19-1557; Rev 0; 10/99

+2.7V +5.5V

MAX5100 +2.7V +5.5V

(DAC)

DAC

MAX5100
8

MAX5100

00 hex

MAXIMN

1nA

8
20

DAC

D/A
TSSOP

4

8 DAC

DAC

INAKXI WV

8 DAC

+2.7V  +5.5V

0.4mA
1nA
20 TSSOP
Vbb
PART TEMP. RANGE PIN-PACKAGE 'NE
' (LSB)
MAX5100AEUP  -40°C to +85°C 20 TSSOP +1
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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND ..o -0.3V to +6V
D_, A_, WR, SHDN, LDACto GND........c.ccoevvvrirnrn. -0.3V to +6V
REF 1O GND ...oooiiiiiicee -0.3V to (Vpp + 0.3V)
OUT_ 10 GND it -0.3V to Vpp
Maximum Current into Any Pin ..o, +50mA

Continuous Power Dissipation (Ta = +70°C)
20-Pin TSSOP (derate 7.0mW/°C above +70°C) ....... 559mwW

Operating Temperature Range

MAXS5100_EUP ..o, -40°C to +85°C
Maximum Junction Temperature ...........ccccoocveviiiiinannn. +150°C
Storage Temperature Range ..o, -65°C to +150°C
Lead Temperature (soldering, 10S€C) ........cccccvvvvvivrrnne. +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

(VbD = VREF = +2.7V to +5.5V, R = 10kQ, C|_ = 100pF, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Vpp = VREF

=+3Vand Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY
Resolution Bits
o MAX5100A 1
Integral Nonlinearity (Note 1) INL LSB
MAX5100B +2
Differential Nonlinearity (Note 1) DNL Guaranteed monotonic +1 LSB
Zero-Code Error ZCE Code = 00 hex +20 mV
éeTO'C.Ode'E”C’r Supply Code = 00 hex, Vpp = 2.7V to 5.5V 10 mv
ejection
Zero—ppde Temperature Code = 00 hex +10 UV/°C
Coefficient
Gain Error (Note 2) Code = FO hex +1 %
Gain-Error Temperature Code = FO hex +0.001 LSB/°C
Coefficient
Vpp = 2.7V to 3.6V, ’
VREF = 2.5V
Power-Supply Rejection Code = FF hex LSB
Vpp = 4.5V t0 5.5V, ’
VREF = 4.096V
REFERENCE INPUT
Input Voltage Range 0 VbD \
Input Resistance 320 460 600 kQ
Input Capacitance 15 pF
DAC OUTPUTS
Output Voltage Range RL = 0 VREF V
DIGITAL INPUTS
) Vpp = 2.7V to 3.6V 2
Input High Voltage VIH Vv
Vpp = 3.6V to 5.5V 3
Input Low Voltage ViL V
Input Current IIN VN = Vpp or GND +1.0 PA
Input Capacitance CIN 10 pF
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = VREF = +2.7V to +5.5V, R = 10kQ, C|_ = 100pF, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vpp = VREF

=+3Vand Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
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 ys
(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
Digital-to-Analog Glitch Impulse Code 80 hex to code 7F hex 90 nVs
VREF(DC) = 1.5V TKEHF S oA 70
gg?oal—to—N0|se plus Distortion SINAD | Vpp = 3V, z dB
code = FF hex REF = 2.5Vp-p at 60
10kHz
Multiplying Bandwidth \F}EE - g-\?\/_g-dpé \éiﬁgev%; 15V, 650 W
Wideband Amplifier Noise 60 uVRMS
Shutdown Recovery Time tSDR To +1/2LSB of final value of Voyr 13 us
Time to Shutdown tSDN IbD < BpA 20 us
POWER SUPPLIES
Power-Supply Voltage VbD 2.7 55 Y
Supply Current (Note 6) IDD 370 700 pA
Shutdown Current 0.001 1 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 tps 25 ns
Data to WR Hold tDH 0 ns
WR Pulse Width twR 20 ns
LDAC Pulse Width (Note 8) D 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:

and VFo,ideal is the ideal DAC output voltage with input code FO hex (i.e., VREF - 240 / 256).

Note 3:
Note 4:

other DAC output. The measured channel has a fixed code of 80 hex.

Note 5:

data inputs with WR at Vpp.

Note 6:
Note 7:
Note 8:

MAXIM

RL = «, digital inputs at GND or Vpp.
Timing measurement reference level is (ViH + VL) / 2.
If LDAC is activated prior to WR’s rising edge, it must stay low for t p (or longer) after WR goes high.

Output settling time is measured from the 50% point of the falling edge of WR to +1/2LSB of VouT's final value.
Channel-to-channel isolation is defined as the glitch energy at a DAC output in response to a full-scale step change on any

Gain error is: [100 (VFo,meas - ZCE - VFo,ideal) / VREF]. Where VFo meas is the DAC output voltage with input code FO hex,

Digital feedthrough is defined as the glitch energy at any DAC output in response to a full-scale step change on all eight
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(Vpbb = VREF = +3V, RL = 10kQ, C_ = 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 5 6 3 340 g
2 E 1DAC AT CODE 00 OR FO, £
" / Z ; g 320 | 3DACS AT 00 (R = ) 2
: 2 | T | | Voo=>5V;CODE= FOHEX [2
—— = | \ | 1
08 ” 4 T —1 = gy | Yoo=5V: CODE 00 HEX
s Vop = Veer =3V / s g x
S 06 s 3 Vo =Veer =3V = 260 o
<} DD = VREF
2 /r(\ 2 ~ ~ o \Viop = 3V; CODE = FO HEX
z o L=
04 / 77— VoD = VRer = 5V —— 2 % { % ; /
0 / / 1 220 ™oy =3V: CODE = 00 HEX
' r 200
0 0 180
0 2 4 6 8 10 0 2 4 6 8 10 40 20 0 20 40 60 8 100
SINK CURRENT (mA) SOURCE CURRENT (mA) TEMPERATURE (°C)
SUPPLY CURRENT vs. REFERENCE VOLTAGE SUPPLY CURRENT vs. REFERENGE VOLTAGE TOTAL HARMONIC DISTORTION PLUS NOISE
(Vpp =3V) (Vpp =5V) AT DAC OUTPUT vs. REFERENCE AMPLITUDE
300 = 320 . o
1DAC AT CODE 00 OR FO, 3DACSAT00 (R ==) |2 1DAC AT CODE 00 OR FO, 3 DACS AT 00 R_==0) | O [Voo=sav £
280 | | H | | s 40 |DAC CODE = FF HEX 5
CODE=FO z 300 CODEZTO E Ve = SINE WAVE CENTERED AT 1.5V g
— 260 — - o0 | 80kHz FILTER
E B o A .
= %0 |/ = S 30
2 2 z
S 20 S 260 S 4
i~ = * 20tz e siaaL | 'O RS
a 200 CODE =00 a T -5
S S 20 CODE = 00 = \ K\ \
180 0 P \
2
220 % ———
160 70
1kHz REF SIGNAL
140 200 -8y b———
0 05 10 15 20 25 30 0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25
REFERENCE VOLTAGE (V) REFERENCE VOLTAGE (V) REFERENCE AMPLITUDE (Vj-p)
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+2.7V +5.5V
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C )

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

TOTAL HARMONIC DISTORTION PLUS NOISE REFERENCE INPUT WORST-CASE 1LSB DIGITAL STEP CHANGE
AT DAC OUTPUT vs. REFERENCE FREQUENCY FREQUENCY RESPONSE (NEGATIVE)
- 10 - —
O Nopowv E g o CH1 =LDAC, 2V/div
40 | DAC CODE = FF HEX g 0 Sy g CH2 = Vgura, 50mV/div, |2
VRer = SINE WAVE CENTERED AT 1.5V z 10 b4 z AC-COUPLED :
0 | 1kHz FREQUENCY = DAC CODE FROM
_ 500kHz FILTER 1 = 80 T0 7F HEX
S 3 8 1 T
5 R \
S /' A = @
— o =
=+ REF = 0.5Vp-p A P = )
Z -5 p-p (,__.- a
....... \pf e S 60
B e e £
/’,ik 70
-70 REF =2Vpp -80 | CODE = FF HEX, REF IS 1V SIGNAL
| \ VRer = 1.5V
0 m IR AR R
1 10 100 0.01 0.1 1 10 Tus/div
FREQUENCY (kHz) FREQUENCY (MHz)
WORST-CASE 1LSB DIGITAL STEP CHANGE DIGITAL FEEDTHROUGH GLITCH IMPULSE DIGITAL FEEDTHROUGH GLITCH IMPULSE
(POSITIVE) (0 TO 1 DIGITAL TRANSITION) (1 TO O DIGITAL TRANSITION)
: CH1=LDAC, 2v/div  |E [ CH1 =D7, 2V/div H 1z ©1 CHI=D7, 2V/div g
CH2 = Vouta, 50mV/div, |2 CH2 = Vouta, 2mV/div, g ...2.CH2 = Vpura, 2mV/div, g
L AC-COUPLED g AC-COUPLED Lo E ©© . AC-COUPLED |
.l......i...1... DAC CODE FROM 070 1DIGITAL TRANSITION ON -~ ] “"2 1700 DIGITAL TRANSITION ON
© 051 TFTOBOHEX ALLDATABITS WTHWRHIGH, . © © . ALLDATABITS (WITHWR HIGH,
T SREPRPPPRI - e LDACLOW)/ —.-.[DAC LOW)
BT SO SRR RN RN SOOOE SR T S DU T TR O ‘ \
N B » | |
% B
Tus/div 20ns/div 20ns/div
INTEGRAL AND DIFFERENTIAL NONLINEARITY
POSITIVE SETTLING TIME NEGATIVE SETTLING TIME vs. DIGITAL CODE
: — - — — . 05 -
Lo CH1 = WR, 2v/div |2 S0 CHI=WR2vdv |E RL=x g
IR CH2 = Voura, 2V/div |3 ST CH2 = Voura, 2V/div | 04 :
A + DAC CODEFROM |2 DAC CODEFROM {2 03 E
10 70 FO HEX 10 7O FO HEX 0
T SN T IO Z o DAL
z 0 o X -
: : 2 o S SRR
02 INL
03
B 04
........ N i N N _05
Tus/div Tus/div 0 32 64 96 128 160 192 224 256
DIGITAL CODE
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1 ouTtB DAC B
2 OUTA DAC A
3 VDD Oll,JF Vbp GND
4 REF
5 SHDN SHDN GND
6 WR ( ) A0 Al DAC WR
7-14 D7-DO 7 O
—— DAC  ( ) [DAC
15 LDAC DAC
16 A1 DAC (MSB)
17 AO DAC (LSB)
18 GND
19 OUTD | DACD
20 OUTC | DACC
DAC 0.6V/us
10kQ 100pF
MAX5100  DAC +1/2LSB
6us
MAX5100  REF
8
( 460kQ 15pF
) 0 Vpp DC
0O Vpp AC
REF DAC
DAC (VouT)
Vout = (Ng  VRer)/256
2 MAX5100 Ng DAC
MAX5100 nA MAX5100 AO Al
DO D7 DAC (1
DAC
)
WR DAC
13us WR
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1 INPUT DAC A - _
4 $ LATCH A :|,> LATCH :|,> DACA 4 > OUTA
- INPUT DACB > B .
Hi $ LATCHB :|,> LATCH :|,> DACE A > o
07y | t 4 R N
INPUT DACC -
—I- $ LATCH C :1,> LATCH :|,> pAce > 4 > oute
INPUT DACD B .
\___f‘> LATCHD :,‘> LATCH :,|> DACD + > Ut
MT] ] ] i
A0 » CONTROL s,
A > LOGIC "’/'wz;;:);"'
+
WR [DAC REF  SHDN
2.
1L.SB Rs Rgreg/
1. MAX5100 S TREF
( ) 256 Rs<
[DAC | WR | A1 | AO LATCH STATE 1kQ 8
H H | X | X | Inputand DAC data latched Vrer DC 0.1pF REF
. GND
H L L L DAC A input latch transparent
L H X X All 4 DACs’ DAC latches
transparent
DAC A input registers transpar-
L | L | L | L | entandall4DACs DAC REF Vop
latches transparent
H L L H DAC B input latch transparent REF  Vpbp
H L H L DAC C input latch transparent
H L H H DAC D input latch transparent
H= L= X =
GND AC
MAX5100 LDAC 4 DAC GND
LDAC Voo Vpobp GND
DAC 0.1puF
LDAC DAC
WR LDAC
2 DAC
( Vob
) 00 hex
TRANSISTOR COUNT: 6848
8
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[%]
o
% COMMON _DIMENSIONS w
I—— 100 100 X % [MILLIMETERS INCHES 5
%[ MIN. MAX. MIN. MAX. !
32 1l Al — 110 043 2
] ” ” ” ” ” ” ” ” A 005 15 [ 002 [ 006
\§ Al 085 095 | 033 | .037
[ H ] b| 019 30 | .007 0l2
bl 0.9 0.25 007 010
100 c| 0090 020 | .0035 | .008
¢ 9 Y [l 009 | 0135 | .0035 | .0053
D[SEE_VARIATIONS [SEE VARIATIONS
£ 4.30 450 | 169 177
i e 0.65 BSC 026 BSC
_ ) H| 625 65 246 | 256
T BAD L[ 050 0.70_|_.020 .028
N|SEE_VARIATIONS [SEE_VARIATIONS
N Y[ 285 3.1 . 124
TOP VIEW BOTTOM VIEW al 0° 8° Q° 8°
JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
cal A MIN. | MAX. | MIN. | MAX.
—I l— fe AB 4D [ 490 510 | 193 201
. Jamy \ £ AC 161D 4.90 S.10 193 201
ﬂ;jgjmj]ﬁdFD:D:Eﬁ i (/5 s S | aC-tp [16[D | 490 [ Si0 | 193 [ 201
‘{ X | 285 215 [ 112 124
! AD 20D | 640 660 | 252 | .260
' SEATING SEE o AD-fP [20]|D 6.40 6.60 252 .260
D PLANE DETAIL "A* X 4.00 434 157 171
AE 24 7.70 7.90 | .303 [ .31
SIDE VIEW N W AF 28 560 | 980 | .378 | .386
AF-EP 960 980 | .378 | .386
. X | 535 565 | .t 222
025 bl
BSC ]
J_ PAGL][NG r WITH PLATING\
1 & LEAD TIP DETAIL
% L. peran ). |
« BASE METAL —1
NOTES: »
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH. /VI /J K I /VI
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 1S mm PER SIDE. o ns o
3. CONTROLLING DIMENSION: MILLIMETER. e
4. MEETS JEDEC OUTLINE MO-153 VARIATIONS AB, AC, AD, AE, AF.
S. DIMENSIONS X AND Y APPLY 10 EXPOSED PAD (EPY VERSIONS ONLY. PACKAGE OUTLINE, TSSOP, 4.40nn BODY, 065rm PITCH
6. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002". APPROVAL m"“"e’lc“g‘*o"é: *‘é 1/
- 1
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