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ABSTRACT

We design a small-area, low-power, and high-speed EEPROM for touch screen controller IC. As a small-area EEPROM design, a SSTC
(side-wall selective transistor) cell is proposed, and high-voltage switching circuits repeated in the EEPROM core circuit are optimized. A
digital data-bus sensing amplifier circuit is proposed as a low-power technology. For high speed, the distributed data-bus scheme is applied,
and the driving voltage for both the EEPROM cell and the high-voltage switching circuits uses VDDP (=3.3V) which is higher than the logic
voltage, VDD (=1.8V), using a dual power supply. The layout size of the designed 128-KBit EEPROM IP is 662.31/m % 1314.89um.
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Fig. 1. Memory densities and number of write cycles
required for application products.
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A =94 329 F5HAYS VDD (=1.8v) tiAl
VDDP(=3.3V) A4S ALgsdr). AAE  128Kb
EEPROM IP9] & o] o}-%- ¥ 4] -2 662.31/m x 1314.89;m 2.
2 @A w v A A Al A Az Fol T

I. 32 &4

47 ¥]57]4] 128Kb EEPROM IP9] 58 542
¥ 13} 2t} EEPROM A2 18 29] A¢t% SSTC A&
A48 2.1, Erase} programA] FN E1'd¥ (Fowler-
Nordheim tunneling) ¥ & o] &% w, Al W42 1135
m X 0 8811m(—0 99um2)°] t}. 12 2L 128Kb EEPROM IP

o] Al of# o] (cell array)= 2563 (rows) x 512&
(columns)i TAE AT AMEH = ADHGe 27
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10 rlo
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Table 1. Major specifications of an asynchronous
128-KBit EEPROM IP.

A F9 =4
4 MC 0.18m EEPROM
EEPROM A SSTC 4
v xe] & 128Kb (2563 x 5129)
A9 VDD 1.8V
Ak VDDP 33V
=k -40~85C
TARE A7) 22 2R A 7]
Program bit/Read bit 8b/8b (2] ¥ 1/0)
Access Time 100ns
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Fig. 3. Block diagram of 128-KBit EEPROM IP.
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Fig. 4. Write timing diagram of asynchronous
EEPROM.
H]57] 2] EEPROMI| 4] €] $17] Efo]™] tho]o] 1)
€ 27 59 2ok ¢)7) FHL glojd o =94 E WA
Q17}38+ $ READ 21 3. & highZ &43} Al7|" Aes
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e o]},
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L Ly
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Fig. 5. Read timing diagram of asynchronous
EEPROM.
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Fig. 6. Optimized WD (write data) switch circuit.
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Fig. 7. Proposed RD (read data) switch circuit.
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Fig. 8. Data-bus (DB) schemes : (a) distributed DB
and (b) single DB.
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Fig. 9. Proposed digital DB (data bus) sensing circuit.
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Fig. 11. Simulation results at read mode :
(a) in case that a cell is programmed by ‘0" and (b)
in case that a cell is programmed by ‘1"
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of 93] DB tlX ¥ dolE]:= A= o] RD (Read
Data) =52 ZH ) 19 (1@ ‘0= T2 199
Aoz, 18 ll(b)‘: PR Eggay Ao wolaly
Q#—E‘ HoyF 11 9tk RD Al 3 2 5-F access A 7H ]
ol ‘1'S ¢ %7' 7} worst 271 0 2 82ns©| t}.

aY v B4y 2ud 53 EEo nE
EEPROM IP9] A7 2o d 3] A5 B3 Qi)

E 2 SAEEY MR Doy ZAal
Table 2. Simulation result of currents according to

operation modes.

Read Program Erase
VDD ‘ VDDP VDD ‘ VDDP VDD ‘ VDDP

VDD=1.62V,VDDP=3.0V

5507 132 3054 2534nh | 2785 328404
$S Model, 85°C 4 s p ! P !

VDD=1.8V,VDDP=3.3V
TTModel,25°C

6367uh | 13204A | 30M1wh | 2760nA | 276144 | 360204

VDD=1.98V, VDDP=3.6V

7350 14.94 3256 307704 | 2820 37.36n4
FF Model, -40%C # MA o ! # !
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Fig. 12. Layout image of the designed EEPROM IP
by Magnachip’s 0.18um process.
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