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MAX5120/MAX5121

+3V/+5v 12

DAC

ABSOLUTE MAXIMUM RATINGS

VDD 10 AGND, DGND .....ocooiiiiiiiiiiiiicie -0.3V to +6V
AGND to DGND......coviviiiiiiins -0.3Vto +0.3V
Digital Inputs to DGND.........ocoiiiiiiiiiiic -0.3V to +6V
Digital Outputs (DOUT, UPO) to DGND......-0.3V to (Vpp + 0.3V)
OUT to AGND ..ottt -0.3V to (Vpp + 0.3V)
OSto AGND .....coovviinnen, (AGND - 4V) to (Vpp + 0.3V)
REF, REFADJ to AGND ........c.cccooviiii -0.3V to (VpD + 0.3V)

Maximum Current into Any Pin.........occoviiiiiie 50mA
Continuous Power Dissipation (Ta = +70°C)

QSOP (derate 8.00mW/°C above +70°C).........c........... 667mwW
Operating Temperature Range ..........ccccccooeeeen. -40°C to +85°C
Storage Temperature Range .........cc..coeeeeenenne, -65°C to +150°C
Lead Temperature (soldering, 10SEC) ......cccoovviiiireennnnn. +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—MAX5120 (+5V)
(VbD = 45V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference, RL = 5kQ, CL = 100pF, 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 12 Bits

. ) MAX5120A -0.5 0.5
Integral Nonlinearity (Note 1) INL LSB
MAX5120B -1 1
Differential Nonlinearity DNL -1 1 LSB
Offset Error (Note 2) Vos -10 10 mV
Gain Error GE -3 -0.2 3 mV
Full-Scale Voltage VFs Code = FFF hex, Ta = +25°C 4.0458 4.095 4.1442 \Y
R MAX5120A 3 10
E)l:)”eﬁii?;i:(?\lrgi)ee?;wre TCVFs MAX5120B 10 30 ppm/°C
Power-Supply Rejection Ratio PSRR 4.5V <Vpp<5.5V 20 250 pv/v
REFERENCE
Output Voltage VREF Ta = +25°C 2.5 \
Vol Temperatur MAX5120A 3

ggttar?fliléie(r)lttage Fperatue TCVReF MAX5120B 10 ppm/°C
Reference External Load Regulation | Vout/louT | 0 < louT < 100pA (sourcing) 0.1 1 WV/UA
Reference Short-Circuit Current 4 mA
REFADJ Current REFADJ = Vpp 3.3 7 HA
DIGITAL INPUT
Input High Voltage VIH 3 \
Input Low Voltage ViL 0.8 \
Input Hysteresis VHYS 200 mV
Input Leakage Current lIN VIN =0 or Vpp -1 0.001 1 HA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 V
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \
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+3V/+5Vv 12

DAC

ELECTRICAL CHARACTERISTICS—MAX5120 (+5V) (continued)

(VDD = 45V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference, RL = 5kQ, CL = 100pF, 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 0.6 V/us
Output Settling Time To +0.5LSB, VsTEP = 4V 20 us
Output Voltage Swing (Note 4) 0to VpD \
OS Input Resistance Ros 83 121 kQ
Time Required to Exit Shutdown 2 ms

. =Vpp, f = 100kHz
Digital Feedthrough \(/:SSCLK S%VFS)_CFL_K 00kHz, 5 Vos
POWER REQUIREMENTS
Power-Supply Voltage (Note 5) VbD 4.5 5.5 \
Power-Supply Current (Note 5) IDD 500 600 pA
Power-Supply Current in Shutdown ISHDN 3 20 pA

ELECTRICAL CHARACTERISTICS—MAX5121 (+3V)

(Vbp = 43V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference,

TmaAX, unless otherwise noted. Typical values are at Ta = +25°C.)

RL = 5kQ, CL = 100pF, TA = TmIN to

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits

o MAX5121A -1
Integral Nonlinearity (Note 1) INL LSB
MAX5121B -2 2
Differential Nonlinearity DNL -1 1 LSB
Offset Error (Note 2) Vos -10 10 mV
Gain Error GE -5 -0.2 5 mV
Full-Scale Voltage VFs Data = FFF hex, Ta = +25°C 2.0229 2.0475 2.0721 V
- MAX5121A 3 10
e oo ER P
Power-Supply Rejection Ratio PSRR 2.7V <Vpp £3.3V 20 250 pv/vV
REFERENCE
Output Voltage VREF Ta =+25°C 1.25 \
MAX5121A 3

83;%?;\42?&96 Temperature TCVRer e - opm/°C
Reference External Load Regulation | Vout/louT | 0 < louT < 100pA (sourcing) 0.1 1 uV/UA
Reference Short-Circuit Current 4 mA
REFADJ Current REFADJ = Vpp 3.3 7 pA
DIGITAL INPUT
Input High Voltage VIH 2.2 V
Input Low Voltage ViL 0.8 V
Input Hysteresis VHYS 200 mV

MAXIMN
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MAX5120/MAX5121

+3V/+5Vv 12

DAC

ELECTRICAL CHARACTERISTICS—MAX5121 (+3V) (continued)

(Vbp = 43V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference, RL = 5kQ, CL = 100pF, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input Leakage Current IIN VIN=0orVpD -1 0.001 1 pA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VoH ISOURCE = 2mA Vpp - 0.5 \Y
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 V/us
Output Settling Time To +0.5LSB, VsTEP = 2V 20 ys
Output Voltage Swing (Note 4) 0to Vpp \
OS Input Resistance Ros 83 121 kQ
Time Required to Exit Shutdown 2 ms

- CS=Vpp, f = 100kHz,
Digital Feedthrough VoL E%VS%K 5 nv-s
POWER REQUIREMENTS
Power-Supply Voltage (Note 5) VbD 2.7 3.6 \
Power-Supply Current (Note 5) IDD 500 600 HA
Power-Supply Current in Shutdown ISHDN 3 20 HA

TIMING CHARACTERISTICS—MAX5120 (+5V)

(VDD = +5V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference, RL = 5kQ, CL = 100pF, Ta = TMIN to
TmaAX, unless otherwise noted. Typical values are at Ta = +25°C.)

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
SDI Setup Time tDs 40 ns
SDI Hold Time tDH 0 ns
Iif;;i;;?iirtmoD[;%;TTi\rgagd oot | CLOAD = 200pF I
ST Do 3k
SCLK Rise to CS Fall Delay Time tcso 10 ns
CS Rise to SCLK Rise Hold Time tcs1 40 ns
CS Pulse Width High tcsw 100 ns

MAXIMN




+3V/+5Vv 12 DAC

TIMING CHARACTERISTICS—MAX5121 (+3V)

(Vbp = 43V £10%, OS = AGND = DGND = 0V, 33nF capacitor at REFADJ, internal reference, RL = 5kQ, CL = 100pF, Ta = TmIN to
TwmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Clock Period tcp 150 ns
SCLK Pulse Width High tcH 75 ns
SCLK Pulse Width Low tcL 75 ns
CS Fall to SCLK Rise Setup Time tcss 60 ns
SCLK Rise to CS Rise Hold Time tCSH 0 ns
SDI Setup Time tDS 60 ns
SDI Hold Time tDH 0 ns
Egaé;iiir:Ongy”Ti\ﬂd oot | CLoAp = 200pF i
Propagation Delay Time. 002 | CLon = 2000 200 | s
SCLK Rise to CS Fall Delay Time tcso 10 ns
CS Rise to SCLK Rise Hold Time tcst 75 ns
CS Pulse Width High tcsw 150 ns
Note 1: Accuracy is guaranteed as shown in the following table:
VDD Accuracy Guaranteed
) From Code: To Code:
5 10 4095
3 20 4095

Note 2: Offset is measured at the code closest to 10mV.

Note 3: The temperature coefficient is determined by the “box” method in which the maximum AVouT over the temperature range is
divided by AT.

Note 4: Accuracy is better than 1.0LSB for Vout = 10mV to (Vpp - 180mV). Guaranteed by PSR test on end points.

Note 5: RLoAD = « and digital inputs are at either Vpp or DGND.

(VDD = +5V (MAX5120), Vpp = +3V (MAX5121), RL = 5kQ, CL = 100pF, OS = AGND, Ta = +25°C, unless otherwise noted.)

MAX5120 MAX5120
INTEGRAL NONLINEARITY vs. DIFFERENTIAL NONLINEARITY vs. MAX5120
DIGITAL INPUT CODE DIGITAL INPUT CODE REFERENGE VOLTAGE vs. TEMPERATURE
0.20 . 0.20 . 2510 g
015 g 015 g §
010 NN M. E 040 \ | ES = 2505 E
0.05 0.05 =
S0 = 0 = 2500
= % %
0.05 : -0.05 5
-0.10 ! i 0.10 = 2495
015 -0.15
020 020 2.490
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 60 -40 20 0 20 40 60 80 100
DIGITAL INPUT CODE DIGITAL INPUT CODE TEMPERATURE (°C)
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MAX5120/MAX5121

+3V/+5Vv 12
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( )

(Vpp = +5V (MAX5120), Vbp = +3V (MAX5121), R = 5kQ, C. = 100pF, OS = AGND, Ta = +25°C, unless otherwise noted.)
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( )

(Vpp = +5V (MAX5120), Vbp = +3V (MAX5121), R = 5kQ, C. = 100pF, OS = AGND, Ta = +25°C, unless otherwise noted.)

0.3

0.2

0.1

INL (LSB)

400

350

300

250

200

SUPPLY CURRENT (uA)

150

100

2.046

2.044

2.042

2.040

FULL-SCALE OUTPUT (V)

2.038

2.036

MAXIMN

MAX5121
INTEGRAL NONLINEARITY
vs. DIGITAL INPUT CODE
|
LI [
0 1000 2000 3000 4000 5000
DIGITAL INPUT CODE
MAX5121
SUPPLY CURRENT vs. TEMPERATURE
R g
CODE = AAA HEX g
|~ CODE =000 HEX -
L—"
60 -40 -20 0 20 40 60 80 100

TEMPERATURE (°C)

MAX5121
FULL-SCALE OUTPUT vs. TEMPERATURE

1 1
RL = 5kQ
CL = 100pF

MAX5120/21 toc-19

60 -40 20 0 20 40

TEMPERATURE (°C)

60 80 100

DNL (LSB)

SCALE ERROR (LSB)

FULL

SUPPLY CURRENT (uA)

0.25

0.15

-0.25

400

375

350

325

300

275

250

0.50

0.25

-0.25

-0.50

-0.75

1.00

MAX5121
DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE

MAX5120/21 toc-14

0 1000 2000 3000 4000 5000
DIGITAL INPUT CODE
MAX5121

SUPPLY CURRENT vs. SUPPLY VOLTAGE
CODE=AMAHEX | +— |7
/

| CODE =000 HEX
——
25 27 29 31 33 35 37

SUPPLY VOLTAGE (V)

MAX5121
FULL-SCALE OUTPUT vs. RESISTIVE LOAD

MAX5120/21 toc-20

0.1 1
RL (k)

10 100

1.250

1.248

1.246

1.244

REFERENCE VOLTAGE (V)

1242

1.240

1.0

0.8

0.6

0.4

SHUTDOWN CURRENT (uA)

0.2

0

MAX5121
REFERENCE VOLTAGE vs. TEMPERATURE
60 -40 -20 0 20 40 60 80 100

TEMPERATURE (°C)

MAX5121
SHUTDOWN CURRENT vs. TEMPERATURE

60 -40 -20 0 20 40

TEMPERATURE (°C)

60 80 100

MAX5121
DYNAMIC RESPONSE RISE TIME

MAX5120/21-21
—_—

‘ cS
| 2V/div

/ out

2us/div

LCLSXVIN/OC LSXVIN

500mV/div



MAX5120/MAX5121

+3V/+5Vv 12

DAC

(

)

(Vpp = +5V (MAX5120), Vbp = +3V (MAX5121), R = 5kQ, C. = 100pF, OS = AGND, Ta = +25°C, unless otherwise noted.)
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\ - AC COUPLED AC COUPLED
2us/div 2us/div Sus/div
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4 PDL 1
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5 CLR DAC DAC
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9 DGND
10 DOUT
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CS DIN SCLK Vpp AGND DGND
| | |
o Vv
FDL > R 16-BIT » DOUT
PD »| CONTROL "]  SHIFT REGISTER —— ] e .
OUTPUT o
0s
A
RSTVAL > DECODE
IR > CONTROL
12 06384R
MAXIMN \ Y
MAX5120 _ | INpUT DAC
WIAX5121 P REGISTER [ REGISTER [ DAC> > OUT
GAIN = 1.6384X
BANDGAP 1125V A A A, ‘(?x\ 2.5V, (1.25V)
REFERENCE o
4k %FERENCE
BUFFER
() FOR MAX5121 ONLY REFADJ REF
1.
MAX5120/MAX5121 12 DAC 3
DAC 16 /
DAC
1.6384V/V -
( 1) MAX5120/MAX5121
DAC DC
REF*
MAX5120 +4.095V MAX5121 +2.0475V hd
DAC AGND
R-2R
( 2
SHOWN FOR ALL 15 ON DAC
*INTERNAL 2.5V (MAX5120) AND 1.25V (MAX5121)
MAX5120 MAX5121 OR EXTERNAL REFERENCE.
+2.5V(MAX5120) 2. R-2R DAC

+1.25V(MAX5121)

10ppm/ (max) REF 100pA
100pF
(1%) REFADJ 3a
(MAX5120) 3b(MAX5121)
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+3V/+5Vv 12 DAC
REFADJ AGND 5kQ 100pF
33nF DAC 0.6V/pys  +0.5LSB
20yus 1kQ
(t ) REFADJ oS
4kQ CREFADJ +1V (O
-1.566V ( =-[
T =4kQ Cggrapy -1] Vos) +1V
(1V+Vger 1.6384V/V) DAC
REF REFADJ
Vpp
(AC DC ) REF MAX5120/MAX5121
VREF (PD )
OV (Vpp-1.4V)
3LA
(REFADJ = Vpp OS = 1 DAC
AGND)
VOUT:[VREF (NB/4096)] 1.6384V/V
NB MAX5120/MAX5121
(0 4095) Vrer MAX5120/MAX5121
1.6384V/V REF
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DAC
DAC
MAX5120/MAX5121
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MAX5121 DAC 200s
+1.25V
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MAX5120 +2.5V
+4.095V
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MAXIM MAXIMN
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400k
100k REFADJ

33nF |g—;|

3a. MAX5120

10

3b. MAX5121
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+3V/+5Vv 12

DAC

1.
16-BIT SERIAL WORD
FUNCTION
c2 C1l Cco D11 ............... DO | SO*
0 0 0 XXXXXKXXXXXX 0 No operation.
0 0 1 12-Bit DAC Data 0 Load input register; DAC register unchanged.
0 1 0 12-Bit DAC Data 0 Simultaneously load input and DAC registers; exit shutdown.
0 1 1 KXXXXXXXXXXX 0 Update DAC register from input register; exit shutdown.
1 0 1 XXXXXXXXXXXX 0 Shutdown DAC (provided PDL = 1)
1 0 0 XXXXXXXXXXKX 0 UPQO goes low (default).
1 1 0 XXXXXXXXXXXX 0 UPO goes high.
1 1 1 TXXXXXXXXKXX 0 Mode 1; DOUT clocked out on SCLK'’s rising edge.
1 1 1 OOXXXXXXXXXX 0 Mode 0; DOUT clocked out on SCLK'’s falling edge (default).
* SO (¢}
(PDL) Voo
(PDL)
PDL —
DAC SS
PDL
DIN [ MoSI
MAXIWV SI;Ié%STPI
MAX5120
WAX5121 SCLK soi (PICTBPICT?)
(PD)
PD MAX5120/MAX5121 _
CS [&— 10
PD
MAX5120/MAX5121
PDL ( ): PIC16/PIC17 ONLY CPOL=0, CPHA=0
CHE =1, CKP =0, SMP =0,
SSPM3-SSPMQ = 0001
1
( ) 4. SPI/QSPI (PIC16/PIC17)
(SPI/QSPI/MICROWIRE/PIC16/PIC17)
MAX5120/MAX5121 3 SoLK S
SPI QSPI PIC16/PIC17( 4) MICROWIRE( 5) NI MICROWIRE
2 MAX5120 PORT
3 12 (MSB MAX5121  DIN & S0
) 1 ( )
( 2 CS |- 110
MAX5120/MAX5121
5. MICROWIRE
« DAC
. DAC
. DAC

MAXIMN
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MAX5120/MAX5121

+3V/+5Vv 12 DAC
CS 16 SSP PIC16  PIC17
2 1 (SPI MICROWIRE
PIC16/PIC17 ) MAX5120/MAX5121 (SSP)
¢z c1  co( 1) PIC16/PIC17 (LC)
. DOUT SPI 4
PIC16/PIC17
. (SSPCON)
. (SSPSTAT) 3 4
PIC16/PIC17
6
_ _ SPI PIC16/PIC17 uC 8
CS CS H SAC
DIN SCLK 5 1 .
CS 5 5
3 / CIZ:)ZACC:L co (o oI
SCLK
DAC DIN 8 3
MAX5120 10MHz MAX5121 6.6MH 7
5120 10MHz 5 6.6MHz ©2 c1 co) .
(D11 D7) 2 8
(D6 DO) SO
2.
MSB ..ot LSB
= 16 BITS OF SERIAL DATA =
Control Bits MSB .... Data Bits ..... LSB Sub-Bit
C2,C1,C0 | DT DO S0
G
LCOMMAND
SCLK EXECUTED
1 8 9 16
DIN c2 X1 X co Xpr1Xp1oX 09 X 08 X 07 X_ D6 X 05 X D4 X D3 X D2 X D1 X D0 X S0 )
6.
tocsw ,
© N el N
! o s tosH :4_> fost
SCLK

DIN

=)
[

tho2 " pH

DouT

12
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+3V/+5Vv 12 DAC

3. SSPCON
MAX5120/MAX5121 SYNCHRONOUS SERIAL-PORT CONTROL REGISTER
CONTROL BIT SETTINGS (SSPCON)
WCOL BIT7 X Write Collision Detection Bit
SSPOV BIT6 X Receive Overflow Detection Bit
Synchronous Serial Port Enable Bit.
SSPEN BITS5 ’ 0: Disables se_rial port and com‘igures these pins as /O port p?ns.
1: Enables serial port and configures SCK, SDO, and SCI as serial-
port pins.
CKP BIT4 0 Clock Polarity Select Bit. CKP = 0O for SPI master-mode selection
SSPM3 BIT3 0
SSPM2 BIT2 0 Synchronous Serial Port Mode Select Bit. Sets SPI master mode
SSPM1 BIT1 0 and selects fcLk = fosc / 16.
SSPMO BITO 1
X =
4. SSPSTAT
MAX5120/MAX5121 SYNCHRONOUS SERIAL-PORT CONTROL REGISTER
CONTROL BIT SETTINGS (SSPSTAT)
SMP BIT7 0 glPel 3;1?;32;2 gﬁ{gﬁtleﬂrir:se. Input data is sampled at the mid-
CKE BIT6 ’ ggéglgfctigigﬁjilg?fit Data will be transmitted on the rising
D/IA BIT5 X Data Address Bit
P BIT4 X Stop Bit
S BIT3 X Start Bit
R/W BIT2 X Read/Write Bit Information
UA BIT1 X Update Address
BF BITO X Buffer Full Status Bit
X =
(UPO)
DOUT UPO
(1
( ) 1/0
MAX5120/MAX5121
( 1) CLR
( 0) UPO
16
SPI QSPI MICROWIRE
PIC16/PIC17
1 DIN 15.5

DOUT

MAXIMN 13
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DAC
(INL)
( 8a) ( 8c)
( DAC
)
«C )
DAC
8d
(DNL) ( 8d)
( 8b) 1LSB
DNL 1LSB
T 7 T ":’. T Br\/
g v 2 1LSB“—
[2a} .
2, o S P2 £
= R =R DIFFERENTIAL LINEARITY
s R = ERROR (-1/4 LSB)
= ’ oD -
= {;JATSTEP E 3
=) 4 \
3 3 '::, jmm/zLSB) § /}LSB :, \‘
g 2 ";' g| 2 l, ‘\\ \4 i /r
0" = N R N L’
) gL 1 " LNEARIY ERROR T/ 5B
T 001 (1/4158) (+1/4L5B)
0‘ )
0 ) 0 e
000 001 010 011 100 101 110 111 000 00t 010 011 100 101
DIGITAL INPUT CODE —= DIGITAL INPUT CODE —
8a. 8b.
I i .
+ Lt e - IDEAL FULL-SCALE QUTPUT—_
T 3 ACTUAL P [ e i
s DIAGRAM ~~a, + = GAIN ERROR .
& Re % (-11/4 LSB)
v '¢' e W 6 .;'
=] .® e 2 °
= 2 . bt = IDEAL DIAGRAM K .- ?
5 ¢" . \,' P e
2 . o DEAL DIAGRAM E S
= A I s et
o ‘\ . s Rt FULL-SCALE
g | | ACTUAL g° 2 R OUTPUT
= OFFSET ,» E-
= POINT,* OFFSET ERROR . S
* IDEAL OFFSET (H1/4LS8) % &
o &Z&_PONT ) 0 &5
000 001 010 011 ¢ 000 100 101 110 11
DIGITAL INPUT CODE — DIGITAL INPUT GODE —
8c. 8d.
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+3V/+5Vv 12

DAC

DAC

DAC

DAC

9 MAX5120/MAX5121 1.6384V/V
®
+2.5
MAX5120 OV +4.095V
MAX5121 +1.25V
oV +2.0475V 5
10
(ON]

MAX5120/MAX5121 11
(OS = OUT)
Vour
Vour = Vrer [{G (NB/4096)} - 1]

NB DAC VREF

( ) G

11 MAX5120/

MAX5121
(MAX4162)
2VIV 6

(RSTVAL) (CLR)

MAX5120/MAX5121 DAC RSTVAL
(CLR)
CLR
RSTVAL=DGND 0
RSTVAL=Vpp

CLR 40kQ
Vpp)

(VeLr - Vpp - 0.5V)/40kQ

DAC
(PD=0)

MAXIMN

+5V/+3V

REF

INAXIM
MAX5120
MAX5121

AGND

GAIN =1.638V/V %7

DGND

9. (1.25V/2.5V)
(OS = AGND)
REFADJ Vpp
+5V/+3V
REF
REFADJ 0 .
maxim ‘v Vos
MAX5120 R
MAX5121
¥ L
10. DAC
+5V/+3V 50k 50k
REF
Vop
MAXIM
MAX5120

Vour

 AMAXIAN
out MAX4162
DGND  AGND V-
11. (+1.25V/+2.5V)
REFADJ

Vbp
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+3V/+5Vv 12 DAC

MAX5120/MAX5121

5. ( = 1.6384V)
DAC CONTENTS ANALOG OUTPUT
SUB-BIT INTERNAL REFERENCE
MSB LSB EXTERNAL REFERENCE
SO MAX5120 MAX5121
1111 1111 1111 0 +4.0950V +2.0475V +VREF (4095 / 4096) - 1.6384
1000 0000 0001 0 +2.049V +1.0245V +VREF (2049 / 4096) - 1.6384
1000 0000 0000 0 +2.048V +1.024V +VREF (2048 / 4096) - 1.6384
0111 1111 1111 0 +2.047V +1.0235V +VREF (2047 / 4096) - 1.6384
0000 0000 0001 0 +1mV +0.5mV +VREF (1 /4096) - 1.6384
0000 0000 0000 0 ov ov oV
6. 11
DAC CONTENTS ANALOG OUTPUT
SUB-BIT INTERNAL REFERENCE
MSB LSB EXTERNAL REFERENCE
SO MAX5120 MAX5121
1111 1111 1111 0 +2.49878V +1.24939V VREF - [ {2 - (4095 / 4096)} - 1]
1000 0000 0001 0 +1.2207mV +610.35pV VREF - [ {2 - (2049 / 4096)} - 1]
1000 0000 0000 0 ov ov VREF - [ {2 - (2048 / 4096)} - 1]
0111 1111 1111 0 -1.2207pV -610.35pV VREF - [ {2 - (2047 / 4096)} - 1]
0000 0000 0001 0 -2.49878V -1.24939V VREF - [ {2 - (14096)} - 1]
0000 0000 0000 0 -2.5V -1.25V -VREF
> SCLK SCLK SCLK
[ I I
MNMAXI MAXI MNAXI
MAX5120 MAX5120 MAX5120
MAX5121 MAX5121 MAX5121
> DIN DouT DIN DOUT DIN pouT f—>
> cs cs cs T0 OTHER
SERIAL DEVICES
12. 1/0 DIN/DOUT
1 MAX5120/
1 (DOUT) MAX5121 DAC 1 DIN
(DIN) ( 13)
MAX5120/MAX5121
( 12) _
IC CS
I/0
16 MAXIMN




+3V/+5Vv 12

DAC

AC
MAX5120/MAX5121
14 REF
AC AC AGND
AGND
DAC
(RSTVAL = DGND) (RSTVAL =
Vop) 4.7\F 0.1pF
AGND
=
DIN » eee
SCLK - eee
CS1 »-
052 » \. T0OTHER
_ SERIAL DEVICES
{3 »
: Ll I S L L
MAXIM MAXIM MAXIM
MAX5120 MAX5120 MAX5120 cee
MAX5121 MAX5121 MAX5121 -
SCLK SCLK SCLK
DIN DIN DIN
13. 1 (DIN)
+5V/+3V B
V3V
AC 26k
REFERENCE
INPUT
MAXIM
MAX495
U
500mVp-p REF Vo R
08
0.6384R 17
DAC TUT
INAXIMN
MAX5120
aGhD  MAX5121 panp
< L
14. AC

MAXIMN
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MAX5120/MAX5121

+3V/+5Vv 12 DAC

TRANSISTOR COUNT: 3308
SUBSTRATE CONNECTED TO AGND.

&

3

—»I |e— 8
H H H H H H H * H H H H H H INCHES MILLIMETERS
\ | 7 £ DIM| MIN [ MAX [ MIN | Max
‘ A floe1 |.068 |155 173

SEE VARIATIONS

| E/2 / L\ AL 004 | 0058 | 0102 | 0249

A2| 055 |06l | 140 | 155

H f Y B | 008 |02 |020 | 031
1 y

/ )— 50 [4s7 [38t [ 399

C [.0075 | 0098 | 091 | 0.249
D
E
> Y e 025 BSC 0.635 BSC
U0 OO0l Jguuy Uit
-— h [ol0 | of6e 025 | 041
N L
X N
X
Y
o

0l6 | 035 | 04L 0.89
SEE VARIATIONS
SEE_VARIATIONS

071 | .087 | 1.803 [ 2.209

- [ 8 Jo [8
VARIATIONS:
B—» | — INCHES MILLIMETERS
—— j~— H h X 45°——| ~— MIN. | Max | MIN | MAX|N
J_ A2 D[1gs [.49e [ 480 | 498 [16]an)
) ) I I c |s].0020 |.0070 [ 005 | 018
LL , _[ I x|l07 |23 | 272 | al2
wiifalflililalalile B/ ——\ 2357 Tous Tese Tore ool
1 N T s [.0500 | o550 [ 1270 | 1397
D o E J L p]337 [.344 [s56 [874 [24]ac]
Al L s|.0250 |.0300 [ 0635 0.7¢2]
D|.386 .393 9.80 9.98
NDTES S$].0250 [.0300 |0.635] 0.762
X[.271 .287 6.88 7.29

{. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

® Excrep oo pek sme VA 4V/ D . eV44

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY FROPRICTARY I ATION
TO 16 AND 28 LEAD POWER-QSOP PACKAGES. " e iea s
4. CONTROLLING DIMENSIONS: INCHES. s L -~ LALLM 1
21-0055 B A
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MAX5120/MAX5121

+3V/+5Vv 12 DAC

NOTES

4 N
=)\-=ih)e o
<FID-IP)C %R EH
0169-005100o0o0o0o0o0o0oo3-30-16100001000
_ Y, TEL. (03)3232-6141 FAX. (03)3232-6149
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