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Symbol | Parameter | Conditions | Pin | Min | Typ | Max | Units
DIFFERENTIAL DRIVER CHARACTERISTICS
Vobp Output Differential Voltage R 0O 100Q (Figurel) poOo, | 250 350 450 mv
AVop | Vop Magnitude Change DoO 6 60 mv
Vos Offset Voltage 1 1.25 17 \Y
AVog Offset Magnitude Change 5 60 mv
lozp TRI-STATE® Leakage VoutO Vecor GND, DED OV 010 | £1 [ 010 | pA
loxp Power-Off Leakage VoytO 3.6V or GND, Ve O OV 010 | £1 | 010 | pA
losp Output Short Circuit Current VoutO OV, DEO V¢ 010 | O6 04 mA
DIFFERENTIAL RECEIVER CHARACTERISTICS
Von Voltage Output High VIDOO 100 mV [loy 00 400p A Rout | 29 33 Y
Inputs Open 2.9 33 \%
VoL Voltage Output Low loo O 20mA, VIDOO 100 mV 0.1 0.4 \Y
los Output Short Circuit Current Vout O OV 07 [ 034 |02 | mA
V1h Input Threshold High RO, 0100 | mVv
Vrh Input Threshold Low RIO 0100 mv
N Input Current ViyOO 2.4V orQV, Vec O 3.6V or OV 010 | +£1 [ 010 | pA
DEVICE CHARACTERISTICS
Vin Minimum Input High Voltage Din» 2.0 Vee \
Vi Maximum Input Low Voltage DE,RE| GND 0.8 \
liH Input High Current VinO Vcor 24V +1 | +£10 | pA
I Input Low Current V,nO GND or 0.4V +1 |10 | pA
Ve Input Diode Clamp Voltage lceamp 00 18 MA 015|007 \
lccp Power Supply Current DEO REO Vee Vee 9 125 mA
lccr DEO RED OV 45 | 70 | mA
lccz DEC OV,RED Ve 37 | 70 | mA
lec DED Vg, RED OV 51 20 | mA
Co output | Capacitance DOO , 5 pF
DOO
CRinput | Capacitance RIO, 5 pF
RIO
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DCOOOODO (Note2d3)
00000000VeeO0O 50+ 05v0T,00 40000 850

Symbol | Parameter | Conditions | Pin | Min | Typ | Max | Units
DIFFERENTIAL DRIVER CHARACTERISTICS
Vob Output Differential Voltage RO 100Q (Figurel) pon , 250 360 450 mV
AVop | Vop Magnitude Change DOO 6 60 | mv
Vos Offset Voltage 1 1.25 18 \Y
AVog Offset Magnitude Change 5 60 mv
lozb TRI-STATE Leakage VourD Ve or GND, DEO OV 010 | +1 [ 010 | pA
loxp Power-Off Leakage VoutD 5.5V or GND, VO OV 010 | +1 |010 | pA
losp Output Short Circuit Current VoutU OV,DEUO Ve 010 | 06 04 mA
DIFFERENTIAL RECEIVER CHARACTERISTICS
Von Voltage High VIDOO 100 mV [loy 00 400p A Rour | 43 | 50 Y
Inputs Open 4.3 5.0 \%
VoL Voltage Output Low loo 0 20mA, VID OO 100 mV 0.1 0.4 \Y
los Output Short Circuit Current VoutO OV 0150 075 | 040 | mA
V1y Input Threshold High RIO, 0100 | mv
Vry Input Threshold Low RIO 'O 100 mv
N Input Current VinO0oO 2.4V or OV, Vec O 5.5V or OV o1 | £1 | 015 | pA
DEVICE CHARACTERISTICS
ViH Minimum Input High Voltage Din.DE | 20 Vee \Y
VL Maximum Input Low Voltage RE GND 0.8 \
hH Input High Current VinO Vecor24V +1 | +£10 | pA
I Input Low Current VO GND or 0.4V +1 | +£10 | pA
Vo Input Diode Clamp Voltage lcLampO0 18 MA 015|008 \
lcep Power Supply Current DE[O REO Vee Vee 12 19 mA
lccr DEO REO OV 5.8 8 mA
lccz DED OV, RED Ve 45 | 85 | mA
lcc DEO Vce RED OV 18 8 | mA
Co ouput | Capacitance bpono, 5 pF
DOO
CRinput | Capacitance RIO, 5 pF
RIO

Note1: O000O000O0O0OO0O0O0O0O00000O0OCOO0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0000C00O0
g0o0o00ooooOooooboobooOoooOoOoOOOOooOoOoooo

Note2: 0000000000000 O0O00000DOOOOOO0OO0DOO0O0DDOO00O0DO00O000O0Vep0AVep0000000000O000D0O
oooooooooooa

Note3: OOOD0D0O0OVeOO33VODNOO 50V0T,00 25000000

Note 4: ESD 0O : HBM(L5kQ O 100pF) 0 2000V 0 EIAJCQ 0 200pF) O 200V

Note5: C_O0D000OO0DO0OO0O0ODOOOO

Note6: 0 O000000000D0000000ODODfD 1MHzOZo0 50010 0 6ns(00000:000 1000)

ACOOODOO (Noted)
00000000V OO 33V 03vOT,00 40000 850

Symbol | Parameter Conditions | Min | Typ | Max | Units
DRIVER TIMING REQUIREMENTS
teHLD Differential Propagation Delay High to Low R O 100Q, 20 4.0 6.5 ns
tpLHD Differential Propagation Delay Low to High C 0 10pF 1.0 5.6 7.0 ns
tskp Differential Skew [tpy p O tp Hpl (Figure2 and Figure 3) 04 1.0 ns
trLH Transition Time Low to High 0.2 0.7 3.0 ns
tTHL Transition Time High to Low 0.2 0.8 3.0 ns
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ACOODOODO (Noteg) (D DOO)
00000000Ve:00 33V 03VOT,00 40000 850

Symbol | Parameter Conditions | Min | Typ | Max | Units

DRIVER TIMING REQUIREMENTS

tpyz Disable Time Highto Z RO 100Q, 15 4.0 8.0 ns
tp 2z Disable Time Low to Z C 0O 10pF 25 5.3 9.0 ns
tezH Enable Time Z to High (Figure4 and Figure5) 4.0 6.0 8.0 ns
tpzL Enable Time Z to Low 35 6.0 8.0 ns

RECEIVER TIMING REQUIREMENTS

tpHLD Differential Propagation Delay High to Low C_ 0 10pF 3.0 58 7.0 ns
tpLHD Differential Propagation Delay Low to High VID O 200 mV 3.0 5.6 9.0 ns
tskp Differential Skew [tpy p O tp Hpl (Figure6 and Figure 7) 0.55 15 ns
t, Rise Time 0.15 20 3.0 ns
t Fall Time 0.15 0.9 3.0 ns
tpHz Disable Time High to Z R, O 500Q, 3.0 4.0 6.0 ns
tpLz Disable TimeLow to Z C_0O 10pF 3.0 45 6.0 ns
tezH Enable Time Z to High (Figure 8 and Figure9) 3.0 6.0 8.0 ns
tpz1 Enable Time Z to Low 3.0 6.0 8.0 ns
ACOODODOO (Noted)
00000000V OOSbs0vE 05VvOT,00 40000 850

Symbol | Parameter Conditions | Min | Typ | Max | Units

DRIVER TIMING REQUIREMENTS

tpHLD Differential Propagation Delay High to Low RO 100Q, 20 33 6.0 ns
teLHD Differential Propagation Delay Low to High C_ 0O 10pF 1.0 3.3 5.0 ns
tskp Differential Skew |tpy p O tp Hpl (Figure2 and Figure 3) 0.6 1.0 ns
trLH Transition Time Low to High 0.15 0.9 3.0 ns
trHL Transition Time High to Low 0.15 12 3.0 ns
tpHz Disable Time Highto Z R O 100Q, 15 35 7.0 ns
tp 7 Disable TimeLow to Z C 0O 10pF 3.0 5.2 9.0 ns
tezH Enable Time Z to High (Figure4 and Figure5) 20 4.5 7.0 ns
tez1 Enable Time Z to Low 20 45 7.0 ns

RECEIVER TIMING REQUIREMENTS

teHLD Differential Propagation Delay High to Low C_ 0O 10pF, 3.0 6.0 8.0 ns
teLHD Differential Propagation Delay Low to High VvIDO 200 mV 30 5.6 8.0 ns
tskp Differential Skew |tp p O tp Hpl (Figure 6 and Figure 7) 0.7 16 ns
ty Rise Time 0.15 0.8 3.0 ns
t¢ Fall Time 0.15 0.8 3.0 ns
tprz Disable Time Highto Z R, O 5000, 3.0 35 4.5 ns
tp 2 Disable Time Low to Z C, 0O 10pF 35 3.6 7.0 ns
tpzH Enable Time Z to High (Figure 8 and Figure9) 3.0 5.0 7.0 ns
tpzL Enable Time Z to Low 3.0 5.0 7.0 ns
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Test Circuits and Timing Waveforms
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FIGURE 3. Differential Driver Propagation and Transition Time Waveforms
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FIGURE 4. Driver TRI-STATE Delay Test Circuit
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Test Circuits and Timing Waveforms (o oo)
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FIGURE 6. Receiver Propagation Delay and Transition Time Test Circuit
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RO
RI- O]

Pulse

RE
Generator O Vee
500 |

FIGURE 8. Receiver TRI-STATE Delay Test Circuit

ICL 5000

+1.3V

+1.1V

http://www.national.com 6




Test Circuits and Timing Waveforms (o oo)
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FIGURE 10. Terminated Input Fail-Safe Circuit

Typical Application Diagram
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TABLE 1. Functional Table

X O Highor Low logic state
Z [0 High impedance state

MODE SELECTED DE RE
DRIVER MODE H H
RECEIVER MODE L L
TRI-STATE MODE L H
FULL DUPLEX MODE A L
TABLE 2. Transmitter Mode TABLE 3. Receiver Mode
INPUTS OUTPUTS INPUTS
— OUTPUT
DE DI DO O DO DO RE (RID )0 (RIO)
H L L H L L(0 0 100mv) L
H H H L L H(O O 100mv) H
H 20 &0 08 X X L 100mv 0 & 00 100 MV X
L X Z Z o < >

X O Highor Low logic state
Z 0 High impedance state

L O Low state
- L O Low state
HO High state HO High state
TABLE 4. Device Pin Description
Pin Name Pin # Input/Output Description
Din 2 I TTL Driver Input
DO+ 11,12 (0] LVDS Driver Outputs
Rl + 9,10 | LVDS Receiver Inputs
Rout 4 (o] TTL Receiver Output
RE 8 | Receiver Enable TTL Input (Active Low)
DE 1 | Driver Enable TTL Input (Active High)
GND 7 NA Ground
Vee 14 NA Power Supply (3.3V+ 0.3V or 5.0V+ 0.5V)
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00000 oooooDo inches (millimeters)
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> Ba0—308 |~
0.010-0020 .
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8° MAX TYP
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v
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TP

Order Number DS90LV019TM
NS Package Number M14A
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30°

0.010 yax
(0.254)

0.004-0.010
(0.102-0.254)

f

0.014-0.020 1yp
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| SEE DETAIL A
7T
\ e )
[‘ J — / ki
N I
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T e L
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DETAIL A

DIMENSIONS ARE IN MILLIMETERS

TYPICAL, SCALE: 40X

MTC14 (REV C)
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