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Bus Signal Line Load Issue

® Introduction
Even though Bus Signal Load was defined under NID spec, the most
application manufacturers are violating total capacitance CL value by
EMI & ESD stabilization purpose. By doing so, there are recognition
failure with wrong command 1 response because of slowness of rising
time slope in open-drain mode.
Therefore, Samsung recommend following guide line to manufacturers
for preventing compatibility failure.
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RCMD & RDAT value guidance

Specification
: Recommend
Parameter Symbol Unit Note
_ (SEC)
Min Max
Pull-up resistance for to prevent bus
CMD Rcvp | KOhm | 4.7 100 10 floating
Pull-up resistance for to prevent bus
DATO-7 Roat | KOhm |50 100 ] floating
BUS signal line .
capacitance CL pF i 20 - Single card
Maxmum signal line nH ] 16 ) fpp <=52MHz
inductance

= CL = CHOST+CBUS+CCARD
& CHOST+CBUS = 20pF (High Speed Card) or 30pF (Backward Compatible Card)
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Result of Simulation (1)

® High Voltage - VOH :0.75*VDD, VOL : 0.125*vVDD
B Dual Voltage > VOH :VDD-0.2V, VOL : 0.2V

VOH L

VOL

\

tf tr
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Result of Simulation (2)

@ VDD = 3.3V, Ta=-25"C, CL=20pF

@ VDD = 3.3V, Ta=-25"C, CL=30pF
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Result of Simulation (3)

@ VDD = 1.8V, Ta=-25C, CL=20pF @ VDD = 1.8V, Ta=-25C, CL=30pF
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@ VDD =1.8V, Ta=-25C, CL=50pF @ VDD =1.8V, Ta=-25C, CL=100pF
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Result of Simulation (4)

@ VDD =3.3V, Ta=25C, CL=20pF

@ VDD = 3.3V, Ta=25C, CL=30pF
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Result of Simulation (5)

@ VDD = 1.8V, Ta=25C, CL=20pF

@ VDD = 1.8V, Ta=25C, CL=30pF
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Result of Simulation (6)

@ VDD =3.3V, Ta=90C, CL=20pF

@ VDD =3.3V, Ta=90C, CL=30pF
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Result of Simulation (7)

@ VDD = 1.8V, Ta=90C, CL=20pF

@ VDD = 1.8V, Ta=90C, CL=30pF

@ VDD =1.8V, Ta=90C, CL=50pF
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Signal Integrity (1)

® R3 Response
v CMDL1 signal rise time in Card identification mode

Tek Single Seq 25.0M5/s

Start bit | Transmission Check bits
© | Bi@® | (111112)

CMD

Determined by CMD : :
Pull-up resistor value : +

Chi 200V M 2.00ms  Width Chi 18 Mar 2005
11:25:04
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Signal Integrity (2)

® Host : Phone 2.7V, 200KHz (Card Identification mode)

@ VDD =2.7V, Ta=25C, CL=67pF @ VDD =2.7V, Ta=25C, CL=67pF
Tek HOIH Single Seq 5.00MS/s . Tek SN Single Seq 5.00MS/s
................. 20us 5US
SRR o s« I R
W\umquMkmau»Fudmmuﬁ mwkluwammynwmmmwm g
sl
AT | o ol ||
' -1<_/1-- B[ ‘ N
| A H e aeNtH || U B YO
H#Twﬁ_;ﬁ_ WH J,,ﬂ "r’":rf-;\lr“'ffﬂ”"r“ PREANDPRVR S i LP fL’ FHRRPRERrSRRPEh oA H AR PYREAYKS
1-2-3-4-5  hsssssessat bt (O M A A i SR YOS
r NID . e o
CMD1 | CMD1 Resp. cMp1 - ¢ CMD1 Resp.
Chi- TV T o MT0.0ps CTo % 174V 24 Feb 2005 0 VA 17 T AT M'io.'o'u's:'"':‘;"'1&.'1'4'\'/. 24 Fab 2005
17:533:33 18:08:31
RCMD=56K [ohm] RCMD=10K [ohm]
CHost (50pF) + Ccard17pF = 67pF CHost (50pF) + Ccard17pF = 67pF
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Signal Integrity (3)

The example of modifying pull-up resistor value, in case of NID spec. violation

@ VDD =2.7V, Ta=25TC, CL=67pF @ VDD =2.7V, Ta=25TC, CL=67pF

Tek HOIH Single Seq 5.00MS/s Tek HOIE Single Seq 5.00MS/s

20US L . Bus...........]
: : : : : 5 < —> , —
- ‘w‘m b Ty wi« JS A Y VR PR P h b \w‘m \1 VIR VR VIR O M \‘1., (PR P WO TP R
l f l l | 85 paknN
b rrpeliNg e VI S BB EY
103-4-5+(1f2) trmmesreenito Ll S
NID ‘ ‘ Z . .
CMD1 CMD1 Resp. cMD1l - CMD1 Resp.
ch1100vm100p51114v 24 Feb 2005 Chi— 1.00V W 007 MT0.0Hs Cho v .14V 24 Feb 2005

17:32:06 18:06:13
RCMD=10K [ohm]

CHost (50pF) + Ccardl?pF = 67pF

RCMD=56K [ohm]
CHost (50pF) + Ccard17pF = 67pF

FIgigt PROing The Leader in Memory Technology @
ELECTRONICS

Application Eng. Team




