LM2700

LM2700 600kHz/1.25MHz, 2.5A, Step-up PWM DC/DC Converter

I3 Texas

INSTRUMENTS

Literature Number: JAJS959



000000000000 00000000000000000000000000
0000000 ooooooooObOO000000moooooooo
O0D0oO0O0O0oOoOoooooo

National
Semiconductor

LM2700

20040 50

600kHz/1.256MHz0 2.5A0 00O PWM O O DC/DCOO D OO

HEN

LM27000 0 0 00 DC/DCOOOOOO0MOOO0O0OO O 3.6A0
000 somQ OO0 00000000 0000OO0COO0O0O000O
goooooobobobooboooobobboboboooboboooo
gvisomAUOO0O0OO00O0OO0O0OO000O0O LM270000LCD
goooooooobcoooboooooo LM2700 OOOOOOO
0000 e00kHzOOO 1.25MHzO0 0 000000000000
goobbooboboooboobooobooobobooooooo
goobooooooboboboobobooooooobog ESRO
ooooooobbooooboOobo b0 00000040 oem2700
goooooooOooOoboboooboooOoOoOooOoooooboo
0oo0oo000000600kHzODO 2.0mAO1.25MHzO 0O 3.0mA
gbooLM27000000000 1400 TSSOPOOOOOO 14
oo LLpOOO0OO0OOO0O0000O00

HEN

s 00000000 3.6A00000 0.08Q 0000000
s JJO000ooog:22vd zv

s (000000000000

s OgOoo0o0ogo isvoooo

m 000000000 600kHzOOO
goooo

m 0000
= [0 1400 TSSOopUUooOoOLLpooooOoOOO

1.25MHz OO0OO0000

oooodaood

= LCDOOOOODO

= 00000000

= 00000

= GSM/CDMAOOOOO00O
= 00000000

gooboboobboogon

L

ViN = 2.7V = 3.3V 4.7 pH D1
o o I
swW
Vin FSLCT f—
LM2700 et
160k 8V
on L —] SHON FB ] p—O
47 uF T ¢ GND

Regp | Cour
30k == 22 puf
Ceramic

O00002a/0a UUdINMd O 00 0Ove'e UZHINSGS H/ZHX009 0022INT

600 kHz Operation

© National Semiconductor Corporation  DS200123-03-JP 1



LM2700

googd
Top View
1 14
— Ve NC f—
2 13
— B FSLCT p—
3 — 12
— SHDN VinkF—
4 11
— AGND NC p—
5 10
— PGND SW p—
6 9
— PGND SW p—
7 8
— PGND SW p—
14-Lead TSSOP or LLP
goon
Order Number Package Type NSC Package Drawing Supplied As
LM2700MT-ADJ TSSOP-14 MTC14 94 Units, Rail
LM2700MTX-ADJ TSSOP-14 MTC14 2500 Units, Tape and Reel
LM2700LD-ADJ LLP-14 LDA14A 1000 Units, Tape and Reel
LM2700LDX-ADJ LLP-14 LDA14A 4500 Units, Tape and Reel
gqoooo
oogoo oo oo
1 Ve 0000000000000 0000000000000000000000O0
2 FB goooooboobobobooo
3 SHDN 0oood LowODOOMOOoobooOoO
4 AGND 0ooooooood
5 PGND o0ooodoobooodo pGNDOOOODOOODODOOOODDDOOO
6 PGND 000000000000 PGNDOOOOOOOOOOOOOODOOOO
7 PGND gooboobob oodoo pGNDOOOOOODODOOOODDODOOO
8 SW Joobooogob ooooooob swOooo pGNDOOOOOOOOOODOO
9 SW 00000000000 00000000 sWooopGNDO OO OOOOOOOOO
10 SW Joobooooob booooooob swoobo pGNDOOOOOOOOOODOO
11 NC oooooooooooo
12 oboo vy |oobooboooboooobo
13 FSLCT goooobobOooooboboobon vyd 1.25MHzO GND O 600kHz
14 NC GNDO O OO0ODoooo

www.national.com/jpn/




ooooo
FSLCT
—1-11 ) 85% Duty
Oscillator — S Load Current
Z Cycle Limit Measurement ﬂ SW
+ ’J
PWM
COMP Set Reset —
[y
FB - - Reset Dri Driver L
ERROR LOGIC
BG AMP ovp UVP|
+ - Thermal SD

oVP

BG comP

— +
Internal
Thermal Shutdown Supply
Bandgap Voltage Shutdown | | Comparator comp
Reference

<

goooooon

LM2700 OOPWM O0O0OO0OO0O0OCOOOOOOOOOOCOO
oooooooooooobooobcooooooocoooooo
Joooboo0oo000000b00000 Figure 10000O00D0O
udboboboboboboooobOdFigure 1 (a) 00000
100000000 ooOoboooooobbooooooooga
NMOS O00000000000000000000000O000CO
gobooobbbboooboboveoooooboobooooog
gboooboboooveOOobooooooboooooooooo
oooooooobooo veOOO sSWOOOOoooooo
oooooooooooooooooo pMmWOOO0O0OO000O
gobooooooosocoooooboobobbobbobooooboo
gboobooboobobooboooobobooobOog Ve
ooooooobopwMOOOOOOOODOOOOOOOOOOOO O
NMOS 0000000000000000000 b000oo0g

[

SHDN Vin GND

00 OFigure 1 (b) D 0000 200 0000 O000OOOOO0OO
gbooooboooooobooooboOobodo NMoSOOoOO
ooooboooboooooobooooooobbooooooo
oobooooooooboo

LM27000000000000000O0O0O0CO0O0C0I1ICcO
gooobooooobobmbooobooobooboobooooooo
UoooodNMOS OOoooooooogooono uve (0o
goooooooooooooboo yooooooooooobobo
ooboooooooooooboooobboooobooood
gobooONMOS DOooooooboboooooove (OO
goboooobooboobobobdd )yoooooooooooooa
gooooooobooboooooooooooooooooo
oooopwMOOOOOOOO0OOO0 LM2700000000
OsmAOO0OOO0O0O0DOODOOO0OODOOOOODOOOOO

www.national.com/jpn/

002N



LM2700

googd

OO00000 Note1) Ooo0O0 (00000 ) 3000
0000000000000 00000000000000000 00000000 (600 ) 2150
000000000000 D000DO0000DoNoo 000 (s50) 00
ESD O O (Note 4)
00000 2V
SwWO O 18V
0oooooo 200V
FBO DO A%
VeOO 0.965V 0 Ve O 1.565V 0000
SHDN [ O (Note 1) A%
FSLCT (Note 1) oV 000000000 (Note5) 040000 1250
0000 (Note 3) 0ooo oood 22vb 2y
swoo 17.5V

goboooooobooobooboboboo Tyb02s000b00b000bOooobooboboobboboooobobboOobOonooo
gbooboooooooaub40000 1250 )00000000O0O0000OOOVKO 22v0O00 [ O0o0AOOO

Symboti Parameter Conditions (N':t:l 5) (Ng: 6) (Nr;xs) Units
la Quiescent Current FB = 2.2V (Not Switching)
FSLCT = OV 12 2 mA
FB = 2.2V (Not Switching)
FSLCT = Vyy 1.3 2 mA
Vsrpn = OV 5 20 HA
Veg Feedback Voltage 1.2285 1.26 1.2915 \
o (Note 7) | Switch Current Limit VN = 2.7V (Note 8) 2.55 3.6 4.3 A
%Veg/AV | Feedback Voltage Line 2.2V <V <120V 0.02 0.07 %IV
Regulation
lg FB Pin Bias Current 0.5 40
(Note 9) nA
Vin input Voltage Range - 2.2 12 \
Im Error Amp Transconductance | Al = 5pA 40 155 290 umho
Ay Error Amp Voltage Gain 135 VIV
Dumax Maximum Duty Cycle FSLCT = Ground 78 85 %
Duin Minimum Duty Cycle FSLCT = Ground 15 %
FSLCT = V) 30
fs Switching Frequency FSLCT = Ground 480 600 720 + kHz
FSLCT = Vg 1 1.25 1.5 MHz
IsHoN Shutdown Pin Current Vshion = Vin 0.008 1
Varo = OV 05 - WA
I Switch Leakage Current Vew = 18V 0.02 20 HA
Roson Switch Rpgon (Note 10) Vin =27V, lgw = 2A 80 150 mQ
Thsuon SHDN Threshold Output High 0.9 0.6 v
Output Low 0.6 0.3 \
UVP On Threshold 1.95 2.05 22 Vv
Off Threshold 1.85 1.95 2.1 \
0, Thermal Resistance TSSOP, package only 150 W
{Note 11) LLP, package only 45
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FIGURE 3. 600 kHz operation, 8V output
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FIGURE 4. 1.25 MHz operation, 8V output
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FIGURE 5. 600 kHz operation, 5V output
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Vin = 3.3V, Igyt = 200mA — 700mA — 200mA
CH1: Igyt 0.5A/div DC Coupled
CH2: Vgt 500mV/div AC Coupled
CH3: Inductor Current 1A/div DC Coupled
20u s/div
Load Transient for Figure 5
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FIGURE 6. 600 kHz operation, 12V output
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VN = 3.3V, lgyt = 50mA - 350mA - 50mA
CH1: Iyt 0.5A/div DC Coupled

CH2: Vout 500mV/div AC Coupled

CH3: Inductor Current 1A/div DC Coupled

Load Transient for Figure 6
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FIGURE 7. Triple Output TFT Bias (600 kHz operation)
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34,

VIN = 3.3V, IOUT =500mA
CH1: V| 2V/div DC Coupled
CH2: Vot 5V/div DC Coupled

CH3: Inductor Current 500mA/div DC Coupled

1ms/div

Start Up Waveform for Figure 7

Vin = 8.3V, loyr = 50mA — 375mA — 50mA

CH1: Igyt 0.2A/div DC Coupled
CH2: Vout 2V/div AC Coupled

CHB3: Inductor Current 1A/div DC Coupled

500u s/div

Load Transient for Figure 7, 8V Output
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