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MAX5101

+2.7V +5.5V
8 DAC

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.3V to +6V
D_, A_, WR to GND -0.3V to +6V
OUT_10 GND . -0.3V to Vpp
Maximum Current into Any Pin ..o, +50mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin TSSOP (derate 5.7mW/°C above +70°C) .......... 457mW

Operating Temperature Range

MAXS101_EUE .o, -40°C to +85°C
Maximum Junction Temperature ..............ccccooviiniinn.. +150°C
Storage Temperature Range ..........c.ccccoovvenn. -65°C to +150°C
Lead Temperature (soldering, 10S€C) .......ccccovvvvveiiiennnnn.. +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

(Vbp = +2.7V to +5.5V, RL = 10kQ, C| = 100pF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vpp = +3V and

Ta = +25°C.)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY
Resolution Bits
o MAX5101A +1
Integral Nonlinearity (Note 1) INL LSB
MAX5101B +2
Differential Nonlinearity (Note 1) DNL Guaranteed monotonic +1 LSB
Zero-Code Error ZCE Code = 00 hex +20 mV
ézg(ﬁgge{”m Supply Code = 00 hex, Vpp = 2.7V t0 5.5V 10 mv
Zero-Code Temperature Code = 00 hex £10 VG
Gain Error (Note 2) Code = FO hex +1 %
gg'e?;i'iri;%?emperamre Code = FO hex +0.001 LSB/°C
DAC OUTPUTS
Output Voltage Range RL = 0 VDD V
DIGITAL INPUTS
) Vpp = 2.7V to 3.6V 2
Input High Voltage VIH Voo = 3.6V 0 5.5V 3 \
Input Low Voltage ViL 0.8 \
Input Current lIN VIN = Vpp or GND +1.0 pA
Input Capacitance CIN 10 pF
DYNAMIC PERFORMANCE
Output Voltage Slew Rate From code 00 to code FO hex 0.6 V/us
Output Settling Time (Note 3) To 1/2LSB, from code 10 to code FO hex 6 us
(CNh;r;nAre)l—to—Channel Isolation Code 00 to code FF hex 500 nVs
Digital Feedthrough (Note 5) Code 00 to code FF hex 0.5 nVs
2 MNAXI/V




+2.7V +5.5V
8 DAC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7V to +5.5V, RL = 10kQ, CL = 100pF, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Vpp = +3V and
Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Digital-to-Analog Glitch Impulse Code 80 hex to code 7F hex 90 nVs
Wideband Amplifier Noise 60 uVRMS
Shutdown Recovery Time tSDR To +1/2LSB of final value of VouT 13 us
Time to Shutdown tSDN IDD < 5pA 20 us
POWER SUPPLIES
Power-Supply Voltage VbD 2.7 55 V
Supply Current (Note 6) IDD 280 520 uA
Shutdown Current 1 3 pA
DIGITAL TIMING (Figure 1) (Note 7)

Address to WR Setup tAs 5 ns
Address to WR Hold tAH 0 ns
Data to WR Setup tDs 25 ns
Data to WR Hold tDH 0 ns
WR Pulse Width twR 20 ns

Note 1: Reduced digital code range (code 00 hex to code FO hex) due to swing limitations when the output amplifier is loaded.

Note 2: Gain error is: [100 (VF0,meas - ZCE - VFo,ideal) / VDD]. Where VFo meas is the DAC output voltage with input code FO hex, and
VFo,ideal is the ideal DAC output voltage with input code FO hex (i.e., VDD - 240 / 256).

Note 3: Output settling time is measured from the 50% point of the falling edge of WR to +1/2LSB of VouT's final value.

Note 4: Channel-to-Channel Isolation is defined as the glitch energy at a DAC output in response to a full-scale step change on any
other DAC output. The measured channel has a fixed code of 80 hex.

Note 5: Digital Feedthrough is defined as the glitch energy at any DAC output in response to a full-scale step change on all eight
data inputs with WR at Vpp.

Note 6: RL = «, digital inputs at GND or Vpp.

Note 7: Timing measurement reference level is (ViH + VIL) / 2.

MAXIMN 3
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MAX5101

+2.7V +5.5V
8 DAC

ADDRESS ///>< ADDRESS VALID X///////////

[ ths —do{t—— tig —— >} — ta-—]

L/

|<— tDs-—>|<— tDH-—>|

o JLLITTTTX o XL

SEE NOTE 7, ELECTRICAL CHARACTERISTICS

1.

(Vbp = +3V, RL = 10kQ, CL = 100pF, code = FF hex, Ta = +25°C, unless otherwise noted.)

DAC ZERO-CODE OUTPUT VOLTAGE DAC FULL-SCALE OUTPUT VOLTAGE
vs. SINK CURRENT vs. SOURCE CURRENT SUPPLY CURRENT vs. TEMPERATURE
12 . 10 g 260 ] )
10 / g . g 240 Vop=5V; CODE = FoHex | |2
/N z
08 = 290
= Vo =3V // <6 % Vpp=3V; CODE = FOHEX |
— = oc A
3 0.6 /,(\ 3 ) — Vpp =5V g 200 Voo :‘5v, CO‘DL o‘o HEX
o
— o
04 / 7 Vop =5V L | V=3V z 10 Voo = 3V; CODE = 00 HEX
Yo ) —— —
02 . 160 —
/ 1 DAC AT CODE 00 OR FO
0 . 140 LLZDACS AT CODE 00 (f, - )
0 2 4 6 8 10 0 2 4 6 8 10 40 20 0 20 4 60 8 100
SINK CURRENT (mA) SOURCE CURRENT (mA) TEMPERATURE (°C)
WORST-CASE 1LSB DIGITAL STEP WORST-CASE 1LSB DIGITAL STEP
CHANGE (NEGATIVE) CHANGE (POSITIVE)
DAC CODE FROM 80 T0 7F HEX |2 DAC CODE FROM 7F TO 80 HEX. [
CH L - 4 CH ‘
A
} \\\
o
CH2 oot S

2us/div 2us/div

CH1 = WR, 2V/div CH1 =WR, 2V/div
CH2 = VuTa, 50mV/div, AC-COUPLED CH2 = Vgua, 50mV/div, AC-COUPLED

4 MAXIMV




+2.7V +5.5V
8 DAC

()

(Vpbp = +3V, RL = 10kQ, C|_ = 100pF, code = FF hex, Ta = +25°C, unless otherwise noted.)

DIGITAL FEEDTHROUGH GLITCH IMPULSE DIGITAL FEEDTHROUGH GLITCH IMPULSE
(0 TO 1 DIGITAL TRANSMISSION) (1 TO 0 DIGITAL TRANSMISSION) POSITIVE SETTLING TIME

CH1 }

08

DAC CODE FROM 10 TO FO HEX I ‘

MAX5101-06
MAX5101-07
MAX5101

CHl |——— CH1

CH2 : CH2

%
|

0T0 1 DIGITAL TRANSITION ON “** 170 0 DIGITAL TRANSITION ON
ALL DATABITS (WITH WR HIGH) - ALLDATABITS (WITH WR HIGH) o
200ns/div 200ns/div Tus/div
CH1=D7, 2V/div CH1=D7, 2V/div CH1 = WR, 2V/div
CH2 = Vouta, 1mV/div, AC-COUPLED CH2 =Vours, 1mV/div, AC-COUPLED CH2 = Voura, 2V/div

INTEGRAL AND DIFFERENTIAL NONLINEARITY
NEGATIVE SETTLING TIME vs. DIGITAL CODE
0.5

0.4
0.3

; 02
DNL
o | : 01

0 N

I Be
01 BES
: 02 -
|

CH2 : : L
03 INL

04

05
Tus/div 0 32 64 9 128 160 192 224 256

CH1 =WR, 2V/div DIGITAL CODE

CH2 = Vouta, 2V/div

DAC CODE FROM F0 TO 10 HEX RL =

N —
MAX5101-09

MAX5101-10

INL/DNL (LSB)

MAXIMN
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MAX5101

+2.7V +5.5V

1 OUTB | DACB
2 OUTA | DAC A
3 VDD 0.1pF Voo GND
4 WR ( ) A0 Al DAC WR
5-12 | D7-DO 7 0
13 A1 DAC (MSB)
14 AO DAC (LSB)
15 GND
16 OUTC | DACC
MAX5101 AO Al
DO D7 DAC ( 1
MAX5101 DAC ) WR DAC
Vbb WR
DAC  (OUTA OUTB)
3 8
WR
8 MAX5101
( Vpp
)
MAX5101
Al=H AO=H
3
( )
MAX5101
DAC 0.6V/us (
10kQ 100pF VoD ) 00=
+1/2LSB hex
6us
DAC 13ps
MAX5101 VoD
DAC (Vour)
GND AC
GND
V = (Ng Vpp)/256
out = (Ng  Vpp) Vop Vop GND
Ng DAC 0.1pF
DAC
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+2.7V +5.5V
8 DAC

1. MAX5101

C )

A0

OPERATION

Input data latched

DAC A input latch transparent

DAC A input latch transparent

DAC A input latch transparent

Enter shutdown mode

MAXIMN

< |ZT|—|xT|—|x

TRANSISTOR COUNT: 6848
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MAX5101

+2.7V +5.5V
8 DAC

%)
o
- 5 COMMON DIMENSIONS w
l— 1.00 100 X % [MILLIMETERS INCHES &
s %[ MIN. MAX. | MIN. MAX. 2
— Al — .10 .043 [=
[ ””””””” Al 005 15 | 002 | 006
( \& A 085 55 | .033__| 037
[ H ] b| 019 30 [ .007 | .0I2
bl 019 0.25 | 007 | 010
1.00 v c| 0090 020 0035 | .008
i [cl 0090 | 0135 [ 0035 | .0053
D |SEE_VARIATIONS |SEE VARIATIONS
E| 430 | 450 | 160 [ 177
] e[ 065 BSC 026 BSC
_ Hl 625 | 650 | 246 [ 256
SR L[ 050 [ 070 | 020 | 028
N|SEE_VARIATIONS [SEE_VARIATIONS
N Y| 285 [ 315 112 124
10P_VIEW BOTTOM VIEW el oo T § Q° 8°
[JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
cal A 3 MIN. MAX. MIN. MAX.
he AB 14 490 510 | 193 | 201
| \ \ ¢ AC 16 4.90 510 193 201
I (VT P (= = | aCEP [1e D | a90 | Sio | 193 | o0l
% =7 X | 285 | 2315 [ .2 124
! AD 20D | 640 | 660 | 256 | 260
! SEATING E AD-FP 20( D 6.40 6.60 252 .260
D PLANE DETAIL *A* X 4.00 4.34 157 171
AL 24 7.70 | 790 | .303 | .31
SIDE VIEW ND VIEW AF 28 560 | 580 | 378 | 386
AF-EP 960 | 980 | .378 | .386
. X | 535 | 565 | .21 222
—
ng T bl
J_ PARIING VITH PLATING\/V\

‘—% s _J. LEAD TIP DETAIL
L. petan o e )

1
BASE METAL —1

NOTES: A
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 mm PER SIDE.

2 PROPRIETARY [NFORMATION

3. CONTROLLING DIMENSION: MILLIMETER. e

4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.

S. DIMENSIONS X AND Y APPLY TO EXPOSED PAD (EPY VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 4.40nn BODY, 0.65m PITCH

6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002*. APPROVAL m"“"a’lmg"o‘g: *‘é 1/
- 1

<FIN I HRASH
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