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3.3V LVDS High Speed Differential Driver/Receiver

General Description

This driver and receiver pair are designed for high speed
interconnects utilizing Low Voltage Differential Signaling
(LVDS) technology. The driver translates LVTTL signals to
LVDS levels with a typical differential output swing of
350mV and the receiver translates LVDS signals, with a
typical differential input threshold of 100mV, into LVTTL
levels. LVDS technology provides low EMI at ultra low
power dissipation even at high frequencies. This device is
ideal for high speed clock or data transfer.

Features

Greater than 400Mbs data rate

3.3V power supply operation

0.5ns maximum differential pulse skew
2.5ns maximum propagation delay
Low power dissipation

Power-Off protection

100mV receiver input sensitivity

Fail safe protection open-circuit, shorted and terminated
conditions

Meets or exceeds the TIA/EIA-644 LVDS standard
Flow-through pinout simplifies PCB layout
14-Lead SOIC and TSSOP packages save space

Ordering Code:

Order Number

Package Number

Package Description

FIN1019M

M14A

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

FIN1019MTC

MTC14

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Function Table

Connection Diagram

Inputs Outputs
— DE 1 14 Ve
Rin+ Rin- E Rout Dy 2] 13 NC
L H L L Ne 3] 12 Dour+
H L L H Rout 4[] 11 Dout-
X X H Z ne s 10 Rine
Fail Safe Condition L H = I
an 7] 8 RE
Din DE Dout+ | Dourt-
L H L H . L
o o o 3 Pin Descriptions
X L pA pA Pin Name Description
Open-Circuit or Z H L H Din LVTTL Data Input
H=HIGH Logic Level L=Low Logic Level X =Don't Care Dout+ Non-inverting LVDS Output
Z = High Impedance Fail Safe = Open, Shorted, Terminated -
Dout- Inverting LVDS Output
DE Driver Enable (LVTTL, Active HIGH)
RN+ Non-Inverting LVDS Input
Rin- Inverting LVDS Input
Rout LVTTL Receiver Output
RE Receiver Enable (LVTTL, Active LOW)
Vee Power Supply
GND Ground
NC No Connect
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(e}
g | Absolute Maximum Ratingsote 1) Recommended Operating
2 Supply Voltage (V) -0.5V to +4.6V Conditions
L LVTTL DC Input Voltage (D), DE, RE) -0.5Vto +6V  supply Voltage (Vee) 3.0V to 3.6V
LVDS DC Input Voltage (Rjn+ Rin-) -05V10 4.7V Input Voltage (V) 010 Ve
LVTTL DC Output Voltage (Royt) —0.5Vto +6V  Magnitude of Differential Voltage
LVDS DC Output Voltage (Doyt+ Dout-) -0.5Vto 4.7V (IVipl) 100 mV to Ve
LVDS Driver Short Circuit Current (Iosp) Continuous  Common-Mode Input Voltage Vo) 0.05V to 2.35V
LVTTL DC Output Current (Io) 16 mA  Operating Temperature (T ) -40°C to +85°C
Storage Temperature Range (Ts7g) -65°C to +150°C
Max Junction Temperature (T ;) 150°C
Lead Temperature (T) Note 1: The “Absolute Maximum Ratings™: are those values beyond which
(Soldering, 10 seconds) 260°C. famege o e e iy o, The ook et s e
ESD (Human Body Model) > 6500V  power supply, temperature and output/input loading variables. Fairchild
ESD (Machine Model) > 300V does not recommend operation of circuits outside databook specification.
DC Electrical Characteristics
Over supply voltage and operating temperature ranges, unless otherwise specified
. Min Typ Max )
Symbol Parameter Test Conditions Units
(Note 2)
LVDS Differential Driver Characteristics
Vop Output Differential Voltage 250 350 450 mvVv
AVop Vop Magnitude Change from 25 mv
Differential LOW-to-HIGH R_ =100Q, See Figure 1
Vos Offset Voltage 1.125 1.25 1.375 \Y
AVpg Offset Magnitude Change from
Differential LOW-to-HIGH 2 mv
lozp Disabled Output Leakage Current Vout = Ve or GND, DE =0V +20 HA
lorr Power Off Output Current Vee =0V, Voyr =0V or 3.6V +20 HA
los Short Circuit Output Current Vout =0V, DE = V¢ -8 mA
Vop = 0V, DE = Ve +8
LVTTL Driver Characteristics
Von Output HIGH Voltage lop = —100 pA, RE=0vV,
- Vee -0.2
See Figure 6 and Table 1
lon = =8 MA, RE =0V, V|p =400 mV 04 v
V|p =400 mV, V|c = 1.2V, see Figure 6
VoL Output LOW Voltage loL =100 A, RE=0V, Vip =-400 mV 02
See Figure 6 and Table 1
loL = -8 MA, RE = 0V, V|p = =400 mV 05 v
V|p =—400 mV, V|c = 1.2V, see Figure 6
loz Disabled Output Leakage Current Vout = Vee of GND, RE = V¢ +20 HA
LVDS Receiver Characteristics
V1H Differential Input Threshold HIGH See Figure 6 and Table 1 100 mv
VL Differential Input Threshold LOW See Figure 6 and Table 1 -100 mv
Iin Input Current Vin=0Vor Ve +20 HA
lioFF) Power-OFF Input Current Vee =0V, V) =0V or 3.6V +20 HA
LVTTL Driver and Control Signals Characteristics
Viy Input HIGH Voltage 2.0 Vee \Y
Vi Input LOW Voltage GND 0.8 \
In Input Current Vin=0Vor Ve +20 HA
lioFF) Power-OFF Input Current Vee =0V, V) =0V or 3.6V +20 HA
Vik Input Clamp Voltage ik =-18 mA -15 \
www.fairchildsemi.com 2
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DC Electrical Characteristics (continued)

Device Characteristics

lcc Power Supply Current Driver Enabled, Driver Load: R =100 Q 125 mA
Receiver Disabled, No Receiver Load
Driver Enabled, Driver Load: R_ =100 Q,
Receiver Enabled, (R, = 1V and Ry- = 1.4V) 125 mA
or (Rjn+ = 1.4V and Royt-=1V)
Driver Disabled, Receiver Enabled,

(Rin+ =1V and Rjy- = 1.4V) or 7.0 mA

(Rin+ =1.4Vand Rj- = 1V)

Driver Disabled, Receiver Disabled 7.0 mA
Cin Input Capacitance Any LVTTL or LVDS Input 4 pF
Cout Output Capacitance Any LVTTL or LVDS Output 6 pF

Note 2: All typical values are at T, = 25°C and with V¢ = 3.3V.

AC Electrical Characteristics

Over supply voltage and operating temperature ranges, unless otherwise specified

. Min Typ Max .
Symbol Parameter Test Conditions Units
(Note 3)
Driver Timing Characteristics
t Differential Propagation Dela)
e LOW-to-HIGH " ’ 05 15 ne
tPHLD Differential Propagation Delay
HIGH-to-LOW R, =100 Q, C_ =10 pF, 05 15 ne
trLHD Differential Output Rise Time (20% to 80%) See Figure 2 and Figure 3 0.4 1.0 ns
tTHLD Differential Output Fall Time (80% to 20%) 0.4 1.0 ns
tsk(p) Pulse Skew [tp H - tpyL| 0.5 ns
tsk(pp) Part-to-Part Skew (Note 4) 1.0 ns
tzHD Differential Output Enable Time from Z to HIGH | R = 100Q, C| = 10 pF, 5.0 ns
tzip Differential Output Enable Time from Z to LOW | See Figure 4 and Figure 5 5.0 ns
thzp Differential Output Disable Time from HIGH to Z 5.0 ns
tzp Differential Output Disable Time from LOW to Z 5.0 ns
Receiver Timing Characteristics
tpLy Propagation Delay LOW-to-HIGH 0.9 25 ns
tpHL Propagation Delay HIGH-to-LOW 0.9 25 ns
trn Output Rise time (20% to 80%) |Vipl =400 mV, C| =10 pF, 0.5 ns
trHL Output Fall time (80% to 20%) See Figure 6 and Figure 7 0.5 ns
tskP) Pulse Skew | tp - tpy | 0.5 ns
tsk(pp) Part-to-Part Skew (Note 4) 1.0 ns
tzn LVTTL Output Enable Time from Z to HIGH 5.0 ns
tz LVTTL Output Enable Time from Z to LOW R =500 Q, C_ =10 pF, 5.0 ns
thz LVTTL Output Disable Time from HIGH to Z See Figure 8 5.0 ns
tz LVTTL Output Disable Time from LOW to Z 5.0 ns

Note 3: All typical values are at T = 25°C and with Ve = 5V.

Note 4: tgipp) is the magnitude of the difference in propagation delay times between any specified terminals of two devices switching in the same direction
(either LOW-to-HIGH or HIGH-to-LOW) when both devices operate with the same supply voltage, same temperature, and have identical test circuits.

6TOTNIH
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20V _, 1
<
0.8V SR2

FIGURE 1. Differential Driver DC Test Circuit

t,=2ns

e

Input 1.5V
GND
teLup teaLp

Dout- Von

DouT+ Voo
""""""" +Voo

VDIFF = {PouT+ - {PouT} v ov
20%

-Vob

o

trino

FIGURE 3. AC Waveforms for Differential Drive

r

CL L
(Note B) -
T Dout+
Input 2R
(Note A)
O
Dour-

o L
(Note B) I

Note A: Input pulses have frequency = 10 MHz, tg or t =2 ns
Note B: C includes all probe and fixture capacitances

FIGURE 2. Differential Driver Propagation Delay and
Transition Time Test Circuit

o [ 1

(Note B)

Dout-

Input
(Note A)

G
(Note B)I

Note B: Input pulses have the frequency = 10 MHz, tg or te =2 ns
Note A: C includes all probe and fixture capacitances

FIGURE 4. Differential Driver Enable and
Disable Test Circuit

t.= 2ns lg—t.=2ns
R —>| t; 3v
0% 10%‘1—\
DE 50% 50% X
10% -90% oV
> tozup [ » tPHZDI ¢
Vorp
D or D -
OUT+ OUT 50% 50%
— 1.2v
—»| tpzp [E— b tpLZD -
—\ 1.2V
DouT+ or DouT- - 50% 50%
A

FIGURE 5. Enable and Disable AC Waveforms
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RiN+

[+,
Inputs

(NoteA) A

RIN-

glc =(Ma* V)2

A

Note B: C includes all probe and fixture capacitance

FIGURE 6. Differential Receiver Voltage Definitions and Propagation Delay and Transition Time Test Circuit

Note A: Input pulses have frequency = 10 MHz, tg or tg = 1ns

=

RouTt

G
(Note B) I

TABLE 1. Receiver Minimum and Maximum Input Threshold Test Voltages

Downloaded from Elcodis.com electronic components distributor

Applied Voltages (V) Resulting Differential Resulting Common Mode
Input Voltage (mV) Input Voltage (V)

Via Vig Vip Vic
1.25 1.15 100 1.2
1.15 1.25 -100 12

2.4 2.3 100 2.35

23 24 -100 2.35

0.1 0 100 0.05

0 0.1 -100 0.05

15 0.9 600 1.2

0.9 15 -600 1.2

2.4 1.8 600 2.1

1.8 24 -600 21

0.6 0 600 0.3

0 0.6 -600 0.3

5 www.fairchildsemi.com
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RIN- 1.4V

FIN1019

RiN+ 1.0V

tr = 1ns le—tr = 1ns
+400mV
90% 10%
LVDS Input oV oV
RN+ -{RIN | ] X
10% L 90% -400mV
—»| tpn —» L l‘—
Vou
80%
LVTTL Output 509,
20%

Vou

FIGURE 7. LVDS Input to LVTTL Output AC Waveforms

Test Circuit for LVTTL Outputs

Switch
Test

tati

From 500 .6V sod :
Output VAVAY, o Open e
Under a GND tpz/trLz 6V

Test 500

(Note A) tonz/tozn GND

Voltage Waveforms Enable and Disable Times

—\ 3V
50% /
LVTTL Input 0%

50%
(Note B) \ / ov

—P —
RoyT when 3V
RN+ =LOW & 0,
RiN. = HIGH 0%

VoL +0.3V
VL)L

—> tp; —> p |1—
RouT when e Loz Vou

R =HIGH &
R:Ef= Low 50% Von -0.3V

GND

FIGURE 8. LVTTL Outputs Test Circuit and AC Waveforms
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DC / AC Typical Performance Curves

Drivers

1.62

1.60
R( = 100 Ohms

1881 Tp =25°C

1.56

1.54

1.52 4

1.50
1.48

1.46

VoH Output High Voltage (V)

1.44
142

1.40

3 3.1 3.2 33 34 35 3.6
V¢ - Power Supply Voltage (V)

FIGURE 9. Output High Voltage vs.
Power Supply Voltage

6.7
<
g 65
= 63
5 VouT =0V
Sk VIN =VCCOrGND| |
Q 59 TA =25°C —
3 57
O 55 ==
= dav" -
(% 5.3 et
5 5.1 1
g 4.9 4=
T AT : : : -
8 3 3.1 32 33 3.4 35 36

V¢ - Power Supply Voltage (V)

FIGURE 11. Output Short Circuit Current vs.
Power Supply Voltage

500
R| =100 Ohms

= 0,

0 Ta=25°C

400 -

350

Differential Output Voltage (mV)

300

250

80 90 100 110 120 130 140 150
Load Resistor (Ohms)

FIGURE 13. Differential Output Voltage vs.
Load Resistor

124

122 R_ =100 Ohms[
- 0

2 4201 | TA=25°C |

S
2118
8
5116
2 1.14
S
210
S 1.08
' 1.06
-
O1.04
1.02
1.00

—_—

3 34 3.2 33 34 35 36
V¢ - Power Supply Voltage (V)

FIGURE 10. Output Low Voltage vs.
Power Supply Voltage

R =100 Ohms
Ta =25°C

450

400

350 - R

300

Differential Output Voltage (mV)

250

3 3.1 3.2 3.3

3.4 35 36
V¢ - Power Supply Voltage (V)

FIGURE 12. Differential Output Voltage vs.
Power Supply Voltage

1.42
1.40

e (V)
2 @
& &

W
[N N

R, = 100 Ohms
Ta=25C ||

- Offset Voltag

3 3.1 3.6

32 33 34 35
V¢ - Power Supply Voltage (V)

FIGURE 14. Offset Voltage vs.
Power Supply Voltage
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DC / AC Typical Performance Curves

Icc - Power Supply Current (mA)

3
S
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< Vcc =33V
Ewsol—|R_ =100 Ohms
‘5 TaA =25°C
5 130
o
>
&110
=]
[2]
g /
3 %
g (=g
' T
070
©

50

001 01

1 10
Frequency (MHz)

FIGURE 15. Power Supply Current vs.

Frequency
990 I I
940 Freq =1 MHz
VIN =3V
8% R =100 Ohms
CL =10pF
840 Vcc =33V
79
\
740
\
6.90
6.40
-40 -5

10 35 @
TA = Ambient Temperature (°C)

FIGURE 17. Power Supply Current vs.
Ambient Temperature

ae--t —t
e ‘ PLHD PHLD

1.5 {vcc =33V

1.4 4|Freq =1MHz

R_ =100 Ohms

13 TlcL =10pF

1.2

11

1.0 S

0.9

0.8

0.7
0.6

2o5

g 40

tpHLD - Differential Propagation Delay (ns)

1
-15 10 35 60 85
Ambient Temperature (°C)

FIGURE 19. Differential Propagation Delay vs.
Ambient Temperature

(Continued)

99 T T

— VIN =3V
E o4l | Freq=1MHz
= R =100 Ohms
8 | CL =10pF
g TA =25°C
> 84
=
Q
=]
w 79
— /
% 74 |
& _—
Q 6o
©
6.4
3 31 32 33 34 36
Ve - Power Supply Voltage (V)
FIGURE 16. Power Supply Current vs.
Power Supply Voltage
2 ----tpLHD ——1tPHLD
K
2 Freq =1 MHz
= R_ =100 Ohms
2 CL =10pF
S TA =25°C
8
2 200
o
s
5 150
£
a
P T SUPEES PE BPP S RS SPPPPEP
= 1.00
I —
4
a
Lo
8 3 31 35 36

500
450 1{ Freq =1 MHz
400 H CL
350

300

200
150

100

Differential Skew (ps)
»
3
g

32 33 34
Ve - Power Supply Voltage (V)

FIGURE 18. Differential Propagation Delay vs.
Power Supply

RL =100 Ohms
=10 pF
[|TA =25°C

N

0 T T

3 3.2 3.4
V¢ - Power Supply Voltage (V)

FIGURE 20. Differential Skew (tp| - tpyy ) VS.
Power Supply Voltage

3.6
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DC / AC Typical Performance Curves (continued)
500
7 Vcc =33V S LE —hHL
= Freq =1 MHz 1o
2 4001 |R_ =100 Ohms g
7} CL =10pF =
3 £ &0 -
5 30 S
a c 80
e o
o = 70
T 200 2
2 2 : Freq =1 MHz
5 Y RL =100 Ohms
., 100 ™ CL =10pF [ |
(=) ~
b o Ta =25°C
5 T
0 : ' I F e
-40 -15 10 K] 60 8 ™
Ambient Temperature (°C) 3 31 32 33 34 35 36
Ve - Power Supply Voltage (V)
FIGURE 21. Differential Pulse Skew (tp_ - tpy) VS. FIGURE 22. Transition Time vs.
Ambient Temperature Power Supply Voltage
“cotHL —— e
1000
950
g 900
ORI —— AR LR LR
E
(S
c
2 750
3
g 70 Freq =1 MHz
F s RL =100 Ohms
Y CL =10pF
«,E L TA =25°C
i 550
|
= 500
450
400 T T T
-40 15 10 35 60 85
Ta - Ambient Temperature (°C)
FIGURE 23. Transition Times vs.
Ambient Temperature
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()}
= | DC/AC Typical Performance Curves
— .
Z Receiver
L s 200
Vip =200 mV
= 25°C S 190
% 3.6 é
o [}
£ & 180
= s
=) S
i 3170
5 5 V|p =-200 mV
g e Ta =25°C
OI le] e loL=8mA
T o
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e 3 3' 3'2 3‘3 3'4 3'5 3.6 140 ‘ ‘ ‘
Al - . : : 3 31 32 33 34 35 36
Vcc - Power Supply Voltage (V) Ve - Power Supply Voltage (V)
FIGURE 24. Output High Voltage vs. FIGURE 25. Output Low Voltage vs.
Power Supply Voltage Power Supply Voltage
70.0
z BT [
E w50 . Vcc =33V
p z VID =200 mv|
§ 600 E® el =10pF
3 = Ta =25°C
2 550 5
S 3 150
o [&]
O 500 / = z
.g VouTt =0V g
5 0 TA =25°C UL) 10.0
5 :
g -40.0 % o =
o 350 ©
O
-30.0 T 00
3 3.1 32 33 34 35 36 oot o1 |\}|0HZ) 10 1000
Ve - Power Supply Voltage (V)
FIGURE 26. Output Short Circuit Current vs. FIGURE 27. Power Supply Current vs.
Power Supply Voltage Frequency
45 T 4
2“,Freq=1MHz 2A
E .| |VID =1200mV| £ Freq=1MHz | |
= |CL =10pF = VD =]200mV |
&« |Ta_=25°C g CL =10pF | |
3 3 Vce =3.3V —
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5. 5.
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9. o
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3‘3 31 32 33 34 35 36 3
-40 -15 10 3 60 8
Vcc- Power Supply Voltage (V) Tp - Ambient Temperature (°C)
FIGURE 28. Power Supply Current vs. FIGURE 29. Power Supply Current vs.
Power Supply Voltage Ambient Temperature
www.fairchildsemi.com 10

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5209142/FIN1019MTCX_NL.html

DC / AC Typical Performance Curves (continued)
z ‘ = = =PHLD ——tpLHD
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z \ B I
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FIGURE 30. Differential Propagation Delay vs. FIGURE 31. Differential Propagation Delay vs.
Power Supply Voltage Ambient Temperature
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FIGURE 32. Differential Skew (tppy_ - tpyL) VS. FIGURE 33. Differential Skew (tp| - tpyL) VS.
Power Supply Voltage Ambient Temperature
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) . ) FIGURE 35. Differential Propagation Delay vs.
FIGURE 34. Differential Propagation Delay vs. pag Y
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FIN1019
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FIGURE 36. Transition Time vs.
Power Supply Voltage
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FIGURE 38. Differential Propagation Delay vs.
Load
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DC / AC Typical Performance Curves (continued)
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FIGURE 37. Transition Time vs.
Ambient Temperature
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FIGURE 39. Transition Time vs.
Load
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Physical Dimensions inches (millimeters) unless otherwise noted

0.335-0.344
(8.509 —8.738)

0.226—0.244
{5.791-6.198)

LEAD NO. 1 /i

IDENT
0.010 yay
{0.254)
0.150 —0.157
{3.810—23.988)
0.010-0.020 . 0.053 - 0.069
{8.25a-0.508) <*° (1.385-1.753)
8° MAX TYP + 0.004—0.010
ALL LEADS . (0.102—0.254)
' ! vy | '
o SEA"NG—_EE ST DN U S A
T <T PLANE T * T
0.014
0.008-0.010 —— 0050 0.014-0.020
7D 203-0.258) _ 0.356) oo - . 0.014-0.020 yyp
VP ALL Lenos 0.004 (ggl:: ?ggg) OE (0.356 - 0.508)
X 406 —1. TP 0.008
TR7) TYP ALL LEADS *wl«m TYP
ALL LEAD TIPS M14A (REV k)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Package Number M14A

6TOTNIH
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Physical Dimensions inches (milimeters) unless otherwise noted (Continued)
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N ' 7 ALLLEADTIPS
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& ALL LEAD TIPS 015 SEE DETAIL A
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00' el 1 \ ‘/ :’[
o 4“» L 0.10:0.05
pm| 0.19-0.30
S 12.00° TOP & BOTTOM
P RO.09 MI
- GAGE PLANE
NOTES:
A. CONFORMS TO JEDEC REGISTRATION MO-153, VARIATION AB, 080 e

REF NOTE 6, DATE 7/93.
. DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD FLASH, AND
TIE BAR EXTRUSIONS.

DIMENSIONS AND TOLERANCES PER ANSI Y14.5M, 1982.

jor)

0.6 0.1 L \\ SEATING PLANE
1.00—= F0.09 MIN

DETAIL A

o

=]

MTC14RevC3

14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC14

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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