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Total Supply Voltage (VCCA/VCCB/VCCC to 
VEEA/VEEB/VEEC) ...................................................5.5V

Input Current (+INA, –INA, +INB, –INB, 
VOCM, ENABLE) ................................................±10mA

Output Current (Continuous) (Note 6)
+OUT, –OUT (DC) ..........................................±100mA
 (AC) ..........................................±100mA

 +OUTFILTERED, –OUTFILTERED (DC) .............±15mA
 (AC) .............±45mA

Output Short Circuit Duration (Note 2) ............ Indefi nite
Operating Temperature Range (Note 3) ... –40°C to 85°C
Specifi ed Temperature Range (Note 4) .... –40°C to 85°C
Storage Temperature Range ................... –65°C to 125°C
Junction Temperature ........................................... 125°C
Lead Temperature Range (Soldering 10 sec) ........ 300°C ORDER PART NUMBER UD PART MARKING*

TJMAX = 125°C, θJA = 68°C/W, θJC = 4.2°C/W
EXPOSED PAD IS VEE (PIN 17)

 MUST BE SOLDERED TO THE PCB

Consult LTC Marketing for parts specifi ed with wider operating temperature ranges.
*The temperature grade is identifi ed by a label on the shipping container.

LBNS
LBNS

LT1993CUD-4
LT1993IUD-4

(Note 1)

 The ● denotes the specifi cations which apply over the full operating 
temperature range, otherwise specifi cations are at TA = 25°C. VCCA = VCCB = VCCC = 5V, VEEA = VEEB = VEEC = 0V, ENABLE = 0.8V, +INA 
shorted to +INB (+IN), –INA shorted to –INB (–IN), VOCM = 2.2V, Input common mode voltage = 2.2V, no RLOAD unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

Input/Output Characteristics (+INA, +INB, –INA, –INB, +OUT, –OUT, +OUTFILTERED, –OUTFILTERED)

GDIFF Gain Differential (+OUT, –OUT), VIN = ±0.4V Differential ● 11.6 11.9 12.4 dB

VSWINGMIN Single-Ended +OUT, –OUT, +OUTFILTERED, 
–OUTFILTERED. VIN = ±1.2V Differential ●

0.25 0.35
0.5

V
V

VSWINGMAX Single-Ended +OUT, –OUT, +OUTFILTERED, 
–OUTFILTERED. VIN = ±1.2V Differential ●

3.6
3.5

3.75 V
V

VSWINGDIFF Output Voltage Swing Differential (+OUT, –OUT), VIN = ±1.2VP-P 
Differential ●

6.5
6

7 VP-P
VP-P

IOUT Output Current Drive (Note 5) ● ±40 ±45 mA

VOS Input Offset Voltage
●

–6.5
–10

1 6.5
10

mV
mV

TCVOS Input Offset Voltage Drift TMIN to TMAX ● 2.5 µV/°C

IVRMIN Input Voltage Range, MIN Single-Ended ● 0.5 V

IVRMAX Input Voltage Range, MAX Single-Ended ● 4.3 V

RINDIFF Differential Input Resistance ● 77 100 122 Ω

CINDIFF Differential Input Capacitance 1 pF

ABSOLUTE AXI U  RATI GS

W WW U

PACKAGE/ORDER I FOR ATIO
U UW

DC ELECTRICAL CHARACTERISTICS

Order Options  Tape and Reel: Add #TR
Lead Free: Add #PBF    Lead Free Tape and Reel: Add #TRPBF
Lead Free Part Marking: http://www.linear.com/leadfree/

http://www.linear.com/leadfree/
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

Input/Output Characteristics

–3dBBW –3dB Bandwidth 200mVP-P Differential (+OUT, –OUT) 500 900 MHz

0.1dBBW Bandwidth for 0.1dB Flatness 200mVP-P Differential (+OUT, –OUT) 50 MHz

0.5dBBW Bandwidth for 0.5dB Flatness 200mVP-P Differential (+OUT, –OUT) 100 MHz

SR Slew Rate 3.2VP-P Differential (+OUT, –OUT) 1100 V/µs

ts1% 1% Settling Time 1% Settling for a 1VP-P Differential Step 
(+OUT, –OUT)

4 ns

tON Turn-On Time 40 ns

tOFF Turn-Off Time 250 ns

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

CMRR Common Mode Rejection Ratio Input Common Mode 0.5V to 4.3V ● 45 70 dB

ROUTDIFF Output Resistance 0.3 Ω

COUTDIFF Output Capacitance 0.8 pF

Common Mode Voltage Control (VOCM Pin)

GCM Common Mode Gain Differential (+OUT, –OUT), VOCM = 1.2V to 3.6V
Differential (+OUT, –OUT), VOCM = 1.4V to 3.4V ●

0.9
0.9

1 1.1
1.1

V/V
V/V

VOCMMIN Output Common Mode Voltage 
Adjustment Range, MIN

Measured Single-Ended at +OUT and –OUT
●

1.2
1.4

V
V

VOCMMAX Output Common Mode Voltage 
Adjustment Range, MAX

Measured Single-Ended at +OUT and –OUT
●

3.6
3.4

V
V

VOSCM Output Common Mode Offset 
Voltage

Measured from VOCM to Average of +OUT and –OUT ● –30 2 30 mV

IBIASCM VOCM Input Bias Current ● 5 15 µA

RINCM VOCM Input Resistance ● 0.8 3 MΩ

CINCM VOCM Input Capacitance 1 pF

ENABLE Pin

VIL ENABLE Input Low Voltage ● 0.8 V

VIH ENABLE Input High Voltage ● 2 V

IIL ENABLE Input Low Current ENABLE = 0.8V ● 0.5 µA

IIH ENABLE Input High Current ENABLE = 2V ● 1 3 µA

Power Supply

VS Operating Range ● 4 5 5.5 V

IS Supply Current ENABLE = 0.8V ● 88 100 112 mA

ISDISABLED Supply Current (Disabled) ENABLE = 2V ● 250 500 µA

PSRR Power Supply Rejection Ratio 4V to 5.5V ● 55 90 dB

 The ● denotes the specifi cations which apply over the full operating 
temperature range, otherwise specifi cations are at TA = 25°C. VCCA = VCCB = VCCC = 5V, VEEA = VEEB = VEEC = 0V, ENABLE = 0.8V, +INA 
shorted to +INB (+IN), –INA shorted to –INB (–IN), VOCM = 2.2V, Input common mode voltage = 2.2V, no RLOAD unless otherwise noted.

 TA = 25°C, VCCA = VCCB = VCCC = 5V, VEEA = VEEB = VEEC = 0V, 
ENABLE = 0.8V, +INA shorted to +INB (+IN), –INA shorted to –INB (–IN), VOCM = 2.2V, Input common mode voltage = 2.2V, no RLOAD 
unless otherwise noted.

DC ELECTRICAL CHARACTERISTICS

AC ELECTRICAL CHARACTERISTICS
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SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

Common Mode Voltage Control (VOCM Pin)

–3dBBWCM Common Mode Small-Signal –3dB 
Bandwidth

0.1VP-P at VOCM, Measured Single-Ended at +OUT 
and –OUT

300 MHz

SRCM Common Mode Slew Rate 1.2V to 3.6V Step at VOCM 500 V/µs

Noise/Harmonic Performance Input/output Characteristics

1kHz Signal

Second/Third Harmonic Distortion 2VP-P Differential (+OUTFILTERED, –OUTFILTERED) –100 dBc

2VP-P Differential (+OUT, –OUT) –100 dBc

2VP-P Differential (+OUT, –OUT), RL = 100Ω –100 dBc

3.2VP-P Differential (+OUTFILTERED, 
–OUTFILTERED)

–91 dBc

3.2VP-P Differential (+OUT, –OUT) –91 dBc

3.2VP-P Differential (+OUT, –OUT), RL = 100Ω –91 dBc

Third-Order IMD 2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 0.95kHz, f2 = 1.05kHz

–102 dBc

2VP-P Differential Composite (+OUT, –OUT), 
RL = 100Ω, f1 = 0.95kHz, f2 = 1.05kHz

–102 dBc

3.2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 0.95kHz, f2 = 1.05kHz

–93 dBc

OIP31k Output Third-Order Intercept Differential (+OUTFILTERED, –OUTFILTERED), 
f1 = 0.95kHz, f2 = 1.05kHz

54 dBm

en1k Input Referred Noise Voltage Density 2.15 nV/√Hz

1dB Compression Point 22.7 dBm

10MHz Signal

Second/Third Harmonic Distortion 2VP-P Differential (+OUTFILTERED, –OUTFILTERED) –94 dBc

2VP-P Differential (+OUT, –OUT) –94 dBc

2VP-P Differential (+OUT, –OUT), RL = 100Ω –86 dBc

3.2VP-P Differential (+OUTFILTERED, 
–OUTFILTERED)

–85 dBc

3.2VP-P Differential (+OUT, –OUT) –85 dBc

3.2VP-P Differential (+OUT, –OUT), RL = 100Ω –77 dBc

Third-Order IMD 2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 9.5MHz, f2 = 10.5MHz

–96 dBc

2VP-P Differential Composite (+OUT, –OUT), 
RL = 100Ω, f1 = 9.5MHz, f2 = 10.5MHz

–96 dBc

3.2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 9.5MHz, f2 = 10.5MHz

–87 dBc

OIP310M Output Third-Order Intercept Differential (+OUTFILTERED, –OUTFILTERED), 
f1 = 9.5MHz, f2 = 10.5MHz

51 dBm

NF Noise Figure Measured Using DC800A Demo Board 13.7 dB

en10M Input Referred Noise Voltage Density 2.15 nV/√Hz

1dB Compression Point 22.6 dBm

50MHz Signal

Second/Third Harmonic Distortion 2VP-P Differential (+OUTFILTERED, –OUTFILTERED) –80 dBc

2VP-P Differential (+OUT, –OUT) –78 dBc

2VP-P Differential (+OUT, –OUT), RL = 100Ω –75 dBc

 TA = 25°C, VCCA = VCCB = VCCC = 5V, VEEA = VEEB = VEEC = 0V, 
ENABLE = 0.8V, +INA shorted to +INB (+IN), –INA shorted to –INB (–IN), VOCM = 2.2V, Input common mode voltage = 2.2V, no RLOAD 
unless otherwise noted.

AC ELECTRICAL CHARACTERISTICS
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Note 1: Absolute Maximum Ratings are those values beyond which the life of a 
device may be impaired.
Note 2: As long as output current and junction temperature are kept below the 
Absolute Maximum Ratings, no damage to the part will occur.
Note 3: The LT1993C-4 is guaranteed functional over the operating temperature 
range of –40°C to 85°C.

Note 4: The LT1993C-4 is guaranteed to meet specifi ed performance from 0°C to 
70°C. It is designed, characterized and expected to meet specifi ed performance 
from –40°C and 85°C but is not tested or QA sampled at these temperatures. The 
LT1993I-4 is guaranteed to meet specifi ed performance from –40°C to 85°C.
Note 5: This parameter is pulse tested.
Note 6: This parameter is guaranteed to meet specifi ed performance through design 
and characterization. It has not been tested.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

3.2VP-P Differential (+OUTFILTERED, 
–OUTFILTERED)

–71 dBc

3.2VP-P Differential (+OUT, –OUT) –69 dBc

3.2VP-P Differential (+OUT, –OUT), RL = 100Ω –66 dBc

Third-Order IMD 2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 49.5MHz, f2 = 50.5MHz

–81 dBc

2VP-P Differential Composite (+OUT, –OUT), 
RL = 100Ω, f1 = 49.5MHz, f2 = 50.5MHz

–80 dBc

3.2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 49.5MHz, f2 = 50.5MHz

–72 dBc

OIP350M Output Third-Order Intercept Differential (+OUTFILTERED, –OUTFILTERED), 
f1 = 49.5MHz, f2 = 50.5MHz

43 dBm

NF Noise Figure Measured Using DC800A Demo Board 14.1 dB

en50M Input Referred Noise Voltage Density 2.25 nV/√Hz

1dB Compression Point 19.7 dBm

70MHz Signal

Second/Third Harmonic Distortion 2VP-P Differential (+OUTFILTERED, –OUTFILTERED) –73 dBc

2VP-P Differential (+OUT, –OUT) –71 dBc

2VP-P Differential (+OUT, –OUT), RL = 100Ω –70 dBc

Third-Order IMD 2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 69.5MHz, f2 = 70.5MHz

–74 dBc

2VP-P Differential Composite (+OUT, –OUT), 
RL = 100Ω, f1 = 69.5MHz, f2 = 70.5MHz

–71 dBc

OIP370M Output Third-Order Intercept Differential (+OUTFILTERED, –OUTFILTERED), 
f1 = 69.5MHz, f2 = 70.5MHz

40 dBm

NF Noise Figure Measured Using DC800A Demo Board 14.5 dB

en70M Input Referred Noise Voltage Density 2.35 nV/√Hz

1dB Compression Point 18.5 dBm

100MHz Signal

Second/Third Harmonic Distortion 2VP-P Differential (+OUTFILTERED, –OUTFILTERED) –61 dBc

2VP-P Differential (+OUT, –OUT) –63 dBc

2VP-P Differential (+OUT, –OUT), RL = 100Ω –62 dBc

Third-Order IMD 2VP-P Differential Composite (+OUTFILTERED, 
–OUTFILTERED), f1 = 99.5MHz, f2 = 100.5MHz

–61 dBc

2VP-P Differential Composite (+OUT, –OUT), 
RL = 100Ω, f1 = 99.5MHz, f2 = 100.5MHz

–63 dBc

OIP3100M Output Third-Order Intercept Differential (+OUTFILTERED, –OUTFILTERED), 
f1 = 99.5MHz, f2 = 100.5MHz

33.5 dBm

NF Noise Figure Measured Using DC800A Demo Board 15.1 dB

en100M Input Referred Noise Voltage Density 2.55 nV/√Hz

1dB Compression Point 17.8 dBm

 TA = 25°C, VCCA = VCCB = VCCC = 5V, VEEA = VEEB = VEEC = 0V, 
ENABLE = 0.8V, +INA shorted to +INB (+IN), –INA shorted to –INB (–IN), VOCM = 2.2V, Input common mode voltage = 2.2V, no RLOAD 
unless otherwise noted.

AC ELECTRICAL CHARACTERISTICS
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Distortion (Filtered) vs Frequency 
Differential Input, No RLOAD

Distortion (Unfi ltered) vs 
Frequency, Differential Input,
No RLOAD

Distortion vs Output Amplitude 
70MHz Differential Input
No RLOAD

Output 1dB Compression vs 
Frequency Noise Figure vs Frequency

Reverse Isolation vs Frequency
Differential Input Impedance vs 
Frequency

Differential Output Impedance vs 
Frequency

TYPICAL PERFOR   A  CE CHARACTERISTICS
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