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Design of 8bit current steering DAC for stimulating neuron signal
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ABSTRACT

In this paper design a 8 bit Current Steering D/A Converter for stimulating neuron signal. Proposed
circuit in paper shows the conversion rate of 10KS/s and the power supply of 3.3V with 0.35um Magna
chip CMOS process using full custom layout design. It employes segmented structure which consists of
3bit thermometer decoders and 5bit binary decoder for decreasing glitch noise and increasing resolution.
So glitch energy is down by 10nV e sec rather than binary weighted type DAC. And it makes
use of low power current stimulator because of low LSB current. And it can make biphasic
signal by connecting with Micro Controller Unit which controls period and amplitude of signal. As
result of measurement INL is +0.56/-0.38 LSB and DNL is +0.3/-04 LSB. It shows great

linearity. Power dissipation is 6mW.
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Sampling 10 Ksample/s A5, ol JhEA vIHoezTt FA4%E DACe] a1,
Frequency ’ 3291 4§ B oA AtsE TE DACO
Channel 4 zeggolth olg Ny 2eA Juxe 2
Lt -
Resolution 8bl,t Z}12.18nV « sec(ZL@ 3), 2.17nV « sec(ZL¥H 4)ZE A
Process Magna Chip CMOS o e e o o U
0.351m == = E]_—'—‘j"é’ olgat =R A7}t
Supply 33V o E5S g9 & 5 9k
Voltage ’
Maximum /- 1mA
Qutput current
3-to-7 Thermo Decoder o
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o]Z o]&3}lo] INL(Integral Non-Linearity)Z}
DNL (Differential Non-Linearity)2 =439t} o] 3. 2
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0.5
. % 2 DAC 3347 2o
g 0 WWW“L Parameter Result
© i - DC Power / 33 V / 2.048mA
Current
o 1 51 101 151 201 251 ReSOIUUOI’I 8 blt
Output Code Sampling Clock 10KHz
Output Range 1.62 Vo
29 11. INL, DNLe] =443} +0.56/-0.38 LSB
INL / DNL +0.3/-0.4 LSB
2% 12% MCUS 8HIE DACE H#sted 54 Active Die Area 1.069 mm?
3} Biphasic Al&o]t}l. 2139 F7] Ousec, =9 b (1.37mm x 0.78mm)
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¥ 3. DACE ©o]£&73 Biphasic pulse B47] =&
H] 1
Parameter This [7] [8]
Supply
Voltage 33V 1.8V 5V
Full Scale 2mA 160uA 1.2mA
Current
Resolution 8 bit 6 bit 8 bit
Output 162V | 169V | 25V
swing
Area 1.06% 0.00(37 N/A
mm mm
Technology 0.35 0.18 0.13
m m m
T 1 EE
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[3]

(4]

(5]
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[7]

(8]

= AN A=717E el
=4 5 7L ) ek =E A

CAIBA, A11E, e A g3, pp.1213-1217,

ANE, RF, A8 E AF79 AF B2 )
A £k AL, He)

ﬂ6i pp.18-24, 2012
} , Hsld AW 4% 7]
71¥ke] 101 ]E 100MS/s 0.13mm CMOS D/A
71 AAT WEHA-EEs], A4, A4z,
62-68, 2010

CMOS otd=za FA3| 247,
S WA A8
d, AE,
AA”
A8%, pp.36-26, 2010
Farahmand, S, and Vahedian, H,
Battery-Powered, Wireless,
8-Channel Neural Stimulator”
International Conference of the IEEE, San
Diego, USA, pp.6120-6123. Aug. 2012
Farahmand, S. and Maghami, M. H and
Sodagar, A.M. "Programmable High Output
Large—Voltage
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"Wearable,
Programmable

in  Annual

Impedance, Compliance,
Microstimulator for Low-Voltage Biomedical
Applications” in 34th Conference of the IEEE

EMBS San Diego, USA, pp.863-866 Sept. 2012
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