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ABSOLUTE MAXIMUM RATINGS

VDD O GND ...ttt -0.3V to +6V
All Other Pins to GND (Note 1).................. -0.3Vto (Vpp + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

8-Pin SOT23 (derate 8.7mW/°C above +70°C)............ 696mwW

Operating Temperature Range .............cccoceeeviene -40°C to +85°C
Junction Temperature

Storage Temperature Range..........ccccveeeennnen. -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccccvvcvvrivenirienenn +300°C

Note 1: The outputs may be shorted to Vpp or GND if the package power dissipation is not exceeded. Typical short-circuit current to

GND is 70mA.

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

(Vpp = +2.7V to +5.5V, REF = Vpp, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 8 Bits
Differential Nonlinearity DNL Guaranteed monotonic +0.3 *1 LSB
Integral Nonlinearity INL (Note 2) +0.3 +1 LSB
Total Unadjusted Error TUE (Note 2) +1 LSB
Zero-Code Offset Vzs 10 mV
éi':f}i?:?edni Temperature TCvzs 100 VEe

L . 4.5V <Vpp £5.5V, VRer = 4.096V 0.15
Power-Supply Rejection Ratio PSRR mVv/V
2.7V <Vpp < 3.6V, VRer = 2.4V 0.5

REFERENCE INPUT
Reference Input Voltage Range GND VbD \
Reference Input Capacitance 25 pF
Reference Input Resistance RREE (Note 3) 8 16 kQ
Reference Input Resistance 5 MO
(Shutdown Mode)
DAC OUTPUTS
Output Voltage Range 0 REF \Y
Capacitive Load at OUT_ 100 pF
Output Resistance 50 Q
DIGITAL INPUTS
Input High Voltage VIH 0.7 x VbD Vv
Input Low Voltage ViL 0.3 x VpD \%
Input Current IIN VIiN =0 orVpp 0.1 +10 HA
Input Capacitance CIN (Note 4) 10 pF
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.5V, REF = Vpp, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symBOL | CONDITIONS MIN  TYP  MAX | UNITS |
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR CL = 100pF 1 Vlius
Voltage-Output Settling Time To £1¥,LSB, CL = 100pF 10 ys
Digital Feedthrough All 0s to all 1s 0.25 nv-s
and Crosstalk
POWER SUPPLY
Supply Voltage Range VDD 2.7 5.5 \
. Vpp = 5.5V 0.55 1
Supply Current IbD All inputs = 0 mA
Vpp = 3.6V 0.38 0.8
Shutdown Supply Current Vpp = 5.5V 0.1 HA

TIMING CHARACTERISTICS

(Figure 3, Vpp = +2.7V to +5.5V, Ta = TmIN to TmAx, unless otherwise noted.) (Note 4)

’ PARAMETER I SYMBOL CONDITIONS l MIN TYP MAX | UNITS

SERIAL INTERFACE TIMING

CS Fall to SCLK Rise Setup Time tcss 50 ns
SCLK Rise to CS Rise Setup Time tcsH 50 ns
DIN to SCLK Rise Setup Time tDs 20 ns
DIN to SCLK Rise Hold Time tDH 20 ns
SCLK Pulse Width High tcH 20 ns
SCLK Pulse Width Low tcL 20 ns
CS Pulse Width High tCSPWH 50 ns

Note 2: Reduced digital code range (code 24 through code 232) is due to swing limitations of the output amplifiers. See Typical
Operating Characteristics.

Note 3: Reference input resistance is code dependent. The lowest input resistance occurs at code 55hex. See the Reference Input
section.

Note 4: Guaranteed by design. Not production tested.
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(Vpp = +3V, Ta = +25°C, unless otherwise noted.)
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(Vpp = +3V, Ta = +25°C, unless otherwise noted.)

LARGE-SIGNAL OUTPUT STEP RESPONSE CLOCK FEEDTHROUGH
MAX5222-10 MAX5222-11
VRer = Vpp = 3V, R = 10kQ, C(_ = 100pF I
ct b RN " scik, smHz
:_ , ity . == B ] a_....j. I,._.._.._l 070 2.9V
CH1 | | Cs I 5V/div
"t i " ™ L e 2V/d|v ;
1 CH2 _H_+—A+.,«+~ ouT_
| § : 10mV/div
CH2 i OuT_ T AC-COUPLED
' 3 1V/div I
CS = HIGH, SCLK = 5MHz
2us/div 50ns/div
POWER-UP OUTPUT GLITCH POWER-UP OUTPUT GLITCH
MAX5222-12 MAX5222-13
1
1
o — ———1 vy o —— —— Vo
| 1V/div 1V/div
CH2 e s e OUT_ CH2 —— e s = . e——— OUT_
o 50mV/div 50mV/div
100ps/div 2ms/div
Vpp = CHANGES BETWEEN 0 AND 5V Vpp = CHANGES BETWEEN 0 AND 5V
RAMP TIME IS 10us RAMP TIME IS 1ms
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(Vpp = +3V, Ta = +25°C, unless otherwise noted.)

CH1

CH2

MAX5222-14

NEGATIVE SETTLING TIME

et

Vpp = 3V, REF = Vpp, R = 10kQ, C|_ = 100pF

ALL BITS OFF TO ALL BITS ON

1us/div

CH1

ouT_
200mV/div
AC-COUPLED

cs
2V/div

POSITIVE SETTLING TIME

Vpp = 3V, REF = Vpp, R = 10kQ, C|_ = 100pF
ALL BITS OFF TO ALL BITS ON

MAX5222-15

Sriele

.:-:r,men‘ i

cs
2vidiv

ouT_
200mV/div

i

1ps/div

OUTPUT VOLTAGE NOISE (DC TO 1MHz)

MAX5222-16

CH1

““’““ I’. iltedd

Vpp =3V, REF = Vpp, NO LOAD,
DIGITAL CODE = FF

OUTA
2mv/div
AC-COUPLED

2ms/div
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BO* DAC Data Bit 0 (LSB)

B1 DAC Data Bit 1
<£ B2 DAC Data Bit 2
) B3 DAC Data Bit 3
E B4 DAC Data Bit 4
o B5 DAC Data Bit 5

B6 DAC Data Bit 6

B7 DAC Data Bit 7 (MSB)

LA Load Reg DAC A, Active High
" LB Load Reg DAC B, Active High
= uB4 Uncommitted Bit 4
6' SA Shut Down, Active High
x SB Shut Down, Active High
% UB3 Uncommitted Bit 3
© uB2 Uncommitted Bit 2

UB1** Uncommitted Bit 1

*Clocked in last.
**Clocked in first.

0000000000000000000000
020000000000000000000000
160 000000000800000000008000
0000000000 000000800000000
0000000000000000000000100
0000000000000UBL(OOO0O0O0O0)000
00000000000000000000000
000000000000000000(0)I000
O0O0(LSB) 000000000000 ONOnooOO
00000000 (@2)0

o30l1e00000b0Oo0oooooooooooonog
ooboooooooaoo

« 80 hex(10O DO O128)0DACOUIOOAODOBO
ogo

« DACAODACBOOOODOO

MAXIN




SULSOT23000008000onnn
0000 DAC

cs
A
INSTRUCTION
SCIK EXECUTED
OPTIONAL
UBL UB2 UB3 SB SA UB4 LB LA D7 D6 D5 D4 D3 D2 DI DO
(CONTROL BYTE) (DATA BYTE)
2. 300b0o0ooobobooobobooooo
2. 0ddoboooboooooooooooooon
CONTROL DATA
- o FUNCTION
B

UB1|UB2|UB3| SB | SA |UB4| LB | LA MSB B6 | B5| B4 | B3| B2 | Bl LSB

X X 1 * * 0 0 0 X X X X X X X X | No Operation to DAC Registers

X X 1 * * 0 0 0 Unassigned Command

X X 1 * * 0 1 0 8-Bit DAC Data Load Register to DAC B

X X 1 * * 0 0 1 8-Bit DAC Data Load Register to DAC A

X X 1 * * 0 1 1 8-Bit DAC Data Load Both DAC Registers

X X 1 0 0 0 * * X | X X | X | X X X | X | All DACs Active

X X 1 0 0 0 * * X X X X X X X X | Unassigned Command

X X 1 1 0 0 * * X X X X | X X X | X | Shut Down

X | X 1 0 1 0 * * X | X X | X | X X | X | X |ShutDown

X X 1 1 1 0 * * X X X X X X X | X | Shut Down

X = Don't care.
* = Not shown, for the sake of clarity. The functions of loading and shutting down the DACs and programming the logic can be combined in a single
command.

3. e ooooon

LOADED LOADED
IN FIRST IN LAST

UB1 | UB2 | UB3 SB SA UB4 LB LA B7 B6 B5 B4 B3 B2 B1 BO

X X 1 0 0 0 1 1 1 0 0 0 0 0 0 0

MAXIMN 9
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00000000.3VxVppd 0.7 xVppd 000000 DAC CONTENTS ANALOG

0000000000000 000000000000  |B7|B6|B5|B4|B3|B2|{B1|BO OUTPUT
D00000000000000000 ilailalalalalala +REF><§%§
MAX52220 0000000000000 MCROWIRED

SPIDDQSPIDNDOONODNNDSPIODNNOCPOLD Oi2e0

1|10(0|0|]O0O|O|O0]1
CPHAD OO OOOOOODOOO(CPOL =00 CPHA=0)0 *REF > HseH

CPOL=000000000000O0DOO0O0O000000
obOoobOO0OCPHA=OOODOSCLKODOOOOOOO 1/0|0|0|0[0]|0|O0]| +REF x
goooooooObbbObOoOooooooosPioOng

m280 _  REF

2

gogoobooboobbooooooupwphboooooon olilil1lalil1ls +REFX%27Q
goboooobobooboooooooooobo3oooooooon 56

gooooooooooooooobbobobobobobon

oobOo0oooobOoooobooooboooooobooog o|(ojo|jofo|jof0]|1 +REF><%§
oobooooobooobobooooboooboobog
gbooooooboooooobooooog 0(0j0f0f0j0O|0]0]| OV

Note:
8 010
1LSB = REF x 2 = REF x
56

_ 0 D Owhere D = decimal
ANALOG OUTPUT = REF x %565value of digital input
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TRANSISTOR COUNT: 1480
PROCESS TECHNOLOGY: BICMOS
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NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
/A FOOT LENGTH MEASURED REFERENCE TO FLAT FOOT
SURFACE PARALLEL TO DATUM A",
& 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
! 4. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.
1 f S. EIAJ REF. NUMBER” SC-74 <6 LEAD VERSION)
A2 6. COPLANARITY 4 MILS. MAX,
A 7. PIN 1 ID. DOT IS 0.3 MM ¢ MIN. LOCATED ABOVE PIN 1.
8. MEETS JEDEC MO178.
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