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DS15BR400/DS15BR401
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DS15BR400/DS15BR401

R R K TEHE Note 3)
ATF—EU—MIFEA - MEFHAORBEITEHSNTOEEA,

ESD #xif& i #E T
HBM, 1.5kQ. 100pF 8kV

BET A2 ERMEBIEHER A ZOREE SRS, LVDS F> ~ GND D7 15kV
EIREE (Vpp) — 03V ~+ 4.0V EIAJ, 0Q. 200pF 250v
CMOS AJJ&EE — 0.3V ~ (Vpp + 0.3V) WHETNAA - ET IV 1,000V
LVDS L' —/ N A JJEE — 0.3V~ (Vpp + 0.3V) .
LVDS R4/ B — 0.3V ~ (Vpp + 0.3V) HESEEN SRt
LVDS H 7545 it + 40mA EIREIE (Vpp) 3.0V ~ 3.6V
AR + 150 °C ANJ1EHE (V) (Note 4) 0V ~ Vpp
PRAF IR P —65C~+ 150°C HAEE (Vo) 0V ~ Vpp
Y—RIREE (AA T, 4F) 260 °C BERE (Ty)
25 CTO_vr —Vl RiHE S FESEM —40°C~+85°C
[ LA Noted: THARAIER LI, P OAHEN R AT OB
VIYMERVOET, B, RE. AHIAROZEORBIC
R (0 50) BOTURT AR DERME R TELIOI, ST —
TQFP 76 C /W BT ) DT T RERBYET, FatL glav sy
LLP 30 C/wW 5=k, HERBIERM LN CRE A B ES S DI LT HER L £
+ 25 C& REBLED Syl —2 « FyL—T (T e
TQFP 13.2mW/ C Note 4:  Vipmax < 2.4V,
LLP 33.3mW/ °C
BRI
FFELORNIRY | HETEE (F I e LB R EE R ek Ll
Typ
Symbaol Parameter Conditions Min | (Nofe | Max | Units
4)
LVCMOS DC SPECIFICATIONS (FWDN, PEM)
Vin High Level Input Voltage 2.0 Voo W
Vi Low Level Input Violtage GND 0.8 v
Iy High Level Input Current Vi = Vg = 3.8V (PWON pin) -10 +10 | pA
livm High Level Input Current Vin = Vg = 3.6V (PEM pin) 40 200 pA
I Low Level Input Current Vin = Va5, Voo = 3.6V -10 +10 [
Ci LVCMOS Input Capacitance | Any Digital Input Pin to Vgg 55 pF
Ve Input Clamp Voltage lpy = =18 mA, Vg =0V -1.5 | -08 W
LVDS INPUT DC SPECIFICATIONS (IMns)
V. Differential Input High Vi = 0.8V to 3.55V,

o Threshold {Ngle ﬁ‘jg vE: = 3.6V 0 190 m
W, Differential Input Low Vi = 0.8V 1o 3.55V,

i Threshold {Nsm 8 ""'EE = 3.6V -100 0 mi
Yip Differential Inpul Voltage Ve = 0.8Y to 3.55V, Vg = 3.6V 100 2400 | mv
Vemn Commaon Mode Voltage Vig =150 mV, W, = 3.6V 0.05 3,55 v

Range
Cinz LVDS Input Capacitance IN+ or IN- 1o Vg 3.0 pF
Iy Input Current Vin =38V, Vpp = 3.6V -10 +10 uA
Vi = OV, Vpp = 3.6V -10 +10 HA
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BRIKEIE (-o%)
FERCOTRNRY | HESE T /F A 5 o S/ VL i PR L ek Lo o
Typ
Symbol Parameter Conditions Min | (Mofe | Max | Units
)
LVDS OUTPUT DC SPECIFICATIONS [(OUTn+)
Voo Di[‘l‘ﬂrential {}umt.ut Voltage, |R, = 1002 external resistor between OUT+ and OUT- 250 260 500 -y
0% Pre-emphasis (Nole 6) Figure 1
AV Change in Vap batween -35 35 my
Complementary Stales
Vias Oifset Voltage (Nofe 7 105 | 118 | 1.475 v
AVgs  |Change in Vi, between
Complementary States e o jidd
Cour LVDS Qutput Capacitance  |OUT+ or OUT—to Vg 25 pF
los Qutput Short Circuit Current | OUT+ or OUT- Short to GND =21 40 mA
QOUT+ or OUT- Short to VDD 6 40 A
SUPPLY CURRENT (Static)
lee Supply Curreni All inputs and outputs enabled and active, terminated with
differential load of 10002 between OUT+ and QUT-. PEM = 175 215 mA,
L
locz Supply Current - Power Down |PWDN =L, FEM =L 20 200 uA
Mode
SWITCHING CHARACTERISTICS—LVYDS QUTPUTS
Wit Differential Low to High Lise an alternating 1 and 0 pattern at 200 Mbps, measure 170 250
Transition Time (Note 12) | between 20% and 80% of Vqp. v
bt Differential High to Low Figures 2, 4
Transition Time (Note 1.5) i o o
oy Differential Low to High Use an alternating 1 and 0 pattern at 200 Mbps, measure 1.0 20 il
Propagation Dalay at 50% Vg between input to output. b 3
s Diﬂ'ar&ntigl High 1o Low Figures 2, 3 i 2.0 -
Propagation Delay
Lo Pulse Skew (Note 12) ey ool 10 60 ps
lasce Output Channel to Channel | Difference in propagation delay (fey g OF lpy o) among all o5 75
Skew (Note 12) output channals. Pe
| - Part to Part Skew (Wote 1) |Common edge, parts at same temp and Vo 550 ps
Ly Jitter {0% Pre-emphasis) A - Alternating 1 and 0 at 750 MHz (Nole 5) 0.5 1.5 ps
(Note 8) D - K28.5 Pattemn, 1.5 Gbps {Note 10) 14 a0 ps
TJ - PRBS 2231 Pattern, 1.5 Gbps (Nate 171) 14 a1 ps
low LVDS Output Enable Time | Time from PWEON to OUT: change from TRI-STATE to S50 "
active, Figures 5, 6 i
toes LVDS Output Disable Time | Time from FWDN to OUT+ change from active to TRI- i o
STATE. Figures 5, &

Note 5:  RFEMHIL Vpp = 3.3V, Ty =25 CTHRIESN TV ET, RERMIISREBMELTRBY, RERREII T COEEA,

Note 6:  ZE@IH /JFEE Vop 1£ ABS (OUT+ — OUT— ) LL TERSN TV ET, EEBIASNEE Vip 1% ABS (IN+ — IN— ) LLTEZRSHTWOET,
Note 7:  HiJA 7w hEIE Vog 13, LVDS 2o 7L « R OfgEE High FEELREE Low SBEOFHEL TERSNH TOET,

Note 8: Tu2id, BUERFICMREIIRINFEREAN, YU 7T e ML TRIAESNTOET,

Note 9: T 4 A+ Uy (R))1E 1,500 [/ DEANSZ A0 RMS ELCHIESNET, FEIE, BUTRICER TV 03 EENEEA,
ANBE= Vip = 500mV, AT ET—REE= Viey = 1.2V, 750MHz T 50% DT 2—7 1 « $A2/L, t, = t; = 50ps (20%~ 80%),

Note 10: fEEMTvZ (D)) IIE—72 « V— - '—2fH T, FER. BFRICER T Vv23EEnEYA, ANEIE= Vip = 500mV, AJj=EY
F—FEE= Viemq = 1.2V, 1.5Gbps T K28.5 /3% —2 | t, = t; = 50ps (20%~ 80%), 7245 K28.5 /& —14d, E'wh « AR—14 0011111010
1100000101 D#EVIRL TI,

Note 11: AT # (T)) 1% 3,500 [E/y DEANSTLT, E—2 « V— « E—=2LLTHIESNTOWET, FEEF, B EICEKNTY v TEEnEt A,
ANEE= Vip = 500mV, AHTEE—REFE= Vioy = 1.2V, 1.5Gbps T 223 — 1 @ PRBS /3% —>| t, = t; = 50ps (20%~ 80%),

Note 12: RSO HFFHBIIL COVER A, FIEEZRIE T OB 7 /NS L T T T M T IS KD IRGE T DE T,
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DS15BR400/DS15BR401

DC TRAFEI

1/4 DS15BR400

IN+ OuUT+
Power Supply I— I\

Power Supply l—
IN-

OouT-

FIGURE 1. Differential Driver DC Test Circuit

AC TARAMEEEALSVIE

1/4 DS15BR400

IN+

OouT+

Signal Generator

A
w

FIGURE 2. Differential Driver AC Test Circuit

IN vmff=ovv v )

TPLHD TPHLD

ouT v(ﬁff=ovA A_ ,

FIGURE 3. Propagation Delay Timing Diagram

+Vop | |

80%

Vdiff = (OUT+) - (OUT-)

20%

'VOD

TLHT THLT

FIGURE 4. LVDS Output Transition Times

OuT-

www.national.com/jpn/
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IN+
Power Supply
Power Supply

IN-

1/4 DS15BR400

OouUT+

P>

OuT-

Pulse Generator

PWDN

>
T 500

FIGURE 5. Enable/Disable Time Test Circuit

/— 3V
1.5V

ov

/]

ON

PWDN 5*5V
™ torr
out 50%
out 50%
—| torr

N

— tON

FIGURE 6. Enable/Disable Time Diagram
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DS15BR400/DS15BR401
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IZ1% 100 Q DO IR O HNBRSNTVVET,

H HEE
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L—y | =T s TV —a A I LS TRY,
vzvﬁ“j‘ﬁ/h%avw%f\m/70)/77“)/7 I LTV
A,

AR S5 M Sl N
PWDN ANZ, "—KRU=xT « RU—FT « T—RET T4
TWELET, RU—F T« B—=RRT I T 47172 HE (PWDN
=1L), TXRTOAH TSI 7 7 ENER AT [0 HE OB A
W ES, NU—F Ty —REK T T DHET, LVDS H
NDAA T TRHEIOREND I, NURF Yy - V77
LU AE AN TR T 7R B %A AN T DI LT B IE S A
LEd,
TV T 7 ARERE A R — T L DB RT —F 7 e
7% —h35L (PWDN = Low)., RIA/H BN EiEER
ML T, HAaEE—RN Vpp ETEALET, ZhE
[95< 1. BRIREDTDOT NI ARE S NT oo
TNERHLET (FTVRIzx LT 1kQ 2HESE ), £i2id, —
WRENTEASN TCOWBINER T = A —T « Ry T —7THTH
LR AL COET ( TAD T2 =T « NAT R
BB ), ZOIHRNDRAEITT SV — a AR IEL T
BY, ZHRMBEEIRDNEIMNITE BE 5.2 53T A—4 LT
L. AC #EE. NU—ZTUHSREDOME . BEERKEDIFAE,
TxA)NVB—T « NATADIEE, TV 77 AEREDE
. Z AR = LVDS Ly — "D AR TN E
R

FYTUIFVR

TV Ty ARRENAT L, ElEEE IS RO
EAT AT NG IS8T Do EKIBICHIRCEET, | 2OEV%
ffioT, TRTOHIDTVZL T7L R« LAV EF AT
WGRIRLET, TV 77 ADFHEILT50MHz TH L% 6dB
<7,

TPV REEORRE

PEM Pre-Emphasis
0] Off
1 On

AATzANE—T - (TR

) — A7 TRI- STATE DA, BIRAT DO EJEe: UESN
SN TWBIGEITH T AN — L4 - 1//»—/\73 2‘/73>O4Z
TR :t\ LVDS Uo7 DT = A )V —7 « RAT AIZDOUN
THRETAUERHVET, 7o LE—T « "(TATIL, 7
ITAT IR — N EREROF e ATPIREICR ELET, Z
i, 7R OFAY ETEINT YT iPE Vpp ISkt
L. T=AF 2] OFA» ETCIETNVE % GND ([t
THEEETEET, EPUEIX 750Q ~%% kQ OFPHICLE
I, BRI, NEARTELE—R XA TR RAUN, #&
BRHHL, MBI A EENEIEOR EIRFELET, N7
FRIAEEERNZ OV T, AN-1194 [LVDS A2 47 = —AD T =
ANT—T « NRAT A BBRRL TSN,

FhyFyy

DSI15BR400 DEJFY—RR/ TR - U—RiZZn<i, K
AL HE B ADERRE A L'C7)/l\%$ﬁ THHGE T DB D
VET, BEREREEDITE, 1 ﬂEIULODI: THERE AL CE
e T TR - l:./%:&<® WZHEpE LTI &, HEAR
WX, BT ICEBERESE R E T R —X -
A B E L ADEINERIELEY, BRI FER O ERICT
WNEE, ERETRELEEAE X AN UET,
INAIRR « 2T oY% VDD BU O IR E T D0 BN
F9, AKX 0402 O XTR FiEHEMa T oHRE | SET
ENNESNTTF oS EEALTC, arT o ORT 4 - K
DR A/ NRICIZ TS, R A ea 5 Pk
AT ORYRIZELIZE T 2L a:*(ﬂ?rt77'7/l\
ICHSET, P A X 0402 O XTR HEEER T4
X, RT A - AFIZARK) 0.5nH T, BN BIZ
30MHz ##izx%&, XTR v T U HIEA LB —F L AD A
AR EUTEIEL ST, ShEE R ELIE 240 5 MHz £ CHRikR
T HITIFEE . 100pF, InF, 0.03uF, 0.1uF7REHELDE
BOAT U EWAIERLET, ROIRMIL SR 2
UTUHE, 2~ 3mil ORI CERONI-EBRELS TR
JE Ao TRERL CE £, 2mil O FRA FFEEDOSE. TV
W1 EF AT (K 6.45 52T ) BTV 500pF T,

DS15BR400 23S LLP Ry — O kzdHs DAP
X, ETEANEN LT IUCRBICER T DN ERHYET,
ETEANEZR 2. TIUURIIRITTAENA L F T H A
ML, LLP 2o — U OB EA ) L £,
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FIVr—2a G (o)

ABA871—RX

DS15BR400 & DS15BR401 (32BN A JE 5 A TE, AC K56 F7213 DC #EE 2l HTJ, DS15BR400/DS15BR401 (FA 1=
LB RBILEETHY., HOHPH B2 7EENNT (/% (LVPECL, LVDS, CML) & DC #EATaEd, RO 3 SOXIT—f%
HIZRZEBIN T A3 D DC FiA DRFEEIZ LTV ES, DSISBR400 DA 100Q OEFEHUT LY NHEL CHRIGSIV TV E TS,
DS15BR401 DA NIIHNE CRIBSN TWVER A, Z072%, DS15BRA01 ITIZAMTIF O A TSRS LB T,

LVDS DS15BR400
Driver

100<2 Differential T-Line Receiver

100Q

Typical LVDS Driver DC-Coupled Interface to DS15BR400 Input

CML3.3V or CML2.5V
Driver
Vce
DS15BR400
500 500 1000 Differential T-Line Receiver
ouT+ IN+
100Q
! ouT- IN-

Typical CML Driver DC-Coupled Interface to DS15BR400 Input

LVPECL LVDS

Driver 100Q Differential T-Line Receiver
OouT+ IN+

OUT-
150-250Q 150-250Q

Typical LVPECL Driver DC-Coupled Interface to DS15BR400 Input
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DS15BR400/DS15BR401

FIVr—2a G (o)

Hh14o487—R

DS15BR400 & DS15BR401 |% LVDS B ICHEILL 725 52 H L ET, ZOHNT— BT L DERIL > — N2 DC fi&
TEET, RORNE, — eI > — D DC #EEONREREZRLTNET, ZITEHL—NOANA L E—F U ARRKE
WERRELTWET, 1ZEAEDETIL— RO EE—R A SOOI LVDS BUSIZHERLL 7 A TG FITH IS TEET R, #E
DAL R T 2 —AEEANTHFNC, Hxr DL —SOF —ZL — aF o 7T B5IHZL TSN,

DS15BR400 Differential

Driver 100Q Differential T-Line Receiver
OouT+ IN+

CML or
LVPECL or
LVDS

Typical DS15BR400 Output DC-Coupled Interface to an LVDS, CML or LVPECL Receiver
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g 50 NRZ PRBS-23
o Gl
T,=25°C
0 | l
0 0.4 08 1.2 1.6 2.0
DATA RATE (Gbps)
Total Jitter vs. Ambient Temperature
30
25 / ~]
I L1
% w/
=
E 15
=
.}
g o Veo=33V N
o V| = 500 mv
Vg = 1:2V
5 NRZ PRBS-23 —|
1.5 Gbps
0

40 20 0 20 40 60 80 100

TEMPERATURE (°C)

Total Jitter vs. Data Rate

Voo =33V
V|p = 500 mv

Vey = 1.2V
NRZ PRBS-23
| Ta=28C

DATA RATE (Gbps)

Data Rate vs. Cable Length (0.25 Ul Criteria)

25 T
NS pRes.23
20 \ Jitter =0.25 Ul |
TA =25°C
CAT5e
1.5 \
\ PEM

PEM
&N
1.0 \
0.5 AS
N

1 10 20 30 40
CABLE LENGTH (m)

DATA RATE (Gbps)

ZDTTNRENTNDT —HIE, DSISBR400EVK, RI-45 725 SMA ~
DT HETH « R—=RDT | £FEESD Belden 1700a & — 7 /L2# F LTI
EINTHOTT, KT —% - L—NI, F—7NEZBETOLHAESH
AT & (025U EEHE ) ICEE SO TIRIESHTVET, Yy &1, 3,000
By DEANT T ATHESN-E—7 « YV — « =2l TT,

Data Rate vs. Cable Length (0.5 Ul Criteria)

25 |
Vo= 3.3V
NRZ PRBS-23 —|
20 N\ \\ Jitter = 0.5 Ul
7 T,=25C |
3 \ CAT5e
G 15 ‘
w PEM
< OFF
< 10 PEM
< \ \ ON
[m]
05 \ \
0
1 10 20 30 40

CABLE LENGTH (m)

IOV ITTITRENTWAST —ZIE, DSISBR400EVK, RI-45 75 SMA ~
DT ETH « IR—=RDT | 4 FEFEESO Belden 1700a 47— 7" L ZAf LTI
HEEINTHOTE, KT —4F - L—NI, 7r—7L2@E TholllEsh
7Moo (0.5U1 3EEHE ) [ZHSVWTIESR TV ET, Yy, 3,000
B4y DEAN T LTHESNIZE —2 « V— « E—ZflETT,
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DS15BR400/DS15BR401
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13 LAND PATTERN RECOMMENDATION
PIN #1 IDENT —
11°-13°
0" MIN— TOP & BOTTOM
RO, 08 MIN
R0.08-0.20 / S
/ 1.2 MAX
/ GAGE PLANE I I
L f— N | ..
( ] ) £[0.08
‘ Y 0.05-0.15
\ g -7 -~ |—o0.20 MIN
0.09-0,20 . SEATING PLANE
TYP S 0.620.15
SEE DETAIL A o
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DIMENSIONS ARE IN MILLIMETERS DETAIL A

48-TQFP
NS Package Number VBC48a
Order Number DS15BR400TVS, DS15BR401TVS (250 piece Tray)
Order Number DS15BR400TVSX, DS15BR401TVSX (1000 piece Tape and Reel)
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DIMENSIONS ARE IN MILUIMETERS
DIMENSIONS IN { ) FOR REFERENCE ONLY
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RECOMMENDED LAND PATTERN » )
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T T T 17
u s+0. 1 ry 32X 0.4%20.1 - I- S
328 0.2540.05 —~ L-l 281[3 5]
0.1 [C 4D [6E SQA32A (Rev B)
32-LLP

(See AN-1187 for PCB Design and Assembly Recommendations)
NS Package Number SQA32A
Order Number DS15BR400TSQ, DS15BR401TSQ (1000 piece Tape and Reel)
DS15BR400TSQX, DS15BR401TSQX (4500 piece Tape and Reel)
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