LT1089

TECHNOLOGY

FEATURES

= 7.5A Switch Capability

m Low Series Drop (<1.5V@7.5A)

= Logic Input (Positive or Negative Logic)
= Current Limited

m Thermal Overload

= 5mA Quiescent Current

m 10us Risetime

High Side Switch

DESCRIPTION

The LT1089 is a logic driven, high current, high side switch
utilizing bipotar technology. The device is capable of driv-
ing loads up to 7.5A with a low series drop of only 1.5V, and
the series drop is specified over the full range of switch
currents. The device has internal current limiting and ther-
mal overioad protection. The input logic is designed so
that the output can drive loads referenced either above or
below the device ground pin. Either positive or negative
logic can be used to drive the input. The device is available
in both TO-3 metal can and TO-220 plastic packages.

BLOCK DIRGRAM

Ve

0l

BIAS,
THERMAL LIMIT,
CURRENT LIMIT,
QUTPUT DRIVE

LOGIC IN

Ig=~5mA

Vout

LOGIC GND

LT1089 Switch Voltage vs Output
Current
2

T T T T T T T T
L4 INLDI(IAlTES {GUARKANTKIEED TEST POINT

; —55°C=<Tj=150°C

L Ny
0°C=T;<125°C

-
T 2
e

"1 N \Tj=25°C

==

SWITCH FORWARD DROP (V)

6 1 2 3 4 5 8 7 8

SWITCH CURRENT (A)

9 10

Driving Inductive Loads m
12v

LOGI',? — (11089 Vour

TYPICAL APPLICATIONS
Driving Ground Referred Loads Driving Negative Referred Loads
12 12v
| I
83 ome Vour HBC. 1 irtase
1

i il

-5V - -

LY AR

11-45



LT1089

ABSOLUTE MAXIMUM RATINGS*

Switch Voltage (Vec~Vour) .- -voovveverveenrnnennnn. 30v
Logic Input Voltage (ViN—=GND)...................... 15V
Logic Input Voitage Range (Vin} . ... (Voo - 30V) < Vin< Ve
Ground Pin Voltage Range (GND). (Voo ~ 30V)<GND < V¢
Operating Junction Temperature Range

“M7Grades.........cooeeviiiienenn. -55°Ct0 150°C
“C T GradeS. e (°Cto 125°C
Storage Temperature Range............. ~65°Cto0 150°C
Lead Temperature (Soldering, 10sec.).............. 300°C

MAXIMUM OPERATING
SPECIFICATIONS*

Switch Voltage (Voo —VouT) .-« cvvevnevoniiiinnn. 20V
Logic Input Voltage (ViN=GND)........c..ccevinentns 5V

Logic Input Voltage Range (Vin) . . . . (Voo - 20V)< Vin< Ve
Ground Pin Voltage Range {(GND) . (Vcg - 20V)<GND <V

*Note: Absolute maximum ratings are those voltages that the device is
rated to withstand on a transient basis without damage. Maximum operat-
ing specifications are the maximum recommended operating voltages.
The device is fully specified up to the maximum operating specifications.
For voitages greater than the maximum operating specifications some de-
vice parameters may exceed the data sheet limits.

PACKAGE/ORDER INFORMATION

BOTTON View ORDER PART — ORDER PART
Vin NC
NUMBER sE———1106IC IN NUMBER
CA%E s @) 3 :\IO:}TVW
LT1089MK o= LT1089CT
LOGIC IN GND LT1083CK T PACKAGE
K PACKAGE 5-LEAD T0-220
4-LEAD T0-3 METAL CAN
PARAMETER CONDITIONS (NOTE 1) MIN TYP MAX ] UNITS
Qutput Saturation Voltage lswiren =754, (Vjy— GND)=5V ® 13 15 v
4V < (Voo — GND) <20V
Input Voltage (Vi — GND) Switch ON, (Note 2)
4V <(Vgo— GND) <20V 15 v
) 2.4 v
Switch OFF, (Note 3)
4V <(Vge - GND) <20V 15 v
L 08 v
Input Current Switch ON, (Viy ~ GND) =5V -20 #A
[} ~100 .
Switch OFF, (V- GND)=0V 0 wA
[ +5 pA
Ground Pin Current Switch ON, (Vy - GND)=5V 35 mA
] 50 mA
Switch OFF, (V- GND}=0V 0 wA
[ ] +20 uA
Output Current Switch OFF, (Viy—GND) =0V [] 5 10 mA
Current Limit Switch ON, (Vi — GND) =5V
Voc—Vour) =5V L 8.0 9.5 120 A
(Voo — Vour) = 20V * 0.5 1.0 15 A
Turn-On Delay 1 us
[ ) 10 #8
Turn-Off Delay 5 3
° 20 #S
Output Risetime Rioap=40 10 48
| . 25 it



LT1089

ELECTRICAL CHARACTERISTICS

PARAMETER CONDITIONS (NOTE 1) MIN TYP MAX UNITS
Output Falltime Rioap=42(Note 4) 10 s
[} 25 us

Thermal Resistance K Package 16 °CW
T Package 20 °CW

The @ denotes the specifications which apply over the full operating Note 2: For input voltages greater than 2.4V the device is guaranteed to be

temperature range. turned on. 1.5V is the typical threshold at 25°C.

Note 1: Unless otherwise specified, (Voo — GND) = 20V and the output load Note 3: For input voltages less than 0.8V, the device is guaranteed to be in

is referred to the ground pin (GND) of the device. Positive current values are an off state. 1.5V is the typical switch threshold at 25°C.

defined to flow out of the device. Note 4: For reactive loads such as large capacitors, the output falltime witl

be determined by the load.

TYPICAL PERFORMANCE CHARACTERISTICS
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LT1089

APPLICATION HINTS

The togic and ground pins function as a differential logic
input with a common-mode range of Vg to Voo~ 20V and
a differential threshold voitage (Vi ogic— GND) of 1.5V.
Note that if either Logic In or GND are left open the switch
remains inactive.

The LT1089 must be protected against overvoltage at turn-
off when driving inductive loads. The inductive flyback
voltage can easily exceed the maximum operating switch
voltage (Vcc—-Vour) of 20V, potentially damaging the
switch. The solution is to clamp the switch voltage to 20V
or less with a zener diode. Remember that the switch can
handle 7.5A and the zener may be required to handle the
same amount of current.

Care must be exercised when operating near the maxi-
mum switch voltage. A high current or capacitive load may
trip the current limit circuit at turn-on, thereby adversely
affecting the risetime of Voyr. The risetime is then gov-
erned by the current limit divided by the load capacitance,
while the falltime is a function of the complex load. In
addition, at switch voltages greater than 18V the switch
current must be less than 0.5A or the device output will not
pull up. Check the short circuit current characteristics for
more detailed information.

PACKAGE DGSC““’T'O“ Dimensions in inches (millimeters) unless otherwise noted.

K Package
4-Lead TO-3 Metal Can

0780 -C.775
930 -19.69;

03200350

{8.126—8.830;
] l L.
I 1 ?
2116
12 9a8)
Max
0420-0480  0.038-0043
{(1067-1219) {0965~ 1.002)
IN/RR R A
{29.30 - 30 401
0.220-023 |
{55685 969) |
]

0'52-0 162
0445 -0.465 (3.860_4 114}
(1301181 aTyp

0167077
14241~ 4.495]
RV

T Package
5-Lead TO-220
0.380-0 420
| B 06 )‘—“ 0169 -0.185
' s | ~
9235-0.270 0139-0.153 0.079-0 138 0350055
(5960-6.858] | (35313 886} {2.007-3.429) [ 0889 1.397
T—L [
| @—T
i
| f
1 026-1.181
25 90673 997)
65601 650 i
{2 224-6510) ’
0.057 -0 077 0015-0025 !
1448 956) 44 Lﬁ N
0028003 R,

{0 731-0.889]
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