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ISL68127 TESTING OVERVIEW

Transient Testing of Xilinx VCU128 Reference Design
» Testing completed using external load hitter and oscilloscope

For all Tests:

=Vin =12V

= 5PH Setup

= 8CH Oscilloscope used to verify sequencing behavior

» External load card driven by function generator

= 3D plots of output voltage vs. rep rate frequency and duty cycle captured with
Renesas software

= Project File Name: ISL68127 I1SL68301 ALL_Xilinx_ VCU128 0800218-01
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XILINX VCU128 OVERVIEW
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STARTUP WAVEFORMS
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VCU128 RAIL SEQUENCING - ENABLE SIGNAL

Group 1 Test Conditions

vVin =12V
8CH Oscilloscope used to
verify sequencing

Test Results

UTIL_1V35

All groups ramp within the
planned timing limits

VCCHBM

C1 C3 C5 [EEME 0] i [ HDJThase 600 ms
500 mV 500 mv 500 mv 500 mV/div 500 mv 500 mV 500 mV 500 mV | 12 Bits 2.00 ms/div Stop 500 mV
1.5V 1.5V 1.5V -1.5000 V 15V 15V 1.5V | ~ 10MS 500 MS/s Edge Positive
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VCCINT TESTING

©2017 Renesas Electronics Corporation. All rights reserved. M=\ S0l [ J10] 3|1\ B BIG IDEAS FOR EVERY SPACE ™ z E N ES AS




Test Conditions:

VCCINT - VOUT RIPPLE, APD DISABLED Lo 15000, Fowesoikz

5PH Configuration, APD Disabled

Vout Ripple = No Load, APD Disabled Vout Ripple = 125A Load

CH1: Vout CH1: Vout

P1:pkpk(C1l P1:pkpki{CT
8.356 7.928 mV
v

| HD fTbase -60.0ps C1 | HD lTbase  60.0 psfTrigger 210 L8|

2 Bits 10.0 ps/div Stop 854.5 mV/ | 2 Bits 10.0 ps/div Stop 854.5 mV.
2815 4ys 10GSls Edge  Neg || 850.00mvl: | 1281 45 10GSis Edge  Neg

Vout Ripple is <10mVpkpk at both no load and 50A loads.
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Test Conditions:

VCCINT - TRANSIENT RESULTS, 25A STEP @ 100A/US  ‘si=vsom rewtsoous

5PH Configuration, APD Enabled

APD = Automatic Phase Dropping

25A Step @ 100A/us (0A — 25A) 25A Release @ 100A/us (25A — 0A)

CH1: Vout i CH1: Vout
e m N ) X ) it A A b ) ) o NPT T I TP RN TR ) i PR
dahariid “‘WW"WW"-*‘“‘\\ L S i P L VLN it g Tt P A AR A AN o AR S

L .ﬂpf""‘\, T ‘
ok

Dropped phases automatically added

CH2: Load Step CH2: Load Release

Lo i S b "
CH3: PH6
ICH4: PH4 |CH4: PH4
3 +
00 (P (T ‘ D [ roece 00 .e] mecer e3en] o BUBEE|C BEGECS  BEED : s D | oot 0 0] recer G L

20.0 mv 300 mv/div 10.0 Vidiv, 10.0 V/div | ! 12 Bits 10.0 ps/div Stop 200 mV/ 20.0 mv 300 mVidiv 10.0 Vidiv 10.0 Vidiv! 12 Bits 10.0 psidiv Stop 200 mV.
-810.00 mV -900.00 mV -30.000 v -30.000 V ; | © 1MS 10 GS/s Edge Positive -810.00 mV -300.00 mV -30.000 V. -30.000V | | ~ 1MS 10 GS/s Edge Neg

Deviation remains within +/-2% from 25A load step. Dropped phases (improved efficiency at light
load) are automatically added
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VCCINT TRANSIENT RESPONSE, 1KHZ 50% DUTY . Vou- ey

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Test Conditions

CH1:Vout

| Vin =12V
Vout = 0.850V
Fsw = 500kHz

S5PH Test Data
Diode Braking = Disabled

_ Load Step = 0A to 25A
CH2: Load Current
Slew Rate = 100A/us

| HD JTbase -150 ms
n Rt 500 ps/div Stop 150 mV
12Bits ¢o5MS 125G Edge  MNeg

D50
20.0 mV,
-810.00 mV
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VCCINT TRANSIENT RESPONSE, 10KHZ 50% DUTY . Vou- ey

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Test Conditions
CH1:Vout

My ) 'y ™ Vin =12V
I i B B e B L L B L Pl Vouit = 0.850V
o W W Fsw = 500kHz
S5PH Test Data
Diode Braking = Disabled

_ Load Step = 0A to 25A
CH2: Load Current
Slew Rate = 100A/us

-1.500 msQTrigg
50.0 ps/div Stop
10 GS/s Edge

150 mV
MNeg
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VCCINT TRANSIENT RESPONSE, 25KHZ 50% DUTY . Vou- ey

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Test Conditions

CH1:Vout

[, W i, AWy Mg, Vin =12V

4 DY v M A & Vout=0.850V
o Fsw = 500kHz

S5PH Test Data
Diode Braking = Disabled

_ Load Step = 0A to 25A
CH2: Load Current
Slew Rate = 100A/us

E[FIETDT]] i | HD J7b  -1.5000 ms
1.00 Vidiv | 12 Bits 20.0 ps/div Stop 150 mV
| © 2MS 10 GSIs Edge Meg
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VCCINT TRANSIENT RESPONSE, 50KHZ 50% DUTY

CH1:Vout
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CH2: Load Current

¥
¢ BEEED(c; BEEE}
20.0 mV, 1.00 Vidiv |
-810.00 mV/ -3.00000 V|

I o Jelk
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\ W/
PP

YT . y e, |
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Wit WL

| HD J7b 15000 ms
n Rt 10.0 ps/div Stop 150 mV
12Bits 4ys  10GS/s Edge  MNeg

Test Conditions:

Vin=12V, Vout=850mV,

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Test Conditions

=12V

Vout = 0.850V
Fsw = 500kHz
S5PH Test Data
Diode Braking = Disabled

Load Step = 0A to 25A
Slew Rate = 100A/us
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VCCINT TRANSIENT RESPONSE, 100KHZ 50% DUTY V-l foscizony

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Test Conditions
CH1: Vout

Vin =12V
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S’ Vout = 0.850V
e WL

; / 3 f
Y ot \ iy i h! o T
o WL \

Fsw = 500kHz
S5PH Test Data
Diode Braking = Disabled

_ Load Step = 0A to 25A
CH2: Load Current
Slew Rate = 100A/us

V.
C1 [FlE[FECT]| ! | HD 1o -1.5000 ms|Trigger (2 L8

20.0 mV/' 1.00 Vi + 12 Bits 5.00 ps/div Stop 150 mV
-810.00 mV' -3.00000 V| | ~ 500kS 10 GS/s Edge Neg
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3D PLOT - VOUT MAX/MIN DEVIATION

Automated Test Setup sweeps load step duty cycle and frequency, generating a 3D
plotting max and min deviation
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Example data — see next slide for actual measured results
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VCCINT 3D PLOTTING, VMAX

Test Conditions:

Vin=12V, Vout=850mV,

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Vout Max remains within +2% tolerance band over 100Hz to 1MHz
sweep, 10% to 90% load transient duty cycle

0.865

Vout
0.86

50
40 Duty Cycle
Frequency foo§ 30

20
SlM 10

0.865
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0.86
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© 2017 Renesas Electronics Corporation. Al rights reserved.  [a{=1|S7AG X 60]\ 101 Ry /-\ B

15 REN ESANAS



VCCINT 3D PLOTTING, VMIN

Test Conditions:

Vin=12V, Vout=850mV,

Lout = 150nH, Fsw=500kHz,
5PH Configuration, APD Enabled

Vout Min remains within -2% tolerance band over 100Hz to 1MHz
sweep, 10% to 90% load transient duty cycle

0.845
0.84
Vout
0.835
1N
1hak 320"
Frequenczlmg 60 5040
foog 70 Duty Cycle
2 80
100 90

0.845

0.84
Vout

0.835
yty Cycle
8,

1M 5 2100ks 210k S 210005 2100
Frequency
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VCCBRAM TESTING
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Test Conditions:
Vin=12V, Vout=850mV,
VCCBRAM - VOUT RI PPLE Lout = 150nH, Fsw=500kHz,
1PH Configuration

Vout Ripple = No Load Vout Ripple = 20A Load

CH1: Vout CH1: Vout

5.
| HD JTb  -1.5000 ms | | HD _JTb 15000 ms|
12 Bits 5.00 ps/div Stop 845.2 mV/ 0 mV/! + !

2 Bits 5.00 psidiv Stop 8452 mV
500 kS 10 GS/s Edge Neg 12 Bits

500 kS 10 GSis Edge Neg

Vout Ripple is <10mVpkpk at both no load and 20A loads.
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Test Conditions:

VCCBRAM - TRANSIENT RESULTS, 6A STEP

Lout = 150nH, Fsw=500kHz,
1PH Configuration

6A Step (0A — 6A) 6A Release (6A — 0A)

&
CH1: Vout

w ‘ T, - \ . mn . , A N""‘-’\ = "-ﬂ",gfw,a,m AAAL o . , CH1: Vout
’ﬂf' ¢ "ﬂl'qmaw‘#m&-‘-‘. A [\ hfhwfh'lﬁm" ‘\““"ﬁa‘!’ﬁlﬁmﬁ WW‘V "b("*ﬁi'“\rﬁ'* ‘*’\W‘t‘f\fﬂw M\“mﬂl?'%"\“%mﬁﬁf’ﬂ# ‘Hﬂ"!‘ *&)M;,-WWM}“ ‘”\w— j&\,f‘y’l MWV’-‘* RN w‘%ﬂﬁ‘ b\.,"«ﬂf’ M#m;"\#ﬂvaw'ﬂm Wwﬁmemg"’iwﬂﬂ Wm W‘p’f\vf\‘{f‘%ﬂwﬁ

Vi

CH2: Load Step CH2: Load Release

¢ ¢
c1 BEHE|c2 BEEE] | | HDJTbase 300ps c1 HUBEDN|c2 SEEE | | | HD JTbase 300ps
198 mV 100 mV/di + | 12 Bits 10.0 ps/div Normal 65 mV/ 19.8 mvV 100 mV/div)! | 12 Bits 10.0 ps/div Normal 65 mV
-806.00 mv -301.00 mV; | - 1MS 10 GS/s Edge Positive -806.00 mV -301.00 mV | | © 1MS 10 GS/s Edge Neg

Deviation remains within 20mV from 6A load step.
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VCCBRAM TRANSIENT RESPONSE, 1KHZ 50% DUTY

Test Conditions:

Vin=12V, Vout=850mV,
Lout = 150nH, Fsw=500kHz,
1PH Configuration

CH1: Vout Test Conditions
Vin =12V
Vout = 0.850V
Fsw = 500kHz

1PH Test Data
Diode Braking = Disabled

_ Load Step = 0OAto 6A
CH2: Load Current

Measure P1:frea(C2)

value 999.98690 Hz

status v
C1 GEuED|c2  GEEY E [ HD |Tbase -1.50 ms]TriggeriZd i
19.8 mV 100 mV/div)| 12 Bits 500 ps/div. Mormal 65 mV
-806.00 mV/ -301.00 mV/ ! | " B25MS 1.25G... Edge Positive
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VCCBRAM TRANSIENT RESPONSE, 10KHZ 50% DUTY Ve

Lout = 150nH, Fsw=500kHz,
1PH Configuration

cm Vout | Test Conditions
f

M, M |
*W*NWM W’W 'WMW W’WM *“mef« Mwww i it M* N *‘*me‘ WW,«’

Vin =12V

Vout = 0.850V

W g, ‘;, _ Fsw = 500kHz

1PH Test Data

Diode Braking = Disabled

_ Load Step = 0OAto 6A
CH2: Load Current

[ 500 msfTrigger]
500 fd N nal 65 V
Edge
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VCCBRAM TRANSIENT RESPONSE, 25KHZ 50% DUTY e

Lout = 150nH, Fsw=500kHz,
1PH Configuration

CH1: Vout Test Conditions
Je m""hﬁ " Wy " \ . | » Vin = 12V
ot A ' | " Vout = 0.850V
'\f" Fsw = 500kHz

1PH Test Data
Diode Braking = Disabled

Load Step = 0OAto 6A

-1.5000 ms§ Triggerl
s 20.0 ys/div Normal 65 mV
S 10 GS/s Edge Positive
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VCCBRAM TRANSIENT RESPONSE, 50KHZ 50% DUTY e

CH1: Vout

M'V'\w

L

CH2: Load Current

¥
Measure P1:frea(C2)
value 50.018006 kHz
status v
Ci_@EEED[c2 BEEE}
19.8 mV 100 mV/idiv;
-806.00 mV/ -301.00 mV/

o
ﬁw‘ i "-(’LW’;‘

A |

.,\’Ww | / [
AL "

\ .)114 i /
Wﬁ"‘gﬁ.ﬁ*&mr W\\,ﬂ&‘ .Fﬂ .f‘mxf"sb"

AaptA .
Jf“..\“ %'x\% ,W/./”

M
"\r‘\"\,.i“w.‘w!% %

| HD JTb  -1.5000 msTriggeri= LAl
12 Bits 10.0 ps/div Normal 65 mV
T oAMS 10 GS/s Edge Positive

Lout = 150nH, Fsw=500kHz,
1PH Configuration

Test Conditions

Vin =12V
Vout = 0.850V
Fsw = 500kHz

1PH Test Data
Diode Braking = Disabled

Load Step = 0OAto 6A
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VCCBRAM TRANSIENT RESPONSE, 100KHZ 50% DUTY e

Lout = 150nH, Fsw=500kHz,
1PH Configuration

Test Conditions

CH1:Vout
\"'vfw.n.:;-\ X .,r““'"‘“'”ﬂww‘x ) L™ by " . p Vin =12V
AN P Vout = 0.850V
! Fsw = 500kHz

1PH Test Data
Diode Braking = Disabled

_ Load Step = 0OAto 6A
CH2: Load Current

%

Measure P1:frea(C2)
value 100.01200 kHz
status

v
c1 BEEEE|c2 EEEE ! | HD I -1.5000 ms]Trigger(#3 A0
19.8 mV 100 mV/div | 5.00 ps/div Mormal 65 mV

806.00 mV | -301.00 mV/|: : 2Bits 5o0ks” 10 GSIs Edge Positive
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SUMMARY

©2017 Renesas Electronics Corporation. All rights reserved. M=\ S0l [ J10] 3|1\ B BIG IDEAS FOR EVERY SPACE ™ z E N ES AS




SUMMARY

Transient testing and Vout ripple measurements completed on
Xilinx VCU128 reference board.
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