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 Voltage Kick / Overshoot @ turn off

 ICs Operating = 2.5 V  Max Operating = 2.75V  Abs max = 3 V Life tests

 Power Efficiency / Inefficiency / wasted Power

 Cable Tests. No KPiX

 

Chip current 

 DC-DC Converter with Air Core Coil

 Radiation Tolerance Why Thin Oxides ?

Power Topics



Remote Enable / Disable

6 volt Kick 

Current OFF



Power Efficiency _ Inefficiency _ Wasted Power



LDO
2.5 V

1 msec

100 msec1 amp

Load Current Duty Cycle = 0.5%C

PS

∆V = 1 V    if C =  1000 UF
∆V = 10 V  if C =    100 UF

DC-DC
2.5 V

C

PS

Current = 1 amp

Current = 0.1 amp if Voltage ratio = 10

Why use DC-DC for Pulse powering ?



DC-DC Converter
Ferrite Inductor

TPS
62130

Evaluation
PCB

Vin 12 V

2 meters Twisted pair AWG 24 transmission line

+2.5 V Bump = 200 mV

Waveforms when 1 amp flowing thru the 130 
Waveforms when 1 amp flowing thru the 130Waveforms when 1 amp flowing thru 130 Ohms twisted pair is interrupted /switched off.

27 Volt Spike appears across KPiX

 

chip. In principle it should be 130 volts but due to 
finite switching time and cable length it is   27 V.

Gate
+5V

Load Resistor
2.5 Ω

 

10 W

50 Ω

Gnd

KPiX

 

'Chip'

Turn off Spike with
1 amp load = 27 V
FWHM = 80 nS

February 27, 2011



GOERTZ audiophile speaker cable
Copper or Silver

 
(Need good ears & Deep pockets)





Cable Type # of 
Cross 

Section C L
R 

Ohms DCR Z Reflection Label

Length = 2 meters Conductors mils pF nH 1 MHz Ohms Ohms Peak  V

Twisted Pair 2 AWG 22 95.6 1100 0.734 0.197 130 27

Micro Strip 2 5 x 250 1440 168 0.171 0.105 10.8 10 E

Strip Line 3 5 x 250 4930 103 0.092 0.066 4.6 7.4 H

Strip Line -Twisted 3 5 x 125 2520 154 0.195 0.142 7.8 9 F

Strip Line -Twisted 3 3 x 80 2353 177 0.544 0.420 8.7 8.8 G

Cable Parameters

All Cables 2 meter long.
HP 4284A Precision LCR Meter 20 Hz -

 

1 MHz. Test Fixture 16047C

February 28, 2011



F 2m 5x125 Twisted strip

G 2m 3x80 Twisted strip
H 2m 5x250 strip

E 2m 5x250 Microstrip 

FET switch Gate Drive 

@ Output of DC-DC

February 28, 2011



Output Goes 4V  below GND
A

Output

FET_Drain

B 2m Twisted Pair 1 nF

 

at Output C 2m Twisted Pair 80 nF

 

at Output

FET_Drain



Power Stage Drivers

High Voltage
Low Current
Input

Control Switch
30 mΩ

Synch Switch
20 mΩ

Error Amp

V reference

PWM:

 

Pulse Width Modulator

Logic

Low Voltage
High Current
Output



Coupled Air Core Inductor
Connected in Series

Plug In Card with Shielded Buck Inductor

0.35 mm 1.5 mm

12 V 2.5 V
@ 6 amps



20 Ohms Load 

2 Ohms Load 

TI Device in Development
Fast Transient Response 



Threshold shift in MOS transistors with Radiation vs

 

Oxide Thickness



Radiation Tolerance of CMOS Devices



 Measure KPiX turn off spikes
 Movement of Pulsed Current Conductors in 7T

Suggestions are welcome
 Test new commercial converters oxides < 15 nm

Next

More Information
http://shaktipower.sites.yale.edu/
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