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BT AR ZhrE RE DR IORE Bt H . TR as e it RF ALY R STl A DB AE B 1 re it
JEFIEAT, I EHARFFHEINA) PA Lk AR AE B T8 (0 Lt B VS A AR D AR L

AP A 2 e 3 L — AN MURE (76 VR B TR B S AL S5 8 (ACB) PSR KRR/ U AR RS, TR B R, 7EREANH
AN RE f DRV, ALxH i RIS RAEMBiFE. ACB FI{E R ZI 24t — S IF R, LIEL)
SRIRZ) 2.5A G F] I RGN A kB B . LM3248 AT ie B o — MU B A e g, Lt B — ANk
55 BRI RAE TE 75 T I RS AT E / 1E 1 o v L SR S IR AT RE FA i RS AT

N T AEW SRR S B L T # S RGEAT,  LM3248 LR B I (PWM) Rk b 5 i) (PFM) Z [ BEAT H 3)
H 4

EEA

~ N TN TN ~ N TN
// \\\ /7 \\ / \\ // \\\ / \\
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Al VDD_BOOST - BRI IR RN . B R Vearr IR
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3 PVIN_BOOST - EF R S5 3 B (FET) AR B RSN
A4 FEES SR . SFHEMBEERISS, OU_BOOST L4 4MFiE# R PVIN_BUCK. —4
OUT_BOOST 0 10uF HLZ8 882 TR B AE XN A RN 2 18], W A BRIERE S BUCK B RE N I S 5 1 T 34
AS ZETBUR 2% B S ARFN o
BTN — MG 20 5 PR e R T IR 3 2y R B T, DBy — AN AT
Bl BOOST_GATE b | VCON A fi i v .
B2 SGND_BOOST - FF 0 T AR SR R
B3
B4 SW BOOST 1o ﬁE%%ﬁ%%&f@é*ﬁﬁa T R B OGN, 18 SW_BOOST £ Hi/h45 1) % ik Bt 4
- F| Vparr HIE F.
B5
Cc1 MODE | BrimN. (KHF = 3G/4G (PWM/PFM) i217; mHF = 2G (HiEHT PWM 0 &17.
c2 VDDL BUCK BEXT BRI PWM B RN . 5T RBE R TN, 4A AEE
— PVIN_BUCK. WIHRAFH TA SRR, AT EEEES Vearr HIF.
c3 SGND_BUCK - B Stof o A D BR (R AL 4t
c4
cs PGND - EE X 3 O8RS (FET) I R IR L .
b1 ENABLE | E&ﬁ)\n SR ARE. B ENABLE = MU B 4 5T B WTAG 10 H % FE 3 46 25 147 ) VCON %2t
D2 VCON I 2 ) B e B 1 P R A UL R R AR BN
D3 NC - TR XA AR R .
D4
o5 SW_BUCK o} FH T A0 5% P A B P o Je e 285 01
El ATB1 - ARSI . EHEZE SGDN B R St
E2 FB_BUCK - IR ZHOREE I SN P RSN o K B e i e XA A
E3 DGND - BT FRER RFET $UFEe i,
E4 PVIN BUCK .| #bx PFET Al ACB FET HLIRMIAN . —A> 10pF HUAES L AU B 721X 15 A PGND 2
E5 - . AZHANEIERE OUT_BOOST.
F1 ATB2 - MRS . EEZE SGND B RSt
2 VDD2 BUCK i AR R, PWM SR HIERERN . M 5THER R, A iEEE
— PVIN_BUCK.
F3 BGND - EFXt ACB 5% i FLIES T B2t
F4
s ACB - BIRHARE RIS B . WO S PR R R At i DR B 8%

A
Atad

ESD Al RESARINIZAR KRB . FEH AR (T1) BEUCEEE 24 0 TR 15 i A BE P A SR R B . SRS IR S IETA R AL B AN 22 3 R 5, T
A BURAR L o

ESD MM E FEBUNAIVERERR S , REBA SR, FERERE AT REE R 5 R BIBUA | KAE BAARH 40 102 B8 2ol T
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B UEEDP

VBATT 5| i1
(PVIN_BOOST, VDD_BOOST, SW_BOOST, PVIN_BUCK, VDD1_BUCK, VDD2_BU

CK, SW_BUCK, ACB, SGND_BOOST, SGND_BUCK, BGND, PGND) -0.2V & +6.0V
BOOST_GATE, MODE, ENABLE, OUT_BOOST, FB_BUCK, VCON (GND -0.2V % Pyy_oost *+0.2V)
25 (Trmax) +150°C
AR BV ] -65°C % +150°C
FRE T R ©) 52 B P R
KT E

CEEERE, 10 B4 +260°C
R (ESD) #E (@A 2kv

(1) R AL UE (T 5 H R R 770 e SR K AR . XSV 7E R T RUE (N ARSI, X T80 (H T B S R D et
PR UL AEHR 1 HEZZ S AT A T AR AT E A T B3R A, FEBEIFR B IR IRk T fre R 4 s B 15 00 T 22 S M 1 26 ) AT S 1

(2) A HEATN T GND 31 ER . LM3248 Bt T FHUSHT, FEESRR AT, In e #0 th Z Geds il a4 1 0F B 1 sl s ) s
P8 (UVLO) RiB%, /NP RS A ESREE I X TR A RSPk Bk, e s 2.5V i, JEibHs EN 51MORFF(E

MIGFL A SR FFAE TR S

(3) IS L R R B A K ABIR . BSRWTAE Ty = 150°C (HLALE) B 1R IH7E Ty < 130°C C(HLBUAE) I 2esk

(4) NAAERR—ANil R 1.5kQ HFHZE 0 AN 5] SR B 100pF HZE4S . (MIL-STD-883 3015.7)

R IT %MD

WG Vearr 2.7V £ 55V
PANAE: fas P S DN 7| 2.7V £ 55V
WAL I 0A % 2.5A

S (T;) Ve

-30°C # +125°C

R (TaYEH
)

-30°C # +90°C

(1) P AT GND SILER . LM3248 BEiH T THUSIT, AEHSRRI A, i A dy R Gl d4 42 JF o 7 Sea A R
P8 (UVLO) L%, X T/NUERRE RS R ESRE o0 T R f R Bk, AR REEE 2.5V i, Wik EN 5IERERE

fEEHb T ofets HLARFEFE TR
Wtk

L5 IR (950)
30 #2451" 5 DSBGA

38°C/W

(1) S5ZEITIIE (0;4) HIFRIELE R 5E, JEDEC Fxik JESD51-7 Higth 1 M@ B EIHAT S-S, I HLAL FB R AR TS
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RARHE OHED

PRUEFIREIRIIE Ta = 25°C BMIRIE. A REAFERIREEH TENSITHREE TR (-30°C < T, < +90°C).  FrIES 4
T, BN AHEARMEIE AT Vearr = 3.0V 3 BFF R 302540 T N B (IDLE) RAE 1B B
e 54 it soMe | ot | B gy
ok (1) =
ILiIM-BOOST,PFET PFET A8 FLIR FRAE \37}4 B, \_/%%':l/ 1.44v, 4.1 A
oUT BUCK = 3
FOSC-BOOSt ?‘FEW%E?)@?%#S%% 2G/3G/4G *%ﬁr PWM *ﬁﬁr TE{E 2.7 MHz

(1) HARRMEREAR. BERIFEHATH.

R (FHE)
PLF R KIMS 255 B O IR IEFR €, eI e SR At s 8 B A B A L = 1.0uH (43016 1276AS-H-1RON); Cyy = 10pF

(#/H GRM155R61A106M); i1 Coyr = 1uF (AKFH L LWK107B7105KA-T) + 10uF (4 H GRM155R61A106M) iX &K%
BPEMARAE. O (FE@RGH T A RS RS, ) SRR EA TR G Ta=-30°C < T, <90°C WiEE. Bk

FANEW, MAESELE Vgarr = 3.0V, [FEEEIRSAL TR BARE,

JFH Tp = 25°C HHHEER,

w5 B Gtk s | gongn | BAE gy
Tt 55 A5 2.7 5.5 \Y
VCON = 1.60V, MODE = {kHF* (3G/4G), 445
Vout_BoosT TRt HEE 1% = 100mA @ :
VCON = 1.46V, MODE = & H1°F (2G), 465
fi# = 100mA @ :
MODE = fit#°F'; BOOST_GATE = & mvV
*F; SW_BOOST = {4, -50 0 37
. VCON = (VgatT - VeoTosoosT) / 2.5
Y T 12230 1R — —
GOTOBOOST MODE = #&H°F'; BOOST_GATE = &t
*F; SW_BOOST = {4, 125
VCON = (VgatT - VeoTosoosT) / 2.5
M ENABLE= &L GERARRE | 4 s i mmpp e T o5
TENABLE to Fas) % BOOST GATE FJfif E}é%uj\jlﬂﬁfiﬁu: FHEAT 0% =t (5% o5
BOOST_GATE Y B B N )
5 Hs
TBoOST GATE Active | 1E I — > TTI #i4 5 ZHs o e s N T 68 1 A
BOOST_GATE {5 % B 7411 %F;;)%s_%ngATE 55 FEIX AN [a] [ B P 2423 45
I IH] MR
| E—A 2G TR LRI KN | VearT = 2.7V, VOUT_BoosEr =4.2V 35 A
IN-BOOST-MAX I (RMS) PA 7E GSM %¢ & J Il @ )
Duty Cycleyax- PWM 5K &5 25 b lout-BOOST < 1IMA 70 %
BOOST
VBATT = 34V E 37V; AV = i300mVy
VLINE-TR ?EE%H&%R‘E”@F_‘? TR = TF = 10'.15, VOUT_BUCK =3.7V, 150
RLoab_puck = 4Q, MODE = 3G/4G®
Veatt = 2.7V, lout_suck = 10mA % mVpp
A 850mA,
VLoAD-TR SR A R lout» Tr = TF = 10us 600
Vout Buck = 3.7V, MODE = 3G/4G®)
N - VearT = 2.7V, V, =3.4V, lour = 2A,
VBOOST-RIPPLE BRI N AT RS0 B 26 Hiat (VBoo;%ﬂo?/TOUTZ[‘EﬂE‘%UET‘J@?) 100 mVpp

(1) Bt FRERe g e . IBMECR AR IRE, R EERIER TR HT eI bR iE .

(2) Vour-soost = VCON * 2.5 + [= 450 mV(3G/4G) 5 = 950 mV(2G)].
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HAURRE (FEED

PRUEFREIRIIE Ta = T, = 25°C B IR(E. BAFERMBEEHTEANBITHEEEER (-30°C < T, <490°C). BrIER
Ciin= B3 %1 BAME | &8 | BK LN
& Ui
40V
VEBMIN % T80 BN ) R L TR VCON = 0.16V, MODE = &1 0@ 0.35 04 | 045
. . = = B -, = \%
VEB MAX R PSP I P S A R ;’%8('\1')(2)1'6\/’ MODE = i H°F» Vearr 3.88 40 | 412
'SL'MvPFETvS‘eadV IR IR A I A R B Vour = 1.5v® 134 | 1.45 | 1.65
tate
Ip-ACE, 26 T P e B {8 P R YCON =06V, VACB =28V 140 | 1.70 | 2.0 A
lum, NFET NFET JT 5% f 8 8 L it R VCON = 1.0v® -1.50 | -1.31
| sHDN S HIE H lparT ENABLE = {&H1 7@ 0.02 4
| ENABLE = & 260 | 350
Q_PFM F Venrrf UGB L i WA
lo_Pwm ENABLE = & Hi5F 1010 | 1100
Fosc P BB R 3w A 2G/3G/AG iz, PWM #3, P 2.484 2.7 | 2.916 MHz

(1) Ezggiggéﬁﬁﬁﬂ%%ﬁ (VparT = 3.8V i) NEHATIIINER, BRIESISMEE. BEJAFHN BRI B A R PR S R R, 1
(2) Voursoosr = VCON * 2.5 + [ 450 mV(3G/4G) = 950 mV(2G)].

(3) HRURBRAE AR [ E K I AT

(4) KRWrHEFASE PFET FME B,
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RGN (FBED

CLR B AR RIS R 2% B R T AIGIEFE 2, S ESR At T S8 FH B R Al FH A : L = 1.5pH (%% 1285AS-H-1R5N); Cyy
= 10uF (X GRM155R61A106A); H Cour = 10uF + 4.7uF (4 GRM155R61A106A, GRM155R61A475MEAA) + 4 x

1.0uF ($tH GRMO33R60J105M). XEEBHRZLEFMREAE. Vi /Nl KMEEHR R ETEE T, = -30°C < T, < 90°C A1k
Eo MIUELE Vgarr = 3.8V I H. Tp = 25°C 45 5E, FRIERHMLE .

lout = 40mA®

i B Stk s | gt | BN gy
BOOST_GATE = &I F2 5 (1E
T VCON feBZE ARG BT ZE iR | ENABLE = f&H°F 30 us
FEIR
Vourt MOV EFFE 3.4V (90% 5L VgarT = 3.8V, RLoap = 68Q,
3.06V) R[] VCON = 0V % 1.36V 15
Vout M 3.4V FIEZE OV (10% 5 | Vgart = 3.8V, Rioap = 68Q,
0.34V) B[] VCON = 1.36V % 0V
VOUT M 0.8v J:}I’i 3.3V (90% VBATT =3.8V, RLOAD =20Q,
B 3.05V) ] VCON = 0.32V % 1.32V 10
Vour M 3.3V FFEE 0.8V (10% | Vparr = 3.8V, Rioap = 20Q,
B 1.05V) ] VCON = 1.32V % 0.32V
T VOUT M 1.4v J:}I’i 3.4V (90% VBATT =3.8V, RLOAD =6.8Q, s
RESPONSE 8 3.2V) [ il VCON = 0.56V % 1.36V 0 H
VQUT }‘}\ 3.4V ‘Fl%—ﬁ 1.4V (10% VBATT = 3.8V, RLOAD =6.8Q,
o 1.6V) T E VCON = 1.36V % 0.56V
Vour M 1.8V LT 2.8V (93% x(B:ACT)I\I:—S’dS?VZ,V Réoﬁz:vz.zo,
8 2.73V) [T ] o :
MODE = 2G -
Vour M 2.8V FRE% 1.8V (79% s | VBATT = 3-8V Rioap =220
17V (it ] VCON = 1.12V % 0.72V
: MODE = 2G
ILIM,PFET Transient E M A WA P I R AL Vourt= 15v@ 1.9 2.1 A
VBATT 22.88V, VCON = 1.48V (VOUT = 2.0
3.7Vv), PWM #xk, JF3<int ACB Hiji :
o =] ST VBATT 2 3.0V, VCON =1.48V (VOUT =
lout_wax, pwm | PWM LR B B L 3.7V), PWM iRk, JF5ahn L ACB it 2:3 A
VCON = 1.2V (Vout = 3.0V), PWM #iz, 25
FFRIn_E ACB Hijit :
UL AL R 2 LN PRM
e N s VBATT/VOUT =3.6/3.3V, 4.2/4.0V,
louT MAX, PFM HEN PEM B 5 oK £ 20 F D < 0.85 5 SW_BOOST = Jj# 85 mA
lour, T K E RS by B it PR AE . . ) 3.0
Ul Fu s pwWM R @, XL ACB i A
lout, PD_PWM PWM e R4 th S T i R BRAA -3.0
VouT Acc it P PR R I oy AETE Vourt = 0.6V % 3.6VO -3 +3 %
PRRY Y b4y T VOUT =0.4V £ 3.6V, ROUT =2.2Q,
TEIK B B 1 SUE R 2G izt @ 4 10
VBATT =4.2V EJ:TS[S%EEJ_:a
VouT RIPPLE Jik R ER 1 B0 T 40 LT Vour = 3.6V, Royr =2.2Q, 14 20 mVpp
2G R
PFM S0 L i Vour = 1.0V, 9 15

(1) ZHHBE FRHEINRREG T i ie . EUE RS ATFAIAE, (HRAMRR T K2 TR,

(2) HFMRELABER. FErHF AR,

(3) ASPEEMRMEN £3% B, £50mV, HRH A i KM

(4) MAZTEERTTRIFH PC FERIR ) Cour T A FIESUE I, LR R I 2R 4% . SO AR 8 SORTE—> 100us 317 Py A3 1
o R U A 3 WA PR TR AR A o
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RGRE (B (KT R)

CLR B AR RIS R 2% B R T AIGIEFE 2, S ESR At T S8 FH B R Al FH A : L = 1.5pH (%% 1285AS-H-1R5N); Cyy
= 10uF (X GRM155R61A106A); H Cour = 10uF + 4.7uF (4 H GRM155R61A106A, GRM155R61A475MEAA) + 4 x
1.0uF (¥t GRMO33R60J105M). XEEBHRZLEFMRIAE. O/ MR EAEEEEE T, = -30°C < T, <90°C AR
Eo MIUELE Vgarr = 3.8V I H. Tp = 25°C 45 5E, FRIERHMLE .

i B Stk s | gt | BN gy
VBATT = 3.6V i 42V,
VLlNE-TR iﬁ{k‘%ﬁ&%?&?”ﬁ@ TR = T|: = 10“5, 70
Vour = 1.0V, lout = 600mA
mVpk
VOUT = SOV;
V0 0AD-TR B RS T B TRg =Tg=10us, loyt = 0A = 1.2A, 150
2G
o o Vgart = 3.2V, Vour = 1.0V,
Fsw_prm e/ PEM i IQ?JATTT: 10mA out 100 kHz
R (FHE-FEE)
MR &AE W ARG THE) MRGRME (R .
e 24 gy BoME | s | BONE g

40V

VBATT =4.0V, VOUT =3.4V,

lout = 2A (2G, PWM #&30) 86
VBATT =4.0V, VOUT = 2.5V,* 89
lour = 800MA (2G, PWM #z%)
VBATT =4.0V, VOUT = 3.0Vy% 93
lout = 400mA (2G, PWM )
VBATT =3.4V, VOUT =4.0V, 90

lour = 850mA (3G/4G, PWM £it)

NI INES VgatT = 3.4V, Vpoyut =3.0V, 0
n T HS-fif H A lou = 500mA (3G/4G, PWM i) 94 %

VBATT =3.4V, VOUT =2.5V,

lout = 70MA (3G/4G, PFM #:0D %
VBATT =3.4V, VOUT =0.9V, 86
lout = 200mMA (3G/4G, PWM #30)

VearT = 3.6V, Vour = 3-3V’% 92
lout = 20MA (3G/4G PFM #x0)

VBATT =3.4V, VOUT =0.6V, 78

lout = 20MA (3G/4G, PFM Hizl)

Veart = 2.7, 3.2V. Rioap = 11.40Q,
Vour M 0.4V LFHE BATT ~ AR -
. N VCON =0.16V % 1.6V; Tpg =Txp = 1ps
0p o ATHY . 3
4.0V (93% = 3.75V) HIMTEL |\ SBF ~ 56 (2 k)
T VparT = 2.7, 3.2V. Rioap = 11.4Q r He
z= 0, BATT — &-1» . + "LOAD — . 4
Vour I 4.0V FIEE 0.4V (7% | BN 27 6y % 0.16V2 T oy = T = 1uis
=k 0.65V) [ [a] s
MODE =2G (& HF)

8 JiR# © 2013, Texas Instruments Incorporated
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HAURRIE Bl D

PR TR BRI R Ty = 25°C B HIMRE. BAFERMREEH T ENZTHERETEHE (-30°C < T, < +90°C).  BRIESSIMNE
B, 75 AR AR A 1E Vgarr = 2.7V & 5.5V HSERENE A
e BH it e | som | BN gy
i\ ey HL S R B
Viy BOOST_GATE, MODE, ENA 1.35
BLE v
i AT HL~F R B
Vi BOOST_GATE, MODE, ENA 0.50
BLE
VDD_BOOST = VDD2_BUCK = PVIN_BOOST = 3.8V
SW_BOOST = OUT_BOOST = VDD1_BUCK =
MODE, ENABLE, BOOST_G | PVIN_BUCK = JCi##:
ATE 511 - = s P B 1) ENABLE = 1.8V, £# 45 = GND
2) MODE = 1.8V, A #iF4& 5| = GND
| 3) BOOST_GATE = 1.8V, 4 #BHI4 51 = GND 1 0 1 N
N VDD_BOOST = VDD2_BUCK = PVIN_BOOST = 3.8V H
SW_BOOST = OUT_BOOST = VDD1_BUCK =
MODE, ENABLE, BOOST_G | PVIN_BUCK = Li%#z
ATE 511 - i i s it 1) ENABLE = 0V, &#iFAR51MH = 1.8V
2) MODE = ENABLE = 0V, 4 #4511 = 1.8V
3) BOOST_GATE = ENABLE = 0V, 4 ##I4 35| = 1.8V
JA BN P
2] 2] 2]
2 g g i3
ENABLE
BOOST GATE | 0 ENABLE must transition HIGH min. 25 ps
B before BOOST_GATE is brought HIGH.
BOOST_GATE must transition HIGH min.
VCON tl 45 ps before slot boundary. LM3248 Auto-
Boost cycle begins.
VCON signal change must start min. 15 ps
before slot boundary. Voyur transition follows
t2
OUT_BOOST VCON change. OUT_BOOST tracks at Vout +
450 mV / 950 mV (3G4G/2G).
Vour t3 Vour settles to within 90% of final value.
Slot Boundary. LM3248 Boost cycle ends. New
ts boost output target selected. Start of next TTI
lout / power control.
Note: the BOOST_GATE minimum duration is
PA RF P / shown. To minimize boost circuit current drain,
ouT the BOOST_GATE falling edge should occur as
soon after this minimum time as possible and
before the start of the next Tx slot.
t0 tl t2 3 ts
t=-70 us t=-45us t=-15 s t=0ups
- Tx Slot N-1 =I= Tx Slot N+~

2. A3+ WLETHER PRSI

JiRA © 2013, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lm3248?qgpn=lm3248
http://www.ti.com.cn

LM3248

ZHCSBN1A —JULY 2013-REVISED SEPTEMBER 2013

13 TEXAS
INSTRUMENTS

www.ti.com.cn

N N N w
~ © © o

n
o

Switching Frequency (MHz)

N
n

Output Voltage (V)
NN R W L W
(2] [e¢] o N N [}

N
I

NS
(¥

100

95

90

85

80

75

Efficiency (%)

70

65

60

HRVERAE
ST AR S M E R 22 &, L1 = 1276AS-H-1RON, L3 = 1285AS-H-1R5N.

TR
5

27 31 35 39 43 47 51 55
Input Voltage (V)
A 3.
ﬁﬁﬁ;@.ﬂ?
HAHE (Vour.= 3.2V)
NPk
/ r
/ d
/ ——500mA
// 800mA
1A
15A
27 29 31 33 35 37 39 41 43

Input Voltage (V)
5.

RO 5 R B A 55 2R
VBATT = 3.4V, MODE = 3G4G, TBOOSTGATE =1ms

bz
>

Output Voltage (V)

Output Voltage (V)

mxﬂéﬁﬁ

IAHLE (Vour = 3.0V

it T
3.6
3.4
3.2
3.0 "

/
2.8 /4
' / —500mA
2.6 // 800mMA
2.4 1A

15A

2.2

27 29 31 33 35 37 39 41 43
Input Voltage (V)

A 4.
i’ﬁ&;ﬁ}i
RAHLIE (Vour = 3.4V
RT3
3.6
3.4
7
3.2 /4
' /
3.0 /
/
2.8 /
/ ——500mA
2.6 // 800mA
2.4 1A
1.5A
2.2

2.7 2.9 3.1 3.3 35 3.7 3.9 4.1 4.3
Input Voltage (V)

0.8Vout
1.5Vout
2.5Vout
3.5Vout Boost

1.0Vout
2.0Vout

——— 3.0Vout

4.0Vout _Boost

01 02 03 04 05 06
Load Current (A)
B 7.

0.7 08 09

1.0

& 6.
R 5 58 A R R
VgatT = 3.7V, MODE = 3G4G, TeoosTeaTE = 1ms
100
95
~—
/’—\‘ \\\

90 T — a—
S
)
c 80
0
Qo
5 75

70

0.8Vout 1.0Vout
65 1.5Vout 2.0Vout
2.5Vout ——— 3.0Vout
60 3.5Vout 4.0Vout Boost
01 02 03 04 05 06 07 08 09 10

Load Current (A)

Kl 8.

10
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Xt AR S AR O R 2,

RR 5 578 B IRA E R
VparT = 3.4V, MODE =

JAYRHIE (32T W)

3G4G, Tgoosteate = 10ms

100.00
95.00
T —
—
— L
90.00 = \\\
g 8500 Z]
a T
c 80.00
9
L
£ 75.00
7000 ——0.8Vout 1.0Vout
—— 1.5Vout ——2.0vout
65:00 ——2.5Vout ———3.0Vout
60.00 —— 3.5Vout_Boost _——— 4.0Vout_Boost

01 02 03 04 05 06 07
Load Current (A)
B o.

24 5 47 B L (A B R 2%
VBATT_34V’ MODE = 3G

08 09 10

4G, BOOST_GATE = fkHF

95
RN
90 \
g 85 /
a \/\
c 80
Q
L
H 75k
70 | =——0.4Vout 0.6Vout
——0.8Vout —— 1.0Vout
65 1.5Vout ——— 2.0Vout
2.5Vout ———— 3.0Vout
60
0.01 0.10 1.00
Load Current (A)
E 11,
R 5 58 BRI R R
VBATT = 3.0V, MODE = 2G, TBOOSTGATE = 4.62ms
100
95
—————
90
S 85 N
= | ———— N
3 N T
3 N b \
S
5 75
70
0.8Vout 1.0Vout
65 1.8Vout 2.5Vout
60 ——— 3.0Vout ——— 3.4Vout
0.15 1.50

Load Current (A)
Bl 13.

Efficiency (%)

Efficiency (%)

Efficiency (%)

L1 =1276AS-H-1RON, L3 = 1285AS-H-1R5N.

REE 5 R IR AR R R
VgarT = 3.7V, MOD E =3G4G, TgoosteaTe = 10ms
00

1
95 j—L/\—‘\
[—
90 |
/r ——
85
80
75
70
0.8Vout 1.0Vout
65 — 1.5Vout — 2.0Vout
2.5Vout ———— 3.0Vout
60 3.5Vout 4.0Vout Boost

01 02 03 04 05 06 07 08 09 10

Load Current (A)
10.

28 55 57 S L ) B 5%
DE = 3G

VBATT—37V, MO 4G, BOOST_GATE = fk#°F

95
” /\ \
85
\/q
80
75
/ ——0.4Vout 0.6Vout
70 ——0.8Vout ——1.0Vout
——1.5Vout ——— 2.0Vout
65 ——25Vout —— 3.0Vout
60 — 3.5Vout
0.01 0.10 1.00
Load Current (A)
A 12.
e 4IPS
VBATT = 3.4V, MODE = 2G, TBOOSTGATE = 4.62ms
100
95 —
| —
90 \§\
——
\\\ —~———
85 \\\\
/_\
80 \
75
70
0.8Vout 1.0Vout
65 1.8Vout — 2.5Vout
60 ——— 3.0Vout —— 3.4Vout
0.15 1.50

Load Current (A)
Bl 14.
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JAYRHIE (32T W)

VBATT =4.0V,
00

ﬁﬁ$5§i%ﬁ;€ﬁl‘ﬂ B

MOD G, TBOOSTGATE =4.62ms

ZHCSBN1A —JULY 2013-REVISED SEPTEMBER 2013
T AR 5 AR R ML, L1 = 1276AS-H-1RON, L3 = 1285AS-H-1R5N.
LVES %ﬁ%ﬁﬂwﬁ EIESED
VBATT =3.7V, MOD 2G, TBOOSTGATE = 4.62ms
00
95
/——\\\\
90
T~ ™
g s ™
> N
2 80 Y
S
£ 75
70
0.8Vout 1.0Vout
65 1.8Vout 2.5Vout
60 3.0Vout ——— 3.4Vout
0.15 1.50
Load Current (A)
15.
RUE S AR AL A [ R R
VgaTT = 4.0V, MODE =2G, BOOST_GATE = fkHF
95 ——
//,—\:::\\
90
g s N
> /'\\\ \
2 80
S /
£ 75
70 // e————
/ D.4vout 0.6Vout
65 —— 0.8Vout 1.0Vout
1.8Vout 2.5Vout
60 | ‘ —— 3.0Vout 3.4Vout
0.01 0.10 1.00 10.00
Load Current (A)
A 17.
TS
V =3.8V, V = 3.0V, MODE =k, % =
BATT 0A3»U1T2A Tg=Tp=10uS
Vearr | 500mV/DIV
Veuck_out(AC) s L 50mV/DIV
+
lout | 500mA/DIV

100uS/DIV
19.

95
%0 E\
= N
2 80 —
K
ﬁ 75
70
0.8Vout 1.0Vout
65 ——18Vout ——25Vout
60 3.0Vout ~—— 3.4Vout
0.15 1.50
Load Current (A)
16.
e e \
VgarT = 3.6Ve4.2V, Tr = =10uS, Vourt = 1.0V, ﬁli‘z =
6GomA
3.6Vito 4
4.2
Veart 500mV/DIV
Vauck_out(AC) "'Jk- "ﬁtr 100mV/DIV
lout —— - 500mA/DIV
100uS/DIV
& 18.
HEBES
VgatT = 3.0V, Vout = 3. 6v, MODE = 1.8V, EH = 0A2A,
R TF = 10|J
Vearr 500mV/DIV
e L - 50mV/DIV
p
lour | 500mA/DIV
100uS/DIV
20.

12
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BLAVERIE (B2 T )
AR S e R M2k, L1 = 1276AS-H-1RON, L3 = 1285AS-H-1R5N.
V 2.7V %%ﬁ%}oi%ﬁﬁ%éjﬁ 2G, V
BATT = &./V, DIEK = mA, = » Vout =
A4V, O\ S 1 © 58 I A R R BRAEL
Tr = Tg = 10uS VearT = 4.3V, Vout = 2.5V, 1% =6.8Q/ HEEM
U 4] "n 2VIDIV U
ENA [ |_f,D Wsow  %000mv VoUT e
pr— + - 0 50.500s 4.000V {
| ‘ B A30.00us AlGooV
BOOST_GATE Cursors Linked 2v/DIV /\/w_w_m-w 2V/DIV
w (2 I by L] h Iy hwi byt
SW BUCK | 2VIDIV
VCON 500mV/DIV A :
\ 1A/DIV
Vour 1V/IDIV \ ‘
1L (Buck) \‘ k k L
20us/Div 40uS/DIV
K 21. A 22.
s = VCON 755
FHEBIER B VCON BEZs Vga1T = 3.8V, Vour = 0.8V3.3V, MODE = {&HF
VgarT = 3.2V, MODE = 2G, Vour =0.4<4V, fi# =11.4Q BOO ATE fli)&l%%ﬁ f#E =20Q, Tg=Tg=10uS
i o - 2V/DIV
ENA b - o 5 iitm  swer Trise = 7.84S
| O albous A0V f
BOOST_GATE el i 2VIDIV / ) Teaw = 7.6uS
{
I \
,\" "‘! VBuck_out 500mV/DIV
\
VCON / -*: 500mV/DIV
s I
Vour e — VDIV out 50mA/DIV
V/cTo] VT m— (—— Y01
20pS/DIV 20uS/DIV
23. K 24.
VCON [ ZENIIVA VCON 1A B
VgatT = 3. 8 ut = 1.4V—3.4V, MODE = {&HF Vgatrt = 3.8V, Vour = 1.0V, MODE = f&HF
BOOST AT f EE", 3 =6.8Q, Tg=Te=10uS BOOST_ CATE = 1EEEE", ﬁ{iji 0A—60mA, Tg=Tg=10uS
{-—- Trise = 6.8uS
' Teaw = 6.24S
\ VOUT_AC % 10mV/DIV
Vour \ 500mV/DIV S
mm_
/ \ P
lout 200mA/DIV : “ |
. i lout P —— ‘mssssmemsmren 20MA/DIV
VCON fmmssmssns iy 1V/DIV
20uS/DIV 20uS/DIV
& 25. A 26.
13
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Lhhe i B

LM3248 52 — 3K AU E- P I B/ B g, SEe e as HT - PN Al Bt i SRS (RF) S0F v, 8RR

RF DIZTEOR A (PA) B IE RN RE finth DR JORIRTH AR RGRGE . S

2.7V HLEIZE TR, LM3248 TE5E IR il WA L 7 23,
LM3248 J i E & — AT B E T R ES, U2 AR B BT R e .

A LA PF RE RS SO i T B TN it e S it L, S5 R RIS SR B L 0 i L I A AT R 7 P E

fEE, EZHE 27,

3G/AG/AG-LTE & ke

X
4

/SRR NP (19

AT s - Bt e 224

A RVEA

BT CRFE IR E 2G ThEESS, LM3248 f5 KRR /> 1 H P 2 (UE) K 41HC e3R8

1.0 uH 1 pF Low ESL
m“ 10 pF
VBATT J—’ 'J" I I {}
L b
27V 1055V SW_ ouT_ PVIN_ vDD1_ [ vDD2_
BOOST BOOST BUCK BUCK BUCK
FB_
BUCK
PVIN_ I
| BOOST — ACB
r Yl — Yl
10 F == |_-L| |_-L| SW_ 1.5 uH
I BYPASS AcB BUCK ) FB
BUCK [—}-ovce_pa
T BOOST J_ J_ -
VDD_ 10 uF 1nF
BO0ST F T 17

CONTROL

BOOST_ SGND_
DGND| ENABLE GATE MODE BUCK

SGND_
BOOST

1.8V Logic

Apps
Processor \

B 27, SRINH: JhE-REE

T Fe e as

FHIE B E R A 1S LM3248 Aefiy L REm T oR T b B SR B . A RS R 12 T R
BTF -5 (B Al PRz TRk 28 0F 95 F (ENABLE) Jf H 2G 5t 3G/4G #i3\ (MODE) #i%
Peo THEB B E07E T ERE AR R, HHZESR— AN B E RS S, BOOST_GATE. ULBE R/
BOOST_GATE M VP4 A i H 1 2 J5 K2 45us F&E 258 VCON HF GEILE 2)

THE sttt (OUT_BOOST) #AMIE (RN EHEMEMA (PVIN_BUCK) HUJEHE . 24 Bt B R T
FAGUL TR RN, THE BB R I TX DIV B AT PA R SeB s msi k. — ANk i 5 L
S5 T e ) /0 P 1) S Gt P Sk S B R R P T . LMI3248 7 755601 0 T i HH Bl K M0 T Bty LT I, 5 7
RS RFE THRGN, RAZIEITESHE S (HEE, BOOST GATE = flEHF) o XM T HFHE
BT S BN R L LRI T 0%

TR Tk i (BOOST _GATE = & HL ) , LM3248 Wi A\ HLE 45 H 5 VCON % H 4% il v 1 152 B AH B
o M Vpoost: HIRTHEHHHEE, KFHMABELEE (Vearr) B, THEHRBKE BOOST _GATE () ETHLUS B
W, DASEELAT 75 i 4 R T,

Vgoost= VCON * 2.5+ 0 mV [VBOOST > VBATT] (3G or 4G mode)

or
Vgoost= VCON * 2.5 + 125 mV [VBOOST > VBATT] (2G mode)

14 JiR# © 2013, Texas Instruments Incorporated
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— BALTF IR, T R DL A5 E B

Vgoost = VCON * 2.5 + 450 mV [Vgoost > Vearr] (3G or 4G mode)
or
VBoosT = VCON * 2.5 + 950 mV [VBOOST > VBATT] (ZG mode)

FETH A, P S BRSSO A K 55 B T SR B L TH R R R R EE M AL, Vigarr, HIRSHRILE 2

R CIAE 200mV) FARSE L BN R THE-S5 B8 56 . XA TRERIR T

R 2 g I R B Pk, i E TR, BOOST_GATE {55 ML mAIKZ# P2 (6], LY
AR Aait (R [E] R (TT) Wi 20 (R ). XA CHRRESE M Bt AP AT, a7t s B R S 1 B0
RO T 2B R B IR], TTEAOR 1 P A FLP 2 8] (T e ke

THERL Vo BOERS T VCON & U E s 1A 2 b B IS B/ B s i s, Ve par BISE
TS T B KBRS sl 1 A e P R B SE AR N 8] 73

A 4

»i
il
Boost active due to VCON * 2.5
crossing Vearr-Vayp threshold

(Veoost = VCON * 2.5 + Voyerne

Boost transitions to
Bypass due to Vgoost
target (VCON * 2.5)
dropping below

y-VByp threshold.

Vovernead = 0.45V (3G/4G)
~0.95V (26)

—
Veoost (in Bypass)l _} Veoostevp = Reoost * Input Current Vavp = (Reoost + Reuck) *
{VBATT —omv (36/46)}

LoadCurrent

..........................................................................

Vearr— 125mV (2G)
VCON * 2.5

K 28. E/R 7T VCON-Vgarr ZIAKRHITIEZBIT.

THE 55 B DI fe

LM3248 15T+ 2 J0 i S R4 o s BRI S i — N A AR R B B B 53 5 DhRE . b THE FE % 7E BOOST_GATE
K HSE I H VCON HEZ)/0F VCON (B K8 B H Bk ATHE-55 84520, R

[Vearr — 0 mV]

VCON(max) = 5E

(3G or 4G mode)

Vearr - 125 m
VCON(max) = % (2G mode)

TEFHE-S5 b, IRFERH (HLBUE 75mQ) 55 % HL Bk & 80l PVIN_BOOST 1 OUT_BOOST 5| 5 F s HiJ#
AT T R AR B — . FHE-57 M B /E BOOST_GATE = fKH P —BH A BT E-55 4
JGEF, PVIN_BOOST 1 OUT_BOOST 5l iz [a] 1) /N e T FE HBH S 60mQ (BLAUED o T e-55 Bt AT A o0t
T 2.7V < Vgarr < 5.5V [H1EHAE 2.

o I e e

WP e e i Y FB s Vo par 5 VCON 2R B BB L, e ] i s by P AR B S, R 2 (BBIC)
ST (RFIC) RF fit i DR BOR BB SE M 2 . FIBEAE 0.4V 2 4.0V CILRMED 2 A1) e 7
At . AR 2RISR Voe pa = VCON * 2.5 1% VCON HE B HE.

LM3248 Cf it it BEAT Pk 3G/AG M 2G RKFITT R GLHC B PTEORKIGE . I Vo pa fi i e 4

JiRA © 2013, Texas Instruments Incorporated 15
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RF T3 ORKAS LR (RF PA) 9 FEIR 5 i F 5 B 3G i3 n . PRI, B/ B IR A% e a4 Hh Dh R BR i RF
PA BEH Ve pa HURRIIEINTIIG . A LAET7 i, BkSE S| (PWM) Rkt Siize b (PFM), B HIRTE PA D%
RIEH AR RFHE . UATFE LM3248 B, IL28F#E % e oWt (ENABLE = {RHLF) DL KPR FE s

D EIRAE .  IEFRAE T I R R R RS H O T

2G 5 3G/4G #RXTEL
MODE 5| Jiin] szl E 2 PWM (2G) 5% H 55 PWM/PFM (3G/4G) i&1T Z A Hik .

NTER SRR SRR, #H 3G/4G A ERE . Ui TFHE-SFEEEART, FFH 275 f s i~ %
45 DLIF % 90mA (JURMED I, PFM IS T#080E .  JF IR/ DL % . A, LM3248 fE-F- 3 ks
FLRIE IR 90 1A% 160mA (AU Bf M PEM ¥i [0l PWM 1217, R4 H o e p - S 8k A s 38 n sl 1 P
FEREIE 25mV B, BT PWM 1217,

AR A5 % (ACB)

PR 2G DA SRR B R v FL UL LT AN LM 3248 [ [ ELUL B, e dsf B N o A T R UL Al B AT 401 55 i
(ACB) Hth, WE T RSB/ E RS, AT B0 s e ROT r R RSB B i ik 2.5A BT #%
#e, IFHAENBHINZ B RE D3RRI Voo pa BT & MBS 2K ACB HUBKAE f gl R it
LAA CHRUED Bl T SGHRIL I B R At — AN AN R R A2 MBI, ACB LI A8 b T+ANT B A s
AR ALE S M FL R A LM3248 fiefs T A A R e TRl R AR . LM3248 JEIL I AN BT F
FL AN B AL 2 P SR AC B S5 B A, SRS 18 2l H G S e e st AN ASEALL 55 5, T ) P O e £ P TS A T AR B
RS . AR S5 AT A R B LR (= 50mQ) A A2 AR 46 tH B 13, B2k & m Bl 55 % (100% o5

THD .

PN

4 LM3248 ENABLE = R Y~, PRI B BV F 46 s AN 1l FELER ABEBEE N — A OFF OG- R3S, IF Hi
H R B T — AN S T . SRR RGERFEID £/ T 4pA.

R OR AP

B I ELUU EL A e di A ACB HLER AT LA St ORI DI RE . DEFR IR A B — AR IR v PR A PR )R]
WAL AECE TR A ACB M. BESIEWAAIE T, WeE R BRAE A 25 55 1 24 i PWM NI PRET JT2%, JF
FLJA 35 i H AL BR 1) o

& B R YA R il
g R IR AR 11us IR N RFSE BT T lum, prer, s RMECL L, JF B H o & FREEMET
0.3V (HLZfE) PUR, LM3248 [# & B it/ B e as 07 & (SW_BUCK 5D # 8 TPk, I+ H ACB

HEE . 2RJA, HUIETTORAE 35us 1 S0 N 4 DR A 2 IR 25 Al LK 2% FERURI P o A RAE BRI DL RREE T
%, R ER.

Aot B ARG

LM3248 N H S (1IC) BAZEH M HGE &Ry, MR E A 20 AR A 22 5o . iR &5 iR 8
it 150°C (HAUE) , A EEHIFEINRER W M . EWISITERE FREFEEMET 130°C (HAMED) DUFR, JFH
LM3248 ¥ 2 /e i BB il L 2 ATIR B TARIRAS . K [RISAT A Had #0464 R A m fe R aeft, BRI A @ iiix
2
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BrizhlfEs

BOOST_GATE, MODE F1 ENABLE 5| {2/ T LM3248 ] 1.8V B4 i P4 A . #itin%] ENABLE 5| E
— AN AR TR LM3248 BT — N RWrIRA, IR HOKIR B hid > 7 M H I B . 1tk MODE 5| jiif#
5 PRSI BT FU R PWM (2G) B PWM/PFM (3G/4G) izfT. BOOST_GATE 5l /5 Fl Ttk BL I/ B i i e o
HAL B R AH S () T e 1

P CRER S AT

AP A RS (TI) #R1E U AN-1112 (CSCHRgR S : SNVA009) iR, DSBGA 25 s FH sk % T i) v BR A AT
JAAT L REERR B RUTA BRIE AR . 15555 KN R R FIE 7. BIRS EHBEUR, Nzt
PC HL AR I A T 55 75 SR ik 2 4 i E

L DSBGA #%&—e i IR R4 NSMD CEBRIEZ PR e ) KA. XEWEETF R THRBERS. /&
W, WRLEZSERESNE, STERIES. BB ST 28 1 550 H PR AR 2 1 JF 8 e i % . el ik
ITIX— AR R E WG 2 IR E R AN-1112 (CC#R%i 5 : SNVA009) .

F1F LM3248 (1) 30 #2451 55 (5x6) DSBGA H25 HAT LA NI AERH SR ZBR 2 (NSMD) L35 H ARG :

o JEBRE/S: 0.265mm

o HREPEHENSF: 0.225mm £ 0.02mm

o [HIEIFE: 0.325+0.02mm

FELRHE N SR E NZN 90° AR IETE A VR IR AR AR B kv o PR AR B 2 DUBA CR R 80 T s [RS8 50, FE ELAR A
TR B AT . R B RS S AL-AS, C4, C5, E4, E5, F4 fl F5 (R, XEKA
PVIN_BOOST, OUT_BOOST, PGND, PVIN_BUCK #il ACB A il fE#ERE 2= KA X, I HATE EMEE S
XK LA T AT R

SRR R TT R

FB1
]

1005 | [
c1 -
1005

C2 0816

c8
1005

LM3248 IC
25 mm x 2.8 mm

Boost + Buck

Cc7
1005

7.25mm |

A
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VAR
HEFF IS

F R A 1 %

LM3248 # 3t itk5 1.0uH F1 1.5uH [k HESs— [ TAE. LM3248 7f 2G A b & Sl K iRiE (BI, X
+ 2G N 25A, XTF 3G/4G N/ TF 1A) . HT 2G LR A FIBERIFK S, HIR K RMS HELFEIZT T /)N
T

B e R L YA 1) 5 3 LUt () 00 R (LI % FH AR AN A TR B 18 5

1. AL/L =30% C(ERAHMME) , IXFRRSECEEE TR 30% R EF (HAZBEATED , Pk

2. AT =40°C (SUAHLME) , XRRSECEESEE LT 40°C HRHET .

T 2G HRE I RIE R (K52, SIEEBFE LR , EHERTAT = 40°C” (FUAHLME) HRE
RIS A A B ALIL = 30%” (BUAHMME) HLURBRIE . X R MR HIEES e B R R 2 PR 1K) .

T3 A e v A R A A TR A FR A R AE B, TR R BT RMS BURAE SR B, MEEAT =
40°C” (EAHAME) HLRFEARIAGI;, FoebF bt Al Xt T B SR i AR/ ik B R s nl e g Bk, W
FEAL/L = 30%” CEAHALMED FEIRAE /DT N AT 75 AR WA AR HL 37T

WIR“ALIL = 30%" (EAHAMED HRE AT S, SE NGRS KBRFEE AR SE T X5 & Fr i+ K
—AN, IR S BN A A N P 2R

LM3248 il SW_BUCK 3| Ik [ 2% 5 Ha % 2e I8 (E A1 RMS B (B A2 e RS g s ) - SW_BUCK A
ANIEHRRE. A2 8AE 1.45A (303 1.65A H KME) MR Y, XARMEE T LRk e g
AR QRS (B S50 I0m, prer, rens” THTVERIVRFE o BORBRMIRGRE, AR &
2 oot BRI ESEZE. BN MEIEBERGES Oy, prer, e’ CHUERGENE (BE) h#Fl. &
BRABSBRSWIE (), <20us) (R UMY FE RS B A PR A 3 1.9A MR CIRAE 2.1A) o ik FRpE s s H
BRI, P NAZEEE B TUEE] \w, prer, ma FRIRBRE R # R —AN 0.3uH B/ HL R {E

ACB HLi% F 3l 7 Ho i H H LR AR e RS RS IR ORFFTE ILm, preT, s FULMRMELCL T . HUEEE RMS ML
BEAE RS R MR — BN T IXAME, TS H B S R R e L AR FRIE N .

N SEIUFIRCR, BRI LN %/ T 0.15Q. K DCR HEES (< 0.15Q). # 1477 T — Lo s
RN . K 7R 1950 B R K LRSS DIFERLE Vi [ Vour | TR TRECRIE S 1% £ 2%.

® 1 HEF RS AENTR AN

FhEE#SS 1.0 uH, 3225, 3.0A, 60mQ

ks HeEE Rt (mm) IsaT (30%) (A) DCR (mQ)
1276AS-H-1RON F 3.2x25x1.0 3.9 48
CIG32W1ROMNE =4 3.2x25x1.0 3.0 60
1277AS-H-1R0OM F 32x25x1.2 4.6 37

[ E /RS 1.5 uH, 2016 B¢ 2520, 2.2A, 150mQ

A5 HER T (mm) Isat (=30%) (A) DCR (mQ)
1285AS-H-1R5N R 2.0x1.6x1.0 2.2 120
LQM2MPN1R5MG U 20x1.6x1.0 2.0 110
MAKK2016T1R5M KBAGEH 20x1.6x1.0 1.9 115
VLS201610MT-1R5N TDK 2.0x1.6x1.0 1.4 151
1239AS-H-1R5N R 25x2.0x1.2 3.3 60
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AL

LM3248 4 B i1 fl M B B 25 2 i AT S NS i # & 7ERIN LA — > 10pF HZ5 23R K2 10pF fSERR S A
B A, T IANER RS, B RE AN XER FI X7R (A SRR, X B SRR [ B 25 S 0 FALAIZE LR
PEANRSE L A, alEEPERIMERE 2 [ (BRI, & 2790 A T HEE RO i T S AL R R . F e 356 H PR 200 s LA
FLZS BN RO I A 20055 R FL 2R 28 1) B M B AR PR . HEFEHE /N 1) 0402 (1005) #h5e RF LR 2R Tk . tomT
FREMEHZ A 2.2uF 80 1uF B, X T RF DRREOCE N, 76 ER- B as Al RE DR O H 2 [0 4
HLZE 2840 T HHEFE{E ] 10pF (COUT1) + 4.7uF (COUT2) + 3 x 1.0uF (COUT3). HALMIHA S BB T E, I
BT semifaett, kiR E (BRAMARERME. BETUEEK. ML E 25 352 [R50
NiZIAF] 10uF HEA 2.5 BEifthE (7 0.5 VRMS KIS o K Fra i AR BCE A% S e 1% B a1
b SRZVEUCKE — SR A (3300pF) i E 7E COUTL i,

R 2. B AR EAIR B

HAME e R (mm) HER
10 pF 6.3V X5R CLO5A106MQ5NUNC 1.0x0.5 =4
4.7uF 10V X5R GRM155R61A475M 1.0x0.5 Y
1uF 10V X5R LWK107BJ105MV 0.8x1.6 K BHFEH
1uF 10V X5R CLO3A105MP3NSNC 0.61x0.3 =5
0.22uF 6.3V X5R C0603X5R0J224M 0.61x0.3 TDK
0.01pF 6.3V X5R C0603X5R0J103K 0.61x0.3 TDK
1000pF 25V X7R GRMO033R71E102KA01D 0.61x0.3 HCH
100pF 25V X7R GRMO033R71E101KA01D 0.61x0.3 HCH
3300pF 6.3V X5R C0402X5R0J332K020BC 0.41x0.2 TDK
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PCB ffi Rifi kix = FH

ik

PC HLERAR A 5 AT 2ot T BRI — A B - B e as BN 20 S0 . 38 2 ) Fi B ARAT SR A ok LA
FLUR- ELU A A IR VE BE I f KPR SE bl 2053 Jol Bl P 6 RO 520D, T ) SO 17 2 % LB AR B A B 2% i 7 B 7™
A AT S ) o 34 )

PCB

FEPRE 1) L B ARAT SR AT e 2 R Tt 7 B R 9 1 FB G T4 (EMIN, b s 5t RITBEL A28 L 53R T R DR B - BV A 2 AT
JBI B HPERE . HHIRIVE 5 S PORIE S Hifl- Ei s R L (IC), T B RAS I BARE . RERER Al
Rt 2 FEUE L DSBGA Jat R ML R RO 2 (8] A RAR SRS R L i AR Rl R B R A
SE B RE T .

ReVE I %
TERREMITE IR, 7ETh AL E 2 1A F B8 e 2 5 Bk 2 2 110058 2 Hr ok f K BR JEE 1t gt/ BELME 451 E
T (EMI)

AT &, ARFIT R s P AR B AR A o FEBRARCBETE A G T T s PO 6 A i K BIR /> L i e
RIS TP IR AE R A o 1 T LM3248 [T R e, A8 TLANAD (KIS 18] Y D) 22 5 S i, AHORALPR(A]
HIERNRL NN K. UL TRBHAIE A B TR EMI OREFAE AT 52 (KT

N T Byt R B /o i S R 7

. 4;%{}!\;/]3%248 B LUy« FUAON B2 4 A A0 Eh DB R R SR A VA 2R R AT BEROSET T, AT AR
A REAIHE o

o HEPUYLAE, SIS IR S LA O e . AR IR ATE ARy, HlZe th LM3248 A AR PFET Al
&, AN DE B A AR i B R A, AN R ], AT S R . RN I 2
By, MUERE LM3248 (A ERIEID NFET, 4 r GG A FEH b 28 8 I A &, AR5 T R e bl [l
TS — AN BRI AR — 7 5] FR BRI 7 L 17 T A~ ) S0 1 RO 20 S5 1) i D> 1 o S R 75

. g%%ﬁ%%@iﬂﬁ)ﬁﬂﬁéﬁﬁdn FERTRERITE LN KX 3T O AE 20 5 F A sk (] B 42 5 SOR ik — 2B Il A 2

N T AT BT B KR PR M/ 4 b i P (1 4% e 75

o IR ST IE ARy — A Oh A SRR LM3248 Fe b ™ mURI T A H B R A N D AR R
i, RIEDIEMRAII R T . AR IR 2 A S M e S RGN ENERAE . X2
AL Y FHR A MR DU BOR B KR B> LM3248 1 323 e 58

N T BhEOR IR EE b/ B B - LU 3 B B v S B 2R R

o KM RRUBGELL, 50 E RS (FB_BUCK), JRATAEHLE B T I% FB_BUCK &84 Z 4 Y B 28 83 11
VOUT S5, (R A Fze 55 D 2R 20 A 2 F] i A T 42
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N T A BT B R PR BE bl /N A 3 N R g e 7

o [ERH—ANEEEY Vearr BIRH HZE LM3248 PVIN_BOOST 5| {1 PA #844 VBATT 5.

o fUFE PA Vgarr EH L, BRSNS 78 2 KRG A .

o BREHIRZR DASR KRR kb HE YR 5 BEIRT 55 9 L 2 A () ) HL R CRELRE & 8 )

o % ERIIR LR O i R IR ek 2 55 i R 5 R A T 1Y) L UK

o SRFH R R YRR £ FLBORF D THRE LR R B o

o N5 Vearr FEIEIEZE R I Bk S A R BR T I g 55 T RE P Y050 2 T A 47 1 P 75 SRR e b e — >
FEL AR T RRURT 9D 43 55 4% FEL 75 9 22 1) (A R B 7

4. LM3248 RF 4t

VBATT_PA
L1
OBATTY o o
c34 L J—Cl 1.0pH 1uF 10 uF
1 nFI :l:m nF Lo ESL
= = PVIN_ SW_BOOST 35 5 SW L3 VOouT
=C2 o ® o
10 pF BOOST o 8 BUCK 15pH L c7 L cs
a Z IlO WF [ 33nF
= = S
GPO1 ENABLE LM3248 3 & BZ%K = L l/{c_PA_jci
GPO2 BOOST GATE c3 c5
GPO3 MODE ACB :Eu WF :E.s nF
DAC VCON  pGND SGND BGND = =
BB or J_ l J_ VCC_PA_SG |
RFIC = = = c19 L Cc20 I
330 pFI 22 uF]:

29. AL LM3248 RF 1t b Ha % 5 3 ]

LM3248 PCB i B ¥ = I

1. MNHZESE C2 MiZ#UR B E L C1 EngEir LM3248 (i & L.

N T SRBLEAE S, AT LM3248 [ RN 1nF (C34).

KA AR CT MR EEL C8 B NEEir LM3248 (i) .

# C7, C8 il C34 1) GND i1 EL#:4% 2 G HREE UK R 48 RF GND JZ.

Bt RS C27 R AN C28 AL GND i 742 2 44— M [14] PGND £ i5 b #RJ5, XN EEHLE
Pomid LN SIS R MR .

6. 1RSI A SGND_BOOST(B2), SGND_BUCK(C3), DGND(E3) il BGND (F3) HiE#E ARG fEHE

7. NS RS (P, C34) fEHIEE ARG PGND Bt By i N R Af . X EE RSN 1%
4 0201 (~#i] 0603) 57 01005 (] 0402) Ahae R~f ASEHLfR /I A i o v MR 12 o

o &~ oD
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RF Al iR A 5 A 2 T

I il

I e
| . _ | _r_\ :33
MRESTINSE RSl | | . | |

DUT_3G

IN_3G_HB SN LT JUT_3G_HB

.JS_._

IN_2G_HB — - A< JUT_36_LB.
| : P |

FON J8

-
: / [0} =
IN_26_LB it OUT_2G_HB'
'—
= _
=)

K| 30. RF PR AL A
LM3248 RF iE5HR 4 LM3248 B/ EIMFE IS RF THERBUREH - —FrdE 3mm x 3mm 25 ] ~}3G
PA"FI— AN Z R Z i (“MMMB PA”) 2G + 3G/4G ThZJHR#S . 7EE 30 S T X Lok,
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A JR A 2 X
N T IR PR JE g/ 25 A R LR (ESR) ZUR, BOZTE LM3248 Hfdi I £ 28 5 %5 48 (MLCC), M AREH 28 4%

o rp g T VAT AR o PR R TR AE R T AN 2 7 PA RIS 13 2 D0 P 5t Pl I B L AL 29 e 4% P B 2 ) 5
MR . Z AT BIM B IEE L T 31T 1R KB R B IREE N Vearr FBURST T HI 25 PA AN

HVERE S, ZFERA AR - N HEERE LS G WRZAEATATIW, b 22 5 AR

i, WVE R R R AR BB PR B AR EER S B2 N Vearr B, 2R MAT R L R I, Xk
FER NS A5 5 P BE N W] SRAS BN UERE. G ILIE 32) ©

20 | 6 & & i |

O L
: N \1; Vearr (+) “star”
| Cuttable jumper [f5) T&® T r connection to DC/DC
for ferrite bead ez | = converter
(if needed) - £ 5 R2 l (power feeds join only at
o | . | ﬂz[— (627 the power source)

g c28

el

" O “
G e R

IN_36_HB & Sk 0UT_3G_HB
Separate Vearr (+) Ua_tii- J15

connection to PA w7 T4

N PL _MMPA ~

IN_2G_HB saill E OUT_3G_LB

7 rpgads o\

(&) ) | N\,
== J SN Ve pa 2G
‘ Ri1 routing 1
(layer4) |

Jg J8
m
]

| [0)
IN_2G_LB Note: this image shows multiple layers. UUT—ZG—HB‘

3
Z & B

K 31. LM3248 Vgarr BJLHEEHEF Vec pa BEHEZ

KBTS /R AR

B S AT B TR P TR A N A 2%, C27 I C28, BTN iZA M E R AT RE SR U2 LM3248 #%
f OUT_BOOST/PVIN_BUCK F PGND [P E . IX PN ARG R R i PUds i dirdt T R G
T Ao I I KRR B Rk X S H SR LM 3248 #R IR IR K CRIBO |, B P oK PR sk
AIAEAE IR I0] Varr FRIREZRAOE R . OB SRR S LM3248 [ o8 AR . B e 2\ FL 75 23 45
LR —Z LSRR (PR + U It BRI PO TF S s o« FrME 324 ER Tix—
Jriks HAp P E Sk FOR PRI IR RS . IETER, ] PGND $H2th 50K 32 B R R B S5 B HL 2R 5 GND Ui

¥, C2, C27 F1 C28 45&7E—itd.,
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TT

C34 HF

decoupling to C27, C28 short,
system ground direct conn., all

on comp layer

ACB
connection
ties directly

to L3/C7
junction

& 32. LM3248 LA HARSNE
(TR, HHEE)

Vparr HUEFERZ A Sl T R G 27 PGND a0 8 b E 280 4 BB, Xk, PRIETIT Kl
BBRMIZEANZ . X MR A R G 2 I 6 iR s> Bt E e s . HEREAE AR (Vearr) TRZRAN
R CA2EE] PGND) Z[AJHE — NSNS 288 & B4 (C34, 1nF, 0201 #h5eR~T) SRk [EH AR X
SEZRTH b AT — LA S AL

HIFERA BRI (ACB) MM AZRFF R ATREM ., FFH N ZE N ACB 5] I 1 22 5y H FUEEs L3 A
e CT M&s&4 GEILE 32) .

B KRR JBE L/ T O I 7

T2, FHHRRIRE R RS, L1 A L3, 7 N % A K PR b G B — A 2L 1ot A 5 % T ] Bl B e
% SW_BUCK 1 SW_BOOST 5| i s . /2, FB_BUCK Stk f2 M 1% i i 213 2 SW_BUCK (5§
SW_BOOST) WA E. BEAERN T, FH—ANEE, BEEERE FB_BUCK 55 mER, C7, MEE
frh RS, L3, MG A ERAE . XL BRI ER:, JF HAE W SR (BT EA T8

) o WHRIXAEEDBATE L1 8t L3 HUEES T Bk, FEIX /ML Al H B 1 W e ity 2 (8] %A — ANt 2 DL
PROLBR. i R RS C7 1 C8 HEEE ARGtk (A2 PGND #ifih ) . 7fEXA I+, C7 il C8 il
NS HE 3 E R GEILE 32f1K 33) , ZrTPUEZR, K2R NENAKERIE (5 didt
t) BIFF IR
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K 33. EFSHMERERE R LM3248 [&E S A B s L3 IR HAELR
(1 BHMEENERK 3 E)

K 34 EoR TH L1 ) SW_BOOST B . 1HER, B L1 W &imEA S FB_BUCK 22638 XU,
{E 2 Ak % oy 0 o e 2R ()

B 34, &FXHEMEE R LM3248 HR S L1 SR EZR
(1 BHBEER BRI 2 B
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BT P seid sk
Changes from Original (August 2013) to Revision A Page
+ Changed BANEIRFR N A2, 2 MBI THE/RE RS R R EALE R VCON-Vearr [HRRITHEIZAT (e 25
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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 ©)
@ )

LM3248TME/NOPB Active Production DSBGA (YFQ) | 30 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -30 to 90 3248
LM3248TME/NOPB.A Active Production DSBGA (YFQ) | 30 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -30 to 90 3248
LM3248TME/NOPB.B Active Production DSBGA (YFQ) | 30 250 | SMALL T&R Yes SNAGCU Level-1-260C-UNLIM -30to 90 3248

LM3248TMX/NOPB Active Production DSBGA (YFQ) | 30 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -30 to 90 3248
LM3248TMX/NOPB.A Active Production DSBGA (YFQ) | 30 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -30 to 90 3248
LM3248TMX/NOPB.B Active Production DSBGA (YFQ) | 30 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -30 to 90 3248

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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. TI 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.
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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
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
LM3248TME/NOPB DSBGA | YFQ 30 250 178.0 8.4 267 | 295 | 0.76 | 4.0 8.0 Q1
LM3248TMX/NOPB DSBGA | YFQ 30 3000 178.0 8.4 2,67 | 295 | 0.76 | 4.0 8.0 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)
LM3248TME/NOPB DSBGA YFQ 30 250 208.0 191.0 35.0
LM3248TMX/NOPB DSBGA YFQ 30 3000 208.0 191.0 35.0
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MECHANICAL DATA
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NOTES: A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
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