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Abstract
The traditional way of making AC chips transfers AC into DC power supply
circuit in the chip. It will cause the power consumption of the chip, so my circuit is
available for improving it into a static design techniques. In the future, it can be used
in biomedical implanted by wireless power transmission chip.

In this paper, we propose using a modified static circuit for AC voltage to
implantable bio-electronic components. AC voltage can be used directly on (ACVdd)
driven by improve of static circuits, no AC and DC voltage converters, desirable to
reduce the power consumption, also placed biological product device for wireless
transmission system by receives true sine wave power. Thus,development of low
power consumption for bio-electronics.

CMOS circuit design using traditional structure, design elements of this topic can
be directly used AC power to operated, no AC and DC voltage converters, thus
reducing the power consumption and waste power conversion area of chip. Unlike
conventional implantable biomedical chip using wireless transmission
need DC batteries to regular replacement. We used wireless transmission coming from
an external AC power supply, so that chip in the body can use the radio transmission
coming from an external power supply, It’s makes Implantable chip saving power
and reduced the area as much as possible. It can be used in implanted chip on the
human body by wireless power transmission, reducing the patient's pain by change the
battery and economic cost, suitable for use in implantable electronic medical devices.

This topic, we will introduce two research components:

1. Establish library

If you used the AC as the power supply, when the AC voltage dropped, traditional
component values cannot be locked. The output voltage was influenced by AC,
so that the output voltage will reduced. We improved the component for adding a
diode between PMOS and Vdd, in PMOS Body-side adding a capacitor, so the output
voltage does not affect by low potential of AC power source. Build the library for AC
power supply components, to solve the problem of the traditional elements in the AC
case that cannot be used. Use AC power circuit design will be able to lead the new
low-power design thinking circuits.

2. Using synthetic c6288 circuit simulation and verification by improved

3 R ERER A iy ePaper (2013 )
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components

We used ¢6288 circuit by improved the components to verify the components that
AC (VDD) is not able to operate normally, we saved time in the LAYOUT design
with automated routing process, and reduce human errors which led to be defective in

circuit design.
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ABSTRACT

The traditional way of making AC chips transfers AC into DC power supply
circuit in the chip. It will cause the power consumption of the chip, so my circuit is
available for improving it into a static design techniques. In the future, it can be used
in biomedical implanted by wireless power transmission chip.

In this paper, we propose using a modified static circuit for AC voltage to
implantable bio-electronic components. AC voltage can be used directly on (ACVdd)
driven by improve of static circuits, no AC and DC voltage converters, desirable to
reduce the power consumption, also placed biological product device for wireless
transmission system by receives true sine wave power. Thus,development of low
power consumption for bio-electronics.

CMOS circuit design using traditional structure, design elements of this topic can
be directly used AC power to operated, no AC and DC voltage converters, thus
reducing the power consumption and waste power conversion area of chip. Unlike
conventional implantable biomedical chip using wireless transmission
need DC batteries to regular replacement. We used wireless transmission coming from
an external AC power supply, so that chip in the body can use the radio transmission
coming from an external power supply, It’s makes Implantable chip saving power
and reduced the area as much as possible. It can be used in implanted chip on the
human body by wireless power transmission, reducing the patient's pain by change the
battery and economic cost, suitable for use in implantable electronic medical devices.

This topic, we will introduce two research components:

3. Establish library

If you used the AC as the power supply, when the AC voltage dropped, traditional
component values cannot be locked. The output voltage was influenced by AC,
so that the output voltage will reduced. We improved the component for adding a
diode between PMOS and Vdd, in PMOS Body-side adding a capacitor, so the output
voltage does not affect by low potential of AC power source. Build the library for AC
power supply components, to solve the problem of the traditional elements in the AC
case that cannot be used. Use AC power circuit design will be able to lead the new
low-power design thinking circuits.
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4. Using synthetic ¢6288 circuit simulation and verification by improved
components

We used ¢6288 circuit by improved the components to verify the components that
AC (VDD) is not able to operate normally, we saved time in the LAYOUT design
with automated routing process, and reduce human errors which led to be defective in

circuit design.
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or2|  1.96E-06]  3.01E-06 1.608E-06]  1.677E-06
Or3|  1.49E-06]  1.20E-06 2.284E-06]  1.254E-06
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TEAC | T DC | DC (18V) | T AC 78 DC | DC (1.8V)
(-2.2V~ | (22V) (-2.2V~ (22V)
2.2V) 2.2V)

INV1 578E-11 | 6.35E-11 | 6.90E-11 | 3.96E-10 2.80E-10 | 8.14E-11
AND2  |551E-10 |347E-10 | 1.62E-10 | 2.74E-10 1.96E-10 | 9.44E-11
AND3  |556E-10 |3.64E-10 | 1.89E-10 | 2.98E-10 2.09E-10 | 8.17E-11
OR2 527E-10 | 3.17E-10 | 1.40E-10 | 3.89E-10 281E-10 | 1.82E-10
OR3 527E-10 | 3.26E-10 | 151E-10 | 4.98E-10 3.83E-10 | 2.39E-10
NAND2 |358E-10 |245E-10 |7.79E-11 | 7.45E-11 8.64E-11 | 8.42E-11
NAND3 3.58E-10 2.43E-10 6.10E-11 9.84E-11 1.12E-10 1.13E-10
NOR2 5.61E-10 4.40E-10 2.52E-10 5.75E-11 6.83E-11 6.22E-11
NOR3 7.38E-10 6.03E-10 2.67E-10 5.53E-11 6.92E-11 7.84E-11
XOR2 403E-10 |3.12E-10 |168E-10 | 2.59E-10 2.48E-10 | 2.23E-10
D _FF 2.37E-10 3.45E-10 1.05E-10 3.00E-10 2.33E-10 1.21E-10
AO12 4.49E-10 3.22E-10 1.59E-10 1.99E-10 1.79E-10 1.55E-10
AOI12  |563E-10 |3.89E-10 |1.96E-10 | 8.01E-11 0.20E-11 | 8.77E-11
OA12 297E-10 | 3.09E-10 | 158E-10 | 1.16E-10 142E-10 | 1.07E-10
0A22 317E-10 | 219E-10 |1.25E-10 | 1.99E-10 1.84E-10 | 1.65E-10
OAI12  |404E-10 |273E-10 |650E-11 | 7.32E-11 837E-11 | 9.49E-11
OAI22  |507E-10 |358E-10 |155E-10 | 7.52E-11 858E-11 | 8.45E-11
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NAND?2 34.46u 34.46u 21.84u
NAND3 38.31u 38.31u 25.69u
NOR?2 34.46u 34.46u 21.87u
NOR3 38.31u 38.31u 25.69u
XOR2 60.38u 60.38u 48.82u
D_FF 172.16u 172.16u 118.20u
AO12 56.53u 56.53u 33.40u
AOI12 44.97u 44.97u 25.69u
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OA22 48.198u 48.198u 41.11u
OAI12 44.986u 44.986u 25.69u
OAl22 52.68u 52.68u 33.40u
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5.3S0OC %E4 = = [l

Bl 58 & ITL?/QFJ'@

Pre Post Post

simulation simulation simulation
Technology TSMC 0.18 CMOS 1P
Package 40 S/B
Suppl

PRIy DC 1.8v AC 2.2v DC 1.8v
Voltage
Chip size 1.090 x 1.090 mm?
Power
i 11.8mwW 87.16mwW 3.84TmW

Consumption
MAX

4.167MHz 4.167TMHz 4.167TMHz
Frequency
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DC 1.5V DC 1.8V
dvss average current 4.68031e+03 UA | 1.48023e+03
UA
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Average wasted current -4672.843807 UuA | -1493.817271 UuA
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Average block power 9669.190283 uW | 3846.500463 uW
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5.6.3 Pulse-DC (0V~2.2V) & Bl %
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5.6.4 Pulse-DC (1.4V~1.8V) & Bl %
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ouT

VDD

x1 inl in2 out and

V1 inl 0 pulse( 1.8 0 0.5n 0.1n 0.1n 19.9n 40n)
vvl in2 0 pulse(1.8 0 0.5n 0.1n 0.1In 9.9n 20n)
cl out 0 10ff

vd vdd 0 1.8

*y11 vdd 0 sin( 0 2.2 200Meg On 0e0)

vognd 0 0

.1ib "/home/college/099/d9930197 /tea/d9930197 /TSMCO18/
mmO18.1" TT_m

.global vdd gnd gnds

.inc'and2.netlist’

vl ina 0 pulse(1.8 0 0.5n 0.1n 0.1n 19.9n 40n)
v2 inb 0 pulse(1.8 0 0.5n 0.1n O0.1n 9.9n 20n)
v vdd 0 sin(0 1.8 200Meg On 0e0)

*v5 vdd 0 1.8

v3 gnd 0 0

v4 gnds 0 0O

cl out 0 10fF

%1 ina inb out wvdd gnd gnds and2

itwl) 40u
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AND3

w=0.42u (PMOS ,1=0.25u NMOS ,1=0.3u)

x1 inl in2 in3 out and

V1l inl 0 pulse( 1.8 0 0.5n 0.1n 0.1n 39.9n 80n)
vvl in2 0 pulse(1.8 0 0.5n 0.1n 0.1n 19.9n 40n)
vwvl in3 0 pulse(1.8 0 0.5n 0.1n 0.1n 9.9n 20n)
cl out 0 10ff

.1ib "/home/college/099/d9930197 /tea/d9930197 /TSMCO18/
mm018.1" TT_m

.global wvdd gnd gnds
.inc'and3.netlist’

vl ina 0 pulse(1.8 0 0.5n
v2 inb 0 pulse(l1.8 0 0.5n
v6 inc 0 pulse(l1.8 0 0.5n

0.1ln O0.1n 19.9n 40n)
0.1n 0.1n 9.9n 20n)
0.1n O0.1n 39.9n 80n)

v5 vdd 0 sin(0 1.8 200Meg On 0e0)
vd vdd 0 1.8 *v5 vdd O 1.8
*y1l vdd 0 sin( 0 2.2 200Meg On 0e0) v3 gnd 0 0
v4 gnds 0 O
v5 gnd 0 0 ¢l out 0 10fF
20n a0n 60n 8Qn 10, - P o A0 6on 80n 10/
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