19-1734; Rev 0; 5/00

ATED D OOO140000000DAC

gd

MAX52640080014000000000000
0000000O00MAC)DOOONOODODONOOOOOn
000000000000000000+14/-9v000
000000000000000000000000
000-4vO0+9VOOO0000O000MAX52640 00
0000000003000000000000200
0000200DACOO0O0O0O0OOD100400
DACOOODOOOOOOOOOOOOOOODOOO
0000000000000DACOOO0OOOOO00
00000000000O0MAX526400Vpp = +7V 0
+14V0OVss = -5V0 -9VOVee = +4.75V0 +5.25V0
0DoO0oO0O0O0ooo0ooon

MAX52640 0140 0000000000000 O00O0O
uboboobobooobobooooboobboooboa
ODACOOO0OO0OO0ODDOODACODDODOOOOCODDOOO
DACODODOOO0OOODOO0OOODObOOoOooOosod
oboooooos3spoooboooobooooobooog
gboboooboboooobobobooobobon
000000000000 ooood{D)ooooooo
O0ODACOODDODOODDDOOOODLDODOOOO
ODACOOOODOODODDODODLDOOOOOOOO
gbACOO0OO0OO0OOO0OOooon

O0O0O0OCLRODOO8OODACOODOOODODOOO
O0O00O0ODUTGNDOODOOOODO0ODOODODO
CLROVppO OO OOOCMOSOOOOODOODOO
0000000000000 0D0O0DOOTTL/CMOS
gooooooooo

MAX52640“A’0 000000 INLO +4LSBOB"O0 0 0 O
gOoDOINLO x8LSBOOO*A’™0ODO0OO0O*B"OO0OO
ob4400MQFPOOOOOOOOOOOOOOO

gooooooo
000000 (ATE)
Oooo00oO0o0
00o000C0000000000
oooooo
0000000000000
00ooo00O0C0O0O00/0000
SONETOOOOOO OO

gooooooooooboooooooobobooooooboobono
ooooo

MAXI N

INAKXI WV

00
o0oo0ooo0oi1400000
Oo0o0ooOooooosodbDACOOO
gooooooogo
Oo00o00o0oo0ooooooooOooooos+evd-4v
0o0ooobooooono22us
0 ogilo,000pFO00oooobOog
O0oO0o0oooo30omv
0000000 10mA(typ)
0o0o0oooobooa400 MQFP
g0oo0ooooooooooooa
O0000000O00oO0obACOO0OOOOO
OO00OOCLROOCOODOODACOOCOOUODUTGND
oooon
0O
PIN- INL
PART TEMP. RANGE PACKAGE (LSB)
MAX5264ACMH 0°C to +70°C 44 MQFP +4
MAX5264BCMH 0°C to +70°C 44 MQFP +8
oogo
TOP VIEW 8 . i
epgeB8 pgee
33nho&# £3533
/e
SYSGNDAB [ 1 | 33 ] SYSGNDGH
ouTA [2] [32 ] OUTH
REFAB- [ 3| [ 31 | REFGH-
REFAB+ [ 4 | EEGW
Voo 5] MAXIV 29 ] CLR
Vs L6 MAX5841 28] 013
b 7} [27] D12
A2 8] [26 ] p11
AL o] [25 ] D10
A0 [10] 24 D9
cs [} 23] D8
\g;d%BESBEBSB
MQFP

Maxim Integrated Products 1

gobooooboooooooooooooboooboooboooOoooobObooOoOoDbDOobOOobObObObOODbOOobOOOObO0ObODOODODODODOOOO
gooooooooobooooooooooobo0oooooboo0oooobooooooboOoooDboboOonoo

oooooDOoo0oOoooDbOooOoO0ooooOoOobOOoO00ooDbDOOO000ooDoOOOOn0Onowww.maxim-ic.com

VOCSXVIN



MAX5264

ATED OOOO140000000 DAC
ogoonoooonononn

ABSOLUTE MAXIMUM RATINGS

VDD 1O GND .o -0.3V to +16.8V Maximum Current into Any Signal Pin...........cccoocoeeens +50mA
Vss to GND ... .-10.8V to +0.3V OUT_ Short-Circuit Duration to Vpp, Vss, and GND. ................ 1s
VCC O GND .o -0.3V to +6V Continuous Power Dissipation (TA = +70°C)
A_,D_,WR,CS, LD, CLRto GND............. +0.3V to (Vcc + 0.3V) 44-Pin MQFP (derate 11.1mW/°C above +70°C).......... 870mwW
REF____+ REF___ - Operating Temperature Range..........cccocvevrveeennnen.

DUTGND_ _ (Vss - 0.3V) to (Vpp + 0.3V) Junction Temperature................
OUT e Vpp to Vss Storage Temperature Range
Maximum Currentinto REF_ ,DUTGND_ _ ........... +10mA Lead Temperature (soldering, 10s)

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 = +14V, Vss = -9V, Vcc = +5V, VoND = VDuTGND_ _ = 0, VREF_ _ _ _+ = +4.500V, VRer_ _ _ _- = -2.000V, RL = 10kQ,
CL = 50pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
STATIC PERFORMANCE (ANALOG SECTION)
Resolution N 14 Bits
. MAX5264A +4
Relative Accuracy INL LSB
MAX5264B +8
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Zero-Scale Error *4 +8 LSB
Full-Scale Error +8 +16 LSB
Gain Error +4 +10 LSB
Gain Temperature Coefficient (Note 1) 0.15 20 Fgg;?c
DC Crosstalk (Note 1) 14 75 uv
REFERENCE INPUTS
Input Resistance 1 MQ
Input Current +1 +10 HA
REF_ _ _ _+ Input Range 15 4.5 Vv
REF__ _ _- Input Range -2.0 -15 \Y
%i';—e———” (REF____) 3 6.5 v
Vpp- (2 VRer____+)Range 35 8.5 \
(2-VREF___ _-)-VssRange 35 5 \
Vpp - (VREF____+) Range 7.5 10 V
(VREr___ _-)-VssRange 5 7 \
ANALOG OUTPUTS
Maximum Output Voltage 9 VpD - 2 \Y
Minimum Output Voltage Vss + 2 -4 V
Resistive Load to GND 5 kQ
Capacitive Load to GND (Note 2) 10,000 pF
DC Output Impedance (Note 1) 0.5 Q
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +14V, Vss = -9V, Vcc = +5V, VeND = VpuTeND_ _ = 0, VREF_ _ _ _+ = +4.500V, VRer_ _ _ _- = -2.000V, RL = 10kQ,
CL = 50pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
DUTGND_ _ CHARACTERISTICS
Input Impedance per DAC 55 115 kQ
Input Current per DAC (Note 1) -120 73 MA
Input Range -2 2 Vv
DIGITAL INPUTS
Input Voltage High VIH 2.4 \Y
Input Voltage Low ViL 0.8 \Y
Input Capacitance CIN (Note 1) 10 pF
Input Current IIN VIN=0orVcc -1 1 HA

POWER SUPPLIES

Vpp Analog Power-Supply

Range VoD 115 14 \Y,
\égiggalog Power-Supply Vss 9 65 Vv
VDD - Vss 18 23 v
Digital Power Supply Vce 4.75 5 5.25 \Y
Positive Supply Current IbD RL = 10kQ, Vout_ = 9V (Note 3) 20 mA
Negative Supply Current Iss RL = 10kQ, Vout_ = -4 (Note 4) 20 mA
Digital Supply Current Icc (Note 5) 05 mA
(Note 6) 5
PSRR, AVouTt /! AVDD VpD = 14V +5% 94 dB
PSRR, AVouT / AVss Vss = -9V +5% 98 dB

INTERFACE TIMING CHARACTERISTICS

(Vpbp = +14V, Vss = -9V, Vcc = +5VY, VGND = VDbuTeND__ = 0, VREF_ _ _ _+ = +4.500V, VREF_ _ _ _- = -2.000V, Figure 2, TA = TMIN
to TmAXx, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

CS Pulse Width Low t1 50 ns
WR Pulse Width Low to 50 ns
LD Pulse Width Low t3 50 ns
CS Low to WR Low ta 0 ns
CS High to WR High ts 0 ns
Data Valid to WR Setup te 50 ns
Data Valid to WR Hold t7 0 ns
Address Valid to WR Setup tg 15 ns
Address Valid to WR Hold tg 0 ns

MAXIN 3
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DYNAMIC CHARACTERISTICS

(Vpp = +14V, Vss = -9V, Vcc = +5V, VeND = VpuTeND_ _ = 0, VREF_ _ _ _+ = +4.500V, VRer_ _ _ _- = -2.000V, RL = 10kQ,
CL = 50pF, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output Settling Time To +1LSB of full scale 22 us
Output Slew Rate 1 Vius
Digital Feedthrough (Note 7) 3 nvs
Digital Crosstalk (Note 8) 3 nVs
Digital-to-Analog Glitch Impulse 120 nvs
DAC-to-DAC Crosstalk 3 nvs
Channel-to-Channel Isolation 100 dB
Output Noise Spectral Density At f = 1kHz 130 nVviVHz

Note 1: Guaranteed by design. Not production tested.

Note 2: Guaranteed by design when 220Q resistor is in series with C. = 10,000pF.
Note 3: All DAC latches at full scale (Ox3FFF).

Note 4: All DAC latches at zero scale (0x0000).

Note 5: All digital inputs (D_, A_, WR, CS, LD, and CLR) at GND or Vcc potential.
Note 6: All digital inputs (D_, A_, WR, CS, LD, and CLR) at +0.8V or +2.4V.

Note 7: All data inputs (DO to D13) transition from GND to Vcc, with WR = Vcec.

Note 8: All digital inputs (D_, A_, WR, CS, LD, and CLR) at +0.8V or +2.4V.

oogoon
(Vpp = +14V, Vss = -9V, Vcc = +5V, VGND = VDuTeND__ =0, VREF_ _ _ _+ = +4.500V, VREF_ _ _ _- =-2.000V, TA = +25°C, unless
otherwise noted.)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY INL AND DNL ERROR
vs. DIGITAL CODE vs. DIGITAL CODE vs. TEMPERATURE
0.4 = 0.4 8 0.4 §
| g ] &
03 z 03 E 2
0.2 02 03 INL | —
/
| //
. 01 i = 01 o L —
2 2 2
= ) x
> 0 - & 0.2
-0.1 0.1 - | DNL
02 mEmy 02 0.1
|
-0.3 ik 03 i ‘
-0.4 -0.4 0
0 4000 8000 12,000 16,000 0 4000 8000 12,000 16,000 0 10 20 30 40 50 60 70
DIGITAL CODE DIGITAL CODE TEMPERATURE (°C)
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(Vpp = +14V, Vss = -9V, Vcc = +5V, VGND = VDuTeND__ =0, VREF_ _ _ _+ = +4.500V, VREF_ _ _ _- =-2.000V, TA = +25°C, unless

otherwise noted.)

ZERO-SCALE AND FULL-SCALE ERROR
vs. TEMPERATURE
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02 FULL SCALE \
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(Vpp = +14V, Vss = -9V, Vcc = +5V, VGND = VDuTeND__ =0, VREF_ _ _ _+ = +4.500V, VREF_ _ _ _- =-2.000V, TA = +25°C, unless
otherwise noted.)

MAJOR CARRY GLITCH IMPULSE MAJOR CARRY GLITCH IMPULSE GAIN ERROR
(0 x 1FFF - 0 x 2000) (0 x 2000 - 0 x 1FFF) vS. VREF (VREF+ - VREF-)
3 3 12 : «
3 3 A SEETABLE1 |2
] |4 2 _ f : 10 E
) 1 1 = LD | | = 2
5V/div | S 5V/div . 08
| = \
" - 1 Z 06
1 o
||| 4 M - .'- 8 04 \
out |3 out g
smv/div ¥ Smv/div 02 3
| JI} 0 AN
0.2 N
D[ ——E
04
2us/div 2ps/div 0 2 4 6 8 10
Ver (V)
DNL (MAX, MIN) ZS.E.
vs. VReF (VREF+ - VREF-) vs. VRe (VREF+ - VREF-)
0.4 « 14 .
SEETABLE L |3 A SEETABLE 1 |3
03 : - z 12 N |
c |y \
= 02 1.0
9 E : N8
=01 =
= 3 08
zZ o cp ¢
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s 406
=01
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a 0.4
02 B D
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0. e
-0.4 0
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vs. VReF (VREF+ - VREF-) vs. VREF (VREF+ - VREF-)
08 3 05 2
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VOLTAGE A B C D E
VREF 2 4 6.5 8 9.5
VREF+ 1 225 45 6
VREE- -1 -1.75 -2 -3 -3.5
VbD 7 7 11 12 14
Vss -5 -5.5 -6 -8 -9

Note: VREF = VREF+ - VREF-
googd
oo oo OO
1 DUTGNDAB | QUTAD DOUTBU 000000000000 0000000000OUTADOUTBI DUTGNDABL [0
0000000CIROOOOOOOUTADOUTBO O OOODUTGNDABOD 00000000

2 OUTA DACADOOOOOOOOO

3 REFAB- | DACAOUBOOOUOODODOOOO

4 REFAB+ | DACADOBOUOOOOOOOO

5 38 VDD 00000000000+14v00000000000000000000000000000000000

’ ooooOoOoOOOOOOOOOOOO0O0O0OO

6 Vss 00000000000-9v00000000000000000000000000000000000

ooooOoOoOoOOOO0OOOO0O0O0O00OooO

7 D 0000000000000 0000000000000000000000000DACOI00000

000000DACOOCOCOCOLDOO0000000000000000bOOOOOOOoooooonon

8 A2 0C0O0O000o2(MsSB)

9 Al oooooooa

10 A0 00000000(LSB)

11 CS D0o0O00oooO00oooooooo

. 00000000000000000000000000000000000WRDCSDOO0O000000
12 WR 0000000000000 00000000000WRDOCSOOOOO0O0O00O0A20A000000
OoOobACOOOOOOOOOOOOOOOOO

13 Vee 0000o0000000+5v00000000000000000000000000000MmMO0
oooooooo

14 GND oooo

15-28 D0-D13 | OO0O00COO0O0130000000000OOONODOCO

29 TR 000000CLROIOOO0O0O0O0O0O0O0O0DACOOOOOOOOOOOODUTGND_ 000000000
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t3 —»
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(NOTE 3)

NOTES:

1. ALL INPUT RISE AND FALL TIMES MEASURED FROM 10% TO 90% OF
+5V. ty =ty = 5ns.

2. MEASUREMENT REFERENCE LEVEL IS (ViNH + VINL) / 2.

3. IFLD IS ACTIVATED WHILE WR IS LOW, THEN LD MUST STAY LOW
FOR t3 OR LONGER AFTER WR GOES HIGH.

2. JboooOoooooo
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FUNCTION

DAC A input latch

DAC B input latch

DAC C input latch

DAC D input latch

DAC E input latch

DAC F input latch

DAC G input latch

PR, OlO|lO|O

PP O|O|FR|F,|O|O
P O|lFRP|O|FRL|O|FR|O

DAC H input latch

U3. Jguuougooogd

CLR FUNCTION

Input register transparent

Input register latched

Input register latched

DAC register transparent

,_
kol x| x| x|g

2
x| x| x|r|o|Q

X | X | X| X[ X

DAC register latched

3
><><><I—‘><Om

Outputs of DACs at
DUTGND_

Outputs of DACs set to volt-
age defined by the DAC
register, the references,
and the corresponding
DUTGND_ _

X =Don't care
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INPUT CODE VO(EL;XZ%T(V)
111111 1111 1111 +8.999207
10 0000 0000 0000 +2.500
010011 1011 0010 +610p
00 0000 0000 0001 -3.999207
00 0000 0000 0000 -4.000

Note: Output voltage is based on REF+ = +4.5V, REF- = -2.0V,
and DUTGND = 0.

Ubob0000OvVppc20000OO000O0OO0DOOO
002 xREF-O2 x REF+O0O000O0DO0@CDOOODOO
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oooooobDDOMAXS2640 000 000000O0ODODO

O
+VRer-U

DATA
Vour = ZEVREF+ ~ VREF-
= VOUTGND
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DATAO DO O O00D016383(214 - 1)00 0 MAX5264
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TRANSISTOR COUNT: 13,225
PROCESS: BiCMOS
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MILLIMETERS INCHES
DIM| MIN MAX MIN MAX
A [2.032 [2.388 [0.080 [0.094
AlL[0.102 [0.254 [0.004 |0.010
A2[1.930 [2.134 [0.076 [0.084
b [0.305 [0.457 [o0.012 0018
c 0102 |0254 |0.004 |0010
D [12.954[13.462 | 0.510 | 0.530
D1[9.906 [10.109 | 0.390 |0.398
D3| 8.000 REF 0.315_REF
£ [12954]13.462 [ 0510 [0.530
E1]9.906 [10.109 [0.390 [0.398
£3] 8.000 REF 0.315 REF
e | 0.800 REF 0.0315 REF
L 0635 [0.940 [0.025 [0.037
alo -0 ‘0 [0
A2
0\
! L
Al L] !
NOTES: DETAIL "A” S
. DI&E1 DO NOT INCLUDE MOLD FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS PROPRIETARY [NFORMATION
NOT TO EXCEED .254mm¢.010". TITe:
3. CONTROLLING DIMENSION: MILLIMETER. PACKAGE OUTLINE, MQFP, 44L
4. MEETS JEDEC MO-108-AA-2. ArrRavaL PCUMENT ConTRAL 10 A 1/
21-0826 cC 1
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