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Abstract

A 22-inch QCIF+ (176xRGBx220) TFT-LCD with integrated row driver was developed using a
standard amorphous silicon TFT technology. At low temperature (T-20T), the integrated row driver
operation is dramatically effected by the electron drift mobility variation (T50%) and the threshold
voltage shift (T1V) of the a-Si TFT. We studied the temperature dependency of the circuit design
and found that higher on-current circuit is important to guarantee good operation in wide

temperature range.
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Fig. 1. The temperature dependence of the
electron drift mobility and the threshold voltage
of the a-SitH TFT.
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Fig. 2. The on-current dependence of the

shift  register output voltage at room

temperature.
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Fig. 3. The on-current dependence of the
shift register output voltage drop at low
temperature.

Table 1. The comparison with simulated and

measured data of the shift register delay time.

A B C

[us) Rise | Fall | Rise | Fall | Rise | Fall

Simulated 189] 80| 131 64{ 95 50

Measured 232| 100; 163f 76| 126{ 55
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Fig. 4. The shift register output waveform at

room temperature. (C model)
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Fig. 5 The normal display of TFT-LCDs at
room temperature: (a) A model, (b) B model,
and (c) C model.
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Fig. 6. The display of TFT-LCDs after 240
hours elapsed in -20C chamber: (a) A model,
(b) B model, and (¢) C model.

Fig. 7. The shift register output waveform
around -10C. (A model)

Table 2. TFT-LCD panel specifications.

Display Size 2.2 inch
Resolution 176xRGBx*220
Driver IC 1-chip (COG)

Display Mode TN transmissive

Brightness 150 cd/m’
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