 2 g gz s g ;g gg
BooT-Ly 1 P z g &3 8 4 £
Vour_seals - 11 N N N N J_cr: 201 _L:m _L:m J_cns
ILIM = 423 NP NP uF F HE
Hoew of o o of o
Fou = 500kHz —1
Rodr = 00100000 R17 =
* E
. ’ H
Reyne (500ke) {0 YOS O I
2. 1k0hm 8 00k 2 A0k 2 RS 2 100
#2.5k0hm 1
: zz1kobm 3 ves_sase (9
,7» VEC_SENSE {5}
=l
o acso1 —Eaant
a1 o
P
O swt .
s s 150nH
e Bortem Side Top Side = *_ S
m ' 2
Lol il
o555 P
saarT 1nuFT ‘MT e
~ B o
"EJ Al Ent Il l EN (1)
ERCEC I g = = 5 s i ey 15 ey [T
6Lt . s i)
§ijg sszazz 0 w o s il s gl — S i
e _|_.W_z_l LLW_Z—l_ ]
[ 1
PHASES @ a1 ve msm«—ml,—;wfj 9t soaz Ky ) >
PO i o e el et v R
o ° |22 — R3ET I R3E0 SYMci 1 2 SYNG.
G = @ svNes 46 ) sice
PGOODY ¥l PG00 B vee 1
NCP3288 Y R R i ™ ) sFaLTs «—‘W |!‘srmux(—|7m‘;z—]m, FAULT | FAAT
cower s L L L
OB cone = = y
" ) 22 sarasy | ey o Pty 4 81 FAAT2 Sl m— —
Porn 80U ~ =~ ~ |
Iy 2 2 mow 4 won
~ 5 e S04 ASHD uz0 = ) Mo EmREg B TR miE"™ g
=] 1 2z FE1 [ ER1 " 18
" o 28 j——
s . § i H g%i 5 Comnnct ko o ss g ) st e
o g 5 z £ (PYCCt_ Zhaparerace.
g § 3 § ¢ i gi @ comPs <<—M',—,/w5d ) coupz «mz_l bz L
Rarz EEEEEEEE R 2 2 Foomol 1, 2 PGO0D i
one @ racooa i ‘”i‘ ol T I J
i a
1st Slave 2 AL
gaf-tvghase: ) i
WSNS- = GND DNP %
RI6T ol RIGH g RIEA 5 RIS AT S RITR R3Te
) 3 DHP 3 DWP 3 DNP 3 DHP > CWP 20%
iy 1

Figure 7.

4-Phase Evaluation Board Schematic, Part 1

r‘ NCP3288/96/7 Quad EVB with B(
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4-Phase Evaluation Board Schematic, Part 2
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