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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .o -0.3V to +6V
OUTA, OUTB, REFto GND ................. -0.3V to (Vpp + 0.3V)
SCLK, DIN, CSto GND .......... ST T TP -0.3Vto +6V
Continuous Power Dissipation (Ta = +70°C)

8-Pin TDFN (derate 18.2mW/°C above +70°C) ....... 1454.5mW

Operating Temperature Range
Junction Temperature
Storage Temperature Range ...........
Lead Temperature (soldering, 10s)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vpbp = +2.7V to +5.25V, VGND = 0OV, external reference = +2.5V, output voltage = +2.0V, Ta = -40°C to +85°C. Typical values are at

VDD = +3.0V, and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE—ANALOG SECTION
Resolution 10 Bits
. . lout_ = 1.2mA +1 +6
Integral Nonlinearity (Note 2) INL LSB
louT_ = 3.6mA +1 +6
Differential Nonlinearity DNL Guaranteed monotonic +0.75 LSB
Offset Error OE Code = 030h, Ta = +25°C +9 LSB
Offset Temperature Coefficent (Note 3) 0.05 0.15 LSB/°C
| =1.2mA +0.1 +3
Gain Error GE Measured from code | lOUT_ + + %
030h to 3FFh louT_ = 3.6mA +0.1 +5.5
. - lout_=1.2mA 15
Gain Temperature Coefficient = ppm/°C
louT_ = 3.6mA 25
Line Regulation Vpp = +2.7V to +5.25V 0.8 LSB/NV
OUTA = midscale, OUTB switching from
Ik ’ 4 B
Output Crossta 030h to 3FFh 5 d
REFERENCE
Internal-Reference Voltage VREF Ta =+25°C 2.48 25 2.52 \
Internal-Reference Temperature o
Coefficient (Note 4) 4 80 | ppm/°C
Internal-Reference Load
Regulation OuA < IREF < +300pA 1 3.5 Q
IqternaI-Reference Power-Up CREF = 14F, 10 0.05% 0.55 ms
Time
Internal-Reference Sink Current 50 uA
Internal-Reference Source 300 LA
Current
REF Capacitive Load (Note 4) 0.1 10.0 uF
Reference Line Regulation Vpp = +2.7V to +5.25V 25 uviv
) f=0.1Hz to 10Hz 10
Internal-Reference Noise uVRMS
f = 10Hz to 10kHz 27
External-Reference Range VREF 2.45 2.55 V
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.25V, VGND = 0OV, external reference = +2.5V, output voltage = +2.0V, Ta = -40°C to +85°C. Typical values are at

VDD = +3.0V, and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
External-Reference Input Rrer 9 KO
Impedance
DAC OUTPUTS

1.2mA low-current Code = 030h 50
range Code = 3FFh 1170 1200 1230
Output Current (Note 5) louT_ uA
3.6mA high-current Code = 030h 150
range Code = 3FFh 3400 3600 3800
. 1.2mA full-scale current 1.17
LSB Size PA
3.6mA full-scale current 3.52
Current-Source Compliance B
Voltage Range louT_ = full-scale (Note 6) 0.8 V
Output Impedance at Full-Scale louT_ = 1.2mA, Vourt = +1V to +5.25V 600 o
Current louT_ = 3.6mA, Vout = +1V to +5.25V 180
DYNAMIC PERFORMANCE
Settling Time ts To 1% (Note 7) 10 us
Output Noi | f=0.1Hz to 10Hz 0.05 LSB
utput Noise
P AMS ¥ Z10Hz to 10kHZ 0.35 AMS
Supply Feedthrough 100mV, 1kHz signal added to Vpp 0.85 LSB/V
Digital Feedthrough RLoaAD = 5009, CLoab = 100pF 2 PAss
Digital-to-Analog Glitch Impulse RLoAD = 500Q, CLoaD = 100pF 16 pPA-s
DAC-to-DAC Full-Scale Current
) 2 %
Matching
POWER SUPPLIES
Supply Voltage VbD +2.70 +5.25 \%
Internal reference 19 >
Suoblv Current | VpDp = +5.25V, no load, | mode ) A
PPl oD SCLK not switching External reference
0.75 1.5
mode
LOGIC AND CONTROL INPUTS
. 0.7 x
Input High Voltage Vv Note 8 \
put Hig g IH ( ) VoD
Input Low Voltage ViL (Note 8) 0.8 vV
i 0.05 x
Input Hysteresis V \
put Ry HYS VDD
Input Capacitance CIN 10 pF
Input Leakage Current [IN +1 PA
AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.25V, VGND = 0OV, external reference = +2.5V, output voltage = +2.0V, Ta = -40°C to +85°C. Typical values are at
VpD = +3.0V, and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

SPI TIMING CHARACTERISTICS (see Figure 1)

SCLK Clock Period tcp 100 ns
SCLK Pulse-Width High tcH 40 ns
SCLK Pulse-Width Low tcL 40 ns
CS Fall to SCLK Fall Setup Time tcss 25 ns
SCLK Fall to CS Rise Hold Time tcsH 50 ns
DIN to SCLK Fall Setup Time tDs 40 ns
DIN to SCLK Fall Hold Time tDH 0 ns
CS Pulse-Width High tcsw 100 ns

Note 1: Devices are 100% production tested at Ta = +25°C. Limits over temperature are guaranteed by design.

Note 2: INL linearity is from code 48 to code 1023.

Note 3: Specification based on characterization data. Not production tested.

Note 4: Guaranteed by design. Not production tested.

Note 5: The DACs continue to operate at currents lower than 50uA on the 1.2mA range and 150uA on the 3.6mA range. However,
performance is not guaranteed at these low currents. A code of all zeros has a nominal output current of OpA.

Note 6: Compliance voltage range is defined as the range where the output current is -2 LSB of its value at Vout = +1V.

Note 7: Settling time is measured from 0.25 x full scale to 0.75 x full scale.

Note 8: The device draws higher supply current when the digital inputs are driven with voltages between (Vpp - 0.5V) and (VGND +
0.5V). See Supply Current vs. Digital Input Voltage in the Typical Operating Characteristics.

REBESE
(Vpbp = +3.0V, VGND = 0V, external reference = +2.5V, Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (1.2mA SETTING) vs. DIGITAL INPUT CODE (3.6mA SETTING) vs. DIGITAL INPUT CODE (1.2mA SETTING)
4 = 4 5 1.00 -
3 % 3 § 0.75 %
2 2 050
1 1 — 025
2 Z g
= 0 |= = 9 - 0
= e et | 2 S ¥ 2 Wm
4 e orcuint p MMM = 025
-2 2 -0.50
3 3 -0.75
4 -4 -1.00
0 256 512 768 1024 0 256 512 768 1024 0 256 512 768 1024
DIGITAL INPUT CODE DIGITAL INPUT CODE DIGITAL INPUT CODE

4 MAXIMN
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REEEREGEE)

(Vpp = +3.0V, VGND = 0V, external reference = +2.5V, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (3.6mA SETTING)

1.00

0.75

MAX5547 toc04

0.50

DNL (LS
B o

-0.50
075
.00
0 256 512 768 1024
DIGITAL INPUT CODE
ZERO-SCALE SINK CURRENT
vs. TEMPERATURE
20 5
A :
z 55 3.6mA FULL SCALE
=
=
=
oD
o0
=
o
8 s [
1.2mA FULL SCALE : /

40 5 10 35 60 85
TEMPERATURE (°C)

INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

2.4960

V)
MAX5547 toc10

2.4958

2.4956

2.4954

INTERNAL REFERENCE VOLTAGE

2.4952

2.4950
25 30 35 40 45 50 55

SUPPLY VOLTAGE (V)

MAXIN

INTERNAL REFERENCE VOLTAGE (V)

INL (LSB)

FULL-SCALE CURRENT (mA)

MAXIMUM INTEGRAL NONLINEARITY
vs. TEMPERATURE (3.6mA SETTING)

MAX5547 toc05

-40 -15 10 35 60 85

1.210

1.208

1.206

1.204

1.202

1.200

1.198

1.196

TEMPERATURE (°C)

FULL-SCALE SINK CURRENT
vs. TEMPERATURE (1.2mA SETTING)

N—

MAX5547 toc08

-40 -15 10 35 60 85

2.4940
2.4935
2.4930
2.4925

2.4920

TEMPERATURE (°C)

INTERNAL REFERENGE
VOLTAGE vs. TEMPERATURE

N

N

MAX5547 toc11

40 -15 10 35 60 85

TEMPERATURE (°C)

0.6

0.5

04

0.3

DNL (LSB)

0.2

0.1

3.80

3.75

w
=
o

w
o2}
S

FULL-SCALE CURRENT (mA)
&

3.55

3.50

502
500
498
:é 496
494
492

490

MAXIMUM DIFFERENTIAL NONLINEARITY
vs. TEMPERATURE (3.6mA SETTING)

—
—]
|
-40 -15 10 35 60 85
TEMPERATURE (°C)
FULL-SCALE SINK CURRENT

vs. TEMPERATURE (3.6mA SETTING)

/

MAX5547 toc09

/

e

-40 -15 10 35

60 85

TEMPERATURE (°C)

SUPPLY CURRENT vs. SUPPLY VOLTAGE

EXTERNAL REFERENCE = 2.5V,
CS=SCLK=DIN=GND

MAX5547 toc12

)

v

e

P

25 30 35 40 45 50 5.

SUPPLY VOLTAGE (V)

5
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(Vpp = +3.0V, VGND = 0V, external reference =

+2.5V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. TEMPERATURE lout_ vs. Vour (1.2mA SETTING)
112 ; ; ; - 12 . 1.220 ; e
INTERNAL REFERENCE, |§ I Voo =525 s
CS - SCLK = DIN=GND : __——————-"7" P g
1.1 10 Th=485°C
INTERNAL REFERENCE —
1210 }//
= = E -
E N E 1205 ~ |
= 110 = 08 g — C
= \ S / —
~——_ 1200 Ta=-40°C
109 ~ 06 |——EXTERNAL REFERENCE
: Tp=+25°C
N I 1195
1.08 0.4 1.190
25 30 35 40 45 50 55 40 510 35 60 85 01 2 3 4 5 6
SUPPLY VOLTAGE (V) TEMPERATURE (°C) OUTPUT VOLTAGE (V)
SUPPLY CURRENT vs. DIGITAL
lout_ vs. Vour (3.6mA SETTING) INPUT VOLTAGE OUTPUT NOISE vs. FREQUENCY
3.80 ; o 1000 = ‘ ‘ ‘ - 0.10 -
Vop = 5.25V g P F TS, DIN, SCLK SHORTED TOGETHER 2 2
| Ty=+85°C g g g
375 ‘A z E 0.08
i —_
370 B Vop =525V <
= 2 0.06
S 2 0.
365 Ta=+25°C < 1000 /N ¢ &
3 é //4\ \\\ = 004
- = « U
360 C — N S \
—~ r
F \ 0.02 \
355 Th=240°C Vpp =3V \
\\.
350 100 0 M——
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0.01 01 1 10
OUTPUT VOLTAGE (V) DIGITAL INPUT VOLTAGE (V) FREQUENCY (kHz)
SETTLING TIME SETTLING TIME SETTLING TIME
(FULL-SCALE POSITIVE STEP) (FULL-SCALE POSITIVE STEP) (FULL-SCALE NEGATIVE STEP)
(lour_=1.2mA) (lout_=3.6mA) (loutr_=1.2mA)
MAX5547 toc19 - MAX5547 toc20 - MAX5547 toc21
¥ ¥ : X H ! T T ' T T T v 3 ;
e ? ........ . { e 3_ ................
B R e SCLK SCLK Pt Yo SCLK
i 2V/div 1 2v/div i 2V/div
- GND | GND . GND
: Kl { v bt | 3V
- : ; ouT
1 ouT_ Jout_ 3 L et
500mV/div : Jsoomviaiv : 500mV/div
VeuLLup =3V, VeuLLup = 3V,
sedveni b v et : ; -Rout = 5009, : “Rour=500Q, 3
VeuLLup =3V, Rour = 500€2, Cour = 10pF Cour = 10pF erate CO.UT =10pF o
1.00us/div 1.00us/div 1.00us/div
6 M AXI/
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REEEREGEE)

(Vpp = +3.0V, VGND = 0V, external reference = +2.5V, Ta = +25°C, unless otherwise noted.)

SETTLING TIME SETTLING TIME SETTLING TIME
(FULL-SCALE NEGATIVE STEP) (HALF-SCALE POSITIVE STEP) (HALF-SCALE NEGATIVE STEP)
(lour_=3.6mA) (lour_=1.2mA) (lour_=1.2mA)
MAX5547 toc22 MAX5547 toc23 - MAX5547 toc24
H H i H H H H H H H H ; ! T [Yi T H :
SCLK Rl R SCLK ) :
2V/div 2V/div i
GND GND 15 ud 161
v Frovebereet
4 g E 4
...................... OUT_ !
AN [N I b o kst
© Vpyryp = 3v, § S00mV/div : Do S : f ¥ &
----- Rout =500, E VpuLLup =3V, Rout = 5002, E VpuLLup = 3V, Rout = 5002, Coyr = 10pF,
: Cour = 10pF Cour =10pF, CODE=0.25xFST0 0.75x FS CODE=0.75x FST0 0.25x FS
1.00us/div 1.00us/div 1.00us/div
GLITCH IMPULSE
POWER-UP vs. TEMPERATURE (lour_=3.6mA)
MAX5547 toc25 05 . . . : . . - ; ; . . . JJ' toc:
HE: Do 04 | TWOTYPICAL PARTS, Igs = 1.2mA, Vpp = 5V, E N v
04 T ioomy, 1Kk SIGNAL ADDED T0 Vp 1 et b b
‘ SCLK % 03 = .................................
2V/div i 0.2
6D I IR R ST
g | |I>=—< W
= . :
& 01 |
’ >
{ REF e I R E m (N RUUESESN CONER Vi Lo 3\/: ______
1V/div > PULLUP =9V,
/ 3 03 Rour=500Q,
GND 04 Coyr =100pF, """
0 : 1 CODE=1FFh T0 200h
T 40 -15 10 35 60 85 10us/div
TEMPERATURE (°C)
INTERNAL REFERENCE NOISE OUTPUT NOISE
(0.1Hz TO 10Hz) (0.1Hz TO 10Hz)
MAX5547 toc28 MAX5547 toc29
SR : £ 500103V
..... i it e 3 6mA RANGE
i 1 © CODE=3FFh
REF  ouT_
20uV/div 50uV/div
{ 1
1.00s/div 1.00s/div

MAXIN

SCLK
2V/div
GND

ouT_
200mV/div

ouT_
AC-COUPLED
2mV/div
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CONTROL BITS MsB DATA BITS LSB REGISTER FUNCTION
c3|C2|C1|(CcoO|D9| D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | S1 | SO
External reference mode (default
state). Connect an external voltage
0 0 0 0 X X X X X X X X X X 0 0 source at REF from +2.45V to
+2.55V.
’ 0 0 0 X X X X X X X X X X 0 0 Internal reference mode. Internal
reference is +2.5V.
0 0 ’ 0 10-bit data 0 0 Load DAC register A and set louTA
full-scale range to 1.2mA.
0 0 ’ ’ 10-bit data 0 0 Load DAC register A and set louTA
full-scale range to 3.6mA.
0 1 0 0 10-bit data 0 0 Load DAC register B and set louTs
full-scale range to 1.2mA.
0 1 0 ’ 10-bit data 0 0 Load DAC register B and set louTB
full-scale range to 3.6mA.
Load DAC registers A and B and
0 1 1 0 10-bit data 0 0 | setlouTa and loyTs full-scale
ranges to 1.2mA (default state).
Load DAC registers A and B and
0 1 1 1 10-bit data 0 0 |setlouTa and loyTts ranges to
3.6mA.
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