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1.1 &4

LM72880QEVM-400 & — K HA1EJilE K (CC-CV) 1 LhHEM 12C £ 11 [F) 28 B B b IS A [k 4% . 1% EVM
£ 24V 2 70V ( VIN #i1 ) B s S A TAE , 7T7E CC AU T 24t 5A (&K ) WIFeE it , 7£ CV BiR
Seftt 20V (mokm ) AR E L o T~ 2oy HRL UG FELUA R AR i HE P 31 AR T dE R 12C AT 2R . BRIATE L
T, R TgRAEJy 5V, P HURGES F LR B TR AE Y 0.5A , H HIISAT IR T iy 400kHz.

% EVM BA RS EREAME. BAL wIk FPWM/OVP. UMt d . fth S dsh). Ba3). PFM LU RA
W SRR ORI DO RE AU A FL R R ] . EVM 3 THIT A% D 400kHz.
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VsuppLy = 24V 16
PFM, BIAS_EN=0, EN= [y """~ 7ay 116
CEPNGIN R VIN , Vioap = 20V , R7 £/ A
K , ¢ 12C &5 VsuppLy =48V "7
VsuppLy = 60V 119
A
BUEHHHLE Vioap oV Hist 20 v
RSB , Iour cC fist 05 5| A
RO
TR fo 400 kHz
VsuppLy = 24V 98.2%
V. =36V 97.7%
R lLoap = 5A vz:t: Y 5 1
VsuppLy = 60V 96.6%

1.4 BHER
£ 1-2. RAHER CC-CV 4 12C # O LM72xx0(-Q1) [R5 M Efa 4 &5

BER/ER K VIN TR Bk IOUT R
LM72630-Q1 70V 1V - 24V /3.3V - 24V 3A AEC-Q100 Grade1
LM72650-Q1 70V 1V - 24V/3.3V - 24V 5A AEC-Q100 Grade1
LM72680-Q1 70V 1V - 24V /3.3V - 48V 5A/8A AEC-Q100 Grdae1
LM72880-Q1 80V 1V - 24V/3.3V - 48V 5A/8A AEC-Q100 Grade

LM72880 80V 1V - 24V /3.3V - 48V 5A/8A —
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= Menu

o

Device Not Connected

¢ ® LM726X0, LM7288O < Featured Functionalities

oy The LM726x0 and LM72880 are ultra-low 1Q,

synchronous buck converters with constant-
current constant-voltage (CC-CV) regulation
and 12C interface

0 Dynamic Voltage Scaling (DVS)

c Dynamic Current Limiting
STEP1: 12C Interface Configuration =

N

0 Cable Drop Compensation (CDC)

STEP2: VOUT Programming and BN
Cable Drop Compensation (CDC)

VIN_EMI+

© ™

° Active Output Discharge

c Over-voltage Program
c Fault Indicator

a Status Monitor
*ip Texas LM72880QEVM-400 N
INSTRUMENTS ~ SR131A v a

STEP3: Evaluation

/' Register Map >

Device Configuration (Fsw, DRSS, Tss, Hiccup
protection, PFM/FPWM)

AVAILABLE SOON  AVAILABLE SOON
E2E Forum

& CO ~ Hardware not Connected.

Please plug your Target Device into your computer’s USB port, and click the Connect icon at left.

2-2. G

FEXT ST AT I AR BT, S8R 1 i 12C BORCE . %64 LM72880 24 GPN |, i+ 8mQ {E gkl s fH
o IZEE SR, PR APRE + 850, 2 GUI SRR PR A 15 b R AR = R

USB2ANY & it 28 N #B1 Edr HiBH | 4R )5 il BEE USB2ANY #4400 . %4 0x6A £ 12C HirHdk |, AR5 st
EHD] EVM 241
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A Step 1: 12C Interface Configuration @ LM72880 (8mQ) disconnected
@ Status/Fault Monitor
GPN @ LM72880 v
[ Auto-read : As fast as possible
BUSY Q ® ®
RSENSE @ 8mQ v
OFF Q ® o
p
VOUT.OV Q @ ®
12C Interface Settings I0UT.0OC Q ® ®
12C Speed ® @ Standard: 100kHz O Fast: 400kHz TEMPERATURE Q @ €]
USB2ANY Pull-up Resistor [ @) oML Q B ®
vouT Q ® ®
I0UT_POUT Q o
12C Connection Settings CC_REGULATION Q_(® @
12C Target Address (@ @ O0x6A O 0x6B O 0x6C O 0x6D PG_STATUS BAR Q (@ (<]

4 Hardware not Conn . Please plug your Target Device into your computer's USB port, and click the Connect icon at left.

2-3. %1% 12C BOEE
TE55 2 0, ¥ VOUT 3T HArgnFE A 20V 1E NS &, FFAR B 75 Bt B 48 #2308 25 AT S A

# Step 2: VOUT Programming and Cable Drop Compensation (CDC) CDCEnable Q @ @ LM72880 (8mQ) disconnected

) Status/Fault Monitor
Vout Programming

@ VOUT Range [mV] Q ® Upper(20mV) v Auto-read : As fast as possible
vouT Q@ — ¢ =
20
v ® 339 1520 28 36 8 BUSY Q @ @
19.94
OFF Q @ [ ]
4 19.84 °
S VOUT_oV
Cable Drop Compensation = Qo
9,197+ °
I0UT_OC
Rsense M2l @ 8 % 19.64 -
g 19
o TEMPERATURE Q (® ([ ]
Reasie[mel @ 3105
3 cML @
Desired Kepe IV/VI @ 20 - L
Selected Kepe [V/VI @ @ 20 v 155 NOA Q @ [ ]
554 VouT Q @ [ ]
' ' ' ' '
0 1 2 3 4 5 I0UT_POUT Q (@ [ ]
Cable Resistance Calculator
Load Current [A] CC_REGULATION Q@ Y
Resistivity [nQ.m] ®
—— Without Compensation ~——— With Compensation PG_STATUSBAR Q (@ [ ]
Diameter [nm] ®
CALCULATE
il © =
Estimated Rgpg e [MmQ] @ 97.807

4  Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left. Q} TEXAS INSTRUME!

& 2-4. % 2 35 : VOUT 421 CcDC
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5 3 B HASEGITRE | OISR, B, CC KA Hir. OVP. PGOOD. DVS #l VOUT jiX
Ho B CC Mz HARgRAEN 5A |, I TP AR I FE Ak 400kHz 1E N /. #3FgRAEseilia , T DAMRYE 7
T I R HER (1) V) A2 AT R A R L 2%

A Step 3: Evaluation Enable Converter Q (@ @ LM72880 (8mQ) disconnected
@ Frequency Configuration Constant Current (ILIM) Configuration Status/Fault Monitor
Enable DRSS Q @ ILIM Compensation [ms] Q. @ 0.2 v
e Auto-read : As fast as possible
mHES e Wi R L ks ILIM threshold [A] ® =
@ threshold [Al Q @ 05 28 52 752 BUSY Q ® ®
Switching Frequency [kHz] Q ® 400 v OFF Q ® ®
/
VOUT.OV Q @ ®
Over Voltage Configuration DVS and VOUT discharge Configuration joUE0CiL©) ®
: TEMPERATURE
OV Detection Q. @ O Discharge Strength [mA] Q (® 25 v a0 ®
: cML Q @ ®
OV Protection Q @ «© Discharge Mode Q (® [ continuous Mode1 Mode2
NOA Q ® P
OV Rising Threshold [%] Q ® 110 i DVS Slew Rate [mV/us] Q ® 20mV/us v
vouT Q ® P
PGOOD Window Q ® VREF +/-5% v Soft-start Ramp [V/ms] Q@ 2 v IOUT_POUT Q, ® ®
CC_REGULATION Q (® ®
PG_STATUSBAR Q (® ®
Misc. Configurations
Override PFMPin Q ® Enable PFM Q (® Enable 1.6xILIM Q ®
Enable Hiccup Timer O, ® BIASEN Q ® «© Mask INT Q @ [ @)

& COD ~ Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left. Q} TEXAS INSTRUMENTS

& 2-5. 55 3 %5 : VR

A 12C W A7 AL HTAT DAL B A7 S ST b AT P B e o IR AR HERIE AN 12C 010, T ELHERT 12C 2747
LI HEAT AR o
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f 7/ Register Map AutoRead  As fast as possible v Immediate Write v
| Q. search Registers by name or address (0x...) D Search Bitfields Show Bits
C _ = FieLo View
reoseane Mdes ¥ s w209 8 7 6 5 4 3 2 1 o  OPERATION

e v Control Registers
OPERATION (] 0x01 0x0000

Control Registers / OPERATION / CONV_EN[7]

0 CONV_EN

CLEAR_FAULTS 0x03 0x0000 00 0 0 0 0 0 O Db s
vout 0x21 OX00FA 0o |®|io|a ala(1|1|0|7 |0

MFG_DEVICE_CFG_DO 0xDO 0x000A o:|0|0 (0|71 |0]|7T |0 Control Registers / OPERATION / RESERVED[6:0]

o MFG_DEVICE_CFG_D1 0xD1 0X008A 1|0(0|0(3]|0]|7 B RESERVED b0000000

MFG_DEVICE_CFG_D2 0xD2 0x00CB 1A |00 |T|0|7|T

MFG_DEVICE_CFG_DS 0xD5 0x0065 1120|010 |m

MFG_DEVICE_CFG_D8 0xD8 0x00CA 14|00 |1T|0|7|0

MFG_DEVICE_CFG_D9 0xD9 0x0000 0 0 0 0 0 0 0 O

v Status Registers
STATUS_BYTE 0x78 0x0000

STATUS_WORD 0x79 0x0000

& €D a Hardware not Connected. Please plug your Target Device into your computer's USB port, and click the Connect icon at left. ¢ TEXAS INSTRUMENTS

&l 2-6. A7 AR

2.1.4.2 AR

WIHTATR | % E EVM. USB2ANY FICE GUI. 57554 HiS.
WA E N EIE (CV) BRI E N 22V,

AN FELYR ) A PR B B BN ERCK 0.1A.

WA NIRBEE N 48V HHTFF.

L 12C [EFEFEHAS. Tk H R e 20V 1 HARYEFE N
P4 N HL IR ) PRI BR A % B oA AR TA.

W ABHEEBE N 19V, AEHB LT 5A 7T HARIEREA .
BB EBE N 12V, AL T 5A 7T BARIEREA .
9. WML E N 22V, I HELA4ET 20V T BARVEE N, AEHE RSN 0A.
10. L 12C 22/ #1545

(S PNGER

NN
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3 EUAR
3.1 PR EE AP e i 22
BRAEAA U , B Vsuppry = 48V H. fgw = 400kHz
3.1.1 %%
Vout = 20V Fsw = 400 kHz FPWM
100
| —
) ——
g 85 l///
= I/
& 8 l /
QO
575
70 — VN =24V
— VIN =36V
65 — V|N =48V
— V|N =60V
60
0 1 2 3 4 5
Output Current [A]
& 3-1. FPWM = , ZetArE
Vour = 20V Fsw = 400 kHz PFM
100
———//
|||
80 4/:/:’——/
ol
/—
X 70 %
7
(8]
g
s 60
2
L
50 VN = 24V
E— VIN =36V
— V|N =48V
— V|N =60V
40
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.20.3 0.5 1
Output Current [A]
& 3-2. PFM B, XP8bn
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3.1.2 TIERE
3.1.2.1 Bl

— T IMON VDIV

ILOUT 2A/DIV

Timebase 0.00ms]

@ 3-3. VSUPPLY =48V , ILOAD =4A %Bﬂﬁﬁ

(

IMON 1V/DIV

ILOUT 2A/DI

& 3-4. VgyppLy = 48V , I oap = 4A HH A

3.1.22 3%

VOUT 20mV/DIV , AC COUPLED

'y

AN \/A/ \/\\/\/\/\/\ V/\\/\/ /\v/\J \\/A \/\\/\\/\f

ILOUT; 2A/DIV

500 kS 1

el

&l 3-5. #tH 40 , VsuppLy = 48V, I oap = 2A
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. |
‘1’”"’"”&1[ i i :
VOUT 100mV/DIV
| At no load, switching
I occurs at every 160ms
ILOUT1ADIV - {
o4l m\wl : 1 N
E 3-6. PFM ﬁﬁ\ VSUPPLY =48V, ILOAD =0A %{#T%?ﬁﬁﬁ
3.1.2.3 EBA (CV) , ISET 41 (CC)
VOUT 1V/DIV, AC COUPLED
o ! A
1§
ILOUT 5/—§\/DIV
B 3-7. VgyppLy = 48V FPWM. M 0A 24 4A i F 6 25 5 785 i BL
MOUT-NV/DPIN--AC iCOUPLED
) — | M
ILOUT 5A/DIV
I |
E 3-8. VSUPPLY =48V. PFM. })}\ 0A %?ﬂ 4A N%ﬁﬁﬂﬁ%ﬁuﬁ&
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VOUT 5V/DIV &

ILOUT 2A/DIV

E 39.CVECC *ﬁiﬁ%ﬁ ’ VSUPPLY =48V , VLOAD =20V £ 15V

3.1.3 #ftEE
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4.3 YRl B
& 4-1. YRR
HE SEMNE L] S HIER
1 |c 7, #, 33uF , 100V , £20% , 1.9 , AEC-Q200 1 2 , SMD EEE-TG2A330P Panasonic
1 |c12 7% , W% , 0.047 uF , 50V , £10% , X7R , AEC-Q200 1 % , 0402 | CGA2B3X7R1H473K050BB | TDK
2 |c15. c16 %, W%, 10uF , 25V , £20% , X7R , AEC-Q200 14 , 1210 | CGA6P1X7R1E106M250AC | TDK
2 |c20. c21 %, %, 0.1 uF , 50V, #10% , X7R , AEC-Q200 1 % , 0603 | CGA3E2X7R1H104K080AA | TDK
1 |c22 7% , W% , 33pF , 50V , £6% , COG/NPO , AEC-Q200 14 , 0402 | GCM1555C1H330JA16D | MuRata
1 [c2s 7% , W% , 10pF , 50V , £6% , COG/NPO , AEC-Q200 14 , 0402 | CGA2B2C0GTH100D050BA | TDK
1 |c24 7% , W% , 3300pF , 50V , £10% , X7R , AEC-Q200 14 , 0402 | CGA2B2X7R1H332K050BA | TDK
1 [c2s %, W% , 0.1 uF , 100V , £10% , X7R , AEC-Q200 14 , 0603 | GCJ188R72A104KA0TD | MuRata
1 |ces i, ) ATWF, 25V, +1-20% , 0.050, ABC-Q200 15, iy C250ARA4TOMFE1G | Chemi-Con
1 |ce W, W% , 220F , 6.3V , £20% , X6S , 0603 GRM188C80J226ME15D | MuRata
1 |er W7, W%, 47 uF , 10V, £20% , X7R , 0603 GRM188Z71A475ME15D | MuRata
4 [c8.C9.C10. C1  |Wi%, Wk, 47uF , 100V, £10% , X7S , AEC-Q200 1 % , 1210 | GCM32DCT2A475KE02L | MuRata
4 |H1. H2. H3. H4 URBAT | I3k , #4-40 x 1/4 | JE e, WRIRAL S NY PMS 440 0025 PH gﬁgpfyasre"er
4 H5. H6. H7. H8 NAMERE | 0.5"L #4-40 , el 1902C Keystone
2 J3. J4 247, REW , wirE, 5H5FF , 0.200" (5.08mm) , FiL 6.91254E+11 Waurth Electronics
LG %, 100mil, 11x1, 4 , TH TSW-111-07-G-8 Samtec
1 | Pk (#78) , 100mil, 5x2 , iR, 4, TH N2510-6002-RB am
1 [ 15H FE AL HRR 3 15.4A 15.2m © A AEbRE (8 XGL1010-153MED Coilcraft
1 |R1 W, 0, 5% , 0.125W , AEC-Q200 0 % , 0805 ERJ-6GEYORO0OV Panasonic
1 |R1 WL, 0, 5% , 0.1W , 0603 RC0603JR-070RL Yageo
1 |R12 L, 49.9 , 1% , 0.063W , AEC-Q200 0 4 , 0402 CRCWO40249R9FKED Vishay-Dale
1 |R14 L, 16.5k , 1% , 0.063W , AEC-Q200 0 4% , 0402 CRCW040216K5FKED Vishay-Dale
1 [Ri6 L, 41.2k , 1% , 0.063W , AEC-Q200 0 4% , 0402 CRCW040241K2FKED Vishay-Dale
1 |R2 L, 100k , 1% , 0.1W , AEC-Q200 0 % , 0603 CRCW0B03100KFKEA Vishay-Dale
2 |Rs. R4 L, 0, 5% , 0.063W , AEC-Q200 0 % , 0402 CRCW04020000Z0ED Vishay-Dale
1 [Rre il , 0.008 , 1% , 1W , AEC-Q200 0 % , 0508 KRL2012M-R008-F-T1 Susumu Co Ltd
1 |R7 L, 21.0k , 1% , 0.063W , AEC-Q200 0 4% , 0402 CRCW040221KOFKED Vishay-Dale
1 |R8 L, 100k , 1% , 0.063W , AEC-Q200 0 4 , 0402 RMCF0402FT100K Sackpole
2 |SH-J1. SH-2 SR 2.54mm [a]B5 FF A S M7582-05 Harwin
1 [ut FA 12C $:L1H) 80V [ilsh CC-CV W FE et LM72880-Q1 HEMCE (T1)
5 HAhfz 2
5.1 FEtR

PowerPAD™ is a trademark of Texas Instruments.
WEBENCH® is a registered trademark of Texas Instruments.
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