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DS91M040

BN R K EE Note 4)

ESD it/
7F7"‘-$“>—HZ(§:EFFI:ﬁET’—E‘FﬁU)ﬁ*&IﬁEﬁéM’CL\iﬂ'Ao MEET L (Note 1) > 8kV
BEETIESNEEEARAEZORBESRIZSL, vy L (Note 2) > 250V
AL 1E2 — 03V ~+4v F A ZBEBEET L (Note 3) = 1250V
LVCMOS A J1&E — 0.3V ~ (Vpp + 0.3V) Note 1:  AMKEF /L, it Ak JESD22-A114C
LVCMOS /) &IT — 0.3V~ (Vpp + 0.3V) Note2: ~io - EF/L. i fABLF JESD22-A115-A
M-LVDS A J1EHE — 1.9V ~+ 5.5V Note 3: i (5 ) FE#EETT /L. W A#K JESD22-C101-C
M-LVDS /) #4 FE it
iR 2 Mg MREERE
et R +140°C Min Typ Max BifF
E%f:”?i%; TOSCATIO0C e (Vop) 30 33 36 V
AAET @) page | RRCORIE o ey
Ryl =T ORRFFEELR (APHIRE + 25 ClcknT) (FRELRAREE)
: ) FEBASEE Vip 24V
SQ R —v 391W = ) .
FAL—T AL SQ /8l — s CrogET B g L) Vi 29 oY
34mW/ °C LVTTL AJJEE Low L)V 0 0.8 Vv
28— VEMEHT (4 8 2 4 A8f . JEDEC) DJRPHIRLE Ty 025 w85 T
054 +29.4°C /W
6y +28C/W
DC %ﬁﬁ"]ﬁﬂ (Note 5, Note 6, Note 7, Note 9)
FFECOZRNRY . HESEEE Sk > B AR J6 OV B L i .
Symbol ]_ Parameter [ Conditions ]- Min ] Typ I Max ]- Units
M-LVDS Driver
Vgl Differential output voltage magnitude A, =500, C, =5pF 480 650 my
in d ial i Figures 2, 4
A5 ::;19:; :1 ;Sm:: output voltage magnitude i 50 0 Pl [
Vosiss Steady-state common-mode outpul vollage A, =500, C, =5pF 0.3 1.6 2.1 v
1AV ogzg| Change in steady-state common-mode output Figures 2, 3 o 5D mv
voliage between logic states
Voo Maximum steady-state open-circuit output voltage | Figure 5 ] 2.4 v
""mc:c: Maximum steady-stale opan-circuit output voltage 0 2.4 v
Ve Voltage overshoot, low-to-high level output R, =501, G, =5pF, Cp =05 pF 1.2Veq v
(Note 12) Figures 7,8
Vewy Veltage overshoot, high-to-low level outpul -0.2V, v
(Nate 12) 8
Iy High-level input current (LVTTL inputs) V= 3.6V -15 15 A
In Low-lavel input current (LVTTL inputs) WV, =0.0v -15 15 )
Vi Input Clamp Veoltage (LVTTL inputs) lgy = -18 mA -1.5 W
los Ditferential short-circuit output current (Note &) Figure & -43 43 mA
M-LVDS Receiver
Vir. Positive-going differential input voltage threshold | See Function Tables Type 1 16 50 my
Type 2 100 | 150 [ m¥
Vi Megative-going ditferantial input voltage threshold | See Function Tables Type 1| -50 20 my
Type2| 50 94 my
Vo High-level output voltage (LVTTL output) logy = =BmA 2.4 2.7 v
Ve Low-leval output voltage (LVTTL output) [y = BmA 0.28 0.4 WV
laz TRI-STATE output curren Vo =0V or 3.6V -10 10 HA
lazn Shont-circuit receiver output current (LVTTL output} |V, = OV -850 -80 mA
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DC EXRAIFFE (Note 5. Note 6, Note 7. Note 9) (3% )
FraoD7e\ W IRY, HELEEVE S E oo B TR L 46 K OV EE S DR L2
Symbol | Parameter | Conditions | Min | Typ | Max | Units
M-LVDS Bus (Input and Output) Pins
Ia Transceiver input/output current Vo=3.8V, V=12V 32 HA
Va=0Vor24Vv,Vg=1.2V -20 +20 HA
Vo=-1.4V,Vg=12V -32 HA
I Transceiver input/output current Vg=3.8V,V,=1.2V 32 pA
Vg=0Vor24V,V,=12V -20 +20 PA
Vg=-1.4V,V, =12V -32 pA
lag Transceiver input/output differential current (I, — 15) V,4=Vg, -1.4V SV <38V -4 +4 pA
laoFn) Transceiver input/output power-off current V,=3.8V, V=12V,
DE =0V 32 MA
0V S Vpp 1.5V
Va=0Vor24V,Vg=12V,
DE =0V -20 +20 pA
0V<EVpy, 1.5V
Va=-14V, V=12V,
DE =0V -32 pA
0V <Vpp$15V
lgorr) Transceiver input/output power-off current Vg =3.8V,V,=1.2V,
DE=0V 32 pA
0V =Vp, <15V
Vg=0Vor24Vv,V,=12V,
DE =0V -20 +20 pA
0V = Vpp S 1.5V
Vpg=-14V,V, =12V,
DE =0V -32 pA
0V <VppS1.5V
IAB(OFF) Transceiver input/output power-off differential V=V, -1.4V SV <38V,
current (laorr) — laorr) DE = 0V -4 +4 pA
0V S Vpp £1.5V
Ca Transceiver input/output capacitance Vpp = OPEN 7.8 pF
Cg Transceiver input/output capacitance 7.8 pF
Cae Transceiver input/output differential capacitance 3 pF
Car Transceiver input/output capacitance balance 1
(Ca/Cg)
SUPPLY CURRENT (V)
lcco Driver Supply Current R_=50Q,DE=H,RE=H 67 75 mA
locz TRI-STATE Supply Current DE=L,RE=H 22 26 mA
lecr Receiver Supply Current DE=L,RE=L 32 38 mA
lseep Power Down Supply Current MDE =L 3 5 mA
Note 4:  #Ef R IERIE, IC ITHHEENRRAELIZY, FHARRRIC/AR-720, BRI T T2 RO H DIy MEA/RLET, T, #shik
TERIZBV T, ETHEREME R OR SN COSEIER G Z A DRI CIOT A ARE NIRRT D ERME NS L 2N LITEIRL T
WERA, HEREIESRIELIE. ZOT ASARAPENERET D5MERLTEY, ZhbE BT R TIIIOT NAAEMHALRNISNTEELT
<IZEN,
Note 5:  EXHIFMEDRIL, HERREERMTHEM LG ITRIESN DR EZ RLTWET, 72720, BRI CRIUCA E SR EL T D
LA ORITEHVEE L, REMIHEMTHY, ZOHEERFEL TV LD TIIHD ER A,
Note 6: 7 /AR« EUCHAVADEREZIELERL, T/3AA - BVt 2 EIAALERL TCOVET, Vop., AVep BAOEEITT ST/ Iv
RAEFHELL TVET,
Note 7:  RFEMHIL, Vpp =+ 33V, Ty =+ 25 °CT, WIMORELFHNL /MU BT DHIRIESANE T CTOich TREMED &5/ 3T A— 2 D FLHE AR
LTHY, REHETIHVEE A,
Note 8:  H/JELHEENTE (Iog) ITRESDHARL, VAT A FIXEIROIND MO HERLTNET,
Note 9:  Cp [JIFHfT ROMERENE EIL, Cp lIT v—T OFFERENE ENET,
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DS91M040

Z4‘y9=>7ﬁ'r$ (Note 10, Note 11, Note 17)
FEREORVIRY . HESEE (SR BB IR d S ONE B R L2

Symbol | Parameter | Conditions | Min | Typ | Max | Units
DRIVER AC SPECIFICATIONS
. Differential Propagation Delay Low to High  |R, = 500, C, =5 pF, 15 33 5.5 ns
- Differential Propagation Delay High to Low |Cp =05 pF 1.5 3.3 5.5 ns
[ — Pulse Skew (Note 12, Nofe 13) Figures 7, 8 30 125 ps
logns Channel-to-Channal Skew (Note 12, Note 100 [ 200 ps
14)
Lo Part-1o-Part Skew (Note 12, Nola 15) 0.8 1.6 ns
Lasena Part-lo-Part Skew (Note 12, Nole 18) 4 ns
[ Rise Time (Note 12) 12 | 20 | 30 | ns
L Fall Time (Note 125 1.2 2.0 3.0 ns
tozy Enable Time (£ to Aclive High) R, =506, G =5 pF, 75 | 115 ns
oy Enable Time (Z to Active Low ) Cp=05pF 80 | 115 ns
oy Disable Time {Active Low to Z) Figures 9, 10 7.0 115 ns
lenz Disable Time (Active High to Z) 70 | 115 ns
RECEIVER AC SPECIFICATIONS
toun Propagation Delay Low to High Co=15pF 1.5 3.0 4.5 ns
Propagation Delay High to Low Figures 11, 12, 13 1.5 31 4.5 ns
T Pulse Skew (Receiver Type 1) 55 | 325 ps
{Note 12, Note 13)
toxmie Pulse Skew (Receiver Type 2) 475 | BOD ps
(Note 12, Note 13)
Lo Channel-to-Channel Skew (Note 12, Note 60 300 ps
14)
lexna Part-to-Part Skew (Nofe 12, Nofe 15) 0.6 1.2 ns
| — Par-lo-Part Skew (Note 16) 3 ns
brii Rise Time (Note 13) 02 | 14 16 ns
L Fall Time (Note 12) 03 | 065 | 1B ns
tazn Enable Time (Z to Active High) A, = 5006y, C, =15 pF 3 55 ns
o Enable Time (£ to Active Low) Figures 14, 15 3 55 ns
tpyz Disable Time {Active Low to Z) 3.5 5.5 ns
lonz Disabla Time {Active High to Z) 35 55 ns
GENERIC AC SPECIFICATIONS
i Wake Up Time (Note 12) 500 | ms
(Master Device Enable (MDE) time)
L Maximum Operating Frequency (Note 15) 125 MHz
Note 10: EXMRHMEDFIL, HEZEMERMCHEM LGS ITRIAESND A RLTWET, 72720, BERIFFERCH R TRICA T EITRHEL TV
LA ORITIHVEE A, REMIMEMTHY, ZOMERIEL T DD TIIHY EE A,
Note 11: fRFfEIX. Vpp =+ 33V, Ty =+ 25 CT, BLROBEL ML 72 SIS I T DHERBHESME T CORD TR OS5/ T A—F D ILHENE & K
LTHY, PRI TIEHYEE Ay
Note 12: {EEEIZFFHED AT LV IRGESILCOAIE T, mERHCEIT DB T CWEE A,
Note 13: tgkp;. Itprap — tpHrplh 7V A AF¥a—Id, WF v RNVDLH L2y Ve TRy P L OB OIRHRIEREH DD K EZAEFK L TOET,
Note 14: F ¥ /L HAF 22— tggpy 1d. BT ¥ 3 DO OIEHERIERF R DA K L TWET (tpLyp F72IE thyrp)o
Note 15: T A AMIAF 22— tgps 1T, BUESH TV DEBYAIGRIER I O/ IMEL B KB O ZEL L TE RS CNET, AT, BRI OT S ARIZH
CEREE Vpp NS TNT, BIEREREN CIREZED 5 CLUAOLEIsEMshET,
Note 16: T/ SAAMIAF 2 — tggpy 1T, (LR DT SAAMFLRICK T 52BN T ¥ KA AT 2 — LU CTERSINCOET, AEARIE, HEREFIRE LB
FAARICHE S, TR REEOXEE R ET, tgkps [ TEIGIRIER I OR K, H/hOFEDHHE Max — Min| LL CEHRSNTOET,
Note 17: Cp [JIXEf RO ER RN EEN. Cp lIT n—T OFEFRNEENET,
Note 18: EAN/ TAEMEHL T/ry/{EH5 DTy YT, 1500 [F53OEAN T LD RFITHIE, AIMEBHRISERK T2y XTRMFRIOHES L ET,

6 www.national.com/jpn/




TAMEIRRE R

Power Supply

Driver ENABLED

FIGURE 2. Differential Driver Test Circuit

A————.\ ————— 1.8v

AVos(ss)

Vos * ‘v ¢ g Vos(pp)

FIGURE 3. Differential Driver Waveforms

A
4
<

Power Supply

D

Vary Vypgr = 1.0V to 3.4V

FIGURE 4. Differential Driver Full Load Test Circuit

B 1

www.national.com/jpn/

OO L6Sd



DS91MO040
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FIGURE 10. Driver TRI-STATE Delay Waveforms
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DS91MO040
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FIGURE 11. 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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DS91MO040

EEER
DS91M040 TH#%(S
Inputs Outputs
RE DE DI B A
X H H L H
X H L H L
X L X 4 4
X—HEERL
Z— A E—F L AIRTE
A4F 1 £LTDH DSI1M040 THZ{5 847 2 £L T DS91M040 THZ{S
Inputs Output Inputs Output
FSEN RE DE A-B RO FSEN RE DE A-B RO
L L X 2 1+0.05V H H L X 2 +0.15V H
L L X <-0.05V L H L X < +0.05V L
L L X -0.05V Undefined H L X +0.05V Undefined
<AB=< <AB=<
+0.05V +0.15V
L H X X z H H X X z
X—HRERL X—HRERL
Z—EAE—H U RIRRE Z—RAE— 2 U RIRRE
DS91M040 217 1 L —IRDAARLYL AR - TAMNEE
Applied Voltages Resulting Differential Input Resulting Common-Mode Receiver
Voltage Input Voltage Output
VIA VIB VID VI(.)M R
2.400V 0.000V 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 -0.050Vv 3.775V L
-1.350V -1.400V 0.050V -1.375V H
-1.400V -1.350V -0.050Vv -1.375V L
H — High L'~
L — Low L' ~L
PRI, Lo — AR k=T L ThHBHZE RE = L) ZHiHEEL TOET,
DS91M040 #4F 2 L —/SD A HRLwIaLE - TRMEE
Applied Voltages Resulting Differential Input Resulting Common-Mode Receiver
Voltage Input Voltage Output
Via Vis Vip 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 — High L'~
L —Low L~V

HATIRREIE, Ly — 33— T L CThHZE (RE = L) ZHHREL TOET,
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DS91MO040
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