PMP-5922C 1.8V 5A off 3.3Vin Test Report (TPS51916) Texas Instruments

PMP5922 rev C is what TPS59610EVM-732 is based upon. Below are additional waveforms for each of the 5 switchers on the board. But first is shown a detailed thermal picture of the highest
current switcher, the 1.8V at 5A.
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PMP-5922C 1.8V 5A off 3.3Vin Test Report (TPS51916) Texas Instruments

DDR2 channel 1.8V 5A TPS51916 & CSD86330Q3D off 3.3V

Full load switching Thermal image: 0.9V linear not loaded
PMP5922C: TPS51916 DDR2 switcher only loaded 667kHz
3.634Vin 2.843Iin 1.790Vout at 5.07A Chokes MPT420-R47 x2
Chokes hottest at 61 & 58 degrees Celsius;

dual switch CSD86330Q3D at 44 degrees C;

ambient at 23-25 deg. C
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min 25.2 max 61,1

| i 35.7 max 57.7

min 36,2 max 43.9 @
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DDR?2 channel continued: Major Waveform:

T-Jan-11
16:44:11
LeCroy I
B ps T
1.ga W I
RS
» T T
T PRMPS9Z22C: DDR2 TPSS51916 at 670kHz target
2.624in 2.8434AIN0 -SmAY 1. 790out 5.07A
maximumi] 1 577 W B82% efficient (82.1% at 2.2%in and 2.97%in)
Fregqtl) M BBT.287 kHz Major waveform Vds of Q301
FE_ll 10712 it 1.3 ns CSO86330030
rise(]) nn 2.1 NS poderate over § undershoot (4% mas
-B ps pkpk (1 T.T5 M fast 2nsec rise and fall time
[I I VR n 1 667kHz very close to target 670kH=z
2 .2 v 0OC & S00rMHz measurement system
3 50 my DOC I 1 OC B.54 W
4 1@ m\  BEQ [ JlurFCU

Output ripple:
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T-Jan-11
16:50:52

1 LeCroy
18 ps
5. 0my
i lﬂ IR

—1
e e e L
N LN L

h ——

T FMPS922C: DDRZ TPS51916 at 670kHz target
_ 2.634in 2.8434I0 (-5ma) 1.790%out 5,074

maximum(]) 8.12mV 559 efficient (55.1% at 3.3%in and 2.97%in)
Fregll) UL BEB.271 kHz gutput ripple at €314/C315
Fall(l) 41567 NS cout = 2200F plus 2x22UF plus 1x 10UF
rise(l) M 392.8 ns 45 3mp peak to peak ripple

18 ps BLL pkpkil? 15.31m\

d 5 m' AC

2 .2 v OC§

3 50 mv OC I 1 0C 2.7m\

4 10 my &I L STOPPED

Qq

Efficiency calculations above ignore power from 5V used mostly for gate drive.
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DDR?2 continued:
Step load response:

17-Jan-11 Reading Floppy Disk Oriwve
20:16:34
- LeCroy - e
20 ps Pl T
208 . Gmy I
- T L
d s
20 ps T 1
18 amy } 4 ] tH i
PMPSOZ2C 1.8 54 Step load response
] TPS51916 670kHz 3.7Vin and 5% Bias
maximum(] ) 3.7m\ Upper trace channel 4 at 2a/div step load from
Fregtl) 55.4333 kHz zero to Sa at about 14 /usec
FE_' 111 5.635 Y5 Lower frace the 1.8%out at terminals
risel(]) 18.933 Y5 ahout 40my peak undershoat from initial Yout of
20 ps BUL pkpkt1) 5E.BmY 18y
1 28 my AC
2 .5 W [OC
3 58 my OC [ 4 0C 11.4my
q 18 my 5aQ U 5IUPPEU
Qq
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CPU Channel waveforms:

Full Load Ripple:
14-TJan-11 Reading Floppy Disk Oriwe
13:37:39

1 LeCroy
18 ps
5.oEmY
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PMPS922 rev C S%in and 1% 54 load
main CPLU channel at highest frequency setting

mazimumi] ) 4_84m\ Qutput ripple
Fregil) M E33.970 kHz 123mv peak to peak
Falltl]l nn 443.2 ns
riseil’ nn 348.9 ns
18 ps BUL pkpktl) 12.97my
[I 5 mv RAC
% B VN | 250 MSSs
50 mv  DC | 1 DC -B.5my
4 18 my 500 O STOPPED
Qq
Load step & dump:
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PMP-5922C 1.8V 5A off 3.3Vin Test Report (TPS51916) Texas Instruments

14-Jan-11
13:46:55

1

18 ps

20 _Emb
18 ps BldL
idze mv AC
2 .2 v DC 3
3 560 mv DC
4 18 myv 50

LeCroy I
- T L
M'I?'.ﬂ'f'r: ' N S :\:Jmﬂn'].ﬂ.‘?"uﬂll
AL s S
t T
PMPSS922 rey © 5% inLut main 1.0% CPU
) Load step and Dump response
maximum(] ) 8. 8m eing on board dynamic load of 4,74
Freg(]) - - - (R710 & R711 were 100mOChms each)
Fall(]) - — = ~1ADC load
rise(]) 2.2T86 WS peak undershoot of ~12my from final value
pkpk (1) B3. 1M peak overshoot of 22my from final value

| 1 OC 55.6mY

GPU Channel waveforms:
Beyond Full Load Ripple:

Josh Mandelcorn

On board load step now 34
250 MSSs

g STOFPED
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14-TJan-11
14:12:49
1 LeCroy T
18 ps I
5_Omy I
- + ’
| T
fiaim Wv“ UW'UU'I'WW it rTU i
LU NS L A T
FPRMPS9Z2Z rev C S4YiN an! 1% 5S4 load
mascimumc] ) 7 BGmy GPLU channel at highest frequency setting
Freq(l) # 595.786 kHz %”;pﬂt"'i’ga'e ’
Fall(1) ok T.ATA4 ps SV PESK 1D pea
rise(]) e 0. 0504 s Mote: This load is much greater than expected
10 ps BLL pkpk (1) ) 15 BIL:nU max load the the GPU would draw!!!
il 5 mv AC
% 200N 0OC 250 MSAs
@ mW  OC T 1 0OC 1. 5my
4 168 my GAD O STOFFED
Qq

Dynamic load: Note: Step and dump well above max expected application load

Josh Mandelcorn page 9 of 18 January 7-18, 2011



PMP-5922C 1.8V 5A off 3.3Vin Test Report (TPS51916) Texas Instruments

l4-TJan-11
14:685:31
1 LeCroy T
16 ps I
20 . 8my - T “
WAAAARANNL, A ; :f: ; \‘\rﬁ»”
pa.nfiedrms . oy aps ;E A A alp g n rur
R T T T Y e e
PMPS922 rew © 5% inpugmain 1.0% GPU
) Load step and Dump response
EBXIT;‘TH ? 42. 7mi using on board dynamic load of 4,34
req T T T (R712 & R713 were 100mChms sach)
Fall(]l 215.6 ns
—_ SHT R ~14 DC load
PéSE 1) T"é 1”3 peak undershoot of ~10mY from final value
8 ps BRL PP - 1™ peak overshoot of 34my from final value
ilze mv AC On board load step now 1.54
% = N N | 2EE M55
58 md  DC | 1 OC B3 _Emy SLOW TRIGGER
4 18 my &OD O MORMAL
Qq

1.05V 3.5A off 3.3V TPS53219 & CSD86330Q3D
Main waveform:
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l4-TJan-11
16:18:86
LeCroy T
] :: — oy H
. + -
T i
i |
PRMPS922 rev C 1.05% 315.-’-'« channel off 3.3%
] TPS53218 & C5D86330030
mazimum(] ) 5.86 V' Main switching wawveform at full load
Freq(l) [N B36.963 kHz  eoriie
Fall (12 I 1.5 ns  Rige and fall times well under 2nsec
rise(ll ik 1.1 n=s
1 ps pkpk (1) 7.09 W
.1 v oo
% -2 W DC g 1 BS/s
59 m OC — 10C 872 W
4 18 m\y 5O g STOPFPED
Output ripple:
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14-Jan-11
16:11:40B

1 LeCroy
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5_Qmy
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PMRPS922 rew C 1.05% 3.514 channel off 3.3%
TPS52219 & C5DB8a330020

maimum (] ) B.72md Output ripple at full load
Freqtl) M BB6.953 kHz okl
Fall(l) nn 2. 7717 Vs 15my peak o peak
rise(]’ nn 4230 ns
5 us BlL pkpk(1) 15 16mY
] 5 m/ AC
E .2 M De BEE MSSs
5B my OC —_ 10C 1.7my
4 18 my  HEQ O STOPPED

1.05V 3.5A off 3.3V TPS53219 & CSD86330Q3D continued:
Step load response:
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18-TJan-11 Reading Floppy Disk Driwe
13:26:44
LeCroy T
260 ps I
1B Bmy T
- |[|'/- T
4 T
28 ps I
1B Bmy —+
s 1
J i
T T
T PRPS922 rew C 1.05Y 3.54 channel off 3.3%
) 1 8. 3my TPS52219 & C5D853300320
maz1mum -3MY gtap load response of Output
Freq(1)  [UL 532 365 kHz o ot ol bl P
FE_'I 1) 1.358 ps Top channel is load current at 24, /division
risa(]) I7.71B ps Botom channel is Yout at 10my / division
20 ps BWL pkpk(1] 2% 4mid Undershoot is less than 10mYy from final value
i@ mv AC
% B W Oc 188 M5/ =
g m\  OC I 4 0OC 11_4my
4 10 my A0 O STORPED

Load dump response:
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18-Jan-11
13:38:11
Cro I
28 ps T
20 . gmy I
4 T
20 ps " " £t 4
10 . B e B T B A g ol L R I - -
TR | 2
(J \“v"'/ T S B
I ”"‘ T l
T PRPSE22 reyv C 1.05% 3.94 channel off 3.3
) TPS53219 & CsShaa330030
maximumi] ) 37.8mY | oad dump response of Output
Freg(l) — ~— ~ Full lnad to no load
FE_'1 112 ~ T 7 Top channel is load current at 14 / division
rise(]) — T ~ Bottom channel is Yout at 20my # division
20 ps BLL pkpk (1) 450 sygrshoot is less than 20my from final value
iz2p mv AC Load and in turn Yout ring due to inductive cables
% 5N Do 108 M55
50 mWv OC | 4 OC T.4my
4 10 mY 500 O MORMAL
Qq

1.2V Channel: TPS53311 with integrated FETs
Main waveform:
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14-TJan-11
I16:29:25

1

B ps

1.0 W

5 ps
.1 v ocxi
2 .2 v DC
32 60 mv DOC
4 10 m\v  5BR
Output ripple:

Texas Instruments

LeCroy

—
—

-

)
f

mazimum] )
Fregil?
Fallila
rise(ll
pkpkc12

g -
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nn
nn
nn

342 W
187546 MH=
2.3 ns
5.9 ns
5E.69 W

1 0C @83 W

PMPS922 rey C 1.2% 34 J‘lannel off 2.3%
TPS53311 with integrated FETs

Main switching wawveform at full load
1075kHz

Fize time 6 nsec and fall time 2.3 nsec

1 G5 =

a STOFFED
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14-Jan-11
16:32:149
1 LeCroy T
18 ps I
5 _Emy I
T I
Ly T [
il 1
1
PRPS922 rev 1.2\!2.& channel off 2.3
maximumi] ) 5 7Em TPS53311 \_Nlﬂ”l integrated FETs
FI"‘Eq (1) = 356, TT4 k Hz Dutput rlpple at full load
Fallc]) e 2. 1879 ps less than 10mY peak o peak
rise(]l F 44 4E96 ps
18 ps BlL pkpk(]? 9_84my
g & mv AC
% 2N OC & 2BH M5/
50 omy DG 1 1 0C 4.8my
4 18 mv  GEQ O STOPPED
Qq

1.2V Channel: TPS53311 with integrated FETs continued:
Step load response:
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18-TJan-11
13:57:@1
1 LeCroy T
20 ps +
50w\ T
T
T 1
n +
260 ps T 1
100 my 4 a M‘___,..H:r-u - ¥ . '
il
T PMPS922 rey C 1.2% 34 channel off 3.3%
) TPS53311 with integrated FETs
mas<imum (] 15.1mY gtep load response at
Freg(l) — 7 7 Fromno load to about 24 Ioad
FE_'I 101 3.82B ps Top trace is Iout at 24,/div
rise(]) 21.853 Us potinm trace is vout at S0my / division
28 ps BRWL pkpk (1] 188.3mY 150y undershoot
1 660 mv AC
% B W 0OC 108 M5/ s
BE mY  OC | 4 OC T.4mV
:] 18 my  hEQ O STOFFED

Load dump response:
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Texas Instruments

18-Jan-11
13:69:51
LeCroy T
28 ps I
SR MY Ly T B
T 4
4 T
20 ps I
168 Qb \ L
] T
N k‘%....,.,,__,:é 1
T FMPS922 rev C 1.2% 34 channel off 3.3%
) TPS53311 with integrated FETs
I'"lEleI‘"lLJI‘"lE'I 1 141 _6mY Load dump response
Freqt]> 2.36162 MHZ prom about 24 o no load
FE_'U(] 1 18.778 VS Top trace is Iout at 24,div
rise(]] 3.B58 Vs pottom frace is YWout at SOmy / division
20 ps BlL pkpk(ll 146 9mY 140my overshoot
d 58 mv AC
2 .5 4 DOC 108 M5/ s
3 58 m\ OC | 4 0OC 7. 4my SLOW TRIGGER
4 1@ my  &OQ O MORMAL
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