3>b5ta, FSRS

WIDE INPUT / WIDE OUTPUT

STEP-DOWN SWITCHING REGULATORS

Features
m 2W to 22W output power range

= Wide input voltage range (4.5V to 18V )
= Wide output voltage range (1.0V; to 5.5V

m Adjustable output voltage
m Efficiency up to 96%

OUT)

m Over load protection (125% full load typical)
m Continuous short circuit protection (Low short current: | <50mA)

= Remote ON/OFF Control
= Non-isolation
m Optional Auto Sense feature

Electrical Specifications: Regulated

l Measured at 25°C with the condition of V,, = Nominal and Full Load. Specifications subject to change without notice.

INPUT SPECIFICATIONS
PARAMETER CONDITION / NOTE MIN TYP MAX UNIT
Input Voltage Range See Model Selection Guide
Input Filter Capacitor (See Figures 1A & 1B)
Shutdown Current ON/OFF Pin pull low 100 uA
Quiescent Current I, = OA, Minimum V  to maximum V, 20 mA
Remote ON/OFF Control, Converter ON' Open 45 18 Vdc
Remote ON/OFF Control, Converter OFF' Low level 0.8 Vdc
OUTPUT SPECIFICATIONS
PARAMETER CONDITION / NOTE MIN TYP MAX UNIT
Output Voltage See Model Selection Guide
Output Current See Model Selection Guide
Output Voltage Accuracy +1 +2 %
Ripple & Noise, FSR52 40 70 mV,
Ripple & Noise, FSR53 & FSR54 80 120 mvg,
Line Regulation, FSR52 Minimum V, to maximum V, FL 0.25 0.5 %
Line Regulation, FSR53 & FSR54 Minimum V to maximum V, FL 0.5 1.0 %
Load Regulation, FSR52 10% FL to FL 0.5 1.0 %
Load Regulation, FSR53 & FSR54 10% FL to FL 1.0 20 %
Transient Response? 50% load change 100 200 uS
V,, - Over/Undershoot 100 mV
Short Circuit Protection 50 mA
GENERAL SPECIFICATIONS
PARAMETER CONDITION / NOTE MIN TYP MAX UNIT
Efficiency @ FL See Model Selection Guide
Switching Frequency 270 300 330 kHz
ENVIRONMENTAL SPECIFICATIONS
PARAMETER CONDITION / NOTE MIN TYP MAX UNIT
Operating Temperature Range Ambient -40 +85 °C
Operating Case Temperature +100 +110 °C
Storage Temperature Range -40 +125 °C
PHYSICAL CHARACTERISTICS
PARAMETER CONDITION / NOTE MIN TYP MAX UNIT
Dimensions (LxWxH) 1.27%0.59x0.36 in. (32.20%x15.00%x9.10mm)

Weight

0.32 oz (9.0g)

" ON/OFF pin driven by open collector of bipolar transistor or open drain of MOSFET.

2 Measured with a 100uF electrolytic or tantalum output capacitor (placed as close as possible to output pins) for proper operation in all applications.
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MODEL SELECTION GUIDE (NOTE: If the adjust function is used: V, - V. = 1.5V. Contact factory for custom input & output voltages.)

OUT —

e MAX OUTPUT OUTPUT V_ ADJUST OUTPUT 'NPUT(\‘/’C?')-TAGE EFFICIENCY (%)
NUMBER P(?&;ER VO(I\./'LI(\:)GE R(?/b(:cG)E CUREE)ENT ©
MIN MAX MIN V, 12V, MAX V,,
FSR521.2P/D 6 1.2 1.0-3.0 2 4.5 18 83 79 75
FSR521.8P/D 9 1.8 1.1-45 2 45 18 88 85 82
FSR522.5P/D 11 2.5 1.6-5.5 2 4.5 18 91 88 86
FSR523.3P/D 11 3.3 1.6-5.5 2 45 18 92 90 89
FSR525.0P/D 11 5.0 3.0-55 2 6.5 18 95 93 92
FSR531.2P/D 9 1.2 1.0-3.0 3 45 18 85 84 82
FSR531.8P/D 14 1.8 1.1-4.5 & 4.5 18 89 88 86
FSR532.5P/D 17 25 16-5.5 3 45 18 92 91 89
FSR533.3P/D 17 3.3 1.6-5.5 & 4.5 18 94 93 92
FSR535.0P/D 17 5.0 3.0-55 3 6.5 18 96 95 94
FSR541.2P/D 12 1.2 1.0-3.0 4 4.5 18 82 81 79
FSR541.8P/D 18 1.8 1.1-45 4 45 18 87 86 85
FSR542.5P/D 22 2.5 1.6-5.5 4 4.5 18 91 89 88
FSR543.3P/D 22 3.3 1.6-5.5 4 45 18 93 92 91
FSR545.0P/D 22 5.0 3.0-55 4 6.5 18 95 94 93
ORDERING GUIDE
FSRS . A
Product Family —, |: Add A for Auto Sense (Optional)
Output Current (2=2A, 3=3A, 4=4A) Case/Pin Configuration (P = Vertical, D = Horizontal)

Output Voltage

Vin 2,34 FSRE2XXX | 9,10,11
G 4 L 2 O Vout
FSR53XXX
OFF c1 1
1uF FSR54XXX R1 2
(Optional) (Adjust down) 100 u F/ 10V
lonai
ON P 56,|7.8 12
/-
e O—AN— a1
R2
(Adjust up)
ano O) (O enp

Q1: Transistor or MOSFET (V. or V4 >25Vdc)
FIGURE 1A. Standard application circuit without optional Auto Sense feature

) )
1
R1
2,34 FSR52XXXA 9,10
vin () . € C Vout
| FSR53XXXA S ID) \
¢t 1 FSR54XXXA
1uF
Adjust down
OFF  (optional) sel78 (Adj ) c2
e 12 // 100 u F/ 10V 5
1
m (REQ'D) 4
on O—An—| a1
R2
(Adjust up)
a0 O . o O e

Q1: Transistor or MOSFET (V. or V4 >25Vdc)
FIGURE 1B. Standard application circuit with optional Auto Sense feature
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How to Calculate Maximum Output Currrent
The internal Power Dissipation (P_) can be calculated by:

Py=V," 1, (1-n)
lo =Py /Vy*(1-n)

Where P, = Internal power dissipation
I, = Output current
V., = Output voltage
n = Efficiency
T, = Ambient temperature

Example: FSR545.0A at V| =18Vdc, V,=5Vdc, n=93% (See
Table 1)
(@) When T,_=60°C, P,=1.4W (See Figure 1)
lo = 1.4(W) /7 5(V) * (1-0.93) = 4(A)

(b) When T,=85°C, P,=1W (See Figure 1)
Io = 1(W) 7 5(V) * (1-0.93) = 2.857(A)

(c) AtV =12Vdc, Efficiency = 94% (See Table 1)

When T_=85°C, P,=1W (See Figure 1)
I, = 1(W) /5(V)* (1-0.94) = 3.33(A)

1.0

LINE REGULATION (%)
o
2,
1

-

1.2 1.8 25 3.3 5.0
OUTPUT VOLTAGE (V)

FIGURE 3A. Line regulation vs. V_ _ (FSR52)

ouT

20

80

50

40

AMBIENTTEMPERATURE (°C)

20

LINE REGULATION (%)

FIGURE 3B. Line regulation vs. V,

—_— — — —_— —_— — — — — —_—— —

INTERNAL POWER DISSIPATION(W)
FIGURE 2. Derating curve

1.0

0.5 |f-————d——————b e TS - ]

1.2 1.8 25 3.3 5.0

OUTPUT VOLTAGE (V)

ouT

(FSR53 & FSR54)

1.4
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20 20
/ 1.2v
15 Pt | I | b 15 [ R | Lot M [ |
s s 1.8V
: : — 1 | =
= = ;
g 1.0 U R R s 1.2v g 10 | Yoo o &% | 5.0V
rt — 1.8V o /
Pt // 2.5V 3
S L— | 3.3v S 4 /
0.5 ,?/M/K 0.5 L s Y [ St [ EREEN) RN A E At S A R
5.0V
5 10 15 20 5 10 15 20
INPUT VOLTAGE (V) INPUT VOLTAGE (V)
FIGURE 4A. Load regulation vs. V. (FSRS52) FIGURE 4B. Load regulation vs. V  (FSR53 & FSR54)
100 100
ﬁ_t._‘_K [ 5.0V | /Kﬁ\ 5.0v
~—_ 3.3v S — 3.3v
) I 0 A *HH 25V 20 /\ 2.5V
= / — 18V = \ T~— 18V
z
§ 1.2v E \
80 £ g 1.2v
70 70
05 1.0 15 20 1 2 3 4
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
FIGURE 5A. Efficiency vs. I (V= Min) (FSR52) FIGURE S5B. Efficiency vs. I (V, = Min) (FSR53 & FSR54)
100 : 100
SN S 5.0V
90 ! bt / 3.3V ' 1okt * '
// 2.5v ;\\ 5.0V
e
80 - 18v 20 ——— | 33v
/ 12v /\\ 2.5V
2'70 / ; /\ 1.8V
z z
w w
3 - \
] Q
E 60 E 80 ) / o \ 1.2v
50
40 70
05 1.0 15 2.0 1 2 3 4
OUTPUT CURRENT (A) OUTPUT CURRENT (A)
FIGURE 6A. Efficiency vs. I (V= 18V) (FSRS52) FIGURE 6B. Efficiency vs. I (V= 18V) (FSR53 & FSR54)
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Mechanical Specifications

1.26"(32.2)

0.15"(4.0) a‘

ﬁ ’k 0.027"(.7)

(woL1Log)

0

0

— | ~— .0007"(.02)

(woL1Log)

e =} 0.35"(9.1)

0.027"(.7)

W

TOLERANCE: +0.25mm

UNIT: inch (mm)

-

0.1"(2.54)

-
— N

0.15"(4.0) »J

dXXXXSUSH

—

I o o O R N

Zi

L 0.59"(15.0) — =1

- e

AXXXXsys4d

(IvoIL¥3A)

(TV.LNOZI¥OH)

Pin

Function

ONJ/OFF (18V Max)

2ol e Nfo|a|l s v~

Vour (Auto Sense)

12

V_ . Adj

ouT

Items in () apply to units
with Auto Sense feature

TABLE 1. Adjust output voltage vs. R1/R2 values

2A FSR521.2P/D FSR521.8P/D FSR522.5P/D FSR523.3P/D FSR525.0P/D
3A FSR531.2P/D FSR531.8P/D FSR532.5P/D FSR533.3P/D FSR535.0P/D
4A FSR541.2P/D FSR541.8P/D FSR542.5P/D FSR543.3P/D FSR545.0P/D
Vgr (Nom) 1.2Vdc 1.8Vdc 2.5Vdc 3.3Vdc
Vour (Ad)) R1 R2 R1 R2 R1 R2 R1 R2 R1 R2
0.8V - - - - - - - - - -
0.9V 740Q - - - - - - - - -
1.0V 3.9KQ - - - - - - - - -
1.1V 13KQ - 1.05KQ - - - - - - -
1.2V - - 2.1KQ - 270Q - - - - -
1.3V - 37KQ 3.7KQ - 750Q - - - - -
1.5V - 11.5KQ 10KQ - 2.1KQ - 390Q - - -
1.6V - 8.2KQ 18KQ - 3.0KQ - 750Q - - -
1.7V - 6.5KQ 41KQ - 4.1KQ - 1.2KQ - - -
1.8V - 5.2KQ - - 5.6KQ - 1.7KQ - - -
1.9V - 4.3KQ - 36KQ 7.5KQ - 2.2KQ - - -
2.0V - 3.6KQ - 18KQ 10.5KQ - 2.8KQ - - -
2.4V - 2.1KQ - 5.2KQ 82KQ - 6.8KQ - - -
2.5V - 1.8KQ - 4.3KQ - - 8.5KQ - - -
2.6V - 1.65KQ - 3.6KQ - 33KQ 10.5KQ - - -
3.0V - 10.5KQ - 2.1KQ - 6.2KQ 33KQ - 470Q -
3.2V - - - 1.65KQ - 4.1KQ 110KQ - 1.6KQ -
3.3V - - - 1.5KQ - 3.4KQ - - 2.2KQ -
3.4V - - - 1.35KQ - 2.9KQ - 36KQ 3.0KQ -
3.6V - - - 1.07KQ - 2.2KQ - 11KQ 4.7KQ -
3.9V - - - 780Q - 1.4KQ - 4.7KQ 8.5KQ -
4.5V - - - 390Q - 650Q - 1.6KQ 30KQ -
4.9V - - - - - 350Q - 820Q 220KQ -
5.0V - - - - - 290Q - 680Q - -
5.1V - - - - - 220Q - 560Q - 28KQ
5.5V - - - - - 39Q - 190Q - 2.6KQ
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FIGURE 7. Parallel application circuit

The FSR5 series can be used in parallel applications to upgrade the output current capacity given
the same output voltage value. For example, the FSR543.3P can be parallel connected with the
FSR523.3P, FSR533.3P or FSR543.3P for output current up to 6, 7 or 8 amps respectively.

Keep .08" to .2" (2mm to 5mm)

1 12

Vin O 2 u1 1

3 10

4 5 6 7 8 9 Vout
]
Q1
Cc1
ON/OFF 100 p F/25V
Control (Req'd) C2-1
100 p F/I10V
(Req'd) —
GND () Py l () GND
c2:2
100 p F/I10V
(Req'd)
4 5 6 7 8 9
3 10
U2 =——- Must be connected together

2 1
1 12

i
12 1
OO0 OO O OO O O O O OOOOO%OOOOO
1 12| v 77%1 //
1]
L,7_Y

u1

L oo oo OoOOoOOoOOoO O o o [0}
1 12| U2

N

N

X
N

To Loading

u2

Component side Solder side

FIGURE 8. Suggested PC Board layout
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