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PMBus™ SWIFT™ DC/DCA#.38— B =5z 5,
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L » A}
PMBus™ Tl 2311
PMP6577 Xilinx Series 7 MGT rail design with TPS40400 PMBus™ PWM controller pmp6577.1
PMP8342 TPS40425 1V/45A design pmp8342
PMP8411 TPS40425 90A design 2x stacking of ICs pmp8411
PMP9008 TPS544C20 30A design pmp9008
PMP9131 TPS40428 160A 4-phase design pmp9131
PMP9407 Xilinx® Ultrascale® Virtex™ FPGA Multi-Gigabit Transceiver (MGT) Power Solution
using TPS544B20 x 2, and TPS40400 PMP9407
PMP9408 Xilinx® Ultrascale® Virtex™ FPGA Multi-Gigabit Transceiver (MGT) Power Solution
using TPS40400 x 3 + Power Blocks PMP9408
PMP9444 Xilinx® Ultrascale® Kintex™ FPGA Power Solution using the TPS40428 2-phase,
stackable PMBus™ PWM controller PMP9444
PMP9463 Xilinx Ultrascale Kintex FPGA Multi-Gigabit Transceiver (MGT) Power Solution using
the TPS40400 PMBus™ PWM Controller PMP9463
PMP9475 Xilinx® Ultrascale® Kintex™ FPGA Power Solution using the TPS40428 2-phase,
stackable PMBus™ PWM controller and Tl iFET dc/dc converters (incl.PMBus ™) PMP9475
PMP9703 Enterprise SSD ASIC VR for AVS PMP9703 using the TPS53915 12A PMBus iFET
PMP10000 TPS40428 60A 2-phase design pmpl10000
PMP10364 TPS544C20 30A Inductor On Top Design PMP10364
PMP10778 TPS53819A PMBus™ PWM Controller 20A Comm ASIC AVS design pmpl10778
PMP10896 Ethernet Switch PMBus™ power system reference design (UCD90240, TPS53355,
TPS53319, TPS53513, TPS53515, TPS544C25x2, TPS40428, LM25066A PMP10896
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http://www.ti.com/tool/pmp6577.1
http://www.ti.com/tool/pmp8342
http://www.ti.com/tool/pmp8411
http://www.ti.com/tool/pmp9008
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http://www.ti.com/tool/PMP9407
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http://www.ti.com/tool/PMP9475
PMP9703
http://www.ti.com/tool/pmp10000
http://www.ti.com/tool/PMP10364?keyMatch=tps544c20&tisearch=tidesigns
http://www.ti.com/tool/pmp10778
http://www.ti.com/tool/PMP10896?keyMatch=null&tisearch=tidesigns

HPS TIDésigns 1Q 2015
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TPS53513, TPS53515, TPS544C25x2, TPS40428, LM25066A) PMP10896

12V_STBY 12v
Q
Y WOLF_12V_EN — o Y 1w —0 5V_out
— o LM25066A —CO— N
> 12V Hot-Swap WOLF_SV_EN —O)
Sl > TP353355 )
PAMBUS DATA = SV@10A
Addrezs 40 SV_OUT_MRE ——(3—{ Margin
- 3.3V_OUT
—CO—®
WOLF_3.3V_EN —O)
o TPS53319 J
¥ 33v@1aa
3.3V_STBY
= 3.3V_OUT_MRG ————{ Margin
y
» LGPOL . 1.5vV_0ouT
o | TPS715A33 ————————————»l6P02 98 rm
P iavwo » GPOL WOLF_15V_EN —()
> ggg » TPS53513 J
>
— »Gpo4 g LT ¥ Texas Instruments
5V_OUT_MRG 12V o -
,—P 3.3V_OUT_MRG 1.2V oUT wour_t2v_en 0| f’imsmﬁk 1740 v = TPS40428 @ Address 51d
A 4 w —0 - 12 Hot-swap J372 A Operation: O on @ OF \
oans atar > g g £2 g WOLE 12V EN —C—wW Sv_0uT MR vout: | 09%8Y
1oV sTBY [PrABUS_DATA - LR - - . TP553515 ISMBALERT# <dyn> e Tout: [
e —> ﬁ:: | WOLF_12V_EN = 1vV@sa SO IR TPS53355 Coals] Temp:| 77
SV OUT —— motz Wolverine S > WOLF_5V_EN Lepor| Lepo | |
3.3V_0UT — /Mo Ene P WOLF_3.3V_EN
L5V OUT ) ows UCIoZG B | WOLF_15V_EN 1.0V_ouT Wolverine
1V OUT 3l mons £ —— 3 WOLF_12V_EN v —O0 UCDI0240 — e
- —O—{E it P QEn.OTR TPS544C25 @ Address 16d
W OUT — 3 wion7 £n7 ——3 WOLF_IV_EN WOLF_IV_EN —) PRIBUS_ (4TS Margining || 1| [ om[a] eration: Oon ) 0F
0BT pluee gy B | WOLF_0.85V_EN - TP5544C25 [ Dt @ ey O an Operation:
WAOUT —pjwo0 § & 9 | WOr VA EN > e 1 e LT s vou: | _osea ] [ 1]

L, iy AT T | [
TPS53515 1.5v_0uT Temp: soc| |

oo varoo | L0 3y

Addrezs 204 129 00—
worr—>
GPIL sesres1se  0,85V_OUT ossv.our—>
G — | v —O 198001 — [rema]
—CO— & BB Eﬂ
WOLF_0.85V_EN —() PEUS BATH
TP5544C25 )

BN TPS544C25 @ Address 49d

P L)
= 0.85V@30A TPS53515 ’—'_‘ AL Operation: (O on @ 0of
000 & .
5V STBY vou: | oess| [ L]
" s 1VA_OUT = | ot | ocos) [0
v —0 _ PolingRate | 500 (msac)| Temp: ssec| [T
o= 0 ] o | —
IR WOLF_IVA_EN —O) PMABLS AT vt | ag50 5y
P s g LEDs > TP540428 Clik o au
@ » W@60A
> avspatal UCD90240 @ 23 Select dlots TPS40428 @ 51 Select Plets TPS544C25 @ 16 TPS544C25 @ 49 Select Flos
AVSCLK]
Acdress 276 [ Vout - Rail #1 (| [ Vout - Channel #1 (/| Yout- Dutput Voltage (% [Vout - Dutput Voltage
b 1998 ¥ * — t | —
1 1
1204 120§ —
12y . X
loggs v -
v
100 1320 40 1400 w20 300 1320 1940 140 1420 1300 1320 1340 1600 1420 1200 1320 1340 1400 1420

Wi3 TEXAS INSTRUMENTS
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PMBUS ™ E

Videos

How to create a PMBus
inductor-on-top power
supply design

Learn how to configure
power supply parameters via
PMBus, see performance
data of an inductor-on-top
step-down converter design,
and watch a demonstration
of the industry’s first PMBus

DNA intAanmratnA CCT NN

How to create a PMBus inductor-on-top pow... O

Posted: 29-Jan-2015
Duration: 09:45

Views: 134

Tags: pmbus, DCDC, youtube,
line power, English
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http://www.ti.com/general/docs/video/watch.tsp?entryid=4020449388001
http://www.ti.com/general/docs/video/watch.tsp?entryid=4020449388001
http://www.ti.com/general/docs/video/watch.tsp?entryid=4020449388001
http://www.ti.com/general/docs/video/watch.tsp?entryid=4020449388001

HALPMBus™ T A

T1 PMBus videos

https://www.youtube.com/watch?v=t7J9tC2cwiA

https://www.youtube.com/watch?v=19nygoMKycA

https://www.youtube.com/watch?v=kOOt4VgPfPY

http://www.ti.com/general/docs/video/watch.tsp?entryid=4274296092001

http://www.ti.com/product/TPS544B25/support

T1 Digital Power Landing Page
Digital Power

Overview | Products | Tooks & Software | Technical Documents | Training & Support | Appications

Texas Instruments offers the brosdest portfalio of digitally enabled, configurable and fully programmable power contrallers,
providing custoemers with flexibility, efficiency and integration to meet dynamic system needs and reduce total cost. TI's digital
power solutions support various communication protecols, including PMBus, SMBus, 12C, SPI, UART and CAN.

Digital power products by power conversion  Digital power products by
= application
Digital Powier [N
pors
Check out our digital power porticlio and

find the perfect match for your power
conversion type.

Industrial »

]:; Texas.

INSTRUME!

AC/DC» @ Automotive »
Power conversion where the input is AC and output is DC.

Isolated DC/DC Y

DC/DC power conversion where the input and output do not share 8
comman return.

Enterprise & Cloud Computing »

DC/AC)

Fower conversion where the input is DC and the output is AC these
pewsr systems may or not be isolated

Communication Infrastructure »
Non-isolated DC/DC (point of load) »

DC/DC power conversion where the input and output share a commen
return and the power conversion is located near the load.

Sequencers ) .
q Getting started
Power supply control solutions used to enable and disable the output
of twa or more power supplies in 3 defined sequence. Digital Power Community Forums »

PMBus™ Power Solutions Brochure — SLPTO37A
PMBus Power Solution Guide P

For Power Supply Configuration, Control and Monitoring B <

Wip TEXAS INSTRUMENTS

Overview

The industry-standard PMBus protocol facilitates communication with power converters and other devices in a power system.
Using PMBus can increase power density and reliability of power supplies and optimize component performance and efficiency
with reduced design time, risk and cost. Tl enables complete industry-standard PMBus power supply designs with a broad portfolio
of power protection/monitors, isolated PWM controllers, point-of-load single-/multi-output and single-/multi-phase PWM controllers,
and DC/DC converters.

PMBus Power Chain

+/-48Vde IN POL DC/DC

FET Drivors

uCCc27210
LM5101, LM5113

Isolation Transformers
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https://www.youtube.com/watch?v=t7J9tC2cwiA
https://www.youtube.com/watch?v=I9nygoMKycA
https://www.youtube.com/watch?v=kOOt4VgPfPY
https://www.youtube.com/watch?v=kOOt4VgPfPY
http://www.ti.com/general/docs/video/watch.tsp?entryid=4274296092001
http://www.ti.com/general/docs/video/watch.tsp?entryid=4274296092001
http://www.ti.com/product/TPS544B25/support
http://www.ti.com/ww/en/digital-power/index.html?intc=searchrecs&keyMatch=digital power&tisearch=Search-EN-Everything
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SR = FEFHPMBus™

B, 77 @M. A R ER
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http://www.google.com/imgres?imgurl=http://www.parts-express.com/images/item_standard/374-200_s.jpg&imgrefurl=http://www.parts-express.com/pe/showdetl.cfm?Partnumber=374-100&usg=__GU5UVAjg2nwP7PIXZxH_C23rTeo=&h=240&w=240&sz=11&hl=en&start=10&zoom=1&tbnid=G2duf8NGSRT-SM:&tbnh=110&tbnw=110&ei=r2yYT4nlI4ji2gWHu4iSBw&prev=/search?q=soldering+iron&um=1&hl=en&sa=N&rlz=1I7DXTB_enUS470&tbm=isch&um=1&itbs=1

ﬁ 3 TI%E? Eiﬁﬁgi"i:u/ %-&VI‘

ML730 /O Card using three
TPS40400s (PMP6577)
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PMBus ™ T.] ],

TR P EHI = P I EIRARS
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Analog Control
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ERGHEHPMBuUs™
ARIEW RGEHEBITHEHPMBus™
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ERGHEHFPMBus™

S 4, AR AL AT T
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TE J] 88 fk 25 2% £ F A7 PMB u's ™ T RE #4351 i FEL 92 il

Per Intel Node Manager 2.0/2.5
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TR b TR

e 2
Power +12V
C H2V LM25066 Y
Connector :: Hot Swap + I I Controller
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' I l |
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: 120) H8S) \___Engine___] ™ Processors |
€——— Physical DPI :
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' Pinterface | Ethernet, USB etc. PCle Gen3
€ I
| (Cable, !
\/ ~ |Backplane)
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PMBus™ dc/dc ZB#:8% — Tl SmX SRR TR

48V DC

PMBus
High Voltage
Hot Swap &
Power
Measurement

LM5066

PMBus
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A] i B 1 B A
RN, SRR

u

File Device Tools Help TPS544C20 @ Address 28d - Rail #1
Configure Limits & OnfOff | Other [Test Mode ](Measurement Debug ](.&II Config ]
rC|lr1'!:‘nt Limits 1 'Ttmjm‘rﬂtll“! Limits. )
[ Auto write on rail or Tout OC Warn Limit: imit:
Y Temp Warn Limit: 100 E =E
Tout OC Fault Limit: Temp Fault Limit: 125 E =

[ imi ™
Stare Config to NVM Voltage & Power Good Limits
Input VOUT NOMIMAL: 1.2 @ v UV Fault PG Low PGHigh OV Fault
Restore NVM Config

() -16.80 % -12.50 % +12.50 % +16.80 %

UV Fault: 0.9984 ¥
OV Fault: 14016 ¥ () 1200% 7.00% +7.00% +12.00 %
PG Low: 1.05 W O -28.00 % -22.00 % +7.00 % +12.00 %
PG High: 135 v O -42.00 % -36.00 % +7.00 % +12.00 %
[over-Current | Under-Voltage Fault ) =

(_) Do Not Restart
The device does not attempt to restart. The output
remains disabled untl the faultis deared.

(#) Restart Continuously
The device goes through a normal startup (Soft start)
continuously, without limitation, until it is commanded
off or bias power is removed or another fault
condition causes the unit to shutdown.

(Turn OnjOff ] [Maﬂjn’ng )
Vin On: 4.25[~| vV vinOff: 4.00 vref Margin High: 0053 v
OnjOff Config: 0x15 Vref Margin Low: -0.059 v
Mode: CONTROL Fin Only; Cantrol: Active High, B
Use TOFF_DELAYTOFF_FALL
Turn On Rise: 2.7 ms
—— i L P e,
Tips & Hints PMBus Log
MFR_07 (PCT_VOUT_FAULT_PG_LIMIT) [0xD7] 13:58:01.974: TPS544C20 @ 28d: CLEAR_FAULTS [0x03]: executed SendSyte
x Used to set the PGOOD, YOUT_UNDER_VOLTAGE (UV) and 13:58:08,558: TPS544C20 @ 28d: CLEAR_FAULTS [0x03]: executed SendByte
o 0:I1fl}lle VOUT_OVER_VOLTAGE {QV) Limits as a percentage of nominal, 13:58:09.46 1: TPS544C20 @ 28d: CLEAR_FAULTS [0x03]: executed SendByte
13:58:43.858: TPS544C20 @ 28d: MFR_01 (TEST_BITS) [0xD1]: wrote TLO: 1, Analog Test Mode: TMO [0x3000] to RAM
¥ Monitor 13:58:45,819: TPS544C20 @ 28d: STORE_USER _ALL [0x15]: executed SendByte E
“f 13:59:04.389: TPS544C20 @ 25d: CLEAR_FALLTS [0x03]: executed SendByte
i) status  PMBus Log | @

Fusion Digital Power Designer v1.8.273 [2012-11-08] | TPS544C20 @ Address 28d | USB Adapter v1.0.10 [PEC; 400 kHz] # Texas InsTRUMENTS | fusion digital power
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Monltorlng GUI

" out - Output Yoltage

¥ouk: 1.407 W
lout: 431 A
Froubjcsk i 5.6 W
Temp: -0 "C

I ——T—

Wouk:
Iout:
Temp:
Input;
CHL:
Misc:
811
SMEALERT= Dot Asserted

FERERRR

{0,/ OB Comfig

14 [] Moda: CONTROL Fin Cnly;
Conkrol; Acbve Loey L=
TOFF_CELAY[TOFF_FALL

[ Contral Line (LISR)

CHigh [0FF] (82 Love (0N

| Margining

" Toggle CNTL:

Margln

i |

LenrTw

=

AT00

IR0

(Tout - Dt pust Currenk

¥ Faul;: 16.00 ] & aC Wam: 1200

20,00

15,00 —

15A -

1431 %

10,00 —

SA

10A

AN

o7 Fauk: 125 [ a0 o waen:

100 [ =

400 °C

R

Margie (&) pore (Lo (I Hgh
Fauk dction: At On Fauk

OC fault disabled, no temp sensor on board
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TPS53915

BAHPMBus ™iZ&gg1.5VE18V DCAP3 12A RSB EH#55

Features

o B A ESEFI1.5VE18V
o 4y ST F]0.6VES.5V
« DCAP3 $ZHI#&E X
- A&S5V LDO
« B3 BkIRAE X RO 50 | i B K w ik
« 0.6V E ML (FFEESEHI£0.5%)
. %%iﬁiﬁamﬁlwz
SRS EHES 7 N13.8/5.9 R
. EflEliPMBUSﬂEIﬂ S
« 283 | ]l 3.5x4.5x1mm QFN%#%E

Applications

« ASIC, ARM SoC, FPGA, DSP#%F0%i A % 8

- R4 2%

- ESEE

« XA, A

o MLATIIG 422

« Tolk, R AR THEHL. COM Expresst&it
 AREREMNGRERS

X FE3.3V, SVAIL12V H i s 2k

AT LA HL R ASICSFT R S i e
HFEBEI3INICEE, 221mm?2 [{JPCBTH R
ANFEFERANIICTHE A m B B

BRI RO B AR 2

o 8 14 97 8 R R R
HFTEL0N22uF 5 7] S RF12A ) 7 #0 k AR

85% R H-12VHiI N/1. 2V H/112A 717K /500K HZ AT %
Wtk RiE, b TR E A

EThZR R, H221mm2 PCBIH A

1.5V to 18V VIN

RSSO 1s
12AiFET

4.5 x 3.5mm

30
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TPS53915 HAYEA Y

< R8 ALERT

= TPS53915

= 64.0Kk0 .
SDA

| .
v scL

FIMBO6ST-1ROMS-63

3 T W

Vour

1 pH T
_\_.-’L
;;:F,t:;l Cour Cour
< 6 x22uF 4 = 10 yF
—LC1
470 pF

PMBus Pins
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TI PMBus™... %!

A,

4

i )
Nk

File | Edit | “erical | Horizidcy | Trig | Dizplay | cursors | Measure | Mask | tlath | hyScope | Analyze | Lkilitie= | Help |D

PEC = Check for
Data Corruption

?PMBus latency based on a

-400kHz clock (2.5us period). If -
there are 4 packets (address, e
-command, data, PEC) of 9 bits -
- each that are passed, then that is

- 4*9*2.5us = 90us.

B Y
B b
e ‘ﬂ PR Soafmrnmarah
[ vau Actual Data For
& PMBUs the PMBus
[ Command Command
~ Address
:_ SCN | | | /
I
I
r I
|
B I ‘
3 i (]
4 AL AL AT A A
&2 1.0V/idiv 1MQ By:20.0M - 1.127v
@ 1.0vidiv iMa By:20.0M Qap 1.262v
Q&4 S0omv/div 1MQ By:20.0M - 134.9mV

A -\1,36\‘ 50.0ps/div 200MS/s 5.0nsfpt
Run Hi Res
1 acgs RL:100k
Auto  July 19, 2013 14:12:38

W3 TEXAS INSTRUMENTS



TPS53915 & PMBuUs ™ #1754 HH BB R %

T Ea Vetcs  sezies T M;Cum:u-m u.u;m«.mmmm o E]IE]
RS PSR ' ’ 1 !
RS L L
PO bt 18
Vout + 12% Margin High -
: AT, ey A N AN - o
. 5
Sl Vout + 9% AVS .~
e NopinalMopt ok i e e ey ]
.
1
W Y Ovensav e Racon | g 1 sesv I ! S aaey || e —
G rven WO Gyt o 1 0wy L " Res
- e MO Ny a0 oM 45T 1BV a4 ncen L0
- 20van 0 S0 M Auo Octonerd2 213 17424

1

Valan Vean Mo L 5t Oov Count  Inlo
feee” B [aiWTM 1000 BedoN  peseN e (1)
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TPS544C20 R
HWAHPMBuUs ™44, 5VE18VEIA, 30A SWIFT™ RIE & Ei%#38

. >90%%% % — 12V N/1.8VHi H /30A 1 £%/500KHz
e AIEEEG. BIEIER. Sk, RE. dHRESE,
RIERET; 35 3l e N $20 A 5% A ZE IR

o Ja HH R A P RO

o T 452 5@ HEAMNexFET ™MiE LR

. FENPMBUSHHTAEHEE

o @ iTPMBuUSH B4 H H &

. A PMBUS R B 5 L8 BB |
o FETHEIIE IR AR

. A0 6VES SV, BEMEEE Sy | O L AT

. T L B
. - M _ ™ {5%

DHONPT DGR (ol . REEREAME, EFF 5 Ryt o e
. AR

. T T B I S R
» JFKS=250kHz = IMHZ AT ﬂﬂﬁﬁ%%{%f)‘@?}?
. Bx7xImm QFN&HE - FHIFRIAb T, AR, MER
= . EIIFHERE, T 200mm? PCBIfiA

1 1 || \‘;f‘
Applications g, L

o T, B RRRMRTE i R =
. HEME&GEMEE 00 e N I P
o EIEAZHAUAIEE H % % = . ]
A N Pin Compatible ;_l_ wff égi% ;;=I

TPS544B20 20-A
TPS544C20 30-A

? B FPERSHGIETY. BescumE® ||| .
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)‘é\’
>

Precision 0.5%
Reference maxim
voltage accuracy.

Single Fixed Value
Compensation Cap
Eliminates Design
Complexity and 4
external Components

izes

23
o
o=l

=
bt

L OB

He

Inte

grated High-Current,

Stacked MOSFETS

il

Dual Integrated Regulators
for Single Supply operation
from 4.5 — 18V supplies

Wide Range of PMBus
Addresses set by external
resistors to maximize system

PMBus Interface provides
standard user access to
Configuration and Monitoring

flexibility

Functions

M

AN
———-

-

— -

A Q | maximize power density
) o ) T T True Differential
AT e a z Remote Sensing
= —— e o = VOUTs+ . .
N% = > VOUTS. Virtually Eliminates
FB Load Regulation
oot Error
COMP 1
T Vout
MODE ™M Q .
TPS544C20/B20/A20 L
PGOQD
" T T
BP3 GND T 1
BPEXT|-——--—-~— - ——— —
) FAGNDSNS 'ﬂ-’.' BP6 | :
= =! |
r o« g g w =]
AGND B 8 x £ E - z L -L
1122 gask 2 2 i
= A A A | L

Optional External Gate Drive
Bias to maximize efficiency
in systems with available 5V
supplies

Optional External
Temperature Sensing for
high-accuracy local
temperature monitoring &
reporting

35
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TE#it: TPS544C20 30A HL K

Output Inductor with
Converter 1tself: 2 Smm x 1.5mm - TPS544C20 underneath

PMBus
Interface:
DATA, CLK,
CNTRL,
SMBALERT

Wi3 TEXAS INSTRUMENTS



b b

s 1 BE ] ;

)

eIt RSB E

LA B I?-Ilwllarl-Il3 ]4|:2:J:|5?| T ._lr\ﬁnut-ﬂutput\ﬁnltage E“
' 2.50
. m— M i
\ HI IH Ii U H J 1.963 V
: /
1.50 \ /
N N0 VI (arginng )}
. p u
Margin: (%) flone: (O Low () High vref Margin High: 0.060 (5] v
1| o504 | S
i Fault Action: (2) Acton Fault Vref Margin Low: -0.060 =] v
- _ _ : T : : _ : . (") Ignore Fault
L : : : : 1 : : : : 1 e 15:20 15:40 16:00 16:20
- Margin High +  Margin Low -
C 11 11 | 11 11 | IIIIIIIIIIII T 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1 I 11 1 1
M 405 5.0kS4s Z00psht
Ch3 SO0y E & Ch3 o 1.94Y

Margin High: 0.3% steps to +10% o
Note: When Margining below PGOOD

Or UVF levels with Ignore Fault, reduce
STEP_VREF_MARGIN_ LOW to less than
-60mV before releasing MARGIN_LOW

Margin Low : -0.3% steps to -20%
VOUT Margin Slew-Rate = 10% / ms

W3 TEXAS INSTRUMENTS



2% B EAF R ENSE B EEE
S B EiD R S Bk [F] 2
» 21MH !
— EBR — oK [ 58
~ TR
o g4 EIe S acinR  c NHTHAEBL: B,
uﬁﬁﬁﬂ IR, TRE
o BN IEM o« IEMHEHE

K VAR

« I T RS o — T B E A
AVSHEI] ([H 7 R -
7.6.30)
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TPS544B25/C25

TIDésigns

HAPMBuUSs ™IS &I IR [ 5 1)4.5-18V, 20A/30A B ERH K SWIFT ™ [F 5 f& &

Fethad

« H \HLE4.5V to 18V, fith L 0.5V to 5.5V

o i H HL TR T G R 42 1 o TR, PTH T5VML12VELLL
« PMBus 1.2 fitA, FIHTHIE, AR B B3R 4  FH R S TR, b T AR FER A
rﬁ%ﬁﬁ;\g&j&%@% -40C#E85CIE L 7% il £ K [£+0.5%, 7E125C 45 I o AIHHT RGERSERT IR, AR E AT 1

o Bom R R, SHOPETE T IREOR SR R 5L

o W[ LAFIANERI B EE, B/ NEMI

« 88%XK: 12% N, 1.5VHiH, 30A, 460KHzi
o PURAIBETE, T ARG R E AT R

o BFIAE, HitPMBus™ BIAS A il i

o BAFMIAGERE, BT ALk,

* 5.5/2. 02 Rk L AT & 5 FL

« FT A4k IR S B0 R 2 R T A7 1 45
o a7 24 5 F fIF usion ™ %5 e T i L
* 405] i, 5x7mm PowerStack™ F}%

o FT AR AR AN I IRt PR A

Applications

o RS A RS

o DIRIAZHL ., FEuk FE HH ds _ _
o FATE F52 Pin Compatible

o TALRA S HSH Device  lout

. T4
. %F%Egjwc TPS544B25  20-A
o B A G AT AR ) 2 TPS544C25  30-A

CVDDL
WMB—\% L
MM —{ |1 come 1
B sl T §
— —
T
<

39
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TPS544B25/C25

A PMBuUs ™ H| IR 2 B 3 114.5-18V, 20A/30A B ERL R SWIFT ™ [E
IR

o PERIRI T E R ARG HE R

« ¥0O: PMBus 1.2

o RUGHLIEE: +1% M-40°CE+0125C4E B 5E

« MOSFETS@&EHE, LE/TE: 5.5/2ZRK

o HEfER: ENNE

« PMBus™H]4%f8: Bz, B=LL, TR, I BiF, ik
&R, RILEY, B RP, REHE, HRRHI, i A
[, IR E, diREPEX (FTRE X )

o EMIFZEF: iR S

» WPEREREE: £15% (), 2% (AJE), £5°C (SHERIRE)
B0 M B E E R TBE(REE XM HIR)

« HZE: 5x7mm 405 |IPowerStack™ QFN

40
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TPS544B25/C25

A PMBuUs ™ H| IR 2 B 3 114.5-18V, 20A/30A B ERL R SWIFT ™ [E
IR

o RGEHAFKRERFKIASICsEEDSPsIE?
« TPS544B25/C257] ¥ ax = 30ARIASICs % 4t, BN BT LL
WEHESR, BMERZEE, PMBus™Zmig, RS0
HERE,

o8 == L 1 MR R ZEEEERNASICHRIN TR R EMI T 2

RN & . TPS544B25/C25[E&84A SR AL, B LUE HEEIPCBH 2 28BS

# AT PMBUS ™R A F X INEFIMHz, BWIENTE S@EH

Bﬂﬁ ST/ETE30AHFR, BARANBR TRIENIL2C(RKRLEEA
150C)

EEEMIESH]?
. TP5544525/0257§5'1~‘1BE’JHﬂﬁHT%EP;H B I < iR

a1
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TPS544B25/C25

A PMBuUs ™ H| IR 2 B 3 114.5-18V, 20A/30A B ERL R SWIFT ™ [E
GRS

72 BE R TPS544B25/C25
1Ku#r4&: TPS544C25 $4.49, TPS544B25 $4.08

Al R
— oA
— EELE
- B&=Er
— Pkt TPS544B25/C25EVM, Now
— R4 Fusion Digital Power Designer, Now
— #i#&+: See Tl.com, Now

fras 0] A%

Hith ¥R
B A X Digital Power Landing Page
TIZ& ¥1it: Etherner Switch PMBus POL TI Design using the
TPS544B25/C25
USB-to-GPIO Adapter: HPA174 USB Interface Adapter EVM
SWIFT POL: www.ti.com/swift

W3 TEXAS INSTRUMENTS


http://www.ti.com/tool/fusion_digital_power_designer
http://www.ti.com/product/UCD90240/description
http://www.ti.com/ww/en/digital-power/index.html?DCMP=hpa_pmp_digitalpower_2&HQS=digitalpower
http://www.ti.com/tool/PMP10896?keyMatch=PMP10896&tisearch=tidesigns
http://www.ti.com/tool/PMP10896?keyMatch=PMP10896&tisearch=tidesigns
http://www.ti.com/tool/PMP10896?keyMatch=PMP10896&tisearch=tidesigns
http://www.ti.com/tool/usb-to-gpio
http://www.ti.com/swift

TPS40400
A PMBus ™MiZ2HE|RI3VE20V, BHERELE, BDPWME K Z2H 2

o 3 A ESE ] : 3VE20V X FE3.3V, SVAIL2V H i L 2k

o S B ESERH :0.6VETV Al LA H R A ASICSFI R S ik H,

- BEEFIHIA TR EER PUTPEL:, S5\ s B AR A RS ) &
« WE&E5VLDO ANFERANNCHE AL B

« ENHEMERINZE AT DA VR R0 = A L R R R L

=}

« 0.6VRUE A, HIEFEE 1% HH 20 B S B R R

o FFORANE B i 2 2MHzZ e DR

o BRERS}MERHL T RG0S

« A Zw FERIFN B 3) £ FIPMBUSTHRE Wit R, b 1R
« 245|#l 5.5 x 3.5 x 1 mm QFN#$t# AESE S

« ASIC, ARM SoC, FPGA, DSP#%F0%i A % 8
- R4 2%

- ESEE

« XA, A

o MLATIIG 422

« Tk, R AR THEHL. COM Expresst&Eil

|_<

i
]

T
[—

+—O SNS+
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TPS53819A

BHAEPMBus ™iZ4|3VE28V DCAP2™, 2B M EHPWM%H
HES

7}

o & AN HESERIBVE28V o B N VS

o % R SEHI0.6VES.5V o A PAAAK HL R ASICS T R S ik i

« DCAP2#ZHI#E = o PRARHTH B2, /N F500mm2PCBIH R
« A&5V LDO o ANHEBEHAIMNIICH AR E R

o +/-9%%a i H T AT RSe[|, @i PMBusE o SRR H H R T

« 0.6VE A H JE (FFESEH +0.5%) o MM AEEREZR, Wb 7 EE RN
« PMBuUSsftf&E i 15 o HEHN Y A EEME

- BB R (REER) o TE100mA 11 3} >86% 35 %

- MiFE BB ThEE o T AR I Bk AR

« 1631001 3 x 3 x 1 QFN $#E o /NEEE, EIIREE

Applications

« ASIC, ARM SoC, FPGA, DSP#% 0% A i = HjE
 IR553%

° lﬂz&ﬁiﬁ sC Sw '

« XA, R -
° glj]ﬁgﬂ- Eﬂ *ﬂ. m TPss3sion  DRVL[10]
o« AR EHE

o FAT 422

« Tk, BRAXIFEYL. FHRAMN
« COM Expresst&4

yyyyy
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TPS40422
BAHPMBus ™ )W H 85 AR B 25 [,

Ry e

Benefits

Features

« i N\ R VG H 4.5V E 20V

« %t LR VS [ 0.6V 2 5.6V - ATACEA E B REE I PMBUs™ £ H
o A L 4 0 ) U et DRI A
. FETIK * Al LB AR R
i A Dy e
+ 600MV/JE HE L (1L FR [ +/-0.5%) ey il L
TG, S MMz L
o FELJ 2 43 A P P EL IR © SRS o
R, R, SURBUE SR TR L LA TR A RIRE
« SCRFTIR B S Bl
o P71 e I PR ]
e 6mm x 6mm 405] QFN RS ot

Applications %

PMBUS TPS40422
« HEEMIE DT R RLESR X3 PWM Contr.

- TS 5 AP BIFPGA :
« SBRAK A ¥
o Iyt R 1 388 PR LR

CSD86350
PowerBlock

— & emmamd ASIC
T
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TPS40425/8
& BB
B,

T TS 2 H 2R

Features

« B AHLE :4.5-20V — REEHSNIRE BT
- A Z T IR HI 25

o BT RS EAVSHEEO(0.5V-1.5VHLESE F)
o HH MR AN A L A B0 3 A FR TG

o XM FEL

o AI 4w 2RI B B S [A] FOFF 3% EERS

- AT ERBEENA LIESKEFMES

« HEHIE0.6V, FBE N0.5%, ;BESEH-40CE|125C
o LFERRN

. i%ﬁi‘fﬁ& M200kHz~1.5MHz

° L.uu. ﬂ‘ IF Tﬁ“ﬁﬂﬂi1§ﬁj

s XEFTURE

« 405 |HIQFN# %, EF6mm*6mm

icati PN Driverl
Appllcatlons .I'IVEI ess

o S EAN I IR A4S E R A I 3
o TVFOHIEN A HIFPGA

« BAXKHERANE

o XA B iE A8 B HUR

AT S RIS . A, R PMBuUs ™

New!

Benefits

o AIPECE A EHBERENPMBus™ 21

o AJSCREAN IR HE AT R L

o BRI e H H s Bh A N

o PUEA ISR, AN A
o SCHRFHLBKES S AT VAL R BE BN

o WREHER NS . HEFNEE

o EHL RN

o CHRRAMNERIFI

o HEZ TN, W] BEKE N RSO
o ZELEPREE

CSD95372B

PMBus

CSD95372B
Power Stage

—f
= T

ASIC
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=g bogit

O 3 @ 7
-t 5532583 2 CHL
x|la & 5 O oL @ O O F
@0 [3d B4 B7 B4 35 B4 B3 BZ Bl
SYNC['T> 30 ISH1
syne o It
PHSET 3 291 PG1
CNTL1[ 7 281 PWM1
CNTL2[ 4> {271 PGND
SMBALERT[&™ {26] BP3
TPS40425 |
PMBuUs PMBDATA[ & 251 BP5
PMBDATA | {241 vDD
— Thermal Darl
AGND |8 A 23] PwMm2
; AVSDATAL[ & {22] PG2
terrace .t t+ + ]
AVS In AVSCLK1 [ip: 211 ISH2
— o (9\] (qV] N (qV] N zZ o [qV]
xr juvu u o M F &« N U
e pd LL —l (9)] 9p] Z
a 35 & % L O O w» CH2
< <|O > O =
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FEL JA0 A% TR A8 R R P A IR AR 2

TPS40425 TPS40428
BRIABL JER RETI A B e T FAR 5
Th&R CSD95372A CSD95378B
H A% TS L% FL AL L BELOR A 5mV/A, ok B B Be IR
8mV/C + 400mV /i &,
B e R A% M RIRE R oK H B RE D) R AR
Non Smart-Power Operation.

Current sensing is based on inductor DCR (direct current resistance) sensing or a separate current sense
resistor. Temperature sensing is based on the AYbe measurement of an external diode (x3904). This mode can
be used with standard power-stages, such as the CSD953724A

If inductor DCR is used for current sensing, the TP540425 compensates for the temperature vanation of DCR
value by using the temperature sensed at the external sensor for that channel. The temperature compensated
DCR wvalue is used both for reporting inductor current over PMBus and for overcurrent fault and warning

functions.

If a sense resistor is used for current sensing and the temperature variation of resistor value is very small, the
temperature compensation in the TP540425 can be disabled.

Smart-Power Operation.

Current sensing is based on sensed voltage reported by smart power-stage (at 5 mV/A), no temperature
compensation of current. Temperature sensing is based on voltage reported by smart power-stage (at 8 mV/°C +

400 mV offset). This mode can be used with the smart power-stage (CSD95378B).

NOTE
Both channels of TP540425 need to operate in the same operating mode (either non
smart-power or smart-power) at all times. The factory default setting is non-smart-power

mode. An operation mode change occurs only after a power re-cycle.

W3 TEXAS INSTRUMENTS
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o
o

sl %

=

Device Overview
RTM Call

- UCD90240

O 24 24Margin,

o 24/12GPIO

©

c

(qv] UCD90160

2 16 10 Margin,

[%) 8/12GPIO

'

g UCD90120A M UCD90124A
= 12 10 Margin,

] 5 4 Fan
= 8/12GPIO

=

a UCD9090 B UCD90910
«— 10 10 Margin, 10 Fan
o 8/10GPIO

o

m H

g UCD9090

= 8 4GPIO

=z

11

23

26 84

W/ Fan Controllers

Total User Configurable GPIO/Margin Pins

New
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# Rails Sequenced
# of Monitor Inputs
ADC Ref Accuracy
Voltage Margining*
Fan Control*

Multi-phase PWM
clock outputs*

ACPI Sleep State
Control
Current and Temp
Monitor Scaling

NV Fault Logs
Other NV Logging

Max GPI/GPO*
Internal Temp Sensor

Communication and
Programming I/F **

Watchdog Timer
Package Type (size,
mm)

Availability

Peaks, Resets

UCD90240 UCD90160
24 16
24 16
External 0.5% Internal
24 10
N/A N/A
24 8
Yes Yes
Yes No
100 8
Blackbox,

RTC
24/12 8/16
Yes Yes
PMBus/12C, PMBus/12C,
JTAG JTAG
Yes Yes
157-ball BGA 64-pin
(9%x9) QFN(9x9)
Production Production

Peaks, Resets,
" Run-time clock

UCD90120A | UCD90124A

12
13

0.5% Internal

10
N/A

8

Yes

Yes

16

Peaks,
Resets, Run-
time clock

8/12
Yes

PMBus/12C,
JTAG

Yes

64-pin
QFN(9x9)

Production

12
13

0.5% Internal 0.5% Int ot Ext 0.5% Internal

10
4

8

No

Yes

10

Peaks, Resets, Peaks, Resets, Peaks, Resets,
Run-time clock Run-time clock Run-time clock

8/12
Yes

PMBus/I12C,
JTAG

Yes

64-pin QFN
(9%x9)

Production

UCD9090

10
11

10
N/A

8

Yes

Yes

15

8/10
Yes

PMBus/I12C,
JTAG

Yes

48-pin QFN
(7x7)

Production

UCD90910

10
13

10
10

8

No

Yes

20

8/10
Yes

PMBus/I12C,
JTAG

Yes

64-pin QFN
(9%x9)

Production

uUCD9081

8
8

External

N/A
N/A

N/A

No

No

8
N/A

0/4
No

12C

No

32-pin QFN
(5x5)

Production

51

* Table shows the max number of each feature supported by each device. For example, the UCD90124 has 12 PWM pins used as any

combination of margining, PWM, fan control, or GPIO up to the max listed. See data sheets for details.

** JTAG interface is for programming only.
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MR %] (UCD90124A, UCD90910)

o XHF24, 34, A%

7

« FSCRRI6A RS

o BT IE, BEEL, GPIBAKI2CHMY

« PHALIY R ShAE G B

« RIGMIGPIO, Al Tflife, MERIFESE
o Mi/RE A AR

WA

o R R TUE A R
o FCEAE N B IREL . D% P AE B AN S SR

« MR E N H DT AL O SERR I R SE T, RIS HE.

R IR AR B
o 6T EE AR IR I B EL AR
o WEALE BRI R S0 E B T AE
o AR SRHEE 5 KL R H &
o« NPT AR AR B R R i H 5

i B[R] < 80 us

%Eﬁw
A] [A] T 1025 LR B gk AT 48 LA Y
S'Zhﬁﬂﬂl EIEZS kil

o {FFI2CHIGPIO L% H & #L gk AT ml #E
o BT A RS R 1S AT DA NGPIO I 5
ARG
o AR BERE R SUIRE GZRFACPI)
o WS AU
« RGEE
o S B

12V 12V QUT
L{\ . '.w. TEMP1pV
&
i H
5V
12V 0UT f g a 1
[v] (3] ’7
> 7 ’ GRo 33V OUT
VIN g
VMON vourl 2
f GPIO EN TG
3.3V OUT VMON VFB|
1.8V OUT YMON :
0.8V OUT VMON ——
10.8v VMON VIN
1.8V OUT
TEMPO.GV VMON GPIO N vouT
I2v VMON =
il
TEMP12V VMON
e e-JEMPO.8Y
T MR E——
i VMON ——
f .8V OUT
- UCD90124 R B
WD from main GPIO ; >
processor GPIO De0C2, g
WDo +— GPIO 1 H
POWER_GOOD «—— GPIO
2MHa Vmag
PWM
WARN_OC_0.8V
" oR_12v ¥ | GPIO L Closed Loop|
T Margining
SYSTEM RESET +—— GPIO ,
R o] 4-wire Fan
SEQUENCER DONE — | GPIO
(CASCADE INPUT)
12v
2l 25 kHz Fan PWM
PMBUS PWM 2 Fan v
TAG GPIO e TACH
GND DC Fan

Wi3 TEXAS INSTRUMENTS




UCD90240
24BL B AT RERTE A iR SILR
(K] PMBus ™ Fr 31| jx 2= 2%




UCD90240 TIDésigns
24 JEHL PMBus ™ HL YR HE R 2 R0 B 5 2 H 2

Features Benefits

o P24 B R EHEATHER . M IR BT

* JEPMBus ™ L Rl \ BB AR R 48

" TR 06 RS 4 i B 0 - TS b IR TR P 260 AR

<R PMBus™ XTHIE. I BT H IR o RURINALE, ASH R BSOS T L ASIC, DSPHIFPGA
* 244G FIIGPIOA 122 4G PO (i A 1 /K A e LA AR AR LR

- RUEHH T R A, NIRRT, mRsAeE, opl 0 FEERRIEICSRIIAR, TP R RA AT

A AIPMBuUS ™ « TS A P LR BT R PER G R, JRTH RSB

» R HEEARIHL], SREN, TR EHE R E ) E - ARRTHEAT RSB

o e 5 RVEAAE, HTHE RIS 10 %
o MURRR B A IREIL S, 7R — IR R AT BT A R PUAN/O 5| R
e

o 24
. . ITAG S 24 Rail Enables >
5T RO F usion ™ K0 i U PR S
24
« REEH) 9xOmm 1575| i BGA #3% 24 Rail Margining -
PWM output
24 24ch ADC Sequencing Engine 24 Configurable "
: - 74"' (12bit, GPIO (GPI/GPO/
Applications 261M555) Sl o
Dog/System Reset)
o IRSBRRIE G RS e
® ﬁ%ﬁ%*ﬂ%nﬁﬁm%& Nonvolatile Boolean Logr;cliupr; © >
° ﬁiﬂ&ﬁﬁ Event Logic
Ly ) 1 Id
° H.k]\;—ct_d_ﬁ*n Logging Builder Sync Clock
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UCD90240

24H [E3L PMBus™ HJEHEF 23 M YRS P E%

TI First

BB 24, B Eel B ZE96
DO :PMBus™ 1.2

ADCHERE: 12-bits

e E B 24

R #8 B A e 24
GPIOEH: 24

PHEGPOERM: 12

S K EFMERICK: 100
EaRe 1

£ 9x9mm 157511 BGA
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UCD90240 R
24 [ E3L PMBus ™ JEHE RS 25 1 EEL YR B FH 2%

RAIRG R B S R 2
« UCD902407] LIE 245 H L5 (BRI LAE965%) , B
PMBUS ™9t A M AR IR R S,

o EFRPERME LR BIREN FRFZRE?
FE = 0 B - UCD902407] LU FUSIONSE E 1R R B #I W BEF1R
HRE F, NRER A Mg,

SHEBEXIMREER ZMIAXERL ?
« UCD90240B B RNERIEZ KM Fhifigs, AT LATFAE1001 45
I, BEICS; FHE—1THEGRNER, HE— R
RARKEMICKITERNRFER,

Wi3 TEXAS INSTRUMENTS



UuCcD90240

24 [E3L PMBus ™ HLJE HE 2% A1 H YR 5 B 2%

P RIER: UCD90240
1Kuft#&: $10.00

Al R4
— A
- B&REr”
— PHl#R: UCD90240EVM-704, Now
— % {&: Fusion Digital Power Designer, Now
— #i#&15: See Tl.com, Now

fras 0] A%

BRI BEIR:
R 3##: (E2E) Digital Power Forum
TIZZ¥%1it: PMBus™ Tl Design using the UCD90240 coming
summer 2015
USB-to-GPIO Adapter: HPA174 USB Interface Adapter EVM
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http://www.ti.com/tool/fusion_digital_power_designer
http://www.ti.com/product/UCD90240/description
http://e2e.ti.com/support/data_converters/high_speed_data_converters/default.aspx
http://e2e.ti.com/support/data_converters/high_speed_data_converters/default.aspx
http://www.ti.com/tidesigns
http://www.ti.com/tidesigns
http://www.ti.com/tidesigns
http://www.ti.com/tool/usb-to-gpio

UCD90240
24 JEH PMBus ™ B JEHE 28 F0 Y5 B HL 2%

o FFR LR B 2
— MR R G, RSO RAE . % 7 T R
FlE e R A2 A 0 4 4 LA S8 76 0 7T S
— B EPMBUSHI, (R T, ke, AN B R S
Pt 58
— TERRRINEL, %P i S R I TR T RE DX v R G
1 T 7 el L
— TR 2AEIE T, AT 06
— 84N IFT T % P B N LU R Ohf: A5 RE. RAREVET, O]

— W LLE 100 FRAE 2, R R BB T AT PASE — IR iR R AR N s R SRR
SEE

— OXOmmEfE
— BRG], AT ERYMI R
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}5‘2%%@] UCDO90240 Device Overview

TI First

_{El[_kﬂﬁ%%% RTM Call

Who: t# 41K BARS 25 . BIEHIER - MY LEEBRERERAFE BETRSE LM,
What: UCD90240 12T PCBiREARFlT a4 20 B
Where: 71 R%58 s WATHREM HRFEPEETETHES

TREITR T, W RAFEGSIHFE

volume: &S00k B LR ATIRE, with I35 5 Kt A0 i B
Customer Need: faj - 5, BRI LAKAL. BEF ;W?FE:?}EE%‘EV% "

221
20F 505 LA LRI R L
Monitor
argin
g ANalog POL il
Monitor
Enable
i 5V
MEE”‘_’l_p Analog POL  frp-
Monitor
Main CPU/ |PMBus Enable
UCD90240 |Margin 3.3v
ASIC/FPGA [y, Analog POL =
Power Good
+ GPIOs
Ti Signal
UL P Temp Mon
Monitor
Current Signal Current En:rhglﬁ] 1V
Mon M+’ Ana|og POL el
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TIDésigns LAKMAZHHLPMBuUS ™ & 5 it

Ethernet Switch Complete PMBus power system reference design (UCD90240,
TPS53355, TPS53319, TPS53513, TPS53515, TPS544C25x2, TPS40428,
LM25066A) PMP10896

12V_STBY 12V
O
Y ‘ WOLF_12V_EN —O . Y v —0 sv_out
- X LM25066A —O—{
i 12V Hot-Swap WOLF_SV_EN —O)
Sl > TP353355 )
PAMBUS DATA = SV@10A
Address 644 SV_OUT_MRE ——(3—{ Margin
v 3.3vV_ouT
—CO—®
WOLF_3.3V_EN —O)
> TPS53319 J
¥ 33v@1aa
3.3V_STBY
= 3.3V_OUT_MRG ————{ Margin
y
LepoL v 1.5vV_0ouT
o | TPS715A33 ——————————»lePo2 —O—EN
P iavwo » GPOL WOLF_15V_EN—0)
———— ggg > TPS53513 J
>
» GPO4 - ESVE122 %9 Texas Instruments
5V_OUT_MRG 12V g e —
= wour_tzv en @ [ 1740 v = TPS40428 @ Address 51d
v [ T 1.2v_out Us0ssh @ hdress
1w —0 - 129 Hot-Swap. 1372 & Operation: Oon () OF |
Hevril ORREEREE: WOLF_12V_EN —() = v, ou1. 6% vouti | nosev
Jp— PLBUEDATA LR - T . TPS53515 [smpaLerre <oy T lout: | Co0A
e —> ﬁ:: | WOLF_12V_EN = 1vV@sa SO IR TPS53355 Coals] Temp:| 77
SV_O0UT — i oz i B3 {3 WOLF_5V_EN
ICOUT e Walverine el wouE 53 N Lapot| Lepoz | 1Rt |
15V 0UT 3l wons UCDa0240 ENs 3 WOLF_15V_EN v 1.0v_ouT Wolverine -
12V.0UT — o wote £ [—— WOIF_L2V BN o[ o e TpS53319 aav_our [ TPS544C25 @ Address 16d
W OUT — 3 wion7 £n7 ——3 WOLF_IV_EN WOLF_IV_EN —) Pl BT Margining || 1| B Operation: O on ©0F
s Sy y s ) s o] 2]
LOUT ——pjuoe. 5 & = > @304 v— Controline vout: | oosev | |[wr] [ o ]

L, iy AT T | [
TPS53515 1.5v_0uT Temp: soc| |

oo varoo | L0 3y

Addrezs 204 129 00—
worr—>
GPIL sesres1se  0,85V_OUT ossv.our—>
G — | v —O 198001 — [rema]
—CO— & BB Eﬂ
WOLF_0.85V_EN —() PEUS BATH
TP5544C25 )

BN TPS544C25 @ Address 49d

P L)
= 0.85V@30A TPS53515 ’—'_‘ AL Operation: (O on @ 0of
000 & .
5V STBY vou: | oess| [ L]
" s 1VA_OUT = | ot | ocos) [0
v —0 _ PolingRate | 500 (msac)| Temp: ssec| [T
—O—® 0 ] o | —
TPSE2153 WOLF_IVA_EN —) PMBUS_OATA| vouTeM | 0gs0 <y
P s g LEDs > TPS40428 Click 1o aut
@ » W@60A
> avspatal UCD90240 @ 23 Select dlots TPS40428 @ 51 Select Plets TPS544C25 @ 16 TPS544C25 @ 49 Select Flos
AVSCLK]
Acdress 276 [ Vout - Rail #1 (| [ Vout - Channel #1 (/| Yout- Dutput Voltage (% [Vout - Dutput Voltage
b 1998 ¥ * — ! | —
1. 1
i 1204 120§ —
12y . X
loggs v -
v
100 1320 40 1400 w20 300 1320 1940 140 1420 1300 1320 1340 1600 1420 1200 1320 1340 1400 1420
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http://www.ti.com/tidesigns
http://www.ti.com/tool/PMP10896?keyMatch=null&tisearch=tidesigns

PR a R X b
| UCD9I20A | UCD90240 ___

A SCHRFR R R 12 24

GPIOID % H 26 84

3 T PWMs 8 high res + 2 low res 24x80MHz
BRIt 16 100
M NA 1

ek )7 2\ GPIlO+Mon EH 5|
U5 TR [ 2 NA [F]20 I

i LR P B 10 S8 A ) FAME K R IERS
GPO far AN A 2P 8-t [F] 25
GP I 1571 3, NA P&

61
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UCD90240 35715 i

UCD90240

HoAth 3 B & )
« JTAG 5
« PMBus 4
« PMBus Hulit 3(8/N ML IPMBus™ Hit

hk)

62
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. PLEPWMs ™
o XFEMETEINTZHE R LR E AT (4LSB 517107

CLOSE LOOP MARGIN PINS

MARGIN1 J13 (0] Close loop margin PWM output
MARGIN2 L5 (0] Close loop margin PWM output
MARGIN3 D8 (0] Close loop margin PWM output
MARGIN4 K6 (0] Close loop margin PWM output
MARGINS D4 (0] Close loop margin PWM output
IMARGING E4 (0] Close loop margin PWM output
MARGIN7 F5 (0] Close loop margin PWM output
MARGINS N5 (0] Close loop margin PWM output
IMARGIN9 N6 (0] Close loop margin PWM output
MARGIN10 K5 (0] Close loop margin PWM output
MARGIN11 M6 (0] Close loop margin PWM output
MARGIN12 L6 (0] Close loop margin PWM output
MARGIN13 D11 (0] Close loop margin PWM output
MARGIN14 C12 (0] Close loop margin PWM output
MARGIN15 Al13 (0] Close loop margin PWM output
MARGIN16 B13 (0] Close loop margin PWM output
MARGIN17 D12 (©] Close loop margin PWM output
MARGIN18 C13 (0] Close loop margin PWM output
MARGIN19 E12 (0] Close loop margin PWM output
MARGIN20 E13 (0] Close loop margin PWM output
MARGIN21 M13 (0] Close loop margin PWM output
MARGIN22 L12 (©] Close loop margin PWM output
MARGIN23 M5 (©] Close loop margin PWM output
MARGIN24 J12 (©] Close loop margin PWM output
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AVS T FFHEHEE

o HIFETIEIE. RIEWZESH A 7T, REE— a2 {Fn] szl
MR BCE T e B, B PAR 5 (8 B 215 08 PR BR

v| [Rail #1
— Voltage Setpoint, Margins, and Limits
Over Fault: 41255 v 37.5 (%] % EditVout fault
rEsponses |nthe I
Over Warn: 3.561 (%] v 18.7 %] % Responsesand L
tab
Margin High: 3.150 (5 v 5.0 (5 %
Vout: 3.000 & v
Margin Low: 2.850 B v -5.0 oy Synchronize
@ @ : margins flimits/
Under Warn: 2,250 @ " -25.0 ] = PG to Vout
Under Fault: 2250 v | 250 %
Power Good On: 2.811@ v -6.3@ Yo
Power Good OfF: 1,311 @ " -56.3 El 1
e " x: 8.0V [v] et for me
When checked, rail is in AVS mode, voltages are set ata
fixed percentage based on VOUT_COMMAND NTROL Fin Only)
[ ] Configured as VIN Monitor Fixed percentage voltages setpoint
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5] 2B B 7
A] LI PN ER AN AR R 2508 A
— BR8N v o] DA TR) 20 B [6]) — AN B RS, XFEAE 2 CPUFRAT AL FR N F Hh
E|StyE (i

ENABLE PINS
EN1 Mo | O [Digital output, rail enable signal
O [Digital output, rail enable signal
ogic GPO PINS EN2 | N9 197’ ofput, T 9
o EN3 L10]| O [Digital output, rail enable signal
C9 — - -
O [Digital output, rail enable signal
GPO2 B9 0  |Logic GPO EN4_ |K10]  PHORa OFpl, 18 9
L 5 ouic GPO EN5 L9 | O |Digital output, rail enable signal
A9 g. Same Edge EN6G k9 | O [Digital output, rail enable signal
GPO4 cs8 ¢} Logic GPO — - -
- EN7 Ng | O [Digital output, rail enable signal
GPO5 D5 O Logic GPO — - -
- O |[Digital output, rail enable signal
GPO6 cs 0 [ogic GPO =%%=
- EN9 L8 | O [Digital output, rail enable signal
GPO7 c6 O Logic GPO S botal soout rai pp—
igital output, rail enable signal
GPO8 ca 0 |Logic GPO <100s of ns EN1O | K8 gre” ourpy?, @ 9
09 = 5 TGP0 En11 | N7 | O [Digital output, rail enable signal
L3 — - -
O [Digital output, rail enable signal
GPO10 ML 0 |Logic GPO Delays EN12 | M7 gre” ourpy?, @ 9
- ENn13 | k7 | O [Digital output, rail enable signal
GPO11 M2 O Logic GPO — - -
- ENn14 | L7 | O [Digital output, rail enable signal
GPO12 M3 O Logic GPO — - -
EN15 | N4 | O [Digital output, rail enable signal
EN16s | N3 | O [Digital output, rail enable signal
EN17 e} F)lgltal output, rail enable signal

— LB FEZD I B R ORUEAS [F] 1 7 41 A] Lﬁ@l‘J*"%ﬁClﬁﬁ [R5 1 oL

65
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77 B AL )

Existing UCD90xxx Sequencers

MON
SELVEHMPGOOD SIS [SE M PGOOD Sequen
cer #1 cer #2 Control BN E:X]
Control Control PGOOD

Wolverine Up to 4 System Fault Buses

Clock Out [
Sequen Clock in

Clock in

Control

o AR ARGURE IORE T ANFIHERE S, I HT DR AR RN SQ MME R R B
o RN E B ORAE 1A [ES A TR ) 4
o [FIE I ERIE T AN RES By ook 5] — A PR IR 428 )
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DR E

o PR RIS, FAEE R AT LR BT a3

 Fault Pins Config A
Pin # Enable PinSelection Pin Polarity System Watchdog Timeout Reseguence Error
Pin G3 GPIO 05 ] ]
1 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 3 4 3 2 1 0
Pages [o] [o] [o] [o] I [o] [o] [o] (0] | [o] [o] [o] (o] | [o] [o] [o] [o] | [o] [o] [o] (o] I [o] [o] A HX
[] < Click to Assign>
2
Pages [0] [0] [0] [o] I[o] [o] (o] [o] I [o] [o] [e] [0] I [0] [o] (o] [e] | [0] [o] [o] [o] | [o] [o] KX [0]
] «Click to Assign>
3
Pages [0] [0] [0] [0] I [o] [o] [o] (0] | [o] [o] [o] (@] | [o] [o] (o] (o] | [o] [o] [o] (o] | KN X [0] (0]
] «Click to Assign>
4
Pages [o] [o] [o] [0] I [o] [o] [o] [0] | [o] [o] [o] [o] | [o] [o] [o] [o] | [o] [o] [o] [o] | EW E4 K4 EX
This ReadMirite blodk command configures the function of a given fault pin. This command allows pins to be configured as fault-influenced
outputs, The state of the output pin is determined by a selection of GPIs and any faults of a selection of rails. The same fault pin could also be
configured as GPI pin. In this way, when there is no fault, the pin behaves as a GPI and once there is fault inside the system, this pin is
changed to a fault pin and output a signal based on the configuration

W3 TEXAS INSTRUMENTS
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Limly
(I

TR T E AL

_ Existing UCD Wolverine Platform

Eag 32k Flash
_ 256k flash
o & 2k shared(2 copies
HR H & oflogs and 1 copy  HK EEPROM(single

of configuration) copy of logs)

o BRERFE - IKEHRRAER, DRI PRI

o« HERE B BOMHz RSt £

o BERELZHEE RO B0, BFUOCE A EKEAEESR; 7 LL1004ME 5%,
UCD90120A R 7 £r164

o RGRM: BN RIEZHE RN S IR ERE, SREMGRTIE ML R . BRI EE ©
IS B LH SR BT 1B 2% g e %, ARG T A 2 i 7K.

o O NP SCFF100KIR 1 51, EEPROMSZ #7500k 5 #:1F

68
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BEILR

o SRR, PrA M RSUIESYHCR, BAEAVoN, HIEHUIRES

Ve trey
~J3 ~J o

fSEt..ls Registers ]rLogged Faults ]rPeak Readings ][’Misc Status -| Blackbox Info |

— Fault Info

Fault 1D VOUT OV Fault on Rail # 1 Fault Value: 2.200927734375V
Time Stamp:  Wednesday, January 21, 2015 5:31:55 PM

%

— GPI Statuses

GPI# 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
D8 | (S| DS (S| (O {{{CE( CEJN|S{EE{EE{NE {E(DNE{N{(EE|{EE)[NCEER| E[E [E

GPO Statuses

GPO# 1 2 3 4 5 & 7 & 9 10 11 12
D0 | | SN | DS (R (S (R (| [

Rail # OVWARN UVWARN OCWARN TOFFWARN OTWARN Voltage Current Temperature

| 1 ] 22009V Nj& A
| z 13062 V N/A N/A
| 3 13984V N/A NJA
| 4 0.0000 V N/A N/A

Wi3 TEXAS INSTRUMENTS

69



HEHH

WM (BB (TY) BT IR T3 7 4 BURR JESDAG BOSThRtE, AFHREEHI MRS HEAT B IE . 5ok, M98, BUSsLEBeL, FEARUIRE
JESDA8 Rt bt i LR UELE 177 AN 55 . % P11 AT S ARIRCHT IO HI G5 B, Yk s B AL 5 5 M LLALRURTAY . 417 b 6 6
AR 1T ST AT B BT 05 5 0

TIRAESE TR 05 0L AOVERE RS 7% 65 0T T -S540 G 00 15 KB LIS o DL T1 BRAEROTERPY, EL TI Ak AT BB A 220
PRI TR . BB IR T REEASE (5 W05 RGO AL O 05T S B AT

TSP ER 2 7 B A RHUE T S5 . 2 P SOA LR T1 AL 007 RS 117 5056, RN 2 P RIS AR K10 P
B PRI A I B S 2 A

TUAKI R TV ERIRL WL R R S T T1 ALk AL A B BLASSRTRATIOGH) T1 AP BUTT T O BB oL
WA TSR . T T 0655 77 ol 25 1 00012 L, AR T SR = sl 5 VF T, BB, SOATT .
B B TR 75 B4R 28 =7 0 A LT MR B TR PE AT, Bl T AR BLEIE RIR T T P T

AT TR PSR AR T1 (5 BRIy, (AR M AP E TS AR, . IR RN 4 R vEieT
ST 1A S LS IS A RAELAE T T RESK S S = 015 LT R R A A1 B 2

AR T ALPESURAIT A AL 25 2 OB 5 T b0 (05 B0 A7 22 S (B0, Mk G T1 AL SRS RO 1
IR, LSRR TS 0. JKIFHERDIAT . 1A EE T KRR IR AR A8 5 -

P AT, BRI AR B OVt T ARG, (LA 51 B0 A2 3 7 BSOS FRL AR T1 7 RSO AT v
e VRS AR % P, A LSLR IS 5 S0 AR BT A0 2 ARV, AT RUL SOl B I e
PSS AT T A S 1075 0 B R LT SRAUE S0 A 7 4 A0 2R 15 2K Ao o (PR T1 4L
R TSR B T 51

AESCAE 2rofs, 9 T M SR AT FIAT T REAS T1 ALEETAE BIGLRS. T) B0 EL B RLA B AL P B P B A 00 S35 4 0Tl P
U RE 5 e AN BRI 2457 IRV 8 SO, SR PP DY R B I B 2

T ALE AR T FDA Class Il (SSIAR A AT BRBSIT Wi ) IOBEBLYETT, WlE 607 ALY 51 bl T 4 TV BR B FRRORRI L
SURTTISEE T1 RBITED] R T2 1 G S R0 T1 20 R ok e | P T SO s Bef. W0 NI 8, AIFIRSA
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