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TIMAX = 125°C, 67 = 20°C/W, 8ctop = 31°C/W,
8JChottom = 13.3°C/W, WEIGHT = 0.7g
NOTES:
1. 6 VALUES ARE DETERMINED BY SIMULATION PER JESD-51 CONDITIONS.
2. 64 VALUE IS OBTAINED WITH DEMO BOARD.
3. SEE THE TYPICAL PERFORMANCE CHARACTERISTICS SECTION FOR LAB
MEASUREMENT AND DERATING GURVES.
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BRI

OlF. EHEREIMN-ASBHES Yy oI P aVBESHICERINSEHERLET (Note 2) , ZhUSNDEHIE. RRLGT
TUr—2 32115 Ta=25°C, Vin=12VTRHDIETT (Note 5) .

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Power Input DC Voltage ] 3 16 V
SVin Signal Input DC Voltage (Note 8) [ ] 3 16 V
VDUT[RANGE] Qutput Voltage Range Vpgser = 0.5V L ] 0.3 8.7 V
Vour(oe) Output Voltage, Total Variation with | Cjyy = 10pF, Gout = 200pF Ceramic, ® | 0985 1 1.015 V
Line and Load Rger = 10k, FCM,
Vi =3V to 16V, SV = 6V, lgyr = 100mA to 8A
|SET SET Pin Current U|N = SU|N =6Y, RSET =10k, ICIUT =100mA 99.5 100 100.5 L.IA
ISET_START Fast Start-Up Set Pin Gurrent Vin = SViy = 6V, Veer = 1V, Vpgger = 0V 2 2.5 3 mA
tsTART Start-Up Time (Notes 3, 9) Vour =1V, CGger = 1pF, Vpgger = 0.5V 25 ms
UGUT = 1U‘ cSET = 4?|.|F, VPGSET =05V 120 ms
UCIUT = ﬂf‘ CSET = 1|.IF, HPGSET = 49.9k, 1 ms
UGUT = ﬂf‘ cSET = d?l.lF, HPGSET =499k 25 ms
Veun RUN Pin ON Threshold Vgun Rising 1.32 1.37 V
RUN Pin Hysteresis 50 mV/
Vintvee Internal V¢ Voltage 32 34 3.6 V
la_svin SV Quiescent Current SViy =12V, Vgyy = 0V, Shutdown 50 pA
SViy =12V, Ry = 47k, FCM 13 17 mA
VDUT_SPDTNDISE Qutput Noise Spectral Density (2kHz) | SViy = 12V, Vgyr = 1V, Coyr = 200pF, Rger = 10k, 4 nV/\Hz
(Notes 3, 4,6, 7) Cger = 4.7pF, foy = 2MHz
Vout_amsnoise | Output RMS Noise (10Hz to 100kHz) | SV = 12V, Vgyr = 1V, BW = 10Hz to 100kHz, loyr = 8 Wems
(Notes 3, 4,6, 7) 0.5A, Cout = 200pF, Rser = 10k, Cger = 4.7pF, 2MHz
louT(ng) Qutput Continuous Current Vin=12V Vour =1V 8 A
AVgur (LINE) | Output Voltage Line Regulation Vour =1V, Viy = 3V to 16V, SViy = 6V, lgyr = 100mA | @ 0.025 0.15 %V
Vour
AVoyr (LOAD) | Output Voltage Load Regulation Vour =1V, Viy =6V, SVjy =6V, [gyr=100mAto 8BA |®@ 1.35 %
Vour
lvosns Vosns Output Gurrent 80 160 240 nA
Vouriac) Qutput Ripple Voltage (Note 3) lout = 100mA, Coyt = 200pF, 8 mV
' Vin=12V, Vour =1V, Rt =137k
lout Pk Qutput Current Limit 15 A
ton_min Minimum On-Time 15 ns
Vpeser PGSET Upper Threshold PGSET Rising 525 540 550 mV/
PGSET Upper Threshold Hysteresis 5 mV
PGSET Lower Threshold PGSET Falling 455 465 475 mV/
PGSET Lower Threshold Hysteresis 5 mV
lpgseT PGSET Pin Current Vpgger = 0.5V 10 pA
lpg PG Leakage Vpg = 3.3V, SVjy = OV 40 40 nA
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TUr—2 32115 Ta=25°C, Vin=12VTRHDIETI (Note 5) .

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Rpg PG Pull-Down Resistance Vpg = 0.5V 380 650 Q
fosc Oscillator Frequency Rt =392k 300 kHz
Rt =47k 2 MHz
Rr=28.7k 3 MHz
SYNC_LEVEL | SYNC Threshold SYNC DC and Clock Low Level Voltage 0.7 Y
SYNC DC and Clock High Level Voltage 15 v
VPHMODE PHMODE Thresholds 180° Phase Shift 0.7 v
90° Phase Shift 2.7 v
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BRERRAK
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TO GUARANTEE SOFT-START, DO NOT POWER Vy LAST WHEN
SEQUENCING V), SViy AND RUN.
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BRERRAK
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SV Vosns 49.9k 2 W
=" PGSET _-g
RUN PGI—>
LTM4702
COMPa INVee f—
‘I SET PHMODE
L 100nF GND ;_
‘{Ik L =
- RT SYNC
6.8nF 75k AGND
QE 6 4702 FI0

PINS NOT USED: COMPb, SW, Tsense®, Tsense -

NOTES:

1. CH2 1S SYNCHRONIZED TO 2MHz VIA SYNC PIN. Ry RESISTOR VALUE MUST SET INTERNAL OSCILLATOR TO <1.6MHz (80% OF 2MHz).

2. COMPa PINS TIED TOGETHER.

3. PHMODE TIED TO GND FOR 180 DEG. PHASE SHIFT AT CLKOUT

4, SET PINS CAN BE TIED TOGETHER FOR 200pA CURRENT REFERENCE; THIS PROVIDES LOWER 1/f NOISE AND BETTER CURRENT SHARING.

B10. VI FPRA—F, BHRE—FF7 v T, R"O— - Fy F#gEZE A=, 2MHz, 3V~16Vin, 2481V/1I6AH A
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LTM4702

RERIT K

CH1
4BVTO 1%'3 1 | G Vi Vour 1 +—Vour
i —I— 22)F 100pF 3.3V, 244
5 SVin Vosns 280k 5
. 1pF I~ 22yF
= -I-— PGSET = w2
= 100k
EXTERNAL RUN PG —"A
ENABLE LTM4702
SIGENAL COMPa ch —
t SET PHMODE [—
100nF GND
== L
- SYNC —
120°
RT AGND CLKOUT
%so.ak ‘!?
aw = 1.3MHz CH?
- m I - -
1o IN ouT T
SVin Vosus 280k I =
— PGSET =
= 100k
RUN PG s
LTM4T02
COMPa INTVee —
SET PHMODE —
_T_1 00nF GND —1_
= i i S| 120°
1086k AGND CLKOUT
GH3
+ Vin Vour . +
100 1 1o0pF
SVin Vosns 280k T 2
=" PaSET =
b - 100k
RUN PG 7
LTM4702
1k ——1pF COMPa TVeeb—
SET PHMODE [—
i 1k —L1 00nF GND
§ - L
6.AnF — RT SYNC
G 108k AGND
6 4m2 P14

PINS NOT USED: COMPb, SW, Tsense™. Tsense -

NOTES:

1. CH2 AND GH3 ARE SYNCHRONIZED TO 1.3MHz VIA SYNC PIN. Rt RESISTOR VALUE MUST SET INTERNAL
OSCILLATOR TO <1MHz (80% OF 1.3MHz).

2. COMPa PINS TIED TOGETHER.

3. PHMODE PIN FLOATS FOR 120 DEG. PHASE SHIFT AT CLKOUT
4. SET PINS CAN BE TIED TOGETHER FOR 300pA CURRENT REFERENCE; THIS PROVIDES LOWER 1/f NOISE AND BETTER CLURRENT SHARING.

K11 Y7 FRE—bF, BERE—F7 S, 19— -5y FigRk# X =, 1.3MHz, 4.5V~16Vin, 3H83.3V/24AH A
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LTM4702

BRERRAK

CHi
e T {vm Vaur Vour
I | - r —L_oopF 2,5\ 324
A N oSS 200k 2
T = — T 24F
- = 100k - 2
B RUN - ramne
SIGNAL COMPa INTVico =
SET PHMODE
+ H
100nF
- SYNG
= GhND __l__
AT aGND  cLiouT =
3.k
e
fow=10MHz
o0 I'm SYNC Vour ) T
L“""—*—_I“'" el —Zon 5
WF PGSET| =
= - 100k
LTM4702
COMPa INTVg :I
SET PHMODE
—L-lmnF GND
0 L
= RT =
715k| AGND  GLKDUT
are
CHa
| SYNC
00 Vin Vour ) prope
SN Vosns 200k Iﬂ
—WF PGEET L
= i 100k
LTM4702
COMPa INTVg; :I
SET PHMODE
1k —L1mnF GND[—
I —
= RT =
AnF
= T5k| AGND  GLKOUT
gge
CH4
| SYNC
100 Vin Vour 1 T00F
SVIN Ve 20k I"‘E
— PGSET =
= A 100k
LTM4702
COMPa INTVen :I
SET PHMODE
J_‘I[IﬂnF GND
0 L
= RT =
Ti5k| AGND CLKOUT
‘b 1 am

PINS NOT USED: COMPb, SW, Tsense®, Tsense -

NOTES:
1. CH2 AND GH3 ARE SYNGHROMNIZED TO 1.8MHz VIA SYNG PIN. Ry RESISTOR VALUE MUST SET INTERNAL
OSCILLATOR T <1.4MHz (20% OF 1.8MHz).
2, COMPa PINS TIED TOGETHER.
3. PHMODE TIED TO GND FOR 90 DEG, PHASE SHIFT AT CLKOUT.
4. SET PINS CAN BE TIED TOGETHER FOR 400pA CURRENT REFERENCE; THIS PROVIDES LOWER 1/f NOISE AND BETTER CLIRRENT SHARING.

E12. VI FPRE— b, BERE— 7T, NJ— 5y Fi#eZE X =, 1.8MHz, 3.9V~16Vin, 4#H2.5V/32AH A
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LTM4702

EER B
wTo ::5'{} 1 Vin Vour Vout
4.1yF I_ RUN Teere: 0.8v
I 10 besT 30,1k
- "¢ SVin
=" Pe
—_
= LTM4702 —10pF
] E COMPa —0F
COMPb INTVgc
SET PHMODE == | =k 100pF
E.UE'kJ_HJF SYNC x2
RT aghD  Gnp  CLKOUT
A7k J.
fsw= 2MHz / |
‘I +—1Vin Vour ‘;’\t‘JrUT (DYNAMIC)
ATyF L RUN v *
- 12 OSNST 49 gk _] 2.8pH
= VWA—9 SV PGSET [-AAA =YY = \/5y7 (STATIC)
— 1uF | 0\
L —comra a2 PG> e 10pF 0 -~
= | —Tx2F n
COMPb 100,
|mcc fre—
1 SET PHMODE}— L 100pF
10k _|_1|JF SYNC <2 —
RT AGND GND CLkour
105k {7 J_
T Vour Y%%T (DYNAMIC)
—La.? F L RUN v * | :
I 1l 10 OSNS 190k —'I 3.3HH
= WA—$ SV PGSET [-\AA = \/5y,7 (STATIC)
I_L 1uF 1 18V
L PG> =L 10pF o
= doowp, W4T —2F -
E CoMPb INTVgef— .
SET PHMODE— | —L=100pF
1ﬂk:1uF SYNC x2 . 0
RT peNp  @np  CLKOUT|—
“]5k 6 L 4702 13
PINS NOT USED: SW, Tsense™, Tsense .

NOTE: LG FILTER IS ADDED FOR 1V AND 1.8V STATIC OUTPUTS TO AGHIEVE A VERY LOW OUTPUT NOISE BELOW 55pVRms.

E13. 3EDLTMA702Z ALz kS Y o—N—~DRKRE
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LTM4702

NYr—om

AR

UModule® @& Tlk, RNy 7r—SDITEIDS )L
RENHEKCEICRBDZZERHBYET, &%y
T=SOLAT I b ERSFERLTLESL,

#4. LTM4702MBGAE VB E

PIN PIN PIN PIN PIN PIN PIN

ID FUNCTION D FUNCTION | ID | FUNCTION | ID | FUNCTION | ID | FUNCTION ID | FUNCTION | ID FUNCTION
A Vout A2 Vour A3 Vourt A4 SViy A5 Vin A6 Vin A7 Vin

B1 Tsense® B2 Tsense B3 Vourt B4 GND B5 Vin B6 Vin B7 Vin

C1 RUN C2 COMPa C3 COMPb C4 GND C5 GND C6 GND C7 GND

D1 RT D2 AGND D3 INTVgg D4 GND D5 GND D6 GND D7 GND

E1 SET E2 PGSET E3 PHMODE E4 GND ES GND E6G GND E7 GND

F1 Vosns F2 PG F3 Vout F4 GND F5 GND F6 Sw F7 CLKOUT
G1 Vourt G2 Vour G3 Vout G4 GND G5 GND G6 SYNC G7 GND
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LTM4702

E] B EE

REV | DATE | DESCRIPTION PAGE NUMBER
0 04/23 | Initial Release —
A 06/23 | Updated lpgseT Units 3
Updated Figure 11 22
Rev. A
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LTM4702

Nyir—YEBR
BET—FUIEA VY TV TELRL—F - T VI TT,

6.25mm

LN
L J
LA
9@
L J
LR
L

BEtV—2R

EH SREA
UModule DERET EHE) V—X &5t - BE -
BIRAA KR DAYy RE—k - HAFK

FTE-R—KEH—N—- D711 -PCBMHKEt. 72 JY., BEDHA KS14 >
EEYIaAL—Yary - Y—)L Ny —UBEUR—FK - LRIILDEEFEHS

uModule L ¥ 2 L—4 Sl B &%

LINSA—ATELIZEGEY)— L, #BREZRXTLY FI—rELTHEDO—FLET,
2. Quick Power Search/8\5 A — 42 R&F->TRELET,

Quick Power Search

INPUT | Vin(Min) Y Vin(Max) v
OUTPUT | Vout v lou A
FEATURES | Low EMI Ultrathin Internal Heat Sink
L hiiie Oupuis 3

FORIWIINT— -

— DA

VRATL IR

FHAT FNRAEADTCALBREBICT7IVIE, BREZAY VY, BER. v—C=v5, o—4>
UGB EDWBEMEEL., A—YRESLUVIAIL L - AT REOREED=ODEEPROMEHZ =, BEIC
&E@EibIh-vy)a1—>3>TY,

EER

HEES |BE R
LTM8053 40V, 3.5AKEMI®DSilent Switcher pModule L ¥ 2 L—4 3.4V < ViN< 40V, 0.97V < Vour <15V, 6.25mm x 9mm x 3.32mm BGA
LTM8065 40V, 2.5AEEMI®DSilent Switcher pModule L ¥ 2 L—4 3.4V <Vin<40V, 0.97V < Vour <18V, 6.25mm x 6.25mm x 2.32mm BGA
LTM8063 40V, 2ABEMI®Silent Switcher uModule L ¥ 2 L—#4 3.2V < ViS40V, 0.8V <Vour <15V, 4mm x 6.25mm x 2.22mm BGA
LTM8074 40V, 1.2AKEMI®DSilent Switcher pModule L ¥ 2 L—4 3.2V < ViS40V, 0.8V <Vour <12V, 4mm x 4mm x 1.82mm BGA
LTM8024 40V, T 27 JL3.5AEEMIDSilent Switcher pModule L ¥ 2 L—4 |3V <Vin<40V, 0.8V < Vour< 8V, 9mm x 11.25mm x 3.32mm BGA
LTM8078 40V, T 27 JLLAAIKEMI®MSilent Switcher uModule ¥ 2 L—4 |3V < Vin <40V, 0.8V < Vour < 10V, 6.25mm x 6.25mm x 2.32mm BGA
LTM8060 40V, 7 7y F3AEEMIDSilent Switcher uModule L ¥ 1 L—% 3V <Vin<40V, 0.8V <Vour<8V, 11.9mm x 16mm x 3.32mm BGA
LTM8051 40V, 9 7w F1.2AKEMI®Silent Switcher uModule L ¥ 2 L—4% 3V < Vin<40V, 0.8V < Vour <8V, 6.25mm x 11.25mm x 2.32mm BGA
LTM8080  |40VIN., T a7 JL500mAEIEL VT ILIADRIE/ 1 X, B& 3.5V <Vin<40V, 0V <Vour <8V, 6.25mm x 9mm x 3.32mm BGA

PSRR uModule L ¥ 2 L—#%
LTM4657 8A uModuleL ¥ 1 L—% ., LTM4638& EV A 3.1V <VIN <20V, 0.5V £ Vour£5.5V, 6.25mm x 6.25mm x 3.87mm BGA
LTM4626  |12A uModuleL ¥z L—#% . LTM4638& E U H i 3.1V < VIN <20V, 0.6V < Vour <5.5V. 6.25mm x 6.25mm x 3.87mm BGA
LTM4638 15A uModule L ¥ 2 L—4% . LTM4657/LTM4626 & £ > H it 3.1V £ VIN £20V, 0.6V £Vour<5.5V, 6.25mm x 6.25mm x 5.02mm BGA
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ZORGLDT =2 — MIEEWAH Y LD T, BEORLTEITEWZLE T,
ZOIEEFRIT, 2023 F 11 H 7 HEAE, 7T « TAAL B AR S THER LAY &
Lt oTY,

B, FEEOT —H — FMIRFRZ, TNH OB BEFTIESNDEANRH Y £,

ERMKRERFEAR : 2013411 H 7 H
#54 : LTM4702
LB T—H L —bDY EVa(Rev) : Rev. A
ETIERRT
P.16

LT —H v — kD Temperature Monitoring D/ 2T A TFDES T, The Is term in
Equation 8 is &FLilk 3 dH VW £, ZD 5 H Equation 8 (XHiEVT, 1E L <% Equation 7
R0 ET,

HAGET — % v — M OYEEFIIREDIR U EhE T, K@) EFRLTHY £33, KX
(N EFHAEZTLLIEIN,

P.17
LT —# v— h® Thermal Consideration @ F D43 T, To that end, below are the
four thermal coefficients. L Lk A3 H W £9, ZD 5 5 four IZMEWT, TD 3 2DES
EEXHE ZBWNETENTH 0D K 91c, IELL IE three & 720 £77,
AARGET — & ¥ — FOYUEIH D TRFEORZADLE T, 14 o) EFRUTEBY £95,
[32) LFAKATIIZE,

x 1/ T105-7323 HREENEXEHHE 1-9-1
BB EILT 4 v 23F
5 o == J\ 3 Dy B ¥R/ T532-0003 5 )K= A 3-5-36
FFOY « FINCEXFRB/IE | 7 Fo57/ 7502008 AR EER o

LHBEER,/T451-6038 BAMELHEMAEKLS 6-1
ZEBIL—tE Y b2 T — 40F



