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DAC8550 16-hit, Ultra-Low Glitch, Voltage Output Digital-To-Analog Converter

1 Features

* Relative Accuracy: 8 LSB

» Glitch Energy: 0.1 nV-s

* MicroPower Operation: 140 pA at 2.7 V
» Power-On Reset to Midscale

* Power Supply: 27V t0o 55V

» 16-Bit Monotonic

e Settling Time: 10 us to +0.003% FSR

» Low-Power Serial Interface with Schmitt-Triggered
Inputs

e On-Chip Output Buffer Amplifier with Rail-to-Rail
Output Amplifier

e Power-Down Capability
» 2's Complement Input
*  SYNC Interrupt Facility

* Drop-In Compatible with DAC8531/01 and
DAC8551 (Binary Input)

* Available in a Tiny MSOP-8 Package

2 Applications

» Process Control

» Data Acquisition Systems

e Closed-Loop Servo-Control
» PC Peripherals

» Portable Instrumentation

* Programmable Attenuation

3 Description

The DACB8550 is a small, low-power, voltage output,
16-bit digital-to-analog converter (DAC). It is
monotonic, provides good linearity, and minimizes
undesired code-to-code transient voltages. The
DAC8550 uses a versatile, 3-wire serial interface that
operates at clock rates of up to 30 MHz and is
compatible  with  standard  SPI™, QSPI™,
Microwire™, and digital signal processor (DSP)
interfaces.

The DACB8550 requires an external reference voltage
to set its output range. The DAC8550 incorporates a
power-on reset circuit that ensures that the DAC
output powers up at midscale and remains there until
a valid write takes place to the device. The DAC8550
contains a power-down feature, accessed over the
serial interface, that reduces the current consumption
of the device to 200 nA at5 V.

The low-power consumption of this device in normal
operation makes it ideal for portable, battery-operated
equipment. Power consumption is 0.38 mW at 2.7 V,
reducing to less than 1 pW in power-down mode.

The DAC8550 is available in an MSOP-8 package.
For additional flexibilty, see the DAC8551, a binary-
coded counterpart to the DAC8550.

Device Information®
PACKAGE BODY SIZE (NOM)
VSSOP (8) 3.00 mm x 3.00 mm

PART NUMBER
DAC8550

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision G (February 2017) to Revision H Page
¢ Changed the V, Test Conditions From: Vpp =5V T0o: 3V <Vpp<5.5V and From: Vpp =3V T0: 2.7V <Vpp <3V

1 o Lol S =Tt g o= O g T = ot (=] 1S o PSPPSR 6
e Changed the Vy Test Conditions From: Vpp =5V To: 3V £V 5.5V and From: Vpp =3V T0: 2.7V <Vpp <3V

LR a(el = (=Tot i g Tt O g T Toa £ 1o PSPPSR PTP 6
Changes from Revision F (March 2016) to Revision G Page
* Relative accuracy DAC8550, Deleted the TYP value of £ 3, Changed the MAX value From: +8 To: £16 in the

ST ot i Lot IO g P T T =] 1] (o0 USRS 6
¢ Relative accuracy DAC8550B, Deleted the TYP value of + 3, Changed the MAX value From: +8 To: £12 in the

ST ot i Toro IO g T T =T 1] £ oE SRS PUPRRR 6
Changes from Revision E (March 2012) to Revision F Page

Added ESD Ratings table, Feature Description section, Device Functional Modes, Application and Implementation
section, Power Supply Recommendations section, Layout section, Device and Documentation Support section, and

Mechanical, Packaging, and Orderable INformation SECHON ...........ccciiiii i e 1
« Changed Differential nonlinearity Test Conditions From: 16-bit monotonic To: three separate entries in the Electrical

(O 4 T= T = Tod (=T 151 1o PO PP PP PP PURR PP 6
Changes from Revision D (October 2006) to Revision E Page
¢ Changed low-level input voltage values in Electrcial CharacCteriStiCS.........c.uuiiiiiiiiiieiiieeiie e 6
* Changed high-level input voltage values in Electrcial CharaCteriStiCs ..........c.ueiiiiiiiiiiiiiiiiee e 6
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Changes from Revision C (March 2006) to Revision D Page
LI O g F= g T T=To B T LN PR PU PP PUPRPTRRPPRI 1
¢ Changed relative accuracy feature from 8 LSB (MaX) 10 3 LSB .....ccccuuiiieiiiiiiiie ettt estiree et e et e e e e e e e s etaa e e e e senees 1
* Changed micropower operation feature from 200 pA at 5V t0 140 PA @t 2.7 V..ot
e Changed power consumption from 1 mW at 5V t0 0.38 mW at 2.7 V .....cccceeviieiviicniieennenn,
¢ Changed power-down consumption from 1 mW to less than 1 mW in Description
e Changed relative accuracy for DAC8550 typical value from £5 10 £3 ... 6
e Changed reference current input range for Vgee =5 V from 50 10 40......cciiiiiiiiiiiiiee e 6
« Deleted reference current included from Ipp (Normal mode) test CONAILIONS .......coiiuiiiiiiiiiiiie e 6
e Changed Ipp (normal mode) typical values from 200 and 180 t0 160 and L140...........eiiiiiiiiiiiaiiiiiiee e eiieee e 6
e Changed Timing Diagram and TimiNg CharaCteriStICS .........iiiueeiiiiiiiie it e st e e e e sneees 7
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5 Pin Configuration and Functions

DGK Package
8-Pin VSSOP
Top View
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Pin Functions

PIN
TYPE DESCRIPTION

NAME NO.

Vpp 1 PWR Power-supply input

VRer 2 | Reference voltage input

Veg 3 | Feedback connection for the output amplifier

Vout 4 O Analog output voltage from DAC. The output amplifier has rail-to-rail operation.
Level-triggered control input (active LOW). This is the frame synchronization signal for the input data.
When SYNC goes LOW, it enables the input shift register and data is transferred in on the falling edges

SYNC 5 | of the following clocks. The DAC is updated following the 24th clock (unless SYNC is taken HIGH before
this edge, in which case the rising edge of SYNC acts as an interrupt and the write sequence is ignored
by the DAC8550). Schmitt-Trigger logic input.

SCLK 6 | Serial clock input. Data can be transferred at rates up to 30 MHz Schmitt-Trigger logic input.

D 7 | Serial data input. Data is clocked into the 24-bit input shift register on each falling edge of the serial clock

IN input. Schmitt-Trigger logic input.
GND 8 GND Ground reference point for all circuitry on the part
4 Submit Documentation Feedback Copyright © 2006-2017, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage GND -0.3 6 \%
Digital input voltage range GND -0.3 Vpp + 0.3 \%
Output voltage GND -0.3 Vpp + 0.3 \Y,
Junction temperature, Tjmax) 150 °C
Operating temperature, Tp -40 105 °C
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
Veeso) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101 @ +500 v
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating ambient temperature range (unless otherwise noted)
MIN  NOM  MAX| UNIT
POWER SUPPLY
Vpp Supply voltage 2.7 55 ‘ \%
DIGITAL INPUTS
Din Digital input voltage SCLK and SYNC 0 Voo ‘ \%
REFERENCE INPUT
VREE Reference input voltage 0 Vbp ‘ \%
AMPLIFIER FEEDBACK INPUT
Veg Output amplifier feedback input Vo ‘ \%
TEMPERATURE RANGE
Ta Operating ambient temperature -40 105 ‘ °C
6.4 Thermal Information
DAC8550
THERMAL METRIC® DGK (VSSOP) UNIT
8 PINS
Rosa Junction-to-ambient thermal resistance 206 °CIW
Roicrop)  Junction-to-case (top) thermal resistance 44 °C/IW
Ross Junction-to-board thermal resistance 94.2 °CIW
Wit Junction-to-top characterization parameter 10.2 °CIW
ViR Junction-to-board characterization parameter 92.7 °C/IW

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.
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6.5 Electrical Characteristics
Vpp = 2.7 V 10 5.5V, —40°C to 105°C range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
STATIC PERFORMANCE®
Resolution 16 Bits
Measured by line passing through codes | DAC8550 +16
E, Relative accuracy —32283 and 32063 at Vger = 5V, codes LSB
—31798 and 31358 at Vger = 2.5 V DAC8550B +12
25V <Vgegr <55V, 0°C <Tp<105°C +1| LSB
Ep Differential nonlinearity 4.2V <Vggr 5.5V, -40°C £ T, £105°C +1| LSB
2.5V < Vger 4.2V, -40°C £ T, £0°C 2| LSB
Eo Zero-code error Measured by line passing through codes —32283 and 32063 +2 +12 mV
Ees Full-scale error Measured by line passing through codes —32283 and 32063 +0.05% +0.5% mV
Eg Gain error Measured by line passing through codes —32283 and 32063 +0.02% +0.2% mvV
Zero-code error drift +5 uv/°C
) - ppm of
Gain temperature coefficient +1 FSR/°C
PSRR Power-supply rejection ratio R =2kQ, C_ =200 pF 0.75 mVv/vV
OUTPUT CHARACTERISTICS®
Vo Output voltage range 0 VRer \%
. . To £0.003% FSR, 1200h to 8D00h, R, = 2 kQ, 0 pF < C_ < 200 pF 8 10
tsp Output voltage settling time us
RL =2 kQ, C_ =500 pF 12
SR Slew rate 18 Vlius
» - R = 470
Capacitive load stability pF
R.=2kQ 1000
Code change glitch impulse 1 LSB change around major carry 0.1 nv-s
Digital feedthrough SCLK toggling, FSYNC high 0.1 nVv-s
Z0 DC output impedance At mid-code input 1 Q
o Vpp =5V 50
los Short-circuit current mA
Vpp =3V 20
. Coming out of power-down mode, Vpp =5V 25
ton Power-up time - us
Coming out of power-down mode, Vpp = 3V 5
AC PERFORMANCE
. ) BW = 20 kHz, Vpp = 5V, four = 1 kHz,
SNR Signal-to-noise ratio 1st 19 harmonics removed for SNR calculation 95 dg
N BW = 20 kHz, Vpp =5V, four = 1 kHz,
THD Total harmonic distortion 1st 19 harmonics removed for SNR calculation -85 db
N . BW = 20 kHz, Vpp = 5 V, four = 1 kHz,
SFDR Spurious-free dynamic range 1st 19 harmonics removed for SNR calculation 87 de
o N BW = 20 kHz, Vpp = 5 V, four = 1 kHz,
SINAD Signal-to-noise and distortion 1st 19 harmonics removed for SNR calculation 84 de
REFERENCE INPUT
VRer Reference voltage 0 Vop \%
Vrer = Vpp =5V 40 75
l\RER) Reference current input range REF oo pA
Vrer = Vpp = 3.6 V 30 45
Zy(ReF) Reference input impedance 125 kQ
LOGIC INPUTS @
Input current +1 A
) 3V<Vpp<55V 0.3 x Vpp
Vi Low-level input voltage \%
27V<Vpp<3V 0.1 x Vpp
) ] 3V<Vpp<55V 0.7 x Vpp
Vig High-level input voltage \
27V<Vpp<3V 0.9 x Vpp
Pin capacitance 3 pF

(1) Linearity calculated using a reduced code range —32283 and 32063 at Vgegr = 5V, codes —31798 and 31358 at Vger = 2.5V, output

unloaded, 100mV headroom between reference and supply.
(2) Specified by design and characterization, not production tested.
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Electrical Characteristics (continued)

Vpp = 2.7 V10 5.5V, —40°C to 105°C range (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX | UNIT
POWER REQUIREMENTS
Normal mode, input code equals mid- Vpp=3.6Vto55V 160 250
scale, no load, does not include reference Vo =27V1036V 140 240
oo Supply current current, Vi = Vpp, VL = GND DD = 4 0 3. WA
All power-down modes, Vpp=3.6Vto55V 02 2
Vin = Vpp, ViL = GND Vpp=2.7V103.6V 0.05 2
POWER EFFICIENCY
lout/oo [ lLoao =2 A, Vpp =5 V 89%
6.6 Timing Characteristics
Vpp = 2.7 V t0 5.5 V, all specifications —40°C to 105°C (unless otherwise noted)®®
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Vpp=2.7Vt03.6V 50
t,® SCLK cycle time bb ns
Vpp=3.6 Vto 55V 33
. Vpp=2.7Vt03.6V 13
tr SCLK HIGH time ns
Vpp=3.6 Vto 55V 13
. Vpp=2.7Vt03.6V 22.5
t3 SCLK LOW time ns
Vpp=3.6 Vto 55V 13
_— L . Vpp=2.7Vt03.6V 0
t4 SYNC to SCLK rising edge setup time ns
VDD:3.6VtO 55V 0
. VDD:2.7VtO 3.6V 5
ts Data setup time ns
VDD:3.6VtO 55V 5
. Vpp=2.7Vt03.6V 4.5
tg Data hold time ns
VDD =36Vto55V 4.5
X _ VDD:27Vt036V 0
t7 24th SCLK falling edge to SYNC rising edge ns
VDD:3.6VtO 55V 0
tg Minimum SYNC HIGH time ns
Vpp=3.6 Vto55V 33
tg 24th SCLK falling edge to SYNC falling edge Vpp=2.7Vto55V 100 ns

(1) Allinput signals are specified with tg = t =5 ns (10% to 90% of Vpp) and timed from a voltage level of (V,_ + V|y) / 2.
(2) See Figure 1.
(3) Maximum SCLK frequency is 30 MHz at Vpp = 3.6 V t0 5.5V and 20 MHz at Vpp = 2.7 V10 3.6 V.

s T upupwalaiaial

L

I )
(4 (¢

7 )

8

SYNC

oy ————<oem Y X X X Yoo >— e O D)
)

Figure 1. Serial Write Operation
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6.7 Typical Characteristics

6.71 Vpp=5V
at T, = 25°C, unless otherwise noted

6 1 1 1 6 1 1 1
4 |Vop =5V, Vggr = 4.99V 4 }Vpp =5V, Vger = 4.99V
—~ | | | = | | |
o 2 o 2
2 2 o 'WW%M
w o Yo -2
-4 -4
-6 -6
1.0 1.0
coskbt | | [ [ ] | coskb | L | [ ] |
9 9
w w
) )
o -0.5 ‘ ‘ ‘ ‘ ‘ ‘ ‘ o -05
-1.0 -1.0
0 8192 16384 24576 32768 40960 49152 57344 65536 0 8192 16384 24576 32768 40960 49152 57344 65536
Digital Input Code Digital Input Code
Figure 2. Linearity Error and Differential Linearity Error Figure 3. Linearity Error and Differential Linearity Error
vs Digital Input Code (—40°C) vs Digital Input Code
6 T T T 10
4 |Vpp=5V, Vger = 4.99V Vpp =5V
g 2 | | | Vier = 4.99V
i
w 2
| . 5
- S
5 E
1.0 g
L
& 05 0
)
=0 A
4
o -05
-1.0 -5
0 8192 16384 24576 32768 40960 49152 57344 65536 -40 0 40 80 120
Digital Input Code Temperature (°C)
Figure 4. Linearity Error and Differential Linearity Error Figure 5. Zero-Scale Error vs Temperature
vs Digital Input Code (105°C)
0 6
Vpp = 5V
Vegr = 4.99V 5
DAGC Loaded with FFFFh T
4
S S
E £
T -5 5 3
S 3 Vpp = 5.5V
i > » Vper = Vpp — 10mV
1
DAC Loaded with 0000h
-10 0 * *
-40 0 40 80 120 0 2 4 6 8 10
Temperature (°C) Iisourcessing (MA)
Figure 6. Full-Scale Error vs Temperature Figure 7. Source and Sink Current Capability
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Vpp = 5V (continued)

at T, = 25°C, unless otherwise noted

1600 Vop = Vger = 5.5V
1400 /"‘\
1200 / \
3 1000 / \
8 800 / \
600
400 L/
200 1 \

VLOGIC (V)
Figure 12. Supply Current vs Logic Input Voltage

300 ‘ ‘ 250 " VY
Vpp = Vger = 5V REF = VDD = .
250 200 —
| _——— — |
200
/
< — | Reference Current Included g 190
=N =
= 150 =
- = 100
100
50 50
0 0
0 8192 16384 24576 32768 40960 49152 57344 65536 -40 -10 20 50 80 110
Digital Input Code Temperature (°C)
Figure 8. Supply Current vs Digital Input Code Figure 9. Power-Supply Current vs Temperature
300 T T T T 1.0
280 Veer = Vop Vier = Voo
Reference Current Included, No Load
260 Z 08
=
240 =
(0]
— 22 E 0
g 0 8 0.6
= 200 — c
- 180 S — g o4
e O
160 g
(o)
140 o 02
120
100 0
2.7 3.1 3.5 3.9 4.3 4.7 5.1 5.5 2.7 3.1 35 43 4.7 5.1 5.5
Vop (V) Voo (V)
Figure 10. Supply Current vs Supply Voltage Figure 11. Power-Down Current vs Supply Voltage
1800 T T 1 1 |chizooh: 1o.0x vért T1.0XHorz o
T =25°C, SCL Input (all other inputs = GND) Trigger Pulse 5V/div

0 1 2 3 4 5

\ oDt A
g g 1 ALARR

Vpp =5V

Vger = 4.096V
From Code: D000
To Code: FFFF

Rising Edge
1V/div ’

Zoomed Rising Edge
1mV/div

Time (2us/div)
5V

Figure 13. Full-Scale Settling Time: Rising Edge
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Vpp = 5V (continued)

at T, = 25°C, unless otherwise noted

i Zoom: 10.0X veért

Hii

1.0X Horz
Trlgger Pulse 5V/d|v

Vpp = 5V
Vper = 4.096V

Falling
| Edge

N

.M.\LJJAI

From Code: FFFF"*
To Code: 0000

£t m.mn. ST

1V/div

WA A G

Zoomed Falling Edge
1mV/d|v

Time (2us/div)

5V

Figure 14. Full-Scale Settling Time: Falling Edge

1.0X Horz

) fjc’m Tobm: 10.0% vert

Trlgger Pulse 5V/div

R

"
W A s

wa

Rising
Edge
1V/div

Vpp =5V

Vger = 4.096V
From Code: 4000
To Code: CFFF

Zoomed Rising Edge

1mV/d|v

5V

Time (2us/div)

Figure 15. Half-Scale Settling Time: Rising Edge

Time (400ns/div)

5V

1-LSB Step

Figure 18. Glitch Energy: Falling Edge

1 |chhfeoom: to.ox vert  1.0x Horz Ch1 Zoom: 20.0X Vert 1.0X Horz
) ) VTrlgger Pulse 5V/div
Vpp = 5V
Vier = 4.096V -
: . From Code: CFFF 5
A . To Code: 4000 ] >:L
2 2 2 2 WHL‘ 2 1 § : WU ) :
MW e c RVAE :
\/ it 3 Yol vepesy
ST T : : Viee = 4.096V
Falling : : ] From Code: 7FFF
- Edge Zoomed Falling Edge To Code: 8000
1V/div TmV/div 9=foe Glitch: 0.08nV-s
Time (2us/div) Time (400ns/div)
5V 5V 1-LSB Step
Figure 16. Half-Scale Settling Time: Falling Edge Figure 17. Glitch Energy: Rising Edge
Ch1 Zoom: 20.0X Vért 1.0X Horz Ch1 Zoom: 20.0X vVert 1.0X Horz
2 ke ! A !
> : > i :
= B 3. N
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Figure 19. Glitch Energy: Rising Edge
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Vpp = 5V (continued)

at T, = 25°C, unless otherwise noted

Ch1 Zoom: 20.0X Vert 1.0X Horz ) © Chilzoom: 2.0XVert 1.0X Horz
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Figure 20. Glitch Energy: Falling Edge Figure 21. Glitch Energy: Rising Edge
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Figure 22. Glitch Energy: Falling Edge Figure 23. Total Harmonic Distortion vs Output Frequency
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Figure 24. Signal-to-Noise Ratio vs Output Frequency Figure 25. Power Spectral Density
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Vpp = 5V (continued)

at T, = 25°C, unless otherwise noted

350
Vpp = 5V
Vper = 4.99V
300 Code = 7FFFh{]
~ No Load
I
< N
i>:, 250 \
3 N
2 200
iS)
< 150 ]
100
100 1k 10k 100k
Frequency (Hz)
Figure 26. Output Noise Density

6.7.2 Vpp=27V
at T, = 25°C, unless otherwise noted
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Figure 27. Linearity Error and Differential Linearity Error Figure 28. Linearity Error and Differential Linearity Error
vs Digital Input Code (-40°C) vs Digital Input Code
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Figure 29. Linearity Error and Differential Linearity Error Figure 30. Zero-Scale Error vs Temperature
vs Digital Input Code (105°C)
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Vpp = 2.7 V (continued)

at T, = 25°C, unless otherwise noted

5 3.0
Vpp = 2.7V
V, =2.69V
REF 2.5
DAC Loaded with FFFFh \
0 2.0
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E 2
= < 15
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Figure 31. Full-Scale Error vs Temperature Figure 32. Source and Sink Current Capability
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Figure 33. Supply Current vs Digital Input Code Figure 34. Power-Supply Current vs Temperature
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Figure 35. Supply Current vs Logic Input Voltage Figure 36. Full-Scale Settling Time: Rising Edge
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Vpp = 2.7 V (continued)

at T, = 25°C, unless otherwise noted
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Figure 37. Full-Scale Settling Time: Falling Edge
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Figure 38. Half-Scale Settling Time: Rising Edge
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Figure 39. Half-Scale Settling Time: Falling Edge Figure 40. Glitch Energy: Rising Edge
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Figure 41. Glitch Energy: Falling Edge
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Vpp = 2.7 V (continued)

at T, = 25°C, unless otherwise noted
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Figure 43. Glitch Energy: Falling Edge Figure 44. Glitch Energy: Rising Edge
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Figure 45. Glitch Energy: Falling Edge
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7 Detailed Description

7.1 Overview

The DACB8550 is a small, low-power, voltage output, single-channel, 16-bit DAC. The device is monotonic by
design, provides excellent linearity, and minimizes undesired code-to-code transient voltages. The DAC8550
uses a versatile, three-wire serial interface that operates at clock rates of up to 30 MHz and is compatible with
standard SPI, QSPI, Microwire, and digital signal processor (DSP) interfaces.

7.2 Functional Block Diagram

VREF

VDD

—

SYNC
SCLK

7.3 Feature Descriptio

7.3.1 DAC Section

REF (+)
16-Bit DAC

DAC Register

16

l Veg

16t—

\OT Vour

11T

Shift Register

PWB
Control

Resistor
Network

!

n

GND

Copyright © 2016, Texas Instruments Incorporated

The architecture of the DAC8850 consists of a string DAC followed by an output buffer amplifier. Figure 46
shows the block diagram of the DAC architecture.

VREF

62kQ % 1

50kQ

REF(+)
ReD/-i\sier )| Resistor String
9 REF(-)
GND

1

50kQ

VOUT

Copyright © 2016, Texas Instruments Incorporated

Figure 46. DAC8550 Architecture

The input coding to the DACB8550 is 2's complement, so the ideal output voltage is given by Equation 1.
Vg = Vrer , Vrer xD

2 65536

where

« D =decimal equivalent of the 2's complement code that is loaded to the DAC register (1)

In Equation 1, D ranges from —32768 to 32767 where D = 0 is centered at Vger / 2.
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Feature Description (continued)

7.3.1.1 Resistor String

The resistor string section is shown in Figure 47. It is simply a string of resistors, each of value R. The code
loaded into the DAC register determines at which node on the string the voltage is tapped off to be fed into the
output amplifier by closing one of the switches connecting the string to the amplifier. Monotonicity is ensured

because of the string resistor architecture.

7.3.1.2 Output Amplifier

The output buffer amplifier is capable of generating rail-to-rail output voltages with a range of 0 V to Vpp. It is
capable of driving a load of 2 kQ in parallel with 1000 pF to GND. The source and sink capabilities of the output
amplifier can be seen in the Typical Characteristics. The slew rate is 1.8 V/us with a full-scale setting time of 8 pus
with the output unloaded.

The inverting input of the output amplifier is brought out to the Vgg pin. This architecture allows for better
accuracy in critical applications by tying the Vg point and the amplifier output together directly at the load. Other
signal conditioning circuitry may also be connected between these points for specific applications.

I

% R ) To Output
Amplifier

-
§

Figure 47. Resistor String

7.3.2 Power-On Reset

The DACB8550 contains a power-on reset circuit that controls the output voltage during power-up. On power-up,
the output voltages are set to midscale; they remain that way until a valid write sequence is made to the DAC.
The power-on reset is useful in applications where it is important to know the state of the output of the DAC while

it is in the process of powering up.
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7.4 Device Functional Modes

7.4.1 Power-Down Modes

The DAC8550 supports four separate modes of operation. These modes are programmable by setting two bits
(PD1 and PDO) in the control register. Table 1 shows how the state of the bits corresponds to the mode of
operation of the device.

Table 1. Operating Modes

PD1 (DB17) PDO (DB16) OPERATING MODE
0 0 Normal operation
— — Power-down modes
0 1 Output typically 1 kQ to GND
1 0 Output typically 100 kQ to GND
1 1 High-Z

When both bits are set to 0, the device works normally with a typical current consumption of 200 pA at 5 V.
However, for the three power-down modes, the supply current falls to 200 nA at 5 V (50 nA at 3 V). Not only
does the supply current fall, but the output stage is also internally switched from the output of the amplifier to a
resistor network of known values. The advantage with this configuration is that the output impedance of the
device is known while in power-down mode. There are three different options. The output is connected internally
to GND through a 1-kQ resistor, a 100-kQ resistor, or it is left open-circuited (High-Z). The output stage is
illustrated in Figure 48.

O Veg
Resistor

Amplifier O Vour
String 4*
DAC T
Power-Down Resistor

Circuitry Network

L

Copyright © 2016, Texas Instruments Incorporated

Figure 48. Output Stage During Power-Down

All analog circuitry is shut down when the power-down mode is activated. However, the contents of the DAC
register are unaffected when in power-down. The time to exit power-down is typically 2.5 us for Vpp =5V, and 5
us for Vpp = 3 V. See the Typical Characteristics for more information.

7.5 Programming

7.5.1 Serial Interface

The DACB8550 has a 3-wire serial interface (SYNC, SCLK, and D,,), which is compatible with SPI, QSPI, and
Microwire interface standards, as well as most DSP interfaces. See Figure 1 for an example of a typica