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Strata Enabled NCV6356 EVK

Introduction

The Strata Enabled NCV6356 EVK provides an easy to use evaluation kit within the Strata Development Environment for the
NCV6356 configurable 5A step down converter. Through Strata, the developer can access datasheets, BOMs, schematics, and
other collateral they may need. This document will provide instructions on how to use the evaluation kits as well as provide all the
measurement results for the 5A switcher provided in this kit.

Features
e Vinrange from 2.5V to 5.5V

e Max load of 5A

e Programmable Vout from 0.6V to 1.4V in 6.25mV steps

e Adaptive-On-Time (AQT)

e  Operation at up to 2.4MHz switching frequency

e Both PFM and PPWM operation with automatic transition
e 3.0x4.0 mm DFN-14 package

e Automotive and industrial rated

Applications
e DC-DC Power

e Automotive
e Instrumentation
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User Guide

This section will explain how to use the Strata Enable NCV6356 EVK in a step by step manner, and will cover both the hardware

required as well as how to use the User Interface in Strata.

Hardware Setup

The hardware required for using the Strata Enabled NCV6356 EVK are a computer (with Windows), a power supply, and a load.

Follow the steps below.

1. Plug the power supply into the input of the board using the banana plugs J9 and J11. Do not apply over 5.5V to
the input because this will break the board. For the NCV6356 there needs to be at least 2.5V on the input for it

to properly regulate.

2. Connect the computer to the EVK board using the mini USB connector J18 on the bottom of the board.

3. Plug the load into the output using the banana plugs J8 and J12.

A picture of the setup can be found below.

NCV6356 Demo Setup

INPUT OUTPUT

OUTPUT VOLTAGE\
RANGE: 0.6-1.4V

MAX LOAD: 5A

INPUT VOLTAGE @“ &

RANGE: 2.5-5.5V @ STR-NCV635XX-EVK

USB to Strata

User Interface

The Ul within the Strata app will allow the user to control the 5A switcher and monitor its telemetry without needing other lab

equipment or training to do so. The steps below cover what is in the Ul.

1. First, open the Strata app. Login and the home screen will appear.

http://onsemi.com
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2. The app will automatically detect the device that is plugged in and will bring up the Ul for the board that is
plugged in.
R —

(2]

NCV6356
Programmable Synchronous Adaption On-time Buck Converter

Input Output
VIN Ready (under 2.25V) @ R
s vorage ov
Input Voltage 0.0ov EE Output Current 0.00 A
Input Current O.00 A °C

3. The view that comes up is the basic view, which offers basic telemetry, an enable switch for
enabling/disabling the switcher, and a voltage select switch that will switch between the two programmed
output voltages.

4. In the top right hand corner the user can switch to the Advanced view which is shown below. The Advanced
view offers more telemetry for the user to monitor, along with many more controls.

(2]
e @ [
a5 g 0.00 0.60
VIN Ready (under 2.25V) @ Interrupt Error @
e - e P e
Input Voltage o.oov Output Voltage ov
Input Current 0.00 A Output Current 0.00 A
oc-o¢ settings:
Enable seL,
Set Inductor |, Programmed Output Voltage 0 == DCDC Mode =
Peak Current Programmed Output Voltage 1 DCDC Mode
|
DVS Speed s oms DVS Mode: © = O™
Delay upon Enabled Sleep Mode
Thermal pre-warning Active Discharge Path
Threshold

5. The round button with a question mark in the top right corner is the Help button, and will show the user what
everything on the Ul is doing.
6. To look at the collateral provided with the EVK, click on the “Platform Content” tab at the top of the screen.

http://onsemi.com
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Test Report

This section will report important results and measurements from testing the Strata Enabled NCV6356 EVK.

Active Discharge

Active discharge offers a path to ground for the output to rapidly discharge when the switcher is turned off. Below shows two
waveforms with active discharge on and off.

e (o)

F\\a‘ Edit ‘ Vertical ‘ Hunszm:‘ Tiig ‘ Display ‘ Cursurs‘ Maasura‘ Mm| Malh‘ MyScupe‘ Analyze| uhhligs| Help ‘B
T L

Q&2 500mV  Offset:875mV 500 By:1.0G A @\ 270mv 1.0ms/div 10.0MS/s 100nsipt

Q@ 2.0v/idiv MQ By:500M Stopped Single Seq 1
1acqs RL:A00k
Aute  March 06, 2019 14:43.47

Figure 1: Active Discharge enabled. CH2 is output voltage, CH4 is SWN.

F\\e| Edit ‘ Verticel ‘ H.mzmcq| Trig ‘ Display ‘ Gursors

‘ Measure | Mask |

Math | MySEnpe| Anulyl:‘ UUM\5| Help |

T=ic

(=) (¢

[-Eﬂ[lmv Offset:875mV 500 By:1.06 ]

A @@\ 4somv 10sidiv  10.0kS's  100psipt

Stopped Single Seq
1 acgs RL:100k
Auto  March 06, 2019 14:41:45

Figure 2: Active Discharge disabled. CH2 is output voltage.
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Delay Time
This section shows the results for the programmable delay time.

Fne| Edit | Vertical | Hnr\ziA:u‘ Trg ‘ D\sp\ay‘ Cursors ‘ Measure ‘ Mask ‘ Math | MyS:npa‘ Analyze‘ ummes| Help ‘D

@SR

T T T T LI e s e LB e s s s | L e e e L L e
- <+
P T et N N S S ——
TN T T S T T T SO S Ll L L T T S T T T I S T T S T NS
@ - idiv 1M §y:500M A S 24 1.0ms/div 1.0MS/s 1.0psipt

@2 200V Offset:875mV 500 By:1.0G Stopped Single Seg
1acqs RL:10.0k
Auto  March 06, 2019 15:21:54

Figure 3: Oms delay time. CH1 is EN and CH2 is output voltage.

Fne| Edit | Vertical ‘ Hurlzmcq‘ Trig ‘ D\sp\ay‘ Cursors | Measure | Mask ‘ Math | MyScupe| Ana\yze‘ ummes| Help Nz‘ Tz B
—
—t —+ —t —t —t bt —+ —t bt —t —
L P I L L PR I U SN S S NS WS SRR
@ 1 ovidiv 1MQ By:500M A S 24V 1.0msidiv 1.0MS/s 1.0ps/pt
G2 200mV Offset:875mV 500 By:1.0G Stopped Single Seq 1
1acgs RL:10.0k
Auto  March 06, 2019 15:30:10

Figure 4: 2ms delay time. CH1 is EN and CH2 is output voltage.
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Fi\e| Edit ‘ Vertical ‘ Hnriz‘Acq‘ Trg ‘ D\sp\ay| Cursors | Measure ‘ Mask ‘ Math | MyScnpa| Ar\a\yze‘ Utilmas| Help ‘E'
T YT ™ =TT - T T

T T T T I S e e S Y
-
i‘ 4
—————————————+—+ T — 1 ‘. — T — ]
Ll TN T R S | T T O T T T T O S S S 1
@ 1.0vidiv 1MQ By:500M A S 242 1.0ms/div 1.0MS/s 1.0pslpt
@2 200mV  Offset:875mV 500 By:1.0G6 Stopped Single Seq
1acqs RL:10.0k
Auto  March 06, 2019 15:29:16

Figure 5: 4ms delay time. CH1 is EN and CH2 is output voltage.

Fi\e| Edit ‘ Vertical ‘ Hnr\ziA:q‘ Trg | D\splay‘ Cursors | Measure ‘ Mask ‘ Math ‘ MyScnpe‘ Analyza‘ ummes‘ Help ||I| Tait B
T LB s . s e ——T T ——T T T ——T T
“—
et + P — P — P — ‘\ P ——
[ | 1
TN T T T [N T T N T R S 1 e L L L
@ 1 0vidiv MO By:500M A S 24V 1.0ms/div 1.0MS/s 1.0psipt
&) 200mV  Offset:B75mV 500 By1.0G Stopped Single Seq 1
1acqs RL:10.0k
Auto  March 06, 2019 15:30:35

Figure 6: 6ms delay time. CH1 is EN and CH2 is output voltage.
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DVS
Shows results for the 4 available DVS options.

F\\e‘ Edit | Vertical | HnmyAcq| Trig ‘ Display | Cursnr5| Measure| Mask ‘ Math ‘ MyE:npe‘ Analyze ‘ Uti\ities‘ Help |B
L — T T

~

@ 1.0V/div 1MQ By:500M -y 18V 100ps/div 500MS/s 2.0ns/pt
Stopped Single Seq 1
1acqs RL:500k

ez 200mv/div 500 By:1.0G6
Auto  March 07, 2019 12:10:19

Figure 7: DVS Speed of 6.25mV / 0.333us.

Analyza| Lmlitias| Help ‘EI
T

it ‘ Vertical | Harm‘Acq| Trg | Disp\ay‘ Cursors ‘ Measure ‘ Mask ‘ Math ‘ MyScape|
I e | T T

File | Edi
! I

L L L T Ll L L L
B Vel 100ps/div 500MS/s 2.0nsipt
Stopped Single Seq l

t 1.0V/div 1MO By:500M
@& 200mvidiv 500 By:1.0G
1acqs RL:500k
15:52:59

Auto  March 07, 2019

Figure 8: DVS Speed of 6.25mV / 0.666us.
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Fi\e| Edit | Vertical | Hor\szcq‘ Trg ‘ Display | Cursors ‘ Measure | Mask ‘ Math | MyScopa| Analyze| Utilities ‘ Help ‘B Tax 9
L B B I B B LN B B B B B B B B B S B LIS S B B B B B R B LI s B |
L P
r P
.
t 3 t t
//
L / .
- ?f . ] ]
L Y, 4
r / i
y
- v Bl I
L J 4
r;
| S i
I 4
L rd il ]
L f/ 4
/
L af i
a¥
Iy
@ < ! ] g
L P L] P PR R R T S S R [ | L
@ 1-0vidiv 1M §y:500M - ./ 18V 100ps/div 500MS/s 2.0ns/pt
@ay 200mvydiv 500 By:1.06 Stopped Single Seq 1
1 acgs RL:500k
Auto  March 07, 2019 15:53:18
Figure 9: DVS Speed of 6.25mV / 1.333us.
File | Edit | Vertical | Horizidcg | Trig | Display | Cursors | Measure Mask‘ Math | MyScope | Analyze Uhlitias‘ Help B

L e
[ —
o "
t t t t t t
G -
L I I PRI [ R T TN AR N} TR T T ST T SO [N Y S SR AR A
@ 1.0vidiv M0 §y:500M U Akl 100ps/div 500MS/s 2.0ns/pt
@2 200mvidiv 500 By:1.0G Stopped Single Seq 1
1acqs RL:500k
Auto  March 07, 2019 15:53:34

Figure 10: DVS Speed of 6.25mV / 2.666us.
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Efficiency
Efficiency data was taken using 5V input to the max and min output voltages. Both Auto Mode and Forced PPWM mode are
directly compared as well.

Efficiency

Efficiency

==Auto Mode: 5VIN to 0.6VOUT
==Auto Mode: 5VIN to 1.4VOUT
==Forced PPWM: 5VIN to 0.6VOUT

~—Forced PPWM: 5VIN to 1.4VOUT

2 25
Output Current

Figure 11: Efficiency data shown for the best and worst case over the range of output voltages and
switching modes.

Over Current Protection
Over current protection (OCP) data shown below using the programmable OCP setting within the Strata U.

MyScope B Tzl B

LN L L L A I A B B B B B B LI I B A B B B BN B B B

File

Edit

Vertical

HoriziAeq

Mask

Trig | Display | Cursers | Measure Math

Ltilities

Analyze Help

@ s0omvidiv 500 By:1.0G @ 2 505v J @@\ 1.64v 50.0ps/div 1.0GS/s 1.0ns/pt

& 1-0vidiv 1MQ By:20.0m @@ 298mv Stopped Single Seq

@ 2.0vidiv 1MQ By:500M @ 2551V 1acqs RL:500k
Auto  March 07, 2019 18:49:08

Figure 12: OCP setting at 7A. CH2 is output voltage, CH3 is output current sensed at output of Current sense amplifier,
CH4 is the INT pin on the controller. CH3 has a resolution of 400mV/A.
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Fi\e| Edit ‘ Vertical | HoriziAcg ‘ Trig | Display | Cursors ‘ Measure | Mask ‘ Math | MyScape| Analyze‘ Ut\mias| Help le

s (=)

LA N L L L L L L L L L B L L
. /ﬁ\/\/ﬁ:— :
I { i i ]
i . ]

@ 500mvidiv 500 By:1.0G @ v J A\ 164V 50.0ps/div 1.0G6S/s 1.0ns/pt

@ 1. ovidiv MO B,:20.0M 298mVv Stopped Single Seq

- 2.0V/div M0 By:500M - 2,841V 1acgs RL:500k
Auto  March 07, 2019 18:50:10

Figure 13: OCP setting at 7.7A. CH2 is output voltage, CH3 is output current sensed at output of Current sense amplifier,
CH4 is the INT pin on the controller. CH3 has a resolution of 400mV/A.

File ‘ Edit | Wertical ‘ HoriziAcg ‘ Trig | Display | Cursars | Measure ‘ Mask | Math ‘ MyScupe‘ Ana\yze‘ Ut\mies| Help ‘B
L LI ZBNL B B By B B B S B s B

Tz El

@2 500mv/div 500 By:1.0G ‘ @ 3203 ‘ A "\ 154V 50.0ps/div 1.0GS/s 1.0ns/pt

@ 1-0vidiv 1M0 By:20.0M 298mv Stopped Single Seq

@ 2.0vidiv 1M By:500Mm @ 2.905v 1 acgs RL:500k
Auto  March 07, 2019 18:51:07

Figure 14: OCP setting at 8.2A. CH2 is output voltage, CH3 is output current sensed at output of Current sense amplifier,
CH4 is the INT pin on the controller. CH3 has a resolution of 400mV/A.

http://onsemi.com
12


http://onsemi.com/

Strata Enabled NCV6356 EVK

F\\e‘ Edit | Vertical | Hor\ziAcq| Trig ‘ Display | Cursur5| Measure| Mask ‘ Math ‘ MyScupe‘ Analyze ‘ Uti\ities‘ Help |B Tzl B
L L. /ALt B e e B e B B B B B B B B B B B B S B B

|
r |
- ! o 1
- |

-
- \ ™\
Y . |

2 1 f N Ny e e
r \ / L™ 4
i v

V7
- VS —
L %,

“—
. PR T TR Y N T NS T SN AN SO ! TR T T R T ST R N TN TS T T ST AN N M
@2 500mvidiv 500 By:1.0G @ 3203 A "\ 164V 50.0us/div 1.0GS/s 1.0ns/pt
& 1.0Vidiv 1MQ §y:20.0M 298mV Stopped Single Seq 1
@i 2.0vidiv 1MQ By:500M @ 2905V 1acqs RL:500k
Auto  March 07, 2019 18:51:43

Figure 15: OCP setting at 8.8A. CH2 is output voltage, CH3 is output current sensed at output of Current sense amplifier,

Ripple

CH4 is the INT pin on the controller. CH3 has a resolution of 400mV/A.

Ripple data is shown below across light and max load. At max load, the part will always be in PPWM. In light load, if “Auto”
mode is selected in UI, the part will be in PFM, whereas if “Forced PPWM?” is selected in the Ul the part will be in PPWM mode.
Ripple is not shaped consistently due to the switching frequency not being static.

Fl\e‘ Edit ‘ Vertical | HuanAcu| Trg | Display | Cursors ‘ Measure ‘ Mask ‘ Ma(n| MyScuue| Ana\yze‘ ummas| Help |

Bl

ISR s s s e e — T T T — T T T T — — T T
MJLW il e TE i |
2 |f l\.‘nuu[h‘llli I 11\'|||\l~~ *q W Hﬁ ‘IIIHJIIU'V ||If‘ Wi [ﬂﬁ p?ﬂ,"l,nwrdln hhﬁq"‘"nhlh!jp"”i]""*“ ﬁr‘ "”P' Uhu / i”\“ I 1* H V“l‘(um"’j \fl‘l'ﬂ"‘ U ﬂ”"ﬂ‘@
& {\ ‘,J-‘----» [ _‘ | ‘ L_ ‘ =
L] . I R | L . P B RN B | L
tm.nmv Offset:B75mV 5002 Ew:zonM] A\ 292v 500ns/div 200MSis 5.0ns/pt
@ 2.0vidiv MO B§y:500M Stopped Single Seq 1
1acqs RL:1.0k
Aulc: March 06, 2019 14:48:29

Figure 16: Ripple when the switcher is in forced PPWM mode at OA load. Switching frequency is not constant therefore

ripple is not shaped consistently. CH2 is output voltage and CH4 is SWN.
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File | Edit | Vertical | Horizlcq | Trg | Display | Cursors | Measure | Mask | Math Analyze | Utilities | Help

— =l

N B B B B B S B S B Bt B e Bt S B B S By B B B S S B B S B B B p

S

u*,q !{j ll\‘w”m‘llll Wjﬂ lll‘lv'\q\.“\hIu‘-wln';“‘\”\\lm"!"‘ff\"\n*“liv‘rJ\"lv‘1f‘.‘A‘f“\'ﬂﬂ‘.‘lkfn“"ﬁ nlihlj\'lil'-\‘kd\ 4j|,f"ﬂ]\|‘\ml il M wrﬂw !lv" "'.lq‘ h“"' W\"WMMM“ 'M Wl‘l 1|||““M1‘1

' ‘ | _— . L . ——
AN T T T T T A YT T T M TS T T [N T (Y YT N (N SN S AT SO S
@2 10.0mV Offset:875mV 500 By:200M A e "\ 2.92v 500ns/div 200MSis 5.0ns/pt
@i 2.0vidiv 1MQ By:500M Stopped
70 acqs RL:1.0k
Auto  March 06, 2019 14:48:07

Figure 17: Ripple when the switcher is in forced PPWM mode at 5A load. Switching frequency is not constant therefore
ripple is not shaped consistently. CH2 is output voltage and CH4 is SWN.

File | Edit | Vertical | Horiziscq | Trg | Display | Cursors | Measure | Mask | Math Analyze | Utilities | Help

MyScope B Tzit 9

LI S s B S B B S S B B S BB B S B B B B B S B B S B B LA B N B p

@ I = ' ..i ) Jw,,,ﬂﬁ\\w“ ‘w,\ \]’\W"ﬁrm%“‘ J‘WU 1W\"W||uﬂ'fﬂ"' n**,\"'i“«"'l‘v\u"fJL\MM ﬁw v\ﬂ s M ‘M’@

HTMHW%"%]'\IW‘“ '/Wl\ﬁ‘i Iﬂl ﬂN‘d’ Illll\""\‘ﬁ\ddm Nlﬁ o L 1. L L L L L -

‘i. R o dr\”v Nj\j, A

Q&2 10.0mV Offset:375mV 500 Iﬁﬂ:zonm] A\ 292v

@& 2.0vidiv 1MQ By:500M

500ns/div 200MSis 5.0ns/pt
Run HiRes
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Auto  March 08, 2019 14:49:45

Figure 18: Ripple when the switcher is in Auto mode at 0A. CH2 is output voltage and CH4 is SWN.
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Utilities | Help

] e (=]

Analyze

Mask | Math | MyScope

Display | Cursors | Measure

Trig

Edit | Vertica | Horiz’Acg

File

T "“"W
.

@&z 10.0mV Offset:875mV 500 By:200M A @@\ z.92v 10.0ms/div 1.0MS/s 1.0ps/pt

@i 2.0vidiv M0 §y:500M Stopped
6 acgs RL:100k

Auto  March 06, 2019 14:50:18

Figure 19: Ripple when switcher is in Auto mode and OA. This is zoomed out from previous figure.

Sleep Mode
This section is testing the different start up sequences of the NCV6356. Sleep mode can be controlled using the Ul. The three

different start up sequences for the NCV6356 are shown below.

s (=)

Help

Utilities

MyScope | Analyze

Mask | Math

File | Edit | Vertical | Horizidcq | Trig | Display | Cursors | Measure

@ 1-ovidiv 1MQ By:500M A / 18V 50.0us/div 1.0GS/s 1.0ns/pt

ez 200mv/div 5000 Byi1.0G Stopped Single Seq
1acgs RL:500k

Auto  March 07, 2019 16:00:37

Figure 20: Sleep mode disabled.
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T T T T T
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File
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Figure 21: Sleep Mode enabled.
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/
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N
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Figure 22: Fast Mode start up.
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SWN Ringing
This section shows the ringing on both edges of the SWN.

File

Edit
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Horiziaeq
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Analyze Help
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T=ic
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@ 7

NG/ 2.94v 1.0ns/div  20.0GS/s IT 5.0ps/pt

Stopped
3075 acqs RL:2.0k
Aute  March 06, 2019 14:33:21
Figure 23: Positive edge ring of the SWN.
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Figure 24: Negative edge ring of the SWN.
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Thermals
Thermal data was taken by letting the board sit at maximum load until the thermal path is saturated.

Trefl=20 Tatm=20 Dst=6.6 FOV 452=2.0
3/ 6/19 11:52:07 AM 40 - +120 e=0.96 °

Figure 25: Thermal image of STR-NCV6356-EVK with 5.5 Vin and 0.6V Vout.
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Figure 26: Thermal image of STR-NCV6356-EVK with 5.5 Vin and 1.4V Vout.
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Transients
Transient data was taken for a load step from 0.5A to 2.5A, and a load step from 0.5A to 5A. The slew rate for the 0.5A to 2.5A
load step was 8A/us and the slew rate for the load step from 0.5A to 5A was 20A/us.
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Figure 27: Load step from 0.5A to 2.5A at 1kHz frequency.
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Figure 28: Load step from 2.5A to 0.5A at 1kHz.
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Figure 29: Transient sweep from 1kHz to 1MHz and a load step from 0.5A to 2.5A.
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Figure 30: Load step from 0.5A to 5A at 1kHz.
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Figure 31: Load step from 5A to 0.5A at 1kHz.
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Figure 32: Transient sweep from 1kHz to 1MHz and a load step from 0.5A to 5A.
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