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Ordering Information continued on last page.

Pin Configuration appears at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

VDD 1O AGND. ..o -0.3V, +6V
VoD to DGND
AGND to DGND
REFAB, REFCD to AGND ........cccooiiin. -0.3V to (Vpbp + 0.3V)
OUT_, FB_to AGND......... -0.3V to (Vpp + 0.3V)

Digital Inputs to DGND .........ccoooiiiiiiiiiiiie -0.3V to +6V
DOUT, UPO to DGND ..o -0.3V to (Vpp + 0.3V)
Continuous Current into Any Pin........c.ocoovviiiiii +20mA
Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 8.00mW/°C above +70°C)................. 640mwW
SSOP (derate 8.00mW/°C above +70°C) ....... .
CERDIP (derate 11.11mW/°C above +70°C)

Operating Temperature Ranges
MAXBE253_C_P ..ot

MAX5253_E_P

MAX5253BMUP ...ttt
Storage Temperature Range.........
Lead Temperature (soldering, 10sec)

0°C to +70°C
..-40°C to +85°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

(Vpp = +3.0V to +3.6V, AGND = DGND = 0V, REFAB = REFCD = 1.25V, RL = 5kQ, CL = 100pF, TA = TmIN to Tmax, unless otherwise

noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER [ SYmMBOL | CONDITIONS [ MIN  TYP  MAX [ UNITS |
STATIC PERFORMANCE—ANALOG SECTION
Resolution N 12 Bits
) ) MAX5253AC/E +0.25 +0.5
lr,l‘t(;tgerill)Nonhnearlty INL MAX5253BC/E 210 LSB
MAX5253BMJP +2.0
Differential Nonlinearity DNL Guaranteed monotonic +1.0 LSB
Offset Error Vos +6.0 mV
Offset-Error Tempco 6 ppm/°C
Gain Error (Note 1) GE +4.0 LSB
Gain-Error Tempco 1 ppm/°C
Power-Supply Rejection Ratio PSRR Vpp = +3.0V to +3.6V 300 vV
MATCHING PERFORMANCE (Ta = +25°C)
Gain Error GE LSB
Offset Error +1.0 mV
Integral Nonlinearity INL +0.35 + LSB
REFERENCE INPUT
Reference Input Range VREF Vpp-1.4 V
Reference Input Resistance RRer Code-dependent, minimum at code 555 hex 10 kQ
2 NAXIV
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +3.0V to +3.6V, AGND = DGND = 0V, REFAB = REFCD = 1.25V, RL = 5kQ, CL = 100pF, Ta = TmIN to TmAX, unless otherwise

noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX UNITS
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VREF = 0.67Vp-p 650 kHz
Reference Feedthrough Input code = all 0s, VRer = 1.6Vp-p at 1kHz -84 dB
g'ig?;‘t'igor;'\égjg Plus SINAD | VREF = 1Vp-p at 25kHz 72 dB
DIGITAL INPUTS
Input High Voltage I 2.0 \
Input Low Voltage ViL 0.8 \
Input Leakage Current IIN VIN = OV or Vpp 0.01 +0.1 pA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 \
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vius
Output Settling Time To +1/2LSB, VsTEP = 1.25V 16 us
Output Voltage Swing Rail to rail (Note 2) 0to VpD \
Current into FB_ 0 0.1 pA
i(iLé;_UtLdeoavl;?ge Current RL = o 0.01 1 UA
Start-Up Time Exitin
ShutdO\?vn Mode ° 20 Hs
Digital Feedthrough CS = Vpp, DIN = 100kHz 5 nv-s
Digital Crosstalk 5 nv-s
POWER SUPPLIES
Supply Voltage VbD (Note 3) 3.0 3.6 \
Supply Current IpD (Note 4) 0.82 0.98 mA
Supply Current in Shutdown (Note 4) 3 20 uA
Reference Current in Shutdown 0.01 +1 HA

Note 1: Guaranteed from code 11 to code 4095 in unity-gain configuration.
Note 2: Accuracy is better than 0.5LSB for Voyt = 6mV to Vpp - 80mV, guaranteed by PSR test on endpoints.
Note 3: Remains operational with supply voltage as low as +2.7V.
Note 4: RL = o, digital inputs at DGND or Vpp.
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TIMING CHARACTERISTICS

(Vpp = +3.0V to +3.6V, AGND = DGND = 0V, REFAB = REFCD =1.25V, RL = 5kQ, CL = 100pF, Ta = TMIN to TmAX, unless otherwise
noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CS Fall to SCLK Rise Setup Time|  tcss 40 ns
SCLK Rise to CS Rise Hold Time |  tcsH 0 ns
DIN Setup Time tDs 40 ns
DIN Hold Time tDH 0 ns
SCLK Rise to DOUT Valid
Propagation Delay Dot CL = 200pF 120 ns
SCLK Fall to DOUT Valid
Propagation Delay tboz | CL = 200pF 120 ns
SCLK Rise to CS Fall Delay tcso 40 ns
CS Rise to SCLK Rise Hold Time |  tcs1 40 ns
CS Pulse Width High tosw 100 ns
ogooood
(Vbp = +3.3V, Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY REFERENCE VOLTAGE INPUT SUPPLY CURRENT
vs. REFERENCE VOLTAGE FREQUENCY RESPONSE vs. TEMPERATURE
1 5 0 \ ‘ ‘ s 1000 z
g REFAB SWEPT 0.67Vp-p & 950 g
0 A\ g R, =50 : :
o C, = 100pF 900
4 i ) 3 850
— : 5 3 \ E g0 — |
3 [} o N = [
2, i 5 \ & 750
= ! v 3
; i g 2 N = 700
i = \ & 650
! & »
4 i -16 N 600
R, =5kQ ! \ 550
5 ‘ ! 20 500 LG00E £ FFF nex
0 05 10 15 20 25 100 560k 1.12M 1.68M 2.24M 2.8M -55-40 20 0 20 40 60 80 100 125

REFERENCE VOLTAGE (V)

FREQUENCY (Hz)

TEMPERATURE (°C)
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(Vpp = +3.3V, Ta = +25°C, unless otherwise noted.)

ESCSXVIN

SUPPLY CURRENT TOTAL HARMONIC DISTORTION
vs. SUPPLY VOLTAGE PLUS NOISE vs. LOAD OUTPUT FFT PLOT
1000 s 0.50 T T T 3 0 T T T °
950 2 045 —BQFCAgQDE\/:f*LL“ Ver = TkHz, 0.006V TO 1.6V |2
= =1Vp-p H RL = 5kQ E
. 900 040 [RL=5kQ —~ -2 CL = 100pF
< CL = 100pF 3
2 850 <035 =
= | — £ w
E 800 F——1 1 030 2 4
S ™ %0.25 g
> 700 2 020 = 60
& = 2
S 650 015 &
w
600 0.10 -80 .
550 005 |—rHH—tr—— A
CODE = FFF hex [ PO PR P P
500 L 0 -100 —
27 28 29 30 31 32 33 34 35 36 0.1 1 10 100 05 16 27 38 49 60
SUPPLY VOLTAGE (V) FREQUENCY (kHz) FREQUENCY (kHz)
FULL-SCALE ERROR REFERENCE FEEDTHROUGH
vs. LOAD AT 1kHz
0 = g 0 T r B
] L] ™ REFAB INPUT SIGI‘\IAL
& 2 = 20 VRer = 1.6Vp-p @ 1kHz
3 3 = RL = 5kQ
= w CL = 100pF
2 -4 2 40
e E
i z
w5 s
;59 -6 S 60
a4 7 &
E )
8 80 OUTA FEEDTHROUGH
s LA -
-10 -100
0.01 0.1 1 10 100 05 12 19 26 33 40
LOAD (k) FREQUENCY (kHz)
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(Vpp = +3.3V, Ta = +25°C, unless otherwise noted.)

MAJOR-GARRY TRANSITION

S
5V/div
0UTB,

B e el /\C COUPLED
50mV/div

MX5253'07
10ps/div
VRer = 1.25V, R = 5kQ, Cp = 100pF
ANALOG CROSSTALK
OUTA,
500mV/div
outs,

e e |\ COUPLED

10mV/div

MAX5253-12

10us/div

VRer = 1.25V, R = 5kQ, C( = 100pF
DAC A CODE SWITCHING FROM 00B hex TO FFF hex
DAC B CODE SET TO 800 hex

DIGITAL FEEDTHROUGH (SCLK = 100kHz)

SCLK,
2V/div

OUTA,
AC COUPLED
10mV/div

MAX5253-08

2ps/div

VRer = 1.25V, R = 5kQ, C| = 100pF
CS=PDL=CL=33V,DIN=0V
DAC A CODE SET TO 800 hex

DYNAMIC RESPONSE

OUTA,
500mV/div

MAX5253-13

10ps/div
VRer = 1.25V, R = 5kQ, C( = 100pF

SWITCHING FROM CODE 000 hex TO FB4 hex
OUTPUT AMPLIFIER GAIN = +2.6

MAXIM
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gogo
oo oo goo
1 AGND 00000000
2 FBA DACAODOOOOODDOOOOO
3 OUTA DACAODODOO
4 ouTB DACBOODOD
5 FBB DACBOOOOOOOOODODODO
6 REFAB DACAOODACBOOOOOOOOOODO
7 CcL DoODACOOO0OOOO0OOO00OOOOuUT DuPoODOUT)YDOOODOOO@OOOODODO)O
8 CS 000000000000000000
9 DIN ooooooooo
10 SCLK oo0o0o0oooooo
iR DGND 000o0000oo
12 DOUT 000o0000oo
13 UPO 0000000000000000
14 PDL goo0ooooo0o0ooO00oob0oooO0ooO0boO0bo0O0bO0O0O00O0O0O000000O000000000D
15 REFCD DACCOODACDOOOOO0O0O0O0O0O0O0
16 FBC DACCOO000000000O0
17 ouTC DACCOOOO
18 OuUTD DACDOODOO
19 FBD DACDOOODODODOOODODODOD
20 VbD ooo
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SHOWN FOR ALL 1s ON DAC
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*THE DOUT-SI CONNECTION IS NOT REQUIRED FOR WRITING TO THE MAX5253,
BUT MAY BE USED FOR READBACK PURPOSES.

0 2. Microwired 0 00O

DOUT* »| wisor §§
DN Mos
MAXIV
MAXS253 g1k sck - SPYaSP
oS | 10

CPOL=0,CPHA=0

*THE DOUT-MISO CONNECTION IS NOT REQUIRED FOR WRITING TO THE MAX5253,
BUT MAY BE USED FOR READBACK PURPOSES.

03. sP/QsPID DO OO

MSB .. LSB
——16Bitsof SerialData —— p»
Address | Control Data Bits

Bits Bits

A1 A0 | C1 CO

4 Address/ ) ‘ )
Control Bits 12 Data Bits
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16-BIT SERIAL WORD
FUNCTION
D1l..ccii DO

Al A0 C1l (o(0] MSB LSB

0 0 0 1 12-bit DAC data Load input register A; DAC registers unchanged.

0 1 0 1 12-bit DAC data Load input register B; DAC registers unchanged.

1 0 0 1 12-bit DAC data Load input register C; DAC registers unchanged.

1 1 0 1 12-bit DAC data Load input register D; DAC registers unchanged.

0 0 1 1 12-bit DAC data Load input register A; all DAC registers updated.

0 1 1 1 12-bit DAC data Load input register B; all DAC registers updated.

1 0 1 1 12-bit DAC data Load input register C; all DAC registers updated.

1 1 1 1 12-bit DAC data Load input register D; all DAC registers updated.

0 1 0 0 OOOXKAXKK Update all DAC registers from their respective input registers (exit
shutdown mode).

1 0 0 0 12-bit DAC data Load all DAC registers from shift register (exit shutdown mode).

1 1 0 0 XXXXXXXXXXXX Enter shutdown mode (provided PDL = 1)

0 0 1 0 XXXXXXXXXXXXK UPO goes low (default)

0 1 1 0 XXXXXXXXXXXXK UPO goes high

0 0 0 0 XXXXXXXXXXXXK No operation (NOP) to DAC registers

1 1 1 0 XXX Mode 1, DOUT clocked out on SCLK'’s rising edge. All DAC registers
updated.

1 0 1 0 XXX Mode 0, DOUT clocked out on SCLK'’s falling edge. All DAC registers
updated (default).

“X'=00
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00000000DACOODOODOODOOODO
0000000000000D0D0000000(CS)0
0000000000000CS000000000
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0000D0D(SCLK)OO0000000000000
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00DD00000SCLKOODODO0O0000000
0000000 (INOOODDODDDOOOOODO
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10MHzOOODOOOODOCSO00000000000
MAX525300/DACO00000000000000

Load-All-DACs-From-Shift-Register(C O O DACO
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0000000000o0ooOoMAXs253000000
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00o00o0oooooooOo)y§oooooooooooo
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ooooboo0o0ob0le500000000000O00O
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gboi1o0o0ooboobobbobobleonOon
gbooooboooooooooobopouToonOog
poooooobobooooboooODbOODbDO

gooooooooooooooowpPo)
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G

A

L COMMAND
EXECUTED

1 8 9 16

N

[ DATA PACKET (N)

one D) IEQEEBQDEEEBENIIIIBCBCBCBEDGNE’M

L MSB FROM
PREVIOUS WRITE
‘ DATA PACKET (N-1) } DATA PACKET (N) —

oot 1) A XX eo)(eriXoioy s X(oe X or e X8 X(oa )Xo X o2Xor)Xoo)

£ msB FROM

‘ PREVIOUS WRITE ‘
‘ DATA PACKET (N-1) e— DATA PACKET (N) —>

05. 0g0oooooooobooooooo

TS \ oo /L_ tesw :\'

' — foss - | ] i
1 eSO —m) i oL — ' !
; ! : Do ' -
SCLK ! 4 : ’
H
' 1
' 1

'—>.IDS'<—'
'TDH<—
01— IDOZ'
DOUT cee
06. OOOOOOOOOOOODOOOODOOO
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000000000000 00D0000000O0O0n voooooobooo
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0000000000000 00D000D0OO0OO0DoOO
000000000000 0000O0O0OIicOon0onan
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MAXIM MAXIM MAXIM
MAX5253 AX5253 MAX5253
oK SCLK SCLK SCLK
DN DN DouT DN DouT DIV DOUT |——»
cS » S S S
TO OTHER
SERIAL DEVICES
O7. MAX52530 0000000000
DIN
SCLK »
CST -
052 > L T00THER
_ SERIAL DEVICES
3 > \\
S — CS S
MAXIM MAXIM MAXIM
MAX5253 MAX5253 MAX5253
SCLK SCLK SCLK
DIN DIN DIN

08. DOOMAXS2530000DINOOOODOO
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VOUT=VREF [(2NB/4096)-1]
OO0OONBODACOOOOOOOOOODOOBOOO

0300011000000 oooooo@oooo
oooo)oooooooooooooooo

MAXIAA  REFERENCE INPUTS w3
MAX5253
REFAB REFCD Voo FBA
DAC A > i
L OUTA
FBB
DACB >
N oUTB
FBC
DACC >
s oute
FBD
Y |_
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MAX5253
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PART TEMP. RANGE PIN-PACKAGE INL
(LSBs)
MAX5253BC/D 0°Cto +70°C  Dice* +1
MAX5253AEPP  -40°C to +85°C 20 Plastic DIP +1/2
MAX5253BEPP  -40°C to +85°C 20 Plastic DIP +1
MAX5253AEAP -40°C to +85°C 20 SSOP +1/2
MAX5253BEAP -40°C to +85°C 20 SSOP +1
MAX5253BMJP  -55°C to +125°C 20 CERDIP** +2

* Dice are specified at Ta = +25°C, DC parameters only.
**Contact factory for availability and processing to MIL-STD-883.

googo

TRANSISTOR COUNT: 4337

ab

inimm(uinininl * A

— || —— *
B Al

e

(¢

K

L —

SSOP
SHRINK
SMALL-OUTLINE
PACKAGE

INCHES MILLIMETERS
PMI™UIN [ MAX | MIN | MAX
A [ 0068 [ 0078 | 173 | 1.99
A1 [ 0.002 | 0.008 [ 005 [ 0.21
B | 0010 | 0015 | 025 | 0.38
c | 0.004 [ 0.008 [ 009 [ 0.20
D SEE VARIATIONS
E [0.205 [ 0209 | 520 [ 5.38
e 0.0256 BSC 0.65 BSC
H [0301 [0311 | 765 | 7.90
L | 0025 [ 0037 | 063 | 095
o 0 8 0 8
INCHES |MILLIMETERS
DIM | PINS 5 TMaX | MIN | MAX
D | 14 |0.239]0.249] 6.07 | 6.33
D | 16 |0.239]0.249 | 6.07 | 6.33
D | 20 |0.278|0.289 | 7.07 | 7.33
D | 24 |0.317|0.328] 8.07 | 8.33
D | 28 |0.3970.407 | 10.07 | 10.33
21-0056A
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TEL. (03)3232-6141 FAX. (03)3232-6149
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