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i3 TeEXAS INSTRUMENTS

The SWIFT™ 20-A TPS544B20 and 30-A TPS544C20

non-isolated DC/DC integrated FET converters feature high-frequency operation and fast transient performance in a small 5mm x 7mm
package. The PMBus interface offers converter configuration as well as monitoring of key parameters including output voltage, current
and an option for external temperature. This quick reference guide is intended to provide key information that is useful during the design,
development and support processes. More information is available at: www.ti.com/pmbus

VDD VIN
1 1
RVF (LQFN) PACKAGE LT
40 PINS
(TOP VIEW) oes [ | Linear Regulators and
a B8P3 . BP Switchover BP6 BOOT
W o — e
8 % 2 8 g E Mlnlgulm torr | Stacked !
a RO
ES32PP 885 srext [ ] — | Poer |
VPBEXT(swovr) | Stage & |
- - ! Sensefet |
CNTL VOUTSK Fa ] s a ‘ !
- - Driver Control: ! |
ADDR1 | | | vOUTS+ COMP R @ Anti-Cross 1 !
. ] 2 Conduction, I
ADDRO BPEXT w— t1 Frobas | BPO | i { Jsw
DATA VDD Generator | FMJ !
- ] < ! I
CLK | | BP6 \qq L
[ - ! GND
SMBALERT BP3 A | | | ]
BOOT PGND 1 | !
ow VIN RT []7 fsw Decode R ’ b -
- ] X o <
sw VIN Detection, AGNDSNS
- " g ) ) Current
sSwW VIN Re'gfgce < Reference Soft-Start, Trim and Margin Average lour Sensing T oo TSNS
ensin
SW | 1 Thermal Tab VOUTS + OC Threshold |merfacge
. VOUTS -
SW1 3 i AGND
o[ ] T anaon
PMBus 1.1 |np:|aszgnd
W ooooooo DATA| |« Interface | ADG Device VouT+
% z z z z z z z SVBALRT| le and Interface
a © 6006 ooo I~ Commands | eeproM J
5 CNTL H :217
Z PMBus Engine) vouT-
TPS544C20
ADDRO ADDR1 PGOOD PGND  DIFFO
Table 1. Required RT
Resistors
NOMINAL 1% RESISTOR
Table 2. Fault Protection Summary FRE(ngE)NCY RALLERD)
FAULT VDD UV uv ov HSOC Lsoc oT TSD (OTFI) 250 10.0
1) Pre-biased . : 300 17.8
FAULT 1) Input ol)eg‘dtf:;‘:‘t output 1) High-side short | 1) Lowsside short | o tem’;’)‘(legrztgree\llg\?e ©
CAUSES Z;J:?)‘:;Vzlf‘iar?eut 2) Low-side short 2) 3H|gg-5|: erts?ort 2) Outpé.rl\t‘;hon to o%/)egzﬂtr?:r(\t temperature ambient or power 400 274
P 3) FB short high ) G:IDO o dissipation 500 38.3
MONITORING | Voltage on VDD Voltage on FB pin | Voltage on FB pin agglst:%? ﬂtcs)ﬁie Sensed current in | Voltage on TSNS | Temperature on 650 562
SIGNAL pin 9 P! 9 3 MOSIgET low-side MOSFET pin internal sensor 750 86.6
Turns off on cycle- Tripping 850 133
HIGH-SIDE i:éj%ﬂﬁtﬂzsgb increments OC 1000 205
Latch off Latch off Latch off " counter; latch off Latch off Latch off
MOSFET counter; latch off h
when counter when counter . .
overflows overflows Table 3. Required Address Resistors
Latch on until DIGIT 1% RESISTOR VALUE (kQ
LMO(‘;\,S?E')I'E Latch off Latch off VOUT returns to cél?r:(tzgr%f\f/:’rﬂhgcvs Cé‘uarfgr%f\f,;vrzzcls Latch off Latch off ( )
within PG window 0 10.0
HICCUP No Yes No Yes Yes temperature below
bz]'?:;;ils:‘ reset threshold 2 274
Enabled during or 3 38.3
DURING after SS once 4 56.2
SOFT-START Enabled Disabled Enabled Enabled LDRYV pulse width Enabled Enabled
first exceeds CSA 5 86.6
sampling period
AFTER SOFT 6 133
START Enabled Enabled Enabled Enabled Enabled Enabled Enabled 7 205

(1) If the device is configured to restart continuously, triggering the fault causes a hiccup.
(2) Hiccup is not triggered if the device can bring the output voltage back to regulation. Hiccup remains enabled if the output reaches the
UV limit following an OV event
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Read Word Protocol with PEC.

PMBus Command List Green = read/write Red = Read only Shade = NVM Backup S = sign bit
HEX [COMMAND NAME 76| s]a]l3]2[1[o]7[6]s5] 4] 3] 2]1] o0 ]Default] LSBUnit Min Max
01 [OPERATION - - - - - - - - | ON| x Margin X X 00h - - -
02 [ON_OFF_CONFIG - - - - - - - - X X x | pu [emd| cpr| pol | cpa] 16h - - -
03 |CLEAR_FAULTS R N R N R N R N R _ R _ N R N R N N R R
10 |WRITE_PROTECT R _ R _ R N R I b7 b6 | b5 | x X X X X 00h N R R
15 |STORE_USER_ALL R - R - R - R _ N - R - R R N R N - R R
[T 16 |RESTORE_USER_ALL R N R N R N R N R - R N N R - R - N R R
19 |CAPABILITY - - - - - - - - | PEC SPD ALRT Reserved BOh - - -
20 [VOUT_MODE - - - - - - - - Mode Exponent 17h - - -
35 |VIN.ON' Exponent Mantissa [ Mantissa FOl1ih | 0.25V 425V 16V
36 |VIN_OFF' Exponent Mantissa | Mantissa FO10h 0.25V 4V 15.75V
33 [IOUT_CAL_OFFSET Exponent s | Mantissa [ Mantissa E000h [ 62.5mA -4A 3.94 A
T
46 :gz::gg::zgj:xg ::;g))z Exponent Mantissa Mantissa E:gi: 05A 5A ii 2
47 [IOUT_OC_FAULT_RESPONSE - | B | _ | B | - B | _ | B | X X | RS | X | X | X 3Fh B _ _
7
4A :gﬂ::gz:xi:::t:x: i;jg;z Exponent Mantissa Mantissa E:;z: 05A 4A 38 2
4F |OT_FAULT_LIMIT® Exponent Mantissa Mantissa 0096h 1C 120C 165 C
51 |OT_WARN_LIMIT?® Exponent Mantissa Mantissa 007Dh 1C 100 C 140 C
61 |TON_RISE Exponent Mantissa Mantissa E02Bh | 62.5us 600 us 9 ms
78 [STATUS_BYTE - - - B - B - - | x JoFe| ov | oc [viuv]TmpP]cML] NA B B - -
79 [STATUS_WORD Ve [ IF | x [mrR[reb] x | x | x | x [orr[ ov [ oclviuv[tmr]cmL] NA - - - -
7A |STATUS_VOUT - - - - - - - - OVF X X UVF X X X X - - - -
7B |STATUS_IOUT - - - - - - - - OCF x locw| x X X X X - - - -
7D |STATUS_TEMPERATURE R C R _ R N R =~ Votelotw| x X X X X X N N R R
7E [STATUS_CML B B - B - B - - Jwc]ivo|prec| MF| x | x JotH| x - N : -
80 |STATUS_MFR_SPECIFIC R - R _ R N R ~ VoTrl x x Lvab| x X X X N N R R
B_BEADJOUT Mantissa - 29y ov 5.8V
8C |READ_IOUT Exponent Mantissa - 62.5 mA 0A 40 A
8E |READ_TEMPERATURE 2 Exponent Mantissa - 1C -40C 165C
98 |PMBUS_REVISION R - -1 -T1- - -T-JToTJo o[ 1JoJoJo 1 11h N R R
DO |MS_00 (SCRATCH) X x | x [ x [ x x | x [ x| x ] x x [ x [ x| x ] x X 00h - - -
D4 |MS_04 (VREF_TRIM) S Mantissa Mantissa 0000h -9 -120mV | 60mV
D5 |MS_05 (STEP_VREF_MARGIN_HIGH) Mantissa | Mantissa 001Eh 2oy 0 60 mV
D6 |MS_06 (STEP_VREF_MARGIN_LOW) S Mantissa Mantissa FFE2h 59y -120 mv 0
D7 |MS_07 (PCT_VOUT_FAULT_PG_LIMIT) R _ R - R C R N x | x X X x | x [ _pcT 00h N N R
D8 |MS_08 (SEQUENCE_TON_TOFF_DELAY) - -7 -1 -1 -1T-1T-71- TON_DELAY x | TOFF DELAY [ x | ooh | TON_RISE 0 7
ES  [MS_21(OPTIONS) x X x X x X x X x [ x| x X x_[Abc] x x | 0004h -
E7[MS_23 (MASK_SMBALERT) otri|PRTC[smBT] Ivc [IvD [ PEC [MEM[ ARA| oTF [oTw] ocF [ocw] ovrF | uvr[ PG ]viuv] o100h - - -
MS_44 (DEVICE_CODE) C20 0153h N R R
FC WS 44 (DEVICE_CODE) 570 Device Identifier Code Revision Code 0143h - - -
I VIN_ON must be > VIN_OFF 2: OCF must be > OCW °: OTF must be > OTW

The platform bar and SWIFT are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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