AT TITITEY T
P HTRELERE

&

SN Z

Design of Current DAC & Voltage DAC

Liang Zhang
on behalf of SDU group

2019-3-11



Structure of DAC

m Structure of the DAC
% SPI
% Voltage DAC (VDAC)
% Current DAC (CDAC)

m Characteristics

% SPI
m SPI register 32 bits (4 byte)
m Clock ~ 10 MHz

% Voltage DAC (VDAC)

m 10 bit

m LSB:1.56 mV

m Range:0-1.6V

m Reference voltage: 0.8 V
% Current DAC (CDAC)

m 8 bit

m LSB:40nA

m Range: 0 nA~10.2 pA

40nA~10200nA
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Architecture of the top DAC
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Structure of SPI

m I/O
% Inputs
m MOSI (serial input)
m CS
m SCLK (clock)
m POR (clean register)
% Outputs
m MISO (serial output)
m Timing

% Input: REG[N] = REGIO0]
% Output: REG[N] = REG[O]
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Architecture of the SPI (serial peripheral interface)

MOSI is sampled at the

b rising edge of SCLK.

falling edge of SCLK.

Timing of the SPI

MISO is clocked out at the
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Structure of SPI

REG[31:0] >
SCLK 0— {/ 32 ) 4
MOsI o—| MIAES > 32bit - 32bit 0 MmIso >
el IR b | ke i
POR O— i 4
¢ o o | -
! buffer ¢

Wed Jan 2 20:05:19 2019
I
:) GO000001 000001 008001 DOOGDT D00G0N W 7001007001 001001 001007 0010010070 )
2.0 1 T =) —
= RUBF (ERBEZ AREE A5 £
15
125
S0
> .75
2
00
.25
i
175
15
135
510
=78

LTI

4
time (us)

Simulation results of SPI (clock @ 5M Hz)
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Structure of Current DAC (CDAC)

m Current DAC

% Current mirror
% Segmented architecture
m 4 most significant bits (MSB)
* thermometer decode
m 4 |east significant bits (LSB)
* binary weighted
% Qutput impedance
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Architecture of CDAC

Current Generation
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Simulation results of Current DAC (CDAC)
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Structure of Voltage DAC (VDAC)
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% Current bias generation block
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& Current mirror with resistor load w/c:' i —| I
% Segmented architecture | ;,/cé fzgitfﬁﬁ”
m 4 most significant bits (MSB): i HJ R 3
thermometer decode 3 Runit i load § 3
m 6 least significant bits (LSB): H i
binary weighted | = = |
Vpac = Weight(Code[9:0]) X Lunit mirror X Rioaa Architecture of CDAC
1 1
= Weight(Code[9: 0]) X (Z X I X 7 X Rynit)
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Structure of Voltage DAC (VDAC)
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Simulation results of Voltage DAC (VDAC)
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Thanks for your attention



