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PART TEMP RANGE  PIN-PACKAGE
MAX5580AEUP* -40°C to +85°C 20 TSSOP-EP**
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CONFIGURATION (BITS) max)
MAX5580AEUP Unity gain 12 +1
MAXS5580AETP Unity gain 12 +1
MAX5580BEUP Unity gain 12 +4
MAX5580BETP Unity gain 12 +4
MAX5581AEUP Force sense 12 +1
MAX5581AETP Force sense 12 +1
MAX5581BEUP Force sense 12 +4
MAX5581BETP Force sense 12 +4
MAX5582EUP Unity gain 10 +1
MAX5582ETP Unity gain 10 +1
MAX5583EUP Force sense 10 +1
MAX5583ETP Force sense 10 +1
MAX5584EUP Unity gain 8 +0.5
MAX5584ETP Unity gain 8 +0.5
MAX5585EUP Force sense 8 +0.5
MAX5585ETP Force sense 8 +0.5
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

ABSOLUTE MAXIMUM RATINGS

AVDD t0 DVDD oo +6V
AGND to DGND .....oiiiiiicc e +0.3V
AVDD to AGND, DGND.........ooooiiiiiiiiiiiiiiiiii -0.3V to +6V
DVpD to AGND, DGND .......ooooiiiiieiiieeci -0.3V to +6V
FB_, OUT_,

REFto AGND........ -0.3V to the lower of (AVpp + 0.3V) or +6V
SCLK, DIN, CS, PU,

DSPto DGND ....... -0.3V to the lower of (DVpp + 0.3V) or +6V
UPIO1, UPIO2

to DGND ............... -0.3V to the lower of (DVpp + 0.3V) or +6V

Maximum Current into Any Pin ..., +50mA
Continuous Power Dissipation (Ta = +70°C)
20-Pin TSSOP (derate 21.7mW/°C above +70°C)........ 1739mW
20-Pin Thin QFN (derate 20.8mW/°C above +70°C)....1667mW

Operating Temperature Range ...........cc.cccoveeene.. -40°C to +85°C
Storage Temperature Range ............ccoceevie -65°C to +150°C
Junction Temperature...........ccoocooiiiiiii +150°C
Lead Temperature (soldering, 10S) .......ccccoovvviiieiiiien.. +300°C

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

(AVpp = 2.7V to 5.25V, DVpp = 1.8V to AVpp, AGND = 0, DGND = 0, VRer = 2.5V (for AVpp = 2.7V to 5.25V), VRer = 4.096V (for
AVpp = 4.5V to 5.25V), Rl = 10kQ, C|_ = 100pF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
STATIC ACCURACY
MAX5580/MAX5581 12
Resolution N MAX5582/MAX5583 10 Bits
MAX5584/MAX5585 8
VREF = 2.5V at MAX5580A/MAX5581A (12 bit) +1
AVDD =27V and | MAX5580B/MAX5581B (12 bit) +2 +4
Integral Nonlinearity INL VREF = 4.096V at LSB
AVDD = 5.25V MAX5582/MAX5583 (10 bit) +0.5 +1
(Note 2) MAX5584/MAX5585 (8 bit) +0.125 205
Differential Nonlinearity DNL Guaranteed monotonic (Note 2) +1 LSB
MAX5580A/MAX5581A (12 bit), decimal code = 40 +5
MAX5580B/MAX5581B (12 bit), decimal code = 40 +5 +25
Offset Error Vos - - mV
MAX5582/MAX5583 (10 bit), decimal code = 20 +5 +25
MAX5584/MAX5585 (8 bit), decimal code = 5 +5 +25
) . ppm of
Offset-Error Drift 5 FS/°C
MAX5580A/MAX5581A (12 bit) +4
, MAX5580B/MAX5580B (12 bit) +20 +40
Gain Error GE Full-scale output - LSB
MAX5582/MAX5583 (10 bit) +5 +10
MAX5584/MAX5585 (8 bit) +2 +3
. . ppm of
Gain-Error Drift 1 FS/°C

MAXI N




NyIorfiE, s8I T, 20v K,
12/10/8v I, EEHIJIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 2.7V to 5.25V, DVpp = 1.8V to AVpp, AGND = 0, DGND = 0, VRer = 2.5V (for AVpp = 2.7V to 5.25V), VRer = 4.096V (for
AVpp = 4.5V to 5.25V), R = 10kQ, C|_ = 100pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
;Z;er'su'op'y Rejection PSRR | Full-scale output, AVpp = 2.7V to 5.25V 200 MY
REFERENCE INPUT
Reference-Input Range VREF 0.25 AVDD V
Reference-Input )

Resistance RREF Normal operation (no code dependence) 145 200 kQ
Reference Leakage Shutdown mode 0.5 1 LA
Current
DAC OUTPUT CHARACTERISTICS
Unity gain 85
SLOW mode, full scale
) Force sense 67
Output-Voltage Noise - - uVRMS
Unity gain 140
FAST mode, full scale
Force sense 110
Output-Voltage Range Unity-gain output 0 AVDD v
(Note 3) Force-sense output 0 AVDD/ 2
DC Output Impedance 38 Q
o AVppD = 5V, OUT_ to AGND, full scale, FAST mode 57
Short-Circuit Current mA
AVpp = 3V, OUT_ to AGND, full scale, FAST mode 45
Power-Up Time From DVpp, applied until interface is functional 30 60 us
Wake-Up Time Coming out of shutdown, outputs settled 40 us
Output QUT.— and FB_ Programmed in shutdown mode, force-sense
Open-Circuit Leakage 0.01 pA
outputs only
Current
DIGITAL OUTPUTS (UPIO_)
Output High Voltage VOH ISOURCE = 0.5mA D\(/)DSD - y
Output Low Voltage VoL ISINK = 2mA 0.4 \
DIGITAL INPUTS (SCLK, CS, DIN, DSP, UPIO_)
DVpp=2.7V 2.4
Input High Voltage v \
p g g IH DVpp < 2.7V 0.7 x
DVbp
DVpp > 3.6V 0.8
Input Low Voltage ViL 2.7V <DVpp< 3.6V 0.6 Vv
DVpp < 2.7V 0.2
Input Leakage Current IIN +0.1 +1 pA
Input Capacitance CIN 10 pF

MAXIN 3
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 2.7V to 5.25V, DVpp = 1.8V to AVpp, AGND = 0, DGND = 0, VRer = 2.5V (for AVpp = 2.7V to 5.25V), VRer = 4.096V (for
AVpp = 4.5V to 5.25V), R = 10kQ, C|_ = 100pF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
PU INPUT
Input High Voltage VIH-PU gc\)/oDn?\; v
Input Low Voltage ViL-PU 200 mV
Input Leakage Current IN.PU Pp still considered floating when connected to a +200 nA
tri-state bus
DYNAMIC PERFORMANCE
. FAST mode 3.6
Voltage-Output Slew SR Vius
Rate SLOW mode 1.6
MAX5580/MAX5581 from code 322 to > 3
code 4095 to 0.5 LSB
FAST MAX5582/MAX5583 from code 10 to 15 3
mode code 102310 0.5 LSB '
MAX5584/MAX5585 from code 3 to 1 5
Voltage-Output Settling " code 255 to 0.5L.SB us
Time (Note 4), Figure 5 MAX5580/MAX5581 from code 322 to 3 5
code 4095 to 0.5 LSB
SLOW MAX5582/MAX5583 from code 10 to 55 6
mode code 1023 0.5LSB '
MAX5584/MAX5585 from code 3 to 5 4
code 255t0 0.5LSB
FB_ Input Voltage 0 VREF/ 2 v
FB_ Input Current 0.1 uA
Reference -3dB Unity gain 200 KHz
Bandwidth (Note 5) Force sense 150
- CS = DVpp, code = zero scale, any digital input :
Digital Feedithrough from 0 to DVpp and DVpp to 0, f = 100kHz 01 nv-s
Digital-to-Analog Giiteh Major carry transition 2 nvV-s
Impulse
DAC-to-DAC Crosstalk (Note 6) 15 nV-s

MAXI N




NyIorfiE, s8I T, 20v K,
12/10/8v I, EEHIJIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = 2.7V to 5.25V, DVpp = 1.8V to AVpp, AGND = 0, DGND = 0, VRer = 2.5V (for AVpp = 2.7V to 5.25V), VRer = 4.096V (for
AVpp = 4.5V to 5.25V), R = 10kQ, C|_ = 100pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

POWER REQUIREMENTS
Analog Supply Voltage AVDOD 270 505 v
Range
Digital Supply Voltage DVop 18 AVDD v
Range i

SLOW mode, all digital inputs | Unity gain 0.9 16

| at DGND or DVpp, no load,

Operating Supply A\iDD VREF = 4.096V Force sense 1.6 2.4 "
Current IovoD FAST mode, all digital inputs | Unity gain 16 4

at DGND or DVpp, no load,

VREF = 4.096V Force sense 2.3 4
Shutdown Supply 'AVDDfHDN) No clocks, all digital inputs at DGND or DVpp, all 05 ; A
Current DACs in shutdown mode ' H

IDVDD(SHDN)

Note 1: For the force-sense versions, FB_ is connected to its respective OUT_, and VOUT (max) = VREF / 2, unless otherwise noted.

Note 2: Linearity guaranteed from decimal code 40 to code 4095 for the MAX5580B/MAX5581B (12 bit, B grade), code 20 to code
1023 for the MAX5582/MAX5583 (10 bit), and code 5 to code 255 for the MAX5584/MAX5585 (8 bit).

Note 3: Represents the functional range. The linearity is guaranteed at VREF = 2.5V (for AVDD from 2.7V to 5.25V), and VREF =
4.096V (for AVDD = 4.5V to 5.25V). See the Typical Operating Characteristics section for linearity at other voltages.

Note 4: Guaranteed by design.

Note 5: The reference -3dB bandwidth is measured with a 0.1Vp-p sine wave on VREF and with full-scale input code.

Note 6: DC crosstalk is measured as follows: outputs of DACA-DACD are set to full scale and the output of DACD is measured.
While keeping DACD unchanged, the outputs of DACA-DACC are transitioned to zero scale and the AVQUT of DACD
is measured.

MAXIN 5
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NyIr(1E, S8R, 29Y K,
12/10/8v |-, EEHIDAC

TIMING CHARACTERISTICS—DSP Mode Disabled (3V, 3.3V, 5V Logic) (Figure 1)
(DVDD = 2.7V to 5.25V, AGND = DGND = 0, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Frequency fscLK 2.7V < DVpp < 5.25V 20 MHz
SCLK Pulse-Width High tCcH (Note 7) 20 ns
SCLK Pulse-Width Low tcL (Note 7) 20 ns
CS Fall to SCLK Rise Setup Time tcss 10 ns
SCLK Rise to CS Rise Hold Time tcsH 5 ns
SCLK Rise to CS Fall Setup Time tcso 10 ns
DIN to SCLK Rise Setup Time tDs 12 ns
DIN to SCLK Rise Hold Time tDH 5 ns

SCLK Rise to DOUTDC1 Valid

MAX5580-MAX5585

Propagation Delay tDO1 CL = 20pF, UPIO_ = DOUTDC1 mode 30 ns
SCLK Fall to DOUT_ Valid CL = 20pF, UPIO_ = DOUTDCO or DOUTRB

) tDo2 30 ns
Propagation Delay mode
CS Rise to SCLK Rise Hold Time tcst MICROWIRE and SPI modes 0 and 3 10 ns
CS Pulse-Width High tcsw 45 ns

UPIO_ TIMING CHARACTERISTICS

DOUT Tri-State Time when Exiting CL = 20pF, from end of write cycle to UPIO_

DOUTDCO, DOUTDCH1, and UPIO tpoz in high impedance 100 ns
Modes
DOUTRB Tri-State Time from CS CL = 20pF, from rising edge of CS to UPIO_

- tDRBZ o 20 ns
Rise in high impedance
DOUTRB Tri-State Enable Time t CL = 20pF, from 8th rising edge of SCLK to 20 ns
from 8th SCLK Rise ZEN UPIO_ driven out of tri-state
LDAC Pulse-Width Low tLDL Figure 5 20 ns
LDAC Effective Delay tLDS Figure 6 100 ns
CLR, MID, SET Pulse-Width Low tcms Figure 5 20 ns
GPO Output Settling Time tgp Figure 6 100 ns
GPO Output High-Impedance
Time tgpz 100 ns

6 MAXI N




NyIorfiE, s8I T, 20v K,
12/10/8 |, EEHIDAC

TIMING CHARACTERISTICS—DSP Mode Disabled (1.8V Logic) (Figure 1)
(DVDD = 1.8V to 2.7V, AGND = DGND = 0, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Frequency fscLK 1.8V <DVpp < 2.7V 10 MHz
SCLK Pulse-Width High tcH (Note 7) 40 ns
SCLK Pulse-Width Low tcL (Note 7) 40 ns
CS Fall to SCLK Rise Setup Time tcss 20 ns
SCLK Rise to CS Rise Hold Time tcsH 5 ns
SCLK Rise to CS Fall Setup TIme tcso 10 ns
DIN to SCLK Rise Setup Time tDs 20 ns
DIN to SCLK Rise Hold Time tDH 5 ns
ircc)';;;fii;ot)zgy”[)m valid o1 | CL = 20pF, UPIO_ = DOUTDC1 mode 60 ns
SCLK Fall to DOUT_ Valid CL = 20pF, UPIO_ = DOUTDCO or DOUTRB
Propagation Delay tbo2 mode 60 ns
CS Rise to SCLK Rise Hold Time tcst MICROWIRE and SPI modes 0 and 3 20 ns
CS Pulse-Width High tcsw 90 ns
UPIO_ TIMING CHARACTERISTICS
exiing DOUTOGD, DOUTOGH, | tooz | OL = 209F from end of wie oycle 0 UPIO. 200 | ns
and UPIO Modes in high impedance
DQUTRB Tri-State Time from CS {oRBZ .CL = 20pF, from rising edge of CS to UPIO_ 40 ns
Rise in high impedance
DOUTRB Tri-StaFe Enable Time ZEN CL= 20pF, from 8th rilsing edge of SCLK to 40 ns
from 8th SCLK Rise UPIO_ driven out of tri-state
LDAC Pulse-Width Low tLpL Figure 5 40 ns
LDAC Effective Delay tLDS Figure 6 200 ns
CLR, MID, SET Pulse-Width Low tcMs Figure 5 40 ns
GPO Output Settling Time tGgp Figure 6 200 ns
?l;z Output High-Impedance tapz 200 ns
W AXIWV 7

G89SXVIN-08SSXVIN



MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

TIMING CHARACTERISTICS—DSP Mode Enabled (3V, 3.3V, 5V Logic) (Figure 2)
(DVDD = 2.7V to 5.25V, AGND = DGND = 0, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Frequency fscLK 2.7V < DVpp < 5.25V 20 MHz
SCLK Pulse-Width High tCcH (Note 7) 20 ns
SCLK Pulse-Width Low tcL (Note 7) 20 ns
CS Fall to SCLK Fall Setup Time tcss 10 ns
DSP Fall to SCLK Fall Setup Time tDsS 10 ns
SCLK Fall to CS Rise Hold Time tosH 5 ns
SCLK Fall to CS Fall Delay tcso 10 ns
SCLK Fall to DSP Fall Delay tDso 10 ns
DIN to SCLK Fall Setup Time tDs 12 ns
DIN to SCLK Fall Hold Time tDH 5 ns
SCLK Rise to DOUT_ Valid CL = 20pF, UPIO_ = DOUTDC1 or DOUTRB
Propagation Delay 1ot mode 30 ns
?S};‘;gg:gﬁ ggg— Valid D02 | CL = 20pF, UPIO_ = DOUTDCO mode 30 ns
CS Rise to SCLK Fall Hold Time tcs1 MICROWIRE and SPI modes 0 and 3 10 ns
CS Pulse-Width High tcsw 45 ns
DSP Pulse-Width High tDsw 20 ns
DSP Pulse-Width Low tpspwL | (Note 8) 20 ns
UPIO_ TIMING CHARACTERISTICS
DOUT Tri-State Time when .
Exiting DOUTDCO, DOUTDCH, — ﬁl_hfgi(?rp;l;;c;jceend of write cycle to UPIO_ 100 ns
and UPIO Modes
DOUTRB Tri-State Time from CS CL = 20pF, from rising edge of CS to UPIO_
Rise 'oRBZ in high impedance 20 ns
DOUTRB Tri-State Enable Time ZEN CL= ZOpF, from 8th fglling edge of SCLK to 20 ns
from 8th SCLK Fall UPIO_ driven out of tri-state
LDAC Pulse-Width Low tLpL Figure 5 20 ns
LDAC Effective Delay tLDs Figure 6 100 ns
CLR, MID, SET Pulse-Width Low toms Figure 5 20 ns
GPO Output Settling Time tGgpP Figure 6 100 ns
GPO Output High-Impedance tap7 100 ns

Time
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NyIorfiE, s8I T, 20v K,
12/10/8v I, EEHIJIDAC

TIMING CHARACTERISTICS—DSP Mode Enabled (1.8V Logic) (Figure 2)
(DVDD = 1.8V to 2.7V, AGND = DGND = 0, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCLK Frequency fscLK 1.8V <DVpp < 2.7V 10 MHz
SCLK Pulse-Width High tcH (Note 7) 40 ns
SCLK Pulse-Width Low tcL (Note 7) 40 ns
CS Fall to SCLK Fall Setup Time tcss 20 ns
DSP Fall to SCLK Fall Setup Time tDsS 20 ns
SCLK Fall to CS Rise Hold Time tcsH 5 ns
SCLK Fall to CS Fall Delay tcso 10 ns
SCLK Fall to DSP Fall Delay tDso 15 ns
DIN to SCLK Fall Setup Time tDs 20 ns
DIN to SCLK Fall Hold Time tDH 5 ns
SCLK Rise to DOUT_ Valid CL = 20pF, UPIO_ = DOUTDC1 or DOUTRB

Propagation Delay 1ot mode 60 ns
?S};‘;ggg;g ggg— Valid tboz | CL = 20pF, UPIO_ = DOUTDCO mode 60 ns
CS Rise to SCLK Fall Hold Time tcs1 MICROWIRE and SPI modes 0 and 3 20 ns
CS Pulse-Width High tcsw 90 ns
DSP Pulse-Width High tDSW 40 ns
DSP Pulse-Width Low tpspwL | (Note 8) 40 ns

UPIO_ TIMING CHARACTERISTICS
DOUT Tri-State Time when

CL = 20pF, from end of write cycle to UPIO_

Exiting DOUTDCO, DOUTDCA1, tpoz o 200 ns
and UPIO Modes in high impedance
DOUTRB Tri-State Time from CS CL = 20pF, from rising edge of CS to UPIO_

. tDRBZ o 40 ns
Rise in high impedance
DOUTRB Tri-State Enable Time i CL = 20pF, from 8th falling edge of SCLK to 40 ns
from 8th SCLK Fall ZEN 1 UPIO_ driven out of tri-state
LDAC Pulse-Width Low tLDL Figure 5 40 ns
LDAC Effective Delay tLDS Figure 6 200 ns
CLR, MID, SET Pulse-Width Low tcMs Figure 5 40 ns
GPO Output Settling Time tGgpP Figure 6 200 ns
GPO Output High-Impedance
Time tapz 200 ns

Note 7: In some daisy-chain modes, data is required to be clocked in on one clock edge and the shifted data clocked out on the fol-
lowing edge. In the case of a 0.5 clock-period delay, it is necessary to increase the minimum high/low clock times to 25ns
(2.7V) or 50ns (1.8V).

Note 8: The falling edge of DSP starts a DSP-type bus cycle, provided that CS is also active low to select the device. DSP active low and
CS active low must overlap by a minimum of 10ns (2.7V) or 20ns (1.8V). CS can be permanently low in this mode of operation.

MAXIN 9
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v |-, EEHIDAC

IREEEHIE

(AVpp = DVpp = 5V, VRer = 4.096V, RL

INL (LSB)

0.50

o

.25

DNL (LSB)
o

-0.25

-0.50

INL (LSB)
o

10

INTEGRAL NONLINEARITY
vs. DIGITAL INPUT CODE (12 BIT)

MAX5580-85 toc01

B GRADE

0 1024 2048 3072 4095
DIGITAL INPUT CODE

DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (12 BIT)

MAX5580-85 toc0:

B GRADE

0 1024 2048 3072 4095
DIGITAL INPUT CODE

INTEGRAL NONLINEARITY
vs. REFERENCE VOLTAGE (12 BIT)

MAX5580-85 tocO:

B GRADE
MIDSCALE

10 15 20 25 30 35 40 45 50
VRer (V)

1.00
0.75
0.50
0.25

INL (LSB)
o

-0.25
-0.50
-0.75

-1.00

0.2

-0.2

0.5
0.4
0.3
0.2
0.1

DNL (LSB)
o

-0.1
-0.2
-0.3
-0.4
-0.5

INTEGRAL NONLINEARITY
vs. DIGITAL INPUT CODE (10 BIT)

256

512 768

DIGITAL INPUT CODE

DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (10 BIT)

MAX5580-85 tocO:

1023

MAX5580-85 toc0!

256

512 768

DIGITAL INPUT CODE

DIFFERENTIAL NONLINEARITY
vs. REFERENCE VOLTAGE (12 BIT)

e

L

B GRADE _}

M\DSQALE

1023

MAX5580-85 toc08

10 15 20 25 30 35 40 45 50

VRer (V)

0.50

-0.50

0.050

0.025

DNL (LSB)
o

-0.025

-0.050

INL (LSB)

= 10kQ, CL = 100pF, speed mode = FAST, PU = floating, Ta = +25°C, unless otherwise noted.)

INTEGRAL NONLINEARITY
vs. DIGITAL INPUT CODE (8 BIT)

MAX5580-85 toc03

0 64

128 192 255
DIGITAL INPUT CODE

DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE (8 BIT)

MAX5580-85 tocOt

b A

0 64

128 192 255
DIGITAL INPUT CODE

INTEGRAL NONLINEARITY
vs. TEMPERATURE (12 BIT)

MAX5580-85 toc09

B GRADE
MIDSCALE

-40 -15

10 35 60 85
TEMPERATURE (°C)

MAXIN




NyI77r(1E, S ID, 29Y K,
12/10/8 |, EEHIDAC

) r
EEEERERSE)
(AVpp = DVpp = 5V, VRer = 4.096V, RL = 10kQ, C|_ = 100pF, speed mode = FAST, PU = floating, Ta = +25°C, unless otherwise noted.)
DIFFERENTIAL NONLINEARITY SUPPLY CURRENT SUPPLY CURRENT
vs. TEMPERATURE (12 BIT) vs. DIGITAL INPUT CODE (FORCE SENSE) vs. DIGITAL INPUT CODE (UNITY GAIN)
0.2 e 2.0 g 1.0 s
01 = _ s = s :
E E
= = =
w L
=0 % 10 E 050
5 > =
o [a
oo o
s |
0.1 ? 05 3 095
SLOW MODE SLOW MODE
B GRADE 12BIT 12BIT
0 MIDSCALE . NO LOAD . NO LOAD
Ta0 15 10 35 60 85 0 1024 2048 3072 4095 0 1024 2048 3072 4095
TEMPERATURE (°C) DIGITAL INPUT CODE DIGITAL INPUT CODE
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE SHUTDOWN SUPPLY CURRENT
(FORCE SENSE) (UNITY GAIN) vs. SUPPLY VOLTAGE
26 o 16 - 100 o
24 3 FAST MODE L—= 9% 5
5o |FASTMODE — : 14 — i < :
— 20 s, L] s S W :
E T °r g
=0 SLOW MODE = 10 SLOWMODE__{ &
g 16 = —— 3 8 |— —
£ 14— N > T ——
g 1 =3 T 75
o 12 ° 4 E] FORCE SENSE
§ 10 § 0.6 é 70
» 08 3 S 65
06 04 5
0.4 | !="1avon +Iovop 1= lavop + lovop % 60 [ Avoo=DVop
’ AVpp =DVpp 0.2 | AVpp=DVpp 55 | NO LOAD
0'5 [ NO LOAD . NO LOAD ‘ 5 I=lavbp + |‘D\/DD
2.70 340 410 480 525 2.70 340 410 480 525 2.70 340 410 480 525
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
OUTPUT VOLTAGE
OFFSET ERROR vs. TEMPERATURE GAIN ERROR vs. TEMPERATURE vs. OUTPUT SOURCE/SINK CURRENT
7 ‘ o 0 = 25 -
CODE=40 | ! s s \ E
g | UNITY GAIN: 1LSB =1mV [ ] g -1 g N MIDSCALE 2
FORCE SENSE: 1 LSB = 0.5mV g D) g 20 -~ |2
5 |BGRADE 3 FORCE SENSE = -
3 8 o
= 4 z =
€ FORCE SENSE g5 g
) 3 ) &5 —
— | =
] _J’_ =6 2 10 ‘
5 ) ] °7 UNITY GAIN s
| -8 | 05
’ B GRADE \ :
UNITY GAIN -9 JUNITY GAIN: 1LSB = 1mV UNITY GAIN
0 0 FORCE SENSE: 1 LSB = 0.5mV . Vigr = 4.096V
40 -15 10 35 60 85 40 -15 10 35 60 85 45 -0 50 5 10 15
TEMPERATURE (°C) TEMPERATURE (°C) louT (MA)
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v |-, EEHIDAC

REEEREGEE)

(AVpp = DVpp = 5V, VRer = 4.096V, RL = 10kQ, C|_ = 100pF, speed mode = FAST, PU = floating, Ta = +25°C, unless otherwise noted.)

MAJOR-CARRY TRANSITION GLITCH

MAX5580-85 toc19

[

b

T R 5
2V/div

Tus/div

12

lﬁ (AC COUPLED)
1 ouT_
m 10mV/div
200ns/div
REFERENCE INPUT BANDWIDTH
5 S -22
: -30
0 o g -40
\\\ = -50
5 -60
\ 70
10 -80
\ -90
-15 -100
-110
20 \ 120
VRer = 0.1Vp-p AT 4.096Vpg -130
s LONTYEAN | ]I} | o
1 10 100 1k 10k
FREQUENCY (Hz)
DIGITAL FEEDTHROUGH
MAX5580-85 toc25
SCLK
2V/div
4
ouT_
(AC-COUPLED)
5mV/div

SETTLING TIME POSITIVE

MAX5580-85 toc20

-

FULL-SCALE TRANSITION

|

Yy

400ns/div

REFERENCE FEEDTHROUGH AT 1kHz

cs
2/div

ouT_
2V/div

IAX5580-85 toc23

0.5

FREQUENCY (kHz)

. PU=DVpp

20us/div

1.0 15 20 25 30 35 40 45 50 55

AVpp
2V/div

OuT_
2V/div

SETTLING TIME NEGATIVE
MAX5580-85 toc21
FULL-SCALE TRANSITION '
"
4 ¢S
; ' 2V/div
: - o | out
2V/div
400ns/div
DAC-TO-DAC CROSSTALK
IMAX5580-85 toc2:
S ] outa-outc
. 1 2v/div
" 1 o ¥ h ; l ouTD
2mV/div
200us/div
EXITING SHUTDOWN TO MIDSCALE
— o RSSO 85 27
4 UPIO_
“““““““““““““““““““ 2V/div
: [ ouT_
" ot 2V/div
: b . Pu-FLOAT
10us/div
MAXXI




NyIorfiE, s8I T, 20v K,
12/10/8v I, EEHIJIDAC

i+ 5 BF
T
MAX5580 MAX5581
MAX5582 MAX5583 B L
MAX5584 MAX5585
TSSOP | THINQFN | TSSOP | THIN QFN
1 19 1 19 AGND FFATIZUR,
2 20 2 20 AVDD 7FrOJER,
3,5,17,19 | 1,3, 15,17 — — N.C. g, MBMEFRE L,
— — 3 1 FBB DACBAE 7 4 — K/\w 2,
4 2 4 2 OuTB DACBH /3,
— — 5 3 FBA DACARZ 4 — R/X\w o,
6 4 6 4 OUTA DACAH A,
INTD =T TIREEBIRA D, ERRAROOUT_Z IV 2T —)UIZ
BRETDICIE. PUEDVppIl#ER: L £9, BEHARDOOUT &
7 5 7 5 PU TORT—)VICERET DIcld. PUZDGNDICH KL 9. BIR
BABFOOUT_ &3y RAT—IVICERET DICIZ. PUZTO—
FTAVIICLET,
8 6 8 6 CS FUOTF470—0F v T A,
9 7 9 7 SCLK )70y o AN
10 8 10 8 DIN S TIT—5 Ao
1 9 11 9 UPIO1 1—Y7O5>vTIVAA/EH,
12 10 12 10 UPIO2 | A—9700>VvTIVAR/EA2,
13 1 13 1 DVbD T U IER,
14 12 14 12 DGND | 425 ITZ R,
o0Y oA —"T e SCLKDIL EW I Y O TF—5%ERXT D
15 13 15 13 DSP ICIE. DSP&DVpplc i L £9d o SCLKDIL R I Y TTF—%
HE5% 9 D213, DSPAEDGNDIZHE#H L 9,
16 14 16 14 ouTD DACDH A,
— — 17 15 FBD DACDRE 7 14— R/\w o,
18 16 18 16 ouTC DACCH A3,
— — 19 17 FBC DACCA 71— R/Ny 2,
20 18 20 18 REF U277 L2 AN,
EP EP EP EP Exggzed TOZR—Z RN R, AGNDICHEREL 7,

MAXIN
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

F27P202a0F47PI35 L

AVpp DVpp AGND DGND
cs > SERIAL .
SCLK > INTERFACE MNAXINVI
DIN »| CONTROL MAX5580
+ MAX5582
— MAX5584
DSP >
16-BIT SHIFT »
REGISTER -
> DouT
> MUX =1 ReGISTER
UPIO1 - B UPIO1AND [
UPI02 < > UPIO?
»| LOGIC | POWER-DOWN
LOGIC AND
REGISTER
™ DEcoDE -
” o CONTROL OUTA
INPUT DAC
»| REGISTER »| REGISTER > DACA +
A A B > *
A A 7 A ° .
0uTD
INPUT DAC
»| REGISTER > REGISTER DACD +
D D
A >
REF / N

14 MAXI N




NyIorfiE, s8I T, 20v K,

12/10/8Ey . EEHIJIDAC

F7002a0F4FPISLMKRE)

AVpp DVpp AGND DGND
¢ | SERAL MAXIM
SCLK »| INTERFACE
DIN »| CONTROL MAX5581
+ MAX5583
_ MAX5585
DSP >
16-BIT SHIFT .
REGISTER g
> DouT
> MUX =1 ReGISTER
UPIO1 e B UPIO1 AND
UPI02 e > UPI02
»| LOGIC | POWER-DOWN
LOGIC AND
REGISTER FBA
™ Decone
o o CONTROL o
INPUT DAC
REGISTER »| REGISTER »|  DACA
A A . .
—» .
M M M M .
F8D
a1 outp
INPUT DAC
REGISTER > REGISTER DACD
D D
A
REF—4C/

'I}JM—-L
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

e
27w K 12/10/8E Y b, BEHIDACHMAXE580~
MAX55851d. /Ny I PIEEHEMHATHSY . 128 b
LAJUCBIIBRAE N VT84 LhBusTY, DACIE.
2.7V~5.25VD 7+ 078 —BE. RU1.8V~AVpp®d
T4 U5 )VEECEHELE T, MAXS5580~MAX5585(3.
BF v R TBAPL U ZF EDACL X IR
16EY RDF—F A U/F—IT IR T RIS %
RNELTWET, SR UT7ILA 57T 11— U3,
SPI. QSPI. MICROWIRE. RUDSPDO&E 7 74—
S UICIIELE T, MAX5580~MAX5585(3 .
SYTIA VT TI—RAEDTTOTS LENB2DD
1—57O095YTILT 4 2% IL/0R— bhaf@a Ty
9, SEHSEIRTEELEDACEAD/NT—7 v T
KEEIZ. BORT—IL. I RZRT—Ib, FFE 7L
27— ILDNTNATT,

DI27L2RAAT

77U 2>ZANDOREFIZ, ER&EEHAT7FOT
272> R(AGND) D BAVppE TOACKUDCO™E A D
ExzZ T ANT T, REFICHIFTBEEIIDACD I
27— )VEPHEHBELE T, AREANWCTHHEEZ
/;&ZElzig_o
AZFTA4T742N=23 2!
VouT_ = (VRer x CODE) / 2N
T =2/ RI—D3 S(FB_HOUT IS N:) -
VouT = 0.5 x (VRer x CODE) / 2N

Z'C CODEISDACD2EAF O— FDEMET. NI
NEERE(E Y b TI ., MAX5580/MAXS581MIFEIL.
= 12?(30DEL;IO~4095T3’o MAX5582/MAX5583
&ld. N = 10TCODEI30~1023TY, MAX5584/
I\/IAX55850)1%§LI\ N = 8CCODEI30~255T9,
RELMREZSDICIE. BFOVTT7O M BE/ (X
D77 L2 ZDNEEMAXG126Z R L TL/ZS 0,

—
—

N

HANY TP

MAX5580~MAX5585MDDACA~DACDHEH /Ny T 7
T NI BABERA TN LAILNY L AILT
AZF 4714 VRET, ZEZ)—L— FH'3.6V/ps
(FASTE— R)T9 ., MAX5580/MAX5582/MAX5584
3154514 EHhEmBxTLHETH. MAXE581/
MAX5583/MAX5585(3 7 #—X /2 AHN%&EHA T
L\éta'o MAX5581/MAX5583/MAX5585MI55&.
/7@&%Aﬂ€ﬂ%b?ﬁh7%/@ {E &
T:.vs.ﬂ”?&ﬁ”@\k ScEpTEFIATT IS —
23V IERIDIEZE),
MAX5580~MAX5585(3. FASTESLOWDE K >
T4 LE—REHATLHNET, SLOWE— RTIZ.
T NI A LH6us(max) T, SHBERH.6mA(max)

16

TY, FASTE—RTII. I THA LH3ps(max)T.
HBBANM4AMA(Max) T, BNV IYALE—R
TOSI DM DNTIE. [T o8I A 05
TJI—]DIEESRBL TS,

SYUTPNAVE T —2%EBLT. MAX5580/
MAX5582/MAXS584 T3 7 > T D4y b9 HA
A E—5 2% 1kQF 13 100kQIZEEE L. MAX5581/
MAX5583/MAX5585 Tl 1kQ &/ ld/\ 1 4 >V E—
FURICBEELE T, DACHAIE. 10kQ(typ) A
BT 52 ENTE. BAS00pF(typ) DEEMETIC
WLTRETY,

NI=F2)&Y B

BRI ADIE, TXTODACHE AN PUANDEEEICIE LT
TIWZ2T—=)be TV RRT—)b, F3EOR5—)UIC
IND—=T7 v TLET, BREARICOUT ZTIL2T—)UC
BREIDICIT. PUZDVpplc#EHm L £, BRI ARIC
OUT_#EARYT—IUIRET DICIE. PUET A DFILT
> R(OGND)IC#E#H L £9, OUT_Z3 v RXT—JUIC
HBEIDICNE. PUETO—FT4 1L THEZT,

TFAIOINVA 5 TI—R
MAX5580~MAXB585T 3. SPI. QSPI. MICROWIRE.
RODSPOZEZ7ONINT T )= 3 s LT=3
BRAUTPINA TR EFERLET(RI1E2),
SCLKDII EW Ty O TTF—5Z200v 04 3BT
BRI ARIICDSPADVpplliE#H L 9, SCLKDII Y
IYIOTTF—5200v0A0dDIlld. BERARIC

DSPZDGNDIC### L &9, BRIEAE. 7/ XIIDSP

DEMOILEY Ty TDSP7 L —ABEE— RICA
E 9, EMICDNTIE. TMAX5580-MAX5585
Programmer’s Handbook] #Z BB L T Z &0,

MAX5580~MAX558513. 16EY b AT K
L2 ZEABLCWNET, T—=FId. U712 Y
TI—RZ2BBLTCAADITILIRZICO—-KEN
F9. ZD16EY hI. 2DD I T7ILDEEY bNT Y
FrEF1DDI6EY FI—RTEEFEITDIENTEET
(16EY hINTHEESNDETCSZO—ICLTHL
WENHUET), T—FII. MSBARMICO—RSh
&9 . MAX5580/MAX5581MiFE. 16y MMIAHHE
Ew MC3~CO)E127—5EY b(D11~DO) TR =
nF9 (X128, 10EY bOMAXS5582/MAX5583
TINAZADIZE. D11~D2ht 77—~y hTD1&£DO
" JEY bTY, 8EY FDMAX5584/MAX5585
TINAZDIFE. D11~Dantr—5EY T, D3~
DOAYTJEY bTT, BELMEZFDICIE. INT
DFT7EY bEEOICEELE T,

BDACTF v rIUE. AL X5 EDACL PR E D2(ED
LYRGZ=ABLTNE Y, BRIRADE. DACHEAI
PUDIREEIARE D TRRESNE . DACIE. FT)/\w T 7
TET. FEF P RIUTILTROWNT NADAEET Y,

MAXI N




NyIorfiE, s8I T, 20v K,
12/10/8v I, EEHIJIDAC

®1. JU7PINERBT—IERN

MSB 16 BITS OF SERIAL DATA LSB
CONTROL BITS DATA BITS
ca|cefci]colpt1 | po] po | b8 | o7 | b6 | ps | ba | ps | b2 | bt | oo
—» fCH -—

DIN < G ) :
_VTCSOE*"HtDHi ‘ i | <SB!
‘ Dtess |t t i L
: < ‘ [
cs i i ; i 4 i i
— togy — | » P test
P — -
i o L
! i (4
1 ; )Y
DOUTDCH* ! ><:>< DOUT VALID >< ><
! i K
: ; )
>l
w Q
DOUTDCO | Y
OR {  DOUTVALID ><
DOUTRB* ! S

*UPI01/UPI02 CONFIGURED AS DOUTDC_ (DAISY-CHAIN DATA OUTPUT, MODE 0 OR 1) OR DOUTRB (READ-BACK DATA OUTPUT).
SEE THE DATA OUTPUT (DOUTRB, DOUTDCO, DOUTDCT) SECTION FOR DETAILS.

B{1. SUPNAVEZTI—2DZA I VIR DSPE—RKF1E—TI)

DIN [ i

‘ el e T : .
| IR I S o5 |
_ 1; D\ ®les®™ L [
05 __Ja— tosw —im-! o « D
by toss : 1 7 o1 tost
LN : ‘ > -
D50 = | 1 i « L
‘ ‘ 1 ; ‘ )]
- \ T ]
! 3 [ QS
- e > . »
tosw TospuL ! -
: ! S
DOUTDCO* >< >< DOUT VALID ><
. ‘:(
> ot |«

! I C
DOUTDC1 1 ?
OR A DOUTVALID
DOUTRB* ; S
*UPI01/UPI02 CONFIGURED AS DOUTDC_ (DAISY-CHAIN DATA OUTPUT, MODE 0 OR 1) OR DOUTRB (READ-BACK DATA OUTPUT).
SEE THE DATA OUTPUT (DOUTRB, DOUTDCO, DOUTDC1) SECTION FOR DETAILS.

M2, DUPINAETI—ZADZAIVIHDSPE—RA1—T))
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

« DACLUZSABHTBHIERLANL YRGS
O— K

c ANLURSEEHT S EBRIDACL YR SIS
O— KRUDACL U2 5% B

e AMMLPRA5DT—5TDACL RS =EH

« ANMRUDACL TR 5 ZE5ICEH

JUPMAVITI—ZAOTAIS LAY VR

F2a. 2b. RU2cld. MAX5580~MAXS585IZ319 %
IRTCDOUI)TPINAVEZTT—2OTATS LAV R
ZRLET. R2AIEFWBDACTOI S LAV R
ZRL. R2bISIRMETOI S LIV RERL,

F2clF24Ey bOFRY IV FZRLE T, H3&
413, BRABEICNTDU I 7IVA T 11— AR %
~LE9,

ANBUDACLOZRZADO— K

MAX5580~MAX5585lF. &F v #ILICXFL T, 16
EvhITRLYRTEINICESI12EY FADL D
ZAZROI12EY FDACL D25 ZABL TWNE I ([T 7>
O3V IAT IS LIER), R3. 4. RUDIC. AN
RUDACL O RZADO— FZRIETDEEL AV R
ZRLTHUET, 2DACTOTZ LIV RIZDWN
Tld. R2azZHRLTLES,

MICROWIRE Voo MAXIMN
J MAX5580—
Voo —e—e—] DVop  MAX5585
Lo
SK SCLK
SO DIN
/0 S

Vi
SPI OR QSPI o MAXIWVI
J MAX5580~
Voo —@—9—] DVop  MAX5585
Lo
SCK SCLK
MOSI DIN
SSOR /0 cS

MICROWIRE OR SPI (CPOL = 0, CPHA = 0) 8-BIT CONTROL DATA OR 12-BIT DAC DATA WRITE:
o 0 COMMAND TAKES EFFECT HERE
s €S MUST REMAIN LOW BETWEEN BYTES ON A 16-BIT WRITE OPERATION ONLY IF SCLK COUNT =N x16 —

SCLK

DIN (o3 X 2 X o1 X o Yo xXowX ve X o8y X o7 X065 X 05 XD04X03XD2 XD X00)

SPI (CPOL =1, CPHA = 1) 8-BIT CONTROL DATA OR 12-BIT DAC DATA WRITE:
cS CS MUST REMAIN LOW BETWEEN BYTES ON A 16-BIT WRITE OPERATION

SCLK

DN (o3 X_c2 X ¢ X co X011 X0oX09 X 08 X 07 X6 XD05 XD4 X3 X02 XD XD0)

COMMAND TAKES EFFECT HERE
ONLY IF SCLK COUNT =N <16

X3. MICROWIRERUSPIZ > ILDACEIAH(CPOL = 0. CPHA = 0. &F7z13CPOL =1, CPHA = 1)

osP MAXI SPIOR QSPI MAXIM
MAX5580- MAX5580-
Vss i T_ DGND  MAX5585 Vss i T_ DGND  MAX5585
= DSP = DSP
TCLK, SCLK, OR CLKX SCLK SCK SCLK
DT OR DX DIN MOSI DIN
TFS OR FSX S SSOR1/0 [

DSP OR SPI (CPOL = 0, CPHA = 0) 8-BIT CONTROL DATA OR 12-BIT DAC DATA WRITE:
S CS MUST REMAIN LOW BETWEEN BYTES ON A 16-BIT WRITE OPERATION

SCLK

DIN (o3 X 2 X c1 X oo X0t X010 X 09 X 08 Y X o7 X 06 X 05 X 04 X D3 X 02 XD XD0)

DSP OR SPI (CPOL = 1, CPHA = 0) 8-BIT CONTROL DATA OR 12-BIT DAC DATA WRITE: COMMAND THKES EFFECT HERE
© £S5 MUST REMAIN LOW BETWEEN BYTES ON A 16-BIT WRITE OPERATION ONLY IF SCLKCOUNT=Nx 16—

SCLK

oI (o3 X_C2 X 01 )X oo XDt X0t X b9 X 08 Y N 07 X 06 X D5 X 04 X D5 X D2 XD XD0)

COMMAND TAKES EFFECT HERE
ONLY IF SCLK COUNT =N % 16

X4. DSPRUSPIL > )LDACERAHA(CPOL = 0. CPHA =1, &/=I3CPOL = 1. CPHA = 0)

18 MAXI N
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DACO7OT35 3 I6:
DACLYZHZADABEZZEEH T IC(DACENEZETE
BT DRINBANLDRIAICT—5 %
O— K933 R3IOAV RAFEALET,
MAX5580~MAX5585Tld. RANDIAV Y RAFERT
5Z2EICEDT. DACLZRYDABAEZEETIC
(DACHEAZEZEHETIO) VT ML IORINSTRTOD
ANL PRI A~DIITF—7ZBARICO—RTBDIE
WTEFY,
IRTOANL D ZEZA~D)RUTNTHODACL PR %
A~D)IF—rZEIFICO— R DICIE. REODOV R
EFERALET,

10EY h&EBEY hDN—2 30 Tld. BERDMAE
B3EHICHTEY h = 02/ ELET,

Lok HE

70546392k

EIREY (M)

BIREY MIEL 2T, FrrRIEERICHASHET
EFICEMIDIENTEZTT, BIREY NI &
FYRIVDAA L DR IDBDACL O ZINDT—5 D
O—Rz&ZGSLET. ALY I TF—5%
DACL 2 Z#Z[_IlcO— R 3BI213. BIREY MM_ =1
HZRELZFT, 22Ty [LIEEREN=F+R1I)LICIE
UTA. B. C, F/IIDTEEHL AT, BEIREY b~
M_=0%H%ETDE. ZDF P RIVIEMEL FHA(RS),

BIREY bDTOTS IV I :

DF v rIVA. C. DEEEETICADLIZIIBAS
DACLYRZBICT—FZ0O— K9 DICIE. MB = 1&
M_=0Z8ELEI (R

R3. JITBPLIRIDPBADVLIRSAICT—F%E0—F

DATA CONTROL BITS DATA BITS

piN | o | o | o | o [Dpi11|p1o| po | ps | b7 | b6 | bs | pa | pso | 2o | D10 | DO
4. P2ITPLIRIDPDANLIRYA~DICTF—H&E0O—F

DATA CONTROL BITS DATA BITS
pN| 1+ [ 1] o] o |pitt]pto] pe | o8| b7 ] pe | b5 | psa|p3p]p2o] D] boo
®5. JITPLIRIDPBANLIRI(A~D)RUDACL PR (A~D)IcTF—%&0— K
DATA CONTROL BITS DATA BITS
pN | 1+ | 1+ | o] 1 |p1t|pto]| po | b8 | b7 | pe | b5 | pa |D3p] p2o| Do boo
x6. BEIREY M)

DATA CONTROL BITS DATA BITS

pN] 1+ [ 1+ ] 1] o] o] o] x]x X | x | x [ x [mo]wm ] wv] Ma
X=aF=
xR7. BREY OTOISIVIH

DATA CONTROL BITS DATA BITS

pN | 1+ [ 1+ | 1 [ o] oo x| x| x| x| x]x/]o]ol] 1 ]o
X=F=
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NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

vy IO E—FREY MPD_O. PD_1)

EDACERI<ZIC vy R UTBICIF. Y b
FOE—REY NEFIHEY hEERLET, Y
NYDUE—REY MNI. BIRESNTEFPRILD
HAORKEBEZRELEZ T, vy MY UEHEIEEY M.
BIRSNTEFrvrILED Y MDD VE—RICARN
F9, DACA~DACDICW LTIy YT E—R%ZE
BIRT BT, REIKEDOTPD 0EPD 128/ ELET
(ZZ7T. [_IFBIR=N=F v RILA~D)D1DTEE
BmzLE9) AZTATAD/IN—=23 2 TIE 1)
BEEME. 2) KA E=FZIAMKkQDI Y b
o, 3) BAAE=FZA00kQD Uy ~
o2, D3IDDRENTEETT, 74—/

#®8. vy hbIUVE—FEVLH
PD_1 PD_0 DESCRIPTION

Shutdown with 1kQ termination to ground

0 0
on DAC_ output.
Shutdown with 100kQ termination to

0 ’ ground on DAC_ output for unity-gain
versions. Shutdown with high-impedance
output for force-sense versions.

1 0 Ignored.

’ ’ DAC_ is powered up in its normal
operating mode.

K9, vV IIVVE—FDERAFOATVE

N=23 W T D3IDDEEELIREEIZ. 1) BEBNIE.
2) HAOAVE=F 2 2MMKkQDU vy hTD . 3)
HADNAA 2V E—F ZIRED vy NFTTTT,
KL, v Y RIDUE—REY MIWHTDERH
OV RERLET, R10IE. vy MY D UHIE
Ev hDEBAABIERLET, DOV RIF. DACA%
2 RICTkQTo vy oL, DACB~DACD%
I RIC1I00kQTo vy hYTULET,

BIRLIEF P RIVEEBICOYY MO VT BT,
WSy NI UE—REY NIV RAERAICES
RAAFEHT, vy MO VEHIEIEY hOY Y RAEES
AATLZE 0. vy MY UHIEE Y hOv 2 RIS,
vy NI UE—REY NIV RODBTHNIS
WDTHEERADZENTEET, VP Y IOV
HEEyY IV RE DY NI UE—REY N
OV RDOISBICHEITDDEIIH Y T A,

)Y IHALLE—KEY MSPD)

YT ALE—REY ME. MAX5580~
MAX5585Mt k1) >4 % A L(FASTE— K& /=13
SLOWE— R)&@IRL £, FASTE— R&ZIRTBICIE
SPD_ = 1&#%FL. SLOWE— R&RBIRT BICIE
SPD_ = 0&%BELET., 22T, [_IITBREI NI
Fv RIUIIELTA, B, C. F-3DICL>TES®
LET(ERI). FASTE— RIZBAE NV TH A LK
3usT. SLOWE— RIZBAE N VI & A Lh6ps
T,

DATA CONTROL BITS DATA BITS
pN | 1+ ] 1+ ] 1] o] o] 1] o] x [root]ropo]roci]Proco]PoBi]PpBo|PDA1] PDAO
X =FE

£10. v Y bIOUE—FEY FDEAHH)

DATA CONTROL BITS DATA BITS

pN|] 1+ [ 1+ [+ ] o] o] 1] o] x o | 1 o] 1] o] 1]o]o
X=FR

R11. EMU IS LE—FRDERAHAV VR

DATA CONTROL BITS DATA BITS

DIN | 1 I 1 I 1 I 0 I 1 | 1 I 0 | X X I X | X I X ISPDDISPDCISPDBISPDA
X=FR
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12/10/8Ey . EEHIJIDAC

)T ALE—RDEAHZG :
DACAEDACDAFASTE— RICERE L. DACBEDACC
ZSLOWE— RICEERETDICIZ. K120V K%
FARLET,

NI I A LE—REY NERARTICIE. R13D
OV RZEHERLEY,

CPOLKU'CPHADHIEIEY b

MAX5580~MAX5585MCPOLK UCPHARKIEIE Y k
I, SPHREDCPOLRUCPHAE Y b EEKRICKRE S
n&9d, SCLKOIZ EW Ty TTF—50o0OY o714
ZWELETDMICROWIRERUSPIZ 7 r—2 32T
ld. DACOCPOLRUCPHAEY hZCPOL = ORU
CPHA = 0. &7zl3CPOL = 1RUCPHA=1IZE&EL

®12. €U I51LE— FDOEIAHH

F9, SCLKOILFW I Y TF—DoAY o4 0%
WEETDDSPRUSPIZ T r—3 > Tld. DACD
CPOLRUCPHAEY h%&CPOL = ORUCPHA = 1.
F72I3CPOL = 1TRUCPHA = OIZEXEL 9 (B2l
DLVTIE. [Programmer’s Handbook] &k 14% 588
LTS, BRFADKEE, DSP = DVppThHNIL
CPHAD T 77 )L MEIFOTH Y. DSP = DGNDTH
NIECPHAD T 7 # )L MBIZ1TY, BRBAFICHITS
CPOLDT 7 # )L MMEIFOTT,

CPOLRUCPHAE Y MIEZRALICIE, FRI15OOAVY R
ZERLEY,

T/INA ZDCPOLKRUCPHAE Y hZEGRART ICIT.
xKI6MDAVY FZEALEY,

DATA CONTROL BITS DATA BITS
D|N1|1|1|o|1\1\o|x x|x\x|x|1|o\o|1
X=F=
®R13. BNV ISAMLE—ROERY IV VR
DATA CONTROL BITS DATA BITS

DIN 1 1 1 0 1 1 1

X X X X X X X X

DOUTRB| X X X X X X X

X X X X | SPDD | SPDC | SPDB | SPDA

X = &
#&14. CPOLRUCPHAEY |k

CPOL CPHA DESCRIPTION
0 0 Default values at power-up when DSP is connected to DVpp. Data is clocked in on the rising edge
of SCLK.
0 1 Default values at power-up when DSP is connected to DGND. Data is clocked in on the falling edge

of SCLK.

1 0

Data is clocked in on the falling edge of SCLK.

1 1

Data is clocked in on the rising edge of SCLK.

#15. CPOLRUCPHAMEA#IV Y K

DATA CONTROL BITS DATA BITS

pN | 1+ | 1 [ 1] 1] o] o] o]o x | x | x| x [ x [ x [ceoL|crHaA
X=FR
#16. CPOLRUCPHAOEZERY VYR

DATA CONTROL BITS DATA BITS

DIN 1 1 1 1 0 0 0 X X X X X X X X

DOUTRB| X X X X X X X X X X X X X | cPoL | cPHA
X =FE
W /11 25
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UPIOEw h(UPSL1. UPSL2, UPO~UP3)
MAX5580~MAX5585(3. UPIO1&EUPIO2MD2DMD
A—HT70OI5%TIVAA/HAUPIO)R— h & AT
WET, INODR—MI R2NIRTEDIC, 155
HOBENTBETI, UPIOTEUPIO2IE. UPSL1.
UPSL2. RUUPO~UP3EY MIEZRAT I EICELDT
Aleilt. BRFICETAOTSLTDIENTEET
(F17)

x18ld. BEDLHDUPIOT EUPIO2MEIRAE%
~LET, UPO~UP3EY MMILDT. UPIOTEUPIOZ
X DFTERAEZEIRL £ 9 (FR21),

®|17. UPIODERAAVVF

UPIOD 703 I :
UPIO1?D&%ZLDACE LCERE L. UPIO2ZZEE L
WTHELIZIF, K19V REFERALE T,

UPIOEBIRKRUBEE Y bld. UPIOTF7/zIdUPIO2%
DOUTRBEAHNELTEREY © &£ EMAXS5580~
MAX5585MBFHART &N TEET, £20(d.
UPIOEY hDERRLT—7EXZERLE T, R20D
IV RZEESRATE. UPIOE Y hDOFREW EENTA
FVET. T-H¥OIOVIT I =T AD
OB/BBEDIOYIYA DI TIRE I EY, £V hUP3-2~
UPO-2I3UPIO2ICxt 9 2UP3~UPOREE Y &R L
(F21). £ FUP3-1~UPO-1(3UPIOT 349 HUP3~
UPOREEY hZRLE T,

DATA CONTROL BITS DATA BITS
DIN 1 | 1 | 1 | 0 | 1 | 0 \ 0 | X UPSL2| UPSL1 \ uP3 | uP2 \ UP1 | UPO \ X | X
X=FR
#18. UPIOMi&EIREY F(UPSL1&UPSL2)
UPSL2 UPSL1 UPIO PORT SELECTED
0 0 None selected
0 1 UPIO1 selected
1 0 UPIO2 selected
1 1 Both UPIO1 and UPIO2 selected
£19. UPIOD7OF5 356
DATA CONTROL BITS DATA BITS
pN | 1 [ 1 | 1 [ o] 1] o] o] x o | 1+ | o o] o of x| x
X =FE
#20. UPIOsEEIY OV kR
DATA CONTROL BITS DATA BITS

DIN 1 1 1 0 1 0 1

X X X X X X X X

DOUTRB| X X X X X X X

UP3-2 | UP2-2 | UP1-2 | UPO-2 | UP3-1 | UP2-1 | UP1-1 | UPO-1

X=E=

26
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NyIorfiE, s8I T, 20v K,

12/10/8Ey . EEHIJIDAC

UPIODEEE

AAL DR IH B ZNICHINT SDACL U X5 |Z3FEHR

%2113, UPIO1&UPIO2IcET 2T eenssanl  C7 YZH—RT3lcld. LDACZH—IcHEL X9

9, UPIO1&UPIO2TIE. UP3~UPO - - S bl - .
Eﬁiﬁ?’él<‘:LC&D?E}REHTC%%‘E#@%?%Z& tg_)o LDAC]\ijL_;(TJL/—C\ CS. SCLK. é\tf—;L;D”\WJ

ncEFd,
LDAC

vl ha (P Y RIIUREODACIE LYY NI DU DEE

TOT A TTHDREEH) FE . LDACHTS(VT
MDDACANDL DRI DEZEES D) 7)YV R
ERT)DILEV IV DICABRLTO—ICED &

IDACIE. DACL-S24MO— R&5GILE9, IDACH LDACIICSDII LV T DIl NT < &£ 120nsD
N DEZEDACL S ZIBSvFEn. AHLIZSYD B7 T4 TBREZFHIDDELNHIET, 2D
WAL TEHDACL S 25 DHRBWDACH H |- 2/2 FHIZ. DACAAHLDRYDEEZET D7)V

B

LEth. LIDACHO—DE=DACL 2 Y I13BEBT av > F@?}LC@%E‘Z’L@EE_D ‘\9’(5 VO DEMIC
HY. APALUZFICRESNAEBIIDACL U2 ic PV T RSE6ZESMLTIES Y,

B#EO—RFsh, DACEAONEHENE T,

#&21. UPIORELZRHDEY F(UP3~UPO)

UPIO CONFIGURATION BITS
FUNCTION DESCRIPTION
UP3 upP2 UP1 UPO

0 0 0 0 DAC Agtwe—Low Loa}d DAC |rjput. Drive low to asynchronously load all DAC registers
with data from input registers.

0 0 0 1 SET Active-Low Input. Drive low to set all input and DAC registers to full scale.

0 0 1 0 MID Active-Low Input. Drive low to set all input and DAC registers to midscale.

0 0 1 1 CLR Active-Low Input. Drive low to set all input and DAC registers to zero scale.

0 1 0 0 PDL Active-Low Power-Down Lockout Input. Drive low to disable software shutdown.

0 1 0 1 Reserved | This mode is reserved. Do not use.
Active-Low 1kQ Shutdown Input. Overrides PD_1 and PD_0 settings. For the

0 ’ 1 0 SAONTR MAX5580/MAX5582/MAX5584, drive SHDN1K low to pull OUTA-OUTD to AGND
with 1kQ. For the MAX5581/MAX5583/MAX5585, drive SHDN 1K low to leave
OUTA-OUTD high impedance.
Active-Low 100kQ Shutdown Input. Overrides PD_1 and PD_O settings. For the

0 1 1 1 SHADNTO0R MAX5580/MAX5582/MAX5584, drive SHDN100K low to pull OUTA-OUTD to
AGND with 100kQ. For the MAX5581/MAX5583/MAX5585, drive low to leave
OUTA-OUTD high impedance.

1 0 0 0 DOUTRB | Data Read-Back Output

1 0 0 1 DOUTDCO | Mode 0 Daisy-Chain Data Output. Data is clocked out on the falling edge of SCLK.

1 0 1 0 DOUTDC1 | Mode 1 Daisy-Chain Data Output. Data is clocked out on the rising edge of SCLK.

1 0 1 1 GPI General-Purpose Logic Input

1 1 0 0 GPOL General-Purpose Logic-Low Output

1 1 0 1 GPOH General-Purpose Logic-High Output
Toggle Input. Toggles DAC outputs between data in input registers and data in

1 1 1 0 TOGG DAC registers. Drive low to set all DAC outputs to values stored in input registers.
Drive high to set all DAC outputs to values stored in DAC registers.

’ ’ 1 1 FAST Fast/Slow Settling-Time-Mode Input. Drive low to select FAST (3us) mode or drive
high to select SLOW (6us) settling mode. Overrides the SPDA-SPDD settings.

MAXIN
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> +050SB

x

Vour_

PDL AFFECTS DAC QUTPUTS (Vour ) ONLY IF DACS WERE PREVIOUSLY SHUT DOWN.

END OF y
CYCLE* h tgp

tps

* END-OF-CYCLE REPRESENTS THE RISING EDGE OF CS OR THE 16TH
ACTIVE CLOCK EDGE, DEPENDING ON THE MODE OF OPERATION.

5. FEHESOYAIVT

SET. MID. CLR
SET. MID. RUTCLROEESIE. DACH A% 3HIFIIC
TIWRT—)b. v RRT—)b. FBEORT—IL
ICBRE) L &9 (D). TNODESIE. BIICT T A7
ICIEEUEE A

7T 4 7O—DSETAAE. SETHAO—DE EDACH ]
HREIFICTIVZT—IVICEREI L &9, SETAYVNA D
&E. DACHEAIIDACL PR Y DT =5 = HhHLE T,

7OT 4 7O—MOMDASIE. MDA'O—DE EDACHAH

HEBHIMNICI Y RXT—ILICLE T, MDAV \N1DEE,

DACHEAIIDACL PRI DT —5 %= HHDLE T,
7OT 4 7A—MOCLRAAIE. CLRA'O—D & ZDAC

HEAZEHRICEORXT—IUCLE T, CLRAVNADEE.

DACHAIIDACL PR DT —F&HHN LT,

CLR. MID. &/cldSETEBN'ERAAV Y FRICO—IC
BBBa. TV eBO-RNLUCEELGHERZRIEL
=R

ND—4o>0Ovo7v MPDL)

POL7 074 7AO—DV I NI 7wy NI OvY
7 MAAIE. PD_OEPD 124y RO VE—R
B hEEM(EEETIIR)ICLE Y, PDLIE, SHDN1K
F7=IISHDN10OK EERFIC 7 o7« TICIEBIEBF A

(I by >E— K(SHDNTK. SHDNT00K)](DI1E
SH),

= nn

PDLA'O—IC%DREIICPD_OROPD_1Ew MADACIC
Dy NIO RS T DE. PDLAYNAICEDEER
ICDACIE > vy N D UE—RICERWUE T, =720,
PD_ORUPD_1EY MIZDOBEICUT7IVA 5T
— 2L TEEINBENEDELET,

vy MO FE— RK(SHDN1K, SHDN100K)
SHDN1K&SHDN100KIE, PD_1RUPD 0w hEERE
EEMCTD(EEESTIIRL)TOT4JO—ESTY,

28

®6. GPO_RULDACESDIA I

MAX5580/MAX5582/MAX5584Mi5&. OUTA~
OUTDAYI S > RICTKQTHERITS N> vy NS
D E— RAEEIRT BIZIESHDNIKE O — ICEREN L«
100kQDOAIFIRIFETD 7y T T E— RZEEIRT
5 ISSHDN100KZ O — I ICERE L £ 9, MAX5581/
MAX5583/MAXE585MIZE. TkQMDHEI#&iHD 7Y
o F—RIZTDICIESHDNTKAE O—IZEREIL . /\1
AVE=FABADI vy T T IZTDICIE

SHDN100KZ O —ZBRENL &£ 976

T—% 1A (DOUTRB. DOUTDCO. DOUTDC1)
UPIOT&UPIO2IE. U7 IT—5HADOUTRB
GRLULAT—%772 b). DOUTDCO(TA o—FT—>
B7—%77 K. £—FK0). RUDOUTDCI1 (T4 > —
FI—VAT—Y7ObM E-RNELTEETD
ENTEET., DOUTRBEDOUTDCO(F =&
DOUTDC1)DEMIAT DB T,

e DOUTRBOZHERL TF—#iREld. DOUTL X~ TY,
T4 —F1—>2DOUTDC_ F—#HI3 T NLIRS
NoEEESNEY,

o DOUTRBDFHEL 7F—# 3. DACEFRERY OV KD
BICDABFEELE T, T1o—FI—2T—FId.
BHDI16EY MEZERAENE. TXTDODAC
Z2AHFEADOUTDC ICFTELE T,

o R LADOUTRB7 A RILIRRE (CS = /\1)I3.
INMAVE=FVRTT, T4 —FT—>2DOUT-
DC . 70T 14 TDESTNADT A RIVIRBE(IC
B TAT—FIT—VIIBITBDIRDT/INA ZD
F=HI AN TO—FT 4TIl EDDAERLELET,

YA IVIDEMIDNTIE. B1E2528BLTLE

AN

MAXI N




NyIorfiE, s8I T, 20v K,

12/10/8Ey . EEHIJIDAC

GPI, GPOL. GPOH
UPIO1&UPIO2IE. &4 RAAN(GP). RAHS
O—(GPOL). &/=IZRAHA/\A (GPOH) & LTHE
TBHIENTEET,
GPIZ. pPE/EIEvA 203> FO—SH SDERSA
BHICERTBIEATEE T, GPUSITTFRM3 DD
HEEr BT,
NHEBUBICGPITESEY Y T VI (RTP1E
RTP2)
Q)BIFMUMBE LU Y NUBICIFYT Y Y
HFE LD ESH AR (LF1ELF2)
BEFMUMBE U Y NUBICIIFUI Y Y
hiFeE LI E ShERE (LR1ELR2)
RTP1. LF1. RULRIIE. UPIO1ASHHES /e
F—srEbL. RTP2, LF2, RULR2IE. UPIO2hH
SHEAIMSNIET—5ERDLET,
GPIE LTHRESNAUPIODHRY IV Y REHE
SEBICIE. R220DOVY REFERALET.
VY RN EETBHE, RTP1ERTP2IEZNZ N
UPIO1 £7z13UPIO2ICBIF B FHE B R TOAND
UTNEALRT—52(0F N ERALET,

®R22. GPIoEmY IV E

LF2&72IELF1 AN ThNIL, sy £cld' )y b
P#EgIC, ZNZNUPIOT F/2IFUPIO2 AAICIITY
IYIHENE T, LR2ZELIELRIAMI THNIE. B
FEY Fzld )Y MURBICII EU Ty OARNE T,
GPOLIFBEICO—ZHAL. GPOHIFEICNT1ZEAL
9. HozZRLTLZS Y,

TOGG

TOGGAAZFEARLT. AHWLTRZEDACL YRS
DEDETDACHNZ b TILL &, TOGGESTH
LIMECBRICRBESNICEAERICEIUEDLDICIE.
AIDERAAAVY RORTIERNS100nsMAEETH
DWENBHY T, TOGG = 0DEE, HAOWBAHL D
AT DIFRICHRENE T, TOGG = 1D EE. HAIFDAC
L2225 DIERICHENT T (H5),

FAST

MAX5580~MAX5585(C13. FAST(3pus. max)&
SLOW(Bps. max)D22oDE b T5 4 LE—R
FToarhbh)EFd, FASTE— R&EIRT DITIIFAST
HZO—(CERBIL. SLOWE— RERIRT DICIIFASTZ
INAICEREIL £ 9, INT. SPDA~SPDDE"Y hE&TE
DEM(EZETIIBDIIBIET,

DATA CONTROL BITS

DATA BITS

DIN 1 1 1 0 0 1 X

X X X X X X X X

DOUTRB| x | X | x | x | x | x | x X | X |RTP2| LF2 | LR2 | RTP1| LF1 | LR
X=aE
®23. AZR—FIA—FRETF1> =+1)

MAXIM

DAC CONTENTS
MSB LSB
1111 1111 1111
1000 0000 0001

ANALOG OUTPUT

+VREF (4095 / 4096)
+VREF (2049 / 4096)

1000 0000 0000 +VREF (2048 / 4096) = VREF / 2
0111 1111 1111 +VREF (2047 / 4096)
0000 0000 0001 +VREF (1 /4096)

0000 0000 0000 0

MAX6126 REF

ouT_

MAXIN
MAX5560

Vour_ = Vrer_x CODE / 4096
WHERE CODE IS THE DAC INPUT
CODE (0 TO 4095 DECIMAL)

MAXIN

X7. AZR—ZHAEE
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MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

PIVr—2a gk

A=-R—-SHh
B7i3. 1ZR—SHABARDIZT 1 7' > MAX5580 o e
HERLTET, £23F. AZAR—SHEHHLDOI—RKERL
F9,

A=) ST
MAX5580HAld. E8ICRT KDIS. /NNAKR—S8F MAXIMN
BICRETBIENTEET, HNBER. RHAT i
Kbndd, MAX5584

VouT_ = VREF x (CODE - 2048) / 2048

ZZT. CODEIIDACD2EA N I— R(10#0~4095)
DEEZRHDLET, X243, T4y ILO—-K&E

+ Vour_

INICHIS T DR8DEBDOHANBEZRL 9,
REAIRAENDT LY

8. /NAR—ZHAEE

MAX5581/MAX5583/MAX558513. 77—/~

AENE/ATHY . COEAIELFART > TDR

i fFICEREHRCNTNDILH. ShHTHIVER AAKIIN I

BhHIET., 74—/ AHADDERMIF. FIED wAX6126  [rerl L DAC- +

FPTVT—=2 3 ICH L TREDT 1 V& SNETHRE SIB

AIBEE & TT, MAX5581/MAX5583/MAX5585MD MAXIM %Rzmm
FB_

TFAVEREI, AT ATAUBRART O THAE MAX5581 0.1%
REANGFNVESE SN BR)CTHRESNTS Y. 2
AT FERROABEICL DY 1 VBEN
HUET, JA—2/EVADACEBERETEE. 2D
BRLEBEAHTHEIMITERRE T CRERTEE T,
MAXS5581D 7 #—R/ 2B HhAEFERLIEHRY A
D. BESAVDORAERIICELET. ZDFITIE.
HNE T 7L AN .2BVICERESN. T4 39T
T4 20— MERBEBOTH . IVNVICBRESh

R1=10kQ
0.1%
25ppm

THY. #0~1.375VODACEHEENESNET, BO. BERREZENT A

Vout = [(0.5 x VRer_ x CODE) / 4096] x [1 + (R2/ R1)] . . . N
2 . NAFR—=>5— -
- . CODEUDACOZEANI— Kosm(iog ot NMR=FA-FR(TAY = +1)

~ DAC CONTENTS

0 4095)%%210 LE7o ANALOG OUTPUT

ZOBITIE. T A = TIVNERETDHIZ. R2 = MSB LSB

12kQTR1 = 10kQ&ELTHY 9, 1111 1111 1111 +VREF (2047 / 2048)

VouT = [(0.5 x 1.25V x CODE) / 4096] x 2.2 1000 0000 0001 +VREF (1/2048)

1000 0000 0000 0
0111 1111 1111 -VREF (1/2048)
0000 0000 0001 -VREF (2047 / 2048)
0000 0000 0000 -VREF (2048 / 2048) = -VREF

30 MAXI N




NyIorfiE, s8I T, 20v K,

12/10/8Ey . EEHIJIDAC

BERULA7UBMCREALT

O NuFDO 7 E10uFDa 7T EWINICL T,
AGNDEDGNDICH#E#R L. 7HOJROT 4 OFIVER
HINANZLFEIT(E10)e V—RDA VT O5 V%
BOTEOICESEZTEDIRUEBSLTLES L,
B> 154 he—XZFERBLTCT7MVL—23a Yy
et LE 9,

T4 ILRUOACEEESHMAGNDICHEET D &L
HAIC/ A ZXEHELFET, AGNDEHEELREFE TRS
REBDIZ Y RICEHRLET, 1 F05 2 ADNPE (N

Jo5VNEDHDZBEMGE. BULKEMSERE
FERLTLTEE . DAV Y TR—RPUTY hD
FERITEITTLS S, RBLE AT LAMEZEDICIE.
THOJETATCHINDITSTY KA ICKE D
T RNEREEALET, Iho2D0J5 Y REZ%.
BAVE-F U ROERICERL TS,
AVpp&EDVppllRIERAEERTDE. /A4 AN
mELZF9, AGNDEDGNDIZ, K1 E—F 2D
BRICERL TSN,

AVpp DVpp
10uF IO.mF 0.1uFI 1O;LFI
Avpp  DVpp
MAXIMN OUTAf—
* o—|REF
MAX6126 o1 F**l FBA* |e—
o T| mmam sl
TuF* = MAX5580-  rpp |la—
; e gl
—»5CLK FBC* e—
—»{DIN ouTD |
—»{PU FBD* ja—
—»|DSP UPIOT >
UPI02 e
AGND***  DGND***
B

“MAX5581/MAX5583/MAX5585 ONLY.
“*REMOVE BYPASS CAPACITORS ON REF FOR AN AC REFERENCE INPUT.
***CONNECT ANALOG AND DIGITAL GROUND AT THE PLANES AT

THE LOW-IMPEDANCE POWER-SUPPLY SOURCE.

ANALOG SUPPLY DIGITAL SUPPLY
AVpp AGND DVpp DGND
10uF 10uF
0—| |—0 0—| l—(l
0.14F 0.14F
|- |-
AVpp AGND DVpp DGND DVpp DGND
MAXI DIGITAL
MAX5580-MAX5585 CIRCUITRY

X10. BIFAVpp. DVpp. RUREFD/ XA/

MAXIN

11, MIDT7FATROT AT IVEIR
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NyIr(1E, S8R, 29Y K,
12/10/8v I, EEHIIDAC

MAX5580-MAX5585

EVEE
TOP VIEW =
L] [
PETY I — ol rer g2 ., S¢g
1 | . z 2 & = 3
Avop [2]  [19] N (FBC) N
NC. (P88 [3] | : [18] outc o (20 11918176
e [£] L mmam | [TIne oo g e [T 7T g e e
NC.(FBA) [5] | MAX5580- i [16] ouTd el - oo
am[s] i Mg o D o mmam ]
: ‘ NC.(FBA) [ 33 ! i 173 DSP
; | Tl MAX5580— Pt
il | [ oo ourta [ 4731 MAXSs85 | I3 ben
e oo TRt | £ o
sk [9] ¢ A 7 2
| -Ep : SRR E ol e
DIN [10] +--7-mmm e [11] ulof 16107118009 1
B =5 £ 35
o o F
TSSOP ” >
THIN QFN
“FOR THE MAX5581/MAX5583/MAX5585
**EXPOSED PADDLE CONNECTED TO AGND
BEMEE) Fv 715
PART TEMP RANGE  PIN-PACKAGE TRANSBTOB COUNT: 24,393
MAX5580BEUP -40°C 0 +85°C 20 TSSOP-EP*™* PROCESS: BICMOS
MAX5580BETP -40°C 0 +85°C 20 Thin QFN-EP**
MAX5581AEUP*  -40°C to +85°C 20 TSSOP-EP**
MAX5581AETP* -40°C to +85°C 20 Thin QFN-EP**
MAX5581BEUP -40°C 10 +85°C 20 TSSOP-EP*™*
MAX5581BETP -40°C 10 +85°C 20 Thin QFN-EP**
MAX5582EUP -40°C 0 +85°C 20 TSSOP-EP**
MAX5582ETP -40°C t0 +85°C 20 Thin QFN-EP**
MAX5583EUP -40°C to +85°C 20 TSSOP-EP**
MAX5583ETP -40°C t0 +85°C 20 Thin QFN-EP**
MAX5584EUP -40°C to +85°C 20 TSSOP-EP*™*
MAX5584ETP -40°C t0 +85°C 20 Thin QFN-EP**
MAX5585EUP -40°C 0 +85°C 20 TSSOP-EP**
MAX5585ETP -40°C t0 +85°C 20 Thin QFN-EP**
*BHEAOHER, AFUIIDONTEISBLEhETZE 0,
BEMR
*EP = TOXR—=XR/NY R
32 MNAXI/V




NyIorfiE, s8I T, 20v K,
12/10/8w ., EFEHLI/IDAC

NYr—

(CDT—F2—MIBHENTND/ N T—DFKRIE. BRARBRENTND LR EEA. BHD/NY T —

japan.maxim-ic.com/packages = ZS BT =\, )

MAXIN

gms D2
D _QI —’-F"
e D2 —] D2/2
PIN#1 —;I k N
10— MUTOIUOO Yt A
& ! = 1
2 ER2 = 02 ‘ |
3 ] s E22
B ﬁ _l_ M = = o
= [=
j‘\ [ '
\ - ) - ‘
\;T_E‘ 7 N
/ ignnnodg=HeT
DETAIL A I L—El - t
_I_ (ND-1) X ] \
DETAILB
BOTTOM VIEW
3 [
(R B OPTIONAL)
4
APPLICABLE TO .4mm PITCH PKG. ONLY DETALA L 1 .
T —A 8w —— B |— T
gmye \[Z7Tee1e] EVEN TERMINAI DD TERMINA
\
o BRALLAS /N /XK1
SIDE VIEW |roomenmvorcomes |

TME PACKAGE OUTLINE
16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm

A
| 21-0140

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L_5x5 20L_5x5 28L 5x5 32L 5x5 40L_5x5 PKG. D2 E2 DOWN
YMBOL [ MIN. [NOM. [MAX. | MIN. [NOM. [MAX. [MIN. [NOM. [MAX. [ MIN. [NOM. [MAX. [MIN. [NOM. [MAX CODES | MIN. [ NOM. | MAX.| MIN. | NOM. [ MAX :ﬂf‘,ﬁw
A 0.70 [0.75 [0.80 |0.70 |0.75 | 0.80 [0.70]0.75 [ 0.80 [0.70 | 0.75 [0.80 [0.70 {0.75 |0.80 T1655-1 |3.00 | 310 }3.20 [3.00 3.10 [3.20 | NO
Al 0 [0.02]005] 0 [0.02]0.05] 0 [0.02]0.05] 0 |0.02]005] 0 | - Joos5| |1655:2 18.00}3103.20300 |3.10}3.20 | YES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF, T2055-2 13001310 {320 /300 1310 ]3.20) NO
b 025 [0.30 [0.35 [0.25 [0.30 [0.35 [0.20 [0.25]0.30{0.20 [0.25 [0.30 [0.15 [020 [025|  |0o>-3 |8.00 ] 8101320 |3.00 310 ]3.20 | YES
5 [4.90 [5.00 [5.10]4.90 [5.00 [5.10 [4.90 [5.00 [5.10[4.90 [5.00 [5.10 [4.90 [5.00 [5.10] |22554 | 300 ]310]3201300 [310]320] NO
E [4.90 [5.00 |5.10[4.90 5.00 [5.10[4.90 [5.00 [5.10]4.90 | 5.00 [5.10 [4.90 [5.005.10| (12855-1 {315 13.26 1335 13.15 1525 1935 L NO
T2855-2 | 2.60 | 2.70 | 2.80 | 2.60 [2.70 | 2.80 | NO
= 0.80 BSC. 0,65 BSC. 030 B3C. 0.50 BSC. 0.40 BC. T2855-3 | 3.15 | 3.25 | 3.35 | 3.15 |3.25 | 3.35 | YES
k o25[ - | - Joos| - [ - fo2s| - | - Jo2s| - | - lo25[0.350045]| [Zessa 260 1270 1280 (260 270 T280 | VES
L Jo30]o.40]0.50]0.45 055 [0.65]0.45]0.55]0.65]0.30 [0.40[0.50[0.40 [0.50[0.60]  [T385555 [260 T270 280 260 1270 T2.60 | O
U -l -l - - - p - - ) -] -] -] - [030]040)050) [92855-6 | 3.15 | 3.25 | 3.35 [3.15 | 3.25 | 3.35 |_NO
N 16 20 28 32 40 T2855-7 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 | YES |
ND 2 5 7 8 10 T3255-2 | 3.00 | 3.10 | 320 [3.00 [3.10 [3.20 | NO
NE 4 S 7 8 10 T3255-3 | 3.00 [3.10 [3:20 [3.00 [3.10 [3.20 | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 - T32554 | 3.00 | 3.10 | 3.20 | 3.00 |3.10 [3.20 | NO
T4055-1 | 3.20 | 3.30 [ 3.40 [3.20 [3.30 [340 | YES
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

A\ THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1

SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A\ DIVENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3 AND T2855-6.

10. WARPAGE SHALL NOT EXCEED 0.10 mm

BRALAS /M AXIVI

TM& pACKAGE OUTLINE
16, 20, 28, 32, 40L, THIN QFN, 5x5x0.8mm

A 3
| 21-0140 | E |%

QFN THIN.EPS

b

15FRI3.

33

G89SXVIN-08SSXVIN



MAX5580-MAX5585

NyIr(1E, S8R, 29Y K,
12/10/8v I, EFEHIJIDAC

NYT—2 (RE)

(ZDOT—52—MIBEINTND/NYT—IHKIE. RIEARBENTHDEIFRY ZEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = ZEHB T\, )

wn
1.00}— X o]
2 b 21.00 X COMMON_DIMENSIONS N
|'| |‘| |'| |'| |'| |'| m |'| | |'| |'| |'| |'| |'| |'| |'| % [[MILLIMETERS INCHES Q
L[ NG MAX. MIN. MAX. c
1.00 A\ A - 110 - 0.043 £
{*:‘}' T AL 005 015 0.002_| 0006 N
A2| 085 095 | 0033 | 0037 o)
H 2 b | 019 030 | 0007 | o012 2
ol | 019 025 | 0007 | 0010 -
EXPOSED c | 009 | 020 | 0004 | 0008

DIE PAD cl 0.090 0135 0.004 0.0053
1 D | SEE VARIATIONS | SEE VARIATIONS

E | 430 | 450 0169 | 0177
102 VIR SEE EOLIOM VIEM. e 0,65 BSC 0026 _BSC
DETAIL A H | 625 | 650 | oe46 | 0256
o Al _\ ¢ L 050 | 070 0020 | o0.028
| | N_| SEE VARIATIONS | SEE VARIATIONS
I =GusZN a2 [ == : A . I c Yy | 285 | 315 0112 | 04124
I ¥ e o [ & [
i b J
D E
SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153[ N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
o1 ABT-1 [14| D | 490 5.0 0193 | o0.201
X | 295 325 | o0M16 | 0428
P’?_’?LIENG WITH ) ABT 16D | 49 5.10 0193 | _o0.201
PLATING\ T 1 X 2.85 315 0112 0.124
035‘*&%, - a < ACT 20| D | 640 6.60 0252 | 0260
Base | L7 L] X_|_4.00 434 | 0457 | 0171
METAL— AET 28| D | 960 980 | 0378 | 0386
X |_5.35 565 | 0211 | oze2
LEAD TIP DETAIL
NOTES:
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH.
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.4Smm PER SIDE.
i ﬁEgng'EBNE% %IlTTEEI%IE NﬁanlleélMEEEESJEDEc VARIATIONS TABLE.
S. “N* REFERS TO NUMBER OF LEADS. @M /VI /JXI /VI
., EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN 0027 PROPRIETARY. INF ORATION
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE e
ZONE IS DEFINED BY TWD PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, D DRDLINE, TSSOP 4.40 MM BODY
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE e ST =
DIRECTION INDICATED. 51-0108 D %

- =) - T - = BE3-30-16 GKD Y g
LEINTOIBRREN 120 03)3050.6141 FAX. (03)3232-6149

VFIVLRREICVFVLRBIEAINZERUADEBROERICOWT—IEEZENIRET, BBRFHSAEVAEBEESN TN EEA
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,

34 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2004 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



