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Research on the Application of Floating Gate and High-voltage
Gate Co-doping in EEPROM

LIU Donghua CHEN Yuncong QIAN Wensheng
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Abstract: Based on the perspective of simplifying the process of electrically-erasable programma-
ble read-only memory (EEPROM ) manufacturing and reducing the damage of plasma to the oxide lay-
er of the tunnel, this paper focused on the analysis of the effects of the co-doping of the gate of the
floating gate polysilicon and the high-voltage device on the memory device and the high-voltage de-
vice, including the analysis of the erasing speed, read current, reliability and electrical characteristics
of high-voltage transistor of the EEPROM memory cell under different doping concentrations. This pa-
per discussed the optimal doping concentration design method for obtaining better device characteris-
tic, which provided an important theoretical basis for device optimization and process improvement.
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Tab.1 Simulated results of threshold voltage for three
types of high-voltage transistors under different

gate doping doses

DOSE(/\S) Dose(Ph) szléw\rmos) Vlh(HV NMOS) Vm(mv PMOS)
Parm. )

/em™*  /em /V /V /v
Test 1 3x10°  0.650 1.000  —0.910
Test 2 2x10°  0.651 1.005  —0.907
5% 10" )
Test 3 1x10°  0.654 1.020  —0.890
Test 4 0 0.669 1.050  —0.856
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Fig.1 EEPROM device: (a) Cross-section diagram of the

structure; (b) Equivalent circuit; (¢) Schematic diagram
of the effect of floating gate doping concentration varia-

tion on charge tunneling barrier
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Tab.2 Voltage bias of EEPROM storage unit during data

erasure, programming writing and current reading

Bias voltage Erase “0” Write “1” Read

Bit line 0 Vip 1V

Word line Vip Vi Vi
Control gate Vip 0 0
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Fig.2 Characteristic curves of storage cells under different

floating gate doping concentrations
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Fig.3 The variation curves of read current of storage cells
with writing time under different floating gate doping

conditions
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Fig.4 The durability test current curves of a storage unit

with a phosphorus doping dose of 110" cm * as a

function of the cycle times
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