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5.5 ESAEE

FEAEAE L T)=25°C ISR L E T, /B LR KOFIBREIL, T)= -40°C ~ 150°C O#iH T fiShE ¥, FHIFER 072 RY
V(BIAS) =12V T'j_

RGA—H \ FANESE | BoME B BociE| B
BEIRE
- - T,=25°C 11 1.5 pA
VIN ~0D 3y b0 B Vv = 48V, Vigias) = 0V
Ven) =0V T, =—-40°C~125°C 11 2| pA
o T,=25°C 1.3 17| pA
BIAS ~D vy MD L EE R V(VIN) =0V, V(EN) =0V
T, =-40°C~125°C 13 22| pA
- = T,=25°C 55 75| pA
VIN ~D 2572 34 i Vo = 12V, Veeing) = | .
OV. V(nrsT) = High T, =-40°C~125°C 55 100| pA
Vien) = 3.3V, Vieg) > T,=25°C 65 75| pA
1V, uSleep A x—7 /L,
BIAS ~DO#IEE T
A ILIMCOMP = Viycca). | T, = -40°C~125°C 65  100| pA
EN_VCC1 = 0b0
VCC1 V¥ al—#
VCC1 L¥al—iay Vi =12.0V, lycery = TmA 4.95 5 505 V
) V=5V 06 14| V
VCC1 Fuay 7 7o hEIE lveet) = 34mA
V| =4.5V 0.6 15| V
VCC1 V—RERHIIR VCC1 =GND V=12V 34 70| mA
VCC2 L ¥zl —%
VCC2 L¥al—iay Veias =12.0V. lyccz) = 20 mA 4.85 5 51| Vv
S —— | 45A V) =4V 130 300| mV
M= AR =45m
= veez) V, =35V 190 400| mv
VCC2 \/‘—X'?E{ﬁf-ﬂ 453 V(VCCZ) =3V V| =6V, VBIAS =12V 200 260 450 mA
VT+(VCC2) EFMAL a2/ LR V(VCCZ) S B 3.3 3.35 34| V
VT—(VCCZ) B mAL Y a/LR V(VCCQ) AYASE NN 3 3.05 31| V
Ve i Vgins) DIEH AL v /LR 45 46 47| V
(Force,BIAS)
— FORCE_BIASPIN = 0b1
Vhyst(Force,Bi | 54t VJBIAS) M@ LDO Ay FA—3 230 275 mv
AS) — BEXTUTR
Ve :E’Vﬁz@%**’wmmﬁ ALY 67 68 69 V
(vec2 Sup) FORCE_BIASPIN = 0b0
Vhyst(VCCZ,S LDO AAwF A — S— ERFUL R 350 400 mV
UP)
VCC2 UVLO ﬁt)ﬁﬁ\;@*ﬁﬂjﬁéﬁﬁ#mﬁ V(VCCZ) th)J:7ﬁ@ 100 Ms
nRST
VriprsT) | EFAAL Yy aREANICTS nRST 375 L7230 14| V
V1.(nRsT) BF ALYV RERNCTD NRST 325 F30 0.35 \Y
;/hVSt(”RST ALy LR EAT YL AEA F—T L 300 mv
EN/UVLO
VDET EH DAL v a/LR Viuiny 25 1239, VDET_RISE = 0x3 3.3 3.4 35| Vv
VDET &7 [fj DAL w3 a/LR Vvin) SBT3, VDET_FALL = 0x0 2.6 27 2799 V
VT+(UVLO) UVLO [E S AIDAL v gL V(EN/UVLO) ASH A 1.23 1.25 127 V
VT—(UVLO) UVLO ﬁjﬂ'ﬂ@?ﬂ/\y“/aw]\“ V(EN/UVLO) j%Tﬁ\V) 1.18 1.2 1.22 \Y
ViystvLo)  |UVLO ALl R EXTFY L % 38 50 62| mv
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5.5 BV (FiX)
P T)=

V(BIAS) =12V —Cﬁ—

25°C IZxHELET, /DB IO ROl FREIL, T,=-40°C ~ 150°C OHiPA Tl i E T, FrlZFix

SUNYAIRUN

IRTA—H T AR B/ME AREEE BAfE| BAL
luvLo UVLO ERT YL ADY 78R V(EN/UVLO) <1.26V 4 5 6| MA
tauvLo) UVLO i HH R AR ] Vienuvio) 5 F 430 25.5 30 385| ps
SYNC
Vrssyne)  |FHIASDIES AL v 2L R 119] v
Vrsyne)  |[AEIATI DG AAL 2V R 0.41 \Y

R 77T AR AL > Al
td(Det,sync) SR fisyne) Hue 3 o
— . f -5% <f A
- (SYNC) (sw)
[F13] PLL w2 BREH] fisyne) L <fisynoy + 5% EC 10 I
SYNC LU A BT F EN_SYNC_OUT = 0b1 | V(yccp) & Jife 04| V
Iisyncy=2 mA, Vivcez) 2
SYNC low L-L ) E vy veez 03| Vv
N EN SYN T=0b1 |¥v7 -42 -31 -22| mA
SYNC Hi HBRBIE /) EN_SYRE OUT =05
(vecz) =5 V—2 22 34 42| mA
YTk AZ—p
Iss) VT NAL—NE 9 10 1] pA
SS INHE g AL T RDS(on) V(SS) =1V 21 40 a
WD SS [ EMNS, Y7 hA
taoischss) |SS BN AEREH] A —FERICE>TEVR 500 us
FHEFRESNDETOREH]
N WA S EE
taEen_ss) SS v D7 7 BlbRIR LR f;:)';? ” %Eﬁ"é?fﬁﬁ” 2.5 4| ps
=]
VOUT ook
VT+(DTRK) DTRK [EHH DAL v a/LR V(DTRK) DASH =Y/ 1.19| V
Vrptrk) |DTRKEFGFIDAL > a/LR V(pTRK) 3L H T 439 0.41 \Y;
tapTRK) DTRK 4 fH B LE I ] 3 ZL;
V(REF) BT _ —
o |f =500kHz, 7 =.—
2 r=n |fOTRK) .
Virer) IEA 2 L7 = 50%. Viger) = 1V 10| mv
PVANEER
Rgrt = 14.20kQ, 2000 2200 2400| kHz
AA T L7 JE K Rgrt = 15.63kQ, 1845 2000 2255| kHz
Rgrt = 316kQ. 90 100 110| kHz
E—FER
Vrimopg) | E—RATIDIESH MAL v/ 1.19| V
V1. (MODE) —RADDADT AL v a2/ R 0.41 \Y;
IR
SN Y= = o= ™
?Ed)l: - 7 E IR AL > 45 50 55 mv
gLk
o )y -
/f%@l: - 7B R AL > 56 50 4| mv
DEVZ
S
’jgl@li B HIRAL > T,= -40°C~125°C 56 -50 44| mv
DEUZN
SEHE TR
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i3 TEXAS

INSTRUMENTS LM51772-Q1
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5.5 BRHVHE (i)
FEHENE L T)=25°C 1T LET, R/ NB LR KOHIBREIL. T)= -40°C ~ 150°C O#iH TS £, FHIFEik DRV R,
V(BIAS) =12V —Cﬁ—
IRGA—H T AN B/ME AREEE BKAE| B
12C A2 Z—T A RTT 1
B—7 IV EIL
BREL A T T OMAEaY #7502 |SEL_ISET_PIN=0b1, |25mV < AV(gns) S 50mV 0.9 1 11| mS
Visnsp) > 3.3V,
EN_NEG_CL_LIMIT=0
Visns > 4.8V T,=25°C -1.5 0 15| mv
F 7'y NEIE
Visns > 4.8V T,= -40°C~125°C 25 2.5 mv
12C A2 Z—T AR ZF 4 |5MV 2 8| MA
‘ ) LTV E 25mV 215 25  285| pA
B/HiE R 7T DO IIER SEL_ISET_PIN = 0b1,
Vasnsp) > 3.3V, 50mV 45 50 55| pA
EN_NEG CL_LIMIT=0
12C A2 H—T = A ANA T
—7 LG SEL_ISET_PIN
IMALIMCOMP | szt % 7o F A & 25 A | = 0b0 é(\)’ (sns) = 30mV BEG 450 500  550| uS
) Visns > 4.8V,
N_NEG CL_LIMIT=0
R(ISNS) =10mQ+1 %\
T HEHIBR ILIM_THRESHOLD = 475 5 525/ A
0x64
BHHIRAL 2 LB SV THRESHOLD = 86 10 114 mv
— EN_NEG_CL_LIMIT =
AVsnsx) | EIEHIRAL v a/VRETE IC)I;(IgA(:_THRESHOLD - 0,= -10°C~70°C, 288 30 312 mv
ISNSPIN2 5V
BFHIBAL v 2L REE g‘x'g"‘,r—THRESHOLD - 48 50 52| mv
TEHEETRHIRL &\ MEBEDO T s T3 5 70! mv
N8
FIHHIRLEVMEBED AT YT HA4 X |5mV ~ 68.5mV 0.5 mV
V(seT) ISET L ¥al —iay ALyl a/LREBF 0.95 1 105 V
53— TvS
VRer FBUZ 7L REITE 0.99 1 101 V
FB &> DU — & Vg = 1V 2 60| nA
Vo,nom = 5V 4.75 5 525 V
S e R V(FB)= VCC2, -
FIE TR s SEL DIV20 = Ob1 Vo,nom = 20V 19.6 20 204| V
Vo,nom = 48V 47.04 48 48.96| V
WHaLH 2 A 510 600 690| pS
COMP 75> 7f&IE V() = 990mV 12  1.25 13| V
COMP 757 &E V(g) = 1.01V 0225 025 0275 V
¢ uSleep 1oV =—2 7T v 7 us
diusteer) | 42 ECOIR IR
OVP
VT+(OVP) [MEENH EB3DAL v a/L R FB D35 A0 (Vrer & 5L 1) 107 110 13| %
VT-(OVP) |@&EELHL FADAL v LR FB D325 T3 (VRer & HLYE) 101 105 109| %
VT+(OVP2) i@EErH R ALy aLk Vlvour) Db EA3H V_OVP2 = 0b111111 53.5 55  56.5| V
WLy T R R 9 10 125] us
nFLT
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13 TEXAS

LM51772-Q1 INSTRUMENTS
JAJSWOO — JUNE 2025 www.ti.com/ja-jp
5.5 EXEE (FX)

FEHEAE LT Ty=25°C T3 LET, e/ MBI O KOHIBRIEIL, T)= -40°C ~ 150°C O#iH T fSivEd, FRZFEIR D72 RY
V(BIAS) =12V —Cﬁ—

IRTGA—H T AN B/ME  AEAEE BORME| BAL
nFLT 70/1/5“'7:/ 1/])/7“(/) RDSON 1mA O 85 140 Q
NFLT A7 4k —7 100] nA
— V(nFLT)= 12V
tanrLTPINg | T VT T H 20 37| us
MOSFET K543
V1h AFHDOT —rATv 7 UVLO AL |V(HBX) - V(SWx) b T
: \ 25 27 31| Vv
(BOOT_ULV) |=/VR yill)
VT1h+ EFBDT =k ATy FiEEEAL v |V(HBX) - V(SWx) 325 E
! A 5.1 5.5 59| V
(BST_OV) 3/1/]\‘ ﬁ)b\ |_HBX =10mA
P—)L Yy
B
BN ST Wi 0 T 95 140| °C
R2D Av#—T AR
PERD 7 7L s LR 31.77 33 34.23| kQ
R2D %7
R 0 0.1 kQ
R2D #%7E 0.4956 0.5263
= 7 0511 5| kQ
R2D #7E 11155  1.15 1.1845| kQ
#2
532%&}1 18139 1.87 1.9261| kQ
EfDﬁxni 26578  2.74 2.8222| kQ
55293%1 3.7151  3.83 3.9449| kQ
5505’% 49567 511 5.2633| kQ
A=
5720 RXIE 6.2953  6.49 6.6847| kQ
Rera SN R LD HES —
EE?D RXTE 8.0025 825 8.4975| kQ
A=
R2D 10.185 105 10.815| kQ
#9
R2D # 7
#10 12.901  13.3 13.699| kQ
=g
R2D 37E 15.714  16.2 16.686| kQ
#11
R2D #% 7
1o 10.885 205 21.115| kQ
R2D & 24153 249 25647 kQ
#13
R2D #%7E
wa 29197  30.1 31.003| kQ
R2D & 7E 35.405 365 37.595| kQ
#15
PR | Bt
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5.5 EXEE (FX)

FEHERIT Ty=25°C IS L £, /B LUK OHIRIEIX, T,= -40°C ~ 150°C O#iFH Tl SV E T, FHIFEIRO7RWRY
V(BIAS) =12V ’Cﬁ‘

IRTA—H T ARGRAE R/ME RRHEE ROKME | BAL
SCP v &—F A HEf 0.85 1 1.15| ms
SCP v v E—RDA 7K 20.4 24 27.6| ms
r—7 VEET I
W7 4 —R 212 E B —7 W Tl | R top) = 100KQ, Vicoo) = 0.2V 008 01 012] V
B0 > VOUT k5 CDC_GAIN = 0b01 Vicoe) = 1V 0.45 05 055 V
¥ RN LR T \Y =0.2V 0.075 0.1 0.125| V
§n574 l\/\/ﬁl_ctg& TV T CDC_GAIN = 0b01 (cbc) =
fED7=H D VOUT L& Vicog) = 1V 0.45 0.5 0.55| V
CDC &t A T 7 HHEaV 25 AV(IMON) =50mV BLW V(ISNSP) > 3.3V,
9Meoey | 30mvV EN_NEG_CL LIMIT =0 45 500 550) uS
AV = 50mV
(IMON) = N
EN_NEG CL _LIMIT=0 233 250 26.8| bA
T AV(IMON) = 25mV,
Hi7) &t CDC EN NEG_CL LIMIT =0 10.6 12.5 14.4| pA
AV = 5mV
(IMON) = .
EN_NEG CL _LIMIT=0 0.8 25 421 bA
BREE
NN SEL_DRV_SUP = 0b00,
TN AR 0b01. 0b10 1400 Q
SEL_DRV_SUP = 0b01
TNT TS F7-1% SEL_DRV_SUP = 1500| Q
0b10,
- SEL_DRV_SUP = 0b00
= EEDER | _ NN
S NIRPALERI 0b01. 0b10 U 3 9 16| mA
SEL_DRV_SUP = 0b01
K BN F7-1% SEL_DRV_SUP = | v —=x 5 9 14| mA
0b10,
TN ARG 900| Q
TNT T b 1200| Q@
SEL_DRV_SUP = 0b11
S NRPALERI N4 5 9 14| mA
S FNPALERI V= 5 8 13| mA
F o — BT DAL T 7 JE K SEL_DRV_SUP = 0b11 100 kHz
HAKRE
VO_DISCH = 0b00 17.5 25 32.5| mA
Hi I hcE it VO_DISCH = 0b01 35 50 65| mA
VO_DISCH = 0b10 52.5 75 97.5| mA
VTH-(DISCH) HESE T ALy a/iR 0.4 0.5 06| V
ARINT AYER
56 914 IV UEH

RS ERIR R HE PH o K OMELE SR PR FE = #EDH (FrISRE D72\ W IRY)
|

S

AR T A ZHERE
S/ Low EN R0 \ EN oML/ H 255 L., L 235 H ~0 B0z \ 22 \ us
2C A2 5 —7=AR
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TeExAS

INSTRUMENTS
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5.6 914 IV UEMH (i)

BRGS0 R P Jo K OMHESE BRI BRI R (Frl R D72\ BRY)

R/AME  AFME  RAME | AL

AP —R T—R 0 100

fscL SCL 7y %k 77 AR TR 0 400 | kHz
7 AN TR FF2 (M) 0 1000
AL —R =R 4.7

tLow SCL 7wy Low Hif Z7 AN E—F 1.3 us
Ty AR B—RK 752 (1) 0.5
RYEH—R =R 4.0

thich SCL 71w 20> High DR T7 AN TR 0.6 s
T7Ah T—F 752 () 0.26
AR —R E—K 4.7

| R E—— s s
Ty Ak F—K 772 () 0.5
AL H—R =R 47

tsu:sTa ?%ﬁ;ﬁ?ﬁjﬁnéﬁﬁ Ty AN =R 0.6 s
Ty Ak ®—K FF2 () 0.26
AZH—N T—R 4.0
Ty A =R 772 M 0.26
AL B —R F—F 0

tHD:DAT T4 LRI Ty AR TR 0 s
T7 AN T—K 752 (1) 0
AP —R B—R 1000

b %Pgéﬁ% ot Lsom JrAhEr = 0 e
T7Ah T—F FF52 () 20
REH—R ET—R 300

§ SDAfigeSCL 7 Ak E—F VD;‘;_; 300|

& B O H DOILH F DI

T7 AR E—R 752 (1) VDDZ/(;_; 120
RELH—R TR 4.0

tsu:sTO STOP &ft:Dy N7 7R Ty AN =K 0.6 us
T7 AN TR F7A M) 0.26
AR —R FT—F 3.45

typ;paT T — S I Ty A TR 09| ps
Z7 Ak ®—F 752 (M) 0.45
ABH—R T—R 3.45

tvp:ack T =BT ) VIR Ty AN T—R 0.9| ps
Ty Ak ®—F #7572 () 0.45
AP —R F—R 400

Co H A A D RN S—— 200 pF

(1) 77AN E—F FIRLP ARSI TOET A, 1PC HARITITFERITITERL T EEA
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5.7 KR
LT O&MENEHSNET (Rl o BRY), T,y = 25°C, Viveez) = 9V

2600 < 420
2400 E 416
2200 @ -
T 2000 3 412 R e S
< 1800 o 408
= &
g 1600 o 404
3 1400 S
2 1200 % 400
2 1000 3 396
g 800 2 300
= 600 g
[ =
400 S 388
200 £ 384
(]
Y o 380
10 40 70 100 130 160 190 220 250 280300 40 20 0 20 40 60 80 100 120 140
RT-pin Resistor(kQ) Temperature (°C)
541. 24 v F /BB & RTEREORR 5.2. 24 v F Y I/ EEK & EE EDBK
R(RT) =75KQ
1.01 2500
1.008 2250
= —
E 1.006 E 2000
g 1004 $ 1750
o =
1 ©
% 2 1250
> 0.998 o
3 £ 1000
§ 0.996 g
2 — 750
Ko 0.994 ©
0.992 g 500
0.99 250
40 20 0 20 40 60 80 100 120 140 0
Temperature (°C) 0 250 500 750 1000 1250 1500 1750 2000 2250 2500
5-3. FB EEHERE LRE & DR DAC Code (dec)
5-4. FB EEH#BEREL VO VP RS DAC O— R EDBER
2.50 2
2.45 18
2.40 —_
< 235 L 16
2 230 £ 14
§ 225 >
5 220 > 12
c 215 5 1
5 210 5
.= 3 0.8
2 205 g
2 2.00 3 06
—_ o
S 195 3
1.90 & 04
1.85 0.2
1.80 0
0 5 10 15 20 25 30 85 40 45 50 55 40 20 0 20 40 60 80 100 120 140
VIN pin Voltage (V) Temperature (°C)
55.VINAD > vy MU VEREEVEEL DMK 5.6.VIN AND+ v R B E B & DG
V, =0V, V =12V, V =0V - = =
EN/UVLO (VIN) (BIAS) Venuvio = 0V. Viviy) = 12V, V(gias) = 0V
Copyright © 2025 Texas Instruments Incorporated BHEHI BT 37— w2 (DB RSB ep) &35 15
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5.7

R (FEx)

DU OEMEPEHSIET FrIZFLR D72V RY), Ty = 25°C, Viveez) = 9V

4 71
3.6 70,5
z o2 6972
£ z 69,
s 28 = 69
< 24 S 685
‘g 2 3 68
3 16 § 67,5
s 12 g o
S @ 66,5
2 08 66
w
0.4 65,5
o 65
40 20 O 20 40 60 80 100 120 140 4 8 12 16 20 24 28 32 36 40
Temperature (°C) BIAS pin Voltage (V)
5-7. BIAS [CRNAG S v v b'D VER & RE E OBK 5-8. BIAS EXBIEICXT 5 BIAS EVBE
VEN/UVLO =0V, V(VIN) =3.5V, V(BIAS) =12V V(VIN) =3.5V
100 75
= — 725
R T
= 92 = 70
£ £
@ 88 o 675
< <
cg 84 o 65
- o
;g 80 £ 625
(o) f=
E 76 ® 60
3 3
g 72 > 575
g 68 2 55
3 64 & 525
60 50
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
5-9. BIAS & BIAS DRID# L E 5-10. BIAS NDRY Y /NA Bfi L BE L DBR
Vsias) = 12V, Vin) = 3.5V Vi) = 3.5V Vviy) = 12V
5 5
49 49
=, =,
S >
@ M
£ 48 = 48
> >
E El
3 47 3 47
N N
Q (@)
o o
> >
4.6 4.6
4,5 4.5
0 40 80 120 160 200 240 280 320 0 40 80 120 160 200 240 280 320
VCC2 load current [mA] VCC2 load current [mA]
5-11. VCC2 LDO i hEE & vee2 ATFEF & DBk 5-12. VCC2 LDO HAEE L vee2 &R Efi L DR
V(VIN) =12V, V(BIAS) =0V V(VIN) =3.5V, V(BIAS) =12V
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5.7 KRV (Frx)
DU OEMEPEHSIET FrIZFLR D72V RY), Ty = 25°C, Viveez) = 9V

51 51
4,9 4,9
4,7 4,7
S 45 S 45
(] (]
g 43 & 43
E [
& 4 & 41
8 8
L 39 L 39
3,7 3,7
—_— |(Vccz)=20mA —_— |(Vccz)=20mA
3,5 — lvcc2=50mA 3,5 — lvcc2=50mA
e |(Vccz)=90mA e |(Vccz)=90mA
3,3 3,3
35 3,7 39 41 43 45 47 49 51 53 55 35 37 39 41 43 45 47 49 51 53 55
VIN voltage (V) BIAS voltage (V)
5-13. VCC2 LDO HAhBHE & VIN BE & DOBR 5-14.VCC2 LDO hHEHE & BIAS BE & DBIfR
V(Bias) = 0V Vi) = 2.5V
11 1.28
__ 108
<
= 106 1.27
£
o
8 104 < 1.26
< 10.2 2
,D_C @
[
s 98 o
3 o6 S 1.24
2
g 9.4 1.23
9.2
9 1.22
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
5-15. Y7 b R4 — MBFLBE L DORR 5-16. ENJUVLO R L v 3/b R &LBE & DB
6 650
< 58 600
=
c 56 @ 580
8— £ 500
x
= 5.4 S 450
2 52 % 400
= £
b g = 350
'] e
2 48 O 300
£ . £
s} g 250
7 46 £ 200
[} =
o 44 150
w
T 4.2 100
4 50
40 -20 0 20 40 60 80 100 120 140 0 0.2 04 06 08 1 12 14 16 18 2 22
Temperature (°C) Switching Frequency (MHz)
5-17. EN/JUVLO D EXFY o X Eiit &BE & DBEI% 5-18. BEDBR/NATBEHMERA v F > FABREKE DR
Copyright © 2025 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 17

Product Folder Links: LM51772-Q1
English Data Sheet: SNVSCMO


https://www.ti.com/jp
https://www.ti.com/product/jp/lm51772-q1?qgpn=lm51772-q1
https://www.ti.com/jp/lit/pdf/JAJSWO0
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWO0&partnum=LM51772-Q1
https://www.ti.com/product/jp/lm51772-q1?qgpn=lm51772-q1
https://www.ti.com/lit/pdf/SNVSCM0

LM51772-Q1
JAJSWOO — JUNE 2025

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

5.7 AR (Fex)

DU OEMEPEHSIET FrIZFLR D72V RY), Ty = 25°C, Viveez) = 9V

600
550
500
450
400
350
300
250
200
150
100

50

Minimum on-time Buck (ns)

0O 02 04 06 08 1 12 14 16
Switching Frequency (MHz)

5-19. BREDR/NA YRR &R A v F 2V RiKRBE DR

18 2 22

650
600
550
500
450
400
350
300
250
200
150
100

50

Minimum Off-time Boost (ns)

0O 02 04 06 08 1 12 14 16
Switching Frequency (MHz)

B 5-20. REDEB/NA 78RR &R A v F I AiR# &L DBk

1.8 2 22

600
550
500
450
400
350
300
250
200
150
100

50

Minimum on-time Boost (ns)

0O 02 04 06 08 1 12 14 16
Switching Frequency (MHz)

5-21. REDR/NA VBRI &R A v F 2 I RikREE DBER

18 2 22

25
23
21
19
17
15
13

Minimum duty-cycle (%)

0 400 800 1200 1600

Switching frequency (kHz)
[ 5-22. PSM B{EDBERNT 2 —T 14 Y1 ONERA T2
Bk & DR (SYNC_OUT = 1 X—FJl)

2000

35
32.5
30
27.5
25

225
20
17.5
15
12.5
10

Typical Gate Driver Dead time (ns)

0O 02 04 06 08 1 12 14 16
Switching Frequency (MHz)
5-23. '— b BESANEB (Tv F)BRERS v F I AEBE
DE3R
SEL_MIN_DEADTIME_GDRV = 0b01, SEL_SCALE_DT = 0b0,
EN_CONST_TDEAD = 0b0

18 2 22

3BM

Typical Gate Driver Dead time (ns)
w
o

14 —— SEL_SCALE_DT=0b0
—— SEL_SCALE_DT=0b1

-20 0 20 40 60 80
Temperature (°C)
5-24. 7— b RSANER (Tv F) BELRA v F I RE#E
DR
f(sw) =100kHz, SEL_MIN_DEADTIME_GDRYV = 0b01,
EN_CONST_TDEAD =0b0, O—H A R F7, N/ YA RZFIC
LET

100 120 140

18 BHHCT 57— (ZERCBRI Sbtd) 255
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5.7 AR (Fex)

DU OEMEPEHSIET FrIZFLR D72V RY), Ty = 25°C, Viveez) = 9V

Temperature (°C)

5-27.CSB ANTERELBELDORRK

—~ 55 20
>
E 54 18
&
3 53 Z 16
& 52 £ 1
o =
S 51 g 12
g MV-M/\I—'\/*NV\/W\/-MMWW 3
S 50 o 10
3 &
% 49 £ 8
[
(72} -
£ 48 < 6
£ 47 o 4
(&}
< 46 2
[
o 45 0
40 20 O 20 40 60 80 100 120 140 40 20 O 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
5-25. E—JERHIBRAL v 3)V REELEE L DBR 5-26. CSA ANWER LRE L DR
10 —~ 53
>
8 E 526
6 @ 522
< Q 518
S 4 &
= @ 514
g 2 [0} 51
3 &
S £ 506
= > 502
5 2 g 498
;(' 4 2 494
% g 49
O 6 =
3 48.6
8 § 48.2
-10 O 478
40 20 O 20 40 60 80 100 120 140 40 -20 O 20 40 60 80 100 120 140

5-28. FHERHRA L v > a)l FEELRE & DBEF

Temperature (°C)

ILIM_THRESHOLD = 0x64

31.8
31.4

31
30.6
30.2
29.8
29.4

29
28.6

Peak current sense voltage CSA-CSB (mV)

28.2

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)
5-29. EHEHRFIRA L v 2 3V FEELBE L DR
ILIM_THRESHOLD = 0x3C

Peak current sense voltage CSA-CSB (mV)

11.4
11.2
11
10.8
10.6
10.4
10.2
10
9.8
9.6
9.4
9.2
9
8.8
8.6

-40

5-30. FHERHERR L v > 3)b FEELRE & DBF

-20 0 20 40 60 80 100 120 140
Temperature (°C)

ILIM_THRESHOLD = 0x14
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6 /85 A — & AIEFR

TJ—b RSANDUL EHBVBEEILETHY RHE

I
. tf

1 1

K61 94X 5RYT—bF RSA4/8¢. ¢

TJ=bF RSANTY K (BB)- 541 A

ViLox 10% 10%
| |
| |
| |
| |
| |
| |
| |
| |
o :
| o, o,

Vison . 10% N 10% |
T | | T
F’tTLH"{ F’tTHLA"

62 LI VUBRT—bF R34\t
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7 MR EA
71 =

LM51772 1%, 4 Ay F HAHBEa v —TF T, ANBEPFHEINZHAAEEIDE SV, L0, SRRV S
I VX2 — NN BEAZMELET, XU —8—T =R TIE. ZOTF A AL, HATARORBE R
STEWIERER—FE7,

LM51772 [X[EEAA T 7 JE S (in fPWM) TEIEL . RT £721L SYNC B A% L CaE TEE T, BE., 5
JE. FBEEBETS . Ay F 7 REEIE— ISR SN E T, 2OT A AL TRTOEEE—RIThlzoThS
RE—FEB) TN MR LET,

HINEEET SAZERIE, RO 12C A F—T7 =A AZIVEINIZ T 07 T LARET T, WRBL O 7 v ar oA
FARBI L IIE, SFEE O H ) B REEREA DY 3, LM51772 O EFHIRS | 12C A2 F—7 = A A2 &
OISR ATRE T,
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72@#ETOY IR

LO1 HB1 HO1  SW1 LO2 HB2 HO2  Sw2

SLOPE

OoCP

VOUT

MODE

DRV1

HS
DRV&

CP

SYNC

PLL

MAIN

RT

0OSC

ISNSP

ISNSN

ILIMCOMP
NISET

Output
Current
Limit

coc [

COMP

FB

SS/ATRK

DTRK

SDA

SOFT START
&

BB
Core

Gate
drive

TRACK

SCL

12C

CFG

VIN-FB
VIN

BIAS

VCC2

VCC1

nRST

VP

POR
SYSTEM

DVDD

| oo

EN/UVLO

nRST

iy

DIGITAL
CONTROL
&
REGISTER
FIELD

nFLT/nINT

OoTP

J
AGND

—
J
PGND

7-1.LM51772 D@70y 2K
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7.3 HRBESKEA
7.3.1 FEEHBEH 5

LM51772-Q1 F-REEHIE T NIV XL, BADEET—R, BEERNEEME, & B REMHREER T — AL X|Z
BRETEET, NEAT—h =313 IRD 3 DDT I T4 T IR AA T T IRERFE AL CTER 72 —2 L £,

REE 1 FT024% Q1 & Q3 IHEMRETT, Q2 & Q4 I1TEHL TWEH A (FJEE—ROBALIREE),
REE P70V 2% Q1 & Q4 IHEWIREETT, Q2 & Q3 ITE L TWER A (FE M E X ERALIREE),
REE N FTo P22 Q2 & Q4 1HEEIRIET Y, Q1 & Q3 IHEEL T 7w (B ETHBIREE),

AT AREE | AREE I AREE N
Q1 Fv Fv OFF
Q2 OFF OFF e
Q3 Vg OFF OFF
Q4 OFF Vg g

v

©JC,

Qf upear Q4
V, 0 J‘_ J_IJ_ ANN—Y Y M (|Yﬁ O Vo
N o
& Q2 & Q3
H (=
A4 N

B 7-2. BBET VT4 7 RA4 v F U JRRE

7311 EEE—R

BT —REIE Tl o " —=2INE 7 ny 715 B ko TRIERME A 21 (IREE ) ZPRAEL £, (#7203 —
JEINET DHE, AL /N—HTEEIERE CIREE ) (SR E S, RO 7y 75 53fGbnde, A /" —2 IR E O
LAV MTRY, B =2 BIRDY L TV T THLNAAS YT 7 P AINERIELES, 7 a—T 1 YATNVRERANAT
PR CIEL 22V BRY | FE AN PR E B — N ICHER S E 9,

IL(peak) JRS .
Inductor /\/\
Current Y
| 1
1 |

Main Oscillator i '
o1 [ [L
Switching | @ @ '

State

7-3. B BREEMECEITZM1 50 9B
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7312 8FE—R

HIEE—REMETIR, 2 N—=XINEH I ay 7EFIZ Lo TRIEHAL A7V (AT TR 1) ZBRMGLET, A
B IRETRNY TV T EINDE . TASAAIAEDHEBIRE THDIAAL T IRE NGB LET, AJEE—RTO
WRKT 2—T 4 TAZVIE, /AR VR L BIRLTE AT U 7 RIS K> THIBRS L E T,

J— IL(peaK)
e :/\/\
Current ¢ /

Main : |
Oscillator I | |_| | |
Clock i 1

Switching ; @ @
State !

K 7-4. EGiERAEEEROS SO S BR

7313 ABEEE—F

FHEE—REECTOA U R/ A U R KOS B ETBEE T — R CTOA 7R A3/ N7 Rl 2 Tl DL il
NI A-BEEEEICBATUE T, e s i AT — R Tl fC &> T =27 EIRICET DRI A LA (IREE 1)
A F T FAZNVBBIMENET, LIZB3> T, FEEEBET—RITHIZ, 3 DDA F L7 YA7LOREE | 4R
RE L CREE Nl N T TSN ET ZOE— RN TOE =Bk I, X/f/?/ﬁ WHE | DR TRHTATDOES

ILpeary

Inductor ! / \ / AN
Current —_—

Main Oscillator '
Clock | |
N ONIOHO

State
7-5. ERARENFETOS VYOS EBR

7.3.2/0— =T E—F

MODE 2% low D5 73U — &—7 E£—K (PSM) BNHENZ/20ET, ZOBMEE—RTiZ, A>T 7 EENK
TL. #ENERIESET, MODE B2 high D6, "V — B—7 £—RNEIT =7 L TY, ZD%, 23—
ZTHHHEIEE—R (CCM) L7235 PWM E—F (fPWM) TEIEL £9-,

PEM FJE, B, FBEEE—RTIL, 2o N =X X ERIN R/ — VB ETEELET, ZO&K/NET (PSM =
YR ALy eV R) IZET HE PWM IEENEZ B — LA (LS E T, B— UL AENEIL, 3 DOAREE (1L 11, 1)
TRTTHEINET, B L 2BIEICBIT LT 2—T 1 P A7/ME, FA~ X—ATHY, VIN & VOUT DEEIF
e ZABEITHIG L CWET, BRIV TNV E /NS T D120 a2 =2 DL TIE, PSM =) ALy
VR F DAL F U T EEIC 1 DEITEIE O — SV R & HLET,

AZ Y ZE (ARIER) BSOS 58, H— L AD EEEL, BIRSNIAL T 7 TR DK 114 [T
LET, A5 (AMEIR) BIDITHD 5L, AMICEVIBESNO T RLF =3 Ay TF L7 HZar "—2 )3 g
T DT ARNF =L/ SN HEED EFLET, Vo @ EFICEY, BIELFal—ay —7 R INA i
HLT, 7L AR —IRHE L F TR A AV VAV A DAY —7 F—K (usleep) AR —7 /L DEAIZIX,
FRAZMEIELET,
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usleep E—R T, Wi FOE—HARNRA 12720, HB1 & HB2 DAV AR 7 — 1 EREFTBL LT, TOMOPNEE
I IS A 712720 CTRY, I =2 OVH B B & ATRE/RBRY e/ NRIZII 2 52 N CEET, I BIEN AT
NEEFHESIELGE, BT 2— 07 v TR OB A T 7 EEN RSN E T,

o

7-6. 87— =T E— K (RU—TEM) DF¥LZIVIH

Pause

V+usicen)
Output Voltage
" Vogom)
Inductor Current f\f\f\
Single Pulse
Vrsgsieen)
Output Voltage
“Vopom 1
Inductor Current
Single Pulse

77.87— =T E—R (RU—TEM) DIAIVIH

uS|eep > < td(uSIeep)

AV A VAV A

PSM-ACM (B 8@ E—NR) (X, 4 A>T FREESERAOKRE B ROV — —7 £—RTT, Afifnd PSM =
VM) AL a VR BB A D HEE BRI TlX, Ay TF 7 S ZR ATy T EN, HlIE ACM ICADET, 2
B DT NAADL K b — a2 ATIRRE | ZHERFL ., BB DO H N AN ZEmL £, HEIZSU T, HIERAE |
FITREE N O/ NRERCAA Y F o 7T EEZBIAL . BIEL ¥ ol —Tay L—F TERINDLINA L F I X ER
EHEFRLET, L7=3o T M BEITKREL TRAICLF 2L —hEHL, AT /31 R OCP 228 O+ T H#ikhe

ZHEFFLET
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( ACTIVE ™\
k»f CONV_EN A
( PWR_UP )
entry:
Force discontinuous current
) Viss) V(rer)
4 CONV_OPR )\
4 fPWM )
entry:
Force continuous conduction operation f BUCK-BOOST \
BOOST BUCK
\ . J
I \ | \
MODE = High MODE = LOW ! ‘ .
I && | | Internal BB core, |
lpeaky > IrPsm) (lpeaky < Wrpsmy | | logic transition | |
&& I | ! conditions | |
! Buck-boost op. Buck — Boost op.) } I } I
\ [
| L | L
4 PSM | [ | ! )
| | | I
| | | |
T T v T
Buck — Boost op. 4 ACM . 3 . - A\
&& entry: \ [ 4
lpeaky > Ivr(psm) Allow long input to output — BUCK-BOOST N
conduction J
uSLEEP_EN =1
&&
Vo > V1usieep)
&&
| Buck — Boost V(comp) < V(compsieep)
! Buck — Boost op. ( \
P SINGLE_PULSE \—  ——» HSLEEP
ll < entry:
(peak) = IVT(PSM) - Bias circuits off
USLEEP_EN=0 /O <Vruseen)
Vo < Vrisieep) && I
I Vo > Vrssiesn) V(comp) > V(compsieep)
V(COMP) > V(COMP.sIeep)
)>.
PAUSE
entry:
Pause Switching
. J
. J
. J
. J

B78. FT74I I DVIRIBEEFERLLE

PSM DHEEIRREE]

26 BRHIHT 37— PN 2 (ZE RSB G PE) kG
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LM51772-Q1 |ZIZi@E G AT — & —7 F—R ALy a/bRBHNET (PSM =N ALy a/ b REBI N7 VE
MEANEEEDBERE T — KR T T 725 M), W T LY AL, IVT(PSM) EIROXNTEMHLET,

« VIN EVCHINS D AN BEEL 2

« VOUT Bu A Sz i iEE

« ADDR/SLOPE b'v (# 7-4) £z # 8-17 ® SEL_SLOPE_COMP L Y24 /L GERE7-1E 7 1l T ASH
Te AT —7HERREL (Mge)o

« CFG3 BV (# 7-6 ) CRIRINIALHF IEDT 4L —T 12 /4%%%, INC_INDUCTOR_DERATING 1%, 774 /L k
WiEfiEE 1LSB 7219, $721d, % 8-17 T/ I A8 7- SEL_INDUCT_DERATE 7% 7,

A HEIEDT AL —T 471X, LMB1772-Q1 OETIE: (Reg) DXt SV TV DI KEIIZIB N T, A X X DA
—H—=DF —HF —NMIIESWTEIRTHILERHET,

Inductor Peak Current Ripple
PSM Entry Threshold

Inductor ripple

Input Voltage

B7-9.PSMIYFY Ry 23 RELNY v TNEREANBELDORFRERT—IRINES ST

7.3.3 7005V 7/)NE8EET— F PCM

ZDOF AL, RERT TV r—ar mF o0 — v—7 FEGEH L COVET, 1T AL OEE & 1 55 5K B
WBFAERKR AL, BFBRIEE—RTD 4 2OT7 5747 AAvF TOBIHEETT, Fur/I~7 LVEERE—F
(PCM) 1%, 70/ F<~T7 NV ANEET 4R Tar =20 PWM 0y 7 ([CRGIHNC A v F o FEER 1S L S8 E
?“o COMREIL, I N—HEDY TR AZ—I & T LT R ICRIH FTRETd, AJIEEN PCM ?4/% TNIZH DY
Gy W HEDONAYAR FET (Q1, Q4) BINERE B2 L TANE H N L QDT | & FIFASIEIE
HILLDET, TaTTLASNIZ V VA RUOFFASNTIE, BIRLIZAL vz 13//\~§7@/\$’wﬂ?nv~75
‘/Hﬁ%%’:i‘%bi@“o
B FET ISk 2B NI, T A RAONET v— R 7 AKICL0#ERS £, PCM | B — 7 E i #
OFEFHIBRILERIZEEL . 2— W — 13 A2 VBN O H| RA7E H T3, SCP by 7 IRiEMGEIL. @ F EE
FFDIONZEAE LT OB LT A= T FET,
W T v — R 71, el HfELE PCM EBEETIEEILE T, PCM AL v a/L REZDHEIVESER ETHI LT HELES
EEA,
BAW S ERF SR ERBIOARN 717 7AWk LTk, MODE B> 2L T, PCM BT 77 47 72L& D
HEE ) ZSIHIEJHTEET, MODE 75 low DA PCM IZNEASA T AR AIET 77 47 1L CUARA L H 7
B BERT AL CHAEE I RELET,
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ZOUARYD 2 ODOBIEAL v a/VRIE, LY AFFE 8-18 D 12C A X —T7 2 A AEEAL TBEREN T 0/ T L TE
£9., PCM HICHERNIEREN - —2 2L RiE, R2D BV 2L CTARINC T AZENTE LT (BIR 5 7-5),

Vo A

V1hove1)

VTH+0vP1)
V(o,nom) ,,,,,,,,,,,,,,,,,,,,,,,

PCM Window

Vo, nom)~(Vio, nom)  Vipcmnyst)

V1h+(PG)

V1u.pa)

B 7-10. R HEREANBEL ORFR

FIRALAD 12C A2 B —T A RA&M AT 5846 EIRAL v a/LRi% VOUT_TARGET! ia#ilL P24 THESNE
T FIRAL YT a/LRIE, Vo #—7 v e L3 5827 AL PCM_WINDOW_LOW L V2K 74—/ LR TR EL
TRIRLIZEATVSAETEZONET,

T 4 — R\ 7 53 EGR I E S TAL v a VRIS ES IV TV DG FB-PIN [2L->ThH 255 PSM /LY R
D ERAV T a/V R THY PCM BRI 70> TODHEE DA EBELEFLLRYET, TRV Yy a/LRIE,
PCM_WINDOW_LOW L A% 74— /LRODT 74 /LI’ E T/ 1/ 7 hE 4, CFG-PIN (PCM_EN) CAr—7 /L7
4 E—7 NV TEET, SN FB 3L R2D ZEM T 23545, Vo ICELE L=/ BT LRI R HL T FB &
NG DU ERHET,

PRAEFEEED OVP1 BLUVIU— JoR ALy aL Rk, PCM BWEZNT, 707 7 A3 RUAND AJTEE (4
B3 2 DDAL YAV R DOWTNNIT 7T 471 705) DGEITIT 2 RITHEREL £,
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734 YZ7 L 2R > RTA

VSMART

VIN SELECTION

g > ! vcez

BIAS t ‘ B
R N
PGND
- al GATE
7y 7y » veez2 DRIVE
| i

Viveesup) j> AVDD1

1 LDO ~ -
| | L BUCK-BOOST
| LDO
o ] ! {:l
v Snnnenesd ‘ ‘ !
I : I
! !

| EN

VIO
LDO

Digital
Core

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Logic

i
|
i
|
I
i
- I
Vo e S | eano | BG_GooD
> ; GAP [ oo

| EN

VCC1
vcet
LDO

7M. BETAY IRV IZUVVR SRTA

7.3.4.1 VIO LDO LU nRST E

VIO LDO i, I0 B> DNy 77 BIL R N —Z IZEREUEHR L £, VIN- E o F7203 BIAS B OFEENIE S R D
VT AL v =LK POR+ (POR) % _E[EY, nRST-PIN 23 VT+ (nRST) & _E[EIAE, WNES BIAS 3T 774712720, T3
AR FAR L NA =R ET,

NRST BV RAZ L /A ALy ia/L R Vrprst) & FEISTWDEE T AARIUEHEBEE I OV vy MY TR
FFE, 7 AAREPL — VD /NAT) H%Jt EERTINES i S DS

7.3.5 BEEBFEDZEIR - VSMART X1 v FELPERO S w2

LM51772-Q1 NEREEL X 2L —ZTENEME T2 2 KOV R’H£4, WEFEIREE O RN B O R T, 1K

WATTERIH ) EEIZH LT, BEIOH K2 E OIBEMESRMFTHY — ALV RIZEET 2L T 52T, 1HE

Eﬁj]%ﬁﬂ‘ji“(%i‘?“ VSMART AA T X, W OELENAA T A —3— ALy a/LR (VT VCC, SUP) ) % Ealof-&

E.VIN £721% BIAS UL DEWEBEDOE VA RIRLET, — O OEENAL va)LR i%ﬁ%b\iﬂ{a\ei\ s

DEREZRINLET, £, MOV BALyTF A —N— ALy a/LRIDBIEWGE X, m VIN 7203 BIAS
EELAZBREUGRINLET, BIFEE L O—RI72 R RKIZ. LLToLBY T,

o VIN B ANTEEEFEICHEGSNET, BIAS E0% VOUT ICEH SN CWVET, AZ— Ty 7B, B EN
TBIRAA YT A — 33— AL a/LRZBZ TORIT T, VIN IENEL X 2L — 2 ZERE AL £, Vo 28+
ICEL Dl EIREFIL BIAS U bimSinEd,

« VIN Z A J)EIRELEICH5EL . BIAS E 2B &I (BEFD 12V DC/IDC w1 /"—F72 L) [Tt L £ 77, 2O Ak
1T, ATBLOHNBEOESELET SV r—a T MAI=T LX 2L — XA MEE N & S5ITR/IMET D0
ENRHLG A I ET,

o BIAS YA LARWIGAIT, BIAS 27 7 RICHH T 52 EaHESEL£9°, 7 /34 AILHIZ VIN LDO AL,
- ER R/ NRICH 252 kiﬂf%i‘?‘
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VIN Supply Voltage Selection

to Internal
40\07 Regulators

o

BIAS

b <

Kl 7-12. VSMART Y754 >FU#* 1

VIN Supply Voltage Selection

o Internal
40\97 Regulators

—o

Kl 7-13. VSMART Y754 >FU % 2

LDO ThOEIJHEEET/NBIZIMA5121X,. VSMART ooy 27i2k-> T, BIEEIR VT VCC,SUP) IO UTVVEE R DS E
SN ET, FORCE_BIAS v /l\?ﬁ‘ O0b1 IZERESNTVDEE ., T/ AL 2 DDF {)?I: > BIAS & VIN Ol D 57
ExEEENLEE A, £ 7-1 12 BIRGFMEOMEEZ R LET,

& 7-1. VSMART RREH{EXR

V(ias) VviN) VSMART &R
X > Vryveez,sup) && < Vigias) VIN B>
> Vrrveez,sup) && < Viviny X RAT A
< V1(vcea,sup) X VIN &>
X < Vr(vcca,sup) PSAT A
> Vrsveez,sup) && > Viviny > V14(vCC2,5UP) VIN B
> V1+(vce2,sur) > Vr4vcoz,sup) && > Vigias) PNAT AL

FORCE_BIAS E' > ity ST E, BIAS B DUV EZ AL w3 s/ RME T L, BEIEM T B E T,
VCC2 DAMEBEILLAFE BV AR —rF 2556 TIT W IBEIRNBAZ — T v ZAIL T AL TORWIEE I,
VIN B2 AL T T& %9, VCC2 BIiA IR 2& . IRDIMEIZIEVET,

o NATRELEN VT+ Force,BIAS) Z FES%6 . VIN IS E T,

o NATREEN VT+ Force,BIAS) Z EES%56 . VIN 23 Vi, (VCC2,SUP) % LES>TWD0NTEHRZRL BIAS @RS

EXN
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7.3.6 1 X —TNEL IMEBEZESIED;IE

LM51772-Q1 121X, 7 27 /VEEHEA 31— 7 VB X OMKEERABER IE (UVLO) BV BMEH SN COhET, EHi2, 2o
T NA ZNZIENES UVLO #4fE (VDET) MRS TEY, 12C A X —T oA AT us TLTEET, X 7-14 |
UVLO »7 ry7XERLET,

VIN

MFR_SPECIFIC_D4[0:4] |
| DAC VDET | |

MFR_SPECIFIC_D3[0:4]

Viruvio) Main
5{\1/{_ T~~~ N Logic
O[w .

luvLo hyst)

L

K 7-14. 8870w Y B UVLO & VDET

7.3.6.1 UVLO
ZOREREICID TAARTEB B D AT E Fm&wﬁfﬁﬁﬂjb 77'7/7’%47% Bk TEEY, AL v
ARBIOREREAT VL AT, ENJUVLO B EHES TSN R CBE C& £,

UVLO (Zi%, vy M D ETO N LEREH (tauvLo)) 2HY, UVLO BHE > D AT /AR L TEELL N ay
IN—H y?/%&?yﬁxwﬁéﬂijﬁo EN/UVLO - > O EE] X, ELH#F% td UVLO) (272> T VT—(UVLO) Alwvg)LR
Z FREIDBENRDYET, ZHDORIENT-SNDE, TAAADBY Y| iﬂ//\_&@ﬁf%ﬁﬁf’o EIELET

EN/UVLO B> DL Vry @n) Ab v e k% FEIZE, UVLO ERXT YL ADNEEIRIENT 7747 120 E T,
EN/UVLO B> DEFE Vryuyio) ALy S a/VREDE A, UVLO EAFU L AD N TIRIZA 7 120 £ 7,

7.3.6.2VDET A/ XL —%

VDET 1%, T /3 ADT2D DN UVLO Zffi 2 CWET, v RXL—FH NIET VN A aly 7|\ ZE#EELNDT
O, A N—F ORI SN ET,

B EBSBIONED FADAL v a/LRIE, VDET_RISE, VDET _FALL LYV AKX 74— LRIZEN T B/ T A TEET,
VDET_EN LU RA% 74— /LRIE, ZOMRRE AR — T VEITT 48— ML ET,

L— KL AHERE A FEHL T HI21E, CONV_OFF JREETT 1/ T~ 7 )L VDET NIA—LEEETHZ LR L £97,

VDET ALy ialROTur I3 7 NERSNSE TR, 2 EN_VDET LY A 74— /LR TT uy 72k L
TLESW, Ay ia/b R LY 2ZZE L EN_VDET % 0b1 I[Z§%EL T VDET 7y /& FET 7747 ICLET
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7.3.7 AZBvVCC L¥zL—¥
7.3.7.1vccC1 L¥al—%
LM51772 12i% VCC1 L X =L — 3 B#ish TRV, AT L0481 LDO 12841 £4, VCC1 1. VIN &

UINBEBEME SN E T IZEAE DT TV —ar Tl M E ST LMB1772 127 — 4% 41575 12C 2 br—
Z FNRAAZEIEMELET, 2077V —a OREILLL T OL BT,

[¢} * VIN
Supply
Supervisor s nRST Voot
nFLT
EN
SDA  SCL

SUPPLY

PD Controller
GPIOx

nIRQ

7-15. IR [ERR R

ZDIIR VAT LD EIR — L AT T 72D, T NAARARA L R E—RIZADEEIT VCCT NEEILET, LA
T ORI EF AL S — o 2B B TLIEEN,

nRST 4

VCC1
> < taveen)
EN/UVLO
A
Vr+uviLovee) NV uvioveca)
VCC2 :
< OFF >< Standby >< ACTIVE X OFF >

K 7-16.VCC L' Fa L —%9D¥M1 V5K
VCC1 ¥ ol — X TR AW SRR E Y DC HEZEBL T 5720, 2L/ L — 204 X777 E DA IRl O FEHE
BIEEL T TEET,

VCC1 1%, R2D £/-1% 12C AL Z—T A ZEN L TAR—T T 4 =T W0 ES, LI=03-> T, VCC1 Of#Ehx
R2D FHAHLIZE ST — RS ET,

7.3.7.2VCC2 L'¥a1l—%

VCC2 L Fal —HZix, W7 —bh RIANHDEIRTT, nRST ELVDEENSLH LAV ALy aRE EEBE,
LDO 1ZEKEFR ., TV NAT A E—RTREILET, ENJUVLO U N H BN AL v gL REDE WS VCC2 1358
BT VT 470 BRIV AT A= CRESNZ BAEMREZ BB L ET,

s Efiia VCC2 Bz 52 LT LR L ¥ A
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7.3.8 I>— 7> 7 LB
7381 WhEBEVFalb -3
ZOF LA, MABEEL ¥l — 27 0xT— 7o 7 (EA) BSNESRTOET, 1) EES FB LT

S ET, EA DUT7 7L R T, Y7k AF—REBXW Vo Moo 7 B SivEd, COMP v id gm Bk
DOHIITHY, SR E R B S E T,

SHSET U TIBRINSN- 2L LM51772-Q1 COMP B O EEIXEFIREEIC/RD AL X I XDIANFRE — 7 Bk
B % EREIC L CUVET,

7-17 1. fPWM E—RT=F— 7o 7OHIE VI Btk xs = — XU ES, 2T, NEERL—7 LX 2l —ar
ERET DOV EOHLT IV r—al B T OTAZ AL THEATEET,

Vcomr) A
V(comp,cL4)
V(comp,cLo)
V(OOMP,CL-)
»
Negative omV Positive V(csa)-Vicss)
Current Limit Current Limit

717. E— O BHRRHEEE L Veowp & DBIFRDHITEHHERE

7.3.8.2 i HBERR

SMITDIMED g Z 27 7V r—ar T, MR RS FB B LORICHGUy R R 2 L £9, HHifE
ZRODITIT L FOREHEHLET,

ReBtop = (V(vouT) — V(REF)) X REB pot (1)

BEELEEAH—T cAATT BT T LAREREEEHERF T 5720 | ZOT SARIDESR DRSS TWET, 20
e v—7 bX¥al—ar O ITEIEORINC FB Z2EHALERTA, RPVIZ VOUT- B2 LT, EHEDH
JEEEHRHLET,

PRI 5 4y [ 3 L AN S e 4y FE (R B ORI E, FB B2 TITW KT, Y7k ZAZ — I BIEASNAHTD FB- B2 DB E
P VriseLire) FVRWEEE . 7 A AINE ETIAE D7 +— Ry 7 CEIfEL £37, NE FB L4ME FB D3RI E)
ANZATHZEIFTE T, RD EN F20% V(POR) T — B AV)VET, EAFRDT Y T SIVET, NETFE D 22 IR
TH— kA7 7 1E1E, EN B2 28 high (272511 VCC2 12+ 528 T,

PRI IE 2y gD 1%, SEL_DIV20 B CAE CT&Ed (MFR_SPECIFIC_D8 L VU AX D7 4— LR DA%
)

SEL_DIV20 b MZEH L7-#%1%. VOUT_A % (F) EBXALZLAHEELE4,
LUFIZ, VOUT_A X0 SEL_DIV20 (Z)&S U CHIREZ: Vo 3R E OB E 4R/ L £
% 7-2. SEL_DIV 20 = 0b0

INFGRA—H &
i) BE R/ 1.0V
BARMIEE 24V
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£k 7-2. SEL_DIV 20 = 0b0 (%iX)

NIA—F

&

WMDELET BT TG T AT AR (BEHE),

10mVv

WRORZAE AL TAMH N EEZF R TEET,

V(o,nom) = [[VOUT_TARGET1_MSB[3:0]][VOUT_TARGET1_LSB[7:0]]] - 10 mV

()

£ 7-3. SEL_DIV 20 = 0b1

RTA—F i
HiA TR 3.3V
A BER K 48v
HABIET 0I T3 AT 57 AR (), 20mv

'VOUT_AJ HIIL S AZ D # AL DAL, LY AL HFO FIRB LD ERIZ/ Ty 7 SN ET,
. ITUTEEDME 3.3V 72E) IR VAL EANCEZA TN TOSE 4 reg.readout 1L/ D25 7

J£ (f511: SEL_FB_DIV20 = 0b1 35413 3.3V) (277 7 EET,

o UTUTEEORKEE ERADLUAZE (48V 72L) BNLURNZEZIAENT-ZEnH DL, reg.readout i KDY
Z 7L (H]:SEL_FB_DIV20 = 0b1 OFA1X 48V) [T/ 7S ET,

ROXEM AL TAPRH D EEZFH R TEET,

V(o,nom) = [[VOUT_TARGET1_MSB[3:0]][VOUT_TARGET1_LSB[7:0]]] - 20 mV

®)

vouTt

K=1/20

! 1
i P i
1 1 ! 1
| | ! !
1 1 ! 1
| | ! !
| | : :
1 Vieo ! | |
| | ! !
oL | r
: i ! ! L
| 1
1 | ! Reg,pot |
| | ! !
1 1 ! 1
| | H !
! H ! ! VOUT_A[0:11]
i P i
| | : :
: Internal FB : | External FB |
[ [ ! SSIARTK

IntFB
Selection

}7

Css Soft-start
Control

TRK
Control

Peak
Current
Comparator

Buck-
Boost

To Gate
Driver

PWM-
Logic

K 7-18. EA#GE7 O

I
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7383 BELF¥al—var -7

LM51772-Q1 1ZiE, HIEBEZL X 2L — 5720 D=T7— 77 (EA) BHESITWET, BT

(TAMF TR

PLafRR LT FB B TSI, AR EIII AT EENRESNET, EA DVT7 7L R, VT AZ—bEBIT

TFus M NEENT YRS B (SSIATRK) ZHE4E L TV ET, COMP B ENER gm BxDH /1 THY | Ak aifE a]

HICHS SN E T, MEEROEEIT, 7/ AADOWNEE — 7 & i il — 7 D AFMETT,
S R — RN RO DITIE, LT OREEHLET,
HERT 4 —R o7
R _ X f(Bw) y R(FB,bot) *+ R(FB, top) y 10 X R(¢cs) X Co
(comp) 9M(eq) R(FB, bot) T-Dmax
N el WA S

2m X f(BW)

10 x R(SNSl) X Cp

1_Dmax

NE B LU 7 4 — R 22 3R

1
C(comP) = 2w Fcz) < Ricomp)

3 1
C(PcoMP) = ZrxT0x f(Bw) X R(comp)

FEAEDT TV —aTld, B ORIRIESEIICOWT, L FOTARTA /R L E7,

s IRV NRSAN (f(BW)) EAEEEOL FEEr T,

2
V(VOUT) x (1 - Dmax)
Iy, max X L

frRuPZ = 2
HELES N DI R IE 18, IROFPHN THLMENHVET,

fsw) <3 % fripz

fw) < % X (1 - Dmax) X f(sw)
HEHOER (for) 1. FEDERIZMEE D BRI E 5L ERHVET,

fcz = 15X fpoleboost

f 1 2 X 1o, max
pole, boost = V(VOUT) x C,

(4)

®)

(6)

(7)

(8)

©)

(10)

(11)

(12)
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7384514 FIyvOBRERT—V Y

A N—=ZDOEHEPICH N BIEV UV RAZNT 0T T RSN GE . T A ANTBEERT =V 7 B#fsh T
b HilAE L — 7 ORHIR I ISR A IS Lo TRROIESN DT  BRIREBIRSCEEA A 7220 DELES, 1)
BIEHENR N—=FOF7RETT I T L3NLHE, YT R —NIFT T T L8N AEEEET LA LE
—a—o

LUZZD VOUT_A 74—V RPERSNLHE, BEBLIT, RAITH LV BIEEEA~EEMLET, An—7 RN
NVM R EZFEHL T/ el I LA TELIINC, S H ERVESTLH RO AL —L —R3, taovs) OHFINIZER ST
AVO DVS) BB DELET,

gL R—4Z7N PSM CTEI{ET 284, 4’V§7*&51€'€«;.L75>1%\0)1 TRBZEIFHVFERT Ay ZOT RAAF, N T BIOT
7747 D DVS #EFRELLTEY, NVM R E TEIRTEET, Ny 7 DVS #BIR 7556, VAT L0 Vo A
—FILERSNT DVS Ab— L —NIfEWER A, a7 oI AR 2B L TO Ry T ES DT
TY, 77747 DVS BRI TNWDEE, DVS OBEOT 7 HIZNERI NIREN T 774712720 ET, I KE
L., BT DL A ERUEARRL, 77747 DVS iR EICH S ET, BIRLZ DVS 70 7 HEICHOWT
BAMEERE BT HINCar T U RRIRSIVTODIRY, a7 o OEEII) 7 7L RATBRETEET,

7.3.9 HHBHEHZE
LM51772-Q1 (21%, NESH /1 BRI SR S COVET,

HERE X, MEBEFROM N EBEOIES AL — L — e EEBLT57-0, LY A% DISCHARGE_STREGTH
(MFR_SPECIFIC_D2 LY AX DT 4— VR DOFi# 8-12 5 M) TRIETEET, 2OV —F AL, £ 8-12 DL
2% DISCHARGE_CONFIGO & DISCHARGE_CONFIG1 TRXETEET,

USB_PD_CONTROL_0O LUARE T 40— )VROFHFE 8-7T DL RLZ FORCE_DISCH PEHL ., BCEREIEE A FREI I
AR—T NENIT 4 2—T IR, & —F U AR EN LEEENET,

vouT
L Co

V1H-(DIsCH) " Discharge .(
Control ¢>
From Main Logic

v

V(OUT)

7-19. WEET Oy & IS

7.3.10 E—2 &t >

WO —27 BRI, FEME v T OIRBEA RIBEIZRVET, B HEIAN Y A F 72 EESNZEE S
TEY, HEWIEET—R (FE., FBE., BE) TR T, ROTHREMERE O TR0 —7 (8 7 2B a
HWTHZELTEET,

HE TR IR DE 5 &2 VAR — 25720 i@ OMEREL EBL 572010 JBIRL /2B ERICEBT—R 74
/]/gfi’?ﬁéﬁﬁjqélkﬁ‘%ﬁéﬂij—o cik/ucl:@77oyb"—f/3:/ffi\ R(DIFF1/2) (2 10Q @*&ﬁfﬁ%%ﬁbij—o /k@ft
LT, 740 ar T o R R ETEET,

ton, min
c = . 13
(DIFE) ™ . (R(DIFFI) + R(DIFFZ)) -10 (13)

EFTNVZT BET—RERIIRAET—ROR/NA VRO 10 50 1 IR ETEE T,
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BRI, TR SR U U DORGHIIE S WTHFEA L F 7 Z o AT SNWE S, BBERT TV r—
S ACREBRDPDBELRG AT HEORHHEH AL INAE T 58T M O T AR BICID B TEE
‘g—o

R(cs) Sense resistor
equivalent circuit
________ 1 Main Inductor

V(Sw1)o__|r\f\fv\_/\/\/\,_|_<_rw~f\_o Viswz)

|
§ Rorrr1) R(omg I

|
: | |C(DIFF) I HB1
| I :
A - CSA
+ To
::E: —— Peak Current
Comparator
CSB
SWi1

K 7-20. E—4 Efit Y OErEEERE

7.3.11 fGHstRE - E v TRE

LM51772-Q1 (Zi3, SR - B IR RS RE N B £, ZOR#EREREIX, CSA BL N CSB B (ciksniz
YAV VN O —7E R V2 HLET, ZOREIZIL 2 S OF—RRHVET, bhv T T—RTIL, arbe—7
I ehy T T—ROF U EBIVEW Y A7 VBN O — 7 B E B L%, a0 XR—2OEEZE IR LES, a0
— XDV T TN RS —h ar T oY OENBSIL, ey B ROA TR RGE T2 ETHINTA 7 ICHE
FranEd, To#%, ulv ey 7 E—REK T L, @ OV 78 A¥—h = ACTH W EFHESLET, 2o
— U ATIE, YT AF—h 3T o RN ERIRICE > TRBESNET, Sk IR AamIREN R R LIZEE
L. YT FUTETRICE T A INHEREILET, ehy T TR R#EEZAR—T ILRRWGES | T /3R
1T, BARTCREEDNERGE L WA T ok A7V EOERGIRICE > TEMELET, EFRREIZB T —2 A7
HETHIIRIL, 14 1R T IO ESNET,

50mV
IL(PEAK, ILIMIT) = “Reg- (14)
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7.3.12 ERFEF=2%/1USv®
7.3.12.1 =

ZOT AR 2 SORMBEBR LY IERSNTOET, BFIOE V13, CSA B L CSB EX OOy —27%
TS RE A HEFF L 97, 2 B H OB B Y AJIE, ISNSP B2 5LV ISNSN B c s CWET, o4~
var OBV IR E M35, DCIDC 2 =2 D A EIFH ) EIROER (CDC vr) Ll
(ILIMCOMP ) 1752 LN TEET,

FTar OEFREA T ERLROEA L, ILIMCOMP B % VCC2 125 LT, 3T B ] R /s 1
AL TICTDMERSHNE T, L N—F DAY — T TR N T v F SNET, T A AOEEF OB 72
FEEITHIZEII B TEER A, 7731 2% EN, EN_CONV, £33V — Y A7V TF A AT—T LT BRI, &
TEARIR T vy 2 N Bhic 52 LA HESE L £,

ILIMCOMP % VCC2 |ZIE#E8fE 950>, 7 AT 7 HPt (50kQ Aii) 20 L T 52 &2 HELE L $9,
CFG B FidL VAF R EF T, RO IHREMEE—RZRINLET,

1. BRBRHT T 12C A2 —T7 A AF721% R2D 2% L, IMON_LIMITER_EN % 0b0 (Z7% & L7=E =44k
TEMET 284G, CDC B & ILIMCOMP v i 5723, ZE8hig HEE I 2 Emaim L £,

2. Eiit=# 7oy VI ZEIEIZ. MON_LIMITER_EN B hE/2IZZD1E S5t d % R2D R EICLV T 754
TV ET,

3. AOBFHIEG AL, EN_NEG_CL_LIMIT B Y MIE-o T, £23Z01E 21253 % R2D OEIR 2L - GRIRES
ET,

4. ADDR/Slope (CFG1) 7% 12C 7RL % (VCC2 F7-1% GND ~DE V) #RINT 5L AL nPlu7|2k->TI12C A
VH—T 2 AAEWNER DAC T 7T 4712720 BIRHIRAL v a/VROT 74k V7 7L AL TE SN E T,
DAC OfEil%, ILIM_THRESHOLD LY AX (k> CREESNE T, NES DAC 1E, 12C A X —T = A A&/ LIZLY
2ABERERLCF 12— M TE, ILIMCOMP OAMHFHHTIC L B IR A R & TXFE T,

ILIMCOMP

Enable _ = = -
+ |
ILIM ] —e—
detection | |
I I
I I
I I

1

cobe Cable EN_CDC | |

Drop
Compensatoin From IVR I I
Select ISET/DAC | |

- L__
= ILIM i
ILIM_THRESHOLD Compensation SET
Vieer) . CONTROL ILIM
Negative/ Peak Current
Positive Comparator
ILIM
From peak Buck/Boost
current sense PWM
L Logic
]
COMP
7-21. BREZSOHETO Y IR
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7.3.12.2 HAEFHIR

ZORERL T, BB AT A AOE — 7 &l R ~DONEH 7 4 —R 3w 7 03&0ES, ILIM [BIE X, ILIMCOMP
EIEE Viser) IS Fal—hL, BEL—F L¥al —varzd—/—F(RLET,

ISNSP & ISNSN ORI ZESEE 25 ILIM [BIRONE A7 2y MEEZ B X DR, B — 7 &l [RIL F230E 7, ILIM
ALV, VO AZIZL DT 0TI 7 E721F ILIMCOMP £ ISET HEHUICKVERE TEET,

BEHUIDBRHIRAL o2 LR BBBIRENTODEHE | Visery BSAL Yy VLV NEE (BRHEE 1V) 12 E7-454, 1F
22— g VEENL 1T EEEINE T, ISET DAL v a9V REFEIT. UL FCEFE TEE7,

vaser) = (Vasnsp) — V(isnsn)) - 9MILIMCOMP) * RLIMCOMP) (15)
L7=MoC, BRHIRAL v a2V REBIEAZ IR T 5720 OPUEIL, LT CrtESNE T,

V(ISET)
(16)
V(ISNSP) — V(ISNSN)) "IM(ILIMCOMP)

R(sery = (
A A R T H12E, RORIIESZ TPz Rygen) LMFNTERLEL £,

_ 1
CUSEN) = 7 Fsw) Rusen) )
EIHIBR DAL > a/LRIENHE DAC (2L T7 Ry 7 A TEY, ILIMCOMP X O$iEar 7 DRy T —27
ML T, SESERAMMICE D TEITHIREE L — 7 ORiiE 2 Sl (b T E3, HRPUIERAM I35 Bl R
S BT, DRI G~ I TR E T,

_ 5
€02 = 7w R(z0AD) (18)

ZZ T, Coz = ﬁi@%{ﬁ*ﬁ%ﬂﬁ#RSNs DHDOFETT
fow (XEE/L—THEOHIRIE T (B ELX 2l —rar L—T7%25H),

Co1 =Co — Co2 (19)

ZTC.Co Xk, BEN—TDOHELT IV r—2a OBIEVy T VOB > TRESNAAFHH I ERETT,
ZIT, Con I, FHIBIRM ARSI Rgng) PRIOAE T,

= 1
fp= 2w R(sNs) Coz -
-0.25
fowitim = fp- 10 -
_ gmqLimconr) #
CuLMcomp) = —gm -
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Res)

Viswz)

ILIMCOMP

Cumcomp)

7-22. BRI BE 2 0B 2 /iR HIBRAR & O HLRE B 25

&AM (CC E—F CR E—F) DA, NELFal —ar — 75 KO 35 % A 5 O HHRIE 1555
T2, AAT N E BRI AL DT e BV ET, FHIRRIELICOWTE, [V A7 ZF—k H)Fal—F V—
N IEBRLTIES,

EHHIRAL v 22 /L R DAC ORDVIIEHFT CEIRSN T A Vser) AL YL REIE (BEYE(H 1V)
W ERGHE LX 2 —sa T EBEL—T R FEXLET, ISET DAL v a/LREBEIL. LT TR X ET,

Vaser) = (Vasnsp) — Vsnsn)) - 9m(LiMcomp) - RaseT) (23)
L7=MM- T, BIRHIBAL v a/VREEE2EIR T 570 OPUHEIL, LT CHESNET,

V(ISET) (24)
V(isnsp) = V(ISNSN)) "g™M(ILIMCOMP)

R(ser) = (

IR W AR ZAIT BT, RORITIE ST T Rygery SFNRBLET

C(sET) = m (25)
FHAHLL Y AZDOETHS TILIM_THRESHOLD | IV A& 1%, L 2AE#IF O FIRBL O LIRICZTTENE
R

o UTUTEIMAIV/ NSO VASER AN EZIA TN CWDIEA . reg.readout DEIEE/ND I T T i
(500mMA 72X 1T/ 7 T SIVET,

o UTUTEROEKIEE ERIDL ASERLURNIEZAFN TG E . LU AZ O A UAEIZR KD 7
RIS FESNET,

73123 HAhERE=4

WM IRF A RN D ERIL CDC vy TRIFIZEEH TX | ILIMCOMP BN lo> THERR SN - B #IFRICIT S L F 4
Poo UIVBNT 4 —7 L DA (IMON_LIMITER_EN = 0b0) . iifi FOE LT, ISNSP/N D=8 B E B 7=
Matia L E9, BEIZLL T CRETEE T,

Vieoe) = (Vasnse) = Vasnsy) X gmcne) X Rienc) (26)
VaLmcomp) = (Vsnsp) = Vsnsv) X 9m(LiMcomp) X RaLimcomp) (27)
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7.3.13 Bifeis B DER

LM51772-Q1 (213, FFARAED/NSONER N DFEIREG S DV £,

JERE D IEME TIEW e RT o [ —7 0 | E 3 TR I L TS O E TEMES B 22 LT HEE L 8 A,
RT B 24— OFFICTHE, iR D EKREI I v Re /e i/ NESITRVET, RT B2 L7= ke T, A1y T
VU BRI FTREZR IRV e KO B S0 E,

FEIR AR DO JAREENT, RT B &7 T REORMICIRPIZ it 528 T BOEME ORI TIS TEE T, K OFEIREH
BED RT fiadt R4 51203, N 28 ZEHLET,

1
Ren = 5 112 Fsw (29)

RT B3I TARAANT 7T 47 F—FDLE, WEHBERIZE-T0.75V ICL X 2L — b E T, 2070, FHiE TR
NOBEIMEELTHIET, BIEFICAA T U7 R EZBIICE R TEET, [ 7-23 BLOK 7-24 |2, IKHLEDO
B0 % 3B LA E IR ORI E > TR S EEE 5 2 >OfERLET, BMOFEE RT &
NIEBEG T AZEITHERL SR A,

RT :| RT :|
Increase f(sw) ; ;
v v
Bl 7-23. ARty E> T D 7-24. B RIRBEEDOH)
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7.3.14 F ¥ K]

ZDOT AR, WEBHIZRATAH V27 v—7 (PLL) ARSI TERY, RT BV TRREINTZEHEE L SR JE I #K
[FHE 5 LD TAA Yy F U VAR Z Y — LV ATER T DIORGISNTOET, SR E D a6,
RT &z ko TR O B0 R R E SIVE T, AMBRIUE 513, Ay F o 7 JHlEa £50% ([CAH T
T LI AARINZ D720 | BNRFEIIE B0 72056 SYNC BV D ATy 7 7 I h 2720 E3, 2D JE I
Bk, HEGE R FEFAS O B IS 5T,
FRAARRT— =7 T—RE/2lE pSleep BIEITHATTBL, A F—7 L OEE  fgw) FIIZHEIELET, 203
—ZRFO PWM BIEICEAT T 28, TAAM R A EBICHRIBILET, R#IOZ I 713, 1 7-26 IZRSENTVE

SYNG Vr(syno)
]
|‘| |‘| |‘| [
SYNC
ACTIVITY PLL
DETECTION
RT'__I BB
LIMITER
L0 0SC CORE
LOGIC
B 7-25. XA RIRZBROWRET O Y &
V1ysyNo)
V1 (syne)
Visvne) — = = = =y = -
-t > Lot > -
tpet,Syno) PLL lock Cycles tapet,sync)
< RT programed fqy >< fsw Synced <RT programed f,

X 7-26. ¥ 1 X >V EDREBHEEE

SYNC ' 1% 12C TFur I e, 213 R2D A2 #Z— 7 A ATHERL CE £ 7,
e AS AJINIH 3B BNy TRIATA2L T

o MBH TNy TATINIAELTHEEE (180°ALFHT 7 1)
o A AL —H Iy sOHITELTERLET
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7.315 HHEFEFZ v F220

DT NAAZT 2 FFED I EENT o3 o 7 BERED RS LTV ET,

o SS/IATRK B ANZEAT T ul EBEN vF 7 HEE
o DTRK B ANZEDT VHIVEBENT v T HERE

73151 7FOJBENS wF T

Tral HIEEN R DA SSIATRK EACEMENSBIEICLD., HiLF =l —ay —7 DO RUEEE
N EEEXINET, VI A= O TRICZOBEEZEIINT5Z &:t?& FXnEY A, VYT A= DT T BRI D
DIz AR =T RO AN SEBRBPEALLFET,

W =T — 7o 713, b IRWERE A B L2 H T2 IICRE STV A7) SSIATRK B AZHUIME LA BT
1. 74— R0 BV D Vg JVIRWEETOHL AN TT, Lici-> T, O KEFEIL FB B Oy N —7
IZE o TIRIESIET,

N BEEDAS— T > ﬂ_TfﬂﬁaarF?/«*\*/? M HASI TSR MODE B> OfEA high 765 low, &
7213 low 25 high IZB L LT-5E . V7N AF—F B2 T LTI-uoy 7 RS ET,

73152 F Y INEBRENSYF 25

LM51772-Q1 @ DTRK A 7713, W%B%Eﬁr%l_ﬁ SHLFET, DTRK BV OEEMN VT(DTRK DI EBRY AL
DVR%E LAY, HEEE D PWM {5 503 UACEIIIEND L, ZOBRENT 77 4 7120 £,

TN NTyF o TR OR KT IEEX, FB S ERFIOAHEEEELB 2 DI LIETEEE A, AIIENS PWM
EICED DTRKE DT 2—7 1 P AZ/ZREL T, WEIEEEEDME T LE T, 7a—7 1 $A7ADVPENEE
Hjjjaﬁrﬁ>1ﬁﬁ<f£@ PWM AN DT 2—7 1 A7V REWE @O EERRSNET, 72E20X, Ta—7 1 A
IS 30% DY5e . FB 73 ZHRFICEHRS V- EIED 30% D HBERFEAELET,

VTHDTRK)
+ TRK
_ Control

Virer)

FB

—1]

DTRK

e

-
L

L

1

LPF —|— OmMP
V(rer; _|+
+

Error
] Amplifier

AT RK/S§_

v

r
LT

7-271. WhEE Sy F o /0ET0y /R
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7.3.16 X O0—T##%

LM51772-Q1 (ZiZAR—THEA DY | ZELIZEIEL | RO EHIPAIZ D7 > Tl m O EMERES RO E T,
AN, 29 DOMIEREE R T 20BN £

m

R
SC = Wisl‘eff X 625 (29)
s ZIT.RgglE. BIREN-E— 7B HERI T,
o Lo 13 BRI —ZEBRICBUI DAL Z I ZDIN (T AV —T A T A B I HE AT
o fow 1T BIRESNT AT U7 BT
. mSC XU*‘7D*$1E*%IE'T%@
T HA L ZIBA T IEADT AL —T 4 7320414, SEL_INDUC_DERATE MFR_SPECIFIC_D7 L
AR T 4= VROMH AL E I ZDT A —T 4 T oT 4 2—T NV TEET,
FEHENTWAAL L E I RIAE IR ADT AL —T 4 7K AT LI 12C BB DT a7 I3 7 RERED 72\
A%, CFG/SLOPE "> TiEIRENT- mge % INC_INDUC_DERATE TEIREN/AMEZ T HER0T HLERHE T, #
7-6 5 M (H: mge x 1.2 E£721F mge x 1.3), 2O H UKD, An—T B L PSM =2 N DAL v a/L R IR W04
CEd,

SHES N EAREICE ST, 12C & £7213 ADDR/Slope B2 i i#s 285+ 5 2L Ic ko TAR— TR EA T
17 7L TEET, An—7HEMIEREUCE SO TIRPUBEZ BRI T2 FIEIZ OV TE, £ 7-4 22U TTZE0,

7.3.17 BBRLAJEEL Y 7 F X — P

VT IAZ—MEREIL, L X 2L — X B R 2 I FAREENE S ~ LB ESE DL T, BEIFFO AR 20— UKL £
ﬁ‘o

LM51772-Q1 TiZ. B/ O KB AR E T LY 7 b 22— ikl ie T4, Y7 AZ —MEREIL. B H B BOR
RELTEAEREHIRL ., WEMIREZFRELET,

V7K A=k =l ADBRIGRREIC SS EBEIX 0V TY, SS BV O BENFIRY 7 7L AEIE Ve JVIEWEA
VT AF—h BB Fal—ardiic FB BEEHIEIL, NEOY 7k A4 —REFtY — AN SS B AIEFRINT
WDIMHTF DY TN AR —h ar T oS OB/IELR IR I ERASEL720, HAEEE FB AT Hhc I ERLET, SS D
BIENNIIEEBELZ B2 58, V7 AZ— MMM T L, =7 — 7713 Viger) ZREHEICLET,

AN X&—]\H%Fﬁﬁ (t(ss)) = &@Kfﬁi%hiﬁ‘o

Iss X tsg
Css = ~Vgr (30)

WD, A N—=FINFT AT —T VT hpBE VTN AF—h arF o N CiEShET,
« EN/UVLO MEIEAL v a/LR%E Flal>TOET

+ VCC2 3 VCC2 [XE T % Fal>T\Ed

o THARZEA YT B—ROEFHIRF T,

o TAARIZE, b Uy MU RGBS BE DL A A FNLTONET,

o T—RAMNIYTEEIL, T —PAN Y TEREEAL VR E FES TWET
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INSTRUMENTS LM51772-Q1
www.ti.com/ja-jp JAJSWOO — JUNE 2025
7.3.18 fEEBHE >

ZDOTNARZE, EEEREIE . (DRV1) &0, AT EIZH /78I FET 2R —R L CET, ZORE T, ST
FD N F¥2L FET 2L T, Wit #E T DF v — R THIDRIANELTHEHA T& %9, Zor
OFEPIT, R2D BLNI2C #pk TN TEET,

VOUT
BIAS MUX
VCC2|
|_
|.’.
|_
DRV1 Control ¢ ] bRV1
Logic
Charge
Pump
Oscillator
v
From Main
Logic

7-28. #8E7O0v S K -DRV E

DRV1 B> CHR—ICEDIHNC, LLF ORI ATRE T,
1. =7 LA 7,

2. VOUT oitfssnsmELE 7 vy a7 v

3. VBIAS oS nsmBIE S v a7 v

4. VCC2 »bffiftsinsg CP BiEhe

DRV t'> Dy —4 A%, LY A% MFR_SPECIFIC_D8 L P AX D7 4— LR D TR E SN DR E 2L > THARD
E3 8
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7.3.19 T2 7/ S>8A INL N SAHLEEE - DRSS

DT INARZNET VN AT T DYEBEFEREN DY | SR E B EELTR 27> TEI O EMI KL £3, ZOHHE
13, R2D AL B —T 2 A A (£ T-T) FIIILVREE 8-10 | HDVNIRIETHL UAF R EI Lo TRIRSNNE T, A
N7 DHEENE T b l . WA e D3N ey 2T 4V 7' LET, SYNC BN R 7 vy 7 SSEIINE D
&L NEBD AR T W T 4 —7 V&N £, DRSS BEREIL . RO =AW LT T a7 740 L mﬂ(ﬁé&@
TUHENER T OT 7 A NI G DR TH O T, ARJE B E 0D = A8 I R TR R RO I (AM AR 7R L) T
PEREZ ) &t mﬂ&@7/§w\ SER UL OIS I O ((FM P Ik72 ) CiEREZ ) B Ed, Sbic, AlBEE
DR T DA REME AR T 572012, Z A EROBERENDSIOIZT A MIERSNET, Xf\?%*}.h?ﬁ%ﬁ Zkv ¥
ETDHHINEE) Y T N H/NRIZIZ 5720 T APV T INENRGAE, T a—T 4 AT NEF A7)V AL Tl
L ATFE—EIHERFLE T,

fowyx 1.078
fow) Low + High Frequency
Random Modulation (DRSS)
fsw)x 0.922
Internal Low Frequency
Random Modulation
Tl e High Frequency
Random Modulation
< DRSS Disabled DRSS Enabled
— — > —
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7.3.20 5—F FZ1/7

LM51772-Q1 12X, 4 2Oayy 7 L~UL nMOS 7 —h RIANRSPREIHSNTOET, RIANE, FREEEEIC L E
TR ON—=T TV DE AT 7o LET, T AAARAEET—REIIBREE—RDOHE, o/ —
7 TV D NAYAR AA T ZKGERNIA AT DHENHOET, NS —k RTANT, AT 7 EER ThHLHL
V=TT DON—="T TV NoDEREILATHIET, ZOMEEY R —N £, 207D Ktk 72BN 503
DN | I/ NEOFE LB IR A CTEET, MW EBREIEIREE ) D78 LM51772-Q1 TR/ 45 SU — FET
WA C, WHENEE YR —NTEET,

LO BLOHO L, BB H#HICIVEH#EINTNDD, il O S REIRFICA AR D2 E1EBS ST E
T, FBEED PWM B w708 LOX B2 24712958 L FORMENHT-SIDET HOX BTz 8
A/o

1. /D WEREBEFH (tydeaq) (CIELETS

2. LOx l:°‘/0)5’5r75> *ﬁﬂjXV//a/l/f\ VTH GATEOUT) %TE’)TU\&'@—

ZOBEIL, HOX 7547 T LOX B4 v DAL FEETT,

BINOT —RART 7 UVLO a2 /3L—H | ZXoT, 7 —b RIANRD 1 RAIEREBENERINET, Zoar L—
1% SWx & HBx D ZEFEEALHRLET, BENAL v a/LRE FELE, ABEa N—FOEEIL 7 IR0 E
T VT ARE—FFRUCESTEDO FRIAL v a/LRIZET BE. T AL AT HEICHEEISIET,

512 LM51772-Q1 1% SWx & HBx WD FIEEAZEMRLETZOBENI T T RO AL v a/LVREBIEEBZD
L LMB1772-Q1 13X ERIEAE T 7747 1L BEE T NAEZ T LET,

TYyRZALEIT, VY AHX MFR_SPECIFIC D6 LY A% 74— )L RKOFE P O SEL_SCALE_DT .
SEL_MIN_DEADTIME_GDRV THilffl CE£ 7,

TIVr—ar T PC A S —T oA APMERA S T4 1, CFG-PIN (% 7-6 ) #/LC SEL_SCALE_DT %
FIRTHZLETEET, ARX—TNICTDE, T IAHNIDT R FA DGR EDFEURET 15ns HEML £,

SHIZ NP AR —HF AR OER (7 vR) KB OJE I A DA 7 v ay TRETEET, 22T Ay F o
JABEDMEL . A F 2 7 AR O @ WMEIEEE 7 7V r—ailBid s, vU= MOSFET Qg D — Y72
WZOWTCIHALET, 2047 ar WEMESNNTWDEE | Ay F o 7 R BB E<RESNDET v RZA LTS
RROEF, FEE L, L A% MFR_SPECIFIC_D6 L¥2% 74— LRDHB] ¢ EN_CONST_TDEAD %/ fi]
LCAR—T NEET 4t —T M TEET,
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’J] vCe
L

HBx

OV_CLAMP

0
X

HOx

[
LI

o]
@

LEVEL
SHIFTER

\r_\_i
T3T, T¥
.

V1. gooT,uvL0)

Pt o

1

GATE Vivee)
—B— Lo
PWM & \
DELAY
'_
’J 't Q2
LOx
L]
'_
Hai
/ PGND
L]
R 7-30. #EETO Y SRS — b RSAN
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7.3.21 o=/ EFET#1& (CDC)

r—7 )VEIERE FAEREREIX, IBMDYET—k v T BN ISV DO AR BRI TH I EE S
INPMEIZR BT 50I1I &b ET, 7 — 7 VEERE FHifE iﬁ{m%/ﬁﬂmb HIESN-BRICHA L T AEEEA
7y RLET,

44"<~7“/w>i757{:\ B (ISNSP/N) @ gm B¥iX, CDC B HBIL-Eifi 265 L £3, CDC B> DEE
X, A TEIEICRT 5472y ML THINENE T, 1V 2B 2720 8912, CDC B DIRPIUE A &R T 52 LA #E
BLUET, ﬁ@ﬁ%?ﬁﬁﬁb“&fiéb\o

Vieoe) = (Vasnse) = Vasnswy) X g9mcpe) X Riepc) (31)

H B O#PH T — 7 VR T A %2 EfEICBESE 5720, CDC 47y hd 7 1 1% CDC_GAIN LY AH Evh
TFulILTEET,

CDC B&fElT. SMERDT 4 —F w7 43 EER L FIREICEIEL £9°, 100kQ DIFRSy Eem D FAFRHL A 452 L2 HELE
LET, ozt 4554 . CDC D4 112 Rtop/100kQ ZFE L £,

Ti%., CDC #BEDhlE iR E R L TQOET,

Vo(ofiset)

2V / CDC_GAIN 0b11
1V

CDC_GAIN 0b10

CDC_GAIN 0b01

025V CDC_GAIN 0b00

»
L

V(coo)

1V

B 7-31.VoA7tw k& CDC EEE DR
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7.3.22CFG E>HLUR2D 1> —2 11X

LM51772-Q1 (21X 4 SO$GU/T VXV EERE S (R2D) 72360, CFG1 1X ADDR/SLOPE &°> Ol A FHEAVE T,
F¥x/L CFG3 #L1U CFG4 1% SDA/SCL B L HALIITHY, 12C HEREN LI TV D5 A DAEH TEE
‘a‘o

CFG b OEHUEIL, 7T ARDEPAY =7 AR ARV B LTy F S E T, nRST BV OFEENI LS
b, VCC2 FEIEMN VVCCZT_(UVLO) ALy a)VRE TFEILDET, ZOBPRUFE L TEET A, £ 7-4 12, ATRERT A
ARERLE . CFG B DS ERMPUBEOR A R L E T,

£ 7-4. ADDR/SLOPE E ¥ (R2D-CH1) D& DHIE

# Ricrg) / kQ 12C/ADDR Z2r—7#ifE (msg))

1 GND I2C A F—7 /v TRL A Ox6A T 74V NVM 3 E 0.875

2 0.511 0.25

3 1.15 0.375

4 1.9 0.5

5 2.7 0.625

6 3.8 0.75

7 5.1 0.875

8 6.5 1

5 53 12C M%) 15

10 10.5 2

11 13.3 25

12 16.2 3

13 20.5 35

14 24.9 4

15 30.1 4.5

16 VCC2 12C C A% —7 /)L TR A 0x6B 77 4/Vh NVM % E 0.875
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& 7-5. CFG2 > (R2D-CH2) B Dl E
# R(cre) / kQ EN_SYNC_OUT SYNC_IN_FALLING VDET_EN PCM_EN
1 0 %)
- )
2 0.511 B )
3 1.15 0 - 7
4 1.9 H5h § L
— w2k
5 2.7 MEZ5) .
— E%5)
6 38 Hh .
- HEh
7 5.1 plige) £
8 6.5 5 ’
9 8.3 %)
- )
10 10.5 B )
11 133 o . 7
5
12 16.2 %)
H5h H%h (30%)
13 20.5 E5) .
— %)
14 24.9 5 5
15 30.1 %) — 7
16 36.5 5 ’
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£ 7-6. CFG3 ' (R2D-CH3) B D=

# Recro) ! kQ EN_VCCH INC_INDUCT _DE-RATE | EN_CONST_TDEAD USLEEP_EN
1 0 E5h
” W4 (20%)
2 0511 5 e
3 1.15 ) - e
H%h (30%)
4 1.9 =5 _—
5 2.7 AIE53) ' 7N
= 40 (20%)
6 38 A4 o
! > 1 H%) (30% .
8 65 g # (30%)
9 83 50
” W) (20%)
10 10.5 52 o
1 13.3 ) - e
H%h (30%)
12 16.2 a4 5
13 205 50 . ’
40 (20%)
14 24.9 A4 .
1 . ) H7% (30% .
16 365 5 # (30%)

52

BT 5 7 — R (DS

L HDE) FEF
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£ 7-7. CFG4 £ (R2D-CH4) B DOHIE

# Ricre) / kQ DRSS SCP -tHhy” E—F A DEHEHIR BB R
1 0 %)
- i
2 0.511 )
— 2
3 1.15 25 -
4 19 — > )
~ piiiy)
5 2.7 E2Sh
“ )
6 3.8 ) .
7 5.1 EZsh .
~ 2
8 6.5 H2h
9 8.3 gl
- i
10 10.5 H2h P
1 13.3 ) N o
12 16.2 4 £f5h )
13 205 ) i, o
14 249 =5 e i
15 30.1 %) 5 7
16 36.5 =55 »
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7.3.23 BELGEREE
7.3.23.1 =

FRAANIAT —HA L VAL PEFEIN TR, A F—T A A% L CERIEDBIEAT —H A E Gt A DT LT
TET

P
D
S
ILIM_OP 7
A
T
U
R2D_DONE DONE S
BUSY —
BOOT DONE
BUBO_EN
DC OFF
PG
OVP1
s o VOuT ]
OVP2
r R Q-
CL_OCP FLT
Handler
IouT s
S Q b
P A
R QR T
r U
VDET s 12G scL
INPUT = SDA
B
o L
T
TSD TEMPERATURE
THW ) — s Q
R QI nFLT/
r :l nINT
CRC_FLT CML |
B 7-32. BEETOYIRT I NV RS
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7.3.23.2 BUSY

TINAA LURE T 4= )L RINE D —ThHoH0, IO THEASNTHWDLEE ., 2O Y ME high T, Y 7970
high DEEIL, 12C A2 X —T 2 A AN LTI EZIARTHERS N EE A, ZOE Y NI, T A ADEE) % O RS E
j—

7.3.23.3 OFF

TSAZD A3 Tam@m A EIE (VvouT) < Vrspa)) ZHEHFEL TUWRWEE | high 1220 E3, ZOEYMNE, AT LA
INZES TR NR—=ERF IS TOBEEICD high I2780E T, ZOE VNI, T A AR E#% O At S ET
7.3.23.4 VOUT

H ) B EEAL v a/LR (OVP1, OVP2) #Bx £L7-, ZOTT—|L, LIURIRIUTSNEHET, Eald v —
Y AVNPRETHETTvTINET

7.3.23.510UT

WEFIREREE T, A X 72O —7EBIRHIRIZET DL ZORBIZ LA LET, 20T =3 LYRFRIITE
NHET, oIV — Y AINVDPRETLHETTyFINET

7.3.23.6 AhH

AFyEJER (VDET) £72i% UVLO #KHiA5, 3Soh RV ALy a7 m— L ZeéamtLEd, 2o —i3,
LRGN IVT ENDHET, FlFINT— S AT PHEATLETTyFINET

7.3.23.7 ;B

FSAAH TSD ARREICHAT LI, 70 T ATTHEAR@EE S AL v L a L RICELE LT, ZOTZT—IL, LYASRIY
TENLET, 1INV — P AVNARRETIETCTYFENET

7.3.23.8 CML

TINAAL, NEaY w7 73 Ve LET, DFED NVM AEY F oo/ AL oTT —HRFAXU NSRS
FL72,

7.3.23.9 ZDfth
AAEH
7.3.23.10 ILIM_OP

ZOEEIE EERHIREEBICA R —T N SINET, BILIIV I N T A AT —T )75 TGS F 513 low (2
e0ET, TSI LSNIZEBRHREBIRAL v a/LR (12C £721% ISET 24 ) (23 5L, 8 528 high 12720 %9, PD *
T —H A SANE, ILIM_OP F 52 ko TRIEBICEALL £F°, AJMEHETFud RALCr Yy FREINET,
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7.3.23.11 nFLT/nINT E> A

B>k EN_NINT (& 8-11 &) 73 0b0 |ZFR ESIL TV DA nFLT/NINT B 13, STATUS /A M@ Sz 9
TO7HN R LET,

N ZEEO R ENE | IR —RAIE L7254 nFLT 213 HighZ IZEY £, STATUS /SAh~D A
IHEH72D T nFLTNINT EN327 Yy FRRSIET, 20728 FLT Ev O F RINERRNT tyner-piny TRODILE
‘a—

FEFIL EN_NINT ZEIR9ICE 352813 HELEL F8 A5, CONV_OFF RREDHNZAH 42 LI HELIL A,

EN_NINT = 0b1 DO &A . nFLT/NINT B3 BIVIAZE L THREL £, STATUS_BYTE ~ DBt {E 75 &
USB_PD_STATUS_0 ~DANNEALT D&, ZOE BT VSHET,

732312 RAT—F A N1 b+

W27V T 321 L FOFIEEEHLET

12C 75 CLEAR_FAULTS NA RO EXIAREZFEITLET,

CLEAR_FAULTS /A MZxt3 5 12C e L& FITLET,

STATUS BYTE ~® 12C EXIAHLZFITL, 7H/LMS [1] TRENTZHA, 2O v M IZRELTZITL
F9, ZHIZED, OLD STATUS BYTE #EHEIAA T, EW T4V T LTI T 52N TEET,

wn =

7.3.24 (REHEE
732419 —=3)V ¥+ v k¥ UV (TSD)

FRAADBNC LD HREZBIET 5720, XA DIRENERSINET, MESNZEER—<IL Uyo T ALy
Al REBRLE, TARAADOEEREILLE T, IRENY —<IL vy MU EAT U A% RalbE, TSD 12 513iE
IR, A2 FSM OEFRIZNMES T "= TEFEMEICREDET,

7.3.24.2 BERE

DT NARL FANOBREILEBIEE . FI AT LNOT IV r—ar O7 4V e il 45720 ehy” £—
RS ERBEA 2 QW ET, CSA B L CSB BV DM DOY —r Bty v 7 EEE B2 75612 CL_OP 23K
HENET,

PREWREA AN T DL, FEDPRINESNIZGE, 2 =2 OBEIIE L, v =23 FRE L ET,
NVM Lo 2ZDE vk HICC_EN (210, OCP A %—T7 720 ET,

7.3.24.3 HHBEERE 1 (OVP1)

ZOMEEIREWREIL, FB B N7 4 — Ry 7 OEEAREHLET,

NPV SFEAVE VIR N A=Y A W NV V(REF) IEMELL TNWDT2 | b7y F 7 HRED 1 > (DTRK, ATRK 72E) 28 V,
HIEEZEE LIS EG Th, OVP1 L5 EfEEEL £ 7,

ZDaN—ZT, OVP1 AL a/L RO RN THEMEEZHERF L E T,

fE T, SBIIDY— 7 EFRERET 579 OVP1 17 4B —7 U0 ES, OVP1 2813 AV—7HICZDEE1D
FEEND RSN LB~ AT INET,

ZOMRENL, YT 22 —FFET . BLXUYME FB OROVICNE 74— R 22 LI 8T 42— 7 Wz %
_g—
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7.3.24.4 H/1BRERERE 2 (OVP2)

ZOMEREIL, AN 7 4 — RSy B EITMIEE N ELKEIEL TRV A (F AR — R NE IR U DR L7 55
BIRENCT AR E L NI T DR ERHY ET,

W EEREEEIL, 2o N —2DaT LT 7L A VAT ATRBSITCWET, fxt /1 EEIXEE RS, OVP2
RENNTENDL L, =4 nPy 7T EEDOSS0 5 LR 2T 57O IE Y2 HE (REAF YT £—F L)
ZITWET,

VOUT > CHIAEEAL v a/L R Viyovpg) DERSNDL, ALY 0Py 3as "—2O&E N BeT 12 —7
WL, AT =R TEALE =X AREICBITLET, (HELERZDAL vy a/LRE FESE, 2L/ X—XOEE
DEHEINET

JRWENERLPHIZ X IG T 5728, OVP2 AL w i a/LRX V_OVP2 L VA 74— LR CT s I ARHETT,
HEEBNEEKT D202, OVP2 RIEEEA47ICTEET,

VOouT

Co
I > OVP2
77777 >

DAC I MFR_SPECIFIC_DD[5:0]

Main
Logic

7-33.0VP2 D70 v &

7.3.24.5 AhBERE (IVP)

AINBEFERHEIL, 2o N—=2Oa7 B RTEBESNTCOET, BIRAH DD AL, A1 —ANEHKE
VI TERLIHSTEGAT, TAAAROBEEBGIET M E RSO ET, 2 =X D5k PWM E—RKNT7 774773
Bt EitlT Ao —7EIRHIRECTAILRD ATREMEDRHY ET, VIN AT AN BEAL v a/LR Ve (SETD
& PREREREIC 0 3R] PWM B—R 2342720 . VIN 255 VOUT ~DFEFR OO NG S Ed, ASJEEN
ANVEFRHERELE TES7-%, PWM E—RE2FOENCTHIENTEET,

VT+(|VP) DALV a2V, V_lVP LoAK 74’»*11/]\?%?%3[?1’2“(\ EN_'VP E/}"’C%/]"IZ*‘7/I/VC‘%—Ei'§*O
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7.3.24.6 AhBEL 21— a3 (IVR)

ANBBEL X2 —ray (IVR) IZEWANEEEHIEILET, EEAOE—7EBIRGIR, T34 7 var 0 E
TRHIIRICE > CERAHIRL £, BEBEEZ, IVP_VOLTAGE LV AX 74— L ROaHIZL>TFrr I a8
9, EN_IVP L EN_IVR Offi 5% 0b1 IZREET D&, IVR BEREDA R —T W20 ET, HEBRB AN ZRE TEHE)
12, fPWM Z2A X =T N2 H0ERHVET, MODE L 28 low IZ7 v ENbE, FPWM DNHE A R—T NVIZR5E
T, IVR @RI LS ET,

EN_IVP EN_IVR
VIN
+ {
1 ™Y To IMON
c ~ DISABLE | | >
. \BLE |
V_IVR
v | 11T
EN_IVP EN_IVR
h

0 OVP2
~ DISABLE 1

B 7-34. #8870 v J B IVP/IIVR
73247 XT—F 9y R
ZOT AR, ST — T yR (PG) MHIERENRHY T, NES PG 5518, BRI SN ET,
YThARF—=b FUTPHET $ oL, U — ZyRERDBFIFREICRD ET,
7.3.248 7— bR Sy JEEERE
= RIA3D 1 WAEIREE L, NET —FANT v~ UVLO au L —Z | ko TERSNES, 20z " L—X

I3 SWx & HBx BIOZEBBIEAEARL £, ZOMMBIAEIT, IROFIET 2 SOE—REPH—RLET,

1. fPWM E—RTRIELZEEN VTH-(BST_UV) ZTFEDE, 3N —RI—TEDEDAAA T 7 AT VIR EEER
FEIELET,

2. PSM-ACM F-BEEEMETIX, BOOT_UV IZIDas N—F DA T T PRI TSI, 7 —h ATy T BIENHE
VZ7LyvadiVEd, —EDBITLyia A 7VERHIDRE L7212, BRIaSHIZ Ay F 77 BOOT_UV %
EEIL2WEEE ., BOOT_UV R#lTa R—FEWEEZIET 774712 ET,

73249 7— bR Sy TBBESIS VT

MR FET 77— RIS —h RIA T RS2 ARET D728, 77—k RIANTITWEE 7 70 7 PHEHESNTNET, 20
BN Vrnest ov) & LREIDE BENAL v a/LRE LR THSHIRY, IE‘F?F77/7 A1 HBxX 25 Swx ~DF&
Ouff//?bij—

7.32410CRC-Fx v ¥

NVM D7 —ZHE GV ZRER T 5720 7 3 AIZIE CRC 7 /VTVX LRSI TIY , 73 A NVM IZRAFSI T
b‘é?—&®?‘:/?‘ﬁ‘A%éEE§ZLiﬁ“o

ZDF =7V LF, BET YT T T aATHBRNAERSIL, @50 NVM L AZ R GFENET,

NVM 7' —hk 7=—XDt;, CRC 7NVIVALT, B—RENZL I AFDF =7 bk BET ANTAERINTZ NVM
LY RBRESTOBT =y 7 AL ET, 2 SO LA E, 731 AT CONV_OFF {RfEA & T ¢
XEHA,
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7.4 TNA ZADWEET— R
7.4.1 #FE

KT NAAL, BRI EZ R 57 2L nPy s a7 2L TWET,

7.4.2 05y 2 KEDHHA

-

DEVICE_OFF

\

Vien) < Vren

Vien) > VriEny

é MAIN_LOGIC_ON )
K’ 4 POWER_STAGE_OFF (CONV_OFF) )
Ir2d_read_done
( HOLD_R2D ) ( READ_R2D 1
r2d_read_done
entry: discharge Css)
J
Vi < Virquvio) r2d_read_done
Il &&
BOOT_UV =1 Vienuveoy > Viruvio)
Il &&
Vveey < Virsvee) Vieey > Virsvee)
&&
BOOT_UV =0
FOWER_STAGE_ACTIVEW
Ty<Tum Ty> Tyrs
( TSD \
entry: discharge Ciss)
\\§ 4

B 7-35. IKKEEER K
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7.57AQ55=204
7.5.1 I2C /Y BIfF

12C SAZ, v ba—T L~ HOH—F Y T S ADR OBV 7T, 2OV 71, L IT IV ray (g5 (SCL) &
VTV T —2{55 (SDA) THREND 2 MAASAEMEHL TSt snEd, v ta—JL4—7 v N L OO T
—HB(E T, VTN T —F FAL MBI ThHLHG G EOLAETH, YIT IV ZayZ|Zidar b —I b EIRD Mt
MENET, KT AAE, VTV T—% T4 (SDA) ETTF —2%E 5T 52004 —7 0 RLA %2 T
FI, THEEHICRL A H 1% high 12T 2120%, STV T =X TA NPT TN T v 7B a Rl E 3505
MNBHVET, ZOT AR X, =7 b 2C A2 X —T 2 A AZFRANF T, EHET—F, 77 —AME—F, 77— AhE—
R 7S 2@EE SR —RL, EHE kK 100kbit/s, 400kbit/s, 1000kbit/s DT —# L —KTC, | 2C #24E 3.0 A HMED
HHEBENALTVAS TRy 7 BERE R 2 TOVET,

ZDTNNAAD T EvbDOH—4 vk TRUAIL, ADDR/SLOPE v | 2 GND I 7 VE 77588 1% OX6A, B8
VCC2 IZHEHGIN TV A4 1T 0x6B ¢

T —HiEEE, LFORNIRTINNZ, arhe—F DA% —h B hafii L CBRASLE T, START §:44:1%. SCL E 5
@ high {843 C SDA A A% high 725 low |ZEB T 5L &SN ET, A¥—F B NZET 5L, 7731 A1% SDA
ATITUIT N T —=25ZEL, AT RUABLOHIEE #xF v/ LET, #—5 vk TRLA B RRT A ZAD
IO ESN TGS, T A REIT 7 VY SV AERITL, LY A TRVARET — 2O 5% M LET, 7 —
HIEEIF A LR OZEFTT SAACEEEINDT —HT—ROZEICE> TR T LET, BRI, SCLIF
20 high ORIZ SDA AFI745 low 256 high |ZEB 52 L LS ET, SDA T DFNLSNDTRTOES
1%, SCLE 5D low E3 DHICHAETDLENHVET, HNRT VA BT TRVA F—F2 U—REZE L%, 7
IV BRITENET, 12C Ao X —T oA AT, LU AE TR A% HEL — 7 RS 5720 KRED 12C #zk(C
DONWTHEDT —% T —REEFTEET,

START ADDRESS R/W ACK DATA ACK DATA ACK/ STOP
nACK

t, | [tsupar
N

—

f— |

thp;paT tHiGH

K 7-37.1°C T—9XBEIYAZIY
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SDA |\ | / )( Y
! % tsu:paT;MAX
et || /]\ h
L 78771 tHD;pAT:MAX

B 7-38. RADIME LMY /IIETHRYERE®D I2C F—FRESFA1I Y,

7.5.220v2 XMLy F

a7 ARy F IR — SN TWER A, TARAAANRE D —DLXIZT RV A ESN. ZE LT — X 2B TE
WA TARARIFDORN T I ar w2 T VvV Ui A, 2. TAAMART —MREEDLE|Z, o ha—T R
12C "7V ar BRI AR AT A ATREM N D £,

7.5.3 77— EX 74—V
ZOFT AT, 4 FEEO AR EZABENEEZ YR —RL T ET,

o EBSNIZL VAL TRUAINLD B— 2 H0,
o ERENTZLIREZ TRLANSD H—EXAL,
o EFRINTZVLTIAE TRUADLBIMGEINAY —F vyl di il
o EBRINTV VA TRUADLGESND Y — 7 Vv )V EZIA R

7154 FHZSNEL RS 7 RLADSDE—FLRY

EFRESNIL DA TRUANLD H—G A0, ERSNIZL P AY TRV AP E—G A DT7 +—< v R L E
Fo FP. b —TIHRBRMEERITL D, 7 EYhd PC TRLAZEFELET, RIZ, avbr—713 0 #H XA
AT EZIABBEELIATL CWDIEERLET, ar b —J13, A=y b7 7 /)y P a5 358 NAERIZ 8
EVIDOLTRAY TRUVAZRELET 2 BIEOT 7 /0y % T3 RENES 12C L PRS2 3F 5a ER SNV ISR E
LET, RIC, 2 b —F 30 UIABI R EH4TL. 7 b 12C TRUAICHENT 1 ZRITLC, st B0 @hiEs
FAFLTOBIEERLET, 3 [BIH DT 7V VaZla 58, AV Ma—F 3SR 7 A AR LET, Z 0%, 7
NARIARA LDV D RINE 8 By DT —FfEzilkLET, artrn—F37 7 /Yy (NACK) Ziks, 45 1k 5%
FATLET, ZHUCED, LOASFEAHUITIR T T,

read read
| S | 7-bit target Address | 1 | A | DATAREGADDR K | A | P | | S | 7-bit target Address | 1 | A | DATAREGADDR K+1 | A | P |
I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege

B 7-39. EREN/L P RS 7 RLADSDHE—FZARY
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7.5.5 TESNELSRS 7 RFLADSBBENE>—0 >+ /0 READ

e VLBV ENWEIL, ERINTL VR TRUANLBGENAY —4 3 %/L READ 27T X910, H—
FARD T BV EYRRELZH O T, b =137 —HF NAMeZELTZZEEaT 7 /00T L, TAARFLORE T
RU A& BB A L ZIA LT, IRDL DAL NS T — 2 %R U ET, T —XiRikid, DT —% SAeT 7 /00y
B AR AR ET I LI TEIELET,

write read

| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | S | 7-bit target Address | 1 | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |’ """"""" | DATAREGADDR+n-1 | A | DATAREGADDR+n |A | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege
B 7-40. BRIV P RS 7 RVADPSRBENS S —5 2 v )V READ

7.5.6 EHZSNELZRE 7 RFUIND E—FEA%

EFRSNTL VAT TRUASNOE —~EXALIL, ERBINTVLUAE TRUAND B—EXALOEERLET, £
T A b —F IR A RITL TS, 7T EV D 12C TRV AZFELET, WIZ, ar b —F 3 EBX AL BELFE
ITTAHZEERTIOIZ 0 ZEBZIALET, av b —F3, F—T v Npb T 7 VoV EZAETHE NARRIZ 8 B b
DVIAR TRV AZRELET, 2 BEDOT 7 VP, TR 2C LYV AZ TRUAZ ERSNIEICREL, o
YRE—IN 8 BV ND T — AR EXIALET, 3EIBDOT I IV EZETLE, TAALAT2C LAY TR A% 1
TOHBA L ZUASRL, b —FIEIE SR ERITLUET, ZAUTED, LU AFEZARITK T T,

write

[s| 7bittargetaddress [0 ] A|  8bitRegister Address [ ] DATAREGADOR [a]P]

I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege

K 7-41. EBEINEVPRY 7 RUVAADE—FEiAH

7.5.7 EESINELRSY 7T RFLANEB8EhE>—0 22+ /0 WRITE

I VEXALEMEIL, EBINTLIRE TRLANSBGEN S —7 2% /L WRITE (SR T X912, B—
EXABLT OV ENEELTZH DT, T3 A0 ACK ZRITLI-BIZar ha—IBME ISR E LR WRE. T
INARIL I AE TRV A% 1 T OHBIRINCALZIA R, 2 b —F 3R DL P AZICEZATL LN TEET,

write

| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |’ """"" | DATAREGADDR+n-1 | A | DATAREGADDR+n |A | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege

H7-42. EBENLPRY ZRUADSRABRENS > —45 >+ )V WRITE
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8 LM51772-Q1 DL PR %

LM51772-Q1 L AEDAEN T ENTZV VAR % 3o 8-1 ITRLET, & 8-1 IZRWLTVAX 7 Fyh TR AT
FRCFRF AL R T L URFIONRITEH L2 TR,

# 8-1. LM51772-Q1 DV PR %

TRLR B LIOREL, I a
0x3 CLEAR_FAULTS CLEAR_FAULTS FoR

0xA ILIM_THRESHOLD ILIM_THRESHOLD FoR

0xC VOUT_TARGET1_LSB VOUT_TARGET1_LSB FoR

0xD VOUT_TARGET1_MSB VOUT_TARGET1_MSB FR

0x21 USB_PD_STATUS 0 USB_PD_STATUS 0 FoR

0x78 STATUS_BYTE STATUS_BYTE FoR

0x81 USB_PD_CONTROL_O USB_PD_CONTROL_O FoR

0xDO0 MFR_SPECIFIC_DO MFR_SPECIFIC_DO TR

0xD1 MFR_SPECIFIC_D1 MFR_SPECIFIC_D1 FoR

0xD2 MFR_SPECIFIC_D2 MFR_SPECIFIC_D2 FoR

0xD3 MFR_SPECIFIC_D3 MFR_SPECIFIC_D3 FoR

0xD4 MFR_SPECIFIC_D4 MFR_SPECIFIC_D4 FR

0xD5 MFR_SPECIFIC_D5 MFR_SPECIFIC_D5 FoR

0xD6 MFR_SPECIFIC_D6 MFR_SPECIFIC_D6 FoR

0xD7 MFR_SPECIFIC_D7 MFR_SPECIFIC_D7 FoR

0xD8 MFR_SPECIFIC_D8 MFR_SPECIFIC_D8 TR

0xD9 MFR_SPECIFIC_D9 MFR_SPECIFIC_D9 FoR

0xDA IVP_VOLTAGE IVP_VOLTAGE FoR

FDO/INEI2 VT ED I, BHEIRE s T BA XA TR 5 TEIDLTNWET, £ 82 (2. 20/ arTrotk

A BAFIAEAL QOB —RERLET,

% 8-2. LM51772-Q1 D7V tR #4F 2—F

Trexsa7 | wR | Bi97
HHT AT
R R [l
HERABLZAT
w W [#xa2
Uy hEIIET 74/ Ml
-n | [V M DR IET 7 il
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8.1 CLEAR_FAULTS LY R% (7 KL X =0x3) [U v b =0x00]
CLEAR_FAULTS % # 8-3 [T/RLET,
WS R IRV ES,
FGOFENTZAT—EZA TF5 7 T _XTIVT
£ 8-3. CLEAR_FAULTS L' R4H D7 4 —JV RDERHA

Evh TA4—NEF GAT ek B
7:0 CLEAR_FAULTS R 0x0 TRVAIZT 72 AT 57200 T, BEEEZVT /] §E
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8.2 ILIM_THRESHOLD L% (7 KL R = 0xA) [U v b = 0x64]
ILIM_THRESHOLD % # 8-4 |oRL £,
WK R IRV ET,
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#% 8-4. ILIM_THRESHOLD L2 X4 D7 1 — )L RDFEHEA

Evh

TA—IVE

ZAT Veyh Wi

7:0

ILIM_THRESHOLD

R/W 0x64
ZEBLELOTT
0x0 = 5mV (0.5A)
0x1 = 5mV (0.5A)
0x2 = 5mV (0.5A)
0x3 = 5mV (0.5A)
0x4 = 5mV (0.5A)
0x5 = 5mV (0.5A)
0x6 = 5mV (0.5A)
0x7 = 5mV (0.5A)

0x8 = 5mV (0.5A)

0x9 = 5mV (0.5A)

OXA = 5mV (0.5A)

0xB = 5.5mV (0.55A)
0xC = 6mV (0.6A)

0xD = 6.5mV (0.65A)
OXE = 7mV (0.7A)

OXF = 7.5mV (0.75A)
0x10 = 8mV (0.8A)
0x11 = 8.5mV (0.85A)
0x12 = 9mV (0.9A)
0x13 = 9.5mV (0.95A)
0x14 = 10mV (1A)
0x15=10.5mV (1.05A)
0x16 = 11mV (1.1A)
0x17 = 11.5mV (1.15A)
0x18 = 12mV (1.2A)
0x19 =12.5mV (1.25A)
0x1A = 13mV (1.3A)
0x1B = 13.5mV (1.35A)
0x1C = 14mV (1.4A)
0x1D = 14.5mV (1.45A)
OX1E = 15mV (1.5A)
0x1F = 15.5mV (1.55A)
0x20 = 16mV (1.6A)
0x21 =16.5mV (1.65A)
0x22 = 17mV (1.7A)
0x23 =17.5mV (1.75A)
0x24 = 18mV (1.8A)
0x25 =18.5mV (1.85A)
0x26 = 19mV (1.9A)
0x27 =19.5mV (1.95A)
0x28 = 20mV (2A)
0x29 = 20.5mV (2.05A)
0X2A = 21mV (2.1A)
0x2B =21.5mV (2.15A)
0x2C = 22mV (2.2A)
0x2D =22.5mV (2.25A)
0X2E = 23mV (2.3A)
0x2F = 23.5mV (2.35A)
0x30 = 24mV (2.4A)
0x31 =24.5mV (2.45A)
0x32 = 25mV (2.5A)
0x33 = 25.5mV (2.55A)
0x34 = 26mV (2.6A)
0x35 = 26.5mV (2.65A)
0x36 = 27mV (2.7A)
0x37 = 27.5mV (2.75A)
0x38 = 28mV (2.8A)
0x39 = 28.5mV (2.85A)
0X3A = 29mV (2.9A)
0x3B =29.5mV (2.95A)
0x3C = 30mV (3A)
0x3D = 30.5mV (3.05A)
0X3E = 31mV (3.1A)

ISNS EHHIIRAL v a/V NEE, ZyaNOER, 10mQ O 2
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OX3F = 31.5mV (3.15A)
0x40 = 32mV (3.2A)
0x41 = 32.5mV (3.25A)
0x42 = 33mV (3.3A)
0x43 = 33.5mV (3.35A)
Ox44 = 34mV (3.4A)
0x45 = 34.5mV (3.45A)
0x46 = 35mV (3.5A)
0x47 = 35.5mV (3.55A)
0x48 = 36mV (3.6A)
0x49 = 36.5mV (3.65A)
Ox4A = 37mV (3.7A)
0x4B = 37.5mV (3.75A)
0x4C = 38mV (3.8A)
0x4D = 38.5mV (3.85A)
OX4E = 39mV (3.9A)
OX4F = 39.5mV (3.95A)
0x50 = 40mV (4A)

0x51 = 40.5mV (4.05A)
0x52 = 41mV (4.1A)
0x53 = 41.5mV (4.15A)
0x54 = 42mV (4.2A)
0x55 = 42.5mV (4.25A)
0x56 = 43mV (4.3A)
0X57 = 43.5mV (4.35A)
0x58 = 44mV (4.4A)
0x59 = 44.5mV (4.45A)
OX5A = 45mV (4.5A)
0X5B = 45.5mV (4.55A)
0X5C = 46mV (4.6A)
0x5D = 46.5mV (4.65A)
OX5E = 47mV (4.7A)
OX5F = 47.5mV (4.75A)
0x60 = 48mV (4.8A)
0x61 = 48.5mV (4.85A)
0x62 = 49mV (4.9A)
0x63 = 49.5mV (4.95A)
0x64 = 50mV (5A)
0x65 = 50.5mV (5.05A)
0x66 = 51mV (5.1A)
0x67 = 51.5mV (5.15A)
0x68 = 52mV (5.2A)
0x69 = 52.5mV (5.25A)
OX6A = 53mV (5.3A)
0x6B = 53.5mV (5.35A)
0X6C = 54mV (5.4A)
0x6D = 54.5mV (5.45A)
OX6E = 55mV (5.5A)
OX6F = 55.5mV (5.55A)
0x70 = 56mV (5.6A)
0x71 = 56.5mV (5.65A)
0x72 = 57mV (5.7A)
0x73 = 57.5mV (5.75A)
0x74 = 58mV (5.8A)
0x75 = 58.5mV (5.85A)
0x76 = 59mV (5.9A)
0x77 = 59.5mV (5.95A)
0x78 = 60mV (6A)
0x79 = 60.5mV (6.05A)
Ox7A = 61mV (6.1A)
0x7B = 61.5mV (6.15A)
0X7C = 62mV (6.2A)
0x7D = 62.5mV (6.25A)
OX7E = 63mV (6.3A)
OX7F = 63.5mV (6.35A)
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0x80 = 64mV (6.4A)
0x81 = 64.5mV (6.45A)
0x82 = 65mV (6.5A)
0x83 = 65.5mV (6.55A)
0x84 = 66mV (6.6A)
0x85 = 66.5mV (6.65A)
0x86 = 67mV (6.7A)
0x87 = 67.5mV (6.75A)
0x88 = 68mV (6.8A)
0x89 = 68.5mV (6.85A)
Ox8A = 69mV (6.9A)
0x8B = 69.5mV (6.95A)
0x8C = 70mV (7A)
0x8D = 70mV (7A)
OX8E = 70mV (7A)
OX8F = 70mV (7A
0x90 = 70mV (7A
0x91 = 70mV
0x92 = 70mV
0x93 = 70mV
0x94 = 70mV
0x95 = 70mV
0x96 = 70mV
0x97 = 70mV
0x98 = 70mV
0x99 = 70mV (7.
0x9A = 70mV (7A)
0x9B = 70mV (7A)
0x9C = 70mV (7A)
0x9D = 70mV (7A)
OX9E = 70mV (7A)
OX9F = 70mV (7A)
OXA0 = 70mV (7A)
OxA1 = 70mV (7A)
OXA2 = 70mV (7A)
0XA3 = 70mV (7A)
OxA4 = 70mV (7A)
)
)
)
)

)
)
)
)
)
)
)
)
)
)
)

OXA5 = 70mV (7A

0XA6 = 70mV (7A

OXA7 = 70mV (7A

OXA8 = 70mV (7A

OXA9 = 70mV (7A)
OXAA = 70mV (7A)
OXAB = 70mV (7A)
OXAC = 70mV (7A)
OXAD = 70mV (7A)
OXAE = 70mV (7A)
OXAF = 70mV (7A)
0xBO = 70mV (7A)
0xB1 = 70mV (7A)
0xB2 = 70mV (7A)
0xB3 = 70mV (7A)
0xB4 = 70mV (7A)
0xB5 = 70mV (7A)
0xB6 = 70mV (7A)
0xB7 = 70mV (7A)
0xB8 = 70mV (7A)
0xB9 = 70mV (7A)
OXBA = 70mV (7A)
0xBB = 70mV (7A)
0xBC = 70mV (7A)
0xBD = 70mV (7A)
OXBE = 70mV (7A)
OXBF = 70mV (7A)
0xCO = 70mV (7A)
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0xC1 = 70mV (7A)
0xC2 = 70mV (7A)
0xC3 = 70mV (7A)
0xC4 = 70mV (7A)
0xC5 = 70mV (7A)
0xC6 = 70mV (7A)
0xC7 = 70mV (7A)
0xC8 = 70mV (7A)
0xC9 = 70mV (7A)
OXCA = 70mV (7A)
OXCB = 70mV (7A)
0XCC = 70mV (7A)
0XCD = 70mV (7A)
OXCE = 70mV (7A)
OXCF = 70mV (7A)
0xDO = 70mV (7A)
0xD1 = 70mV (7A)
0xD2 = 70mV (7A)
0xD3 = 70mV (7A)
0xD4 = 70mV (7A)
0xD5 = 70mV (7A)
0xD6 = 70mV (7A)
0xD7 = 70mV (7A)
0xD8 = 70mV (7A)
0xD9 = 70mV (7A)
OxDA = 70mV (7A)
0xDB = 70mV (7A)
0xDC = 70mV (7A)
0xDD = 70mV (7A)
OXDE = 70mV (7A)
OXDF = 70mV (7A)
OXEO = 70mV (7A)
OXE1 = 70mV (7A)
OXE2 = 70mV (7A)
OXE3 = 70mV (7A)
OXE4 = 70mV (7A)
OXE5 = 70mV (7A)
OXE6 = 70mV (7A)
OXE7 = 70mV (7A)
OXE8 = 70mV (7A)
OXE9 = 70mV (7A)
OXEA = 70mV (7A)
OXEB = 70mV (7A)
OXEC = 70mV (7A)
OXED = 70mV (7A)
OXEE = 70mV (7A)
OXEF = 70mV (7A)
OXFO = 70mV (7A)
OXF1 = 70mV (7A)
O0xF2 = 70mV (7A)
OXF3 = 70mV (7A)
OxF4 = 70mV (7A)
OXF5 = 70mV (7A)
OXF6 = 70mV (7A)
OXF7 = 70mV (7A)
OXF8 = 70mV (7A)
OXF9 = 70mV (7A)
OXFA = 70mV (7A)
OXFB = 70mV (7A)
OXFC = 70mV (7A)
OXFD = 70mV (7A)
OXFE = 70mV (7A)
OXFF = 70mV (7A)
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8.3 VOUT_TARGET1_LSB LY 2# (7 KLX =0xC) [Vt v b = 0x58]

VOUT_TARGET1_LSB %% 8-5 (Z/RLE T,

BRI F9,
& 8-5. VOUT_TARGET1 _LSB L' RH D7 4 —Jb EDOFEA
Evh T4—R BT Ueoh i EA
7:0 VOUT_A R/W 0x58 H 7 B EEE

L% Vout iR E
THR:SEL_FB_DIV20 (Z)& U T 3.3V 7213 1V
FRfE: SEL_FB_DIV20 (Z)& U T 48V F72i 24V

AT w7 P AR SEL_FB_DIV20 O EIZL-T, 20mV F£/2i% 10mV

20mV DEDEHHA 3
10mV DEDFHE K 2

0 BHHUCRT BTN (D

LB S PY) EXE
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8.4 VOUT_TARGET1_MSB L' 224 (7 KL R =0xD) [V £ b = 0x02]
VOUT _TARGET1_MSB % 8-6 IoRL T,

WK R IRV ET,
£ 8-6. VOUT_TARGET1_MSB L' X4 D7 4 —JL RDELEA
Eyh TA4—IVE FAT V& h Gk
7:4 NIL R 0x0 ZOEYMNIN—RY =T IZFEESINL TWERT A, EXIALBIES, 20
EYhOF —F RS ET, T HUBREFIZ 0 2MRSHET,
3:0 VOUT_A R/W 0x2 ) BT

FREIL Y AH Vout iR E

TFR:SEL_FB_DIV20 {20 T 3.3V F72i% 1V

LFRfE: SEL_FB_DIV20 |ZJS U T 48V E7213 24V

AT w7 Y AX:SEL_FB_DIV20 O EIZE-T, 20mV £721% 10mV
20mV OEDF R 3

10mV OEDEHHE 2
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8.5 USB_PD_STATUS_0 L2 R# (7 KL X =0x21) [V & v b = 0x00]
USB_PD_STATUS 0 ## 8-7 IRLET,

B RICRY ET,

USB-PD 275 —# % LY RH
£ 8-7.USB_PD_STATUS 0 L R4 D7 4 —JV RDEFREA

Evh T4—IVR BATS PR A
7 NIL R 0x0 ZOEYMNIN—RY =T IFEESN TOER A, ESALEER, Z0
EY RO T — ARSI N E T, FeA M UBRERIL 0 B3iESET,
6 CC_OPERATION R 0x0 EEI (CC) ILIM BhED A2 AN ZRF—H A
5:0 NIL R 0x0 ZOEYNIN—RU=T I FESN O ER A, BXALBEF, 2D
EY RO T —H ARSI E T, FeAH U ERIL 0 DS ET,

T2 GRH T BT RNy (DB RB bt
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8.6 STATUS_BYTE LY R4 (7 KL X = 0x78) [V &Y b = 0x00]

STATUS_BYTE % % 8-8 {Z/RL %,

BERE TR E T,
FAULT 27 —#Z R/ 3 Ak

# 8-8. STATUS BYTE L' R4 D7 4 —J)V RDEiBA

Ep TA4—IVE HAT

Uk

B

7 BUSY R

0x0

2=y NIEY—TF
0x0 = 2=y MIE>—TIIHVEEA
0x1 = 2=y NIEY—TF

6 OFF R

0x0

VOUT AL TN T RARE T =y M3A 7 ¢T3
0x0 == 2=y ¥
0x1 ==y 47

5 VOUT R

0x0

VOUT_OV 7#/Lh
0x0 = 74V ML
0x1 = 74/LEHY

4 IOUT R

0x0

IOUT_OC 7#/L b
0x0 = 74V ML
0x1 = 74L&V

0x0

VIN_UV 74/Lhk
0x0 = 74V ML
0x1 = 74V HY

0x0

R R
0x0 = 74V N2l
0x1 = 74/Lh&HY

0x0

Comm, By 7 AFD ARk
0x0 = 74 /LML
0x1 = 74L&V

0 FDih R

0x0

FEOMOREE FIFEL
0x0 = 74V ML
0x1 = 74/LEHY
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8.7 USB_PD_CONTROL_0 L R# (7 KL X =0x81) [V &Y k = 0x01]
USB_PD_CONTROL_0 %% 8-9 IZ/RLET,

B RIZRV ET,
USB-PD fllffiL- 224

£ 8-9. USB_PD_CONTROL_0 L' RH DT 1 —)V ROEEA

Evh TA4—NEF GAT ek HiH
7:2 NIL R 0x0 ZOEYMIN—FU=TITRESNTOEE A, FEEZAZEET, 20
EY DT A EGASNES, FEAH LB ETIT 0 S ET,
1 FORCE_DISCH R/W 0x0 Vo MEET 77471 ZLET
0x0 = F 42—
0x1 = ENABLE
0 CONV_EN2 R/W 0x1 BIBEEAR—T NVILET
0x0 =7 1—7 1
0x1 = ENABLE
74 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2025 Texas Instruments Incorporated
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8.8 MFR_SPECIFIC_DO0 L' X% (7 KL R = 0xD0) [V £ v k = 0x32]

MFR_SPECIFIC_DO %% 8-10 |Z/RL £ 7,

G g A==t = S
CONFIG_0 /3 A 2L+ 24 0

£ 8-10. MFR_SPECIFIC_DO0 VP RH D7 4 —)V RDERA

Evh TAL—IVE

GAT

Uk

B

7 NIL

R

0x0

ZOEYMIN—RU =TT FEESh W EE A, EXIALEED, 20
EY DT A EGASNES, FEAH LB ETIT 0 S ET,

6 EN_NEG_CL_LIMIT

R/W

0x0

A7 1A FEFUHIROIZOIZ ILIM 2Ll ET, BBHOHE | ILIM (3IE

HaD | _LEITTUET
0x0 = F4&—F v
0x1 = ENABLE

5 EN_VCC1

R/W

0x1

VCCH1 #ifilh LDO & A F—7 ML ET
ox0=74t&—7 L
0x1 = ENABLE

4 IMON_LIMITER_EN

R/wW

0x1

VI Z AT Imon A 3 —7 WL ET
0x0 =7 1E—7 v
0x1 = ENABLE

3 HICCUP_EN

R/W

0x0

el Tk EA =T I LET
0x0 = F4&—7F v
0x1 = ENABLE

2 DRSS_EN

R/W

0x0

T 2T MR ANRT N DA R —T WL ET
0x0 = F4&—7 v
0x1 = ENABLE

1 USLEEP_EN

R/wW

0x1

~A/a A)—F T—REAF—T MILET
0x0 = F4&—7 L
0x1 = ENABLE

0 CONV_EN

R/W

0x0

WBEAR—T ML ET
0x0 = F4&—T )
0x1 = ENABLE
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8.9 MFR_SPECIFIC_D1 L' X4 (7 KL R =0xD1) [V &Y b = 0x09]

MFR_SPECIFIC_D1 %% 8-11 |Z/RL £ T,

BERE R RV ET,

CONFIG_1 T/ A AL P AF 1

£ 8-11. MFR_SPECIFIC_D1 L2 R4 D7 4 — )L RDFLEA

Evh

TA—VR

GAT

Uk

B

7

EN_THER_WARN

R/W

0x0

LA A X —T L ET
0x0 = T4 &—7 v
0x1 = ENABLE

6:5

THW_THRESHOLD

R/W

0x0

B 2L g LR BRI E S
0x0 = 140degC

0x1 = 125degC

0x2 = 110degC

0x3 = 95degC

EN_NINT

R/W

0x0

NFLT &2 NURIM, EI0IABE  E721F nFLT B2 2L CEIET 2891
L £

0x0 = F4B—F I

0x1 = ENABLE

EN_DTRK_STARTOVER

R/wW

0x1

DTRK PWM 1 5% %57-791Z DTRK WA LS TWDEEAIT, Bz
EEE AL ET

0x0 =7 1E—7 v

0x1 = ENABLE

FORCE_BIASPIN

R/W

0x0

ALy aVRE FIF5ZE T, BIAS 235 VCC2 G 9 D B A A %
— 7L ET,

0x0 = 54 &—7 I

0x1 = ENABLE

EN_BB_2P_FPWM

R/wW

0x0

fPWM £—RT 2 fi BB A v T > 7 EAF—T WMIZLET
0x0 = 42—V
0x1 = ENABLE

EN_BB_2P_PSM

R/W

0x1

PSM €—KRTC 2 8 BB Ay F LT A FX—T WL ET
0x0 =7 1E—7 v
0x1 = ENABLE
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8.10 MFR_SPECIFIC_D2 L' 2% (7 KL X =0xD2) [U &Y b = 0x40]

MFR_SPECIFIC_D2 %% 8-12 |Z/RL £ T,

BERE R RV ET,

£ 8-12. MFR_SPECIFIC_ D2 LRI D7 4 —JL RDEHEA

Evh

TA—VN

AT

NN

B

7

NIL

R

0x0

ZOEYMIN—FY=T I RESNTOEE A, EZALBEET, 20
EyhOT —ZIMASNET, FEHHURIETIT 0 2SS ET,

EN_ACTIVE_DVS

R/W

0x1

JhEEEALTDVS DT 7747 FUv T T AR—T MILET

0x0 =7 1E—7 L
0x1 = ENABLE

5:4

DVS_SLEW_RAMP

R/wW

0x0

DVS DIEBLUEAD Vo A/b— L —h iR ELET

0x0 = 40mV/us
0x1 =20mV/us
0x2 = 1mV/us

0x3 = 0.5mV/us

3:2

DISCHARGE_STRENGT
H

R/W

0x0

Vo MED M EEAZRELET
0x0 = SLOW (25mA)

0x1 = MEDIUM (50mA)

0x2 = FAST (75mA)

0x3 = FAST (75mA)

DISCHARGE_CONFIGO

R/wW

0x0

CONV_EN C[rlFREI i BB A IR L £
0x0 = 42—V
0x1 = ENABLE

DISCHARGE_CONFIG1

R/W

0x0

VTH T4 A7 £ ClEAEIRL £ T
0x0 = F4&—7
0x1 = ENABLE
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8.11 MFR_SPECIFIC_D3 L' R4 (7 KL X =0xD3) [U £ v b = 0x20]
MFR_SPECIFIC_D3 %% 8-13 I{ZRLE T,
G g A==t = S

£ 8-13. MFR_SPECIFIC_ D3 L2 R4 D7 4 —J)V RDHBA
Evh T4—R BT Ueoh i EA

7 EN_IVP R/W 0x0 AN B #EEAF—T M LET,
0x0 = F4&—7 )V
0x1 = ENABLE

6 SEL_IVR R/W 0x0 ATTEIFERETITRLATTEIFEL X2 —a %R,
0x0 = F 42—V
0x1 = ENABLE

5 VDET_EN RIW ox1 PG VDET KéfE% A % —7 ML ET
0x0 =5 4—7 v
0x1 = ENABLE

4:0 VDET_FALL R/W 0x0 VDET FREAL > a/LR
0x0 = 2.7V
0x1=29V
0x2=3.1V
0x3=3.3V
0x4 =35V
0x6=3.7V
0x6=3.9V
0x7=4.1V
0x8 =4.3V
0x9=4.5V
OxA=4.7V
0xB=4.9V
0xC=51V
0xD =53V
OXE=5.5V
OxF =5.7V
0x10=59V
0x11=6.1V
0x12=6.3V
0x13=6.5V
0x14=6.7V
0x15=6.9V
0x16=71V
0x17 =73V
0x18 =75V
0x19=77V
0x1A=79V
0x1B=8.1V
0x1C=8.3V
0x1D=8.5V
Ox1E=8.7V
Ox1F=8.9V
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8.12 MFR_SPECIFIC_D4 L' 2% (7 KL X = 0xD4) [U &Y b = 0x03]
MFR_SPECIFIC_D4 %% 8-14 |ZRLE T,

WERS IRV ET,
2% 8-14. MFR_SPECIFIC_ D4 LRI D7 4 — IV RDEHEA
Eyh T4—IVE BT V& h Gk
75 NIL R 0x0 ZOEYMIN—RU T IEEESL QOO ER A, BSALTEFR, 20D
Ey DT — A RS ET, FEH UBET I 0 ARSI ET,
4:0 VDET_RISE R/W 0x3 VDET EHAL v g/LR

0x0=2.8V
0x1=3V
0x2=3.2V
0x3 = 3.4V
0x4 =3.6V
0x5=3.8V
0x6 =4V
0x7 =42V
0x8=4.4V
0x9=4.6V
OxA=4.8V
0xB=5V
0xC=52V
0xD =54V
OxE=5.6V
OxF=56.8V
0x10=6V
0x11=6.2V
0x12=6.4V
0x13=6.6V
0x14=6.8V
0x15=7V
0x16=7.2V
0x17=7.4V
0x18=7.6V
0x19=78V
O0x1A=8V
0x1B=8.2V
0x1C =84V
0x1D =8.6 V
Ox1E=8.8V
Ox1F=9V
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8.13 MFR_SPECIFIC_D5 L' Y24 (7 KL X = 0xD5) [U & ¥ b = 0x3F]

MFR_SPECIFIC_D5 %% 8-15 |Z/RL £ 7,

PSR IZRVET,
£ 8-15. MFR_SPECIFIC_ D5 V'SR D7 4 —J)V RDEBA
Evh T4—R BT Ueoh i EA
7:6 NIL R 0x0 ZOEYNMIN—FRY =TI RSN TOFET A, EXIALEER, 20D
Uy OF —FIF MRS EY, FAHUBRED IR 0 SRS ET,

80  BHHRIT BT~ (D

LG PY) EFF
Product Folder Links: LM51772-Q1

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SNVSCMO


https://www.ti.com/product/jp/lm51772-q1?qgpn=lm51772-q1
https://www.ti.com/jp/lit/pdf/JAJSWO0
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSWO0&partnum=LM51772-Q1
https://www.ti.com/product/jp/lm51772-q1?qgpn=lm51772-q1
https://www.ti.com/lit/pdf/SNVSCM0

13 TEXAS
INSTRUMENTS LM51772-Q1
www.ti.com/ja-jp JAJSWOO — JUNE 2025

# 8-15. MFR_SPECIFIC_D5 VP R& D7 4 — )V RDEA (e X)
vk TA—VR AT UEoh #.EA
5:0 V_QOVP2 R/W O0x3F OVP2 AL v =)V REITE
0x0=4.00V
0x1=4.500V
0x2 =5.000 V
0x3 =5.500 V
0x4 =6.000 V
0x5 =6.500 V
0x6 = 7.000 V
0x7 =7.500 V
0x8 = 8.000 V
0x9 =8.500 V
OxA =9.000V
0xB =9.500 V
0xC =10.000 V
0xD =10.500 V
OxE = 11.000 V
OxF =11.500 V
0x10 = 12.000 V
0x11 =12.500 V
0x12 =13.000 V
0x13 =13.500 V
0x14 = 14.000 V
0x15 = 14.500 V
0x16 = 15.000 V
0x17 = 15.500 V
0x18 = 16.000 V
0x19 =17.000 V
Ox1A =18.000 V
0x1B = 19.000 V
0x1C = 20.000 V
0x1D = 21.000 V
Ox1E =22.000 V
Ox1F = 23.000 V
0x20 = 24.000 V
0x21 = 25.000 V
0x22 = 26.000 V
0x23 = 27.000 V
0x24 = 28.000 V
0x25 = 29.000 V
0x26 = 30.000 V
0x27 = 31.000 V
0x28 = 32.000 V
0x29 = 33.000 V
0x2A = 34.000 V
0x2B = 35.000 V
0x2C = 36.000 V
0x2D = 37.000 V
0Ox2E = 38.000 V
0x2F = 39.000 V
0x30 = 40.000 V
0x31 =41.000 V
0x32 =42.000 V
0x33 =43.000 V
0x34 = 44.000 V
0x35 =45.000 V
0x36 = 46.000 V
0x37 = 47.000 V
0x38 = 48.000 V
0x39 = 49.000 V
0x3A =50.000 V
0x3B =51.000 V
0x3C = 52.000 V
0x3D = 53.000 V
0x3E =54.000 V
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# 8-15. MFR_SPECIFIC_D5 VP R& D7 4 — )V RDEA (e X)

Evk | Z4—AR BAS JRESAN FiEA

0x3F = 55.000V
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8.14 MFR_SPECIFIC_D6 LR % (7 KU R = 0xD6) [Ut v b = 0x15]
MFR_SPECIFIC_D6 % # 8-16 {Z7RLE T,
WS R IRV ES,
PS_Config0 & /1 Bt DRk
£ 8-16. MFR_SPECIFIC_D6 L' R4 D7 4 —)l RDERA

Eyh TA—IR EALT PR A
7:6 CONFIG_SYNC_PIN R/W 0x0 A FVALEE 2 A N2 5 [R IR RE 2 S R L 9
0x0 =35 EAY Ty TASI R
0x1 =325 RV TA SR
0x2 = NERDSLD B3 oo BRI )
0x3 = NERDNLH T30 =y (180° (LAH) 2B R )
5 EN_CONST_TDEAD RIW 0x0 SEL_MIN_DEADTIME_GDRV % & T 5D —EDT v R & A L&
HLET, min Tdead DJE I DK EHRE T =7 ML ET
0x0 = F4&—7 v
0x1 = ENABLE
4 SEL_SCALE_DT R/W 0x1 =R RIANDT yRZA LERE KRB L O 2 MHz D% E Sa A —
Vo LET
0x0 =7 4E—7 v
0x1 = ENABLE
3:2 SEL_MIN_DEADTIME_G |R/W 0x1 =k RTA KT D fsw = 2Mhz TOR/ANT R FA LB EFHLET
DRV 0x0 = 10ns (FEIE72L)
0x1 =20 ns
0x2 = 40ns
0x3 = 60ns
1:0 BB_MIN_TIME_OFFSET |R/W 0x1 =k U7y =2 BB i/l Ton 7213 Toff KifflZAr—U 7 LET
0x0 =0.75x
0x1=1x
0x2=1.25x
0x3=1.5x
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8.15 MFR_SPECIFIC_D7 L' 2% (7 KL =0xD7) [U & b = 0x18]
MFR_SPECIFIC_D7 %% 8-17 o RLET,
G g A==t = S

£ 8-17. MFR_SPECIFIC_D7 LRI D7 4 —JL RDEHEA

Evh

TA4—IVE

AT

NN

B

7:6

NIL

R

0x0

ZOEYMIN—FY=T I RESNTOEE A, EZALBEET, 20
EyhOT —ZIMASNET, FEHHURIETIT 0 2SS ET,

5:4

SEL_INDUC_DERATE

R/W

0x1

PSM E—RDLARLETOALZIEDT 4L —T 4 TR IR E T
0x0 =7 4t—7 L

0x1 = 20%

0x2 = 30%

0x3 = 40%

3:0

SEL_SLOPE_COMP

R/wW

0x8

RT BIEOEL T, Ar—7 BB AT E 9
0x0 =0.125
0x1=0.25
0x2 =0.375
0x3=0.5
0x4 = 0.625
0x5=0.75
0x6 = 0.875
0x7 =1

0x8 =1.5
0x9 =2
O0xA =25
0xB =3
0xC =3.5
0xD =4
OxE =4.5
OxF =5

84 BRHT BT — RN 2 (DB bt Bk
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8.16 MFR_SPECIFIC_D8 L' 2% (7 KL X = 0xD8) [U & b = 0x84]

MFR_SPECIFIC_D8 %% 8-18 |Z/RL£7,

WK R IRV ET,
£ 8-18. MFR_SPECIFIC_D8 L' R4 D7 4 —JL RDEHEA
Eyh T4—IVE FAT V& h Gk
7 SEL_FB_DIV20 R/W 0x1 B FB 4y E L 20 258 4R L £
0x0 = DIV10
0x1 = DIV20
6 EN_CDC RIW 0x0 =7 VT OMiEEAF—T ML ET
0x0 = T4 &—7 I
0x1 = ENABLE
5:4 CDC_GAIN RIW 0x0 CDC &JE (1V) D7 A% Vout FERETIRINL £4
0x0 = 0.250V
0x1=0.500V
0x2 =1.000 V
0x3 =2.000 V
3:2 SEL_DRV1_SEQ RIW 0x1 DRV 1 BfEDy — 4 A& @ RLES
0X0 =2 N—ZDOEWENRF T DAL /L Low/CP 3E)E
Ox1 =2 N—ZEMERF L DBPAILT L Low ICP BSEHME
0x2 = ik T 7747
0x3 = 54~
1:0 SEL_DRV1_SUP RIW 0x0 DRV BV DRTA SRR AEIRLET
0X0 = &= RbAV (TITAT = TIAEDY)
0x1 = Vout
0x2 = VBIAS
0x3 = VCC2 (Fv— R 7 RTAN)
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8.17 MFR_SPECIFIC_D9 L' Y24 (7 KL X = 0xD9) [U £ b = 0x2C]
MFR_SPECIFIC_D9 %% 8-19 |ZRLE T,
G g A==t = S

£ 8-19. MFR_SPECIFIC_ D9 L2 R4 D7 4 —J)V RDFBA

Evh

TA4—IVE

AT

NN

B

7:6

NIL

R

0x0

ZOEYMIN—FY=T I RESNTOEE A, EZALBEET, 20
EyhOT —ZIMASNET, FEHHURIETIT 0 2SS ET,

SEL_ISET_PIN

R/W

0x1

ISET ©'>% 12C 77747 HEkiZs@iI L, ILIM DAC %27 1 2—7 VL&
¥,

0x0 = FE—7 L

0x1 = ENABLE

4:0

PCM_WINDOW_LOW

R/wW

0xC

PCM @ VOUT Z#FEHELTHIREBILET 4 FT ALy a/ VR ERIRLE5
0x0 =0 (F4t—7 )%
0x1 =2.50%
0x2 = 5%
0x3=7.5%
0x4 = 10%
0x5 = 12.5%
0x6 = 15%
0x7 =17.5%
0x8 = 20%
0x9 = 22.5%
OxA = 25%
0xB = 27.5%
0xC = 30%
0xD = 32.5%
OxE = 35%
OxF = 37.5%
0x10 = 40%
0x11 = 42.5%
0x12 = 45%
0x13 = 47.5%
0x14 = 50%
0x15 = 52.5%
0x16 = 55%
0x17 = 57.5%
0x18 = 60%
0x19 = 62.5%
0x1A = 65%
0x1B = 67.5%
0x1C =70%
0x1D = 72.5%
Ox1E = 75%
Ox1F = 77.5%
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8.18 IVP_VOLTAGE L' X% (7 KL R = 0xDA) [U v b = 0xFF]
IVP_VOLTAGE %3 8-20 |[Z/RLET,
WK R IRV ET,
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& 8-20. IVP_VOLTAGE L' RH D7 1 —JV RDFEA

Evh

TA—IVE

ZAT

UNoAN

Wt

7:0

V_IVP

R/W

OxFF

AR EERE L IR F 2l —F DALy a/LR

0x0=4.75V
0x1=4.875V
0x2 =5.000 V
0x3=5.125V
0x4 =5.250 V
0x5=5.375V
0x6 = 5.500 V
0x7 =5.625V
0x8 =5.750 V
0x9 =5.875V
OxA = 6.000 V
0xB=6.125V
0xC =6.250 V
0xD =6.375V
OxE = 6.500 V
OxF =6.625V
0x10 =6.750 V
0x11 =6.875V
0x12 =7.000 V
0x13=7.125V
0x14 =7.250 V
0x15=7.375V
0x16 = 7.500 V
0x17 =7.625V
0x18 =7.750 V
0x19=7.875V
O0x1A = 8.000 V
0x1B =8.125V
0x1C =8.250 V
0x1D =8.375V
Ox1E = 8.500 V
Ox1F =8.625V
0x20 = 8.750 V
0x21=8.875V
0x22 =9.000 V
0x23 =9.125V
0x24 =9.250 V
0x25=9.375V
0x26 = 9.500 V
0x27 =9.625V
0x28 =9.750 V
0x29 =9.875V
0x2A = 10.000 V
0x2B = 10.125V
0x2C =10.250 V
0x2D =10.375 V
0x2E = 10.500 V
0x2F =10.625 V
0x30 = 10.750 V
0x31=10.875V
0x32 = 11.000 V
0x33 = 11.125V
0x34 = 11.250 V
0x35 = 11.375V
0x36 = 11.500 V
0x37 = 11.625 V
0x38 = 11.750 V
0x39 = 11.875V
0x3A = 12.000 V
0x3B = 12.125V
0x3C =12.250 V
0x3D =12.375V
0x3E = 12.500 V
O0x3F =12.625 V
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# 8-20. IVP_VOLTAGE V2RI D7 14 —Jb RO (%)

Evh TA4—K BT UEok A

0x40 = 12.750 V
0x41 =12.875V
0x42 = 13.000 V
0x43 = 13.125V
0x44 = 13.250 V
0x45 =13.375V
0x46 = 13.500 V
0x47 = 13.625 V
0x48 = 13.750 V
0x49 = 13.875V
O0x4A = 14.000 V
0x4B = 14.125V
0x4C =14.250 V
0x4D =14.375V
Ox4E = 14.500 V
Ox4F = 14.625 V
0x50 = 14.750 V
0x51 =14.875V
0x52 = 15.000 V
0x53 = 15.125V
0x54 = 15.250 V
0x55 = 15.375V
0x56 = 15.500 V
0x57 = 15.625 V
0x58 = 15.750 V
0x59 = 15.875V
0x5A = 16.000 V
0x5B = 16.125V
0x5C =16.250 V
0x5D =16.375 V
O0x5E = 16.500 V
Ox5F = 16.625 V
0x60 = 16.750 V
0x61 = 16.875V
0x62 = 17.000 V
0x63 = 17.125V
0x64 = 17.250 V
0x65 = 17.375V
0x66 = 17.500 V
0x67 = 17.625 V
0x68 = 17.750 V
0x69 = 17.875V
O0x6A = 18.000 V
0x6B = 18.125 V
0x6C =18.250 V
0x6D =18.375V
Ox6E = 18.500 V
Ox6F = 18.625 V
0x70 = 18.750 V
0x71=18.875V
0x72 = 19.000 V
0x73 =19.125V
0x74 = 19.250 V
0x75=19.375V
0x76 = 19.500 V
0x77 = 19.625 V
0x78 = 19.750 V
0x79 = 19.875V
0x7A =20.000 V
0x7B =20.125V
0x7C =20.250 V
0x7D =20.375V
0x7E = 20.500 V
0x7F = 20.625 V
0x80 =20.750 V
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B

0x81 =20.875V
0x82 =21.000 V
0x83 =21.125V
0x84 =21.250 V
0x85 =21.375V
0x86 = 21.500 V
0x87 =21.625V
0x88 =21.750 V
0x89 =21.875V
O0x8A = 22.000 V
0x8B =22.125V
0x8C =22.250 V
0x8D =22.375V
O0x8E = 22.500 V
Ox8F = 22.625 V
0x90 =22.750 V
0x91 =22.875V
0x92 = 23.000 V
0x93 =23.125V
0x94 =23.250 V
0x95 = 23.500 V
0x96 = 23.750 V
0x97 = 24.000 V
0x98 = 24.250 V
0x99 = 24.500 V
0x9A =24.750 V
0x9B = 25.000 V
0x9C =25.250 V
0x9D = 25.500 V
O0x9E = 25.750 V
0x9F = 26.000 V
0xA0 = 26.250 V
0xA1 = 26.500 V
O0xA2 =26.750 V
0xA3 = 27.000 V
O0xA4 = 27.250 V
O0xA5 = 27.500 V
O0xA6 = 27.750 V
OxA7 = 28.000 V
O0xA8 = 28.250 V
0xA9 = 28.500 V
OxAA =28.750 V
O0xAB = 29.000 V
OxAC =29.250 V
OxAD = 29.500 V
OxAE =29.750 V
OxAF = 30.000 V
0xB0 = 30.250 V
0xB1 =30.500 V
0xB2 =30.750 V
0xB3 = 31.000 V
0xB4 =31.250 V
0xB5 = 31.500 V
0xB6 = 31.750 V
0xB7 = 32.000 V
0xB8 = 32.250 V
0xB9 = 32.500 V
O0xBA =32.750 V
0xBB = 33.000 V
0xBC =33.250 V
0xBD = 33.500 V
OxBE = 33.750 V
O0xBF = 34.000 V
0xC0 = 34.250 V
0xC1 =34.500 V
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UNoAN

%{l

B

0xC2 =34.750 V
0xC3 = 35.000 V
0xC4 =35.250 V
0xC5 = 35.500 V
0xC6 = 35.750 V
0xC7 = 36.000 V
0xC8 = 36.250 V
0xC9 = 36.500 V
0xCA =36.750 V
0xCB = 37.000 V
0xCC =37.250 V
0xCD = 37.500 V
O0xCE =37.750 V
0xCF = 38.000 V
0xDO0 = 38.250 V
0xD1 = 38.500 V
0xD2 = 38.750 V
0xD3 = 39.000 V
0xD4 = 39.250 V
0xD5 = 39.500 V
0xD6 = 39.750 V
0xD7 = 40.000 V
0xD8 =40.250 V
0xD9 = 40.500 V
OxDA =40.750 V
0xDB =41.000 V
0xDC =41.250 V
0xDD = 41.500 V
OxDE = 41.750 V
OxDF = 42.000 V
OxEQ = 42.250 V
OxE1 = 42.500 V
OxE2 =42.750 V
OxE3 = 43.000 V
OxE4 = 43.250 V
OxE5 = 43.500 V
OxE6 =43.750 V
OxE7 = 44.000 V
OxE8 = 44.250 V
OxE9 = 44.500 V
OXEA =44.750 V
OxEB = 45.000 V
OxEC =45.250 V
OxED = 45.500 V
OxEE =45.750 V
OxEF =46.000 V
0xFO0 =46.250 V
O0xF1=46.500 V
0xF2 =46.750 V
0xF3 =47.000 V
OxF4 =47.250 V
OxF5 =47.500 V
OxF6 =47.750 V
OxF7 = 48.000 V
OxF8 = 48.250 V
0xF9 = 48.500 V
OxFA = 48.750 V
O0xFB =49.000 V
O0xFC =49.250 V
OxFD = 49.500 V
OxFE =49.750 V
OxFF = 50.000V
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PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

9.1 77U —2 3 ER

LM51772-Q1 13, AJJEEFFHNAW, [, IR O F o b —F T3, AJERSHEI - H BT L
DHEWARWEAIC, RSN H N BEAVELT T 7V r—a il L COVET, SNSRI OF EH B L Oa LR
— R hOEIR T AR EH L B IO T 5720 BFENR I A v I AK —k W)Xl —HEFX T a—RLUTC, FF
EOT TV r—arDay iR—x MNEREZ T 22N TEET,

- > ~
VBIAS
T VIN
VIN -
Ch—
ISNSP ISNSN
CIN
nRsro——‘
Cons]_ —_—
c v I 22583 oy
et | veer ® -] Lo2[  beLo2 o U Ho2
S
Cas| | L z L R
SSIATRK veez| ——y sw1
! ™~ LM51772 ) Cwe L
SYNco———]  |SYNC PGND o .
v L L —lo.
DTRKO———]  |DTRK Lo1[ [eLot o1 (| o2
spao———|  |spAcFG3 NC - = DRV
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MODEO—— [ |MODE HO1[ JwHot —Ceoom €
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—BM— |cFe2 SW1 SWA PGND
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SSSSS i
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S £:229955%5 Corr R
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ISNSN
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T
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Res
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AGND
'y — 23 OB EEE
B 91. KRBT IV Ir—23>D
9.2.1 Rt EfF

F 9-1 BRI E I Dt B L7 B NS AT, PERE ST A— S 2R L E T,
xz9-1. REI/IXSA—%

RGA—H &
V) e/ ME 8V
V| EHE(E = V) AF— T v’ 12v
V) FoRAE 32V
Vo AFME 12v
Po mAfH 100W
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9.2.2 F#a R FIE

9.2.2.1 WEBENCH ¥V —J)VIC kB h R ¥ AL

ZZ&7Vv 79 5L, WEBENCH® Power Designer (250, LM51772-Q1 7 /A A% Al [ § D AKX Kkt ER C& E
D

1. AN, Vine VouT. lour PEHEZATILET,

2. ITTARAFDOE AN AL T, D3, HAHEE, IANRE D FEIR/RTA—=ZIONW TG &bl 20
Ratl, THXY R A AV NV AN I DMD W EIRY ) 2 —a b iR L E7,

3. WEBENCH Power Designer T, ZAX~A XS RIFE K EE AU AN | VT VA A KOS i O FE JEF
WP TR TEET,

4. FEAEDGE . LLTONEL ATRELRVE T :
o BRI Ral—iarEFATL, BRIV LRI ORI 5
o B Ial—IarmETL, MROBMERA TR 5,
o HAEZAXSNI IRV AT UM, — k)72 CAD 74—~y T2/ AR —M %,
o WEFOLAR—I% PDF THIRIL, [AfEf&axEH2 IG5,

5. WEBENCH > — /L OFE/lIE, www.ti.com/ja-jp/webench TZEIZ/2iVET,

9.2.2.2 ik

LM51772-Q1 0)14/?‘/7%&%{@\ RT/SYNC t'27:5 AGND ([Z85fe sz Ry HiftickoTRESNET, BNy
DR E T DT 6B Ry 50T, 3N 82 2L CEHASILET, fow = 400kHz DI5E | 1% FRERETE
78.7kQ DNEIRSNE T,

R(RT) = = 78.13k0 (32)

- 1r
32x127 12 xfg,
9223 74— KNy I FanA¥
JFiE sy EasiE, 233 TROLNFET,

ReB,top = (V(vouT) — V(REF)) X REB bot (33)

12V H 1084 . FERHCHTSS 82.0kQ & T EHEPIEE 7.5kQ MBIREN TV E T,
FB B2 03T Rep top = 71.5KQ 12, — AR I ) BB Tk 32 IR 43 FEHEHT O MR AT R 7 e U OB B4 R LU

R
£ 9-2. FB E VS EBH Rep op = 71.5kQ
Vo - BiEfE RrB bot - A5 Regpot - E48 ¥ J—X Vo AFME FB EHlIc L5382
5V 17.9kQ 17.8kQ 5.02V 0.3%
Vv 8.94kQ 9.09kQ 8.87V -1.5%
12v 6.50kQ 6.59kQ 12.02v 0.1%
16V 4.77kQ 4.87kQ 15.68V -2.0%
24V 3.11kQ 3.16kQ 23.63V -1.6%
28v 2.65kQ 2.61kQ 28.39V 1.4%
36V 2.04kQ 2.05kQ 35.88V -0.3%
42v 1.74kQ 1.78kQ 4117V -2.0%
48V 1.50kQ 1.54kQ 47.43V -1.2%
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9224 4 ¥ 0 % LBt REBHROZER

AL FIEDOBPL, BRIELEFIEOE S OEEE—RE, VR —hSN T DA —7 it O#FAEZ Z B L TITWET, A
UEIREETRE AT VI ELE KITTOT, EWISL GRETAVLERHDET, w7 HE 5%, Bk
HIRHL B E AR L LD 60% IZ/8BI R ETHIETT, 2L, A F XDV T Al 1T 20%, 18E
WL L ETO~—T0F 20% EAREELE T, ATTEBENR/NDEXIT, e KROALF X BETRBPIBANET,

Vour
IL Peak, max,est. = m X IOUT X 1.4 =17.5A (34)

BRI, DU &> TR TE £,

Res= ——2m___ _ 285mQ (35)

1y, Peak, max,est.

PR~V DA —F B Z > TA L Z 7 5 2R IRNTEET, ZOMHIE, TRRETEET,

_ Resx 625
NG

= 3.9uH (36)

F7o, BEE iﬂf@ﬁ1’ﬁ®f¢+7ﬁ§ﬁgf%é%9\ BERBIOAEE—ROE—Y——7ER) 7 v Al 12D
WTC, AU X IHERINTEFE T, g RANBEICBITDIR KA X IHETROK 60% DBEEEE—RD BIEA L H 72
ANIRD IR0 ET,

(VIN(MAX) - VOUT) xVouT
0.6 X TouT(MAX) X Fsw X VIN(MAX)

LBUCK = = 117nH (37)
BRANTEBFEIZBITARRALZ I ZETROK 30% OFFEET—RDOBEAZ 72 ZTIROINT20ET,

2

VIN(MIN) X (VOUT - VIN(MIN))
2

0.3 X IouT(MAX) X Fsw X VouT

LBoosT = = 1.79uH (38)

ZOT IV r—ar Tl 33UH FEDA U 72 ETIRUELT,
ZORERT, B —7 A Z 7 Z2BFIT R NATVEERITIEAEL 5 95% I1FIROXTHEZHNET,

Vour* lout , VIN,min*(Vout = VIN, min)
T*VIN, min 2*L*fsw*Vour

1}, peak Boost = =14.1A (39)

BB ARPUZOWTIE, 20% O~ — s XA FIv I +45 focf\/M/—Azﬁ:E%Ef%Lﬂ\6&%&1%%&?‘

(BAfTAT Y7 X2l —arel) i R EREZMHE TEAI51C T ETRHIRAL v a/L RO/~ )L %
FERHLET,
RCS = T ok fost = 3270 )

5mQ @ 2 £ T?D RCS = 2.5mQ OFEHEEZ IR LT, 2 HOMWB AW FNER T o8, FEA X IH ALK T
xFE4, RCS TORKMEE L. VIN (MAX) DEXICHALET,

_ (55mV\2 __Vour \_
PRes(a) _( e ) X Reg X (1 VIN(Max)) = 0.704W (41)
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9.225 iAaAVFoY
AEE—RTIE, Hars o Homly 7OVERMBRNET, H1ar7 30 RMS Uy 7 VERNITIROIIICERS
\iﬁqo

Vour
leour(rms) = lour Xy~ 1 (42)

ZIT A VN IERROA T P ERICHELE T,
ZORFITIE, KRV Y7L RMS &L ICOUT(RMS) =5.9A T7, 3mQ Oy T Yo ESR T, IRDIDHIT
37.4mV DNV 7 VBRI ELET,

louT X Vout
AVRIPPLE(ESR) = ~Vinoviwy % BoR (43)

80uF O 1= 7Tk, IRAUTR T LI 86.5mV OF &MV 7 IVEBIEN B AELET,
VIN(MIN))

Ioyr % |1 -
ouT ( VouT
CouT x fsw

AVRIpPLE(COUT) = (44)
RV ESR EEWWy T IVEIRRE N EGHIIE, BTy ar T ey ar F U R A G DY TER TS
MENHYET, Brar 9.212, ERERR T TV —2 a2 Ikt L T Coyr DA RN R HFE S22 RLET,

9226 AhaAVFUY

BEEE—R Tl Aar 7 ronbmly 7 vERB G SN ET, Aar7 40 RMS &k, BL R TRobi
7,

IcinrMs) = lout X vD x (1—D) (45)

K RMS &Ejitid D = 0.5 THAL, ICIN(RMS) =loyut/ 2=4.2A £20FEF, @V difdt EITISHTL TEY VA TR
U WD TBIE )y P AR BTt £530 7 DT o e T2 Ao TR 5 BB D) &
9, ¥ 9-1 1%, HEHERY T 7V —2a L C Cpy DT REL Tl C g,

9.2.2.7 20— J#K
ZELIZEBIRN— 7 EELIRTRIEB OB T2, An—THHia K 46 [T SV GRIRTAMLENRHDE T,

2n—7 B D MSC B FHE T 21203, SR AL ¥ 72 Ei (BIREIRIC LR E) TORERNAZ o5 25T 5
VERHVET, Rog 78 2.5mQ D4, B HIIRIT 20A (BEHEE) ISR ESHET, AT F72DBE . o
— I EBTRFDOA L H I H AT Lo = 2.5uH £T/HELAR0ET,

Res 625 =16 (46)

msc = fsw X Leff

RITEVMETHD 2 21BN, Repgy £7213 12C A2 —T = A XM TRE T OMLERHVET,

A —THEORERELT, “TyRE—NEIEREBZ, BN — T OINELR 1 BIOALTF 7 A7V TR LE
9, HEAIZIE, BT —R =712 FyRe—h A0 —F D45 TLRELET (K 46 OFR SN An—7HKHUE
TREICE RSN TOET), mge ERREWVEE | An—TF 5N KELRY | EBBEIRCTO /A XM M ELET (VN
1% Vout SIEIEZFHELLARVET), 72720, Ar—T B 5N REVE, FFED M NEL, Ay F o7 JHEE, BI A&7
2P U CHEBLATREZR AV EEEIA A HI RSV E T, ZORKEHTIE, 08 V) S E R L2 3 OB IR O B E4
BET DO, An—THERE 2 (ke CFG2 22 R) NEisihvET,
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A BEIBDT 4L —T 4 713K 24% THY., 30% DT AL —F 42 7T BN 724 4% (ke CFG3 %
HH) | 12C RHCRIETEET,
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9.228 UVLO Fa4/NA ¥
UVLO #hiorEigsi, 7.8V Rl THAIRBIDNTRFHTILERHVET, Ruvio top = = 44.2kQ Z®IRT 25L&, 47
IZHESUWT UVLO BERXT Y AT 0.8V 12720 E3, Tl UVLO #ibtid, A TF&2E AL CGRINLET,

RyvLO,top
VVIN, IT +,0vL0) = VIT + (UVLO) X (1 + Roviopor) T RUVLOtop X I(uvLOhyst) (47)

RUVLO,pot [ZIFHEHERE 9.09KQ AV E-IREALE S

FOENATJEETOEEIZRL T UVLO ALy iabRa 7 mr 73073 5881%, &/ Vin KOBIRWT —k (R7—)
7T —BEZFFO MOSFET Z #3422 EHE T,

9.229 Y7 hRH—bAVTFUY

VT AA—REI, YTk AP —k T oYL T s 9307 LE T, Ceg &V 7 b AX—RRFIOBRIL. &k
DX THEZLNET,

Iss X tss
CSS: W = 18 F (48)

Css = 18nF D4, V7 hAX—RRERIT 1.8ms (2720 F 7,
9.2.2.10 MOSFET QH1 & T QL1

Al MOSFET QH1 (Q1) LT QL1 (Q2) 1X., 48V DI K ATTEIEICIHZDLERHVET, o, AT 7
H1Z SW1 IZAELDIEIEANSA VI Z A ERHVET, L72R3->T, QHT1 BLO QL1 OERIL 58V UL EIZT 245
NHVET, £7-. MOSFET OF —bk 7'Ih—FEF 1L, 2 X—FDHFE/NATTEBEIVHEWVMLERHYET, FHL720
b AX =Ty IR EEITBAGPIREETIC, MOSFET MN5ERIZT U N ASHRWATREM A H D £,

FHEET—RFTO QH1 TOENHEKIT, ROXTEBUTEET,

V, 2
PcoND(QH1) = (IOUTX \%I;T) X Rps, 0n(QH1) (49)

BeEE—RD QH1 TOEHEKIT, £ 51 L350 TH 2Ly EAA T TR THERL
ShET,

\Y/ 2
PCOND(QH1) = (IOUT X \S)II,{]T> X Rps, on(QH1) (50)

Psw(Qu1) = 7 X ViN X lout X (t: + t¢) X faw (51)

S EAW (t) BLOSIE FAW () FIZ, MOSFET 05 —4 o —MEHRICES), TR THESHET, i
# . MOSFET 0 Rpgon AV/NSUY (GELEHE KAV NS 128 35 ERB LU S FAVMRILES (A (v T/ %
MKEL) R0 ET,

BEE—REfEDLEXD QL1 TOE B LT, R 52 ITRLET,

UT 2
PCOND(QL1) = (1 - VlN ) xIoyt” X Rps,0n(QL1) (52)
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9.2.2.11 MOSFET QH2 & ¥ QL2

H 710> MOSFET QH2 (Q4) #5508 QL2 (Q3) 13 48V D AEEL . A vF 27 Hiz SW2 124 U BB~
A D5 BB TLIESN, LIRS T, QH2 BX O QL2 OERKIL 58V UL EIZT B MLENRHDET, F7=. MOSFET 0)
T =N FIh—BIER, 2N —=FDOE/NATEBIELIOVBEN M ERHVET, LW E AF— Ty E I
RRRBE 2, MOSFET A 5E BT N AR W RTREME DN HD £,

fEE—REEDLED QH2 TOE KT, O TERTEET,
Pconp(qH2) = lout® X Rps, on(QH2) (93)

FEET—FEEOLED QL2 TOENHERIL, BBB KK EA T TR DOMKRS L, IROXTEZ60
E35

v \ 2
PcoND(QL2) = (1 - VOISIT) X <10UT X \(/)I%T) X Rps,on(QL2) (54)
BIOEnti:
v
Psw(qL2) = 3 X Vour X (IOUT X \(/)Ilil ) X (tr +tp) X fsw (55)

B A () BEORNLE T2 () FEEIZ MOSFET O 7 —4# ¥ —MERIZIEDD F2IZ TR THIE TEET, @
# . MOSFET ® Rpson 23/h&Vy (EIEHADMEN) 138 326 ERVIBEONEE FAVKHIZELS (A F o 7 K03
R&E) 20ET,

HIEE—FE8EDLEXD QH2 TOEAE KT, IROIIHITRVET,

Vin Vour\?
Pconp(QH2) = vy X (IOUT X TN ) X Rps, on(QH2) (56)

9.2.2.12 JL— Tk

ZITHL LMB1772-Q1 BB E hr—S ORI — 7 i O E FIEZ R LET, LM51772-Q1 X EICHEE—R
FEFEET—RONTIATEEL, BEREEICI > TREILNTWDTD | Hilffl/L —7 O GHIREEL A E DM 7
DEEE—RIZH L THT O ET, LI2s> T i E OB 208 IRIE, LV — T LEVEDBLEND JOHIROKRE/E

—RIZHAWTRELET, 185 | BEEEEREE FEEERE O W7 IR AVIATL IOIEHE S za s R —2 D
B FUEE—R T PEE R (RHPZ) 2MEET B2 FEMER L RIRINCRY £,

FEAY =B OB EIT, ROXTEZLNET,

- 1 2 -
fp1(boost) = E(m) = 2.75kHz (57)

ZZ7T,
° ROUT =1.45Q Liﬂ%j(;%ﬁ 8.3A &:*B %1 Lij—o
FEANT—EED ESR BrfiE L, IROXTH 2O ET,

_ 1 1 _
f,q = ﬁ(RESR . COUT) — 398kHz (58)

FHEAST—B D RHP BrfrfEld, IROXTHEALNET,

2
_ 1 (Rourx(1-Dmax)” ) _
fRHP = ﬁ( %) = 55.3kHz (59)
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ZIT,

* Dwmax ESSUN VN TOBERT 2—T4 Y A7) TT,
e ST —Be ) ORI, RO THZLNET,

_ 1 1 _
fpl(bUCk) - ﬁ(ROUT X COUT) = 1.37kHz (60)

PRI/ XU —Be D ESR BufiiiEld, HE/ U —ED ESR BulFIL T,

R 59 25 EBL AR ERIEEHIR T3 /28 KX RHP EuThaZ LI LN T, BRI HO-HOI2IE, 7uaX
F— R —EEET RHP B @i o 1/3 Rt ThHorLENHVET, RHP Pud @R b2 b6nbe ., }i"— EEETO
W7 B A AR K 8kHz L7220,

w = 10kHz (61)
Hjjjﬁx IZEoTE, FEDR KT 2—7 4 1427/ (Dyax) DV/HNISWNIGER, #% (INST_ A B I B HAE LTS

. FED RHP B2 ud SRS WA RHVET, 20 X578 1%, RHP Bl ko TSN AR
(fRHP 13) ZAAF LT JEWEELD 1120 ELEEL T, Wi d/ S OfE% %fﬁﬂ B2 L TRE L 9,

WEHOYaX, 5EHIBERED 1.5 EOMNBICEE TEXET, 72720, TOHE . PulGEH mE o 3
REDNLE KD | BEJE L —T D ruAd— R—OFNIK 30 EDOAFIHEENED ., FE L —F D% E KT
15 JEDONLAH RN ECET,

f7c = 4.2kHz (62)

HE T A ARG Req 12, LT TR SNET,

2m X f R +R Acg X Reg X C
RCl — bw x FB11{ FB2 x CS1 _(IZ)S OuUT x 1 = 2 77kQ (63)
SMEA FB2 MAX fow \2
+ —_—
(fRHP

ZZT,
* Dwax (& FEE—FDE/N VN TORKT 2—7 14 B A7LTT,
o Acs XERES A T T ATT, 10.

I A= 7o Coy ITROATEHAETEET,

1

Ce1 = Frxryox Ry = 1370F (64)

TED ShOREHEE L, Ry = 2.7kQ L8 Cyq = 15nF ([TRIRENET,

B JEEAR (foc2) 13, Rer BEUN Coy LMEFNTTAL T U (Cop) ZMAL TERUESIVET, ZOMDE I oy D 7 ~
10 f5IZRETDE, COMP DAL F o7 Vo NBL O/ A REPRRESTE, 70A4— S — G o EI2 A AHHE K
B CEET, =7 v foep = 100kHz D& Cop 1330 65 2L TGRS ET,

— 1 —
Ce2 = 21 X prZ XRe1 S75pF (65)

Ceo DIZEHEAE 560pF Z IR L F7, ZIHOMMEIL, fifERFH O HIE R EL TR CEET, EERORFHIRFIZIL, BifEd
FH RO ENE~—  LIREINE R E ORI Tl T AN DL, TR CREEITOLENHIET,
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9.2.2.13 SMFFERDEER
& 9-3. KRMET7 TV —2 3 DOEBRA
V77V R LB HanE s IA b
Rcomp 2.7kQ
Ccomp1 15nF, 50V ©53vy a7
Ccomp2 560pF. 50V ©53v2 @54
Ces 20nF. 50V £737 :y%“:/jif:ai 20nF,
80V EIIvr ar st
RFB,top 82. 0kQ
RFB bot 7.5kQ
RnFLr 10kQ
CiLimcomp 68pF
Cint 2x10pF, 100V 53y av 7% C3225X7R2A106K250AC
Cinz 3x27uF, 63V 7LI= A AL F LY A768KE276M1JLAE054
M N ¥+ /L 60V MOSFET. Rps(on) = 4.2mQ ISZ034N06LM5ATMA1
M, N F /L 60V MOSFET. Rps(on) = 4.2mQ ISZ034N06LM5ATMA1
Ms N F /L 60V MOSFET. Rps(on) = 4.2mQ ISZ034NO6LM5ATMA1
My N F /L 60V MOSFET. Rps(on) = 4.2mQ ISZ034NO6LM5ATMA1
Res 2.5mQ 2xKRL2012E-M-R005-F-T5
L 3.3uH. DCR = 5.7mQ XGL1060-332MEC
CouTt 6x10pF. 100V ©53Iv7 av 7% C3225X7R2A106K250AC
Courz « 100,F. 63\/2 My A768KE276M1JLAE054
Risns 10mQ KRL2012E-C-R010-F-T05
CasT1 0.1uF, 50v, £53v 2 74 GCM155R71H104KE02D
CasT2 0.1uF, 50v, EF3v7 =54 GCM155R71H104KE02D
Cvece 22uF, 10V, ©F3v2 a7 GRT188R61A226ME13D
RUVLOtop 44 5kQ)
RuvLo,bot 9.09kQ
RsLope 5.1kQ
Rere2 8.3kQ
Rgr 78.7kQ

100 BENZBIT 57— RN 2 (ZERCE MO G PY) &5
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9.23 77U or— 3 2 HIkR

PN OREIIX, LM51772-Q1 ZfEH L7 LM51772EVM-HP ZfEHL £7, R(COMP) = 20kQ, C(COMP) = 2.1nF,
C(HF) = 50pF (FriZFCIR D72 RD)

102 00 = —
98 — — ]
94 —— 80 7
90 = 70 P >
— — A A
86 y4 B R . 7 7
< 7 7 x 60 g
g 82 7 TN <
> / =t & 50 ,
s Zi — N k] ”
3 [ S 40 /
R = / /
=70 i}
u 30 [—4
66 — 7 7
62 VA — V=5V 20 a sy
P —e — V;=12V |~ = — Vi=12v
/ V) =24V 10 Vi =24V
54 £ —— V, = 48V — V| =48V
50 0
10m 100m 1 3 5 10m 100m 05 1 3 5
Output Current (A) Output Current (A)
9-2. ThE & 1o DBAR (MODE = 0V, V, = 12V) 9-3. hFEL 1o £DBIFR (MODE = VCC2, V, =12V)
99 99
98,5 —— Power Save Mode Disabled 98,5
08 —— Power Save Mode Enabled 98
97,5 97,5
97 97
T 96,5 < 96,5
= 96 > 96
2 955 2 955
Qo @
ﬁ 95 E 95
w 94,5 w 94,5
94 94
93,5 93,5
93 93 —— Power Save Mode Disabled
92,5 92,5 —— Power Save Mode Enabled
92 92
5 10 15 20 25 30 35 5 10 15 20 25 30 35 40
Input Voltage (V) Input Voltage (V)
B 9-4. hFE L V, LDBR (Vo =12V, Ip =5A) B 9-5. hFE L V| (V, = 20V, I =5A)
99
98,5 99
97,5
97 97
g 96,5 S 96
= 96 >
15 95,5 _5 95
é 95 E
o 94,5 [ITR =Y.}
94
93,5 93
93| — Power Save Mode Disabled 92
92,5 | — Power Save Mode Enabled
92 91
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 4 81012 16 20 24 28 32 36 40 44 48
Input Voltage (V) Input Voltage (V)
9-6. F;L V, (V, =48V, lg=5A) 9-7. PCM D%E & V), L DB (Vipem,iow) = 11V,
V(PCM,high) = 13V‘ |o = 5A. MODE =VCC2 )
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Icoil

B 9-8. 1 40 S BRAEE— F (Vvin) = 5V,
V(VOUT) =12V |Q =5A. MODE = VCCZ)

@ 9-9. A “/9'99%}75?-@&%— F\ (V(VIN) =12V,
V(VOUT) =12V |o =5A. MODE = VCCZ)

~, sl

9-10. 4 4V S BRBEEE— K. Vi) = 36V,
V(VOUT) =12V |o =5A. MODE = VCCZ)

Icoll I\ \

@ 9-11. 4 ‘/ﬁﬁ&%ﬁﬁﬁ&f— F (V(VIN) =5V,
V(vour) = 12V Ip = 0.05A, MODE = GND)

ope

B 9-12. 4 ¥ Y S BRAEE— K (Vivin) = 12V,
V(vour) = 12V I = 0.05A, MODE = GND)

A A
] A\
Icoil I\ I\
/ /
/ | \
/ \ f \
\ / Cchl (=
\ f \ 20 v/div
/ \ Z92div
\ . I P \ . N DC 1M
Wz

ch2 (=
5 v/div
°1.98 div

OC 1ve

=
2 Afdiv
a 1 div.
EW bC 1Mo

B 9-13. 4 25V S BHRAEE—F (Vvin) = 36V.
Vvour) = 12V lp = 0.05A, MODE = GND)

102 BHHIZIT 571 —F o2 (ZERCHRI O Sbd) 2045
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EN/UVLO

E 9-14. T/"f Z#_ﬁ] V(VIN) = 12V V(VOUT) =12V |o
=5A. MODE =VCC2)

EN/UVLD

B9-15. T/NNA R vy MO (IWEBAR—T,
Viiny = 12V, Vivour) = 12V lp = 0A MODE = GND)

[ 9-16. )\ﬁgE7/7’(vV.N,- 14V ©24V,
= 24V lp = 5A MODE = GND)

= 9-17. scp I:jz y7°|$f5ﬂ: (v(V.N, =12V, v(VOUT)
12V lp = &3 — . MODE =VCC2)

[=] i
\
VOUT(AC) V” ‘/
m 2 A/div
1.5 div
= T DC 1MQ
= |
R 10 Adiv
L E
m DC 1M
g
SOOI S 400 mv/d
- S5
|- . A
Ac
= ’ (‘
\
W L] o] L] HE L] HE L] I i

25.56my.

IZI918 ﬁﬁ;&E (V(V|N)—12V V(VQUT, 24V g =
0.5A<> 5A. MODE = VCC2)

S0emy  3%67my

vz
15.97 my.

S0z Tyl 196,00 my.

l9 19. ﬁﬁ;@,g (v(v.N, 24v, v(voun 24V g =
0.5A<> 5A, MODE = VCC2)

Copyright © 2025 Texas Instruments Incorporated
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VOUT(AC)

B 9-20. & fHEE (V(VIN) =36V. V(VOUT) =24Vl =
0.5A«<> 5A. MODE =VCC2)

/8% Vi vz Y V78X ‘

WN//\/W’»

/8% v
8.66 mV.

9-21. ﬁﬁﬁ}ﬁ (V(VIN) =12V, V(VOUT) =24V |o =
0.5A<> 5A. MODE = GND)

= i
;ﬂ,}’\;‘;&ﬁ ,/« le Y. AAAA A ‘:
Rt e o i e T A
= 11 : J ! S ——
ki -1.5 div
- 4 a/div 1
-4 div.
- } DC 1MQ
R ; ZDDWm\//dw
Tcoll NF{MM

i

IMWWWWN\WWW\MMN = i

@ 9-22, ﬁﬁﬁﬂig (V(VIN) = 24V\ V(VOUT) =24V |o =
0.5A<> 5A, MODE = GND)

sl A B A AN A

/

9-23. ﬁﬁiﬂ;ﬁ (V(VIN) =36V. V(VOUT) =24V |o =
0.5A<> 5A. MODE = GND)

fLiMCOMA

X 9-24. L ABFRBIBR (Vviny = 12V, Vivour) =
12V lp = 0.5A <> 5A. MODE =VCC2,
ILIM_THRESHOLD = 0x28 (2A))

lo = 0.5A «> 5A, MODE = VCC2. ILIM_THRESHOLD
= 0x28 (2A))

104 BRHCBT 57— R 2 (ZERCEHOEPE) 255
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9.3/X7— RRfFFEPDYV—R

VIN
] o VIN
=
VIN -
Cvf g e Caoor1 O
VBIAS I 3 :
w a ~ CIN
T T 9 e Rsns
FHHHHHHHHWW T T
I O v ok Z 3 >0 g9 a9y vee2 Qi
<z 90 Sdxzzoa — A l
Ts wer 80 EFEEESEE LT o ([
T eea Cos }7ISS/ATRK “ veez| | swi, Res sy
L L ¢ « i
I sYNco——]  |syNe LM51772 PGND # Le “FouTt DRV
L prmmmeeeeeneeeeeey = %7 FQZ }704
VIN on DTRKO———— _|DTRK Lo1| Lot Lo1(| re Lo2 E
. SDA/CFG3 i NC = «—H
SCL l [ |scLcres HB1 Ij
ENIUVLO PI MODE Ho1[|awor ICEOW %7
d % CFG2 R .’_ """" Swi1 SW1 PGND
%I ADDR/SLOPE o) csal |
Reog ™ lcoc £ g cse[ |
e 22350k zZ2
USB - PD 5 % z382¢9
Controller v 't 'E 8 E é = S(D g 5 é
vece HHHHHHHHH)J
vce2 ‘ [
5 ——>»VBUS
o
nFLT
Q, o Y
£ = < 3
3 ] 3
(3! o o
AGND
A Y
B9 9-26. /X7 — /SR {F&E PD YV — R D1REEE IR E
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9.4 M%) (ZILF T x—X) BiE

VIN
g VIN
G S VIN
Vil 9 Caooria 1
>
VBIAS 3
Z
w o ~ CIN
T T :
I 1
Caiasa t -

3 r( LK
o ) g
‘— veet ; Loz2[ Loz Ho1 ﬁ
SS/ [ | sS/ATRK . veez| | swi Resa
ATRK LCSS «

nRST
VIN
DRV
NC
Sw2
HO2
HB2
<
(o}
Q
N

1N
2

BIAS

SYNC «—— SYNC

DTRKO———— |DTRK : Lo1 +LO1%7 LO1 :

Roreq SDAICFG3 NC =
VCC2a Rerge SCL/CFG4 HB1

MODE Ho1| |HO1 ]_sC 00Tt
R L i L
< cFG2 R SWA Jp SwWi
R Lol i L
sy ADDR/SLOPE 5 CSA
o ==
= s
a2 2 R 352 ¢k css
5 3 <2233
't 3E8s358°¢

ISNSN
ISNSP

LH“HHHHHHHH
" L—» vOUT

VIN
o VIN
R ¢ 3 VN
Vi 9 Cgoorin —
VBIAS I 5 >
ZzZ
& 3 o CIN
11 s [
CEIASb T
3 [ EEEEEEEE
20 Z’ z3 § g g § g veeab e
‘—Ivcm ® < % @ Loz Jrioz o1\
SSIATRK+—] | SSIATRK veez S swi, Ro
= LM51772 ] Sveer
SYNCe—] |sYNne PeND[ |——F~
L e L Q2o
DTRKO————|  |DTRK Lo1 *L01$ Lo1 :
% SDA/CFG3 NC =
Reras | : ]
VeC2h SCLICFG4 i HB1
L [wooe HO1 Iﬂm” 47
Rer M cra2 [— R swil | Swi PGND
Rstore = u ™
ADDR/SLOPE 2 CSA
LJ T LJ
— Jeoc Eoq = csB
. Z ok Z o
v -, f::2383%8¢2
cx Ow > 2 5209
vee2b
‘ u_‘,
v vouT
FB
L comp
;2
9-27. 2 1HEMF O EIRR EERR
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LM51772QRHARQ1 Active Production VQFN (RHA) | 40 4000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 LM51772Q
RHARQ1

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM51772-Q1 :
o Catalog : LM51772
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 1-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM51772QRHARQ1 VQFN RHA 40 4000 330.0 16.4 6.3 6.3 11 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM51772QRHARQ1 VQFN RHA 40 4000 360.0 360.0 36.0
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GENERIC PACKAGE VIEW
RHA 40 VQFN - 1 mm max height

6 x 6, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4225870/A
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RHAOO40N

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RHAOO040N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHAOO040N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 MM THICK STENCIL
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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