1/8

Voltage Supply

Voltage
Regulator

100

b

iswa.gv

102

Commands
Micro- Motor control &
controller drive chipset
" Status
Figure 1
204
[ 1 \
Logic supply High supply
voltage voltage High
(e.g. 3.3V) Logic Gate (e.g. 30V) voltage 200
driver driver ;
l 4 . i e driver j

\ \\ //

Digital Logic Circuit A ¢ High Voltage System

(e.g. Microcontroller)

(e.g. Stepping Motor)

;' Logic High
level ® 1T  voltage
202 output output

Figure 2



2/8

Logic supply High supply
voltage voltage .
High
09.33V) 30 (g 30V) 7 300

l j l 3{02 driver

Digital Logic Circuit _|GaN¥< High Voltage System
(e.g. Microcontroller) [ [CMOS (e.g. Stepping Motor)

: ooy High
Single Logic o 1 volgge
Chlp level output
Figure 3
400
High supply voltage ‘;
404
\ilz M2, can High
406
L o j > voltage
ogic
input (ﬁ R ”: M1, Gan OUtpUt
B B
\Y
CMOQOS bias circuit | 402

(can generate
negative voltage)

Figure 4



3/8

High supply voltage

e

509 M5J GaN >03

Logic

in Jo) ut M 4; GaN

C
\/\ 505
l: M3, cmos

VNA

507

Figure 5

High supply voltage
_\’\ 709

it M10,can

702b

500

g

|i|: High
e —jvolgge

output

700

g

703

High

voltage

M9, ol output

\’\705b

; CMOS

[ M7, fr‘,’g;?
\/\705a p

[ M6, cuos [

W’\ 707

Figure 7

707



4/8

5.5
W ST ;.
4.3 ' 600
3.7 ; . ! ’
3.1 o : |
§2.5 ' |
19 3F| : |
0.7 i '
0.5

| (S0 FLRE L B R ERLE CRLEN BLEE B B LE UMM BN L PN PR R e CRLE L |

0.0 40.0 80.0 120.0  160.0 200.0 604

15

time (ns)
21 1 ;

-1.0

LR L B IR ERY EEI DY MR BLTR RLIR LS WL R E LA ALE B B CLE BLR W R

0.0 40.0 80.0 120.0 160.0 200.0
time (ns) 1602

****** LS

-
—
R TR (T o |

| L =i e i) o L SR L o L LI o 2 B CRLEE LR SRS R M e R |

0.0 40.0 80.0 120.0 160.0 200.0
time (ns)

Figure 6



5/8

802

Si (100)

802

'~ Si (100)

GaN
)/v

804

Si (111)

Figure 8

800

(a)

(b)



6/8

802

Si (100)

(c)

Si (111)

802

S e

Si (111)

Figure 8



7/8

900

J

902

b

providing a first device layer formed from a first semiconductor
material and comprising a low voltage logic circuit

904

b

providing a second device layer formed from a second
semiconductor material different from the first semiconductor
material and comprising one or more components of an additional
circuit for generating a high voltage logic output from a low
voltage logic input from the low voltage logic circuit; wherein the
first and second device layers are integrally formed.
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1000

‘§ 1002

providing a low voltage logic input

1004

providing a high supply voltage input

1006

providing a circuit ground voltage input

1008

providing a high voltage output

1010

providing at least one first tail device made from a first
semiconductor material

1012

providing at least one second tail device made from a second
semiconductor material different from the first semiconductor
material; wherein the at least one first and second tail devices are
coupled, in series, between the high voltage output and the circuit
ground voltage input; and wherein respective gates of the at least
one first and second tail devices are coupled, in parallel, to the low
voltage logic input

Figure 10



