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WARUERS BT Ty=25°C. R/ MEMEKEREAE T,=-40°C % 125°C IREEGENIIE . BRIESH Y , B Veas=12V

2% \ WK | mME St oot s
LR B
\Y; =12V .V = |Ty=25°C 2.8 4| pA
PN VIN (55167 e (i = 12V BIAS)
: R OV, Vien) =0V T, =-40°C % 125°C 28 5/ pA
Vi = 78V, V, = |Ty=25C 4 55| pA
A VIN % (v = 77 0 S BAS)
" " 0V, Ve =0V T,=-40°C % 125°C 4 uA
Ving =78V, Vias)= | Ty=25°C 60 80| pA
A VIN B OV ; 0.7V > Vigyy <
"L " 108y €N T, =-40°C % 125°C 60  100| pA
Ji\ BIAS (1) 17 HL i Vi = 0V, Vi =0V 2= 22C 28 4 A
b 3 b / = s =
" " ViR N T,=-40°C % 125°C 28 5| uA
= - |Ty=25°C 35 5.5 pA
JN BIAS {9 7 Veins) = 421 - Vo
» VEn = T, =-40°C & 125°C 35 7| pA
. . V. =3.3V, Vg > T,=25°C 1.8 2.5 mA
N BIAS A it EN) (F8) A
1V, 4¢H uSleep T, =-40°C & 125°C 1.8 2.6| mA
; ; Vien = 3.3V, Vg > T,=25°C 60 80| uA
A BIAS (1514 L (EN) FB)
1V, J3 H uSleep T, =-40°C & 125°C 60 90| pA
) <o.
I {i§ 11V A B (ENJUVLO) ViEenuvio) < 055V £001  £0.1| pA
VCC fa s
— Vaias = 12.0V , liyce) = 20mA 475 5 525 V
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Viny= 3.5V, Vigias) = o
" 6.7V % 42V %
VCC 2Bk lveey = 1mA
Veias)= 0V, Vi) = 1] 9%
6.7V % 78V *
Vgias) = 6.7V, VN =
lveo) = TMA & 200mA 65 120 mv
BIAS LDO JE 4 f B4 3.5V vee)
VBIAS =3.5V y V(VIN) =2.8V , I(VCC) =35mA 200 mV
vV =0V, Voyin =
BIAS) VIND | = 1mA % 175mA 65 120| mV
VIN LDO J [ f1 4% 5 4 6.7V vee)
V(BIAS) =0V s V(VIN) =3.5V , I(VCC) =15mA 100 200 mV
VCC UVLO %EiR VCC FFt 6 us
Vias) =0V, Viviny = 200 mA
VCC $i FLIf R VCC = 4.5V 12v
V(VIN) =3.5V 200 mA
Vr+vce) E 1A B A V(VCC) EJt+ 34 345 35 V
V1. (vco) B A V(VCC) T~k 32 325 33| V
Ve LDO ) iE i B 6.35 6.5 6.7| V
(VCC,SUP)
;’)“VS“VCQSU LDO bl 60 y
ENABLE
V1+EN) % 1E 18] A EN k7t 047 063 08| V
V1N {868 7 17 R EN T 0.45 06 075 V
Vhyst(EN) | {5 58 BB A EN T4 20 100| mV
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6.5 S (42)

PRUE X BT Ty=25°C. e/ MEFR KAEIREAE T,=-40°C % 125°C IRZEENIE . BRIESEEH , Bl Veas=12V

Z WAL B/ME HRAUE BOKMH| BBAL
taEn) ‘ KT E IR B [ 14 20 us
uvLO

VDET IE i it Vi L7 33 34 355 V
VDET i Bt V) FF 26 27 28| V
Vrruvio)  |UVLO IE A EIH Venuvio) LF 122 125 128 V
Vrwvo)  |UVLO fifiiif Vienuwio) FH 147 12 123| V
lovio UVLO 3R H Hif 0.7V < Vienuvio) < 1.22V 4 5 6| pA
e I K 18 B 1] VCC =5V, Vryuvio) > 1.3V 95  100| us
tuvLo) UVLO A1 VDET #ill 2E 3K i ] Vienuvio) FHE ; V(VDET) T 255 30 345 ps
SYNC
Vresyne) | SYNC N IE [ R 119 V
Vrisyne)y  |SYNC %A i il B E 0.41 \%
SYNC &3 A 99 kHz
taoetsyne) | SYNC il Bl &R A fisyney HEEAE 3| A
SYNC PLL #5E I [H] LA fsyne) AEEE ificfgsj“s%}o' 5% <fisw) < 10 JE 17
KEB
I(ss) WA Bh L 8.9 10 11| uA
SS THLIF% Rpson) Viss = 1V 3 wl o
M SS T B 3
tapisch;ss) |SS B HLET ] R AT LA O 5 7 500 us
e )
Viss.clamp) |SS FHIFIEHAL HLIE 3 5 525 V
Jik 55 V1)
FFIA R Rrt =16.2kQ 1600 1800 2000| kHz
FF A2 Rgrt =316k Q 90 100 110| kHz
T B TR % "~
fPWM , Rgy = 16.2kQ , | 128 ns
SR P 5 ] L SRR 102 n
B R A 148 ns
RT £ 0.7 0.75 08| V
Ji2
FF AR A )31 LR 78 %
THR -7.8 %
VOUT BREF
Vrworre) | DTRK IE i Bl Viotrey LTt 1.19] v
Vrotrk)  |DTRK [ & Votrk) T 0.41 \Y
taoet,DTRK) | DTRK J& S I L3R 56 LA fioTre) A92ETE 3|
fc(LPF) P SATER 6 SR AR 35 kHz
Virer) IR R% EELR’;)O? A)SOOKHZ ks £10| mV
RRIE
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6.5 B AR (42)
PRUE X BT Ty=25°C. e/ MEFR KAEIREAE T,=-40°C % 125°C IRZEENIE . BRIESEEH , Bl Veas=12V

2 MR B/ME BAUME BOKMH| AL
Vrsmope) | H5EUEI N IE 7] BRI 119 V
Vrmope) | 15 G [ BRI 0.41 \Y
EE YA
Vins(css- 425 50 57.5| mv
CSA . N N
5 ) U 3 B B
th+(CSB- T,=25°C % 85°C 43.9 50 541 mv
CSA)
Vin-(csB-csa ‘ -57.5 50 -42.5| mV
( 1 e i st A B B :
Vih-(csB-CSA) LM51770 T,=25°C &= 85°C -56.3 50  -42.9| mVv
\ PSM #EA = 10% 1.2 5.0 92| mv
PSM N\ BI{H
PSM #EA = 15% 3.4 75  11.9| mv
) e P R *10) %
2R (R U S U
IR 1 T,=25°C % 85°C 85 %
] ‘ 65.625 75 84.375| mV
1E VA HE 9 PR A1 B
T,=25°C % 85°C 67.2 75  80.2| mv
B R AT R 1 B -84.375 -75 -65.625| mV
1 b 1] =)
SRR T,=25°C % 85°C 832 75 -66.5| mV
LM517701
‘ PSM #EA = 10% 3.3 75 122 mv
PSM A\ B
PSM #EA = 15% 6.4 1125 16.2| mV
T e e *1275] %
P ] R Vit PIR il B A1 VT i
FRE T,=25°C % 85°C £10.5| %
B I e KR 1 2
T IMON_LIMITER_EN = V< AV <
omony | RO B obo - omv S Vs 08 1 11/ ms
fiifg L) DIONLIMITER EN= |7 = 25°C 1| mv
LIRS DU TR 28 1Y 96 1 2 MHz
IMON_LIMITER_EN = | A Vgns) = 45mV 39 45  495| pA
it HL % IMONOUT 0b0 , T, =-40°C %
125°C AV(ISNS) =5mV 1 5 8.1 pA
e IMON_LIMITER_EN =
gmqLiny LIRS I THOR 2585 Ob1 B 170 200 220| pS
e X IMON_LIMITER_EN = .
AVgsns) | HEART IR RS F R E & 0b1 - T,=25°C 49 50 51.7| mV
ISNS 51 A\ M B HL37E ISNSP = ISNSN = 12V 80  115| pA
AV =50mV , bl VCC K
Vi) > 6.5V ; e 300 500 mV
IMONOUT 4 tH 4% & lamonouT ) = limoNouT ) X -
0.975 , Vamonour) = 1V | AV = ~50mV , L GND 300 500| mV
FFEE
Vre AEH] IMON (¥ 1E 1) LL VCC Hydtt 55 65 75| %
(DIS,IMON)
B AR
W a2 5 5 e (1] 1 ms
W a2 5 5 T e (1] 24 ms
RERKER
VRer FB T FB 0.99 1101 Vv
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6.5 BS4FHE (£%)
PURMEX LT Ty=25°C. St/MERE KRS T,=-40°C % 125°C AL B NI . BAESAT BT, 60 Vigins)=12V

Z WAL B/ME HRAUE BOKMH| BBAL
FB Hifk K 381 V(ss) = 0.95V 092 095 098 V
FB 51 ik it Virp) = 1V 60| nA
Bs 600 us
it HLBH 13 96 MQ
COMP HiH i 65 150 uA
COMP LA 65 150 uA
COMP HHi7 & Vrp) = 990mV 12 125 13| V
COMP H4 Fi & V) = 1.01V 0.225 0.240 0.255| V
B A BRI 25 AN 45 MHz
VryseLiFe) |HEFEPIHE FB AR IE M RE Virg) LI 2.45 25 255 V
ovpP
VT+OVP) |k EIHEIME FB _LFtLL Vrer JodiiE 107 110 15 %
VT-(OVP) |/ FEIE FB T LA Vrer HZEHE 101 105 109 %
ik AU K i ] 9 10 125/ ps
VT+(OVP2) | it 2 L 7HafH Vivour) L7 80.5 835 86| Vv
VT+(IVP) | EFBIfE V(viny L7+ 80.5 86| V
nFLT
NFLT "FHJT 965 H B 1mA I 100 Q
P Y T 1 ] A FB EF ( BA Vrer A2EHE ) 95 %
FEL Y IE 5 A7 ] FB /% ( LA Ve NIEHE ) 90 %
NFLT ek A i it V=5V 100| nA
tanrLrping - |NFLT 510 2 s (] %E&%igﬁ%ﬁj =N 37| us
MOSFET IKzh 2%
HG1.
t, T HG2. Cg = 3.3nF 12 ns
LG1. LG2
HG1.
t TR A HG2. Cg =3.3nF 12 ns
LG1. LG2
12 R 15 Copyright © 2025 Texas Instruments Incorporated
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6.5 BAHFME (5%)
PRE X BT Ty=25°C. S/ ME AR KAEFRMEAE Ty=-40°C % 125°C IRZEE A& . BRIESEUH , B Vigas)=12V

2 WRSRAE B/ME BAUE RO | BAL
HOx M i HL
TR R
“F, LOx M 19 ns
R HSF 3R
S
HOX M1 Riem = 16.2k02
P2
*F, LOx M 36 ns
o P B
FSF
t¢ BEX I 8] —
HOx M5 HL
T E T H
F, LOx M 26 ns
% HLSF 2 vy
HSF ~
HOX MGt Riem = 316K
2
F, LOX A 44 ns
2 T B
H S
ggg%%&1&fmﬂ PMOS LO1. LO2 I(test) =200mA 1.6 Q
g%i}gﬁ#ﬁ%ﬂﬂ PMOS 101, HO2 [Ijes) = 200mA 13 o
gg%g%ﬂmu NMOS 1 01, L02 [lesy = 200mA 0.6 Q
gﬂggﬁ%&%w NMOS 101, HO2 [Ijesy = 200mA 0.7 o
VTH.BsT_Uv) | LR H % ViHex) - Viswxy FFE 24 2.8 31| Vv
(\IQLTUV) IR E 2 ViHex - Viswx) LTt 2.6 3 3.35| V
V1h+ e g EHAZEE | ViHey - Viswy LT,
(BST_OV) IE 1 H 2R JE I(HBx) = 25UA 48 53 63 Vv
V. Pl VCC A3tk 37 %
TH TTH oKXz fAf’l ] J \T\Tl ) Y
(GATEOUT) G/ e DM 9K B i o O S A {Eé V(HBX) - V(SWx) Jy3& 37 %
e
AT
Tras TR ﬁ“"?@*ff Wt e 164 °C
OB IR SCIWTIR 15 °C
R2D #M
P E R TE 31.77 33  34.23| kQ
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6.5 S (42)

PRE X BT Ty=25°C. S/ ME AR KAEFRMEAE Ty=-40°C % 125°C IRZEE A& . BRIESEUH , B Vigas)=12V

5 W& B/ME BAUE B | AL
R2D & &
R 0 0.1] kQ
R2D # & 0.4956 0.5263
K 2 0511 e
A%
R2D % & 1.1155 1.15 1.1845| kQ
#2
igDi’iE 1.8139 1.87 1.9261| kQ
A%
:jD wE 2.6578 2.74 2.8222| kQ
igD'&E 3.7151 3.83 3.9449| kQ
A%
:’gouﬁ 49567 5.11 5.2633| kQ
572D wE 6.2953 6.49 6.6847| kQ
Rere A1 32 2% Fe BH 2% FELBHL ;
R2D % & 8.0025 8.25 8.4975
Rz . . . kQ
R2D & 10.185 10.5 10.815| kQ
#9
R2D # & 12.901 13.3 13.699| kQ
#10
R2D % E 15.714 16.2 16.686| kQ
#11
R2D # & 19.885  20.5 21.115| kQ
#12
R2D & & 24153 24.9 25.647| kQ
#13
R2D & 29.197 30.1 31.003| kQ
#14
R2D & & 35.405 36.5 37.595| kQ
#15
(1) FEwmk b PG E
6.6 B} FER
T A 235 35 30 ) RS 1 1 R R Y R S UAS ( BRIE S B UEEH )
| | N
AR
S I F EN B [EN A H B30 L G0k L U133 H Bl nt 1] R [ s
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6.7 Typical Characteristics

The following conditions apply (unless otherwise noted): T; = 25°C; V(ycc) = 5V

1800 440
1600 432
~ 1400 < 424
< T
% 1200 > 416
5 C
S 1000 g 408 ///—//
] g 400
L 800 £
£ 600 g 992
£ S a4
& 400 E
» 376
200 268
0o 30 60 90 120 150 180 210 240 360
RT-pin Resistor(ka) 40 20 0 20 40 60 80 100 120
-p! Temperature (°C)
il 6-1. Switching Frequency vs RT Resistance & 6-2. Switching Frequency vs Temperature Rigr) = 75k
5.1 5.1
4.9
5
4.7
< 4.9 S 45
[0 (9]
2 is g 43
s 4 g 4.1
Q
S 47 S 39
3.7
46
35
45 3.3
0 40 80 120 160 200 240 280 320 360 400 440 480 35 37 39 41 43 45 47 49 51 53 55
VCC load current [mA] VIN voltage (V)
6-3. VIN LDO - VCC Voltage vs VCC Load Current & 6-4. VIN LDO - VCC Voltage vs VIN Voltage
|(vcc)=20mA
5.1 5.1
4.9
5
4.7
S 4.9 S 45
[0 (0]
s 4 é’ 4.1
[}
S 47 S 39
3.7
46
35
45 3.3
0 60 120 180 240 300 360 420 480 35 37 39 41 43 45 47 49 51 53 55
VCC load current [mA] BIAS voltage (V)
& 6-5. BIAS LDO - VCC Voltage vs VCC Load Current & 6-6. BIAS LDO ; vee V;Ata%e vs BIAS Voltage
(vee) = 20m
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6.7 Typical Characteristics (continued)

The following conditions apply (unless otherwise noted): T; = 25°C; V(ycc) = 5V

1010

1008
1006
1004
1002
1000 W
998
996
994
992

Reference voltage FB-pin (mV)

990

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

& 6-7. FB Pin Reference Voltage vs Temperature

55
54
53
52

51
50
49
48
47

46

45
-40  -20 0 20 40 60 80 100 120
Temperature (°C)

& 6-8. LM51770 Current Limit Threshold Voltage vs

Peak current sense voltage CSA-CSB (mV)

Al 6-9. LM517701 Current Limit Threshold Voltage vs
Temperature

Temperature
< 8 0.01
£
< 8 0.0092
0
< 81 = 0.0084
=%
8" = 00076
g 77
g £ 0.0068
s o 0.006
2 73 g
& 71 § 0.0052
k= -
£ 69 < 00044
< 67 O 0.0036
jo)
o 65 0.0028
-40 -20 0 20 40 60 80 100 120
Temperature (°C) 0.002

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

A 6-10. CSA Input Current vs Temperature

0.01
0.0092
0.0084
0.0076
0.0068

0.006
0.0052
0.0044

0.0028

CSB Leakage current (nA)

0.002
40 -20 0 20 40 60 80 100 120
Temperature (°C)

A 6-11. CSB Input Current vs Temperature

550
—— Boost Mode

500 —— Buck Mode
450
400
350
300
250
200
150

100

50
0.1 03 05 07 09 141 1.3 15 17
Switching frequency (MHz)

Controlable on-time (ns)

& 6-12. Minimum Controllable On-time vs Switching Frequency

t
S
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6.7 Typical Characteristics (continued)

The following conditions apply (unless otherwise noted): T; = 25°C; V(ycc) = 5V

BIAS pin Voltage (V)

& 6-17. Shutdown Current into BIAS vs Pin Voltage
Venwvio = 0V ,Vigias) = 12V, Viyin) = 3.5V

550 1.28
—— Boost Mode
500 —— Buck Mode
1.27
—~ 450
172}
= —
© 400 2 1.26
£ 2
£ 350 2
5 300 £
3 S
s 250 S 124
s o)
© 200
1.23
150
100 1.22
0.1 0.3 0.5 0.7 0.9 1.1 1.3 1.5 1.7 -40 -20 0 20 40 60 80 100 120
Switching frequency (MHz) Temperature (°C)
& 6-13. Minimum Controllable Off-time vs Switching Frequency Bl 6-14. UVLO Threshold Voltage vs Temperature
4 4
3.6 3.6
z 32 < 32
3 c
Z 28 £ 28
z
% 24 S 24
c 2 5 2
3 S
T 1.6 © 16
& =
2 1.2 1.? 1.2
> 08 2 08
»
0.4 0.4
0 0
0 6 12 18 24 30 36 42 48 54 60 66 72 78 40 20 0 20 40 60 80 100 120
VIN pin Voltage (V) Temperature (°C)
& 6-15. Shutdown Current into VIN vs Pin Voltage & 6-16. Shutdown Current into VIN vs Temperature
Venwuveo = 0V ,Vviny = 12V, Vgias) = 0V Venuvio = 0V Vi = 12V, Vigias) = 0V
4 4
3.6 3.6
T 32 < 32
2 c
z 28 a 28
: 2
3 2.4 3 2.4
put -
g’ 5 2
E 16 3 16
- =
. 1.2
2 g
m 0.8 2 08
»n
0.4 0.4
0 0
0 6 12 18 24 30 36 42 48 54 60 40 20 0 20 40 60 8 100 120

Temperature (°C)

A 6-18. Shutdown Current into BIAS vs Temperature
VenwvLo = 0V ,Vgias) = 12V, Viyin) = 3.5V
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6.7 Typical Characteristics (continued)

The following conditions apply (unless otherwise noted): T; = 25°C; V(ycc) = 5V

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

A 6-21. Quiescent Current into BIAS vs Temperature
Venwvro = 3.3V, Vgias) = 12V, Vyy) = 3.5V

65 70

64 65 o
Z 63 60 ¢ =
< y il
2 62 55
£ 61 < 50
Z 60 = 45
2 59 $ 40
2 58 3 35
5 57 3 30
?::j 56 g 25
3 55 £ %0
3 54 o
T° 15
§ 53 10
» 52 5

51

50 00 5 10 15 20 25 30 35 40 45

-40 -20 0 20 40 60 80 100 120 BIAS pin Voltage (V)
Temperature (°C) P 9
Kl 6-19. Standby Current into VIN vs Temperature e 6'2\?' Qmestie;;\?u\;rent "lt:ZBVIAVS vs E'g ‘\jl\c;ltage
Venuveo = 0.8V, Viviny = 12V, V(gjas) = 0V EN/UVLO = <= T(BIAS) = 145 T(VIN) = =

80 11
s 108
< 76 <
= 74 2 106
2 £
< 72 2 104
m 70 %
g 68 < 102
+~ 66
é 64 % 10 M/\/\/\/\__\__\
S 62 5 98
€ 60 5

o 96
S 58 5
o

.(“53-’ 22 g 9.4
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50 9
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|
l
|
ViLox 10% 10%
l l
| |
| |
| |
| |
| |
| |
| |
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LM51770x J&— PUIT SR [ IR/ TH il 4% . kAR @ T T2 0T W el i )s | stk
SROLASE B Y L I

FEA HEUT |, LMBA770x SCHFAE 5 i Ayt v B sk 8 R0k o fE3a AT IR, Wl il 51 sh & ik e 1T
B LA BB IS/ I R A g S8 0 DA SE T SRR AT, iR 2l RT/SYNC 51t AT & . EREE. THE
ANRE /T IS AT HIE] , TPORAURARFFIEE « %A EAE T AR 2 m] DR if MR U et . 38 1 s XU AL
JeMIS AT, AT AR it i A A T I 1] 25 P4 EMIL

A A R T E R M 0 5 T 9 B A B PR ) LMB1770x (% N RN B . T REIE SRR FIELR (CC) AME
J& (CV) M T (Wit ) S8,

LMS51770x (¥4 i L AT AEIs AT R34 8 ( shaS AR A e iR ER ) o iR anE B e SS/ATRK 51 Al
FEDUEEME B SR S A, B ATIEE7E DTRK 51 Bt PWM S\ A5 5 BLHE T o

WHEBDESI A LDO RENEAE AR (S A ANt Fo I 26 1F R, B ORouas A DhRESR AL rT S il . i T BAT RSB g /1 LA
L B SNANEE TR R, BRAE LR T RARISATIY |, DR B AT RIS AR IR OK T O Tt — B PR IZ 4%
PP I Th R BURE , TR AR B S BDE R BN . BN . AR PR IR A S IEIN A BRI AR, DO R
SE SR A B

LM51770x 1K 7 44 N V438 MOSFET ZKzh#% . MR sh 78 B 2AA s iRSIRE Jy , TR ERAE BT SRR 1 25 R N
WS AR H bR . MR IR Bh A8 B — MESGUR ECE 2 B 28 R . W E 28 A — N B AURIEFE AT
AR AL, CAR— N RIEBUE RIS, OB sMS TR FET HILLIEIEIT. B 4% H B T i R 7E 2 7 sl %
JERE T L 100% 52 HigAT .

HLPH 2 07 e e (R2D) 43¢ 1 P mT LA fiag B0 R S U £% P A s DI RE , H P 0 S R ILBE B W] Sk PR PR/ TR
AL BEAh , PR PR AN R AR AT B CRAE T SRR 250 L o SR A8 57 1 H A e

A N B DR D R TR ORAE AN [RIEB 26 1 N 22 423847 A fF A Vi RIEBUE IR DIRE | AT 3E et 30000 17
Ule HTHA UVLO RMEAUE A8 I S8 S 50 IR A4S 3EATRCE |, U EA R BT T /R s . s fF B
I ORGP A AL R ORI DI RS, S T R REAT . AR Bt AT IR I W SE Rl ORGP ThRE |, I 1 A N B
SUEE AL R ORAP D RESRIBE S K AOAE RS F . F ARG SC I DI RE | 188 AT I 938 VCC A2 Ik did 3 DL 1k
RN . P 5 o AR G PR e S R AE S (TR nFLT 51 E3EAT AT 4R
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8.2 ThEE T HEIE

CSA csB  LOT  HB1  HO1 SwWi LO2 HB2 HO2 SWw2
F F
ocp
Gate
VOUT 1 OvP | driver
SLOPE
MODE Boot UV
comp EROR
UVP, OVP,
FB [ AMP
SS/ATRK
L
SOFT
DTRK STQRT BB
1 TRACK Core
TSD
cre |
[ R2D
VIN ]
]
BIAS []—@AX
DIGITAL
NTROL
syne [} PLL co T ol
MAIN REGISTER
RT LT 0sc FIELD
VCC
vee [ 0o
vce
UvLO
VIO
LDO DVDD
EN/UVLO [] LDO nRST
INT
0sc
uvLo
ISNSP
CURRENT
ISNSN MONITOR
IMONOUT
nFLT
| |
- -
AGND PGND
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Gl b B AL RGN BRI R X Eh 8% 2 SO I A P BT RE F S I Rl R AR BN P B AR A IR 5 . BRIV
AHRBE AN RGLIRAC W iR . VIN FI BIAS 5|12 [\ — AN ORing , LME POR R 4uffi fRE]
e B AR B SR I DL, tRRERE IR BT .

—H VIN 5 BIAS L1k LT %5 T POR BI{E , #+fF28 a2 R shWla b f2 | JFF8EEI EN/UVLO 511,
PAMEFELE E 1) UVLO BRME T 8 Zh sl (ki 85 82 4E . POR RGVEL ST VIN 5] EIHIAA f ks I Dh e . A5k £
TSNS, FRAES N AR T HERE B /N AR R, BEWT 2 1 2% DR s AT

8.3.2 [EIEITHEFERIT S

LM51770x [ s /7 s 42 8l S5095 R A DR AE AN R 1) TARAR R Z IR To e et , SCBLT E RIS AT AT R G ARy ek A
FCIRSHUERE LR =ADEROTRRE

R | AR Q1 A1 Q3 T3, Q2 Ml Q4 kSl ( THERRBALIRE ) .
RSN AR Q1 M Q4 T, Q2 M Q3 KTl ( FHE WL SRR ) «
RSN BAE Q2 A1 Q4 Tl Q1 M1 Q3 A SE ( FEEMRLRE ) -

IS R RN W&
Q1 I 177 K
Q2 KA K T
Q3 fI9F ESi! Pl
Q4 el T I9F

©JO,

Qt ILpeak) Q4

V.OT@ @ ”\'\L/l\ T o Vo
;g Q2 : Qs g;

v

I4T

Y% %
& 8-1. (B E/JTHEA BT RRE

8.3.2.1 FHEMR

TEFH RN IBATIS | #4288 F NI 805 5 5 8 — N THEREC I ( F5RIRES 1) o TEXT R ES AT R 2
Ja , A SE BT ORI, BT EEBRIRES . T W EOK b 25 2 i R T s 538 B[RRI B g T S AR
T BR 1] o
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s /\/\
Current ¢ /

Main : ;

Oscillator | | |_| | |
Clock i 1

Switching ; @ @ :
State !

&l 8-2. B FTHEB AT T K A RS T

8.3.2.2 PR EMEA

FERE BT IR AT, Fededs A B0 B 5 5 S8 3 — BRI A (CIRZS 1) o A RUBERIA B (5 T, #%
B BENBERIE RS N R — IS 5 BRI |, Fe s SUml B R H | JFJR 83— SETROIT SR, i
EHRHEAT KA . 523 AR B S R OCHTING ] HL 2 i gt 2 DR RRAE e AR AR

Ipeak) I _

Inductor /\/\
Current y
1 |
| |
| |

Main Oscillator ' i_l | |
Clock |
Switching | @ @

State
] 8-3. HELEHIR M B AT T I B AR R

8.3.2.3 EE/THERRK

— BT A 2 O@ AT I (1 3 308 P 8 /)N T 5 R 3 308 P ) 0 o o A 3 0 S5 B /0 8 R S i g 1], 2 1 o e e 2
J/TE I AT RS R B TSR, P & AR IR B UeAR AR 2 BT I — N THEREAL (IRZS 1) TR
Mo B, BT RS TR A B E M= R CIRZS 1 RS 1 ARES 1) o BBET iU (B R iR AS:
IFETF AR | G5 HEAT .

ILpeary

Inductor ! / \ / N\
Current  ———————

Main Oscillator ' |_|_
Clock
e ONIOHO

State
& 8-4. FELE[E /A EIB AT i R SS HIR

8.3.3 FEEHE;

21 MODE 51 BIONMRHCFRY |, 4 i (PSM) Rt » ERXMUZATHT |, JFRiGshmD , e sk, gk
MODE 5l it , MM A . e, FidefeiEs: @i (CCM) 8isk ] PWM 2 (FPWM) &
iB17.

£ PFM JHE . B B I /T AT, Bt DUMIR 8 U/ M FBRtIs AT o 2RI BiZ e/ i ( PSM it
ANBIE ), PWM 2 Ra TR A SOy Skt Bk is AT IR A& pr =MoREs (1 1L ) o Sfikofiz 47 9 16]
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S LE TR, JFENAF R VIN AT VOUT il ik o O 1 3RAG B0/ 1 ey B IS 80, Bt as R i S0t
&+ PSM 3EN BB AT S S 3 — ANk B A Lk o

IR R LS R (BRI ) B PR, R AR 2 B A T T ORI IR A D . BB (S
i) BE— BRI, fath RSN, OSSO MR e BN T e B s AT Sl ) P AR R RE . 2R Vo 380, A
FE VAT AT I B2 IGO0, FR AR A BRI 5K (uSleep).

£ uSleep BT, PIAMIKONES 2 I8 , Jy HBA R HB2 $& 44 i O M A% i s ABEAT 78 f o FLAth A FiL B 2 98 4 0%
W, ARS8 25 1) R IRV M P 28 ROPT RE A o 2 SR b s BB i Y P IR 0 o, U SR Bl 2 AR A F e
W IR [ )5 - T 46 -

VTsusioen)
Output Voltage
VO(nom) _________
Inductor Current [ \ [ \ [ \ [ \ [ \
Single Pulse uSleep —™ [ tuusieen)

& 8-5. 4 B FE ( /5H uSleep )

WAL SYNC SIIH EEMAELSIE N A0f 5 | WA LA uSleep B, Viliff 24REF PLL TIPS |
LB I BRI 5B R, AT 2 R P BIRFE A | (12 , 5% uSleep MMM TE
W3 P HALE , SUET B B0 AR s

PSM - ACM ( HZ S ) SEE T LM51770 4 TF 3 JR /71 RS2 AT 5 5L 1 i th b bt 76 Sl
PSM #E X\ BREL [ B4 FE/THIEAE A7 DX, | FF kb bemha | bt A ACM. ZEIXIEL | SR PR (REFZEIRES I,
TR ST R | e DURLAORAS | BURES 10 I R BT 26058 | DA I L FE 45 57
BREOTER S R B . UL | S TR DVRAL T 52 AR RS | ELIRPHERE T (R TR | il OCP.
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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
I I
| L | L
4 PSM | [ | ! )
| | | I
| | | |
T T v T
Buck — Boost op. 4 ACM . 3 . - 2
&& 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. ( \
1 P SINGLE_PULSE \—  ——» HSLEEP
I < entry:
(peak) = IVT(PSM) - Bias circuits off
USLEEP_EN=0 /O <Vruseen)
Vo < Vrisieep) && I
I Vo > Vrssiesn) V(comp) > V(comp sieep)
V(COMP) > V(COMP.sIeep)
)>.
PAUSE
entry:
Pause Switching
. J
. J
. J
. J
> b
& 8-6. X HER\N G AR W ER PSM KT RAE
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8.3.4 HFH [FiEFE - VMAX FF5%

BWAGIETT A AR . BT P rE R o B R |, sl I R N B S H R DL B R B
WS IBAT A PRI ATRIFICIIEFERL. 2 VIN 50 BIAS 51 LR R & T U BE (Vrvee, supy) I,
VMAX F£ &2 WIX AN 51 B e 36 L R B AR B 5 B e SR — A 510 s R AR T U0 BRAE | W0 20 4% 55 — AN i 5
.t A S EES T 0 e A, W4k $E VIN A1 BIAS HRs s i v /R A i s B o DA A2 f 3 5| B A3
e :

* VIN 5| ERR BRI . BIAS SIIERE] VO, fERaIE , N2 i A TR #s e , VIN £
NN ERERMER. —H Vo 25, RIS K E BIAS 511,

* VIN 5] BRI i B 5] R — b S S N P P T o P B i N R P O R S o T R
I L S BRE R B N T, R SRR SR S RS B R BT N AR R 28 0 e BE B RE 7T

© VINEZFHA IS, BIAS S ERLZIH BRI (Flan , BUE R 12V B/ BRI HE ) o XA B
P Han N R e A O e ST, 2 I P v 7 B — 0 B KPR B2 B AR AR R M A T A _E R Dh R AE AL

VIN Supply Voltage Selection
v
to Internal
'KO; Regulators
F——o———»
o
BIAS
Vo OT‘

8-7. VMAX HIFEFT X 1

VIN Supply Voltage Selection

to Internal

,KO» Regulators
v, o —

L eIl

& 8-8. VMAX B X 2

VIN Supply Voltage Selection
v, © I
to Internal
‘KO» Regulators
l o
BIAS ]_‘7
Viaux) © I

Kl 8-9. VMAX HVEHE 3
8.3.5 [EREFIR EHE

LM51770x EA XU REAE AR 858 (UVLO) 51, — B S MK & T Viwen) BIE , B2k R
i bl WA SRR TR R ENJUVLO SIIHUEART Ve BIME , WSS 755
W AT B S . ARSI u ] |, E AT 8.4,

#EH UVLO Dife 2 kil o) 2 i AR S N B R 00, DAIRE S A A2 ) e o G N0 IR0 DA &% o 7 BB 3 ml i ik ENY
UVLO 5| J1_E A0 s as BEAT T 2
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415 ENJUVLO 51 = T Vireeny BIME , T UVLO SR (¥ A 3 s AL TG 3RES . i ENJUVLO 51 L
T Vreuvioy BUE , T UVLO BT A B IR JRAL T 50 RS .

UVLO EA7FI T KIS B I 18] (tyuvio)) o LAIREGRE T UVLO Rl 51 b it i N R 75 1 S50 45 28 R AR AT A
AR FEIEBIF ] tyuvioy M, BTk EN/UVLO 51 BRI HEART Vrivioy BIME . R EE&ME | #80F
W RS R IE TR B

UVLO R{EIE %t VIN 1 AGND 2 [a| L 7 IR 28 i AT W B . A @ BEEH A2 1 #4715, UVLO Tl
V) AR P S BRI o0 41 22 ) ) AR T 3t e BELATT P 3R i A AT W

_ 1 RyvLo,top R I y
VN, ir +,0vL0) = Vit + WvLo) * 1+ Ryyio per ) T RUVLOop X [WVLO,Ryst) (1)

Hrp

* RuvLo,top) &L HLFH
* RuvLo,boty A&7 s & T HLFHL

8.3.6 IR HINFLFE

LM51770x HARARENIBRIRG & . £ RT SIEIGRFFEOTHEILT |, fRGEIEN 75kHz, £ RT 5] I
LT, JFRIFE Iy R ME 2.5MHz, S/ RT 515 2 &R — DS R R S, 2T
REE Ry 4% T RT MPE , 6 7 2.

R(rT) = (ﬁ - 20ns> x 3032 )
AT IBAT BN, RT 518 b1 A S0 Y5 1 45 0.75V. BRI, 385 58 et FhL B 28 1) PO S 3 25 B s AT

SRR I SR . 18] 8-10 ANIE] 8-11 Jrezrm 17 i i 7] 45 v B {0 o Fht FEL 5% Jti o 470 74 P P YR 5 38 30 FR R A 7
Bl ANEEVCRHAE AN A BAR SRR RT 511

RT RT

Increase f(sw)

v v
& 8-10. BT 5l El 8-11. Zha& T UM =R B

8.3.7 HiFFH#

A — AN BB ER (PLL) 7T LAZE RT 5] I B R AR AN 4R [F) 245 5 2 A LA T a4k . ik
PN AR | RT 5] % E PLL B OR . AN ED A 5 0] U S 5S8R £50%. N 7 I RIS SHIR
W B H R SYNC R (BN 788 i FE R RS S ), WS25F SYNC 1B H N 221 25 .

W N T AR E B NS AEE PSM B {5 IA A 4533k N uSleep. MHE PLL fRFFSTIRAS |, DUBELE fiak iy
B (B e T R TR ER ) AR LR PR ST B RSN E S S . AT N R BRI, |, (HER R
BTN £ SECE S F AR |, FEAME B SYNC 5] IR FEEES |, M<25H uSleep.

AP It 8-13 Frare

£
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SYNC Vm+
m
” ” ” L]
SYNC
ACTIVITY PLL
DETECTION
RT BB
[ ] LIMITER osC CORE
LOGIC

F 8-12. FHkF% % ThRE T HERE

Vrysyno)
V1 (syne)
Visvne) e B e B e
-t -t > -
td(DeI,Sync) PLL lock Cycles td(De(,Sync)
< RT programed fgy, >< fsw Synced <RT programed fqy,

A 8-13. b7 E SYNC ThRE

#HiE
SYNC 51—/ E D RERRC B A0 B By r i PR JT 1) A SRAE BRI IR 2 52 GND , U Hs i 45 £
IR . W RiZ5 & 8di s VCC , M FFIERiiRIE. HS 5 - iR EIET

8.3.8 H/E R T8

LM51770x & —A~ A EFiR Z MO8 (EA) T LU T4 Bk . S iR I 45 B FH 28 7 FB 5] i L giasin g | ix
YEHHBH AR e E T H ARSI ARG H R . EA OSSR M RS Bh AR R ) HE FE R BR IR 51 L (SS/ATRK). COMP 5
JEIE N gm e, RIS RI AN AME IR 4 o M X 2% D L A B DA TS A P I PR B R AR AR
WA FB 5 NER 3 T W SR FEBE R R (11, Viveey ) I AF7E IR 30 1R BIUAF A 30 WL S S 05
PACE . A DA e H B (JEE N 24V ) TR
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|ImTTT T ! :' """" b Co K=1/20
! ! 1 :
: : ! ]
] [ !
] ] ' ]
! ! | Rrgiop :
: Vvee) : : ]
| T : : i FBr IntFB
e
: : i RFEM: V(Rer.iFB)
]
| 1 : : V(ReF)
: : ! ]
| 1
' I 1 Soft-start | TRK
\ \ | 1 Control Control
| Internal FB | | External FB 1
I R T ! sS/ARTK Peak
il Current
L Comparator
l Buck- ToGate
Boost Driver
Css
PWM-
I Logic
COMP SLOPE
Rcomp
Crcomp
I I Ccomp
B 8-14. Rt A PTG rL I 1) 2 B ) Th BE 75 A ]
A LT A SR RAMB T
HAER 5
R 2 Xf(Bw) _ R(FB,bot) + R(FB,top) < 10 X R(cs) x Co 3)
(comP) = IM(ea) R(FB, bot) 1-Dmax
AR
21 X f(BW) 10 x R(SNSl) x Co
RicomP) = —gmga) X 20X T T Dpgy (4)
WIS R E A
(COMP) = 2w X F(cz) X R(comP)
1
C(PcoMP) = ZwXT0X F(aw) X R(comp) (6)
XFTRZESIA , TR BAERME ¥ 96 0 % 77 THEAE LA R 457 -
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W (o) HIBEEN B R R F 4 P T

V(VOUT) X (1 Dmax)2

fRHPZ = pp— (7)
B RHER T T 7 AR L N IL AN

fw) < X frupz (8)

few) < 15 % (1= Dmax) X f(sw) €)
AR T e 9 B W kA A M R A (foz) IIALE .

fcz =15 X fpoleboost (10)

Fpotes oost = 2 X T (11)

TR ZEBORES PRSI SEEL , LM51770x COMP 5| A1 (1) Ha s 7] 4 fff S Bk FELJER 2% RO AR R U (E FeL g . 1] 8-15 JEUR
T FPWM #5152 ZE 0K 8% B VI Rtk . v DLS 3% IS Bk St 75 04T PN 350 Rt A B9 TR 4 70 2 FH 4 1t

Vcomp) A
V(comp,cL+)
V(comp,cLo)
V(comp,cL)
Negative omV Positive V(csayV(css)
Current Limit Current Limit

& 8-15. WeE FRIRAIN B E S Veomp AR I BRI

8.3.9 #H H [EFRER
SRR T PR A H R R R T R

* JEIL SS/ATRK 5| s L A 4uh i s BR R T e
* JER DTRK 5 ISEHLI# 7 i e BRER D E

AU oL IS R B

F TR Sy PR IR R R D FR) A B PR 2 7 i e A T PR R A S R . EROR T DA S8 O B 1IN 1%
J , EEEBANEGZXREA , D0 5 sh ITa] B3R ShaRHs I 1) 2 2Ae , DRI 2 e fan A\ i

H T A B IR ZE TBOK 3 Bt (SRR R N F S, RIEAE SS/ATRK 51 AL it I ) e s AXORHIR T S 05 51 Vg O
HEA R BTEL, s oK B i FB 51 AL ) e BH 25 X 2% D

R SR ALV L S BRI R Sh e e s fEU S, U MODE 5 A0 AN e B 122 DA IR FELF- B AT R P A2 D e v T R AR A RS
FRRBUR B B 58 UK IZ

7 e R R R
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LM51770x HJ DTRK #ij \ 2 EL3Z R 1) N 3 v L I .
SR IN T 2R PWM (S5, £80E L Thfe

PRAE R B 1 BT R R ST R) ) B K B R SRR FB O BEL A R A AR AR L HL . BN PWM 15 5 i 4 DTRK 5]
JEE B o 2 LB P SR S HE E R . PWM 30N B o 25 BRSO R R 35 i L8 FE TR B T o 2 B o i 3 7 i R PR e
e Bl , 30% 5 S b2 5 H A FB 2 1R FEBE 28 Bk Fi K Y 30% o

VT4DTRK)
+ TRK
_ Control

Viger)

45 DTRK 51 B & T Vrprre) LFHBIME |, OF B

FB

—1]

DTRK

-
L

IYT

LPF

V(rer)

-

rfOMP

C .
1L :
i
Error
Amplifier

T4T

ATRK/S

DAC

T

v

&l 8-16. % it HL s BR R T RE 7 HE /&

8.3.10 #/F 12

LM51770x $R{LFRAMES|
W, TELLRT 50% (523 LLiZ AT

FJAE B8 ATV A SRR S I AT R HE 0 R R A TR e o R 0 U P R A ) B
TR R AME . SLOPE 51 il - iy e BH A A *ﬁﬁiﬁ 12 iHHARH .

x 50 x 1051

R(sLoPE) = R(CS) (12)
EHEREF | 1% 8 LT R R AMEIR T
1. WA HLRURT I FILBELES R(cs) 45 3 HURES L IR T 2N T2 13 44 R
R W xf
B <« 55 (13)

Hrp

* Vo 2 RSN R G i K
2. mfEREI 14 4 A IRIEVEE A .

R
100 Hz < —5) < 8000 2 (14)

8.3.11 FEE#H /530

B B Dh RE LA I 28 1B A BURSASR A L, DRI RT 982 5 3 B AR
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LM51770x H AT W HES sh D RE , DR E 1 % th (0 78 Fa I TA] o 03 Bl 2l e 2 IR 1 v ) FL 28 3 AR VRV HE
L, AT IEE Gt IR AL A 7 00 o

FEHRBFHIITIENS , SS Bk 0V, R SS 5| N AR T B AE K Vrer , MBS 3 51 I 242 A2 € 1
FB F& , TN AEE 3 IR IR 253 W G IniE 42 3 SS Sl ANE A s A s RS, ANITIAE FB 518 L)%
R IRET T B SS R Y R LT, B S TR B AE R , IRZEUORAR LA V(ReF) SEEE

BB BN ] (teey) T FEA TR -

Iss X tsg
VRef (1 5)

Css =

AR BT DU R IR A I | 808 3 2 8 210 B0
EN/UVLO B Z TAERE LA T

VCC [#%% VCC UV Bl LA T

A 52 21 iy 2 5 3 L AL PR A

BT HCWIRES

8.3.12 UEE I f 1R

EE R IRV AE L RLA% AR SR R AR IR . 2B B3 5 B R G, I v DU BT A s A7 ( FHE S BRIR/H
FIFEE ) T AN HL T A ( BIXUAEEAT ) b R 0E AR F s Ha i -
T ZERE SR L Fm T RE S, U@ INTEIEE M TAESCRH ZEIE R4, DR R MR ST R2H

ton, min
c = . 16
(DIFE) ™ . (R(DIFFl) + R(DIFFZ)) -10 (18)

W 22 03 IR IR B B O B i BT R A = o Sl I R ) 2
H, AR 00 i BEL 2% 5L T T LRI TR R AN BT 3k o A B S e e T 0 27 A . R R IR A JR B KM | g 2
Ao ) FR, BH 2 SRRl A0 TG A AR B S

Rcs) Sense resistor

equivalent circuit
________ 1 Main Inductor

V(sw1 JOo————— Y Y Y AAN—}—¢— Y Y Yo V(swz)

§ RoiFF1) R(DlFFzg

|
' |
' | e [ HB1
|
| I :
T T T T - CSA
+ To

—— Peak Current

Comparator
CSB
SWA1

] 8-17. Ufef L A% IR AR O AT AL A R 2

8.3.13 Mt B FERT B TR IR A FE

LM51770x H A WA m I AL K AS o 26— TR AR 5 2231 CSA A1 CSB 5l iz 8] (R {F Ha ikl o 26—
AL A B A NS 2 ISNSP AT ISNSN 5.

H
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AT AN A | FLA6 R ELUE/ ELI P SR 0 THI A St 7 MR PR . IR
RV BOR 2 , VALY IMONOUT 5| BERCE VCC RAH'E , LB B0 EL LI AE . 7238
FHE IR J0 AT SR A R, DR ELAE % 128 500 20845 . O] CF'G 51 B 3% DL T T A 2 B
z—

RS

AR AR TR 2  , IMONOUT 31 b 1yt F 5 Py SUBS SOk 45 0 ISNSP i ISNSN 5|
BB IMONOUT 31y LU BL i) L 2 11 2 AP

Vamonour) = (Visnsp) = Vusnsn)) X 9mamony X Ramonour) (17)

IMONOUT 51 B 4 AL A Bk 37 28 RS 350 70 v 4 Y Lo

TR S0 5, DAL A4 5 IMONOUT 35 JIJFEK .

R FRERT

FESLECE AT gy TBOK &35 M 12 A6 00 i BEL 25 P Y R I, R L 5 P Sk v F T AT L. G R
DN R PR A R BEOR TSR AE B, U gy 2338 B AR B B A e R VA AL RE ), LB 22 70 B A T
#Er k. LM51770x HYIX —Zhae HI T SEBLLL R B -

o T MR A L

o YR M A RN Th R A LU

T RN FRLEALN Zh R LR

o T IR GRS IR LA

SRR E A AT SO, T S0 A BTS2 AT e B I IR I8 AT B A A

B P OORRR B A, FEAE ENJUVLO A EE T EN EFHBIERDE SYNC 51 id: % HF , BEIHE R}
WOt iR#Hetialr. IEKYE , 25 SYNC 51 BT FE . i RAEH FEThae , WK KRS h 2K
o AT EBUERBRA RS, /£ EN/JUVLO 5l ET 2 EN EFHBIE DL LR, SYNC 51 IR IR EF T, 8%
BEAMNFADES , BRPRSRBOT I s 1T

XTI REIZ AT, £ IMONOUT 5l EJSCE — 4> RC AMEMZ% . X T RZEBH | FMAT T8 Lot Hi 30
ERAMEEER 3 B 5 I BB IRCR .

Copyright © 2025 Texas Instruments Incorporated TR 15 33

Product Folder Links: LM51770 LM517701
English Data Sheet: SNVSCL2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm51770?qgpn=lm51770
https://www.ti.com.cn/product/cn/lm517701?qgpn=lm517701
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ3
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ3A&partnum=LM51770
https://www.ti.com.cn/product/cn/lm51770?qgpn=lm51770
https://www.ti.com.cn/product/cn/lm517701?qgpn=lm517701
https://www.ti.com/lit/pdf/SNVSCL2

13 TEXAS
LM51770, LM517701 INSTRUMENTS
ZHCSXJ3A - DECEMBER 2024 - REVISED AUGUST 2025 www.ti.com.cn

o —"\V\V\—1 o
IMONP’J_‘ ’_LIMONN

IMONOUT
Il IOMON PR From
L CONTROL Main Logic
I-Peak
Clamp
From
current sense
Viren) + BB
EB —¥ ~—— Core
Logic
I:—I _
|

Peak Current
Comparator

COMP

e

v -

&l 8-18. HLIA MM T HETTHE R

8.3.14 f75% - B4Ry

LM51770x BEATREE ORI AIL R ORI T BE - I ORI DI REAE LS B CSA F1 CSB 51 A2 J U AF i i A% Jeis -
AR IR MR EWT SRR | ARSI B3 ) ST0E(E PR AU I W AR S IR RS, S S 1 AR R
WBAT . FHANEH 2 R POR s A HBon e ORRF OGRS |, BRI SR A OGN S5 A KR,
WHRIR AT R, JFH IR 1 HOR s 50T R st SR O B A A A IR T T . R
e B B DUFF S AR, AT WA T I 88 2 AR ORI SRR B OR 3. SRR A TR iU iR | R 2543
TROLRFEATAE | it o LAIZ ) T LR BR A A s AT

8.3.15 nFLT 5/ IR

TR nFLT %4 ELRZERBE MR DU REAI RN o Bt , G SR el - b e s B 2 1T PR 05 IR T i P Y I A
&, nFLT SIS R B KA. N LR s, BN BG5S KRG T |, nFLT 51 BPR R
P . nFLT SR AE 5 DBy 5 AT 5kt . Brel , FLT SHBR SRS 18] T tynrur-ping %5 H
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R2D_DONE

BOOT_DONE [\:E:

BUBO_EN

oD

OVP1
OvP2 ;:j >

CL_OCP

8l

Logic
And
De-glitch

uvLO

:| nFLT
BOOT_ERR —, 1

& 8-19. nFLT 5| B HETRE HHER

#Wr (TSD)

NT R R B AR R, RO A R AR . — EASI BEE E BE OC R B i
SAEIRIELT . MEERERTRKCWHIRAE |, TSD B 5 &M E IEE |, JF AP R £ FSM & K E IEF iz
7o

SR R R

Zoas IF A WS U B (RA DRE | T G iR op 2 0 N HR B B i 1 B K i D e it i CSA 5l
JHIFT CSB 51 J 8] fry e F AR I L, W) > fi % OCP.

U ARAS I B KBRS, ORI IO RERE 15 1L OB R Bh e A8 1847 .

I ELRY 1 (OVP1)
I R ORY DI RE A T 4% FB 5 & .
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T IZBUE LA V(ger) AEEHE , IEIEEREZDIREZ — T T Vo HARE , OVP1 3R IEH 21T,

Hiffid % 7 OVP1 RME , Fedfeds tRe fRAFAS K.

OVP1 7t PSM MlAIBE A5, DAoL . 76 PSM I247 i) , OVP {5 54 hf il , LA 4 %05 5 P8R i
L

FEFOR SRR A RS

BT ERY 2 (OVP2)
I RE ATTE AN S5 51 BITCVE IE S TAEROIEOL T ( B AERE ) | G SR AT T 4513R

GUSRAE VOUT 51 B ESA 2050 AL BIME Vreovpa) o B H /T s P A% 32 B8 2 258 P 80 28 D - O FAE T 65 s bt
N BEPUIRES . R R I BHZ BB AN, Heteas Bk 21T

M HERY (IVP)

B NI PR e e 4 s AR I 7 R — 585 o IVP AT FE FELIA M B HE i S ) i N s L N VR TC VR RE N B (B
FLYR AR TP A AE AR ) B 0 B G 6] 28 138 AT 4508 . i SR AL e ag sl PWM #5204 T35 RS |, e
NGUE , BRIEPFERTIRE] . —H VIN 51 EIX S B EBIME Vrevey » RITIIRERZE A 9 PWM A3
RAVFHRLA VIN fiim VOUT. i B B 2R TR R R BB S, ] B s fPWM B,

BB IE %
gt BA I EHE R ThAE . FB 5] B e . A B R 2T PG FRERIE |, NS 542
NFLT 5| I 2K H .

FER R ZhE R 2 ZE IR

B 2R B

MK B0 20y 25 1D v 0 PV PR EH— > UVLO LS (BST_UV) #4745 . i bbigs 2 s SWx Al HBx 5 12 [A] 1)
Zor R . WA R B B8 T VinesT uy) » BT 1RIE1T

B2 AL

R T AR N SRR DR B B LS, AN FET MR AN 58 R T R . R TR T VTH@BST ov) i
REM S TBIE , SRR B HBx 2] SWx 5l

8.3.16 H A E 5K

FEGAE B I, SN CFG 5l bR HE S . 1620 B BUZEFELVE , HF) EN 5 UVLO B
JEIER) T R EEC VCC B FF E8T Vrveey BB VIE. & 8-1 J&oR 1 AT REM S AFECE AN CFG 51 ERIAH H
PEAE .

% 8-1. CFG 5| HIEC Btk

# Ricreyk @ DRSS SCP - WiZi=t PSM 3t BRIfE R R A
1 0 2H 2H
2 0.511 : ks
Ja H 2 10% s
3 1.15 2% H )=
4 1.9 Je A JaH
5 2.7 25 ZEH
6 38 "
Ja F %*H 10% g
7 5.1 2 JaH
8 6.5 i JEH
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% 8-1.CFG 5| WL BMAR (%)
# Ricre)k @ DRSS SCP - Wigtfi={ PSM Bt BRI FHLIfE R AR
8.3 25 25
10 10.5 = i
Ja H H 15% £
1 13.3 3t IZE]
12 16.2 JH J&
13 20.5 a3t A5
14 24.9 =2 A4
15% =]
15 30.1 EE3e| Ja e
16 36.5 =1 Ja

8.3.17 XXpEPL /4T - DRSS

AR A | PITE TR AN Y PR R EMIL. % ThRRIEE CFG SISk . 8 RIS |, Pt ]
AR AR R E . ) SYNC 5l AN S R AP N by, B i A5 ] . DRSS KRS = i il th 26 55 5
B0Z R ST i B 2 AR 25 6 AR = A TR ) S vy 1 AR A0ty (0 AM B35 ) R PR RE s SRE AL TR AR
TS (B FM B ) TR EIPERE. BEAL , SE it — D RENLIR ] = A R AR, DAREAR H B T AT I
IRTRENE . Dy 1 B KPR SE sl b e 5 G2 1 1 P I 08, T DU A B el i s bl DB AR JB Bt fR K7 LT
(EV il = A

fisw)x 1.078

fisw) Low + High Frequency
Random Modulation (DRSS)
fiow)x 0.922

—

Internal Low Frequency
Random Modulation
B Wl W S Pl B Sl I IV el S,

Random Modulation

< DRSS Disabled DRSS Enabled

F 8-20. W FHEALE

8.3.18 MR I 5745

LM51770x BA DA A2 85 B~ nMOS Mt SR N &5 o 1% LB 7)) & AT DAAERF [ He /T 3 47 BT 75 BT AN 247 1) v A
TR WREGAL T T BB A, WS — B m T S H B A Tl . AR K s ds il L=k 5 55—
ANEFETF SR B M 0 R OR SE I IZ Dh . BRIBE , ERRAM N B R 2L | 8 RAICE SRR PUe . T H
ARSI, ESCF &AM DI FET I H A LUF RIS 1TIX L FET.

LO 1 HO f#aith 32 i R 47 , AT AR IS A 4a0 AN S RN il o Gn R B LS /T IR e e 2 1K) PWM i i) 12 484 LOx 5
KW, WIAERG 2 LR T &6 ( 5aRE ) Z AT A2 308 HOx 51 -

1. IR B N AN TA] (tgead)) -

2. LOx %IH*DJ:E"J EEEB%@@(M@{E VTH(GATEOUT) U\Fo

R HOx 5l Se kM, M RFIAT N, RZIRER.
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9.2.1 i/ ER

® 9-1 R 1 — AR BT R B USRI et A PERES KL

£ 9-1. ®itsH

SR =
V) e/ ME 6V
V) A = V) SR E 13.5V
V) K fE 36V
Vo HFrE 16V
Po K1l 128W

9.2.2 EH i WU
9.2.2.1 ff WEBENCH T E&#I¥iFrE

A bAL | fEF LM51770x 2844 345 B WEBENCH® Power Designer 61 & il % it .

hown =

5.

B, WA Vine Vour A lout E3K.

AR A TR FAAL R . BB AT BRI S B ot SN ACES (T1) fH A T AT N #E4T ELEL
WEBENCH Power Designer $&fit g il IR ERE | FE2 91 160 S kg A4t B A 0 O RHE B
ERZHIENT , AP

o BITHAGE , WEREEPIE UL RS

o GBATIVIEREMT R, T MR FREEARIAERE

o K R BN R 5 RS 2 A CAD 5L

o FTENIT KM PDF /45 I 5 Rk,

% WEBENCH T EF#4IER |, Ui i www.ti.com/webench.

9.2.2.2 Hi%

LM51770x HHF 4 MM RT 5] %R AGND () Ry FEFHZS WS . R E HAMIRIT R Ry HBH {8 H 77 f2
18 AT . 24 fgw = 400kHz i | i 78.7kQ 11 1% FrifEHBH.

RRT) = (ﬁ - ZOns) x30.3 & (18)

9.2.2.3 RS
MR TR 19 TR R A

U -V
Rrb top = (V"”VT(LEF)(RE”) X Re ot (19)

N TR 16V Fl , & T 71.5kQ 1 i FEBH S AT 4.7KQ T i BB 2%
F 9-2 MER 1 705 Wiy H H R R AT IR BR ) I o TR L P 2 .

% 9-2. Reg top = 71.5k @ i) FB 5[ {1 B (A R 2851

Vo - B## R bot - VIE Reg,bot - E48 R 51| Vo #RHRIE FB HFH3 R R E
5V 17.9kQ 17.8kQ 5.02V 0.3%
Vv 8.94k © 9.09k © 8.87V -1.5%
12v 6.50k Q 6.49k Q 12.02V 0.1%
16V 477k Q 4.87kQ 15.68V -2.0%
24V 3.1k Q 3.16kQ 23.63V -1.6%
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# 9-2. Reptop = 71.5k Q BH) FB 51 A Eawpl (4)

Vo - Bin R pot - T H Reg pot - E48 &3 Vo IHRIE FB HfHA R RIIRE
28V 2.65k Q 2.61kQ 28.39V 1.4%
36V 2.04k Q 2.05kQ 35.88V -0.3%
42v 1.74kQ 1.78k Q 4117V -2.0%
48V 1.5k Q 1.5k Q 47.43V -1.2%
60V 1.2k Q 1.2kQ 60.09V 0.2%

9.2.2.4 ALRARAN FLSUAL I FRLRH AR 6 Ry

XTI AR, 23 R IR 28 R U VR FLIRL ST A I PR DA /N H A s T oK L FB ) 20%. T
JEAREECH H AR O

2
VIN(MIN) % (Vour - ViN(MIN))
2
0.2 x IgyT(MAX) X fsw X VOuT

LBOOST = =2.21 IJH (20)

FEZN e 7 1.8 w H AL .

e AU A BEL RS A OR VG (B FLRGAS AR o KB Y PR T AN IE B R IRE . Nt B IR AR
S35 LU RN S0 FL I 2 R SR T A e PR 38 LA
B R UG R LR L Y BLE SR/ DM N LR TR, T R s

VIN(MIN)) < VIN(MIN) =523 A4 (21)

IL(PEAK, PEAK) = (1 = Vour LX fsw
TRy 95% I, f K HH L T AT AN R TSR

1IN, AVG(MAX) = V‘;;’;i’;;ﬂ%‘) = 2254 (22)
XF T AN FELBEL S | B H N 20% IR EERENE JahaS W N (1 an i R ) SR BRI R E . Ny TR iRAE
AR A de R Y LI, R PH i /0 AW {1 FL O PR ) R

#E
Res M Pregupg FIAEET LM51770 HURANR TG HIME . R E , M URFIE R s £ i 2 1 22
o PR P ]

Vth+(CSB—CSA),min
1
1IN, AVG(MAX) T Z1L(PEAK, PEAK)) x 1.2

RCS = ( =1.41mQ (23)

(EFE 3 x 3mQ I T | Res MARIEMESE T 1mQ. JBITH 3 /S HUBLES R | i A LRI 25 2 L.
Res I KIS FERURAELE Vinax) F

_ (Vth+(CSB—CSA),max | 2 Vour |\ _
PRCS(MAX)_< Rcs x Resx (1 VIN(MAX) ] — 184w 24)

PRIk, XT3 AN IFBCHLBHES , —NEUEZhR Iy AW R i FELES AL DL 2 0B HT 0 2R

ININ— WA M 4%, F T 380 CSA 1 CSB kil 4B Hh e o X T KRB HM A, @WEH] 10Q FENIER 4%
HLFH Rpirrt M1 Rpjpro. I 75250 16 THRAGHH IER AR I A Cpjpr. WRCE T T 180pF.
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9.2.2.5 Pl FFME

N T SRR B AR R 1B AT B O R R, MR T FE R 25 SRk B A R LB A
RSLOPE = RL—ClS x 50 v (25)

URPEAMES T “TLZEM” BATHN , XFEL T, BRI SE NI CRANE L. gL, Eis
A RFREN , KRR “TZEH” RERM—F (O 25 PIFEMIRPREHES TUEE ) o REEEHE
SEMUN BRGS0, B (VN D% T Vour ) BIPtE S MR . Aid |, BRKMIRIZRGE S SR
il 754 8 P L s . TR R AR A RS S E P TS B N R VO . RSk BT, BT Rglope =
69.8k Q , DAMESLIL T 47 (1) 3640 X I8AT N, AR AL AT f5 10 Viy e . IXFREFRI R EHES . G IR
eI 13 A 14 4 TEFR .

9.2.2.6 HrH AR

FETHIEAUT | fn it AR E & Bl M BRI .t LA A RMS SO ity 2K 26 45t JLrbisels Vi X8
TS

Vour
lcout(rms) = lour X {7~ 1 (26)

FESR B | R K 80 RMS BN lcoutrms) = 10.3A. 2mQ #ith U5 8% ESR 4274 42.6mV it S0k H
i, iz R A

IouT X Vout
AVRIPPLE(ESR) = ~Vinevin) < EoR (27)

130 1 F i th R 88 227742 96mV A SUR T | i i R

VIN(MIN)
louT X [1 - 2
ouUT ( VouT

Cout x fsw

AVRippLE(COUT) = (28)

HHEEOLT , F& 2R RS A & A S A A R HME ESR Mmgu it A& . 18 9-1 e s Bt
KR TR Coyr M R IFEE AT

9.2.2.7 I NHLASES
TERFEBAT , AN A S IR . AN AR RMS B MHE AR ¢
IcinrMs) = lout X ¥D x (1—D) (29)

di/dt LRI AL R4S | HFRARA RS0 . B 9-1 R e B R I JE o T R Cyy 1 R A7 A

9.2.2.8 UVLO %) #5igs

K UVLO LB 23 45 Bt oA T Jl LR AR T 5.5V ¥ 7 fE5\ 30 , #&4% Ryviotep = 75KQ A 45 UVLO IR A
0.375V. AT 23Uk R UVLO HiFH A -

_ RyvLO,top 30
VINIT +,0vL0) = VIT+ (0VL0) X | 1+ Ryyropor) T RUVLOtop X I(UVLOhyst) (30)
X F RuvLo pot » AR 20.5k Q .
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N T AEERE N R N IE AT UVLO BE BT g A | S BEmbil ( K& ) “FIEBER T &5/ VN 1) MOSFET
ey B,

9.2.2.9 KB HER

A B RE OS2 A S AT e . Cos MERE BN [ 2[R 58 R LA N A X s

Iss X tsg
Cgg = W= 18 nF (31)

Css = 18nF I, B JE 5l [A] Y 1.8ms.
9.2.2.10 MOSFET QH1 #1 QL1

M MOSFET QH1 (Q1) 1 QL1 (Q2) F/& % 36V Wi KA H & |, Ff H i 75 E A Z A SW1 _EH B
A RIE . Rt QHA AT QLA [(%05E HELE 75 28 50V BE . MOSFET (AR T~ 38 o 75 22 /N T4 0 28 114 5 /)N
BONEE , B, MOSFET 763 shalid 4 5 0l T vl e ik s 4 1 5

FHEBERF QHI )% REIE LA R A ST 51

\Y/ 2
PcoND(QH1) = (IOUT x \(;)I%T> X Rps, on(QH1) (32)

B AT QHA i D3R FE 43 i) B 5 FE X 33 AR 34 45 Hh (1 Sl SR A S e o AL

V, 2
PconD(QH1) = (IOUT X \%%T) X Rps, on(QH1) (33)

Psw(qu1) = 3 X Vin X lour X (t; + t¢) X fsw (34)

LTt (&) FOF B () IHITHET MOSFET Uil (5 Bl e Sl s b AT I RE. I3 , Roson B0/ ( FIBSUERN )
{19 MOSFET FLA By F-FHAI R IR IR ( FFXHRERCK )

s TRl T QLA i sh R e s 2K 35 Fon

v,
PCOND(QL1) = (1 - 8[[1?) % 1oyt X Rps, on(QL1) (3%)

9.2.2.11 MOSFET QH2 fi1 QL2

ff1th 1 MOSFET QH2 (Q3) Il QL2 (Q4) &%) 16V [ty th T LU TF S 1A SW2 1 th BLI AN &5 i
I, 25V B SR, MO QH2 Fi QL2 4. MOSFET MR-V 3H H & 75 /N T e 28 e /N N B ., 30,
MOSFET fEJ Bsiil 81 ¥ A JEi:5e 238

B EIsAT BT QH2 R S R BURERR I LA R A AT I L5
PcoND(QH2) = lout” X Rps, on(QH2) (36)

F AT QL2 H B DR Sl SR A S FE AN o AL, o st R 37 Ay ARt 38 43
H o

VIN Vout))?
Pconp(QL2) = (1 - VOUT) X (IOUT X Vin ) * Rps,on(qL2) (37)
p = L5 Vour x (Tour ¥ ~QUT) x (¢, + 1) x f (38)
SW(QL2) = 2 ouT ouT VIN r T SW
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FTF () FIFEE (t) BT MOSFET Hefin #(5 B st e 930 3 it A7 . B3, Rpson B0 ( BiBHEER/N )
ff) MOSFET ELAT i Kefty_ETH R R B IAD ( PR RER K )

THEIZATEUT QH2 sh R ZhR Bk 750 39 P :

v 1% 2
PconD(QH2) = VOISIT x (IOUT x %) X Rps, on(QH2) (39)
9.2.2.12 iy B FR AR M

AT LMB1770x [ [/ 47 il &5 PP A B A2 T i A . LMB1770x 1 ZE LR IR st i isqT , dh—4
B DX SRR T | DR L2 ) A B Vvt 75 B R 2 p& B R AT R AR . ARV, ARHE IR R e M A kB B
B PR AR A OR i 25 e A 207 3 3, 6 T B RN RN B A IS AR X et s i =, i ot
JEREA T AAEL PR R (RHPZ) |, FHERAME B TH AT 3 4% 1 B .

T T b AR S AL B R DA 30U

- 1 2 —
fp1(boost) = E(ROUT X COUT) = 1.22KkHz (40)

Hrp
* Rour =2.0Q X7 8.0A R K.
FHED %S ESR & i &l UL F ARG -

_ 1 1 _
£,q = H(—RESRX COUT) — 61.2kHz (41)

THEDIAR S RHP % i B i LN 2 A5 H

2
R 1-D
fRup = %( OUTX(Ll MAX) ): 24.87 kHz (42)

Hor
* Dwuax P32 VN IR 2 b
Woe s Th 2 iy tH AR s S B DA R A U5 H

_ 1 1 _
fpl(bUCk) - E(ROUT X COUT) =612Hz (43)

BT ESR £ LB 5T ESR F miA .
Jite 44 8o, RHP 2 mi 2 IRV S At 98 IO £ B RER . O T SRBURR R it |, 8 XOPR R 2/ T RHP 5
BRI /3. 45E RHP Frifi B e , THEBATHEN K6 2 H ARl 5520y SkHz

fopw = 5 kHz (44)

XA TR , THE RHP % i IR EIBOA A4, AR O TH B K A 33 (Dax) RN R A, BUE 2
AR N USRI R A . RSB |, BOK RHP A (frup / 3) BEANIKI PR 5 1 A4 11 1/20 #E4T HLEL
SR A5 P P ML R RN A T SEBILFR) Al 9

M sl BT T A AR s R ) 1.5 % R, RMEOL T ST mO R A IR ) = A KRR
T2 B R IR B S SCZ R K2 30 FERIARALEAAE | FFAETHIRFREE 1 [ N A 15 FERIARRLS0FE -

fzc= 1.8KkHz (45)
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AMERE R FIPE Req BOTHEL AN

2n X fpw _ RFB1 + RFB2 _ Acs X Res X Coyr 1
Rpq = =1.9kQ 46
C1™ “gmpy RFB2 T-Dmax fow \2 (46)
+ —_—
(fRHP

Hr

* Dwax 7R BB T s Vi I B8R S 2 B
o Acs A& HLURE I FBOK AR 3 8 o

WIE | LR ARG ML A Co

_ 1 _
Cct = T r = 4580F (47)

AMETTAHEFR UL EUA Req = 1.91kQ. Cgq = 47nF.
Y Req Fl Coq FEERM A A (Cop) RHAE ML AT (foco) MINLE o RZM RSB E A fou 10 7 210 £

LAEZE)E COMP L [IF R SUR AN A, [F] I 36 G A8 58 SO L 2 AR AR . X T H AR foep = 6kHz , 7T LL
A7 48 115 Coy

_ 1 _
Cc2 = 7% focz XRel 1.68 nF (48)

N Cep iEFE 1.8nF MIbRHE(E . XA NAME BT SRME T — A RIFIE R £ SCIR PR BT BEAT L , DAE
FEREA AT 0 Rl DAY PR AR 8 A1 A T2 28 i 2 I [ 2 1) S B2 AR ) -7

48 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM51770 LM517701
English Data Sheet: SNVSCL2


https://www.ti.com.cn/product/cn/lm51770?qgpn=lm51770
https://www.ti.com.cn/product/cn/lm517701?qgpn=lm517701
https://www.ti.com.cn/cn/lit/pdf/ZHCSXJ3
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSXJ3A&partnum=LM51770
https://www.ti.com.cn/product/cn/lm51770?qgpn=lm51770
https://www.ti.com.cn/product/cn/lm517701?qgpn=lm517701
https://www.ti.com/lit/pdf/SNVSCL2

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM51770, LM517701

ZHCSXJ3A - DECEMBER 2024 - REVISED AUGUST 2025

9.2.2.13 4B ufriE A
% 9-3. #A N A TR
=% L] ARG
Rcomp 1.91kQ
Ccowmp1 47nF. 50V [ 2558
Ccowmp2 1.8nF. 50V P&t s
Css 18nF. 50V g% i Z¢ 48 5% 20nF. 8OV [ a7 2 Gggﬁ;?ggéﬁ'gg‘éﬁ‘;? 64“
RFB top 71.5kQ
RFB bot 4.7k Q
RnFLT 10k Q
RimonouT 82kQ
Cin 2 /> 10uF. 50V P 25 28 GCM32EC71H106KA03
Cinz 14100 F. 63V fH% 58 PCR1J101MCL1GS
My N 74i& 40V MOSFET , Rpg(on) = 4.3m @ SQJ422EP
M; N 4i& 40V MOSFET , Rpg(on) = 4.3m @ SQJ422EP
M N 74i& 40V MOSFET , Rpg(on) = 4.3m @ SQJ422EP
M N 4i& 40V MOSFET , Rpg(on) = 4.3m @ SQJ422EP
Rcs 1.00mQ 3xKRL2012E-C-R003-F
L 1.8uH,DCR=3.2mQ IHLP-5050FD-A1
Court 54 10uF. 50V P2y GCM32EC71H106KA03
Cout2 14100 uF. 63V fH % s PCR1J101MCL1GS
Risns 4mQ KRL2012E-C-R004-F
CasT1 0.1uF. 35V [ 25 5e GRT033R6YA104KE01
CasT2 0.1uF. 35V M%7 as GRTO033R6YA104KE01
Cvcc 47uF. 6.3V MK H A5 GRM188R60J476ME15D
RuvLo,top 75k Q
RuvLo,bot 20.5k Q
RsLope 69.8k Q
Rcre 13.3kQ
Rkt 75k @
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9.2.3 Wi 2¢

9-2. FAHURB BT RIS /5 B TE
( MODE = V(vcc) » Vo =12V, I, =0A , Viyiy) =
12V)

i - . i
~ ~Jd g T
. — -
R [N r -
\
2 | |
Taoa

& 9-3. HURA BT EERIE
( MODE = V(ycc) , Vo =12V, I, =0A , Viyiy) =6V )

P
Teoil
sa
PaN N AN o
- PN S S 7 DN T V7 S E BN
~10n
5 B N R | \ [
[ — ! Ll ]
([ 1
sw2 ‘
oS VRUU KON SOSRUSRRRS SONS MBI OSSR SRS O -
v

& 9-4. HLRAZ R IR R/ E#RAE
( MODE =Vycc) , Vo =12V, I, =0A , V(yy) =

[coil

] 9-5. HURRER IR ek IR R4
( MODE = Viycc) » Vo =12V, I, =0A , V(yy) =

&l 9-6. FL/BkE% FLIR T 4R
(MODE =0V , V, =12V , I, =10mA , V) = 6V )

12V ) 24v)
- - -
N _ i N -
o - .
E— Ly
. ‘ . s \ ‘\“ \( ’//&‘\q/\ e
I:_ \J i ‘ E;ﬁ!‘_w 44444 - \‘) \V‘ (I

Bl 9-7. HRREE HLIR PR I I 3R A
(MODE =0V, V, =12V, I, =10mA , Viyiy) =
12V)

50  FERIFIRIE
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= o ——
o M‘ﬁw
i —— |
sw2 ‘ \g“f \"/ ‘
& 9-9. A RIEM 6V #F+3] 24V
] 9-8. EhJk 5% B 7% [ K B ( MODE =V(ycc), Vo =12V, I, =6A)
( MODE =0V , Vo = 12v , o = 10mA , V(VIN) =
24V )
96 96
% o4
84 78
72
78 66
S < 60
zg & ‘0; 54
5 o 5 36
54 30
24
48 — V=5V 18 — Vviy =5V
— Vi =12V 12 — Viny =12V
42 — Vi =24V 6 — Viny =24V
36 | 0 T
0.01 0.02 0.05 0.1 0203 0.50.7 1 2 3456 0.01 0.02 0.05 0.1 0203 0.50.7 1 2 3456
Output Current (A) Output Current (A)
& 9-10. X5 I AIFIRR B 9-11. BE 5 1o FIMXFR
(MODE =0V , V,=12V) ( MODE =VCC , V,=12V)
100 100
90 90 — |
80 80
70 70
£ 60 £ 60
g 50 g 50
2 40 2 40
i i
30 30
20 20
— fPWM — fPWM
10 — PSM 10 — PSM
0 0
0.01 0.02 0.05 0.1 0.20.3 0.50.7 1 2 3 456 0.01 0.02 0.05 0.1 0203 0.50.7 1 2 3456
Output Current (A) Output Current (A)
B 9-12. FHEBKX T HESE lo FKIRAR & 9-13. [REFERXTRES 1o KRR
(ViIN=5V, Vo=12V) (Vin=12V, V,=12V)
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100 99
2 A——_— 98.5
98
80 /’ 97.5
70 97
= < 965
S 60 S
> > 96
2 50 2 955
S S o5
5 40 & 945
30 94
20 93.5
— fPWM 93 —— Power Save Mode Disabled
10 — PSM 92.5 —— Power Save Mode Enabled
0 92
0.01 0.02 0.05 0.1 0.2 0.3 0.50.7 1 2 3 456 12 17 22 27 32 37 42 47
Output Current (A) Input Voltage (V)
Kl 9-14. EEEATHERE lo BKIKR &l 9-15. &5 V| [AIFIR R
(Vin=24V ,V,=12V) (Vo=24V ,lp=5A)
9.3 RGiRHI
9.3.1 XK /o] & /5 IR

e U ORI S R FL IR BR (8 LMBA77 RENE N DR N\ s I i RETC AP fL . AES A I 5 ] LMBAT7 (A T2
LR PR M R JE B =TT IR B s DR IEE R AT , DA e A\ i P £ BE TC 1 (9] 4 ri b BSRE 20% P o i
B ) FERL o I AT R 3R YA T T ik B A A A IS SR TR A 0 ek T 2 DA R S K I T T SR T N
78 HE HL s B

—H ARG B BUSE  kE e i A RS AR, LMB177 LB FDER K R g il X
SR T P /T T F AR A A B OR R, IR AE 78 F B RIS RS HOIRAS | IF i DR O 12 AR e 25 T 3UT 1) ) I o

/N,

R

M R G HRIE TS B 1 3 4% R

SR FH A0S A I FE i B 7 s 1) 5 4 I RR R 2R AH 45 B

AR AR N B — AN DR T 78 HURD % P R A

A SHUE R AE RIS AT

A5 PR 1 S A3 T A () T R S B A B LR
EHTEZARGNTT RN . 5H BOM WHEBIIRL M. SR FIEMIE R AZE .
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Main Power Supply

comP

DTRK
CONTROL
SS/ATRK FB
csB|
CURRENTSNS  C:
(e
o——viN vouT
MONITORIG
% ISNSP|
nFLT
CHARGE
IMONOUT S I R
{ AN——N (H i Visvs)
— DISCHARGE \)7
Gl HO
iy

f vce swz L
=
o — ©
Loz
HO2
Visre) BIAS BAS  acND

g cre

EN/WVLO SLOPE|

CONFIG RT

MODE

] |4

E 9-16. XX 3247 B fai 4b il S 2 1l

TR T B EUA T R T S R R S H . S H G mE COMP S, B AR JE X [a] e {F L 25 )

PR E ST VAR FLR H AR

1. WS BRI ——k 5 COMP SIBIFZ KA 5 0 PWM IZ58 1 B A R (IR S i AL ) o

2. HAGHIFEHBEMFEMIT FB S E MR, A #R Y H IR HORHE ] Voo

3. WHBIEE IR I AE R TE U5 7] b BRI P 0B R . X TR 2 B YRR OO , B340 (e H ) I, R
WOmE E R, WA IR, AR B , T RERS PR 7e LR . S SR FRIE IR B 0 77 )
U L IAE ) I 17 A B2 PR Ao

4. HNHIE (Vear) TEE BRI TIEIE COMP 5 b (1) 2 A e 25 AN I 24 v it B F s B BT 75 1) H b B
I, ek LRI R oE s, I H R Ik,
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! 3) Internal constant currentloop

]

1
| ISNSP ISNSN !
! T
\ [}
\ ]
\ 1
\ [}
\ [}
) 1
\ 1
\ [}
! i
| IMONOUT ovon !
! % l¢- — — — Select monitorfimiter ]
: CONTROL :
[}

1
| | |
h Peak " X 1
M Current |« —— - Select pgs!tlve/negatlve :
: Limit current limit ;

/
/
-

PR Sty At R ~ T T T T T T T ST T T T T T T E T T T ~a
/ “\ +~  Frompeak S
/ \ | currentsense \

[}
| o _(CSACsB) [ Buck-Boost|
I Vean T PWM !
1 : T = Logic \
[} [}
| : | Peak Current :
| Vo Comparator !
[} + +
1 I T
| COMP Vo !
[} [} [} ] H
[} | | [} |
[} } [} ] \
[} [} [} [} |
[} } [} ] H
[} | | } |
| | o "
| | 1o "
[} [} [} [} |
] I ] ] )
! ! "\ 1) Internal peak t control | !

N 4) External Linear VIN (VBAT) CV Control " \\_ 2) Internal VOUT (VSYS)control loop " niernal peak current control foop L
N e e e e o e o — — — — — — — — — — — ——— N e e e o o o = = = = = = = = - - -
5 5 Y
& 9-17. Ef/E& F BLA s 28 Bk ik
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9.3.2 H47 ( 1Y ) BT

VIN  VBIAS VIN

HO2a 4
—=

Sw2a

]

ENUVLO [}

IMONOUT

SSIATRK

vout
vout vout

FB

N VBIAS VIN

]

ENUVLO [}

IMONOUT

|SSIATRK

& 9-18. 317 ( £ ) AT M RILRR R E A
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9.3.3 RFZH TR MRS 515 R4

VIN  VBIAS VIN

vouT

P

vee
<

_|cour

5 z
333333

.
=883 ¢% N
nFLT nFLT 2 ® "ot SN Q&
LO1, LO2
VEC o1 Lis] _LE 1 9 9
o HO2_Ll+ A GND
H o d
&
LO2

LM51770
SYNC

YN
v — o

H 22
88833

[ == Csoorens

N N
HO1_LL <> HOtg HO2_LL {> HO2g

xxxxxxxxxxxxxxx

rrrrrrrrrrr

Lot {> Lo1g Lo2 {> Lo2g

£ | &
8

W ranD

&l 9-19. K SMR iR 3R 3h 4% 5 R OUAN AR (5 5 i IZ B PR Y HOX_LL f5 545 & i Al i el 4k R 2L A

9.4 EJFAE AL

LM51770x BEHAE TN LS Y B N AR . BRI N IR IR VERT & BN RABIE (5 R @ R4 ot
TR ORSAT N FEL R RE RS 1] B AS K AR 4R BEPIT 7R BN R P DU HT D7 125X 49 SR S5-F- 0 N\ R

P
=y (49)

Hr
© 0 RRRCR.

RFRCRAE ) — T R A RIME ST R 1Y 9.2.3 HINRCEEIEEE . W T REZHNA |, FHEEBTXER R
A RN AL X3

IR Z A A K P LB A KIHGT PCB A i B A ra i, DI 75 ZRS B PR SEBRR E VR RE . A\ A4
(10 %7 A= F ST FL L2 X B e A IR AT IS A R B2 . 3 2B U SR ESR P N RS &, M — I RBLJE
PR . BRRHHATHN IR AT I AR AR, 2 B Rg AT 2 S 2 VIN AR I e 25 . & 26 B BH & 78 35 AL
WA FEGN S T . A BRI, — A AR A A IR SRR R A M, PR R B A A
Ba SRR ASIFICEH] . AR AR T A ESR A BT A0S f N VR A ER IR T A B R b . PR TR
FZ HREHE A —A EMEBINIER AR . BRAFZIDRS Ot SNBSS & S BUREE BT R B — L5 50
M o
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9.5 i [{

TE = DL T O B ( B S R AT R TR 3R ) b, & 2410 PCB Bt Fi A e et T se Bl R fd vl 52 /st ih i =
WEI, FWTE , /£1%1 LM51770x [ PCB fi JGf) |, EE#E—Lik )5,

9.5.1 H/F75H
9.5.1.1 hEREAF

AT RS MOSFET J&F I5/TH I Aa IS 8 DI R M e i, JFIE % s/ PCB 19T . #EF
AT RGP TIahi |, AT DU Al BE A AL I A . AEXUE PCB AR rf |, /ME 5 o438 & TR B AL AT -
ZDAHN—AAEET TEFE CASEELRR i, IF/ME 5B 2 5 AR (1 I E L BT

HR/ERBERSREE 2 S B8 . R BN X e PR THAR |, PAINHI = A2 T s s AR AL TR O M fE o

o BURATREAR /N0 d B B IR R XA DU R AN R AR - — AN ERAR AN L2 2% BB M A ) MOSFET |, FR [
NS R N ER R M F AR AR BT S AN MOSFET 3R [m] 314 ) Fo 7% 28 (i e b i
2. WA N TR B MOSFET ( #edthu ) FOVEMIRIL . FIFE | B — A s A AR IE A T
T2 B AN AR T MOSFET FR)R B JFHT

o BRTOEYE IR  IERNOENE MOSFET fillis i @ W /T MOSFET A Ry E R Il , GLFGIEE LA R AT
BEBRRK T

9.5.1.2 MR IS B4 D

LM51770x iy M AR A A 45 K 50 5 LA JEA% A 3R L R A S (0 S0 X ) 42 f) AN BEL 0t ¢, RERB SR ALRKTY
e 1 PRI L S ARFE R L TH AR BRI ], AT B T4 D3 MOSFET LLR R (K13 FEREAT I AN R Wr e ffe . an 5RAf
LK BEARIERIFY , RE ) dildt 2 SBCEESZ IR o AT REHLR D A4 B AT AR IR A 6 R TR A A AR B 51
TFPRPERERIOCHE , IV /2 5 MOSFET Ml L 7258 18 IR ) 3 IR bl Hi JR 38 8 3 U Fi JR (BB A ) 6 [ it
W), A SRS MR XS fr A B R SR |, AT B MOSFET JF5GH (R SE K
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PACKAGE OUTLINE
PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE
6.6
TYP
[A] 6.2
PIN 1 INDEX
AREA 36X
38 f

T
2X
1
1 3ex 027

DCPO0038A

|

N

3
g2
m
w

AR

-
©

2

. 017
~ 43 [ ]0.08® [c]A]B]

I

SEE DETAIL A

J

@J

(0.15) TYP

\

N T

2X 0.95 MAX
NOTE 5
19— 20

—]
— 2X 0.95 MAX
— e NOTE 5
= Ul
—]
—] GAGE PLANE
—]

=
— THERMAL rg
Do PAD ‘S

&
—] DETAILA
— TYPICAL
—]
10— 38
o 290 |
243
4218816/A 10/2018
NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-153.

5. Features may differ or may not be present.
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EXAMPLE BOARD LAYOUT

DCPO0038A PowerPAD " TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
(3.4) —
NOTE 9
~—METAL COVERED
(2.9) BY SOLDER MASK
38X (1.5) ﬂ SEMM SEE DETAILS
38X (0.3)
} 1 | I B .
f:b ! % 4 s
s o R ——
(R0.0S)TYP/% [ —t—o
==l ==
36X (0.5) ; | :
= ==
; ‘ 3X (1.2)
SYMM % o %9 @}*%—LJ
¢—-—-—- 71—7—+—~+%}—L @n @97
1o ¢ ol (0.6) TYP NOTE®
SOLDER MASK ‘ ! !
DEFINED PAD (L ol %
| | ==
b N ! e —
@02)TYP T
VIA 1 ‘ !
! I ; 20
- h

B i

o =
|
L (5.8)

SCALE: 8X

SOLDER MASK:
OPENING‘\ METAL
EXPOSED METAL
0.05 MAX
ALL AROUND

NON-SOLDER MASK
DEFINED

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SOLDER MASK DETAILS

METAL UNDER
SOLDER MASK‘\

—

SOLDER MASK
/ OPENING
)

I
\ *~———EXPOSED METAL
»j L 0.05 MIN

ALL AROUND

SOLDER MASK
DEFINED

4218816/A 10/2018

NOTES: (continued)

. Publication IPC-7351 may have alternate designs.

. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
. This package is designed to be soldered to a thermal pad on the board.

For more information, see Texas Instruments literature

numbers SLMA002 (www.ti.com/lit/sima002) and SLMAQ004 (www.ti.com/lit/sima004).

. Size of metal pad may vary due to creepage requirement.

10. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged
or tented.
1§ TEXAs
INSTRUMENTS
www.ti.com
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DCP0038A

EXAMPLE STENCIL DESIGN
PowerPAD " TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

38X (1.5) «‘———‘
38X (0.3)
]

(2.9)
BASED ON

0.125 THICK
STENCIL

METAL COVERED
BY SOLDER MASK

SEE TABLE FOR
DIFFERENT OPENINGS
FOR OTHER STENCIL

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

THICKNESSES

SCALE: 8X
STENCIL SOLDER STENCIL
THICKNESS OPENING
0.1 3.24 X5.25
0.125 2.90 X 4.70 (SHOWN)
0.15 2.65X4.29
0.175 2.45X3.97

4218816/A 10/2018

NOTES: (continued)

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

design recommendations.

12. Board assembly site may have different recommendations for stencil design.

{f
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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 ©)
@ ©)
LM517701DCPR Active Production HTSSOP (DCP) | 38 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 LM517701
LM51770DCPR Active Production HTSSOP (DCP) | 38 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 LM51770
LM51770DCPR.A Active Production HTSSOP (DCP) | 38 2500 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 LM51770

@ 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 Tl 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 LM51770 :
o Automotive : LM51770-Q1
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NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O O O 0O O 0 O0 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)
LM517701DCPR HTSSOP| DCP 38 2500 330.0 16.4 6.75 | 10.1 18 12.0 | 16.0 Q1
LM51770DCPR HTSSOP| DCP 38 2500 330.0 16.4 6.75 | 10.1 18 12.0 | 16.0 Q1
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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)
LM517701DCPR HTSSOP DCP 38 2500 353.0 353.0 32.0
LM51770DCPR HTSSOP DCP 38 2500 353.0 353.0 32.0
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