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LM3677 3MHz, 600mA Miniature Step-Down DC-DC Converter for Ultra Low

Voltage Circuits
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INSTRUMENTS

Literature Number: JAJSARG6



000000000000 00000000000000000000000000
0000000 ooooooooObOO000000moooooooo
O0D0oO0O0O0oOoOoooooo

National
Semiconductor

LM3677

20080 20

SMHzO 600mA D DD O ODDOOOO0ODOOOO DC/bCOODON

HEN

LM36770000000000000O000OOODOOOOOOO
oobooooooooooooboooooooono 27v o
ss5v0dbon be/bcodbboooboooonoooooon
OeoomAOODODOODOOOODOOOOLM36770 1.2VO 3.3V
oocooooooOooOoOoCOOOOOooooboOobobOOoOoOo
oooooooobood

00000000000000000000000000000
0000000000000000000 0000 PWMOO
0000000 PEMODOOOO0O000000000000000
0000000000000 0000000000000000
00 3MHI (typ) 0 PWM 0000000000 PWM 0000
0000000 80mA D000 600mA 00000000000
000000000 PEMON 00 0000000000000
0000 l6uA (typ) 000000 O0000000000000
000000000000000000 D0Mo00000o
(00000000000000 )000000000000000
0000000000 0.0pA (typ) D0 00000

LM3677 000000 (NOPB) O 500 micro SMD O0OOOOO
go00oooooooobobobog 3MHz (typ) DODOOO
gboobooooboooboobooo 2b000000o4ad
gobooosooooooboobooooooboooooo

HEN

lepyADDODOO
000000 600mA

3MHz O 00 PWMOODOOOOO OO (typ)

PFM 0000 PWM O OO0OO0 0000

micro SMD-5 00000000 600 LLP 00000000
000O0000000000o00O0

0 00000000

0.01pA 00000000 (typ)
0000000000000000000000000
300000000000 (000000 20mm?00 )
000000000000000M000000

ooogooono

oooo

PDA

MP3OOOO

W-LAN

gooo
gooooooo
ooooooooooooo

goobobboobbooon

ViN L1: 1.0 uH
2.7V 10 5.5V v Vour

:C IN 1 5 SW (YYY\ o

N LM3677 Cour

4.7 uF GND -|— 10 pF
2

EN FB

FIGURE 1. Typical Application Circuit

Efficiency vs. Output Current
(Vour =1.8V)

100
95
90
85
80
75
70
65
60
55
50
45

40
0.01 01 1 10 100 1000

OUTPUT CURRENT (mA)

EFFICIENCY (%)

© National Semiconductor Corporation

DS300084-05-JP

0000020/ 0000000 ODOonnvwoo9 OZHINE 2Z29EINT



LM3677

gooobooboooobobbooouoda

25-00 micro SMD OO0 OO

NS OOOO0O0O TLAOSFEA

Vin A1 A3 GND GND Vin
{82 sw sw
EN -:fc':'{ 03 FB FB @ @ EN
Top View Bottom View
FIGURE 2. 5 Bump Micro SMD Package
VIN 1 ‘ 6 GND 6 GND E VIN 1
SW 2 5SW 5SW SW2
EN3 4FB 4FB EN3
TOP VIEW BOTTOM VIEW
FIGURE 3. 6 Pin LLP Package
gooo
goood ooo od
Al 1 ViN 00000 oooob00oooooooooDpogd (Figure HO
A3 6 GND 00oooooo
Cl 3 EN 0000000000000 0o0Od 04V 0000 000000MOODOOOO00OO0
gooo rovOoooooooooodo o oO0ooodoboo ooogoongoo o
C3 4 FB 00000000000 00000000000000000000 (Figure 1)O
B2 2,5 SW 0000000 PFETOOOOCO NFETOOOOOOOOOOOOOO
oo
Order Number Spec Package Marking Supplied As
LM3677TL-1.2 (Note 1) NOPB 3 250 units, Tape-and-Reel
LM3677TLX-1.2 (Note 1) NOPB 3000 units, Tape-and-Reel
LM3677TL-1.3 NOPB v 250 units, Tape-and-Reel
LM3677TLX-1.3 NOPB 3000 units, Tape-and-Reel
LM3677TL-1.5 NOPB X 250 units, Tape-and-Reel
LM3677TLX-1.5 NOPB 3000 units, Tape-and-Reel
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Order Number Spec Package Marking Supplied As
LM3677TL-1.8 NOPB v 250 units, Tape-and-Reel
LM3677TLX-1.8 NOPB 3000 units, Tape-and-Reel
LM3677TL-1.875 NOPB N 250 units, Tape-and-Reel
LM3677TLX-1.875 NOPB 3000 units, Tape-and-Reel
LM3677TL-2.5 NOPB 7 250 units, Tape-and-Reel
LM3677TLX-2.5 NOPB 3000 units, Tape-and-Reel
LM3677TL-ADJ NOPB 4 250 units, Tape-and-Reel
LM3677TLX-ADJ NOPB 3000 units, Tape-and-Reel
LM3677LEE-1.2 NOPB 250 units, Tape-and-Reel
LM3677LE-1.2 NOPB K 1000 units, Tape-and-Reel
LM3677LEX-1.2 NOPB 4500 units, Tape-and-Reel
LM3677LEE-1.5 NOPB 250 units, Tape-and-Reel
LM3677LE-1.5 NOPB L 1000 units, Tape-and-Reel
LM3677LEX-1.5 NOPB 4500 units, Tape-and-Reel
LM3677LEE-1.8 NOPB 250 units, Tape-and-Reel
LM3677LE-1.8 NOPB N 1000 units, Tape-and-Reel
LM3677LEX-1.8 NOPB 4500 units, Tape-and-Reel
LM3677LEE-1.82 NOPB 250 units, Tape-and-Reel
LM3677LE-1.82 NOPB 5 1000 units, Tape-and-Reel
LM3677LEX-1.82 NOPB 4500 units, Tape-and-Reel
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Note 4:
Note 5:
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Note 7:

Note 8:

Note 9:

Note 10:

Note 11:

Symbol Parameter Condition Min Typ Max Units
Vin Input Voltage (Note 11) 2.7 5.5 \"
Veg Feedback Voltage (TL) PWM mode -2.5 +2.5 %

Feedback Voltage (LE) -4.0 +4.0

Viger Internal Reference Voltage 0.5 \'
IsHoNn Shutdown Supply Current EN =0V 0.01 1 pA
lq DC Bias Current into V) No load, device is not switching 16 35 pA
Rpson (p) Pin-Pin Resistance for PFET Vin= Vgs= 3.6V, Igy= 100mA 350 450 mQ
Rpson i) Pin-Pin Resistance for NFET Vin= Vgs= 3.6V, Igy=-100mA 150 250 mQ
™ Switch Peak Current Limit Open Loop(Note 8) 1085 | 1220 1375 mA
Vi Logic High Input 1.0 \'
Vi Logic Low Input 0.4 \
len Enable (EN) Input Current 0.01 1 YA
Fosc Internal Oscillator Frequency PWM Mode 25 3 3.5 MHz
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0, TS 25°C T,=60°C T,=85°C
Power Rating Power Rating Power Rating
85°C/W (4-layer board) 1178 mW 785 mW 470 mW
micro SMD
117°C/W (4-layer board) 855 mW 556 mW 342 mW
LLP
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TABLE 12. Suggested Inductors and Their Suppliers

Model Vendor Dimensions LxWxH(mm) D.C.R (max)
MIPSA2520D 1R0 FDK 25x2.0x1.2 100 mQ
LQM2HP 1RO Murata 25x2.0x0.95 100 mQ
BRL2518T1ROM Taiyo Yuden 2.5x1.8x1.2 80 mQ
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TABLE 13. Suggested Capacitors and Their Suppliers

Model Type Vendor Voltage Rating Case Size
Inch (mm)
4.7 yF for Cy,

C1608X5R0J475 Ceramic, X5R TDK 6.3V 0603 (1608)
C2012X5R0J475 Ceramic, X5R TDK 6.3V 0805 (2012)
GRM21BR60J475 Ceramic, X5R muRata 6.3V 0805 (2012)
JMK212BJ475 Ceramic, X5R Taiyo-Yuden 6.3V 0805 (2012)

10 pF for Coyr
C1608X5R0J106 Ceramic, X5R TDK 6.3V 0603 (1608)
C2012X5R0J106 Ceramic, X5R TDK 6.3V 0805 (2012)
GRM21BR60J106 Ceramic, X5R muRata 6.3V 0805 (2012)
JMK212BJ106 Ceramic, X5R Taiyo-Yuden 6.3V 0805 (2012)
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TLAO5XXX (Rev C)

5-Bump (Large) Micro SMD Package, 0.5mm Pitch
NS Package Number TLAOSFEA
The dimensions for X1, X2, and X3 are as given:
X1 =1.107 mm +/- 0.030mm
X2 =1.488 mm +/- 0.030mm
X3 = 0.600 mm +/- 0.075mm

www.national.com/jpn/ 20



O0000 000 millimeters (O O0)

!
S T N o ) N O
L T
S PR, DIMENSIONS ARE IN MILLIMETERS
| DIMENSION IN () FOR REFERENCE ONLY
—
1m
(6X €.75) ,,,,,,,,t,,,:r 77777
-y
(6X 0 25>—>j L \ i (0.075)
fe——t— (4 0.5) rL,_l — —
RECOMMENDED LAND PATTERN
f— ax
8] PIN 1 INDEX AREA j 0.6 MAX ax [05]——- \
A 1| | I3
| [ [
(45X 0.15) i \ i
l A | i
J}_' —J L
1.58C.1 \
PIN L 1D—"F-—-—-—-—-—- Tt T T r

6X 0.55%0.05

8 4
<—2to_1 6X 0.25%C os«L—J

8O LEBOBA (Rev A)

6-pin LLP Package, 0.5mm Pitch
NS Package Number LEBO6A
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