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Abstract

An Integrable current mode one bit A/D converter based on nonlinear circuit 1s
proposed in this thesis. The nonlinear circuits used have a sawtooth characteristic, that can be
accurately assigned the break point current by external current control. An A/D with N-bit
resolution can be conmstructed by cascading of the proposed one bit A/D. Simulation and
experithental results demonstate the performance of the proposed one bit A/D are also

presented.
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Abstract - An integrable current mode one bit A/D
converter based on nonlinear circuits is  presented.
The nonlinear circuits used have a  sawtooth
characteristic. An A/D with N-bit resolution can be

constructed by cascading of the proposed one bit A/D.
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one bit A/D are included.
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1 bit A/D Converter : Current mode
* Power Supply

VCC 1000 15V

VEE 200 0 -15V

* Double Current Multiplier
.SUBCKT DCM 1 6 7 100 200
I1 100 1 300UA
Q1201P

Q210023 N
Q323200N
Q443200N
Q520045P
Q645100P
Q765100P
Q865100P
Q975100P
Q1075100P

12 6 200 600UA

I3 7 200 600UA

.ENDS

* Current Comparator
.SUBCKT CC 4 3 100 200
Q1204N

Q221100P
Q311100P

Q4321P

Q510005N

* Diode 1&2

Q6334N

Q7553 N

IB1 4 200 200UA

IB2 3 200 100UA

ENDS



-53-

* Switch Electronic

.SUBCKT ESW 2 6 5 100 200

RO 1001 10K

Q1123 NL

Q2134NL

Q3564 NL

Q4574NL

ISW 4 200 100UA

.ENDS

* Current Subtraction

.SUBCKT CS 145100200

Q134200N

Q244200N

Q3534N

RB 23 100K

Q421100P

Q511100P

Q6521P

.ENDS

*1 Bit A/D Simulation

RI121

X1234100200DCM

X2 45100200 CC

X3456 100200 ESW

X4637100200CS

R170 10K

* PNP Transistor

MODEL P PNP(IS=5E-14 ISE=45NA NE=4 ISC=45NA NC=4 BF=200
+ IKF=30MA VAF=240 CJC=3PF CJE=3PF RB=2 RE=3 RC=1.5 TF=1.4NS
+ TR=15NS KF=1E-15)

* NPN Transistor

MODEL N NPN(IS=10E-15 ISE=INA NE=4 ISC=INA NC=4 BF=400
+ IKF=.1A VAF=240 CJC=4PF CJE=5.7PF RB=3 RE=.5 RC=.2 TF=0.15NS
+ TR=170NS KF=4E-15)

IIN 100 1 PULSE (0 100UA 0 0.1US 0.1US 1US 2US)

.TRAN INS 200NS

PROBE

.END
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3 bits A/D Converter : Current mode
* Power Supply

VCC 1000 15V

VEE 200 0 -15V

* Double Current Multiplier
.SUBCKT DCM 1 6 7 100 200
I1 100 1 300UA
Q1201P

Q210023 N
Q323200N
Q443200N
Q520045P
Q645100P
Q765100P
Q865100P
Q975100P
Q1075100P

12 6 200 600UA

I3 7200 600UA

.ENDS

* Current Comparator
.SUBCKT CC 4 3 100 200
Ql204N

Q221100P
Q311100P

Q4321P

Q510005N

* Diode 1&2

Q6334N

Q7553N

IB1 4 200 200UA

IB2 3 200 100UA

.ENDS
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* Switch Electronic
.SUBCKT ESW 2 6 5 100 200
RO 1001 10K

Q1 123NL
Q2134NL
Q3564NL
Q4574NL

ISW 4 200 100UA
.ENDS

* Current Subtraction
.SUBCKT CS 145100200
Q134200N
Q244200N
Q3534N

RB 2 3 100K
Q421100P
Q511100P
Q6521P

.ENDS

* 1 Bit A/D Simulation
.SUBCKT ADC 1 6 100 200
X1123 100200 DCM
X234100200CC
X3345100200 ESW
X4526100200CS
.ENDS

* 3 Bit A/D Simulation
RI121

X123 100200 ADC -
* MSB Bit

R1341

X2 45100200 ADC

* 2nd Bit

R2561

X3 67100200 ADC

* LSB Bit

R3 70 10K

* End
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* PNP Transistor

MODEL P PNP(IS=5E-14 ISE=45NA NE=4 ISC=45NA NC=4 BF=200
+ IKF=30MA VAF=240 CJC=3PF CJE=3PF RB=2 RE=3 RC=1.5 TF=1.4NS
+ TR=15NS KF=1E-15)

* NPN Transistor

MODEL N NPN(IS=10E-15 ISE=INA NE=4 ISC=INA NC=4 BF=400
+ IKF=.1A VAF=240 CJC=4PF CJE=5.7PF RB=3 RE=.5 RC=.2 TF=0.15NS
+ TR=170NS KF=4E-15)

* Calculation

IIN 100 1 PULSE (0 100UA 0 0.1US 0.1US 1US 2US)

.TRAN INS 200NS

.PROBE

.END





