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TYPICAL APPLICATION

INPUT

5V Buck Converter

+
6V’ TO 25V - +|

10pF TO

50uF L DEF

AULT _|

=ON

VIN

BOOST

Vsw
LT1376-5 BIAS

+—

* RIPPLE CURRENT 2 Igur/2
** |NCREASE L1 TO 10uH FOR LOAD CURRENTS ABOVE 0.6A AND TO 20pH ABOVE 1A
* FOR INPUT VOLTAGE BELOW 7.5V, SOME RESTRICTIONS MAY APPLY.
SEE APPLICATIONS INFORMATION.

OUTPUT**
5V, 1.25A

Efficiency vs Load Current

100 i
Vout =5V
VIN =10V
90 |- L = 10pH

T |
/

C1
i_ 100uF, 10V

SHDN FB
GND V¢
[ o2
Cc 1N5818 SOLID
T 3.3nF | TANTALUM

=

1375/76 TAOL

EFFICIENCY (%)

60

50

80 /
70

0 0.25

0.50

0.75 1.00 1.25

LOAD CURRENT (A)

1375/76 TAO2
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LT1375/LT1376

ABSOLUTE MAXIMUM RATINGS

INPUL VOIAQE ..o 25V Operating Ambient Temperature Range
B00St Pin VOItAge .........cocvvvvviviiicciccs 35V LT1375C/LT1376C ...coovevererecerererenen 0°Cto 70°C
SHDN Pin VOIAGE ..o v LT13751/LT13761 ..o, —-40°C to 85°C
Bias Pin Voltage ........cccevvvvvivciiiccceee e v Operating Junction Temperature Range
FB Pin Voltage (Adjustable Part) .............c.ccoeennes 3.5V LT1375C/LT1376C ...coevvvveviirieirieiiees 0°Cto125°C
FB Pin Current (Adjustable Part) ............ccccoeennns 1mA LT13751/LTL3761 ..o, —-40°C to 125°C
Sense Voltage (Fixed 5V Part) .......ccccocveevrernininnnnnes v Storage Temperature Range............. —-65°C to 150°C
Sync Pin VOItage .......ccoveevvveireesiee e 7V Lead Temperature (Soldering, 10 Sec)................. 300°C
PACKAGE/ORDER INFORMATION
ORDER PART ORDER PART
NUMBER NUMBER
TOP VIEW LT1375CN8 ToP view LT1376CN8
sosT(r]  — [Elw LT1375CN8-5 sosT (1] [Elw LT1376CN8-5
viv [2] [ 7] FB/sENSE LT1375CS8 i [2] [ 7] FB/sENSE LT1376CS8
Vaw [3] 6] oND LT1375CS8-5 vsw [3] 6] onD LT1376CS8-5
SHDN [4] 5] syne LT1375IN8 BIAS [4] 5] SHDN LT1376IN8
V- LT1375IN8-5 rSv—— LT1376IN8-5
8-LEAD PDIP LT1375IS8 8-LEAD PDIP LT13761S8
S8 PACKAGE LT13751S8-5 S8 PACKAGE LT13761S8-5
8-LEAD PLASTIC SO 8-LEAD PLASTIC SO
S8 PART S8 PART
834 = 100°C/W (N8) MARKING 832 = 100°C/W (N8) MARKING
034 = 120°C/ W TO 150°C/W DEPENDING ON 634 = 120°C/W TO 150°C/W DEPENDING ON
PC BOARD LAYOUT (S8) 1375 PC BOARD LAYOUT (S8) 1376
13755 13765
1375l 1376l
137515 137615

Consult factory for Military grade parts.

ELECTRICAL CHARACTERISTICS

T;=25°C, V|y =15V, V¢ = 1.5V, boost open, switch open, unless otherwise noted.

PARAMETER CONDITIONS MIN  TYP  MAX UNITS
Reference Voltage (Adjustable) 239 242 245 V
All Conditions . 2.36 2.48 v
Sense Voltage (Fixed 5V) 494 5.0 5.06 V
All Conditions . 4.90 5.10 v
Sense Pin Resistance 7 10 14 kQ
Reference Voltage Line Regulation 5V <Vy<25V 0.01 0.03 %IV
Feedback Input Bias Current . 0.5 15 HA
Error Amplifier Voltage Gain Vsrpn = 1V (Notes 1, 7) 200 400
Error Amplifier Transconductance Vshpn = 1V, Al (V) = £10pA (Note 7) 1500 2000 2700 pMho
o 1100 3000 pMho

L] TECHNOLOGY
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ELECTRICAL CHARACTERISTICS

T;=25°C, V)N =15V, Ve = 1.5V, boost open, switch open, unless otherwise noted.

PARAMETER CONDITIONS MIN  TYP  MAX UNITS

V¢ Pin to Switch Current Transconductance 2 AV

Error Amplifier Source Current Vshon = 1V, Veg = 2.7V or Vgense = 4.4V 150 225 280 LA

Error Amplifier Sink Current Vsron = 1V, Veg = 2.7V or Vggnsg = 5.6V 2 mA

V¢ Pin Switching Threshold Duty Cycle=0 0.9 v

V¢ Pin High Clamp Vshon = 1V 2.1 \Y
Switch Current Limit Vic Open, Vg = 2.1V or Vgpnsg = 4.4V,

VeoosT = Vin + 5V DC < 50% 1.50 2 3 A

DC = 80% 1.35 3 A

Switch On Resistance (Note 6) Isw = 1.5A, Vgoost = Vin + 5V 0.3 0.4 Q

0.5 Q

Maximum Switch Duty Cycle Vg = 2.1V or Vgpnsg = 4.4V 90 93 %

-55°C<Ty<125°C 86 93 %

T;=150°C 85 93 %

Switch Frequency V¢ Set to Give 50% Duty Cycle 460 500 540 kHz

-25°C<Ty<150°C 440 560 kHz

T;<-25°C 440 570 kHz

Switch Frequency Line Regulation BV<V)y<25V 0.05 0.15 %[V

Frequency Shifting Threshold on FB Pin Af = 10kHz 0.8 1.0 1.3 v

Minimum Input Voltage (Note 2) 5.0 55 \Y

Minimum Boost Voltage (Note 3) Isw < 1.5A 3 35 \Y

Boost Current (Note 4) VeoosT = Vin + 5V Isw = 500mA 12 22 mA

Isw = 1.5A 25 35 mA

Input Supply Current (Note 5) Vias = 5V 0.9 14 mA

Output Supply Current (Note 5) Vgias = 5V 3.2 4.0 mA

Shutdown Supply Current Vsron = 0V, Viy £ 25V, Vg = 0V, V¢ Open 15 50 LA

. 75 PA

Lockout Threshold V¢ Open . 2.3 238 246 \Y

Shutdown Thresholds Vc Open Device Shutting Down | e 015 037 0.60 \Y

Device StartingUp | 025 045 0.60 \Y

Minimum Synchronizing Amplitude (LT1375 Only) ViN=5V . 15 2.2 \

Synchronizing Range (LT1375 Only) 580 900 kHz

Sync Pin Input Resistance 40 kQ

The e denotes specifications which apply over the full operating
temperature range.

Note 1: Gain is measured with a V¢ swing equal to 200mV above the low
clamp level to 200mV below the upper clamp level.

Note 2: Minimum input voltage is not measured directly, but is guaranteed
by other tests. It is defined as the voltage where internal bias lines are still
regulated so that the reference voltage and oscillator frequency remain
constant. Actual minimum input voltage to maintain a regulated output will
depend on output voltage and load current. See Applications Information.

Note 3: This is the minimum voltage across the boost capacitor needed to
guarantee full saturation of the internal power switch.

Note 4: Boost current is the current flowing into the boost pin with the pin
held 5V above input voltage. It flows only during switch-on time.

Note 5: Input supply current is the bias current drawn by the input pin
when the bias pin is held at 5V with switching disabled. Output supply
current is the current drawn by the bias pin when the bias pin is held at
5V. Total input referred supply current is calculated by summing input
supply current (Ig;) with a fraction of output supply current (Isg):

ltor = Isi + (Is0)(Vout/Vin)(1.15)
With VIN =15V, VOUT = bV, ISI =0.9mA, ISO = 3.6mA, |'|'o'|' =2.28mA.
Note 6: Switch-on resistance is calculated by dividing V) to Vs voltage
by the forced current (1.5A). See Typical Performance Characteristics for
the graph of switch voltage at other currents.

Note 7: Transconductance and voltage gain refer to the internal amplifier
exclusive of the voltage divider. To calculate gain and transconductance
refer to sense pin on fixed voltage parts. Divide values shown by the ratio
VOUT/2.42.
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TYPICAL PERFORMANCE CHARACTERISTICS

Inductor Core Loss

Switch Peak Current Limit

10 - ‘ ‘ ‘ 20 25
—VOUT =5V, VIN =10v, IOUT =1A 12
Y i 8 TYPICAL
AN TYPE 52 —14 g < ~
— o1 ~~_POWDEREDIRON _|, T £
s ~—T— %t 9 & GUARANTEED MINIMUM
2 S Kool M® 52 e T
§ \'\u 0.8 ’O\a ;) ~——
w 04 R E 10
& PERMALLOY a :
S0.01 | =15 —02 = 5
[ CORE LOSS IS o128 E
| INDEPENDENT OF LOAD 0es 05
CURRENT UNTIL LOAD CURRENT FALLS = :
| LOW ENOUGH FOR CIRCUIT TO GO INTO —| 0.04
DISCONTINUOUS MODE
0.001 * ‘ ‘ ‘ 0.02 0
0 5 10 15 20 25 0 20 40 60 80 100
INDUCTANCE (pH) DUTY CYCLE (%)
1375/76 GO1 1375/76 G08
Shutdown Pin Bias Current Standby and Shutdown Thresholds
500 ] ] 2.40 ]
CURRENT REQUIRED TO FORCE SHUTDOWN STANDBY
400 | (FLOWS OUT OF PIN). AFTER SHUTDOWN, =, —
CURRENT DROPS TO A FEW A ] =236 —_
300 —T | 2 T
< =
ER 3232
=
E 200 § I~ I~
% ~ ~ § 0.8
AT 2.38V STANDBY THRESHOLD E START-UP
(CURRENT FLOWS OUT OF PIN) I o4
) e | SHUTDOWN | ——T——
0 0 ‘
50 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
TEMPERATURE (°C) JUNCTION TEMPERATURE (°C)
1375/76 G04 1375/76 GO5
Shutdown Supply Current Error Amplifier Transconductance
150 2500
—
g 15 ‘22000 ™
El £ —
=
& 100 > ~_ | .
x VN = 2V % 1500 - é
N5 7 g s
— 2 =
g / 21000 3
o =
) 7 3 5}
Viy = 10V
g 50 // VI 3
<
4 - A & 500
—
0 0
0 01 02 03 04 05 50 -25 0 25 50 75 100 125
SHUTDOWN VOLTAGE (V) JUNCTION TEMPERATURE (°C)

1375/76 GO7

Kool Mp is a registered trademark of Magnetics, Inc.

1375/76 G02

Feedback Pin Voltage and Current

2.44 2.0
S243 15
& a
5 VOLTAGE ’%
o4 — 102
5 — =
2 N =
o CURRENT
[T
241 ~—] #—05
2.40 0
50 -25 0 25 50 75 100 125
JUNCTION TEMPERATURE (°C)
1375/76 G09
Shutdown Supply Current
VsHuTDOWN = OV
= 25
3 //—"
= /
Z 2 7
e
o
s L/
>~ 15 1
-
o
o
2
» 10
o
2
o
=
= 5
0
0 5 10 15 20 25
INPUT VOLTAGE (V)
1375/76 G06
Error Amplifier Transconductance
3000 H ‘ 200
— il
PHASE N
2500 ‘ N 150
GAIN \ -
2000 - 100 2
1l N >
[%2)
Ve \ m
1500 | -3 Rout Cout ,,S 50 E
Vrp x 2 200k 12pF ‘ \
1000 | ERROR AMPLIFIER EQUIVALENT CIRCUIT +-H 0
FIHE |
RLOADZSOQ
500 LL LIl | | _50
100 1k 10k 100k 1M 10M
FREQUENCY (Hz)

1375/76 GO3

LY N

4-337



LT1375/LT1376

TYPICAL PERFORMANCE CHARACTERISTICS

Frequency Foldback

/f
400 \
SWITCHING
FREQUENCY
300 \ /

(o2}
o
o

SWITCHING FREQUENCY (kHz) OR CURRENT (piA)

200 \
100
FEEDBACK PIN
CURRENT
0 \
0 05 10 15 20 25

FEEDBACK PIN VOLTAGE (V)

1375/76 G10

Maximum Load Current

at VOUT =10V
1.50 I
VOUT =10v
Lo i\ L=20uH_|
L =10uH
1.00 \\ \

CURRENT (A)
o
2
ol

N
\L:SuH

0.50 \\
0.25
0
0 5 10 15 20 25
INPUT VOLTAGE (V)
1375/76 G13
Boost Pin Current
12 T
Ty=25°C
10
z
; 8 —
o /
ﬂr /1
3 6
(&)
=
5 4
o /
o
o
g
0
0 0.25 0.50 0.75 1.00 1.25
SWITCH CURRENT (A)

1375/76 G16

600

FREQUENCY (kHz)
ol [6))
o al
o o

B
a
o

400

-50

1.50

1.25

1.00

CURRENT (A)
o
S
[4;]

0.50

0.25

1.4

1.2

1.0

0.8

THRESHOLD VOLTAGE (V)

0.6

0.4

Switching Frequency

-25 0 25 50 75 100 125
JUNCTION TEMPERATURE (°C)

1375/76 G11

Maximum Load Current

at VOUT =3.3V
T T
N L = 20pH
N L = 10pH
el S
L =5pH
Vout = 3.3V
\
0 5 10 15 20 25
INPUT VOLTAGE (V)

1375/76 G14

V¢ Pin Shutdown Threshold

T T
SHUTDOWN
\\
~—
\\
\\\
\
-50 -25 0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

1375/76 G11

LT1376 Minimum Input Voltage
with 5V Output

8.5 T T TTTIT T T TTTIT T T TTTT
MINIMUM INPUT VOLTAGE CAN BE
8.0 |- REDUCED BY ADDING A SMALL EXTERNAL
PNP. SEE APPLICATIONS INFORMATION
||
s 75 /‘4.\
0 \
2 70 MINIMUM A,
G VOLTAGE TO \
e 65 START WITH
5 > STANDARD
g CIRCUIT il
= 60 L L LI | ’
T TAY | s
MINIMUM VOLTAGE
551 TO RUN WITH
STANDARD CIRCUIT
5.0 Lo |
0.001 0.01 0.1 1
LOAD CURRENT (A)
1375/76 G12
Maximum Load Current
at VOUT =5V
150 |
\
L = 20uH
125 \\L
1.00
<
= N L =5uH
w 0.75 ~—_ —
& ——
=)
(&}
0.50
0.25
Vout =5V
0 |
0 5 10 15 20 25
INPUT VOLTAGE (V)
1375/76 G15
Switch Voltage Drop
0.8 ‘
Ty=25°C
__ 06
b
w
2 /
5 A
g 04 r
7
2 /
0.2 //
0
0 025 050 075 1.00 125 150
SWITCH CURRENT (A)

1375/76 G18
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goooooooooobooboobbboobbobooo Table 2.

00000000000000000000000 SERIES | CORE
0oooopooo000ooooooooooon RO V(AL:‘;E (Achs) i Tiﬁc?;iz) A H(Enan)T
D0000000000000000000000 -
00000000000000000000000 Coiltronics
CTX5-1 5 | 23 | Tor | 0027 | KMp | 42
CTX10-1 10 | 19 | Tor | 0039 | KMp | 42
Ioeax = lour + CTX20-1 20 | 10 | Tor | 0137 | KMp | 42
CTX15-2 15 | 18 | Tor | 0058 | KMp | 60
CTX20-3 20 | 15 | Tor | 0093 | KMp | 47
vnooooood CTX20-4 20 | 22 | Tor 0.059 KMu 6.4
00000000000 500kHz CTX5-1P 5 | 18 | Tor | 0021 52 42
CTX10-1P 10 | 16 | Tor | 0030 52 42
3. 0000000000000 00000MO00  Sryeqp = | 12 1o | o0ds 5 12
DMO00000000000EMIOD000000  o1yo00p 0 | 10 7o | ool 5 12
D000DD000000000000000000  y000p o | 13 [ Tor | oo o 0
Doboboboboboooboboiobon - ree 20 | 18 | Tor | 0.039 52 6.35
00000000000000000000000  ———
D0000000000000000000000
QLoLLLLOOLOLLODOOLOOODOOD  CORHS4 10 | 17 | sC 0.084 Fer 45
dooooooOOOOOO0O0O0O0O00O00 CDRH74 2 | 12 | sC 0.077 Fer 45
CDRH73 10 | 17 | sC 0.055 Fer 3.4
4. 000000000MOO000O00000MMO0  CpruTa 22 | 11 | sC 015 Fer 34
0MO00000000000MO00000M0 g3 10 | 14 |open | 0062 Fer 35
00000000000000000000000 573 18 | 11 |open | 0085 For 35
D0000000000000000000000 oy 10 | 24 lopen | 0041 For 20
00000000000000000200000 50, 8 | 17 |open | 0062 — 0
0000000000 O0000oo0onononoon o ——
000000000000 00000000000
QJLLLOLOOOOLLDLOOOOOODOD  SMROOK | 10 | 13 [Open | 0038 Fer 7.0
0000000000 0000000000000 SM20-152K 15 1.3 Open 0.049 Fer 7.0
QLoLLOOOLLLOLOOLDOOOODOOD  SM20-222K | 22 | 13 [Open | 0059 Fer 7.0
00o Dale
IHSM-4825 10 31 Open 0.071 Fer 5.6
5. oonooooooooooooonooinin Hswm-4825 | 22 | 1.7 |Open | 0.152 Fer 5.6
oooooooooooooooooooooon \yovse32 | 10 | 43 |Open | 0.053 Fer 7.1
bubooooboodbuooooobdodD yomsge | 22 | 28 |open | 012 Fer 71
oooooooooooooooooooootl yevzess | 22 | 38 |open | 0054 Fer 71
00000000000000000000000  ——

oooooooooobobobooboboobobobbobooo SC = Semi-closed geometry

oooooooooooo Fer = Ferrite core material

52 = Type 52 powdered iron core material
KMu = Kool Mp
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Figure 3. LT1376 Ripple Voltage Waveform
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Figure 10. Reducing Minimum Input Voltage
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Figure 16. Loop Stability Check
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Figure 17. Positive-to-Negative Converter
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Figure 18. Ripple Voltage on Positive-to-Negative Converter
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Figure 19. Dual Output SEPIC Converter

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LT1074/LT1076 Step-Down Switching Regulator 40V Input, 100kHz, 5A and 2A
LTC1148 High Efficiency Synchronous Step-Down Switching Regulator | External FET Switches

LTC1149 High Efficiency Synchronous Step-Down Switching Regulator | External FET Switches

LTC1174 High Efficiency Step-Down and Inverting DC/DC Converter 0.5A, 150kHz Burst Mode™ Operation
LT1176 Step-Down Switching Regulator PDIP LT1076

LT1372/LT1377 500kHz and 1MHz High Efficiency 1.5A Switching Regulators Boost Topology

Burst Mode is a trademark of Linear Technology Corporation.
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