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Slot Card N Slot Card N+1
MLVDS Drivers/Receivers MLVDS Drivers/Receivers
MM WM MM MW
80QRr &  CLK1A (8 KHz) S 80Q Ry
80QRr & CLK1B (8 KHz) S 80Q Ry
80QRr &  CLK2A (19.44 MHz) < 80QRr
80QRr &  CLK2B (19.44 MHz) S 80QRr
80QRr &  CLKB3A (User Defined up to 100 MHz) S 80Q Ry
80QRr &  CLK3B (User Defined up to 100 MHz) < 80QRr
ATCA Backplane
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Order Number | Receiver Input Function Package Type
DS91D180TMA type 1 Data (OV threshold receiver) SOIC/M14A
DS91C180TMA type 2 Control (offset fail-safe receiver) SOIC/M14A
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FIGURE 1. M-LVDS Receiver Input Thresholds
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M-LVDS Driver

IVyl Differential output voltage magnitude R_=50Q, C,_=5pF 480 650 mvV
AVy, Change in differential output voltage magnitude Figure 2 and Figure 4 _50 0 +50 mv
between logic states
Vosiss) Steady-state common-mode output voltage R, =50Q, C_ = 5pF 0.3 1.8 2.1 \Y
|AV g ss)! Change in steady-st_ate common-mode output Figure 2 and Figure 3 0 +50 mv
voltage between logic states
Vos(er) Peak-to-peak common-mode output voltage (Vospp) @ 500KHz clock) 143 mV
Vyoo) Maximum steady-state open-circuit output voltage | Figure 5 2.4 Vv
Vz0c) Maximum steady-state open-circuit output voltage 0 24 \Y
Ven Voltage overshoot, low-to-high level output R, =50Q, C, = 5pF, 1.2Vgs| V
Ve Voltage overshoot, high-to-low level output Cp = 0.5pF -0.2Vg v
Figure 7 and Figure 8 (Note 9) s
(" High-level input current (LVTTL inputs) Vi =20V -15 15 WA
e - Low-level input current (LVTTL inputs) V) =0.8V -15 15 pA
VikL Input Clamp Voltage (LVTTL inputs) Iy =-18 mA -1.5 Vv
los Differential short-circuit output current Figure 6 -43 43 mA
M-LVDS Receiver
Vir, Positive-going differential input voltage threshold | See Function Tables Type 1 20 50 mV
Type 2 94 150 mV
Viro Negative-going differential input voltage threshold |See Function Tables Type 1| -50 20 mV
Type2| 50 94 mV
Von High-level output voltage lop = -8mA 24 2.7 \Y
Voo Low-level output voltage loL = 8mA 028 | 04 \Y
loz TRI-STATE output current Vo=0Vor3.6V -10 10 uA
losr Short circuit Rrceiver output current (LVTTL Output) |V, = OV -90 -48 mA
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Symbol | Parameter | Conditions Min ] Typ ] Max ] Units
M-LVDS Bus (Input and Output) Pins
lar by Receiver input or driver high-impedance output Vay =38V, Vg, =12V, 39 VA
current DE =GND
\=/AGYN=DOV or2.4V,Vg,=1.2V,DE 20 +20 uA
Vay=-1.4V,Vg,=12V,
DE=GND 32 bA
lg: Iz Receiver input or driver high-impedance output Vgz=3.8V,V,y =12V, 30 VA
current DE = GND
ZBGZN=DOV or2.4V,V,y=1.2V,DE 20 +20 uA
Vgz=-1.4V,V,, =12V,
DE=GND 32 wA
lags lyz Receiver input or driver high-impedance output Vaoy=Vgz -1.4V<V <38V, DE
differential current (1, - Ig or Iy — 1) —GND -4 | bA
laoFF) Receiver input or driver high-impedance output Vay =38V, V=12V,
lyoFF) power-off current DE =0V 32 pA
O0V<SVisS1.5V
Vay=0Vor24V,Vg,=12V,
DE =0V -20 +20 HA
OV <V S1.5V
Vay=-1.4V, Vg, =12V,
DE =0V -32 pA
0V =SV 1.5V
lg(oFF) Receiver input or driver high-impedance output Vgz=38.8V,V,y =12V,
lz0FF) power-off current DE =0V 32 pA
0V <V, £1.5V
Vgz=0Vor24v,v,,=12v,
DE =0V -20 +20 HA
0V SV s1.5V
Vgz=-1.4V,V,y =12V,
DE =0V -32 pA
0V =SV, =15V
lasorr)y | Receiver input or driver high-impedance output Vay=Vgz -1.4VSV<38Y,
lyz(oFF) power-off differential current DE = 0V -4 +4 HA
(IaoFr) = Ts(oFF) OF lv(orr) = Iz(orR) OV S Vg S 1.5V
Ca Cg Receiver input capacitance V¢c = OPEN 5.1 pF
Cy.C; Driver output capacitance 8.5 pF
Cas Receiver input differential capacitance 2.5 pF
Cyz Driver output differential capacitance 5.5 pF
Cam: Receiver input or driver output capacitance balance 10
Cyz (Ca/Cg or Cy/C,) ’
SUPPLY CURRENT (V)
lcen Driver Supply Current R, =500, DE =V, RE = V¢ 17 | 295 | mA
locz TRI-STATE Supply Current DE = GND, RE = V¢ 7 9.0 | mA
leer Receiver Supply Current DE = GND, RE = GND 14 18.5 mA
lece Supply Current, Driver and Receiver Enabled DE = V., RE = GND 20 295 | mA
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DRIVER AC SPECIFICATION

toLH Differential Propagation Delay Low to High R, =50Q, C, =5 pF, 1.0 3.4 5.5 ns

tpnL Differential Propagation Delay High to Low |C, =0.5 pF 1.0 | 3.1 5.5 ns

tskot (tskip) Pulse Skew Itp, ;i -t p! (Notes 5, 9) Figure 7 and Figure 8 300 | 420 ps

tskps Part-to-Part Skew (Notes 6, 9) 1.9 ns

trn () Rise Time (Note 9) 1.0 1.8 | 3.0 ns

tr (1) Fall Time (Note 9) 1.0 1.8 3.0 ns

tozn Enable Time (Z to Active High) R_=50Q, C, =5 pF, 8 ns

tezL Enable Time (Z to Active Low ) Cp=0.5pF 8 ns

toLz Disable Time (Active Low to Z) Figure 9 and Figure 10 8 ns

tonz Disable Time (Active High to Z) 8 ns

tyr Random Jitter, RJ (Note 9) 100MHz clock pattern (Note 7) 2.5 5.5 | psrms

fuax Maximum Data Rate 200 Mbps

RECEIVER AC SPECIFICATION

toLn Propagation Delay Low to High C_=15pF 20 | 47 | 75 ns

tonL Propagation Delay High to Low Figures 11, 12 and Figure 13 2.0 5.3 7.5 ns

tskot (k) | Pulse Skew Itp ip — toy ol (Notes 5, 9) 06 | 1.9 | ns

tskos Part-to-Part Skew (Notes 6, 9) 1.5 ns

trn (t) Rise Time (Note 9) 0.5 12 | 3.0 ns

tr (8) Fall Time (Note 9) 0.5 12 | 3.0 ns

tozn Enable Time (Z to Active High) R_=500Q, C_= 15 pF 10 | ns

oz Enable Time (Z to Active Low) Figure 14 and Figure 15 10 ns

toLz Disable Time (Active Low to Z) 10 ns

tonz Disable Time (Active High to Z) 10 ns

fuax Maximum Data Rate 200 Mbps

Note1: OO0000000000O0000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000

Note2: O00000000D000O0000000O00O00O0DO0000000O0000000000000000000000000000000000000
00oooooooooo

Note3: 000000000V =33VOT,=250000000

Note4: 0000000000000 OO0O(0000000000000)0000000000 (00000000000000000)00000000
00000000000000000

Note 5:  tgxpyOltprpp 0 tpyrpl 10000000000 00000000000000000000000000000000000000

Note6: OD0000000O0tgp; O0O0O0O000D0000000000000000000O000000000000000O0OCOO0O000000000
Vec0O0OO0O0O000O000000000000S500000000000000

Note7: 0000000000 0000000000000

Note8: ¢, 000000000000000C,000000000000000000

Note9: OO00D0D00000000000000000000000000000000000000000000000
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FIGURE 4. Differential Driver Full Load Test Circuit
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FIGURE 5. Differential Driver DC Open Test Circuit
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FIGURE 6. Differential Driver Short-Circuit Test Circuit
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Driver ENABLED

FIGURE 7. Driver Propagation Delay and Transition Time Test Circuit
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FIGURE 8. Driver Propagation Delays and Transition Time Waveforms
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FIGURE 9. Driver TRI-STATE Delay Test Circuit
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FIGURE 10. Driver TRI-STATE Delay Waveforms
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Receiver Propagation Delay and Transition Time Test Circuit
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FIGURE 12. Type 1 Receiver Propagation Delay and Transition Time Waveforms
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FIGURE 13. Type 2 Receiver Propagation Delay and Transition Time Waveforms
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FIGURE 14. Receiver TRI-STATE Delay Test Circuit
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DS91D180 Receiving

DS91D180/DS91C180 Transmitting

Inputs Outputs
DE D Y4 Y
2.0V | 2.0V L H
2.0V | 0.8V H L
0.8v X z V4
X—0 000

z—00000o000oooo

Inputs Output
RE A-B R
0.8V [ =+0.05v H
0.8V | <-0.05v L
0.8V ov X
2.0V X z
X—0Oooo

z—0OOoboobooooo

DS91C180 Receiving

Inputs Output
RE A-B R
0.8V | 2+0.15V H
0.8V | <+0.05V L
0.8V )Y L
2.0V X z
X—0Oooo

z—0000o0oooooo

DS91D180 Receiver Input Threshold Test Voltages

Applied Voltages Resulting Differential Input | Resulting Common-Mode Receiver
Voltage Input Voltage Output
VIA VIB VID vIC R
2.400V 0.000Vv 2.400V 1.200V H
0.000V 2.400V -2.400V 1.200V L
3.800V 3.750V 0.050V 3.775V H
3.750V 3.800V -0.050V 3.775V L
-1.400V -1.350V -0.050V -1.375V H
-1.350V -1.400V 0.050V -1.375V L
H—HighO OO
L—LowODOO -
000000000000000000000@®ED L)ODOODOOOO0OO
DS91C180 Receiver Input Threshold Test Voltages
Applied Voltages Resulting Differential Input | Resulting Common-Mode Receiver
Voltage Input Voltage Output
Via Vis Vio Vic R
2.400V 0.000V 2.400V 1.200V H
0.000V 2.400V -2.400V 1.200V L
3.800V 3.650V 0.150V 3.725V H
3.800V 3.750V 0.050V 3.775V L
-1.250V -1.400V 0.150V -1.325V H
-1.350V -1.400V 0.050V -1.375V L
H—HighO OO
L—Lowd OO

000000000000000000000(RED L)OOOO00O0O0OOO

11

www.national.com/jpn/

081016SA/081AL6SA



DS91D180/DS91C180

good

oooo 0oo 00
1,8 NC |(oOO
2 R 00000000
3 RE ([00000000000000 RED HighDDOOOOO00000000
0000000000 RED LowO000D000000000000000
4 DE [J0000000000000 DED LowdOO000000000000
0000000000 DED HighOO OO 0000000 000000000
0oo
5 D 00000000
6,7 GND |00000000
9 Y 00000000000
10 z 0000000000
11 B 0000000000
12 A 00000000000
13, 14 Vee |00000033V: 03V

www.national.com/jpn/

12




DS91D180/DS91C180 100MHz M-LVDS OO0 OO0O0O0 /0000

O00O00 oooOoDO0 inches (millimeters)

—»

0.335-0.344

-

(8.509 —8.738)

2 <
hLas
2T
=<

-

|

>

T

0.228 —0.244
(5.791—6.198)

il

LEAD NO. 1 -

IDENT

-—

0.014-0.020 1yp
(0.356—0.508)

0.004-0.010
(0.102—0.254)

v
f

.

0.008

—
o TYP

(0.203)

J]

Order Number DS91D180TMA, DS91C180TMA

0.
0.

L0 gsg
356) (1.270)
P

(

0.053 —0.069
(1.346 —1.753)

PLANE T

SEATING

8° MAX TYP
ALL IlEADS
0.016 -0.050
(0.406 —1.270)
TYP ALL LEADS

N,

0.150 —0.157
{3.810—3.988)

LI

(0.102)
ALL LEAD TIPS

—>

J

X 45° —p-] r—

0.010—0.020

(0.254 —0.508)
0.008 —0.010
(0.203-0.254)
TYP ALL LEADS

M14A (REV H)

See NS package Number M14A

oOod

OoOod
ood

oOod
OoOod

oboboboooooobogooo

00 (GENERAL COUNSEL) 0000
000000000000000000

0o

OOodm

Oo0oo

0000000000000 00000000000000000000000000O0O0O00O00O0O

Copyright © 2008 National Semiconductor Corporation

000000000000 www.nationalcomOOQOQOQOQOQOO

gobbob oouoooob bbobobodago

TEL.(03)5639-7300

0go00013s5-00420 0000000 2-17-16

www.national.com/jpn/

gooooooo/ooooooooooobopoooooooo

gbobooooooooooboooooooooooooooobooOoooboOoooOo0ooOoOoOoooOoboOo0ooOoOoOoOooOoOoOooon

gooboooooooooooo0ooboooooboobooooobooooooo




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF004e00530020004400610074006100730068006500650074002075280020ff0800480069006700680020005100750061006c006900740079ff09>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


