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H Lig hting Device Tech. 3A Step-Down Voltage Regulator &

Operational Amplifier

Features General Description
The LD6709 series of regulators are monolithic integrated

u 3‘3_\/’ 5V, 12V, ?5\/ and adjustable output versions circuits that provide all the active functions for a step-down
W Adjustable version output voltage range, (buck) switching regulator, capable of driving 3A load with
B 1.23~57V+4% max over line and load conditions excellent line and load regulation. These devices are available
B Guaranteed 3A output current in fixed output voltages of 3.3V, 5V, 12V, 15V and adjustable
B Wide input voltage range, 60V output versions. Requiring a minimum number of external
B Requires only 4 external components components, these regulators are simple to use and include
B 52 kHz fixed frequency oscillator internal frequency compensation and a fixed-frequency
m TTL shutdown capability, low power standby mode ~ oscillator.
B High efficienc P Y, P y The LD6709 series offers a high-efficiency replacement for
m U 9 dil y ilabl dard ind popular three-terminal linear regulators. It substantially reduces
ses readily available standar _|n_uctors . the size of the heat sink, and in some cases no heat sink is
B Thermal shutdown and current limit protection required. A standard series of inductors optimized for use
with the LD6709 are available from several different
Ap p| ications manufacturers. This feature greatly simplifies the design of
. . o switch-mode power supplies.
®  Simple high-efficiency step-down (buck) regulator Other features include a guaranteed + 4% tolerance on output
W Efficient pre-regulator for linear regulators voltage within specified input voltages and output load
B On-card switching regulators conditions, and +10% on the oscillator frequency. External
B Positive-to-negative converter (buck-boost) shutdown is included, featuring 50uA (typical) standby current.
The output switch includes cycle-by-cycle current limiting, as
well as thermal shutdown for full protection under fault
conditions.
Package Pin Out Ordering Information
Packing Options
Part No. | Package Tube (TU) Tape & Reel (TR)
SOP-8 LD6709S1-000-TU | LD6709S1-000-TR
LD6709 TO220-5L | LD6709T4-000-TU | LD6709T4-000-TR
TO263-5L | LD6709T9-000-TU | LD6709T9-000-TR
"L ] Package material default is “Green” package.
Output Voltage Selection
SOPS8 TO220-5L TO263-5L
Part No. Vour
LD6709S1-000-XX Adjustable
[z jvm anof & ] LD6709S1-033-XX__| 3.3V
LD6709S1-050-XX 5.0V
[2foutpur  GND[ 7] LD670951-120-XX__| 12V
LD6708 LD6709S1-150-XX 15V
[3]FB GND| 6 |
4 |on/oFF GND| & .
[+ 5] Product Marking
Pin Assignment of TO220-5L and TO263-5L ] o
LD8888 < Line 1 —“LD” is a fixed character
: SSSSS... 8888: product name
L L 4 Line 2 — SSSSS.... lot number
1 VIN °
2 OUTPUT
3 GND
4 FB
5 | ON/OFF
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Absolute Maximum Ratings™

Preliminary — LD6709

The values beyond the boundaries of
absolute maximum rating may cause the

damage to the device. Functional operation
in this context is not implied. Continuous use

of the device at the absolute rating level

Parameter Maximum Unit
Vinsupply voltage 60 V
Operating V\y supply voltage 4.5t0 40 \
ON/OFF pin voltage -0.3=V=V \
FB pin voltage -0.3=V=V \
OUTPUT pin to GND -0.75 V
Operating current load 3.0 A
Junction temperature 150 °C
Operating temperature range -40 to +125 °C
Storage temperature range -65 to +150 °C
Power dissipation Internal limited

Electrical Characteristics

Vin=12V for 3.3V, 5V, 12V, 15V and adjustable version, I 0ap=0.5A, Ta=25°C unless specified

might influence device reliability. All voltages
have their reference to device ground.

Parameter | Symbol | Condition | Min | Typ.” [ Max | Unit
System Parameters °
Output voltage range Vin=12V, lLoap=0.5A, Vout=>3.3V 3.234 3.300 3.366
LD6709-033 6V =V\\=60V, 0.5A<l0ap=3A, VQUT=>3.3Vw 3.168 [3.300 |3.450
Vour 6V <Viy=60V, 0.5A=l,0p0=3A, Vour=>3.3V ° 3.135 [3.300 |3.482 v
Output voltage range Vin=12V, lL.oap=0.5A, Vout=>5V 4900 |5.000 |(5.100
LD6709-050 8V=V\=60V, 0.5A=<l0ap=3A, VOUT=>5V‘ 4800 |5.000 |[5.225
8V =V\y=60V, 0.5A=l0pp=3A, Vour=>5V"* 4.750 |5.000 |5.275
Output Voltage range V|N=25V, ||_oAD=O.5A, VOUT=>12V 11.76 12.00 12.24
LD6709-120 15V=Vn=60V, 0.5A=Il 0 =3A, VOUT=>12V* 11.52 |12.00 |12.54
15V =Vin=60V, 0.5A =l 0pp=3A, Vour=>12V ° 1140 |12.00 |12.66
Output voltage range Vin=25V, lL.oap=0.5A, Vour=>12V 14.70 |15.00 |[15.30
LD6709-150 18V=VN=60V, 0.5A =l 0ap=3A, Vour=>15V i 1440 |15.00 |15.68
18V =Vn=60V, 0.5A =<l 0ap=3A, Vour=>15V * 14.25 |15.00 |15.83
Output voltage range Vin=12V, lLoap=0.5A, Vout=>1.23V 1.217 |1.230 |[1.243
8V=V\y=60V, 0.5A=<Il0ap=3A, Vour=>1.23V 1.193 [1.230 |1.273
LD6709-000 5
8V=VN=60V, 0.5A=l0ap=3A, Vour=>1.23V 1.180 |1.230 |1.286
Efficiency of LD6709-033 Vin=12V, lLoap=3A, Vour=>3.3V - 75 -
Efficiency of LD6709-050 V|N=12V, ||_0AD=3A, VOUT=>5V - 77 -
Efficiency of LD6709-120 n Vin=15V, lL.oap=3A, Vour=>12V - 88 - %
Efficiency of LD6709-150 Vin=18V, lLoap=3A, Vour=>15V - 88 -
Efficiency of LD6709-000 Vin=12V, lL.oap=3A, Vour=>1.23V - 77 -
Device Parameters
. Vour=5V - 50 100
Feedback bias current Ir Vour=5V ™ — — 500 nA
Oscillator frequency Fosc *g*g jz 5_2 22 KHz
. V=0V, lLoap=3A" - 14 | 155
Saturation voltage Vsat Vea=0V. ILOAD=3A*4*9 — — 170 \Y
Maximum duty cycle DCuax | Ves=0V (driver on) > 93 98 - %
. Veg=0V, peak current 4.2 5.8 6.9
Current limit leu Vrs=0V, peal*<6‘c7urrent*9 35 - 75 | A
Vour=-0.75V - 7.5 30
Output leakage current I Vour= o7 — — > mA
Quiescent current la *6 - 5 10 MA
VON/OFF=5V, V|N=60V - 50 200
Standby current Iste Vonore=5V. V=60V — — 250 MA
ON/OFF Control
o Vin Vour=0V 14 2.2 2.4 \Y
ON/OFF pin input level Vi Vour=normal output 0.8 1.0 1.2 \%
L In Voniorr=5V/(off) - 0 30 | MA
ON/OFF pin input current L Vonorr =0V(on) — 0 10 uA
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Notes:

Preliminary — LD6709

1. Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the
device is intended to be functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the

Electrical Characteristics.

2. All limits guaranteed at room temperature (standard type face) and at temperature extremes (bold type face).

3. External components such as the catch diode, inductor, input and output capacitors can affect switching regulator system performance. When
the 2HV76K/3HV76K is used as shown in the Figure 2 test circuit, system performance will be as shown in system parameters section of

Electrical Characteristics.

4. Output pin sourcing current. No diode, inductor or capacitor connected to output.
5. Feedback pin removed from output and connected to 0V.
6. Feedback pin removed from output and connected to +12V for the Adjustable, 3.3V, and 5V, versions, and +25V for the 12V and 15V
versions, to force the output transistor OFF.

7. VIN =60V.

8. The oscillator frequency reduces to approximately 11 kHz in the event of an output short or an overload which causes the regulated output

voltage to drop approximately 40% from the nominal output voltage. This self protections feature lowers the average power dissipation of the IC
by lowering the minimum duty cycle from 5% down to approximately 2%.
9. This applied over full operation temperature range.
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Package Outline
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UNIT: inches (milimeters)

TO220-5:

—
T + P o lE Dimensions in Millimeters
Q + =1 Symbols
il ] m’ 1 Minimom | Nomal | Muimum
LY
22 u A 407 445 482
l - b 076 089 102
o c 0.36 05 0.64
D un 1436 155
E 978 10.16 10.54
3 1.57 171 185
el 663 681 693
H F L14 127 14
H H1 546 5.16 636
H 1 129 274 318
B H L 1321 1397 1473
H
H $P 268 381 394
H Q 254 273 292
H
leb Ly
. [
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 4470 4.670 0.176 0.184
Al 0.000 0.150 0.000 0.006
B 1560 1.760 0.051 0069
b 0710 0.910 0.028 0036
[ 0310 0.530 0.012 0021
cl 1.170 1.370 0.046 0054
D 9.880 10.180 0.289 0401
E 8.200 8.600 0.323 0339
e 1.700TYP 0.067TYP
el 6700 6.900 0.264 0272
L 15,140 15.540 0.536 0612
L1 5.080 5.480 0.200 0216
L2 2340 2740 0.092 0.108
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