ANALOG Quad, Voltage Output, 12-Bit
DEVICES BiCMOS DACs with Readback

DAC-8412/DAC-8413

REV.B

1.1 Scope.

This specification covers the detail requirements for a quad, voltage output, 12-bit BICMOS DAC with
readback. It is highly recommended that this data sheet be used as a baseline for new military or aero-
space spec control drawings.

1.2 Part Number.
The complete part numbers per Table 1 of this specification are as follows:

Device Part Number Package
-1 DAC-8412AT/883 T

-2 DAC-8412BT/883 T

-2 DAC-8412BTC/883 TC

-3 DAC-8413AT/883 T

-4 DAC-8413BT/883 T

-4 DAC-8413BTC/883 TC

1.2.3 Case Outline.
Letter Case Outline (Lead Finish Per MIL-M-38510)

T 28-Lead Ceramic Dual-in-Line Package (Cerdip)
TC 28-Contact Hermetic Leadless Chip Carrier (L.CC)

1.3 Absolute Maximum Ratings.* (T, = +25°C unless otherwise noted)

2T (2 S -0.3V,+33.0V
Vg 10 VILOGIC  + - e v mm e m e et e e et et e et e e e -0.3V, +23.5V
Vop 10 DGN D . L e e e e e e +16.5V
Ves 10 DGN DD Lo e e e e e -165V
Viocic 10 DGND ..o e e -0.3V,+7V
Ve 10 VREFL ¢t v vv b temet e ettt ettt iee e i aaneaeananens 0.3V, +Vpp — 20V
VREFH to VDD .................................................... +2.0 V, +33.0 \"
VREFH 1 (¢] VREFL ................................................. +2.0 V, VDD - VSS
Currentinto Any Pin .. ... e +15 mA
Digital Input Voltage to DGND . . ... ... it iiiiiiaennn ~03V,Viogre + 0.3V
Digital Output Voltage to DGND . . ... ... . e i e e ee e -03V,+7.0V
Operating Temperature Range (AT, BT,BTC) ......... ... i iinnninn —55°C 10 +125°C
Junction Temperature (Ty) ... ... oo e +150°C
Storage Temperature . ... . ... uett ittt ie e —65°C to +150°C
Power DissiPation . ...t vvut ittt teee it e e e e 1000 mW
Lead Temperature (Soldering 60 S€C) . . . .ot vvt vt vttt it e it e e enie e +300°C

*CAUTION: a. Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the
device. This is a stress rating only and functional operation at above this specification is not implied. Exposure to the
above maximum rating conditions for extended periods may affect device reliability. b. Analog and digital inputs and out-
puts are protected, however, permanent damage may occur on unprotected units from high-energy electrostatic fields.
Keep units in conductive foam or packaging at all times until ready to use. Use proper antistatic handling procedures.

c. Remove power before inserting or removing units from their sockets.
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DAC-8412/DAC-8413 — SPECIFICATIONS

Table 1.
Device Limits Group A
Test Symbol Types |Min Max Subgroups|Conditions® Units
Integral Linearity INL ~-1,3 +3/4 1 Ta = +25°C LSB
2,3 T, = —55°C, +125°C
-2,4 +1.5 1 T, = +25°C LSB
2,3 T, = —55°C, +125°C
Differential Linearity DNL All +1 1 T, = +25°C LSB
2,3 T, = —55°C, +125°C
Min-Scale Error Vazse All +2 1 Ry = 2kQ; T, = +25°C LSB
2,3 Ry, = 2kQ; T, = ~55°C, +125°C
Full-Scale Error VEse All +2 1 R. 2 2KkQ; T, = +25°C LSB
2,3 Ry = 2kQ); T, = —55°C, +125°C
Linearity Matching All +1 1 Ty = +25°C LSB
Min-Scale Offset Matching All + 1 T, = +25°C LSB
Full-Scale Offset Matching All +2 1 Ta = +25°C LSB
Reference Input Current IREFH All -2.75 +2.75 1,2,3 Code 5555 & 000y; T, = +25°C, —55°C, +125°C|mA
InerL 0 +2.75 1,2,3 Code 555y & 000y; T, = +25°C, —55°C, +125°C
Output Voltage Swing Vour mnv; |Al —10.0098|-9.9902 |1, 2, 3 Ta = +25°C, -55°C, +125°C; Ry = 2k} v
Vour (Max) +9.9853 |+10.0048|1, 2, 3 T, = +25°C, ~55°C, +125°C; Ry, = 2 kQ2
Settling Time? ts All 15 9 10 V Step to0 0.01%; T, = +25°C ps
Logic Input High Voltage Ving All 2.4 1 Ta = +25°C \4
2,3 T, = —55°C, +125°C
Logic Input Low Voltage Vine All 0.8 1 T, = +25°C \'
2,3 T, = —55°C, +125°C
Logic Output High Voltage |Vou All 2.4 1 Ioy = +0.4mA; T, = +25°C \4
2,3 Ioy = +0.4mA; T, = -55°C, +125°C
Logic Input Low Voltage VoL All 0.4 1 Iop = 1.6 mA; T, = +25°C \%
2,3 Ior = —1.6mA; T, = —55°C, +125°C
Logic Input Current In All 10 1 Ty = +25°C wA
2,3 T, = —55°C, +125°C
Slew Rate? SR All |2 7 T, = +25°C Vips
LOGIC TIMING CHARACTERISTICS?
WRITE
Chip Select Write Pulse Width? | ty,cs All 90 9 Ta = +25°C ns
10, 11 T, = —55°C, +125°C
Write Setup” tws All 0 9 twes = 90 ns; T, = +25°C ns
10, 11 twes = 90 ns, T, = —55°C, +125°C
Write Hold? town Al o 9 twes = 90 ns; T, = +25°C ns
10, 11 tyes = 90 ns; T, = ~55°C, +125°C
Address Setup® tas Al o 9 T, = +25°C ns
10, 11 T, = —55°C, +125°C
Address Hold? tan Al |0 9 T, = +25°C ns
10, 11 Ta = —55°C, +125°C
Load Setup? ts All 70 9 T, = +25°C ns
10, 11 T, = —55°C, +125°C
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DAC-8412/DAC-8413
Device Limits Group A
Test Symbol Types [Min Max Subgroups|Conditions® Units
WRITE (Continued)
Load Hold? Ly All 30 9 T, = +25°C ns
10, 11 T, = —55°C, +125°C
Write Data Setup?® twps All 20 9 tywes = 90 ns; T, = +25°C ns
10, 11 |twes = 90 ns; T, = —55°C, +125°C
Write Data Hold? twpH Al o 9 twes = 90 ns; T, = +25°C ns
10, 11 twes = 90 ns; T, = —55°C, +125°C
Load Pulse Width? tLwp All 170 9 T, = +25°C ns
10, 11 Ta = ~55°C, +125°C
Reset Pulse Width* tRESET All 200 9 T, = +25°C ns
10, 11 Ta = —55°C, +125°C
READ
Chip Select Read Pulse Width? |tgcg All 130 9 Ty = +25°C ns
10, 11 T, = —55°C, +125°C
Read Data Hold? tRDH All |0 9 tres = 130 ms; T, = +25°C ns
10, 11 tres = 130 ns; T, = —55°C, +125°C
Read Data Setup’ tros All 10 9 tres = 130 ns; T, = +25°C ns
10, 11 tres = 130 ns; T, = —55°C, +125°C
Data to Hi Z° tpz All 200 9 T, = +25°C ns
10, 11 [T, = —55°C, +125°C
Chip Select to Data’ tesp All 200 9 T, = +25°C ns
10,11 |T, = —55°C, +125°C
SUPPLY CHARACTERISTICS
Power Supply Sensitivity PSS All 150 1 14.25 V=V5=15.75 V; T, = +25°C ppm/V
2,3 14.25V=Vyp=15.75V; T, = —55°C, +125
(Power Supply Current Ipp All 13 1 Veepu = t10V; T, = +25°C mA
2,3 Vezrn = +10 V; T, = —55°C, +125
Negative Supply Current Igs All -10 1 Ta = +25°C mA
2,3 Ta = —55°C, +125
Logic Supply Current It ocic All 100 1 Ta = +25°C pA
Power Dissipation* Ppss All 345 1 T, = +25°C mW
2,3 T, = —55°C, +125

NOTES

'All supplies can be varied +5% and operation is guaranteed. Vpp = +15 V, Vg = ~15 V, Vigaic = +5 V, Vggey = +10 V, Vigr = -10 V.

2Guaranteed but not 100% tested.

2All input control signals are specified with tr = tf = 5 ns (10% to 90% of +5 V) and timed from a voltage level of 1.6 V.
“Power dissipation (Pp,;ss) guaranteed by supply current testing.

REV. B
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DAC-8412/DAC-8413

1.4 Recommended Operating Conditions.

Supply Voltage Range .. ......... . ittt i ie e +15V
Logic Supply Voltage . ... ... ittt e e i e +5V
Positive Reference Voltage (VRprp) « « v v o v v ve it it e it it iie e aans +25Vito +10V
Negative Reference Voltage (VREp1) « -« v v vt v it iie i e et i eiie e -10Vio0V
Ground Potential (GND) ... .. . .. oV
Ambient Operating Temperature Range (T,) ... ... ... ... . o i, ~55°C to +125°C

1.5 Thermal Characteristics.’

Thermal Resistance, Cerdip (T) Package:
Junction-to-Case (8;c) = 7°C/W max
Junction-to-Ambient (8;,) = 50°C/W max

Thermal Resistance, LCC (TC) Package:
Junction-to-Case (8)c) = 28°C/W max
Junction-to-Ambient (8;,) = 70°C/W max

NOTE
'8y, is specified for device in socket for cerdip and mounted to PC board for LCC.

Table 2. Electrical Test Requirements

MIL-STD-883 Test Requirements Group A Subgroups (See Table 1)
Interim Electrical Parameters (Pre-Burn-In) | 1

Final Electrical Test Parameters 1,2, 3

Group A Test 1,2,3,7,9,10, 11

*PDA applies to Subgroup 1 only. No other subgroups are included in PDA.

3.2.1 Functional Block Diagram and Terminal Assignments.

VLOGIC

DATA /0 T2 chF,IT

DGND

A0 O
0 CONTROL |
Al LOGIC

RW O]
cs o+

RESET ©
LDAC ©

8-232 DIGITAL-TO-ANALOG CONVERTERS REV. B
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28-Position LCC

(TC Suffix)
< o 4 "y o =]
s 555555
> > > >¢ >K > >

uuuuwuw\
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n
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LDAC DAC-8412/
0B0 (LSB) DAC-8413 2| a0
TOP VIEW
b1 [9] (Not to Scale)

RW
DB11 (MSB)

EIE]EIRIEIER]

3.2.4 Microcircuit Technology Group.

This microcircuit is covered by technology group (92).

4.2.1 Life Test/Burn-In Circuit.

28-Pin Ceramic DIP
(T Suffix)

nar
Voute E :22] Vourc
Voura E E Vouro
Vss E 2] Voo
DGND E E vLOGlC

mEser [8] DAC-8412/  [a]¢s

—— DAC-8413
oac (1] TOP VIEW 2] 0
DBO(LSE) [8]  (NottoScale) [21] a1

o1 9] [20] RAW
o8z [10] [19] o811 (MsB)
pas [11] 18] oB10
oBa E [17] pes
oes [13] [16] B8

DB6 |14 E] DB7

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

condition (C).
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4.3 AC Timing Diagram
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d Timing)
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l
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Data Write (Input and Output Registers) Timing

Table 3. Logic Table

INPUT | INPUT

Al | A0 | R'W [ CS | RS | LDAC | REG REG MODE DAC
L L jL L |H |L WRITE | WRITE | WRITE A
L.  H )L L |H |L WRITE | WRITE | WRITE B
H|L L L 'H |L WRITE | WRITE | WRITE C
H |H L L |H |L WRITE | WRITE | WRITE D
L JL L L |H |H WRITE | HOLD WRITE INPUT | A
L |H|L L |H|H WRITE | HOLD WRITE INPUT | B
H|L |L L |H |H WRITE | HOLD WRITE INPUT | C
H H|L L |H H WRITE | HOLD | WRITE INPUT | D
L |L |H L JH |H READ | HOLD | READ INPUT A
L H |H L H H READ HOLD | READ INPUT B
H | L H L {H |H READ | HOLD | READ INPUT C
H|H |H L |H |H READ | HOLD READ INPUT D
X | X | X H  H |L HOLD | Update All Output Registers | All
X | X | X H |H |H HOLD | HOLD | HOLD All
X (X |X X (L |X *All Registers Reset to Mid/Zero Scale Al
X X |X H | & X *All Registers Latched to Mid/Zero Scale | All

*DAC-8412 resets to mid-scale, and DAC-8413 resets to zero scale.
L is a logic Low; H is a togic High; X is don’t care.
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