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DIN[18] — 47 14— Vpp
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AL
# 4-1. 5IJTRE : PFB %
e o s
%5 | 4%
LVCMOS HATH: 151 |
41,
48-44
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BISTEN —] 61 - 20 — Routi14]
BISTM =— 62 --- 19 —— RouT[15]
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60 REN LVEMOS_I e = L ; Rout[23-0] M1 RCLK 24/ (OFF) , #1028 Royt[23-0] 1 RCLK #ithi4b T =% , PLL 13
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SLEW =H ; 4mA T &3R50t
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AN HEE N BIST #5530, 167 PASS #irH 51 I LA & MRS .
BIST #isitd¥. &M 28 BIST it aots bl ol .
62 BISTM LVCMOS_| |BISTM =L ; BRMEHEF , ITE Rout FPIRAE L& FHIE B A4S R
BISTM = H ; ROUT[7:0] & {itf) R R AL AR s ( bl B sik 255 )
@Speed BIST iz /T il br Efar i
45 S LVCMOS_O |PASS =L ; BIST %/l
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53 R LvDs | |FEUHE LVDS FLSE (+) SN - A BRI 100 Q SEESE Ry, 5. X ILEL RS 100nF
N - | AR E %M.
54 R LVDS | B LVDS U (<) i - 3N B 7EEIE 100 Q FfEEEE R, 5. % HEX4usd 100nF
IN- = | RS A E S .
B YRS
51 VDD VDD KA LVDS SR, B
59 VDD VDD B F R L, PLL R
57 VDD VDD R FEYS , PLL VCO H
32 VDD VDD Br i R YR 2R
46 VDD VDD B i YR R
40 VDD VDD 7 s R IR LVCMOS HyH s i
26 VDD VDD BRI, LVCMOS i H s
11 VDD VDD B H R BB LVCMOS % HiJs
52 VSS GND FL LVDS 2
58 VSS GND FHE | PLL 24
56 VSS GND Rl , PLL VCO #:th
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F 4-2. 5ITIRE - PAG B3 (%)

bl /o PiBH

&S £

31 VSS GND Bt | BRI

47 VSS GND Bt | BB

39 VSS GND i, LVCMOS %t #zh
25 VSS GND v, LVCMOS %t f2kh
12 VSS GND i, LVCMOS %t #zh
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5 B
5.1 45Xt RAiEE
E AR RSN 0 T ARG VO B Py igs (B RA g ) ()
B/ME Bokfl BA
LB L E (Vpp) 0.3 4 v
LVCMOS % A\ Hi I 0.3 Vpp +0.3 v
LVDS B8 A L 0.3 +3.9 v
LVDS Bz 234 i 0.3 +3.9 v
LVDS % H 4L B 5 1] 10 ms
ZhiR 150 °C
SlLRIRE (SR, 4 7)) 260 °C
R 45.8 (4L)
DS90UR241 - 48L 0JA 75.4 (2L)
TQFP - 210
e fokk .
S e @ o i o
g% 428 (4L) ;
DS90UR124 — 64L Roua 67.2 (2L)
TQFP
R e 14.6
AR Tetg -65 150 °C

(1) BT X, iR A HE (T TS H AR W] BE 20 S8Rl UK AR o X S8 2 M MR AR B ) 5540, IX AR IR B AR Se 2611 BA K
TE & E 1740 AN HAh S R BEW IE R 1817 . K [A] Ak T4t e KA e S5 1F T rT RE 2 o B i mT S
(2)  1/Rua °CIW (+25°C LA L)

5.2 ESD &%
15 Bfir
KA PFB £35/ DS90UR241-Q1
NAEBCEAERS (HBM) , 754 AEC =+8000
Q100-002 FruEM CIGRLS
DA (1. 12, 13, 24, 25, +1000
. FABIBE COM), 154 AEC |36, a7 f145 )
Vieso) - LY Q100-011 Azt v
HoAth 3 +1000
Befics (20, 19) +10000
(1S010605)2)
2R, (204 19) +30000
KA PAG 3311 DS90UR124-Q1
MNETCRAETY (HBM) , 7§75 AEC FTA 5 =+8000
Q100-002 FrifE™M
DA (1. 164 17, 32, 33, +1000
. FABIBE COM), 54 AEC |45 26 f1o4)
Veso) R Q100-011 Kt v
Foft 3] +1000
BEfBoE ( Rines Rin- +10000
(1S010605)(2) (Rive Rin-)
23008 ( Rie~ Rin- ) +30000
(1) AEC Q100-002 #5755 24 4% 1F ANSI/ESDA/JEDEC JS-001 #iEH4T HBM 82 77342 o
(2) Rp=2kQ , Cg=330pF
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5.3 BT &AM
16 HARIE SR T 1) AR RS IS (BRIEA A UL )
B/ME PRARAEL BAME Hfir
YR E (Vpp) 3.0 3.3 3.6 \Y
B AR X T AR T (Ta) -40 25 105 °C
I bk 5 43 MHz
FL Y +100 MVp.p
5.4 #EREER
DS90UR124-Q1 DS90UR241-Q1
#Her() PAG [TQFP] PFB [TQFP] Bfr
64 5|l 48 34
Roya 4k B IRIE A H 58.1 64.3
R0 yc(top) gEEHhSE (TS ) FAEE 13.0 141
Rous 5 28 F R AR A 30.4 30.2 °C/W
byt 4 B TR IE S5 0.3 0.4
LTS 45 % R ARURRAIE S 40 30.0 29.8
(1) FRHIBRIARNEZEE | S0 IC £ #7544 AR SPRA9S3.
5.5 AR
TEREVP) TAE H R AR E FE i AS ( BRAE S AMEE )
¥ R PIN/FREQ. BN A8 k| sir
B A 18
LVCMOS B3
Vin ie HLSP AR L Tx : Dy[0:23]. TCLK. 2 Vpp| V
ViL 1 P T4\ L TPWDNB. DEN. TRFB. GND 08| v
RAOFF. VODSEL.
RESO.
Voo N L loL = —18mA Rx : RPWDNB. RRFB. 08 -15| V

REN. PTOSEL. BISTEN.
BISTM. SLEW. RESO.

Tx : Din[0:23]. TCLK.
TPWDNB. DEN. TRFB.
RA(.)FF‘ RESO. 40 42 10
In LN ViN =0V ZE 3.6V Rx : RRFB. REN, A
PTOSEL. BISTEN.
BISTM. SLEW. RESO.

Rx : RPWDNB -20 5 20
o lon=-2mA , SLEW =L
V, BT : 2. Vi v
OH =] EE:F%JLIM_I [EE IOH = —4mA i SLEW = H 3 3 DD
Rx : Royt[0:23]. RCLK.
loo=2mA , SLEW =L
SEES
Vou (SR TR AN loL = 4mA . SLEW = H LOCK. PASS. GND 033 05| V
los A H R LR Vout = 0V -40 -70 110! mA
. . RPWDNB , REN =0V, Rx : Royt[0:23]. RCLK.
| = A Vi N - +0.4 A
oz =2 AR Vour = OV 5 Vpp LOCK. PASS. 30 #0 30| p
LVDS EHin#HE
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5.5 AR (42)

FEGEBC TAF LS AT BEVE IS ( BRAE SIS )

S5 WRZRA PIN/FREQ. BN A Bk shr
H H#E i
VT1H Zor R E S Ve = 1.8 50| mV
N N Cc™M~ !
% ZE4y BREAR Rx : R R -50 mV
| B Vin =24V, Vpp = 3.6V TN TN £100 2250
IN il Uil V|N oV ’ VDD =36V 1100 1250 M
Voo With £ HIE (Dours) - |RL=100Q , LHinE |VODSEL=L 380 500 630 iy
(Dout-) 5-10 VODSEL =H 500 900 1100
N R, =100Q VODSEL = L
Moo s aEATE |Rhs 007 e + sol mv
. R, =100Q VODSEL =L
Vv 3 L ' 1 125 150| V
os  RARE F AN VODSEL = H
. R R, =100Q , VODSEL =L
AVos KB LA T4 fmui VODSEL=H 3 50| mv
Tx : Douts~ Dout-
| Y Dour=0V ,Dy=H, |VODSEL=L ouT e 2 5 8
os  WHIRIH TPWDNB = 2.4V VODSEL = H 45 79 14|

TPWDNB =0V ,
Doyt = 0V % Vbp

TPWDNB = 2.4V , DEN = 0V

-15 *1 15

-15 *1 15

loz =25 HLA Dour =0V 5 Vpp pA
TPWDNB = 2.4V , DEN = 2.4V ,
Doyt = 0V i, Vpp -15 +1 15
TBiE (6 TCLK)
SER/DES HijEH.J% ( DVDD*. PVDD* il AVDD* 5|l ) *#(%. PLL FIf# VDDS
R, = 100Q , PRE = OFF , F = 43MHz , 60 85
RAOFF =H , VODSEL =L AR & 51
RATHY _ _
lppr VR E;‘(');,(__)O:QH' Fi/%ED_Séiksz‘ 65 90| mA
(BIHFARR ) i
R, = 100Q , PRE = OFF , f=43MHz , 6 90
RAOFF =H , VODSEL = H ML,
| HAT A TPWDNB = 0V 45| uA
POTZ dJp i ol ( B4 HoAfs LVCMOS i\ = 0V ) H
- f=43MHz ,
e LVCMOS it 4] 5-2
IpbR KLY LR - mA
(LS ) C, = 4pF f=43MHz,
SLEW = H BEHLEL 80 100
LVCMOS %t
o RPWDNB = 0V
IDDRZ 1y e 1o ( A7 Hefl LVCMOS #iA = OV 50| pA
F Y FRL T P _
Rin+/Rin-=0V))
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5.6 TCLK [ S 4T 28 NI P EE 3k
TE V) A R AN R R Y P4 (R EE S AN )

B/ME FRARAE BNE| BN
trep RAL I B A & 5-5 23.25 T 200 ns
trciH R IB I vy RSP ] 0.3T 0.5T 0.7T ns
trei R IB I EPIG HESF R T 0.3T 0.5T 0.7T ns
torkr TCLK # N V)i ] 5-4 2.5 ns
¢ TCLK H A2 f=43MHz +100
o A f= 33MHz 30|
5.7 AT R R
T8V TAE FE R AR Y P A4S ( BRIE S AMUEE )

S5 WA B/ME BRI BAME| AL
tunr VDS MR 3 F O ] R, =100Q , VODSEL =L, 245 550| ps
tier  LVDS 7 T S T D e ) CL=10pF % GND , 4 5-3 264 550| ps
tois Diy (0:23) #5375 TCLK R, = 100Q , C, = 10pF % GND 4 ns
tom DN (0:23) [ TCLK {5 1 5-5 4 ns
thzp Dout * P2 =R 10 15 ns
tLzp Dour * flkHL T3] = 4ER Ry = 1000, 10 15 ns

—— C_ = 10pF % GND
tzhp Dout + =A% & B IR K 5-6 75 150 ns
tzip Doyt + =& FEH TR 75 150 ns
teLp HR 4TSS PLL B I 1A] R, = 100Q 10| ms
R, =100Q , PRE = OFF ,
RAOFF =L, TRFB=H, 3.5T+2 3.5T+10
|4 5-8
tsp FATERAEIR ns
R, =100Q , PRE = OFF ,
RAOFF =L, TRFB=L, 3.5T+2 3.5T+10
& 5-8
5MHz - 43MHz ,
TxOUT TxOUT_Eye Opening- R =100Q , C, =10pF % GND , 0.76 0.84 Ul
_E.O TxOUT_E O Ll (tBIT/)2 Hyiy BENLEE R ' '
& 5-9
5.8 fif HR AT R AR
TRV TAE FE R AR Y R P A4S ( BRIE S AMIEE )
5 ALK A PIN/FREQ. B/ME HAUE BRAE| Hfr
- o trep = trep
trep PR Y et PTOSEL = H ROLK 23.25 T 200| ns
. PTOSEL=H , K 5-15 . . .
trRoC RCLK 5%ttt SLEW = L 45% 50% 55%
teLn LVCMOS 1k HLF 3] i H P D) 45 b 1] CL =4pF . 1.5 25| ns
e Rour [0:23] ,
- P A RCLK , LOCK
tohL LVCMOS = H-FEUICHE- U gL EW = H ’ 1.5 25| ns
toLm LVCMOS {i& H3~F 3 im B P U et i) | CL = 4pF . 2.0 35| ns
. . Rour [0:23] ,
(B
tcu.  LVCMOS i HF RO A | g Ew = L RCLK, LOCK 2.0 35| ns
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5.8 fREB AT RHFE (&)
TE LA TR v T R 96 R A ( R 53 A )

S| WA PIN/FREQ. B/ME HAE BAME| HpAL
R 7)) K RCLK ( 4 . -
tros 1 )oUT (0:7) TS RCLK (41 PTOSEL =L (0.35)x trcp © 5xtch)U| ns
SLEW=H, Routl0:7]
troH T)OUT (O7) BAFIRS ROK (AL 516 (0.35)% trcp (O'SXtRCg)L]I ns
R out (8:15) & ¥4 & RCLK ( 41 (0.5%trep) -
{ out 0.35)x RCP ns
ROS  2) Rour [8:15] (0.35)% trep 3 Ul
R our (8:15) {5454 RCLK ( 4 LOCK 0.5xtrgp) -
tot 5 o (B19) B (I proseL =1, 035 tace (@R ns
5 SLEW=H,
tROS g)OUT (1623) giﬁjﬁgﬁ RCLK ( 7H lz.l 5-16 (035))( tRCP (OSXtRCg)LJI ns
= P ROUT [1623]
tnoy | RouT (16:23) T HE R RCLK (41 (0.35)x trgp (0-5¥tReP) - ns
3) 3Ul
tros 1R)OUT (07) B 2 RCLK ( 2 (035))( trep (OsxtRcz)le ns
7) (RAFHE RCLK ( 41 Rourl0:7] 0.5%t
trom R out (0:7) fAF-EHE % RCLK ( £ (0.35)% trep (0.5xtrcp) ns
1) +2 Ul
R 8:15) & 4 RCLK ( 4 0.5xt -
tRos o )OUT( ) ELHR% (Ll proseL =1, (0.35) tap (0% Rcﬁ’)UI ns
SLEW=H , Rour [8:15]
tro 2R )om (8:15) RIFHHE % RCLK (4 | 5.15 (0.35)% trcp (O-sxiicai ns
tros :?)OUT (16:29) KA HU: ROLK (A1 (0.35)% trcp (O-SXiF;CGi ns
— p Rour [16:23]
tro g )om (16:23) @ 7 ¥#a & RCLK ( 41 (0.35)% trgp (0-5xtRCI:)L;I ns
thzr L E = AR 3 10| ns
tizr R & =R PTOSEL=H , Rour [0:23] , 3 10| ns
tzHr =REFBEPER Kl 5-14 RCLK, LOCK 3 10| ns
tzir ERZRMAT LR 3 10| ns
s PTOSEL=H , [5+(5/56)]T+ [5+(5/56)]T
top  fRHAIER I 5.12 RCLK 3.7 +g| "
{ FTR AR 2 PLL BUENT | 514 oMz 1287
] 3] vel ‘ili'_‘_' SelE > % & _ ms
DSR g oV " 43MHz 128kT
RxIN_T o < 1521
oLl Tl (F) 517 5MHz - 43MHz 0.25 Ul
RxIN_T he e wZm )
OLR PelemAzZE (17) B 517 5MHz - 43MHz 025 Ul
Device Pin Name Signal Pattern
TCLK
ODD DIN
EVEN DIN
B 5-1. HATERRINEEL BT
12 R 15 Copyright © 2024 Texas Instruments Incorporated
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Device Pin Name Signal Pattern
RCLK _ B
ODD ROUT B
EVEN ROUT ]

Bl 5-2. i 5 23 LA TR

10pF$

Dout+
100Q Vdiff -0V
Dourt- 10 oF
@ P tLLHT tLHLT
Vdiff = (DouT+) - (DouT-)

Bl 5-3. H474% LVDS fi th iR ) et A

|
80% 80%
TCLK
20% 20%
ov

toLKT toLKT

&l 5-4. B AT R4\ B Y1 it 8]

TCLK _\_]

tois tDIH

trcp

Vbb

DIN[0:23] vpp/2 Setup Hold Vpp/2

oV

Bl 5-5. B 4T AL ANRAFRT 8]
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Parasitic package and

/ Trace capacitance

5 pF >
100Q
3

Dout+

Dout-

DEN &

— |t zp—

DEN Vcc/zj{ vee

(single-ended)

ov

ov

Dout*
(differential)

DEN vcgrz- }{
(single-ended)
ov

Doutt —
(differential)

CLKO CLKO

& 5-6. E 4T A% =B B AIEIR

PWDWN 2.0V 7‘ 0.8V
tHzp or
tLzp
ToL /_\_7(_\_/\_/_\_/_ /_\_/
tPLD —»| |— tzuDoOr
- > tzLp
Output
DouT+ TRI-STATE Active TRI-STATE

A 5-7. B 4T3% PLL 8t B f1 TPWDNB =F&ER
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| ‘lz
DN SYMBOL N X SYMBOL N+1 X SYMBOL N+2 X SYMBOL N+3 X-( X
)L
C
< tsb .
—
TCLK \ / \ / \ / \ / _\_/_
STOP | START STOP | START STOP | START STOP | START STOP

SYMBOL N-4 BIT|BIT  SYMBOLN-3 BIT|BIT  SYMBOLN-2 BIT|BIT  SYMBOLN-1 BIT | BIT SYMBOL N BIT

erlliD) 00 8 AWAR 0 0N AVAD 0.0 # AVA0 0N AVAL 0 08 AV,

&l 5-8. BATARIER

Ideal Data Bit Ideal Data Bit
Beginning End
! e e . !
| /7 ! AN |
(&—— TXOUTEO —>
N 1
\\ __________ I_ ________ ’I
A

-— tg|7(1/2 Ul) ——»>-—— tg7(1/2 Ul) ——»

Ideal Center Position (tg[1/2)

A

teiT (1U1) >

B 5-9. K iXa&%H IR KTk (TXOUT_E_O)

-
<
&
® Dout+
24 o ;
DIN o S RL
4
= 20194528 | DoyT-
c
<
o
TCLK D

VOD = (Dout+) - (Dout-)
ZEARHE S RN (Douts) - (Dout-) » 23#F4b TSl iL it

Kl 5-10. 54745 Vop B

Deserializer j_
4 pF

lumped
gl; toLH tcHL

B 5-11. fE 53 LVCMOS i H inEfn ) #e s a)

Copyright © 2024 Texas Instruments Incorporated FER PR
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START STOP | START STOP | START STOP | START STOP
BIT SYMBOLN BIT|BIT  symBOLN+1  BIT[BIT  sympoLN+2  BIT[BIT  symBoLN+3  BIT

R|NO-23
DCA, DCB
| DD »
RCLK \ / \ / \ / \ / .. /
RouT0-23 X SYMBOL N-3 X SYMBOL N-2 X SYMBOL N-1 X SYMBOL N X
Bl 5-12. R ARER
VREF = Vpp/2 for tz R or ti zR,
VREF = 0V for tzHR or tHzR
NOTE:
CL includes instrumentation and fixture capacitance within 6 cm of RoyT [23:0].
VOH s /—
REN Vpp/2 \ VDD/27
VOL ------------ F-
tLzrR tzLR
74 VOL + 0.5V VOL + 0.5V
VOL
t t
Rour [23:0] PR ZHR
VOH .
VOH - 0.5V VOH + 0.5V
& 5-13. ff B 28 =8 R B R AR PP
16 R 15 Copyright © 2024 Texas Instruments Incorporated
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—_— 2.0v A
PWDN 7

O.SVx

|
IDSR
|

LOCK TRI-STATE / TRI-STATE
—» tHzR or tLzR

Rout [0:23] TRI-STATE X X X TRI-STATE

RCLK TRI-STATE TRI-STATE

REN

A 5-14. f# #5228 PLL 8{Er M1 RPWDNB =Z3EiR

RCLK

Rout [7:0]
(group 1)

Rour [15:8]
(group 2)

RouT [23:16]
(group 3)

trcp _
trRDC trRDC
Vpp/2 —x& >y »\— Vpp/2
trRos tROH
Data Valid Data Valid
Vobp/2 Before RCLK | After RCLK Vobp/2
~-2Ul —»| |-— —» |la—= +2 Ul
tRos tROH
Data Valid Data Valid |
VDD2 “AT Before RCLK | After RCLK N VPP/2
= -1 Ul —» —»| |a—=~ +1 Ul
trROS tROH
Data Valid Data Valid
VDD/2 TA"BeforeRCLK|  After RCLK Vop/2
~ +1 Ul — l—= -1 Ul

K 5-15. f@ B #s @ LR FERY Rl A X% PTO , PTOSEL = H

Copyright © 2024 Texas Instruments Incorporated TR 15 17
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: = i e i

(Ideal) i %Symbol | % Symbol V ; V ;

RCLK | | | | | | | | |

i

Rout i

GRP1 1-2/28 Symbol 1+ 3/28 Symbol i 1-4/28 Symbol
.
1
1
1
1
1

1+ 3/28 Symbol

2 Ul EARLY 1 Ul LATE 1 Ul EARLY 2 Ul LATE 2 Ul EARLY
M BT (B 2ULL JEHT UL BT UL JE T 2U1 ) 78 N AR .
42 ¥4 E A (JEH UL S UL T 201 R 201 ) 78N ETE.
H1 3 ¥54F A (R UL S 201 H 201, JEI UL ) 7E N AR

E 5-16. fif 5 282 T M{RFERT H A K& PTO /45 , PTOSEL =L

Ideal Data Bit
End

Ideal Data Bit
Beginning

Sampling
Window

RxIN_TOL -L RxIN_TOL -R

A

Ideal Center Position (tg[1/2)

AU\

-t teiT (1 UI)

RXIN_TOL_L /2 72 fll A 5 - 2 AGHE frt AR IR 75 25 L
RXIN_TOL_R /2 A5 AR o B AB A (1t AR 75 25 R

B 5-17. B A A A= (RXIN_TOL) FISKEEE 1

5.9 JRAFHE
=) =)
=} =)
S =
€ €
o o
o o
= ©
[0 (0]
© ©
= =
‘e 'S
(=2} (=]
© ©
= =

Time (2.5 ns/DIV) Time (5 ns/DIV)

& 5-18. DS90UR241 DOUT# ( fi ] RIN &5t & & 5-19. 43MHz T ) DS90UR124 PCLK #iiH
) 43MHz T PCLK )

18 R 15 Copyright © 2024 Texas Instruments Incorporated
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6 VE4NUt e
6.1 MR

DS90UR241 H:4T#5F1 DSO0UR124 fift i 3% 0 i 2H A& — Xt 5y T FH ) R s as Al F2 e s | s s AN H3 47 LVDS 4%
B I% 24 K747 LVCMOS #idfs ( 4+ ity 120Mbps % 1.03Gbps ) . DS90UR241 4 24 % 1) JF1T LVCMOS
B i 3o A S RN U B AN I LVDS SR ATEE I, R R S A T P EL/ B P R SR S R R, TS
FFAZ A . DS90UR124 #:Uit LVDS S AT EHm it -0 Ho i 46 [m] 24 A7 58 1 AT AR AR Z R Bh . 24 A8 4788/
fife BB 280 4H B AE DL BMHz 32 43MHz (1B o B I B oW & 26 (STP) A&l Kk 10 K.

i £ 35 ] DATE AN F BB 2 2 I B R RS 00 Bt BRI, TR KL R R e AR A . TE Ve AU HE 5
AN | R AR E AT R B A AT RS, S IER E B CHDIREDEL” MRS, B aBUE BB NIRRT TG T Rk
AR B D 75 AR 35 M N BB I R S B N 20 85 BRI E B s 52 v, IRE R BP A AL | R85
S ECPE AT IR o R AR M N RIS APE B . e B RS IETE R AEBUE K LOCK %t B N .

AN R RS IE R IE Y @SPEED BIST ( WE HAE ) #50. BIST #5136 £ M LOCK ARZSHE 51 . 58 I-A4T
it EAE S R EEN SLEW fSHIFIEE (PTOSEL) M AfEH] | A B TRKM S RS EMI. B 8S4H —4
W Ha ], DATE S AN o SE B S 02T

b
6.2 T RETTHE K]
VODSEL
PRE
DEN
RAOFF REN
2 s
© [}
5 ¢llz I E
L w n o (=) ©
Din 2:’1 T'(f EH = s 8 g
A E R EE sl1sll &
Sll=l1zIH Sls|l3
= fis] S 5] M o
TRFB ol |~ 21 lo
[a] o
PLL Timing
TCLK PLL RAOFF —— and
RRFB — Control | LOCK
| ] RPWDNB —
—_ BISTEN —— 1
iming BISTM — Clock
TPWDNB Cantd | — SLEW — Recovery [T FCLK
ontro PTOSEL — | pass
SERIALIZER — DS90UR241 DESERIALIZER — DS90UR124
s
6.3 etk i
/s 2y
6.3.1 FHE L ATEE DL

TEGA B L BB HE 2 B, A% ST DSO0UR241 il DSQ0UR124 [IHItEA « WIHEAL Z F804 B2 AT B R £
S PLL [FIB k. BATHRBUE 2IMANSIEG | B oM E — ANV IR | R B EE B T8,

15 0 M Vpp MBI B AT 2R A/ BUAR B 2R, % B B R ERE =3, JEH NS A B S A . Y
Vpp 18] Vpp OK i ( K% 2.2V ) i |, B AT 8 A PLL JFAAEUE IR BN o X T 4788 | A Bh Ay & 3% i 4h
TCLK. PLL #i@ & TCLK I , AT 85 R AE=8. BEF TCLK J5 , AT RBIER LR E B T .
PLL i 2 S AT 208 i o i N SR B 5 B, A ep S8 IR FRTE =5 KAk, R ER 48 LOCK #irth & R IR
¥, HE| PLL 8E 3 Rint 5 B L 14 N 2 fF 2D AR

55200 ¢ fif R s PLL JORR H3 4T a8 SRR AR SR AT B2 BB . AEWIAA RS I — 2B ), A Rt A e o5 %
(B AL ) R AT 4% E B AIEBENL (AR R ) BEia. A A 8518 15 58 XIS TR) & A BE BN S B iR S
ANEtE R (CDR) FLERBIE B AN BIALIA , AT K S el e B i b o0 A AN Kt 8 iH i . CDR AL A 22—
GBS R AL . AR R AR BIUE BIR B AT SR BBV LB , e AT — RIVERAERR LTI Bl i I 46 R KL
stk , AREBUERIE. BT ILBUE RS TR, BIREYLBUE SRS R R BT T AN . i A
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%17 CDR € B A PHI , LOCK 51 Ay mi -, JF Bt o oA 2 RCLK/A#E - 167ERE , LOCK
B9 5% ERREE IR . ffE 351 LOCK 5] RH 2 A CR H2 504 0] S I 400 5 B v AT 47 75

6.3.2 H#/45

FATSBUEESLS , f N\ DINO - DIN23 JH T [al R AT 8 AN B3 . didid TCLK A AAE R S i) Tk N B AT 25
FH 36 38 B 1) TCLK A ¥ mrifid TRFB 5| I, TRFB i B P e 36 b B0 (0 B TR, A b7 5 3% F
W BT (DOUTE) & 7EIRSh sUnT i s

CLK1. CLKO. DCA. DCB Z#fH./~ LVDS HATHHR i A £ M DU AN AL (B 7-9). CLK1 AL 2 A mH-F
CLKO s % Nk HF. CLK1 F1 CLKO £z FAE & i FH ik A it 80z, DCB FIME By P iEhilaL , AR EAEK
I BB ATAT AT TR Y . B CFE A TR S & LA K S ER R E R 2 K. ZAL TE T2
I M R 2 RS N S FE R . DCA AL T30 E N SR I i Bs 52 %% . DCA #1 DCB 4fis /7 ¥4
FRAE B AT A FIAE 56 3 9 O H BT .

% P FE BMHz & 43MHz I AR Ja B . AN b B B 3% 24 DNEURAL DL 4 ANERAN R Iz sl 4
I, % KN 1.20Gbps ( /) 140Mbps ) . FEEETE 86% (24/28) B F M m . A (24 M + 1 4
BFBh ) I EoRBER RS S B R A 1 A4S LVDS X, K4 LT 25:1.

ERATEIRR A, BdEAR N B AEEIAL ( 24+4 £7 ) DL 28 £ TCLK SR AR FE M S 47 28 B Y (DOUTR)
fef 2. Bltn , Wi TCLK A 43MHz , BTN 43 x 28 = 1.20 TIRAi/Fb. BT HH 24 Ak EH i ANEHE |
LR AT “HRERMT 7 HER 2 TCLK SR 24 £5. 40 , ik TCLK = 43MHz , A5 & #47 Bidl idR N 43 x 24
=1.03Gbps. TCLK Hi#udEEIEMLIF H AL FE 5SMHz % 43MHz brFRETaE N . HAT 284 (DOUTE) ff LLAIKS) 55
R, W B 7-8 s, MfERE S (DEN) v B H TPWDNB i PR, % A& 5% . DEN 5]
JERT TR SR sh B PR R B T =4

i R S TE 0 E IR B R AT RSN | B2 LOCK 5| 15X 5h 31 i v ~F A R8s A 55 A st ) 2 2
BEEIH R R AR BN S B, 8 Z B AR R S P B R, SRS TR B R R AP Bk Eh B RCLK 5]
[ R EP ( RCLK it 51 ) 5 ROUT[23:0] 51 BRIP4 LOCK Ay i Fif , ROUT[23:0] L
BHEA . A0, ROUT[23:0] £#k. RCLK iR PEH RRFB i A%l . ROUT[23:0]. LOCK F1 RCLK %t
YR ] 43MHz i 4h Bk Eh ik 4pF 713, REN #5828 - ROUTn Ml RCLK 5l =4

6.3.3 EF/F%

AR AR E R B BIUE | M A SR E TS BUE . B, A RIE S — B R BN U AT, PLL R R
852 H LOCK 5l B B IRSh BIMIR . SR)5 , MR8 BE N TAEREC , T, el BUE B ESdER. €
AHIFPURIRA PG HT |, R85 REEPATHUE TR .

LOCK &5 M2 #PIRE 7 ROUT EREMEE SA R HizfE S i Py, AR Rgunr DUR I i
LOCK 5l iisk#fiie ROUT b % /& 5 A 24

6.3.4 By

W7 E DR A A — PP D R R IR AR 20, AR AT 285 R A 8% T (58 a2 B X7 T B0 % i PR (R Th #€ . TPWDNB Al
RPWDNB H ¥ defFd B oW A, B IR R 2] v A YR, 24 TPWDNB 5| B4 3K 5h ZIE P
AT AN HOIRAS o 7EWT B0 , PLL (510 9F B Bk N =28, AT 2% 1k 0 3 f gt JF o> g it 8 . BB
Wr A, 4200 TPWDNB ZXzh 3 & F . G E 47 858 I s =0, 3 PLL 208 & TCLK , 2R )5 A RE A
WILEWARS M aF 2% . A5, RGO BRI 1] | 2 54 se Pl EdinfE % . 24 RPWDNB #f IR 3) 2K H-F
F o, e 2R N R R a0, EWT AR, PLL 50k 0F B N =26, Bl & SR HUR I RUIR S | R4
RPWDNB 35} #I| i= H -

H AT A TR 5 5 A0 0 B AT AR AL I SR BIUE | PR AR DR R A o i eR AR BUE BN U B i R ks
VIEH I LOCK B M HLF
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6.3.5 =&

% DEN z{ TPWDNB 5| 3Kz B P , sRAT 88 3E N =5 . ORI > B 3 2 5180 ( DOUT+ Al
DOUT- ) #tA=2. %4 DEN zh 2w s , R B oAb 5 R Frs# & ( TPWDNB. TRFB) , 1748
MR B ATHRE

* REN 1 RPWDNB 5| J{I3xsh 21K PR, fEE 2Rt N =38 Rk, Beiasf it 51 (ROUTO0-ROUT23) Al
RCLK Kt N=35. LOCK ¥t fRFFA R, DAt PLL FPIRZS . MR B 255 N\ 5] I BRI 25 7 . ( RPWDNB i Fi
¥ ) M1 (Vpp = OV) IR AL T m FHPTIRES

6.3.6 A&

DS90UR241 A — M HUINEIIRE , HIRAME AL A BT sl e f o Bi. A7 AT (1 F0D0 =5 D) RE 1 o 1 g
gy, ATERE YA SR AL RS 0 f AU AR B T BN o A% e 8 32 R AR M R o e (PR A F0IN ELAE
LVDS & I A i, DA/ 2 N I S IR RS . SEAh , TIUIN AT B TIPS L
B INHR BT B A S e . R HUENLT |, DS90UR241 fig % {f FH TN = Th Ak AL P B e K £ 34 10
Ko

LRABUNEDIRE , “PRE” 5IHIFTRE —NERES] Vss HHMTHIFL A (Rpre) R BAS 1 . Rpre 1E
WZAE 6kQ AT 100MQ 2 i) . AFER/NT 6kQ BIME. “PRE” S1A1E AU A H FELAE 23 85 0 B e 46 397 1)
BhaA IR . AR R EE T LR A5 PRE = (Rpre = 6kQ) ; Ivax = [48 / Rpgrels Bl , W4 Rpre =
15k Q , WU TUIN B LA S I AA T T 3.2mA

25 E AT BRI I B B T AT RO f . B, 2 TN E 2 S BER AR N 91 I B e
RS20 BANE L IR X TEEN RS EEEE , TREA T ZHNE. EWMERE TR
&, DA E RS R 3 2 T A

6.3.7 TR AL

DS90UR241 1 DS90UR124 i il £ B i) B P Hr Jw /A0S 7 R RS AL & Bk . BRI A N A A &
ITas A ER 2%, 15/E LVDS 155 B/ b B S N /PSS Al & LA 8%, W1 B 7-8 o MR ER 383 N5 N AT il
G, AN E SR E L ZRGE N T Vom WE N +1.8V. BETRE SHE , ARG SN
BRI A A

¥ LVDS A%, AT A A g U AU BT B2 . X B TR AT eI H T35 25 2 AR 08 5 R 1
ESRERAG. B0 K BAMEZ 100nF (0.1uF). ZUUEH NPO 1 2780 X7R 2 KA M58 . k3|
RS H% ESD Tae , w415/ 50WVDC.

BIAB|IER BT , IE 75 E/E DOUT: Fl RIN st 52— A 2oty FELEL 3% o 2% u v BEL 3% 0 20055 T BT 9R sl A 5 1) 22 43 B
i, HFHAE90Q £ 132Q MITEEN. 100Q ZFriE 100 Q L4/ 5 & ) SR o 1 b BH 3% 2 4% ) S 3 i b 5
B, AR T Se B rE IR PR o K FE P 2% B AR R AT RESE T #1728 DOUT % AR ER 28 RIN: SN E , DR
ATRESE R G| IR BELR KB . B L4k B ZE 0 THPUCED |, 76 47 8% DOUTH i th 5] BRI £ 2% RIN #p A 5] fH
34 LVDS 1/O #4100 Q HEFH %L,

6.3.7.1 BB A S BTN 1

7F RINZ 5| [P G HCE — A 100 Q Kim LA (G20 K 7-8) o IXFE RIS E8 4 N\ i $R L5 5 & . AT
FLAh e TR 1w e 7 25 R

6.3.7.2 R BRI IR 2

iR EMI A%, nTLLE RS 50 Q HLPH2SRACE B 100 Q HLPH S . K —AN/NHIZAE S 50 Q L FH 2 ot
AR (ESH B 7-10) o XSRM-ADEEIER. RBHDTS AR A (A EE | — N Th A
H 4.7nF,

6.3.7.3 BB A ImIET 3

X T A AR AN 2 g I 2SR B 0 f e IR0 SR SR A B BT AR SR A i
Fio X ERATR R 100 Q-2KQ Ju [l A A BH AR R . A H FHLERAE A Lo bt i B2 1.8V filtn (21
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K 7-11) : Vpp=3.3V , Rpullup=1KQ , Rpulldown=1.2KQ ; 8% Rpullup=100Q , Rpulldown=120Q ( &Hi# ) . 1A
BN AR I B R | (H 2 Y SR R

6.3.8 155 GBI 45

DS90UR124 fif 5 48 X F F/ME 5 i il omgs . SLEW 5| 176 3K 3 5 61 2 14 LVCMOS 4 H SRS 538 7
SLEW =7 R i i AT B FE R X0 (A0 i HE X Bh 5 RS o 2mA I FE IR IR S I BRIA W BN RS, 4mA = FE IR RS I BRAA
wENE .

PRSI [ g Bl AR X ([ e A PTO A ) A B s> EMI - [FD I CME B fl R et e . PTOSEL 5| JHITE
Bedn/mt ehdi e S N m RS, CLRRSI RIS oS idm i ds . £ g PTO 0T |, f#H 2% ROUT[23:0] firti 4 A=
H(BFEHN\A) , BHS IR 1. 4 2. 4 3 ) RCLK FE K% 2 8¢ 1 Ul [FtEF < (B2 K 5-15) . 1
PTO AT , ROUT[23:0] W v =4 ("BH/\1) , BHE 4 MW SSHRMESE (1ESH K 5-16) .
WERE , /£ PTO BA TAE# RN , RCLK B & A% 1 Ul 705,

6.3.9 @SPEED-BIST ;£ %55

N HBOAE R HEAT IR ESE | DSQOUR241 1 DSQ0UR124 Fii 4 1 W & EH: (BIST) Thit , W % R Gi il A
e, BIST M 5 78 DL &5 % IR B A ol AT BE RS, TS TR A & 3 B iR % % . iZTIRE N R G
HUBRAL T — i ] 5 (19 7 R HR AT B AN B 2 AT 12 K. BIST Zhg il i@ ik DSQ0UR124 (1) 2 ANl 5| fil 4%
AT E . 24 BIST #BUSHT , B 4T 8 REWE AL 4 P03 2B ) PRBS B i a0, 12458 0 ) BOERERS | #iA M
#%. DS90UR124 £l F I PRBS 150 IE HL G |, ]S 7 50t 55 32 75 A7 70 AL B8 3R T 70 M B 2 1 b dar H 51 B 1
A5 R

@SPEED-BIST Ijgefli H{ DS90UR124 fift & 2% L) 2 M55 514 ( BISTEN #1 BISTM ) . BISTEN #1 BISTM 7]
JHI3L F A e BIST B IhEE. BISTEN 55 ( M H-F ) WG S 8% Liilizhat. B H BIST #x)E ,
DS90UR241 47 2% BT $udi 4 Nl 18 DIN[23:0] 40 B NI HR T EUE S |, XA & 34 R U632
5. 7EFEAS BIST TAEMAMR] | 208 F R AT A BT 815 5 (TCLK). BISTM 5] jiiE$: BIST MiREMIAE IRk 5
REM . 2 BIST B ARSI (BISTM = LOW) i, &4 ROUT[23:0] %t #x5 T3 AN J& 11 (1) 47 4
%o ROUT[23:0] Zudffar b 51 JE1_E O AH R AT S N 48R AL AN VLRI 25 3 . 78 BIST &R v Bm##%C (BISTM
= HIGH) # , ROUT[7:0] Lf 8 {7 it%as Hl TR Ak 2| F 250 (0 Bk 255 ) . fiREE 2510 PASS 5] &4k
2 BIST MR e . D2 S BiE iR 35 PLL LAAfI{R PASS AREH 2. PASS ARG HRFHKEE |, R)5
AL ER ik B 1x10° BER J5 V)4 3 i .

6.3.10 DS90C241 71 DS90C124 /)5 /5 #ZHE =;

RAOFF 5| I3 #F DS90C241 1 DS90C124 etk faie iz, BEFE] DS90C241 H 17438, DS90C124 fiE
2%, DS90UR241 = DS90UR124 L1y RAOFF 5| j{i0h 4 & i H T LAZE A ) LSFR 4miid . 2 E 21k

DS90UR241 % DS90UR124 1E#iz17 , RAOFF 5| [t ENMRHE. HS M & 6-1 M & 6-2 1 5 2 1E40(E
S|

T o
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6.4 R DhREAE
2% 6-1. DS90UR241 B/TREMRE
TPWDNB DEN RAOFF TX PLL & LVDS %
(Bl9) (5l 18) (5lH#12) ( ) ( BIB 19 F120)
L X X X A
H L X X BB A
H H X A L
H H L cA e AHMRNANE AT EEE (A
DS90UR124 )
H H H SAE FA BN B AT (R
DS90C124 )
% 6-2. DS90UR124 fR R R EM R
RPWDNB REN RAOFF Rx PLL JR#As ROUTn 1 RCLK LOCK
(5148 ) ( 51/ 60 ) (515 63) ( EB) (ESH “3IHE” ) (5B 23)
L X X X E1ERN RN
H L X X A L = PLL R#8UE ;
H = PLL 45
H H X e B A L
H H L CHE AR RCLK A 2% (% H
DS90UR241 )
H H H S A RCLK A %% ( 3% H
DS90C241 )
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VRIS

#E

LA B2 FHER 23 h B AE SAE T T ok, T AEORICHER A e 8tk . T B2 7 B AR DT & oo
EHTHNA . 20 M IS TR SR SLEL , IR RSt

1 RS B
1.1 4£/7 DS90UR241 7 DS9OUR124

DS90UR241/DS90UR124 5 1T %8/f# 5 2% (SERDES) %} id &1k 1.03Gbps ¥ 47 LVDS HElk K i% 24 74T
LVCMOS #¥5. i N i e AT 4 24 A3 47 28 L ROAR IR PLL SEBLIK) | Ja & B I B N BN EE b o i e 28 AAE N
(B SR B B A S R, ARG IR BB . R A B A N I A4S B DL E B0 IRAS | JRE K LOCK %
H B o PR IR R BE

1.2 B

DS90URxxx-Q1 5 240 B fEER ML ( LA EESS ) MBI RBE |, SCRF 18 frtaik (RGB666) LA K ik 1280 x 480
kg, 7F RGB666 Mt E f , HATHEM |3 kF 18 tfy ( R[5:0]. G[5:0]. B[5:0]) . % & &l (PCLK) il 3
ANEEHIAL (VS HS il DE ) PLA 3 M& AL, PCLK i#%7E 5MHz %] 43MHz 2 [].

1.3 BEW/FEE

7-1 J&7n 7 DS90UR241 H:i47#% (SER) [ #L RN ] . LVDS #iHi{# ] 100 Q w1 100nF Hi4 LA w5
LRI . SHIR R S B AR YR S L . B ss sk L A D = 0.1uF AR . R4 GPO (@M% ) F
TPWDNB 5|l fEiZMNHHAH , TRFB 5| &2 &, UEAE TCLK 1 _EFHE8if74dE . DEN 55 RKMH |
WIEER BT . ZNHSEERMG G2 (DS90UR124) Bt & H |, Fik RAOFF 5| & 21 | DIAREL S
HILE R E SR E . BN AT, IR A | PRt VODSEL 5| B4 A i F LASEBARE 1) LVDS #2108 . i
o B B N ARfE P — A 1t o L 28 ok 4% B N T 7 A TN 2B 1

7-5 JE7n T DS90UR124 fiit e #% (DES) (8L RN . LVDS #iAf# ] 100 Q il 100nF Hi4 A a5
LRk . S H R AR CE AR YRS L . RIER SR ML AU /DME I PUAS 0.1uF H5 %%, A48 GPO (il A%t ) i
RPWDNB 5|/l fEiZN A , RRFB 5| iEH: 2 mHF , DMEAE RCLK B9 LA i@ EdE . REN {55 KRIEH
WiEREEE BT . ZN A SEER T (DS90UR241) it A4 , Flit RAOFF 5| JiliE#: 2L |, LUt EL
5. it (LVCMOS) 15 S Jf & 1 SLEW 3| E |, 17 PTOSEL 51 A 3@ i 78 4 i 20 2 18] 5] A\ /B 4 3R Ky /b 7]
7 b
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2 BRI
2.1 DS90UR241-Q1 £ 7w %1

DS90UR241 (SER) 3.3V

/~ ——»] DINO VDD *o—o

—»] DNt voD f—7 | |

——p| DIN2

—p| DIN3 C4 C1

——»{ DIN4

—p] DN

—p] DiNg

—p{ DIN? VDD T

wo [—31 1T

—p] DINg
—p| DIN9 C5 c2
—p] DIN10
——p] DINT1
LVCMOS< »| Dini2

Parallel

——p] DIN13 VDD *9—o
Interface »| DiN14 VDD | | |

——p| DIN15

C6 c3

—»| DIN16

—»| DIN17

—| DIN18

—»] DIN19

—»| DIN20

—»| DIN21

—P»{ DIN22
—»{ DIN23 DOUT+ m
\_ ——p| TCLK Serial
. o R1 LVDS
GPOs if used, or tie High (ON) [__>—————»{ TPWDNB

Interface
3.3V DOUT- I—/_
DEN c8
TRFB
PRE VSS
Notes: VSS
TPWDNB = System GPO R2 VSS C1t0C3=0.1 uF
DEN = High (ON) < VSS C4 to C6 = 0.01 pF (optional)
TRFB = High (Rising edge) »| VODSEL VSS C7 to C8 = 100 nF; 50WVDC, NPO or X7R
RAOFF = Low (Default) »| RAOFF VSsS R1=1000Q
VODSEL = Low (500 mV) RESO0(3) R2 = Open (OFF)
PRE = Rpre or Rpre 2 6 kQ (ON) (cable specific)
RESO = Low
& 7-1. DS90UR241 £ E: 8
241 JIHER
# 7-1. DS90UR241 it %
Bt S ~E
VDD 3.3V
DOUT ARG £ HL 75 8 100nF
DOUT= 4} 23 100Q
PCLK #iii% 33MHz

2.1.2 AR

7-1 J&7/R 1 33MHz 18 {7 th i B H] v DS90UR241 H 47 & i St RN ] . DOUT= i 0 Z5TE ey 1 AR AT 4
EAH—ASNETEER 0.1uF SIS AT 100 Q JRICE S . SRAT AR ICA N A2 S o 55 6 L2 45 RO A LU 51 A
B SR a5 B AU A A I =S 0.1uF HLZEAS o bR T FL 2 2 O BCEE AR AR T 2 1506 2 4 1 10 P 0 75
i, AT RER AN LA S . VDDS _E AT RE T BB SRR R EROR A Bl e = . RN 108 3.3V LVCMOS
HF. PDB {55 LCE —/> RC #EIR , UERASFHE , HERIREE.
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2.1.2.1 BIERFET

FRAT A8 AR R 25 12 LVCMOS Wit 2 RA O AR D FESS 4. Ak, LVDS i th R E P B 43 LVCMOS %
THIEEE S Ipp KR MR 2 i/ M.

2.1.2.2 BAEFR

il £ 5 MR FE S R R AR £ 48 T LAV IR RE T SR I N BB = (A ) o BRI RS R R

o HATHE : Vpp MEA. TCLK £I3h ( MeE 77 8 Flr A )

° fl\fﬁ : ISI. VCM 7"?%?5

o fREEE Vpp i

HRMEERREEER , EZME 5-17.

2.1.2.3 1£5 7

FRAT SR A 2518 PCB B £ Bl WA 2k i T it iBC B . AR S UBCE h |, 75 B IR 28 A3 0 1Y)
P AR N . LVDS [ EIEEE A 100Q Z4rHPt. A ULE R Z 4 Pt 4 ke ds |, DA KRR
FE gk /NS CANEE SR o FEVE S BRI R 2 BN R A AR S R T AR O S 2R L W R ZE A AR A
Jio

FEHR A B2 = A A 5 0 B T LAE ok M 0 B AT 00 A 1 22 o IR R T T B SR VA o BRI N 2 N A A
H B 5 ST AT 52 IR OHR IR B ke T B . e A FH 22 70 AR Sk 7 DSO0UR 24 fi N 1) £ b HL BEL 2% 943 v adE A 700 &2
Kl 7-2 B T R Tk I R DL R S BRI i N 5 2 R 2 4y R R R AR R R 2R

2.1.24
Ideal Data Bit Minimum Eye Ideal Data Bit
Beginning - Width - End
> RxIN_TOL -L @ RxIN_TOL -R <
P tBIT _
- (1U1) o
&l 7-2. Fas s\ IR B3R T
2.1.2.5 BEEBEIFA

H AT S AR 5 S8 S AT SCREARARON T o A SRR BI0E EREMLEEE “H BRI @i AN ThRE |, f#5 DS90UR124
RE 6 1 A\ S0 9 1R B 254 AU
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2.1.3 P M £%

= =

g g

> >

£ £

g g

Time (125 ps/DIV) Time (125 ps/DIV)
[ 7-3. 7E Rint &4t WEA) 1.2Gbps T A 7-4. 7£ Rint &34 EE) 1.2Gbps T
DS90UR241 DOUT: ; VODSEL=LOW DS90UR241 DOUT: ; VODSEL=HIGH
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2.2 DS90UR124 # 7 fHEEE

2.2.1 PIHER

DS90UR124 (DES)
33V 33v
*—o9o VDD VDD *-9—9¢
| | L] voo voD f—1 | |
c1 | | c5 c7 | | c3
| | L 1o VDD —T_T__T_
c2 | | c6 Cc8 | | C4
ROUTO f——~
ROUT1 f—p
ROUT2 }——»
ROUT3 f——p
ROUT4 |——p
co ROUT5 f——p
ROUT6 f——p
RIN+ ROUT7 p——p
Serial ROUTS f——p
LVDS R1 ROUTY f——p
Interface ROUT10 f——p
RIN- ROUT11 f——p
— RoUTI2 [—— VoS
c10 ROUT13 f——p Interface
ROUT14 f——p
GPO if used, or tie High (ON) [_————»{ RPWDNB ROUT15 f——
ROUT16 f—»
GPOs if used, [>——»{ BIsTEN ROUT17 —>
or tie Low (OFF) o »| BisTM ROUT18 f——>
ROUT19 f—»
33v ROUT20 —»
ROUT21 f——»
»{ REN ROUT22 —»
»| RRFB ROUT23 —»
»| RAOFF
Notes: »| PTOSEL RCLK f—9»
RPWDNB = System GPO »] SLEW LOCK f——
REN = High (ON) RESO(11) PASS |—»
RRFB = High (Rising edge)
RAOFF = Low (Default) NDDNN DDADD
PTOSEL = Low (Defaut) LLLY QLYY C1toC4=01pF

SLEW = Low (Default)
RESO = Low
BISTEN = GPO or Low

C5 to C8 = 0.01 puF (optional)

C91to C10 =100 nF;
50WVDC, NPO or X7R

BISTM = GPO or Low é R1 =100Q
& 7-5. DS90UR124 & H: &
# 7-2. DS90UR124 i3
®irsH e
VDD 3.3V
DS90UR124-Q1 RIN+ HIAZ LS LA 2% 100nF
DS90UR124-Q1 RIN+ & 100 Q

2.2.2 AR

7-5 %7x 33MHz 18 frgit R HI t DSOO0UR124 fiff 45 (1)

B A

N

JSLFH o Rin fi N6 ZUE ey g 4T 2 B —

ANHMEBERIK 0.1 0 F AR & A 4R F1 100 Q JFIEZ o . i ef 85 AT N FR 2 i 55 % HL A8 4 3L AE PR 5 VBT
JR R 55 i s A DA I DY A 0.1uF HLA S . VDDS | BBk SR T BR R A R I 75
EICR T 75 L B AF R I RN, R B A A 2 . SR BRI 08 3.3V LVCMOS HF. PDB {5 %5
FIEE—A RC R , DIEIRGFHIR M, BEEEIERE.

HI T A S B
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2.2.3 M M2k
é?xglll}—ézlolzi( : M - TN (5 rsidid P il ) N ;
T :
€
12Gops Tx [ e : it W i i e i g
s IR . |
Time (1(; ns/DIV) e Time (5 ns/DIV)

& 7-6. DS90UR241 H:¥ifll DS90UR124 43MHz K| 7-7. 43MHz T DS90UR124 PCLK #iH} ( &%
PCLK % X)

3 HIFMREN

G fENAE 3.3V BN WAL IR NISAT e — e gk Iy LR AN R B2 B2 p B ) FELERI B I 5. IR O TR
12 AL AN IR AR 23 Z A AT SRR S 20N . PCB. L PR T [HE W 2 73 B (0o 51 Dbt B 088 i 12 (A O IR 4 R B DO 12 )
MR R Y RIS RO R o ARSI DU T, AT DU MR i a0 PLL S5 R0k ri i S I T 3t LR

4 A7
4.1 /@15 E
4.1.1 PCB #i R IR R Gk R I

LVDS SERDES #{'F I Fi B AR AT Jo AT 2 Al B J2 1 v 6 201 ) 28 S ARG A5 i 0 15406 . R PR AT JR S Bk 2 70 18
FE e ARG H , DUSE KPR EE IRl D AN 75 SR % R A AR . RO T A A B ( 2mil ) 4mil ) 15
N LRI I R T LUK K S v IR R itk e IX M A By PCB AR ARGk T il i %, JF H AR & AR
2, ZEUEWIAE s T JCHAT R, IR NG 55 i F A 2 A BB A BCE ZOR AR A4 o A8 55 155 HHL 78 25 L 475 4 A0
BEANEH A A A A MR . A B T LME A 0.01uF & 0.1 uF JEHMAME. HEAERIE 22uF 2
10 wF VS FE PN . BH FE A A AOBIUE H R I AT /Do T T R RIS ) 6 £

HI T2 AR OB PR A P R T e FEL A i o RS AR ST R P 2 A A AR I, R BRI B L A AR B
LG TSR . AP S K E R A A . X AE 50uF % 100uF YEEW , FTEARAIRIF R R .
TIOR3 5| I B 12 B s RN B 1D, I 55 s B 2 2 H 2 5 A s PO FLIE R B2 T 1T . g
P e L 5| A2 3] A0 0 55 IS R 5 2 T N B A 1) R

G 55 i R WA 3 3 ROST /N XTR OGS B 38, 1 0603 HLasf e RSF/h |, i T LA SR ar A k. P
ZRUE T 1 A0 55 i F 25 A R LR AT | S 7E 20MHz %2 30MHz G N . o 7 HR AL 3L 55 8% |, il 2
AN A DU AR RS IR N 1 ARSI 2 (R BT R PHT . AR U, AFELIR 51 BRI b 5 B 21~ o - e 6 P 7 A ied
AL, PABEAR R T BFH T

LSRR O R R AN R A 73 S AR B PSR R 5 B o TSI D 1 I T L S AN [0S 0 2 ) R DR M 7 RN
HHANTEAE PCB AT BT 1T o 51 I I AR 0E S SR L Fi e e 2 SR 2 i YT 5| RIS O R o AR
THOLR |, AT AMEE S 8 9 PLL S5 BUsk iU SR LB v i U

ZDE R — AN EA BRI 4 )2 AR K LVCMOS {5 5z & LVDS ki /i & , APk LVCMOS Zki%
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DS90UR124IVS/NOPB Active Production TQFP (PAG) | 64 160 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
TRAY (10+1) IVS
DS90UR124IVS/NOPB.A Active Production TQFP (PAG) | 64 160 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
TRAY (10+1) IVS
DS90UR124IVSX/NOPB Active Production TQFP (PAG) | 64 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
IVS
DS90UR124IVSX/NOPB.A Active Production TQFP (PAG) | 64 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
IVS
DS90UR124QVS/NOPB Active Production TQFP (PAG) | 64 160 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
TRAY (10+1) Qvs
DS90UR124QVS/NOPB.A Active Production TQFP (PAG) | 64 160 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
TRAY (10+1) QVSs
DS90UR124QVS/NOPB.B Active Production TQFP (PAG) | 64 160 | JEDEC - Call Tl Call Tl -40 to 105
TRAY (10+1)
DS90UR124QVSX/NOPB Active Production TQFP (PAG) | 64 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
QVs
DS90UR124QVSX/NOPB.A Active Production TQFP (PAG) | 64 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR124
QVs
DS90UR241IVS/NOPB Active Production TQFP (PFB) | 48 250 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
TRAY (10+1) 1IvVSs
DS90UR241IVS/NOPB.A Active Production TQFP (PFB) | 48 250 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
TRAY (10+1) 1IvVS
DS90UR241IVSX/NOPB Active Production TQFP (PFB) | 48 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
1IvVS
DS90UR241IVSX/NOPB.A Active Production TQFP (PFB) | 48 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
1IvVSs
DS90UR241IVSX/NOPB.B Active Production TQFP (PFB) | 48 1000 | LARGE T&R - Call TI Call Tl -40 to 105
DS90UR241QVS/NOPB Active Production TQFP (PFB) | 48 250 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
TRAY (10+1) 1QVsS
DS90UR241QVS/NOPB.A Active Production TQFP (PFB) | 48 250 | JEDEC Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
TRAY (10+1) 1QVsS
DS90UR241QVSX/NOPB Active Production TQFP (PFB) | 48 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
1QVsS
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
4 (©)]
DS90UR241QVSX/NOPB.A Active Production TQFP (PFB) | 48 1000 | LARGE T&R Yes SN Level-3-260C-168 HR -40 to 105 DS90UR24
1QVS

DS90UR241QVSX/NOPB.B Active Production TQFP (PFB) | 48 1000 | LARGE T&R - Call Tl Call Tl -40 to 105

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF DS90UR124, DS90UR124-Q1, DS90UR241, DS90UR241-Q1 :
o Catalog : DS90UR124, DS90UR241

o Automotive : DS90UR124-Q1, DS90UR241-Q1
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
DS90UR124IVSX/NOPB | TQFP PAG 64 1000 330.0 24.4 13.0 | 13.0 | 145 | 16.0 | 24.0 Q2
DS90UR124QVSX/NOPB| TQFP PAG 64 1000 330.0 24.4 13.0 | 13.0 | 145 | 16.0 | 24.0 Q2
DS90UR241IVSX/NOPB | TQFP PFB 48 1000 330.0 16.4 9.8 9.8 2.0 12.0 | 16.0 Q2
DS90UR241QVSX/NOPB| TQFP PFB 48 1000 330.0 16.4 9.8 9.8 2.0 12.0 | 16.0 Q2
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DS90UR1241VSX/NOPB TQFP PAG 64 1000 356.0 356.0 45.0
DS90UR124QVSX/NOPB TQFP PAG 64 1000 356.0 356.0 45.0
DS90UR2411VSX/NOPB TQFP PFB 48 1000 356.0 356.0 36.0
DS90UR241QVSX/NOPB TQFP PFB 48 1000 356.0 356.0 36.0
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TRAY
L - Outer tray length without tabs & KO -
< > Outer
tray
+++++++F A+ A+ height
1+ +++++++++++++ 4+
— W-
++++++++++++ + + +||oue
+ 4+ +++++++++++++H0Y
= width
> | |
G+t -+ F++++++ 4]
A\ 4
: -
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
DS90UR1241VS/NOPB PAG TQFP 64 160 8 X 20 150 322.6 | 1359 | 7620 | 15.2 | 13.1 13
DS90UR124IVS/ PAG TQFP 64 160 8 X 20 150 322.6 [ 1359 | 7620 | 15.2 | 13.1 13
NOPB.A
DS90UR124QVS/NOPB| PAG TQFP 64 160 8 X 20 150 322.6 [ 1359 | 7620 | 15.2 | 13.1 13
DS90UR124QVS/ PAG TQFP 64 160 8 X 20 150 322.6 [ 1359 | 7620 | 15.2 | 13.1 13
NOPB.A
DS90UR241IVS/NOPB PFB TQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
DS90UR241IVS/ PFB TQFP 48 250 10 x 25 150 315 | 1359 7620 | 12.2 | 11.1 |11.25
NOPB.A
DS90UR241QVS/NOPB PFB TQFP 48 250 10 x 25 150 315 | 1359 7620 | 12.2 | 11.1 |11.25
DS90UR241QVS/ PFB TQFP 48 250 10x 25 150 315 | 135.9| 7620 | 12.2 | 11.1 |11.25
NOPB.A
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MECHANICAL DATA

MTQFO06A — JANUARY 1995 — REVISED DECEMBER 1996

PAG (S-PQFP-G64) PLASTIC QUAD FLATPACK
0,2
’« »‘r oa7 (@008 ®
48 33
_ NOAAARAAAARARAAN
49 T 32
| ——— 1
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
| —— ——
 —— ——
 —— ——
64 o O = 17
\ / 0,13 NOM
IEEEREERLEELLL l
1 16
17;200TYP v E&:\ge Plane’ l
 gg ST * —Ti —_l‘_
12,20 0,25
D T T A 0,05 MIN 7o
1,05
0,95 ,
0,45
v {f\_ i Seating Plane
— 1,20 MAX
4040282/C 11/96

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-026
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PACKAGE OUTLINE

PFB0O048A TQFP - 1.2 mm max height
PLASTIC QUAD FLATPACK
7.2
S E—— ]
NOTE 3
48 37
PIN1ID —
7 N\
1 \b 136
[ —
[ —1
[ —1
[ —
72 —— 92
68 | —— 88''P
NOTE 3 | —
[ —1
[ —1
[ —
12 [ :J
L L)
| Il
13%_________L‘T24 027
| 44xm ~— 48X 017
Fi4x [ [0.08® [c[A[B]
L — 1.2 MAX
s
[ A \ T
i//fx\ -l=l-l=.-l=l RIRSRENA\S SEATING PLANE
(0.13) T SEE DETAIL A
TYP
GAGE PLANE 1)
¢ ; *8:4712 ‘Lo.o5 MIN
DETAIL A
TYPICAL
4215157/A 03/2024
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PFB0O048A TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

SEE DETAILS

48 37
48X (1.35) H H_H ﬁ_H 0 3
1

36

t——F=--—-— — - — - — - = (8.5)

jﬁ}:)
(R0.05) TYP

iy

(8.5)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:8X
0.05 MAX —| 0.05 MIN
ALL AROUND ALL AROUND
T\
/METAL ! SOLDER MASK
EXPOSED METAL—_| | OPENING
I
I
EXPOSED METAL It
~__ 1 NMETAL UNDER
OPENING —
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4215157/A 03/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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PFBO048A

EXAMPLE STENCIL DESIGN

TQFP - 1.2 mm max height

PLASTIC QUAD FLATPACK

48X (1.35)

44X (0.5)

(RO.05) TYP

SYMM

At

36

(8.5)

25

JipUT i

iy

(8.5)

SOLDER PASTE EXAMPLE
SCALE:8X

4215157/A 03/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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