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Objectives of Research

= Wireless SSD/Memory card and its host system

= Robust against memory cell error, contact error, ESD,
EMI and waterproof

m High-speed near field wireless communication
O Target : 10-50Gbps at 1mm distance

= Wireless power delivery with MHz load variability
O Target : 1-3W
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0 ISSCC Presentations

m ISSCC 2013
O Takeuichi “Unified Solid-State Storage”

0 Kuroda, Ishikuro “A 0.15-mm-Thick Non-Contact Connector for
MIP/I”

O Kuroda “Inductive-Coupling Wake-Up Transceiver for Non-Contact
Memory Card”

0 Kuroda “Retrodirective Transponder Array with Universal On-Sheet
Reference for Wireless Mobile Sensor Networks”

m ISSCC 2012
0O Takeuchi “Error-Prediction LDPC”
0 Kuroda, Ishikuro “7Gb/s/Link Non-Contact Memory Module”
O Ishikuro “Voltage-Boosting Wireless Power Delivery System”

m [SSCC 2011
0 Takeuchi “Asymmetric Coding for SSD” |
0O Kuroda, Ishikuro “12Gb/s non-contact interface” ‘
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Dependable Memory System

m Data retention error and program disturb error become
worse as the memory cell is scaled.

m ECC should be improved with the device scaling.

; @RT

)

5
; 1
@
ram) L
:i Program/Erase 5000 cycles @85degC = oa Progrz@)med cell
g 1 s 20V
= o)
3Xnm X = 102
© 101 37 E 10V
o @
2 © 10T @ Ty
S 102} 4Xnm e
= = 1074
g oV 0 5000 10000 Disturbed cells
o 103 carrier[ € ] Program/Erase cycles
= ejection l Vil 01
o oV Qv Ll .
© 104 I 1 1 N \ ) LDPCECC s needed.
D O 3 _\ -~ 7
0 10 15 20 25

o
A

5
Time (days)

o
&

) \«v 512Byte

4l codeword (BCH)
1KByte

5 Lcodeword (BCH)

20 30 40 50 60 70 80 90 100
Feature size (nm) (4/10)

o
)

, B B B B  ~ Pro
o
N
|y

Acceptable BER of ECC

Q
-
o



Dependable SSD System (ISSCC 2012)

Proposed EP-LDPC

Program » ... architecture =
- Initial data Number of LDPC |i |£
E | ?1 “1”s (Nogsinitia) [7] encoder [T2] Z
Lo : counter : |0
E §: Read : Nog»initial 1S added 0
1 T : to the user data. N
- ' Ye ) : Error 3
1 1 .
o correction LDPC c N )
_— uccessful? decoder [ ] preglncﬁlon <13
A D
TRetention I\IW/E EP yy
Proposed table table | table
error relc_::ror\?erry Inter-cell coupling/‘
recovery information
(ER) scheme| SEQUENCEN | iiiiiieuiiremsirrmassrmnssrsmsssrnnssremsssnnssrest

Apply error recovery pulses.
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X 11 Better Reliability, Error Predicting LDPC

m Compensate the capacitive interference by using the
neighboring cell data

m Compensate the Vth decrease during data retention by
write/erase cycles and data retention time data —
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Dependable Near-Field Link

* Near-field provides dependable link
 Mechanical tolerance by flexible link
(for attaching/removing/vibration)
« ESD/water-proof by hermetically seal
 High speed (>10Gbps), low energy (<1pJ/b)

« ThruChip Interface (TCI) <« Transmission Line Coupler (TLC)

« Chip stacking in package « Module connector on circuit board
 Lumped parameter circuit « Distributed parameter circuit
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Non-Contact Connector by TLC

« Dependable module assembly is made possible

Processor | Memory card

/\:

TLC N
— ISSCC2011, ISSCC2013 6 o

l/F .

ISSCC2013

e

I/F

DIMM module
00000000
Hon 000 |000 555

p——
R 8
J

Nl Dl Vel ]
J™ J™ ™ J

System Bus (MiPi, PCl Express)

l/F

ISSCC2012, CICC2012
Energy equipartitioned to each memory module

(8/10)



Dependable Wireless Power Delivery System
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Wireless Power Delivery System
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