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R R K TEHE Note 1)

*7_"—9:/—H:(1EFH - HEE'F—E'FH@%EKIJE?Eﬁ'éh‘CL\iﬁA/O B JE RBE 9 72 AR
BB BN HR ORI ESECAL, * TUHIE + 25 CRBADBEI,

DS90CR215 16mW/ C
BIREE (Veo) — 0.3V ~+ 4V DS90CR216 15mW/ °C
CMOS/TTL A&+ — 03V~ Ve + 03V ERMLTIZSN,
CMOS/TTL Hi /1 /T — 03V~ Ve + 0.3V FSEI\TEI Q. 1000E) ey
LVDS Lo —/ N A S & T — 03V~ Ve + 03V
LVDS P71/ H A EE — 0.3V~ Ve + 03V HERBES
LVDS th 555G o
PN 5 A IR 4 150°C BUME BEE RAME B
R A7 IR B D —65°C~+150C BIREIE (Vo) 3.0 33 3.6 \Y
PR —RIREE (11 4 7)) +260°C  DIFABRE Ty 40 +25 +8 T
B S lr— VAR (+ 25 CoLE ) by SNV 0 4V
MTDA48(TSSOP) /34— B/ AREIE 100 mVpp
DS90CR215 1.98 W
DS90CR216 1.89 W
BRI
FFREOZROIRY | HELSEH VR AR IR A 0 S OVEh /RIS A P L e LTl A
Symbol | Parameter 1 Conditions | Min l Typ | Max | Units
CMOS/TTL DC SPECIFICATIONS
Viu High Level Input Voltage 2.0 Vee \
Vi Low Level Input Voltage GND 0.8 \Y
Vou High Level Output Voltage loy=-0.4mA 27 3.3 \Y
Voo Low Level Output Voltage loo=2mA 0.06 | 0.3 \'
VoL Input Clamp Voltage lg =-18 mA -079 | 15 \
I Input Current Vin = Ve GND, 5.1 [ =10 | pA
2.5V or 0.4V
los Output Short Circuit Current Vour=0V -60 | -120 | mA
LVDS DRIVER DC SPECIFICATIONS
Vop Differential Output Voltage R, =100Q 250 | 290 | 450 | mV
AVgp Change in V 5 between Complimentary 35 mV
Qutput States
Vos Offset Voltage (Note 4) 11251 1256 |1.375| V
AVqg Change in V ogbetween Complimentary Output 35 mV
States
log Output Short Circuit Current Vour =0V, -35 | -5 mA
R, =100Q
loz Output TRI-STATE® Current PWR DWN =0V, 1 | 210 | pA
Voyr=0VorVee
LVDS RECEIVER DC SPECIFICATIONS
. Differential Input High Threshold Veow=+1.2V +100 | mV
Vo Differential Input Low Threshold -100 mV
I Input Current Vin=+24V, Voo =3.6V +10 [ pA
Vin=0V, V=36V =10 | pA

TRANSMITTER SUPPLY CURRENT
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DS90CR215/DS90CR216

ERHFHE (oo%)
FFECoZRRY . HESEE VR EE IR A 2 Jo J OVB /R 2 i DR L ek L Cal .
Symbol Parameter Conditions Min | Typ | Max |Units
lcctw Transmitter Supply Current Worst Case (with [R, = 100Q, f=32.5MHz 31 45 mA
Loads) C_=5pF, f=237.5 MHz 32 50 | mA
Worst Case Pattern f =66 MHz 37 55 mA

(Figures 1, 2)

, To=-10°C to +70°C
R_=100Q, f=40 MHz 38 51 mA
C,_=5pF, f=66 MHz 42 55 mA
Worst Case Pattern
(Figures 1, 2)

, Tp = —-40°C to +85°C
leeTz Transmitter Supply Current Power Down PWR DWN = Low 10 55 MA
Driver Outputs in TRI-STATE
under Powerdown Mode

RECEIVER SUPPLY CURRENT

lccarw Receiver Supply Current Worst Case C,_=8pF, f=32.5 MHz 49 65 mA
Worst Case Pattern f=237.5 MHz 53 70 mA
(Figures 1, 3) f= 66 MHz 78 | 105 | mA
, T, =-10°C to +70°C
C_=8pF, f =40 MHz 55 82 mA
Worst Case Pattern f=66 MHz 78 105 | mA

(Figures 1, 3)

, Tp = -40°C to +85°C
lecrz Receiver Supply Current Power Down PWR DWN = Low 10 55 YA
Receiver Outputs Stay Low during
Powerdown Mode

Note 1:  THakf g KiER | &1d, ZOHIPAZEZHET NAADLEMEPRIESNRNIIy MEZ W, ZRHDOUIyMETT SAANRENET HZ L% BT
HLOTEHVET A, BRFHEORICT NAAOFEIIESIFATIHL COET,

Note 2:  fRFAH (Typ) 17T Ve = 3.3V, Ty =+ 25 CTHOLNDRHIEHERN L IE T,

Note 3: 7 /A%« EUCIAADERILIE, T35 A « EVBIHAETRITALERINET, Vop & AVgp S, TRCOBEEMELZSTTUR -
| S A D3 N

Note 4: Vg lXLARIIE Voy ERBSNTOELE,

rSURIVAE - RAVFU T
B OIRRD . HESEE) (IR FE R 5 L 0N — 40 CC~+ 85 “CIckfL i/,

Symbol Parameter Min Typ Max Units
LLHT LVDS Low-to-High Transition Time (Figure 2) 0.5 1.5 ns
LHLT LVDS High-to-Low Transition Time (Figure 2) 0.5 1.5 ns
TCIT TxCLK IN Transition Time (Figure 4) 5 ns
TCCS TxOUT Channel-to-Channel Skew (Figure 5) 250 ps
TPPos0 Transmitter Output Pulse Position for Bit0 f=40 MHz -0.4 0 0.4 ns

(Note 7) (Figure 16)
TPPos1 Transmitter Output Pulse Position for Bit1 3.1 3.3 4.0 ns
TPPos2 Transmitter Output Pulse Position for Bit2 6.5 6.8 7.6 ns
TPPos3 Transmitter Output Pulse Position for Bit3 10.2 10.4 11.0 ns
TPPos4 Transmitter Output Pulse Position for Bit4 13.7 13.9 14.6 ns
TPPos5 Transmitter Output Pulse Position for Bit5 17.3 17.6 18.2 ns
TPPos6 Transmitter Output Pulse Position for Bit6 21.0 21.2 21.8 ns
TPPos0 Transmitter Output Pulse Position for Bit0 f=66 MHz -0.4 0 0.3 ns

(Note 6) (Figure 16)
TPPos1 Transmitter Output Pulse Position for Bit1 1.8 2.2 2.5 ns
TPPos2 Transmitter Output Pulse Position for Bit2 4.0 4.4 4.7 ns
TPPos3 Transmitter Output Pulse Position for Bit3 6.2 6.6 6.9 ns
TPPos4 Transmitter Output Pulse Position for Bit4 8.4 8.8 9.1 ns

www.national.com/jpn/ 4



FSURIYE = RAYF T (o-%)
FERLOIRWERY . HESTEWEE IR B ERIPH I L OV — 40 ‘C~+ 85 ClzxIL i A,

Symbol Parameter Min Typ Max Units
TPPos5 Transmitter Qutput Pulse Position for Bit5 10.6 11.0 11.3 ns
TPPos6 Transmitter Output Pulse Position for Bit6 12.8 13.2 13.5 ns
TCIP TxCLK IN Period (Figure 6) 15 T 50 ns
TCIH TxCLK IN High Time (Figure 6) 0.35T 0.5T 0.65T ns
TCIL TxCLK IN Low Time (Figure 6) 0.35T 0.5T 0.65T ns
TSTC TxIN Setup to TXCLK [N (Figure 6) 2.5 ns
THTC TxIN Hold to TxCLK IN (Figure 6) 0 ns
TCCD TxCLK IN to TxCLK OUT Delay @ 25°C,V-=3.3V (Figure 8} 3 3.7 55 ns
TPLLS Transmitter Phase Lock Loop Set {Figure 10) 10 ms
TPDD Transmitter Powerdown Delay (Figure 14) 100 ns

Lo—i\ = RAyF T8
FERLOIRWERY . HESTENEE IR B ERPH IS L O — 40 ‘C~+ 85 ClzxIL i A,

Symbol Parameter Min Typ Max | Units
CLHT CMOS/TTL Low-to-High Transition Time (Figure 3) 2.2 5.0 ns
CHLT CMOS/TTL High-to-Low Transition Time (Figure 3) 2.2 5.0 ns
RSPos0 Receiver Input Strobe Position for Bit 0 (Note 7)(Figure 17) f=40 MHz 1.0 1.4 2.15 ns
RSPos1 Receiver Input Strobe Position for Bit 1 4.5 5.0 58 ns
RSPos2 Receiver Input Strobe Position for Bit 2 8.1 8.5 9.15 ns
RSPos3 Receiver Input Strobe Position for Bit 3 11.6 11.9 12.6 ns
RSPos4 Receiver Input Strobe Position for Bit 4 151 15.6 16.3 ns
RSPos5 Receiver Input Strobe Position for Bit 5 18.8 19.2 19.9 ns
RSPos6 Receiver Input Strobe Position for Bit 6 22.5 22.9 23.6 ns
RSPos0 Receiver Input Strobe Position for Bit 0 (Note 6)(Figure 17) f=66 MHz 0.7 1.1 1.4 ns
RSPos1 Receiver Input Strobe Position for Bit 1 2.9 3.3 3.6 ns
RSPos2 Receiver Input Strobe Position for Bit 2 5.1 5.5 5.8 ns
RSPos3 Receiver Input Strobe Position for Bit 3 7.3 7.7 8.0 ns
RSPos4 Receiver Input Strobe Position for Bit 4 9.5 9.9 10.2 ns
RSPos5 Receiver Input Strobe Position for Bit 5 117 121 124 ns
RSPos6 Receiver Input Strobe Position for Bit 6 13.9 14.3 14.6 ns
RSKM RxIN Skew Margin (Note 5) (Figure 18) f=40 MHz 490 ps

f=66 MHz 400 ps
RCOP RxCLK QUT Period (Figure 7) 15 T 50 ns
RCOH RxCLK OUT High Time (Figure 7) f=40 MHz 6.0 10.0 ns
f=66 MHz 4.0 6.1 ns
RCOL RxCLK OQUT Low Time {Figure 7) f =40 MHz 10.0 13.0 ns
f=66 MHz 6.0 7.8 ns
RSRC RxOUT Setup to RxCLK QUT (Figure 7) f=40 MHz 6.5 14.0 ns
f=66 MHz 2.5 8.0 ns
RHRC RxOUT Hold to RxCLK QUT (Figure 7) f=40 MHz 6.0 8.0 ns
f=66 MHz 2.5 4.0 ns
RCCD RxCLK IN to RxCLK OUT Delay (Figure 9) f=40 MHz 4.0 6.7 8.0 ns
f=66 MHz 5.0 6.6 9.0 ns
RPLLS Receiver Phase Lock Loop Set (Figure 11) 10 ms
RPDD Receiver Powerdown Delay (Figure 15) 1 us

Note 5: LI —/\+ AF¥a— « v—DUEL Y — RN ANTOV TV ER G T —ARHEERINE T, ZOV—VUNERNTVAIVE « 7ULARY
3y (TPPos min & max) &L — "D ASJEy b7 T | R— IV REA L (NET — 27V 7 K — RSPos) IZEVEEHINTWES, ZD~v—
VUL LVDS Bl AR 2 — =T AFa— (AT LRSICEVRRVET, ) &ruys - UvH (250ps) IZLVEDLET,

Note 6:  FIRIBIONTFIRMEIL, BEEABAYAALED G — 400ps/ + 300ps &7 MLTZ i EEOE Y M I SN TV T,

Note 7:  EIRBIOFIRfEIZ, LVDS 7—% « AN —2NIZHH4 7T E VMO EEEOL Y MIEIZHE STV ET,
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DS90CR215/DS90CR216

AC B3A4=24

TXCLK IN/RXCLK OUT e

ODD TxIN/RXOUT e

EVEN TXIN/RXQUT et

FIGURE 1. “Worst Case” Test Pattern

TxOUT+

L
>1000

Vdiff = (TxOUT+)-(TxOUT-)

vdiff

FIGURE 2. DS90CR215 (Transmitter) LVDS Output Load and Transition Times

CMOS/TTL QUTPUT
DS90CR216

8 pF

CMOS/TTL OUTPUT

FIGURE 3. DS90CR216 (Receiver) CMOS/TTL Output Load and Transition Times

80% 90%

10% 10%
TXCLK IN

TCIT TCIT

FIGURE 4. D590CR215 (Transmitter) Input Clock Transition Time
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TIME —
Note 8:  Vppp = OV THIE,

Note 9: TCCS /ZHEAID LVDS Ty Db olh N Ty P bbb BNy U CHlESVET,
Note 10: TxCLK 747 7L v/t J1D5E Low 75 High Dy VU HIGE,

FIGURE 5. D590CR215 (Transmitter) Channel-to-Channel Skew

TCIP

Sample on L—H Edge

2.0V 7
TxCLK IN

TxIN 0:20 1.5V Setup Hold 1.5V

FIGURE 6. D590CR215 (Transmitter) Setup/Hold and High/Low Times

RxCLK OUT

2.0V 2.0v
RxOUT 0:20 Setup Hold

FIGURE 7. D590CR216 (Receiver) Setup/Hold and High/Low Times
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DS90CR215/DS90CR216

AC BAZVT B (~-%)
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! 1
TCCD |

e\ [\

FIGURE 8. DS90CR215 (Transmitter) Clock In to Clock Out Delay

vdiff=
RxCLK IN x ov X X X

RCCD

RxCLK OUT 1.5V

FIGURE 9. D590CR216 (Receiver) Clock In to Clock Out Delay

w i
POWER DOWN

3.6V

3VZ
v —

cc

TPLLS

TxCLK IN- |

TxCLK oUT/
RxCLK IN

FIGURE 10. DS90CR215 (Transmitter) Phase Lock Loop Set Time

www.national.com/jpn/ 8




AC BAZVT B (~-%)
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POWER DOWN
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e XOXOXOXOOXOCX

RxCLK OUT

FIGURE 11.

Y \__/ \_

DS90CR216 (Receiver) Phase Lock Loop Set Time

TxCLK OUT
RxCLK IN

\ /

i T/7

-

o XX X X X XXX

FIGURE 12. Seven Bits of LVDS in Once Clock Cycle

TxCLK OUT
RxCLK IN

\

Previous Cycle

Next Cycle

TXO:JIM XTxIN8—1XTxIN7—1)( TxINT3 X TxIN12 X TxINT1 X TxIN10 X TxINS

TXO:L(:‘/O XTxIN1—1XTxINO—1)( TxIN6 X TxINS X TxIN4 X TxIN3 X TxIN2

TxOéJ);I']ié XTx\NWS—WXTx\NM—W)( TxIN20 X TxIN19 X TxIN18 X TxIN17 X TxIN16 X TxIN1S

XX
TxIN8 X TxIN7 X
X X

TxIN1

FIGURE 13. 21 Parallel TTL Data Inputs Mapped to LVDS Outputs (DS90CR215)
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DS90CR215/DS90CR216

AC BAZVT B (~-%)

PWR DWN 1.5V

TxCLK IN

i X XXX O O =

FIGURE 14. Transmitter Powerdown Delay

o X XXX XXX

«—— RPDD——

RxOUT Low

FIGURE 15. Receiver Powerdown Delay
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TxCLK OUT |
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TXOUTZ/ X TxINTS- X TxIN14- 1X TxIN20 X TxIN19 X TxIN18 X TxINT7 X TxIN16 X TxIN1S X TxIN14 )(
(Single ended) ! ! ! !
TXOUT1/ XTXINB XTxIN7 1X TxIN13 X TxIN12 X TxIN11 X TxINTO X TxIN9 X TxIN8 X TxIN7 )(
(Single ended) ' H ' '
TXOUTO/ X TxIN1- X TxINO- 1X TxIN6 X TxINS X TxIN4 X TxIN3 X TxIN2 X TxIN1 X TxINO )(
(Single ended) ' B ' .
— - -— . . ' H
' TPPosQ ' |
TPPos1
TPPos2
TPPos3
TPPos4
TPPos5
TPPos6

FIGURE 16. Transmitter LVDS Output Pulse Position Measurement
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AC BAZVT B (~-%)
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FIGURE 17. Receiver LVDS Input Strobe Position
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DS90CR215/DS90CR216

N
AC BAZVYT B (»-%)
Ideal Strobe Position
RxIN+ or RxIN- l ~1.4V
RxIN- or RxIN+ ~1.0V
——RSKM <—RSKM4>‘
min max min max
Tpposn min max Tpposn+1
Rsposn

C —BohT T | R—IVREA L (NEST —4 > TV 7 ) 13 Rspos (LY —/ S AFJARE—7 « RT3 ) min & max ([ZEVEHESNET,
Tppos — hF7UAIyZ 1 J)/ VAR T2 (min & max)

RSKM= 47 —F )b AF a—(r—T N, E&)+Y—R7097 « DB (P AT to AT+ Do Z) (T A7 Mo A7 L+ Vv Z13250ps i) +1ST (fR &I T-4)
(ISHENEHEMROESITKE, BrOBELHY )

=T )b« AXa——i@H 10 ~ 40ps/300mm, 7 —7 ML R0 EF,

Note 11: HA 2L to AL « Vo &1E 250ps LL T,

Note 12: ISHIHRERKICLV LY, ErogEbH0ET,

FIGURE 18. Receiver LVDS Input Skew Margin

FTIIVr—aviEk
DS90CR215 & DS9OCR216 [XEEA70 5V Channel Link k722 2. NFv A3y ¥ O ANE Y LA IE AL 33V TTL/

SF [ L—8 e A7 (DS9OCR213 & DS9OCR214) & A #alth: CMOS 15852 ANLTLEEN, SVIES ANMEIZHYE
DHVET, 5V D33V VAT LANBITENDIEEITIL, RO A,

S S 3. L ST — AU A Low IS LET,

1. EWZ 5V D 33V ~AEEL, MU AIvFEL Y —D 5V/66MHz TlI/ XU =X TV INT I T4 T2l & DR
EJRE (Veen LVDS Vee. PLL Vo) IHEHRL T HEERFFLET,
YA

DS90CR215 EVEBA—FrRIL - UL « FIURIVE

Ev% /0| ELES B

TxIN I 21 TTL L~UL A F,

TxOUT+ 0 IED LVDS ZE#7 — 4 1)

TxOUT — (o) AD LVDS ZE#7T —4 1)

TxCLK IN I 1 TTL VA D7ay I AT, SEH EROZyUNT —2R0ARERSNET, B4k
TxCLK IN T,

TxCLKOUT + | O 1 IED LVDS 7@ 7ay s )

TxCLK OUT — 0 1 A0 LVDS Z#irray /)

PWR DWN 1 TTL LUV AJl, AJIA Low IZ 7 —bh&dé, i1k TRISSTATE (2720, /XU — - &
UURHITRER LRV ET,

Ve I 4 TTL A O ERE

GND I 5 TTIL ASHOTSIUR - v

PLL V ¢ I 1 PLL FlOERE

PLL GND I 2 PLL O TR - v

LVDS V ¢ I 1 LVDS A HOERE

LVDS GND I 3 LVDS DT IR - v

DS90CR216 EVEBA—FvRIL - UV T - LI—N

EV4 0| ELBE B
RxIN + I 3 IED LVDS Z#)7 —# A7)
RxIN — I 3 AD LVDS E# T —F# AJ)
RxOUT 0 21 |TTL L_LF—ZH A
RxCLK IN + I 1 1IED LVDS Z#hray s A
RxCLK IN — 1 1 A D LVDS Z#hyay s AJj

www.national.com/jpn/ 12




FIVr—a G (o)
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RxCLK OUT T,

PWR DWN I 1 TTL L~V AJ), AJ18 Low IZ7 9 —hainde, Lr— SHE Low IZ80FE T,

Ve I 4 TTL M OERRE

GND I 5 TTIL WD 700K - v

PLLV ¢ I 1 PLL HOEFE

PLL GND 1 2 PLL HHDZZ 7K « BV

LVDS V ¢ I 1 LVDS A OERE

LVDS GND I 3 LVDS ASTHOT IR - v

FX IV TINANAIRT —ZEZEV AT LA TOM A%
HEICRRSNE LT, VAT AL T A5 I R E
T PIZITIRETH O =7 L EBE N 2m) BEI1TIE. &
MOBLKIMERIISIZERETIIHVERALN, GEIORE
FEREDOT 7V —a TIEEM OMREAEE LD ET, £
BE. =T VORI I AT 2— (T RN D A

DOEXRREZE ) 2K c&Ed, FlziX., TWIN-COAX

TIE Sm T 1.38Gbit/s DREFENHVET, IDITFELWME
HICOWTEUATFOT TV r—ay « J—haeS LTS
AN

AN = ##Hi# Topic

AN-1041 Introduction to Channel Link

AN-1035 PCB Design Guidelines for LVDS and
Link Devices

AN-806 Transmission Line Theory

AN-905 Transmission Line Calculations and
Differential Impedance

AN-916 Cable Information

=L

NIV AIY B LV —NDA U BT 2= A H OB TNA ZEE)
@ LVDS (§ 5137 —7 MicdvfmkE&ingEd, 21 Evbh - F
SNV« FvTEyh (DSIOCR215/216) Tl 4 T D55
B3, 28 Ewbh - Fy ey - Fur vk (DSIOCR285/
286) Tlx 5 XTDOEBRBLEL2VET, HAAW R r—7
IV ARTBDA BT 2 —RIRIE T X TIZHO72D 100Q —
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