ANALOG
DEVICES

CMOS 12-Bit

Monolithic Multiplying DAC

REV. B

1.1 Scope.

AD7541A

This specification covers the detail requirements for a 12-bit monolithic CMOS multiplying digital-to-analog
converter. The AD7541A is a direct replacement for the industry standard AD7541, offering improved

performance in the areas of latch-up, lower gain error and gain temperature coefficient.

1.2 Part Number.

The complete part number per Table 1 of this specification is as follows:

Device Part Number!

-1 AD7541AS8(X)/883B
=2 AD7541AT(X)/883B
NOTE

!See paragraph 1.2.3 for package identifier.

1.2.3 Case Outline.

See Appendix 1 of General Specification ADI-M-1000: package outline:

X) Package Description

Q Q-18 18-Pin Cerdip
E E-20A  20-Contact LCC

1.3 Absolute Maximum Ratings. (T, = 25°C unless otherwise noted. Pin numbers refer to DIP package.)

Vop Pin 16) to GND . . . . . . . . e e e e e e e e e e e e e +17V
Vrer Pin 17) 10 GND . . . . . L e e e e e e e e e e e +25V
Vees Pin 18} to GND . . . . . . . . e e e e e e e e e e e +25V
Digital Input Voltage (Pin 4-Pin 15)toGND . . . .. ... ... ........ -0.3V, Vpp
Veini Ve to GND . . . e e e e e e —0.3V to Vbbb
Power Dissipation

UDPto +75%C & . . e i e e e e e e e e e e e e e e e e 450mW

Derates above +75%C . . . . . . . . e e e e e e e e e e e e e 6mW/°C
Operating Temperature Range . . . . . . . . . . .. .. . i i i, —55°C to +125°C

Storage Temperature Range . . . . . . .. .. ... ... ..............

1.5 Thermal Characteristics.

Thermal Resistance 8;c = 35°C/W for Q-18 and E-20A
014 = 120°C/W for Q-18 and E-20A

—65°C to +150°C
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AD7541A—SPECIFICATIONS

Table 1.
Design Sub Sub Sub
Limit Group | Grouwp | Growp
Test Symbol | Device | @ +125°C| 1 2,3 4 Test Condition' Units
Resolution RES -1,2 |12 Bits
Relative Accuracy RA -1 1 1 1 + L.SB max
-2 172 1 1/2 172
Differential Nonlinearity DNL | -1 1 | 1 1 All Grades Guaranteed +LSB
-2 12 1 12 12 Monotoaic to 12 Bits,
Tonin 10 Tonex
Gain Error? AE -1 8 6 8 +LSB max
-2 5 6 5 3
Gain Tempco TCar | -1,2 |5 + ppm/°C max
Power Supply Rejection PSRR | -1,2 |0.02 0.01 0.02 AVpp=+5% + % per % max
Output Leakage Current
Pinl Iovm | —-1,2 |200 bl 200 Digital Inputs =0V +nA max
Pin2 Iovr: | —1,2 | 200 b1 200 Digital Inputs =Vpp +nA max
Output Current Settling Time -1,2 0.6 To = 1/2LSB, Royr 1 = 1000, | ustyp
Cour1=13pF
Digital Inputs = Vi to
VicorVy toVy
Feedthrough Error’ FT -1,2 |1 Vieer= = 10V mVp-ptyp
10kHz Sinewave
TA = +25C
Reference Input Resistance Ry -1L2 |7 7 7 k) min
-1,2 |18 18 18 ki) max
Digital Input High Voltage Vi ~1,2 [2.4 2.4 24 V min
Digital Input Low Voltage Vo -1,2 (0.8 0.8 0.8 V max
Digital Input Leakage Curreat | Iy -1,2 (1 1 1 Vin=0VorVpp + pA max
Digital Input Capacitance Cin -1,2 |8 pF max
Output Capacitance
Pin1 Coun: | —1,2 | 200 Digital Inputs = Vi pF max
Pin2 Courz | —1,2 |70 Digital Inputs = Vpy me
Pinl Couym | —1,2 |70 Digital Inputs =V, pF max
Pin2 Courz | —1,2 | 200 Digital Inputs = Vi pF max
Supply Current from Vpp Ipp -1,2 (2 2 2 igital Inputs = Vyyor V. mA max
500 100 500 DiginlInputs=0VorVpp | A max

NOTES

Wop = +15V; Vouri = Vourz = 0V; Vagr = + 10V unless otherwise stated.
Measured using internal feedbeck resistor and includes effect of leakage current and gain TC.
’Feedﬁmuhmnnbemdueedbymnecﬁnﬂheﬁdofﬂnmmknchpmmmd.
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REV. B

3.2.1 Functional Block Diagram and Terminal Assignments.

VRer 10k 10k 10k
20k 20k 20k
- S-3 $12

A A
i 1 1 | GND 4
o 9 fio 4l
| +& & i~ O OUT2 BIT 1 (MSB] &

1 1 !
: T T 4 -0 oUT1 8IT2 6
| | L=l | 10k BIT3 7
| | | 35 | ReeepBack
[o) [o) le) BIT4 8

BIT 1 (MSB) BIT 2 BIT3 BIT 12 (LSB) AD7541A

DIGITAL INPUTS (DTL/TTL/CMOS COMPATIBLE)}

Logic: A switch is closed to lgyty for
its digital input in a “HIGH"' state.

3.2.4 Microcircuit Technology Group.

This microcircuit is covered by technology group (80).

4.2.1 Life Test/Burn-In Circuit.

E Package (LCC)

]
g =&
>
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20 19

w OUT2
n OUT1
{- NC

AD7541A
TOP VIEW
(Not to Scale}

10 N

e QO
= 2

BITS ©
BIT7 &
BITS 3

Steady state life test is per MIL-STD-883 Method 1005. Burn-in is per MIL-STD-883 Method 1015

test condition (B).

DATA

100k

\ ONE PER BOARD

STANDARD BURN-IN - DATALINEIS +15V

NS
lour Reg |18 +10V
lour2 Vaer |17
1k
GND Voo |16 |—~W—O +15V
BIT1 8IT12 |15
BIT2 BIT11 |14
BIT3 BIT10 |13
BIT4 B8iT9 |12
BITS BITS8 |11
BiT6 BIT7 |10

1B Vpo

17 BIT 12 (LSB)
16 BIT 11

15 BIT 10

14 BITS
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