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PART TEMP RANGE ~ PIN-PACKAGE 1 9E
(LSB)
MAX517ACPA  0°Cto +70°C 8 Plastic DIP 1
MAX517BCPA  0°Cto +70°C 8 Plastic DIP 1.5
MAX517ACSA  0°Cto +70°C  8SO 1
MAX517BCSA  0°Cto +70°C 8 SO 1.5
MAX517BC/D 0°Cto +70°C  Dice* 15

Ordering Information continued at end of data sheet.
*Dice are specified at Ta = +25°C, DC parameters only.

**Contact factory for availability and processing to MIL-STD-883.
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DAC
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DAC ov
MAX517/MAX518 8 DIP SOP
MAX519 16 DIP SOP
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TOP VIEW
° N/
ouTo E E OUT1 (REF0)
GND E NAXIN z| Voo
MAX517
SCL E MAX518 E ADO
SDA E E AD1
DIP/SO
() ARE FOR MAX517
Pin Configurations continued at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ...,
OuUT_ .

REF_ (MAX517, MAX519)...........
AD_ i
SCL, SDA 10 GND....ovvvveeeeeeeeiieeeecciiiieeees

............. -0.3V to +6V MAX51 C_ _
Maximum Current into Any Pin........ccccooiiiiiiiiniieree e 50mA MAX51_E_ _
Continuous Power Dissipation (Ta = +70°C) MAX51_MJB

8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ...727mW
8-Pin SO (derate 5.88mW/°C above +70°C)
8-Pin CERDIP (derate 8.00mW/°C above +70°C)

Storage Temperature Range
Lead Temperature (soldering, 10s)

16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) .842mW

16-Pin Narrow SO (derate 8.70mW/°C above +70°C) ...696mW

16-Pin CERDIP (derate 10.00mW/°C above +70°C)......800mW
Operating Temperature Ranges

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
(VDD =5V £10%, VREF =4V (MAX517, MAX519), RL = 10kQ, CL = 100pF, TA = TMIN to TMAX, unless otherwise noted.

Typical values are Ta =+25°C.)

PARAMETER |symBOL | CONDITIONS TYP  MAX | UNITS |
STATIC ACCURACY
Resolution Bits
MAX51 _A +1
Total Unadjusted Error (Note 1) TUE LSB
MAX51 B *1.5
Differential Nonlinearity (Note 1) DNL Guaranteed monotonic +1 LSB
MAX51 _C 18
Zero-Code Error ZCE Code = 00 hex MAX51 E 20 mV
MAX51 BM 20
MAX51 _C +1
Zero-Code-Error Supply Rejection Code = 00 hex MAX51 E +1 mV
MAX51 BM +1
Zero-Code-Error Temperature Coefficient Code = 00 hex +10 pv/ec
MAX51 C +18
Full-Scale Error ,\C/I%'élsﬁfn?f;‘ae 4 | MAXSL E +20 mv
MAX51 BM +20
MAX517, MAX519 | MAX51 _C +1
Full-Scale-Error Supply Rejection Code = FF hex MAX51 _E +1 mV
VDD = +5V £10% [ MAX51_BM +1
Full-Scale-Error Temperature Coefficient Code = FF hex +10 pv/ec
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(VbD =5V 2£10%, VRer =4V (MAX517, MAX519), RL = 10kQ, CL = 100pF, Ta = TmIN to Tmax, unless otherwise noted.

Typical values are Ta =+25°C.)

PARAMETER |sYmBOL | CONDITIONS MIN TYP  MAX |UNITS|
REFERENCE INPUTS (MAX517, MAX519)
Input Voltage Range 0 VbD \Y
Input Resistance RIN Code = 55 hex (Note 2) 16 24 kQ
Input Current Power-down mode +10 pA
Input Capacitance Code = FF hex (Note 3) 30 pF
?Jﬁ;gi;t)o—Channel Isolation (Note 4) 60 dB
AC Feedthrough (Note 5) -70 dB
DAC OUTPUTS
Full-Scale Output Voltage 0 VbD \
OUT_ =4V, OmA to 2.5mA 0.25
MAX51 C/E, REF_=Vpp
(MAX517, MAX519), code = FF hex, 1.5
Output Load Regulation OuA to S00pA LSB
MAX51 _M, REF_ = Vpp
(MAX517, MAX519), code = FF hex, 2.0
OpA to 500pA
Output Leakage Current OUT_ =0V to Vpp, power-down mode +10 pA
DIGITAL INPUTS SCL, SDA
Input High Voltage VIH 0.7VpD \Y
Input Low Voltage ViL 0.3Vbp Y
Input Leakage Current IIN 0V <VIN< VDD +10 HA
Input Hysteresis VHYST 0.05Vpp \Y
Input Capacitance CIN (Note 6) 10 pF
DIGITAL INPUTS ADO, AD1, AD2, AD3
Input High Voltage VIH 2.4 \
Input Low Voltage ViL 0.8 \Y
Input Leakage Current IIN ViN =0V to VpbD +10 HA
DIGITAL OUTPUT SDA (Note 7)
ISINK = 3mA 0.4
Output Low Voltage VoL \Y
ISINK = 6MA 0.6
Three-State Leakage Current IL ViN =0V to Vbp +10 pA
Three-State Output Capacitance | Court (Note 6) 10 pF
DYNAMIC PERFORMANCE
MAX51 C 2.0
Voltage Output Slew Rate Positive and negative MAXS51 _E 14 V/us
MAX51 _M 1.0
Output Settling Time To 1/2 LSB, 10kQ and 100pF load (Note 8) 6 us
Digital Feedthrough Code = 00 hex, all digital inputs from 0V to Vpp 5 nv-s
AXIMW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VDD =5V £10%, VRer_ = 4V (MAX517, MAX519), RL = 10kQ, CL = 100pF, TA = TMIN to TmAX, unless otherwise noted.
Typical values are Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX |UNITS
Digital-Analog Glitch Impulse Code 128 to 127 12 nVv-s
s s oty | Swap | e = R AU Vo0 =5 o ce
e oy VREF_ = 4Vp-p, 3dB bandwidth 1 MHz
Wideband Amplifier Noise 60 UVRMS
POWER REQUIREMENTS
Supply Voltage VbD 4.5 5.5 \

MAX517C 15 3.0

Normal mode, output(s) MAX517E/M 15 35
Supply Current IbD unloaded, all digital inputs MAXSLEC. MAXE19C o5 mA

at OV or Vpp )

MAX518E/M, MAX519E/M 25 6
Power-down mode 4 20 pA
TIMING CHARACTERISTICS
(Vpbp =5V %£10%, Ta = TMIN to TmAX, unless otherwise noted. Typical values are Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Serial Clock Frequency fscL 0 400 kHz
Bus Free Tim'e_ Between a STOP and a tBUF 13 us
START Condition
Hold Time, (Repeated) Start Condition tHD, STA 0.6 us
Low Period of the SCL Clock tLow 1.3 us
High Period of the SCL Clock tHIGH 0.6 us
Setup Time for a Repeated START Condition tsu, STA 0.6 us
Data Hold Time tHD, DAT | (Note 9) 0 0.9 us
Data Setup Time tsu, DAT 100 ns
Rise Time of Both SDA and SCL Signals, Receiving R (Note 10) 20 + 0.1Cb 300 ns
Fall Time of Both SDA and SCL Signals, Receiving tF (Note 10) 20 +0.1Cb 300 ns
Fall Time of SDA Transmitting tF Isink < 6mA (Notes 7, 10) | 20 + 0.1Cb 250 ns
Setup Time for STOP Condition tsu, sTO 0.6 us
Capacitive Load for Each Bus Line Cb 400 pF
Pulse Width of Spike Suppressed tsp (Notes 6, 11) 0 50 ns

Note 1: For the MAX518 (full-scale = Vpp) the last three codes are excluded from the TUE and DNL specifications, due to the limited
output swing when loaded with 10kQ to GND.

Note 2: Input resistance is code dependent. The lowest input resistance occurs at code = 55 hex.

Note 3: Input capacitance is code dependent. The highest input capacitance occurs at code FF hex.

Note 4: VREF = 4Vp-p, 10kHz. Channel-to-channel isolation is measured by setting the code of one DAC to FF hex and setting the
code of all other DACs to 00 hex.

Note 5: VREF = 4Vp-p, 10kHz, DAC code = 00 hex.

Note 6: Guaranteed by design.

Note 7:  1°C compatible mode. RpyuLLup = 1.7kQ.

Note 8: Output settling time is measured by taking the code from 00 hex to FF hex, and from FF hex to 00 hex.

Note 9: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V) of the SCL signal) in order to
bridge the undefined region of SCL's falling edge.

Note 10: Cb = total capacitance of one bus line in pF. tgr and tr measured between 0.3Vpp and 0.7Vpp.

Note 11: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

4 MAXIMN
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ooooon Z
(Ta = +25°C, unless otherwise noted.) >
FULL-SCALE ERROR vs. SOURCE CURRENT ZERO-CODE ERROR MAX517/MAX519 SUPPLY CURRENT m
(VREF = VD) vs. SINK CURRENT vs. TEMPERATURE
0 e = 10 ‘ s 3.0 T ¢ =
DD = VREF = g Vpp = VRer = 5V g Vpp = 5.5V g \l
DAC CODE = FF HEX H DAC CODE = 00 HEX \\ REF_INPUTS = 0.6V g
o g |LOADTOAGND Y, g |Lomve 25 AL DIGITAL INPUTS to Vop -~
8 718 g ~ <
x = = 20 T
2 6 e s b MAX519, DAC CODE = FF HEX | —T— >
i i E ; \ \
g 1
% A / é A g \\’\‘\L ><
—
K ¢ 3 T 10 |—IMAX517, DAC CODE = FF HEX—F— U-I
= & ? ‘ =
= / N A — —
/ L~ 05 MAX517, MAX519 00
DAC CODE = 00 HEX ~~
0 0 0 L1 1 Z
0 05 10 15 20 25 30 35 40 0 05 1.0 15 2.0 55 35 -15 5 25 45 65 85 105 125
OUTPUT SOURCE CURRENT (mA) OUTPUT SINK CURRENT (mA) TEMPERATURE (°C) >
MAX518 SUPPLY CURRENT MAX518 SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT ><
vs. TEMPERATURE vs. DAC CODE vs. TEMPERATURE U.I
35 — s 3.0 s 6 — 5
Vpp = 5.5V Z L Vpp = 5.5V _ Vpp = 5.5V =
30 ADO, AD1 = Vpp _|3 P i) BOTH DACS SET |2 < ; \ ALL DIGITAL INPUTS to Vpp |2 @
. ~ N
T 25 T~ z o i z \
= & = N T a [°4
e DACCODE=1BHEX | —~—_| = 20 Mﬁ“%v,-_.-,;., x4 AN
i i d [ i o \
o 20 o " > N
4 15 T 3
o —
(] o o =]
5 1o % 2
g DAC CODE = FF HEX Eg 1.0 g
o) . L
7 ] ? g
T =)
05 DAC CODE = 00 HEX —] 05 z !
0 T : 0
55 -35 -15 5 25 45 65 85 105 125 0 32 64 96 128 160 192 224 256 55 -35-15 5 25 45 65 85 105 125
TEMPERATURE (°C) DAC CODE (DECIMAL) TEMPERATURE (°C)
MAX517/MAX519 SUPPLY CURRENT MAX517/MAX519 REFERENCE VOLTAGE INPUT POSITIVE FULL-SCALE STEP RESPONSE
vs. REFERENCE VOLTAGE FREQUENCY RESPONSE -
25 T 3 ] I
Vpp =5V || g 0 g T
DAC CODE(S) FF HEX |= O = i
TR VA R
2 . g N |
= = 5 1N
& 15 - MAX519 - 2 ; ouTo
o ™ 5 4Vp.p SINE ! 17 L widiv
3 N \\ S 8 [TT2verSINE [H ’1
> 10 ‘ — Z L | L 1Vp.p SINE H J-"' T
T MAX517 \\ < 0.5Vp.p SINE A1 P
@ = 2 T T \ N i '
05 - 1
: Vpp =5V \ 1
-16 | Vrer = SINE WAVE |
CENTERED AT 2.5V \ i |
0 1us/div
0 051 152 25 3 35 4 45 5 1k 10k 100k M 10M OUTO LOADED WITH 10k Il 100pF
REFERENCE VOLTAGE (V) FREQUENCY (Hz) REFO = 4V (MAX517/MAX519)

DAC CODE = 00 HEX to FF HEX

MAXIN 5




MAX517/MAX518/MAX519

2 8 DAC

gboboboomood

(Ta = +25°C, unless otherwise noted.)

NEGATIVE FULL-SCALE STEP RESPONSE WORST-CASE 1LSB STEP CHANGE
i N i ouTo
I S . [ Ak 20mVidiv
|I | I : AC COUPLED
i | t
L. ouTo . | g
Widiv |

| i

Lps/div 500ns/div
OUTO LOADED WITH 10k< Il 100pF REFO =5V (MAX517/MAX519)
REFO = 4V (MAX517/MAX519) DAC CODE = 80 HEX to 7F HEX
DAC CODE = FF HEX to 00 HEX MAX517/MAX519

CLOCK FEEDTHROUGH REFERENCE FEEDTHROUGH AT 1kHz

A= SCL, 400kHz, 5V/div A =REFO, 1V/div (4Vp.p)

B =0UTO, 5mV/div B = 0UTO, 50pV/div, UNLOADED

DAC CODE = 7F HEX FILTER PASSBAND = 100Hz to 10kHz

REFO = 5V (MAX517/MAX519) DAC CODE = 00 HEX
MAX517/MAX519 MAX517/MAX519

REFERENCE FEEDTHROUGH AT 10kHz REFERENCE FEEDTHROUGH AT 100kHz

ey v | I
il . el

A =REFO, 1V/div (4Vp-p) A =REF0, 1V/div (4Vp-p)

B = 0UTO, 50uV/div, UNLOADED B = 0UTO, 50pV/div, UNLOADED
FILTER PASSBAND = 1kHz to 100kHz FILTER PASSBAND = 10kHz to 1MHz
DAC CODE = 00 HEX DAC CODE = 00 HEX
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oggg
o O
o O o O
MAX517 MAX518 MAX519
1 1 1 ouTO0 DACO
2 2 4 GND
— — 5 AD3 3(c )
3 3 6 SCL
4 4 8 SDA
_ — 9 AD2 2(c )
5 5 10 AD1 1(C )
6 6 11 ADO o(c
7 7 12 VDD +5Vv (MAX518 )
— _ 13 REF1 DAC1
8 — 15 REFO DACO
—_ 8 16 ouUT1 DACL1
— — 2,3,7,14 N.C. —
00
i e goooooooooo
|:_ MAX517/MAX518/MAX519
INPUT N outPuT  —N
LATCHO [/ raTcHO [—j DPACO ouTo G 2I/O 2 @ )
il L 2 2
: i [ ! 2 (MAX517/MAX518/MAX519
| - 1
INPUT N - )
S vt ey 1| our 2
! AN
= S . MAXSL9 ONLY | (DA SCb)
SDA SCL
gH?éTT ADDRESS
REGISTER [T V|COMPARATOR Nam MAX517/
Af I MAX517/MAX519 MAX518/MAX519
scL .
DA< Uy Y *
[ DECODE M |START/STOP| | (|2C )
DETECTOR
A A
LR I MAX517/MAX518/MAX519
ADO | (AD2) GND
AoL (09 400kHz SCL
( ) ARE FOR MAX519
1. MAX517/MAX519 1 START MAXS17/
MAX518/MAX519
/ (
) STOP
(9
M A 7
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(

tsu, STA |

SCL : : E
| e I
tHD, STA - > - > .
' It !
} ' ] } A !
START CONDITION REPEATED START CONDITION STOP CONDITION ~ START CONDITION
2. 2
/
START STOP SDA
START STOP SCL
e REFO |— +1V SDA
REF1 |— +4V
SDA SCL DUAL SCL
DAC 8
MAXIMN
e § MAX519 MAX517/
SDA OUTO |— OFFSET ADJUSTMENT MAX518/MAX519 9
ADO OUTL [~ GAIN ADJUSTMENT MAX517/MAX518/MAX519
AD1
AD2 ] SDA
AD3 ] SDA
= SDA
DUAL Re( 3
DAC
mmam STARTO 0 0 STOPO O
MAX518
SCL SCL SDA
SDA OUTO |— BRIGHTNESS ADJUSTMENT SCL
232 OUT1 |— CONTRAST ADJUSTMENT SDA
START ( 5
N SINGLE  REFO [— +25v DA SCL
DAC
mMaam STOP
scL MAX517
OUTO |— THRESHOLD ADJUSTMENT
SDA
+5V—ﬁgf 0ooo0o0o0oon
il MAX517/MAX518/MAX519 7
- ( 6) 3
(MSB) 010
MAX517  MAX518 2
3. MAX517/MAX518/MAX519 1 7
LSB
(MAX517/MAX518 ADO  AD1
MAX519 ADO AD1 AD2  AD3)
VDD DGND
TTL CMOS
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‘«— SLAVE ADDRESS BYTE —» j«—— COMMAND BYTE —»| |«—— OUTPUT BYTE ——»|
)) ))
SDA _| ) l | )() l | l | D() | l |_
'\ MSB « LB ACK MSB « LB ACK MSB « LB ACK
1
SCL + ) ) » |_| |_| |_| *
START CONDITION STOP CONDITION
4.
R RL RO RST PD A0 ACK
D)) SDA—l l | [ x | x| | |_
C
SDA | | | )() | | |_ MSB LSB

START CONDITION STOP CONDITION
5. START STOP
SLAVE ADDRESS
lan )
0 1 0 lor lor ADL ADO 0  ACK
AD3 _ AD2
s I e A B N [
LSB

SLAVE ADDRESS BITS ADO, AD1, AD2, AND AD3 CORRESPOND TO THE LOGIC
STATE OF THE ADDRESS INPUT PINS.

6.
MAX517/MAX518 4
4
MAX519 16
MAX517/
MAX518/MAX519

8 (LSB)

MAX517/MAX518/MAX519
START

ubgoodgbogooood

MAXIN

SCL

R2,R1,R0: RESERVED BITS. SETTO 0.
RST: RESET BIT, SET TO 1 TO RESET ALL DAC REGISTERS.

PD: POWER-DOWN BIT. SET TO 1 TO PLACE THE DEVICE IN THE 4uA SHUTDOWN
MODE. SET TO 0 TO RETURN TO THE NORMAL OPERATIONAL STATE.

AO: ADDRESS BIT. DETERMINES WHICH DAC'S INPUT LATCH RECEIVES THE 8 BITS
OF DATA IN THE NEXT BYTE. SET TO 0 FOR MAX517.

ACK: ACKNOWLEDGE BIT. THE MAX517/MAX518/MAX519 PULLS SDA LOW DURING

THE 9TH CLOCK PULSE.
X: DON'T CARE.
7.
PD( ) RST( )
AO DAC
MAX517
o}
STOP DAC
MAX518/MAX519
DAC ( 8
PD STOP MAX517/
MAX518/MAX519
( 9a) PD
DAC
STOP DAC
( 9b)
9
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11
or or
0 1 OAD3AD2ADIADOO 0 0 0 0 0 0 0 00O 11 1111110

SDA l |

 <—— ADDRESS BYTE ——» ACK-¢—— COMMAND BYTE —» ACK-#—— OUTPUT BYTE ——» ACK:

START (ADDRESSING DACO) (FULL SCALE) t stop
SETTOFULL SCALE| *

DAC OUTPUT CHANGES HERE:
DACO GOES TO FULL SCALE.

8a. DAC (MAX517/MAX518/MAX519)

11
or or
0 1 OAD3AD2ADIADOO O 0 0 0 0 0 0 0OOO 1 1111111 0000O0TU0UO0TU 0T 071

son ¢ | LITTT] | |

L=
| <—— ADDRESS BYTE —— ACK -¢—— COMMAND BYTE — ACK-#¢—— OUTPUT BYTE —»ACK-4— COMMAND BYTE —» ACK

0

START (ADDRESSING DACO) (FULL SCALE) t (ADDRESSING DAC1)
CONDITION DACO INPUT LATCH
SET TO FULL SCALE
111111110
SDA }
~<—— QUTPUT BYTE— ACK ,
(FULL SCALE) STOP
DACL INPUT LATCH | SONPITION
SET TO FULL SCALE

DAC OUTPUTS CHANGE HERE:
DACO AND DAC1 GO TO FULL SCALE.

8b. DAC (MAX518/MAX519)
1 1
(@) or or (PD)
0 1 O0AD3AD2ADIADOO O 0 O 0 O 1 0

SDA l | DxDxIx] ¢
| ~—— ADDRESS BYTE ——» ACK~—— COMMAND BYTE —» ACK!

START STOP DEVICE ENTERS
CONDITION CONDITION { POWER-DOWN STATE
11
(b) or or (PD)
0 1 O0AD3AD2ADIADOO 0 0 0 0 0 1 00 111111110

S | DxIx] | L4

| <—— ADDRESS BYTE ——# ACK<—— COMMAND BYTE —# ACK<—— OUTPUT BYTE — ACK
START (ADDRESSING DACO) (FULL SCALE) T STOP

CONDITION ( DACO INPUT LATCH EJONDITION

NOTE: X =DON'T CARE

SETTO FULL SCA'-E-) DEVICE ENTERS POWER-DOWN STATE.
DACO OUTPUT LATCH SET TO FULL SCALE.

10
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PD
STOP /
DAC ( 11b)
STOP
DAC MAX517/MAX518/MAX519
20pA PD
MAX517/MAX518/ RO Rl o o
MAX519 STOP
( 10a  10b)
PD 2c0000000000
MAX517/MAX518/MAX519 12C
RST DAC SCL SDA
SDA 9
DAC STOP
( 113 12C 12
11
(a) or or (PD)
0 1 0 AD3AD2ADIADOO 0 0 0 0 0 0 0
SDA 1 | x| x | X | ?
! ~—— ADDRESS BYTE——= ACK ~— COMMAND BYTE —» ACK.
START STOP [ DEVICE RETURNS TO
CONDITION CONDITION | NORMAL OPERATION
11
(b) or or (PD)
0 1 OAD3AD2ADIADOO 0 0 0 0 0 0 00000000000 0
oA § x| x f
! «—— ADDRESS BYTE — - ACK<—— COMMAND BYTE — - ACK~<—— OUTPUT BYTE —— ACK |
START (ADDRESSING DACO) (SETTO0) STOP
CONDITION (DACO INPUT ) CONDITION
NOTE: X = DON'T CARE LATCHSETTO 0 0evicE RETURNS TO NORMAL OPERATION,
DACO SETTO 0.
10.
11
(a) or or (RST)
0 1 0AD3AD2ADIADOO 0 0 0 0 1 0 0
SDA 1 |_| [x[x[x] ¢
! «—— ADDRESS BYTE — ACK<—— COMMAND BYTE — ACK |
START STOP
CONDITION (ALLINPUT LATCHES) CONDITION
- SETTO 0. (ALLOUTPUTS)
(b) or or (RST) SETTO 0.
0 1 0AD3AD2ADIADOO 0 0 0 0 1 0 0 0

((
oo 4[] [ LDDIX] DDA ]

| <+—— ADDRESS BYTE ——»ACK «—— COMMAND BYTE —» ACK-<¢—— "DUMMY" ——ACK <«-ADDITIONAL»- SITOP

START 1 OUTPUT BYTE COMMAND BYTE/
CONDITION
CONDITION ( ALL INPUT LATCHES) OUTPUT BYTE PAIRS DAE st To s
NOTE: X = DON'T CARE SETTO 0.

CHANGED BY ADDITIONAL COMMAND
BYTE/OUTPUT BYTE PAIRS.

11. DAC

MAXIN 11
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1
uC E2 PROM 1 STOP
SDA SCL XICOR
X24C04
scL 00 0STOPO O
SDA
STOP
DUAL
STOP
DAC outo}—
MAXIW
scL MAX518
SDA T — ( 14a) STOP
ADO
E AD1 PD RST
SINGLE
DAC  outo }— ( 14b)
SV maam
scL MAX517 googno
SDA DACO O
23‘1) MAX518 MAX519 2
DAC MAX517 1
= DAC DAC
12. 12C 8
MAX517/MAX518/MAX519 R-2R
MAX518 DAC
VDD DAC
STARTO OO OO 15
START  (
) ( ) MAX517/MAX5190 00000000
MAX517  MAX519
( 13 DC
STOP AC oV Vo REF
DAC
010110 0O0O0O0OO0OO0O0OO0O0OO0ODDO0OO0OO0ODO0OLOI1ITI1II1T1T11110 01 01 10100

oA | |

| ~—— ADDRESS BYTE ——» ACK-+—— COMMAND BYTE ——» ACK+—— OUTPUT BYTE —=ACK

B 2 A O I

, ~—— ADDRESS BYTE —ACK

START (DEVICE 0) ADDRESSING DACO (FULL SCALE) t ! (DEVICE 1)
CONDITION DEVICE 0's REPEATED START
DACO INPUT LATCH|  CONDITION
SET TO FULL SCALE.
00000O0DO0O0O0OO0 111111110
SDA | i
~<«—— COMMAND BYTE —»ACK<—— OUTPUT BYTE ——»! ACK |
(ADDRESSING DACO) (FULL SCALE) T sToP
CONDITION
DEVICE 1's DACO | 4
INPUT LATCH SET | { ONLY DEVICE 1's DACO OUTPUT LATCH SET TO FULL
TO FULL SCALE. | | SCALE. DEVICE 0's OUTPUT LATCH UNCHANGED.
13. START
12 N AXI /N
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11
(a) or or (RST) (PD)
0 1 OAD3AD2ADIADOO 0 0 0 0 1 1 0
SDA f
! <—— ADDRESS BYTE ——# ACK <— INTERRUPTED —» |
START COMMAND BYTE  EARLY MAX517/MAX518/MAX519's
CONDITION STOP CONDITION | STATE REMAINS UNCHANGED.
11
(b) or or (PD)
0 1 OAD3AD2ADIADOO 0 0 0 ORST1 0 0 0 0 1 1 1 0 O
SDA [T DxIx] ] | )
N 1
| <—— ADDRESS BYTE —» ACK <+—— COMMAND BYTE —» ACK -« INTERRUPTED - MAX517/MAX518/MAX519
START (POWER DOWN) OUTPUTBYTE POWER DOWN; INPUT LATCH
CONDITION EARLY UNCHANGED IF RST =0,
STOP CONDITION | pAC QUTPUT(S) RESET IF RST = 1.
|
14. STOP

giooooooogodgd

DAC CONTENTS ANALOG OUTPUT
11111111 +V 25
REF 256
129
10000001 +Vrer (S5 )
128 \ _VREer
10000000 + VREF W) =5 REF *
01111111 + VREF %) GNP
SHOWN FOR ALL 1s ON DAC
00000001 + VRer ( 2156 ) *REF = Vipp FOR THE MAX518
00000000 ov 15. DAC
oooooooog
DAC DAC 1V/ps
55(16 )
01010101 00(16 ) o Vip
REF (RIN) oV 4V 4  ov)
REF 10kQ 100pF
(RIN+ 2000 ) 6us(typ) 1/2LSB
REF 2kQ 300pF
F(16 ) (30pFtyp)
DAC MAX517/MAX518/MAX519
VOUT:(NXVREF)/256 AGND
N DAC 1
1

MAXIN
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MAX517/MAX518/MAX519

2 8 DAC

SYSTEM GND
o O (G ()
REFO ———© NC.
N.C. (©) 9 N.C.
REFL O ®© GND
o o
o o
o o
o o
16. MAX519 PC
( )

guoodgoooogg

gobooboobooboooog

O.1pF Voo GND
Vob DAC
PC
PC
16
MAX518( Vob MAX517/
MAX519)
Vo ( 17) ( 18)
AC IMHz
DAC
VRep/16KQ =lger(max) 17
RF RF=6Q RF
6Q x IREF (max) = 1.9mV 0.1LSB
18 RF
TUE
(Vrep/16kQ max) (6mAmax)
(Vrer/RLoaD)
RF 10kQ
RF
RF 0.5LSB(9.8mV)

RF = VRg/ IRg < 9.8mV / (5V / 16kQ + 6mA +
5V / 10kQ)
Rp < 1.4Q

14

+5V 4
<
L 0.1uF
L
Vop
Re
REF_
c + maam
F MAX517
; MAX519
17. Vpp
+5V
Rr
. i VID é 0.1pF
T =
MAXIM
MAX518
18. Vpp Vb

MAXIMN




2 8 DAC

oooo@o)
TOP VIEW
«
outo [ 1| [16] our1

Ne. [2] 15] Rero

N Lo maxian [l ve

oD [4]  MAX519  |u3] Rert

AD3 E zl Vop

sc [ 11] ADO

NC. [7] 10] AD1

soa 5] 9] Ap2

DIP/SO
Ooo@o)
PART TEMP RANGE  PIN-PACKAGE TUE
(LSB)

MAX517AEPA  -40°C to +85°C 8 Plastic DIP 1
MAX517BEPA  -40°C to +85°C 8 Plastic DIP 15
MAX517AESA  -40°C to +85°C 8 SO 1
MAX517BESA  -40°C to +85°C 8 SO 1.5
MAX517BMJA  -55°C to +125°C 8 CERDIP** 15
MAX518ACPA 0°Cto +70°C 8 Plastic DIP 1
MAX518BCPA 0°Cto +70°C 8 Plastic DIP 15
MAX518ACSA 0°C to +70°C 8 SO 1
MAX518BCSA 0°C to +70°C 8 SO 15
MAX518BC/D 0°C to +70°C Dice* 15
MAX518AEPA  -40°C to +85°C 8 Plastic DIP 1
MAX518BEPA  -40°C to +85°C 8 Plastic DIP 1.5
MAX518AESA  -40°C to +85°C 8 SO 1
MAX518BESA  -40°C to +85°C 8 SO 15
MAX518BMJA  -55°C to +125°C 8 CERDIP** 15
MAX519ACPE 0°C to +70°C 16 Plastic DIP 1
MAX519BCPE 0°Cto +70°C 16 Plastic DIP 15
MAX519ACSE 0°C to +70°C 16 Narrow SO 1
MAX519BCSE 0°C to +70°C 16 Narrow SO 15
MAX519BC/D 0°C to +70°C Dice* 15
MAX519AEPE  -40°C to +85°C 16 Plastic DIP 1
MAX519BEPE  -40°C to +85°C 16 Plastic DIP 15
MAX519AESE  -40°C to +85°C 16 Narrow SO 1
MAX519BESE ~ -40°C to +85°C 16 Narrow SO 15
MAX519BMJE  -55°Cto +125°C 16 CERDIP** 15

*Dice are specified at Ta = +25°C, DC parameters only.

**Contact factory for availability and processing to MIL-STD-883.

MAXIN

gooogd

0ouT1
oUTO0 (MAX518/MAX519)

REFO

(MAX517/

MAX519)

REF1

(MAX519)
GND

0.135"
(fo'ﬁg) (3.429mm)

scL

(MAX519)

0.078"
(1.981mm)

TRANSISTOR COUNT: 1797
SUBSTRATE CONNECTED TO VDD
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2 8 DAC

o) 00000
(

http://japan.maxim-ic.com/packages )

PDIPN.EPS

—| I=—D1

(.

e ™ e D> ]
> 2> ]
= ‘ v

i) 0

INCHES _[MILLIMETERS INCHES _[MILLIMETERS

MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX | N [hsim]
Al --—- (0180 | --- |4.572| [D[0.348]0.390| 8.84] 9.91 [8 |AB
AT[0.015 |-—- (038 |-—- | [D]0.735]0.765(18.67 [19.43 14 |AC
720125 [0.175 [318 [4.45 | [D[0.745]0.765(18.92 [19.43 |16 |AA
A3[0.055 [0.080 [L.40 [2.03 | [D [0.885[0.915 [22.48]23.24]18 |AD
B [0.015 [0.022 [0.381 [0.56 | [D[1.015 |1.045 [25.78]26.54]20 |AE
B1[0.045[0.065 114 [1.65 | [D 114 [1.265[28.96]32.13 [24|AF
C [0.008 [0.014 [02 [0.355] [D11.360 1.380 [3454[35.05 [281%5
D1[0.005 [0.080 [0.13 [2.03
E [0.300 [0.325]7.62 |8.06 | NOTES:
F110.24010.310 [610 [7.87 5 VBLD FLASH OR PROTRUSIONG NoT

2

e | 0100 BSC. | 2.54 BSC. TO EXCEED .1Smm (006"
3. CONTROLLING DIMENSION: MILLIMETER

eA| 0.300 BSC.| 7.62 BSC. 4. MEETS JEDEC MSO0I-XX AS SHOWN
s
3

MAX517/MAX518/MAX51

eB| 0.400 BSC. | 10.16 BSC. IN ABOVE TABLE

0.115 [0.150 [2.321[3.81 N NONBER o pms o

=

LN [PACKAGE FAMILY DUTLINE: PDIP 300'][21 0043 D

INCHES MILLIMETERS
DIM | MIN MAX MIN MAX
A 0.053 | 0.069 1.35 1.75

A1 | 0.004 | 0.010 0.10 0.25

B 0.014 | 0.019 | 0.35 0.49

C 0.007 | 0.010 | 0.19 0.25
e 0.050 BSC 1.27 BSC

E 0.150 | 0.157 | 3.80 4.00
H

L

SOICN .EPS

0.228 0.244 5.80 6.20
0.016 | 0.050 | 0.40 1.27

Y VARIATIONS:
INCHES MILLIMETERS
TOP VIEW DIM | MIN MAX MIN MAX | N [MS012

D 0.189 0.197 4.80 5.00 8| AA
D 0.337 0.344 8.55 8.75 (14| AB
D 0.386 0.394 9.80 10.00 (16| AC

’ x
I Ry
—] e |=~— *H*B A‘\J f —i 0-8
JE
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. >,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @%&ﬁ/VI/J‘I/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004”). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. e
5. MEETS JEDEC MS012. PACKAGE OUTLINE, .150" SOIC
6. N = NUMBER OF PINS. "APPROVAL DOCUMENT CONTROL NO. REV. 1
[ 21°0041 B |4

2

Ll
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