Test Report: PMP21887
High-Current 360-A Static / 600-A Peak Core PMBus

Voltage 12-phase Reference Design for ASICs

{i,‘ TEXAS INSTRUMENTS

Description

The PMP21887 is a 12-phase Power Management Bus (PMBus) buck converter powering Datacenter Hardware
Accelerator, Enterprise Switch and Router application-specific integrated circuit (ASIC) core rails. It provides 360A
of continuous current and 600A of peak current at 0.85-V nominal voltages. It uses twelve of TlI's CSD95480
common footprint 70-A smart power stages. Design includes an on-board high speed dynamic load for testing to
stringent dynamic load response requirements of high speed ASICs. The PMP21887 includes a Test Report
showing these capabilities and enables a cut-and-paste design for powering high-current ASIC core rails with
PMBus.

Testing with ~350A load step / dump on top of 300A static load for
650A peak

Model 12 as built with 12x 150 nH inductors and ~400 kHz per phase targeted 12Vin 300A static load and 350A
dynamic load step on top of that at 50 Hz and 5% duty cycle: June 28, 2019

Step load response short term: Channel 2 red is Vout showing about 78mV peak undershoot from 856mV in
response to 350A step load shown on channel 2 blue across 2x 3mOhms in parallel. Hence 527mV corresponds
to 351A. Based upon 527 nsec rise time (10% to 90%); load slew rate 533A/usec.

i File T Verical =« Timebase I Trigger (= Display # Cursors | Measure | @ Math == Analysis X Utilities | @ Support

Measure PLamax(C2) P2:min(C2) P3:rise(C3) Pa:fal(C3) P5:top(C3) P6:base(C3)
value 657.5 mV. 776.8 mv. 526.9 ns. - 526.8 MV 137 uv

base 17.3u
500psidv Stop  412mv
200 kS 4GSis Edge  Positive
6128/2018 3:42.13 PM

TELED Y
Qutput settles to within 20mV of initial Vout in 9 usec.

2 An IMPORTANT NOTICE at the end of this Tl reference design addresses authorized use, intellectual property matters and other
important disclaimers and information.
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1 Test Prerequisites

1.1 Voltage and Current Requirements

Table 1. Voltage and Current Requirements
PARAMETER SPECIFICATIONS
Input Voltage 10-14 VDC
Output Voltage Range 0.8 to 1.2 VDC,; tested at 0.85V setting
Max Load Current 360 A static / 600 A peak
Max Output Power (electrical peak / for thermal ~510W / 350W
purposes)

1.2 Required Equipment

Lab 12 V 50 A source

Electronic loads rated to carry maximum static load

Signal generator to drive on-board dynamic load. Example Tektronix AFG3102
Loop stability analyzer such as Venable 3120 or Omricon Bode 100

Thermal camera

Oscilloscope and voltage / current meters or current shunts

1.3 Considerations

a) Fan cooling needed for > 150 A output.

Caution
Caution Hot surface.
Contact may cause burns.
Do not touch!
TIDT208 - October 2020 High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs 2

Copyright © 2020, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS

www.ti.com

2 Testing and Results (Tests done by Josh Mandelcorn)

2.1 Efficiency Graph

From 12 Vin:
12Vin: 12x CSD95480 0.856Vout
400kHz/phase 12x 150nH
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2.2 Efficiency Data

Load stepped from zero A thru 135 in 5A increments, and then

to 138A

No additional fixed loads
PMP21887 model t1: 12Vin to 856mV 300A max 400kHz /

phase

12x CSD95480 WE 6x12x5 150nH inductors with fan

VinV
11.999
11.998
11.998
11.998
11.997
11.997
11.997
11.996
11.996
11.996
11.995
11.995
11.994
11.994
11.994
11.993
11.993
11.992
11.992
11.992
11.991
11.991
11.991
11.990
11.990
11.989
11.989
11.989
11.988

lin A
0.516
0.872
1.229
1.587
1.947
2.308
2.669
3.033
3.398
3.763
4.129
4.496
4.867
5.250
5.650
6.065
6.484
6.897
7.281
7.649
8.027
8.411
8.803
9.195
9.588
9.982
10.377
10.773
11.011

Vout
0.856
0.856
0.857
0.858
0.858
0.859
0.859
0.860
0.860
0.861
0.861
0.862
0.862
0.863
0.863
0.864
0.864
0.865
0.865
0.866
0.867
0.867
0.868
0.868
0.869
0.869
0.870
0.870
0.871

lout A
0.000
4.989
9.982
14.978
19.974
24.970
29.964
34.961
39.958
44.953
49.952
54.947
59.946
64.944
69.944
74.944
79.941
84.944
89.944
94.945
99.947
104.949
109.954
114.958
119.960
124.965
129.969
134.972
137.977

eff %
0.00
40.85
58.01
67.44
73.38
77.44
80.38
82.60
84.32
85.70
86.85
87.80
88.54
88.97
89.11
88.99
88.86
88.81
89.15
89.64
89.97
90.23
90.38
90.53
90.65
90.76
90.87
90.96
91.00

loss W
6.19
6.19
6.19
6.20
6.22
6.24
6.28
6.33
6.39
6.45
6.52
6.58
6.69
6.95
7.38
8.01
8.66
9.25
9.47
9.50
9.65
9.86
10.15
10.44
10.74
11.05
11.36
11.68
11.88

TIDT208 - October 2020
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2.2 Efficiency data continued

120A additional fixed load
lout is read lout plus 59.98 / 0.4998 or 120A on fixed load
PMP21887 model t1: 12Vin to 856mV 300A max 400kHz /

read |
0.000
4.988
9.982
14.979
19.973
24.968
29.962
34.960
39.956
44.950
49.949
54.944
59.944
64.942
69.941
74.941
79.939
84.939
89.942
94.941
99.944
104.945
109.949
114.953
119.956
124.961
129.964
134.968
137.974

phase

12x CSD95480 WE 6x12x5 150nH inductors with

fan
VinV
11.990
11.990
11.989
11.989
11.988
11.988
11.988
11.987
11.987
11.986
11.986
11.986
11.985
11.985
11.984
11.984
11.984
11.983
11.983
11.982
11.982
11.981
11.981
11.981
11.980
11.980
11.979
11.979
11.979

lin A
9.550
9.940
10.334
10.729
11.125
11.523
11.922
12.321
12.723
13.125
13.529
13.935
14.341
14.749
15.159
15.569
15.982
16.395
16.812
17.227
17.645
18.065
18.487
18.909
19.333
19.760
20.188
20.618
20.878

Vout
0.867
0.867
0.868
0.868
0.869
0.869
0.870
0.870
0.871
0.871
0.872
0.873
0.873
0.874
0.874
0.875
0.875
0.876
0.877
0.877
0.878
0.878
0.879
0.879
0.880
0.881
0.881
0.882
0.882

lout A
120.000
124.988
129.982
134.979
139.973
144.968
149.962
154.960
159.956
164.950
169.949
174.944
179.944
184.942
189.941
194.941
199.939
204.939
209.942
214.941
219.944
224.945
229.949
234.953
239.956
244.961
249.964
254.968
257.974

eff %
90.83
90.95
91.03
91.11
91.18
91.23
91.27
91.32
91.34
91.37
91.39
91.40
91.41
91.41
91.40
91.40
91.38
91.37
91.35
91.33
91.30
91.27
91.24
91.21
91.17
91.12
91.08
91.03
90.99

loss W
10.50
10.79
11.11
11.43
11.77
12.11
12.47
12.82
13.20
13.58
13.97
14.37
14.77
15.19
15.62
16.05
16.51
16.96
17.43
17.90
18.38
18.89
19.41
19.92
20.46
21.02
21.58
22.16
22.52
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2.2 Efficiency data continued

222.31A additional fixed loads

lout is read lout plus 66.10 / 0.4998 plus 90.05 / 0.99985 or 132.25A plus 90.06A on fixed load
PMP21887 model t1: 12Vin to 856mV 300A max 400kHz / phase
12x CSD95480 WE 6x12x5 150nH inductors with fan

read |
0.000
5.005
9.999
14.997
19.992
24.988
29.982
34.979
39.976
44.970
49.968
54,963
59.961
64.958
69.958
74.957
79.953
84.952
89.953
94.951
99.953
104.951
109.954
114.956
119.958
124.961
129.963
134.963
137.968

VinV
11.981
11.981
11.980
11.980
11.980
11.979
11.979
11.978
11.978
11.977
11.977
11.977
11.976
11.976
11.975
11.975
11.974
11.974
11.973
11.973
11.972
11.972
11.971
11.971
11.970
11.970
11.969
11.969
11.969

lin A
17.808
18.226
18.644
19.065
19.487
19.912
20.340
20.768
21.197
21.629
22.063
22.499
22.939
23.378
23.820
24.262
24.707
25.153
25.599
26.052
26.504
26.963
27.416
27.874
28.334
28.794
29.260
29.726
30.013

Vout
0.877
0.877
0.878
0.878
0.879
0.879
0.880
0.880
0.881
0.882
0.882
0.883
0.883
0.884
0.885
0.885
0.886
0.886
0.887
0.888
0.888
0.889
0.889
0.890
0.891
0.891
0.892
0.893
0.893

lout A
222.310
227.315
232.309
237.307
242.302
247.298
252.292
257.289
262.286
267.280
272.278
277.273
282.271
287.268
292.268
297.267
302.263
307.262
312.263
317.261
322.263
327.261
332.264
337.266
342.268
347.271
352.273
357.273
360.278

eff %
91.34
91.31
91.28
91.25
91.21
91.16
91.11
91.07
91.01
90.95
90.90
90.84
90.76
90.70
90.63
90.56
90.49
90.43
90.36
90.27
90.20
90.11
90.04
89.96
89.89
89.81
89.72
89.64
89.57

loss W
18.47
18.97
19.48
19.99
20.52
21.08
21.66
22.23
22.81
23.43
24.06
24.70
25.38
26.04
26.72
27.41
28.12
28.83
29.54
30.34
31.09
31.92
32.69
33.49
34.30
35.13
36.01
36.87
37.46
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2.3 Thermal Images

300A loading

With fan: thermal images:

FETs near fan followed b FETs away from fan, 3 of them on both plctures

360A loading, also with Fan
Stages away from fan followed by stages near fan; 3 middle stages shown in both pictures

SFHRSSI

TIDT208 - October 2020 High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs
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2.4 Dimensions

8 inches by 5 inches or 20.3 mm by 12.7 mm
Top image
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3 Waveforms

3.1 Switching

12Vin 0.896V at Vout near inductors 382A in all or 32A per phase

Il File 1 Verical *+ Timebase I Trigger [=l Display # Cursors [ Measure &4 Math = Analysis A UHiliies . & Support
- - - = -
2 L 2]
F3
Measure P1:max(C2) P2:min(C2) P3:top(C2) P4:rise(C2) ps:fall(Cc2) P6:freq(C2)
value LFE A 3.5V 12.51 V¥ 1.5ns 1.3 ns 475.8395 kHz
status
1.00 ysidiv Stop  400mV
40 kS 4 G3fs Edge Positive
Q Hardcopy saved to: W3B Disk\LeCroy336.jpa 62472019 1:53:13 PM
And one pulse in detail (snubber is 1.1 ohm plus 1000 pF; boot resistor is 1 ohm.)
Il File T Werical +* Timebase I Trigger [=l Display # Cursors £l Measure &3 Math =7 Analysis N Uhiliies € Support

R
&
Measure: P1:max(C2) P2:min{C2) P3:top{C2) P4:rise(C2) ps:fall(Cc2) P6:freq(C2)
value 177N it T 12,51 W 1.6 ns 1.3 ns =
status
50.0 nsfdiv Stop  400mV
2 kS 4 GSfs Edge Paositive
' TELEDYNE LECROY - 6/24/2019 1:53:38 PM
TIDT208 - October 2020 High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs 9
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3.2 Output Voltage Ripple
Output Ripple at no load:

i1 File 1 verical ==+ Timebase  Trigger =l Display & Cursors | Measure ad Math =2 Analysis M Utilities & Support
| i i ¥ ] ......................... | EA—— | S
=2
' U ! 1 ! L)
&
Measure P1l:max(C2) P2:min(C2) P3:freq(c2) P4:mean(C2) PSirms{C2} P&:pkpk({C2})
walue 172 mv 137 m\f 201.7249 kHz 142 pv 447 P\ 210 my
status E
100 psidiv Stop  28.00m\V
4mMs 4 GSis Edge Megative
TELEDYNE LECROY B/21/2019 3:02:22 PM
At 300A load
1 File T Verical ++ Timebase I Trigger [=l Display # Cursors El Measure &3 Math =7 Analysis A Uilities & Support
| 1 1 i l ] i I !
=2
!
&
Measura P1:max{C2) P2:min{C2) P3:freq{C2) P4:mean(C2) PS:rms{C2) P6&:pkpk({C2)
value 147 v -1.30 mv* B89.7579259 kHz Z1 pv 395 pv 277 mv
status Ed
u Stop  38.00 MV
4 M3 4 GSis Edge hegalive
' TELEDYNE LECROY B 612112019 3:03:21 PM
And at 600A load during the 1 msec load pulse
"1 File | T Verical = Timebase I Trigger = Display |~ Cursors El Measure & Math = Analysis A Utiliies | @ Support
-
=t

o
Measure P1imax(C2)
walue -4.93 m\/

status

' TELEDYNE LECROY

P

P3:freqiC2)
84 47739 kHz

P4:mean(C2)
-56.428 my

PS:rms(C2) P&:pkpk(C2)
6.441 MV 203 mv

50.0 psidiv Stop
4 GSis Edge
6/21/2019 21012 PM

TIDT208 - October 2020
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3.3 Bode Plot

0 dBm signal from 50 ohm source injected across 1 ohm on board between RS+ and LS+.

Receiver BW at 100

Hz.

-10 dBm signal gave a “noisy plot, but similar; +10dBm gave a similar plot.

With “constant on-time controllers Bode plot can be used to predict stability, but not dynamic

The 60kHz Bode plot crossover would predict maximum overshoot / undershoot at about 3

response.
. Frequency Trace 1 Trace 2
Cursor 1 59.631 kHz 21.127 mdB 65.273 °
E_‘.._ ] 360.826 kHz -7.704 dB 77.131"
Delta C2-C1 301.194 kHz -7.725 dB 11.858 °
50 T 120
I
\ I 100
40 \ i
! ! 80
—~ 30 e i
o __n_.__..n‘.\.;__ r.m___:._ B n.._..._.‘.n 60
v 20 \ i ; -
T I Lo
o | "]
g 0 . 20 £
E‘ | =
> 0 - 0o =
— | W
= ; P e
3 -10 | 20 &
— | a4 .40 J
v -20 ' 2
|
= -30 I
| -80
|
" | -100
|
-50 1 -120
10k 100k
Frequency (Hz)

usec after load is switched. Dynamic responses show that time to be about V2 usec.

VOUT COMMAND: 850 5 v

Margin High: 0000 v

Margin Lows: o0 v

Vout Min: o000 5] v

Vout Max: 1889 ] v

Vout Trim/Offset: o4 B v

Vout Slew Rate: 5,0000 (2] mV/ps

Non-Linear )
Phases enable during USR1: 4 E\ phases
USR 1 Threshold: 30 [v] mv
USR2 Threshold: 40 [v] mv
0OSR Threshold: Disabled \Z\ mv
OSR Body Braking: Enable for normal phases

OSR Body Braking Time:

MINOFF

1[v] ps

30[v] ns

Ramp
Integration Gain

AC Gain

S0M UN Siew Kate: 56 v m
Toff Delay: 0.0 ms
Soft Off Slew Rate: 0.63[v] ms
(Toop
DC Load Line 0.000000 g mQ
AC Load Line 0.125000 (£ mQ
DYN Int Time Constant 45 ps
Int Time Constant 1E]us

Loop Compensation

TIDT208 - October 2020

High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs
Copyright © 2020, Texas Instruments Incorporated

1"



13 TEXAS
INSTRUMENTS

www.ti.com

3.4 Dynamic Response

Testing with 100A load step from 300A static load

Model t2 as built with 12x 150 nH inductors and ~400 kHz per phase targeted 12Vin 300A static load and 100A
dynamic load step on top of that at 50 Hz and 5% duty cycle: May 21, 2019

Step load response short term: Channel 2 red is Vout showing about 31mV peak undershoot in response to

~100A step load shown on channel 2 blue across 2x 3mOhms in parallel. Hence 150mV corresponds to 100A.
Based upon 67 nsec rise time (10% to 90%); load slew rate ~1200A/usec.
Output settling time to within less than 10 mV of initial value here is 2 usec.

I'l File | T Verical = Timebase [ Trigger [= Display & Cursors [ Measure &2 Math |7 Analysis N Utiliies. @ Support

1"' R e R TR B ==
o ,.n"'-__.____.__,,.-—-—

W
2
s y
Measure P1:max(C2) P2:min(C2) P3:rise(C3) P4:fall(C3) PI:top(C3) P6:base(C3)
value 855.7 my 823.7 my 67.0 ns 148.4 mv -l.e mv

&

80 k5

2.00 psidiv
4 G5/s Edge

1.0 mv
Positive

6/28/2019 3:46:56 PM

TIDT208 - October 2020
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Testing with 100A load dump to 300A static load

Model t2 as built with 12x 150 nH inductors and ~400 kHz per phase targeted 12Vin 300A static load and 100A
dynamic load step on top of that at 50 Hz and 5% duty cycle: June 28, 2019

Load dump response short term: Channel 2 red is Vout showing about 38mV peak overshoot in response to
~100A load dump shown on channel 2 blue across 2x 3mOhms in parallel. Hence 153mV corresponds to 102A.
Based upon 71 nsec fall time (90% to 10%); load slew rate ~1140A/usec.

However, some of +38mV overshoot may be “inductive kick” from current waveform showing brief undershoot
below zero A to almost -40A???

Vout settling time to within less than 10 mV from initial value is less than 5 usec.

'l File ¥ Verical +* Timebase [ Trigger [ Display & Cursors [ Measure &3 Math |- Analysis N Utilities @ Support

="
"—h._“"ﬂ-._'._-_"
ke J ......... i — A— e I -
\.r Pl N — LR R o o
I
=]
+
Measure P1:max(C2) P2:min(C2) P3:rise{C3) P4:fall(C3) P5:top(C3) P6:base{C3)
value 892.1 my 852.4 mv = 71.4 ns 152.5 m\V -1.7 m\
status &
;
10.0 mvidiv £ /! 2.00 psidiv Stop 48.0 my
-863.4 mV 50. V' ofs 80 kS 4 G3is Edge Megative
TELEDYNE LECROY 612812019 2:48:04 PM
Q
TIDT208 - October 2020 High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs 13
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Testing with 347A load step / 353A load dump (0A static load)

Model t2 as built with 12x 150 nH inductors and ~400 kHz per phase targeted 12Vin OA static load and 345A
dynamic load step on top of that at 50 Hz and 5% duty cycle: June 28, 2019

Step load response short term: Channel 2 red is Vout showing about 80mV peak undershoot from 856mV in
response to ~300A step load shown on channel 2 blue across 2x 3mOhms in parallel. Hence 520mV corresponds
to 347A. Based upon 481 nsec rise time (10% to 90%); load slew rate 577A/usec.

'l File ¥ Verical =+ Timebass I Trigger [=l Display # Cursors [ Measure &2 Math |=° Analysis A Liiliies @ Support

R T L i

B
[+~
* h

Measure P1:max(C2) P2:min{C2) P3:rise(C3) P4:fall{c3) P5:top{C3) P6:base(C3)

value 857.2 MV 776.5 m\ 481.1 ns 523.3 m\ 3.3 mv

&
200kS  4GS/s Edge Positve

&P Hardcopy saved to: WWSB Disk\Le Croy936 jpg 6/28/2019 3:30:13PM

Output settles to within 20mV of initial Vout in 13 usec.

Load dump response 353 A to 0 ADC: Channel 2 red is Vout showing about 100mV peak overshoot from 847mV
in response to 353A load dump shown on channel 2 blue across 2x 3mOhms in parallel. Hence 530mV
corresponds to 353A. Based upon 323 nsec fall time (90% to 10%); load slew rate 876A/usec.

1 File T vertical =+ Timebase I Trigger =l Display & Cursors [ Measure & Math = Analysis N Utilities & Support

—
i3 - = <t
) lj.) T
el
Measure P1 :.max(cz)_ P2:min{C2) P3:rise(C3) P4:fali{C3) P5:top{C3) P6:basa(C3)
walue 2948.3 m\y 846.2 m\V s== 322.7 ns 530.0 mV =851 pv
status = , EY .7.
20.0 mVidiv Us. d Mormal 412 m\
-8907.0 mV s 200 kS 4 38/s Edge Megative
TELEDYNE LECROY EiSiting for Trigger  6/28/2019 3:34:46 PM
Output settles to within 20mV of initial Vout in 9 usec.
q
TIDT208 - October 2020 High-Current 360-A Static / 600-A Peak Core PMBus Voltage 12-phase Reference Design for ASICs 14
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Testing with ~350A load step / dump on top of 300A static load for
650A peak

Model t2 as built with 12x 150 nH inductors and ~400 kHz per phase targeted 12Vin 300A static load and 350A
dynamic load step on top of that at 50 Hz and 5% duty cycle: June 28, 2019

Step load response short term: Channel 2 red is Vout showing about 78mV peak undershoot from 856mV in
response to 350A step load shown on channel 2 blue across 2x 3mOhms in parallel. Hence 527mV corresponds
to 351A. Based upon 527 nsec rise time (10% to 90%); load slew rate 533A/usec.

Il File I Verical =+ Timebase I Trigger [=l Display # Cursors [ Measure &2 Math =7 Analysis A Lnilities & Support

R s i

o
Measure P1:max(C2) P2:min{C2) P3:rise(C3) P4:fall(C3) P5:top(C3) P6:base(C3)
value 857.5 m\/ 776.8 mv 526.9 ns e 526.8 m\V -137 pv

status F

5.00 psfdiv Stop 412 m\
200 kS 4 G8/s Edge Pasitive

LECROY — 6/28/2019 3:4Z13 PM
Output settles to within 20mV of initial Vout in 9 usec.

Load dump response 353 A to 0 ADC: Channel 2 red is Vout showing about 100mV peak overshoot from 847mV
in response to 353A load dump shown on channel 2 blue across 2x 3mOhms in parallel. Hence 530mV
corresponds to 353A. Based upon 321 nsec fall time (90% to 10%); load slew rate 882A/usec.

Il File T Vvertical *=+ Timebase ' Trigger El Display & Cursors L Measurs & Math =2 Analysis AL Utilities & Support

} k\"«-n..,_
b
Measure Pl:max({C2) P2:min{C2) P3:rise(C3) P4:fall(C3) PS:top{C3) P6&:base(C2)
walue 9477 my 846.2 m\v o= 220.5 ns 5320.0mV =33 M\
status EY
Timebase -17.2 psf Trigger c3
20.0 mWidiv / 500 psidiv Stop 412 mV
-907.0 mV, 200 kS 4 G538/s Edge Megative
TELEDYNE LECROY 6/28/2019 3:41:02 PM
Output settles to within 20mV of initial Vout in 8 usec.
q
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3.5
Start up from “enable”

With C20 for smoothing analog Vout adjusts in place startup is affected. Hence, C20 needs to be removed

Startup no load with 10mV overshoot max

I*1 File I Vertical =+ Timebase F Trigger =1 Display

1 Cursors Bl

Measure

&4 Math =2 Analysis

A Utilities & Support

Measure P2:min{C2)

walue 867 mv o m\v
status

200 m
400 1 st 10
8P Hardcopy saved to: WSB Disk\l eCroy236 jpg

Q

P3:top{C2)
856.7 m\/

P:rise(C2)
413.0027 ps

PS:top(C3)
13 mv’
£

P6:base(C2)
10.0 mvs

2 v, Stop 344 mv
8 MS 4 GSis Edge  Positive
BI27/2019 11:32:21 AM

Startup with heavy pulse load with channel 3 green showing dynamic load across 1.5 mOhms for 370A max peak.
Same as with no load, except for 100 mV transient when load turned off

1 File T wertical = Timebase I Trigger =1 Display

- Cursors [

Measurs

&3 Math

= Analysis & Utiliies | @€ Support

h

//
e

]

o™
] Pl
&
rMeasure P1:ma(C2) P2:min(C2) P3:top(C2) Peirise(C2) PS5:max(C3) Ps:base(C2)
value 960 MV 7 856.7 v 416.7550 us 567 mv 7.0 mv

TELEDYNE LECROY

Startup if C20 from analog Vout adjust is left on board
No load: overshoot to 1.05V and then back down to 860mV; slowing rise and / or reducing C20 from 0.47 uF

should reduce this overshoot.

Timebase 532 us
200 psidiv. Stop
2 mMs 4 GS/s Edge

BIZFIZ019 11:37:42 AM

1 File T wvertical =+ Timebase - Trigger =1 Display S Cursors : Measure &=d Math =2 Analysis A UHilities € Support
/ e
-
L - W FR—
- %
Measure P1:max(C2) P2:min(C2) P3:top(C3) Pazrise(C3) PS:fall(C3) P6&:base(C3)
walue 1.047 -7 M “439.8 M\ 289.8 ns “441.8 ns =326 p\v
nebase 1ot e troser

TELEDYNE LECROY

500 psidiv Mormal 412 mw
2 csis Edge Positive
BIZ1/2019 3:31:46 PM

10 MS

S for Tricosr
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