ANALOG

LC?MOS

DEVICES 12-Bit DACPORTs

AD7245A/AD7248A

1.1 Scope.

This specification covers the detail requirements for a complete 12-bit, voltage output, D/A conv
(DACPORT®) with output amplifier and Zener voltage reference on a monolithic chip.

1.2 Part Number.

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

Device Part Number
-1 AD7245AT(X)/883B
-2 AD7248AT(Y)/883B

1.2.3 Case Outline.
See Appendix 1 of General Specification ADI-M=1000: package outline:
(X) (Y) Package Description

Q Q-24 24-Pin Cerdip
E E-28A 28-Pin LCC
Q Q20 20-Pin Cerdip

1.3 Absolute Maximum Ratings.

erter

Positive Supply Voltage (Vpp)to AGND . ... ... ..ot -03Vito +17.0V
Positive Supply Voltage (Vpp)to DGND . ... . .o —03Viwo +17.0V
VDD 10 Vg vttt ettt e e e e +0.3Vito +34V
AGND t0 DGND . ..ottt e e s 0.3VitoVpp
Digital Input Voltage to DGND .. .......... ... ..o it —-03ViwoVpp +03V
Voutr I0 AGND Lo Vs o Vpp
VoUT 10 Vg - e v v et et e et e e e e e e 0Vt +24V
VoUT 0 VDD + vt v et ettt e e e e e -32ViwoldV
Voltage Reference Output (REFOUT)to AGND . ... .. oo i 0 Vi Vpp
Power Dissipation 10 +75%C . . ..t ot e e 450 mW
Storage Temperature Range . ........ ... ... . . it —65°C 10 +150°C
Lead Temperature (Soldering 10 S€C) . . ... oottt e +300°C

DACPORT is a registered trademark of Analog Devices, Inc.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.

Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD7245N/AD7248A— SPECIFICATIONS

Table 1. Electrical Performance Characteristics (Dual Supply)

Limits Sub Test Condition®
Test Symbol | Device|Min |Max |Groups (=55°C = T = +125°C unless otherwise noted) | Unit
Resolution RES -1,2 12 1,2,3 Bits
Relative Accuracy RA -1,2 |-0.75|+0.75(1, 2, 3 Vpp = +114V 10 +15.75 V LSB
Vss = —11.4 Vo —15.75 V
Differential Nonlinearity DNL |-1,2 |-1 +1 1,2,3 Guaranteed Monotonic LSB R
Bipolar Offset Error -1,2 {2 2 1 LSB
4 4 2,3
DAC Gain Error? GE -L,2 [-2 |+2 |1,2,3 LSB
Full-Scale Output Voltage Error®  |Vo1E [—1,2 |-0.2 |+0.2 |1 Vpp = +12Vand +15V % FSR
0.6 |+06 |2,3 Vss = =12Vand -15V
AFull Scale/AVp, -1,2 | -0.06|+0.06(1 Vo = 5% % FSR/V
AFull Scale/AV g -1,2 [-0.01|+0.01]1 % FSR/V
AOffset/AVp ~-1,2 |-2 +2- 11,2, 3 Vop:= 5% mW
AOffset/AV g -1,2 -1 +1 12,3 4 Vss = 5% mV
Reference Output =1.2+(4.99 5:01.1% Vpp = +12Vand +15V \%
Vgs= —12Vand -15V
AReference/AV -1,2 6 i Vop = *5% mV/V
Reference Load Sensitivity -1,2 |-15 [+1.5+41,2,3 Reference Load Current Change (0 pA-100 wA). |mV
Not Including Rggg Current
Digital Input High Voltage Ving |—1,2 |2.4 1,2,3 v
Digital Input Low Voltage Vine |12 0.8 1,2,3 \'
Digital Input Current for I -1,2 |-10 [+10 (1,2,3 Vin =0or Vpp nA
Data Inputs
Digital Input High for Iinu -1,2 |-1 +1 1 Vin = Vpp pA
Control Inputs* “10 |+10 |2,3
Digital Input Low for I -1,2 150 |1 Vin=0V pA
Control Inputs 200 12,3
Digital Input Capacitance Cin -1,2 8 4 pF
Output Range Resistor Rour (-1,2 |I5 30 1,2,3 kN
Output Ranges® -1,2 |0 +5 1,2,3 Pin Strappable Minimum Load Resistance Is \%
0 10 2 kQ) to GND
-5 +5
Power Supply Current Inp -1,2 12 1,2,3 Output Unloaded mA
Iss 5
Output Voltage Settling Positive |tg; -1,2 10 137 To =0.5 LSB, R; = 2 kQ ns
and Negative Full-Scale Change® ]

This information applies to a product under development. its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD7245A/AD7248A
Limits Sub Test Condition®
Test Symbol | Device|[Min |Max |Groups (—55°C = T¢ = +125°C unless otherwise noted) | Unit
Output Voltage Slew Rate SR -1,2 |15 13, 14, 157 Vius
Chip Select Pulse Width 1 -1,2 [100 9,10, 11 ns
Write Pulse Width 1, -1,2 |80 9,10, 11 ns
100

Chip Select to Write Setup 13 -1,2 10 9, 10, 11 ns
Chip Select to Write Hold ty -1,2 |0 9,10, 11 ns
Data Valid to Write Setup Time |t -1,2 |80 9, 10, 11 ns
Data Valid to Write Hold Time |1 -1,2 |10 9, 10, 11 ns
Load DAC Pulse Width t, -1,2 |100 9,10, 11 ns
Clear Pulse Width 1g -1,2 {100 9,10, 11 ns

NOTES J

'Dual Supply: Vpp = +11.4 V to +15.75 V; Vg = —11.4 V to —15.75 ¥4 AGNI3, = DGND =:6-V; R, .= 2 k(2 1o GND; C; = 100 pF to GND. REF un-
loaded unless otherwise noted. .

2This error is calculated with respect to the reference voltage ‘#nd.is meastred after the offset.ervor has been allowed for.

3This error is calculated with respect to an ideal 4.9988°V (én the 5 V range) or'9.9976 ¥ (on the 10 V range). Typical full-scale temperature coefficient is
+30 ppm of FSSR”C. - B

*Control Inputs are CS, WR, LDAC and CLR for Device 1 and-GSMB, CSIOSB, WR.atid LDAC for Device 2.

50 V to +10 V applies toVpp, = +15 V = 5% only, and Vgg = —35'V =:5%.

%For positive full-scale change, DAC register loaded all Os to all Is. For negarive full-seale change, DAC register loaded all 1s to all 0s.

“Special Subgroups 13, 14, 15 (as referenced) shall be measured only for the'initial test, or after process or design changes which may affect the parameter in
those subgroups. Subgroup 13 is +25°C tests, Subgroup 14 is +125°C tests and Subgroup 15 is —25°C tests.

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD7245A/AD7248A— SPECIFICATIONS

Table 2. Electrical Performance Characteristics (Single Supply)

Limits Sub Test Condition’

Test Symbol | Device [Min |Max |Groups (=55°C = T¢ = +125°C unless otherwise noted) | Unit
Resolution RES ~1,2 12 1,2,3 Bits
Relative Accuracy RA -1,2 |-0.75;+0.75|1, 2, 3 Vpp = +11.4 Vo +15.75V . LSB
Differential Nonlinearity DNL (-1,2 -1 +1 1,2,3 Guaranteed Monotonic LSB
Unipolar Offset Error -1,2 |2 2 1 LSB

4 4 2,3
DAC Gain Error? GE -1,2 |-2 |+2 [1,2,3 LSB
Full-Scale Qutput Voltage Error®* |VouE |-1,2 [-0.2 |+0.2 |1 Vpp = +12Vand +15V % FSR

-0.6 [+0.6 (2,3
AFull Scale/AVyp, -1,2 [-0.06]+0.06|1 % FSR/V
AOffset/AVpp, L2 -2 |+2 |1,2,3 = mW
Reference Output -1,2 1499 {501 (1 L % Vpp =+12Vand +15V v
AReference/AVys, -1,2 6 1 AV =5 mV/v

ﬁgference Load Current Change (0 nA-100 pA). [mV

Reference Load Sensitivity =12 -—!54—15 | E
: Not Including Ropg Current

Digital Input High Voltage Vi |=1,2 ’ v
Digital Input Low Voltage Ve 1-L2 | & o8 v
Digital Input Current for Iin -1,2 |1 +1 Vin =0o0r Vpp pA
Data Inputs 10 |+10
Digital Input High for Iinu -1,2 |~1 +1 1 Vin = Vpp nA
Control Inputs* Z10 |+10 |23
Digital Input Low for Ine -1,2 150 |1 Vn =0V nA
Control Inputs 00 (2,3
Digital Input Capacitance Cin -1 8 4 pF
-2 16
Output Range Resistors Rour 1-1,2 |15 30 1,2,3 kQ
Output Ranges® -1,2 |0 +5 1,2,3 Pin Strappable Minimum Load Resistance Is v
0 10 2 kQ to GND
=5 |+5
Power Supply Current Ipp -1,2 12 1,2,3 Output Unloaded mA
Output Voltage Settling Positive |tg; -1,2 10 137 To =0.5 LSB, R = 5 k(2 Bs

and Negative Full-Scale Change®

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD7245A/AD7248A

Limits Sub Test Condition®
Test Symbol | Device | Min |Max |Groups (—55°C = T = +125°C unless otherwise noted) | Unit
Output Voltage Slew Rate SR -1,2 2 13, 14, 157 Vips
Chip Select Pulse Width 4y -1,2 [100 9,10, 11 ns
Write Pulse Width 1, -1,2 |100 9,10, 11 ns
Chip Select to Write Setup 13 -1,2 10 9,10, 11 ns
Chip Select to Write Hold ty -1,2 [0 9, 10, 11 ns
Data Valid to Write Setup Time |ts -1,2 |80 9,10, 11 ns
Data Valid to Write Hold Time |tg -1,2 |10 9,10, 11 ns
Load DAC Pulse Width 1 -1,2 |100 9, 10, 11 ns
Clear Pulse Width tg ~1,2 |100 9,10, 11 ns

NOTES
'Single Supply: Vo = +15V £5%; Voo = AGND = DGND =0 V.
2This error is calculated with respect to the reference voltage and is measured after the offset error has been allowed for.

3This error is calculated with respect to an ideal 4.9988 V (on the S V rangé) or 9.9976:V (on the 18 V range). Typical full-scale temperature coefficient is

+30 ppm of FSSR°C. o
*Control Inputs are CS, WR, LDAC and CLR for Device 1 and CSMB, CSLOSB, WR and LDAC for Device 2.
50 V to +10 V Applies oV, = +15V = 5% only, and Vg = — 15V = 5%.

SFor positive full-scale change, DAC register loaded all:0s to 4ll ‘1s. For negative full:scale change, DAC register loaded all is to all 0s.
7$pecial Subgroups 13, 14, 15 (as referenced) shall bé-measured oply for the initial test, o after: process or design changes which may affect the parameter in

those subgroups. Subgroup 13 is +25°C tests, Subgroup 14 s +125°C tests and Subgroup 15 is —25°C tests.

1.4 Recommended Operating Conditions.
Single Supply

Positive Supply Voltage Range (Vpp) -« v v v v e viviiie e ciiii e +15V £ 5%

Negative Supply Voltage Range (Vgg) . . . ..o oo

AGND = DGND ...... N
Dual Supply

Positive Supply Voltage Range (Vpp) .+ -+ v viivevnne ot +12Vto +15V = 5%

Negative Supply Voltage Range (Vgg) ... ... -12Viwo =15V +5%

AGND = DGND . .ttt et et e s
3 I R 2 k) to GND
Gl vttt 100 pF to GND
REF QU .. e e e e e e

This information applies to a product under development. Its characteristics and specifications are subject to change without notice.

Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD7245A/ADT248A

3.2.1 Functional Block Diagram and Terminal Assignments.

Voo REF OUT Rors
fz\;
2R 2R
23) R
29) v,
+ out
DAC
1) Vs
=6 DAC LATCH 20) CLR
= CONTROL
wa (19 LOGIC
LDAC (20 | INPUT LATCH
AD7245A
17 (5 12
BBO DB11 DGND
Voo.¢ REFoYTT . Hors

LDAC (17) DAC LATCH
WA (19) CONTROL AD7248A
5158 (19) LOGIC
—1 4. BIT 8-BIT
csmss (19) INPUT INPUT
LATCH LATCH
s) (3 40
DB7 DBO DGND

This information applies to a product under development. its characteristics and specifications are subject to change without notice.

Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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AD72450/AD7248A

Q-24
——

vss [1]e 124] Vour
Rors [2] 23] Reg
REF OUT 3] [22] v
AGND [4] [21] CLR

oe11 [5| AD7245A |B] LDAC
oB1o [6] TOPVIEW [18] WR
pBY % {Not to Scale) % &
B8 [3 | 17] pBo
oB? (9] [16] oe1
086 [10} [15] oe2
DBS [11] [14] pB3
DGND [12] FE‘ DB4

E-28A

& REFOUT
“Rors
=NC

8 Vour
Shen

Ve

OBt
DB10

AD7245A
TOP VIEW
(Not to Scale)

© @ N o

DBS
DB8 10
DB7 11

NC = NO CONNECT

3.2.4 Microcircuit Technology Group.

This microcircuit is covered by

technology group (80).

Q-20
—
ves (1] 120] Vour
Rors [2] [19] Ren
ReF ouT (3] 18] Voo

AGND (8] ) h7oa8a

7] BAc

MsB 087 [5] ropview [16] WR
DB [6 | (Notto Scale) [75] CSLSB

D85 7] [1a] csmLsB
DB4 [ 13] oBo (LSB)
083 [9 | 12] DB1
pGND [19] [11] bs2

25 CLR

24 LDAC

23 WR

22 NC

21 CS

20 DBO

19 DB1

This information applies to a product under development. lts characteristics and specifications are subject to change without notice.
Analog Devices assumes no obligation regarding future manufacture unless otherwise agreed to in writing.
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