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Fast, 12 Bit
High reliability
D/A Converter

The 4058 is a true 12 bit digital to analog converter with
TTL compatible inputs. It has user programmable output
voltage ranges of 0 to -5V, 0 to — 10V, 2.5V, 5V,
and + 10V and output current ranges of 0 to + 4mA and
+ 2mA. It is one of the fastest settling D/A’s available,
guaranteeing output settling to + 2LSB in 2.5psec for a
20V step and 200 nsec for a 4mA step. The standard
4058 is fully specified for 0°C to + 70°C operation. The
4050-00 guarantees full porformaonoo ovor the — 55°C to
+125°C temperature range and is screened to the high
reliability requirements of MIL-STD-883, Method 5008.

The 4058 D/A converter is a thin-film hybrid that
combines a proprietary, dielectrically isolated switching
network; a specially designed, low capaé¢itance, thin-film,
chromium cobalt resietor notwork; a high epeed output
amplifier; and a carefully buffered zener diode
reference. The switching network uses an emitter cou-
pled logic approach. Its speed, the speed of the output op
amp, and the low capacitance of the resistor network
are responsible for the 4058's ability to settle a full 20V

step to +0.01%FSR in 2.5pusec maximum. The excellent
stability of the chromium cobolt thin film enables the

4058 to guarantee monotonicity over its entire operating
temperature. The carefully buffered reference gives the
4058 an outstanding PSSR.

The 4058 is packaged in an industry-standard,
hermetically sealed, metal dual-inline package. Active
laser trimming results in integral and differential hnear-
ity errors guaranteed not to exceed + 4LSB. For the
most critical applications, external gain and offset ad-
justments are user optional. The 4058 operates from
+ 15V supplies with no need for a + 5V logic supply.
Power consumption, at 645mW maximum, is extremely
low for a dovico of this spood. Tho 41058 83'e epoad, ox-
cellent glitch characteristics, guaranteed temperature
performance, and excellent track record for reliability
and durability have made it the most popular D/A con-
verter for military/aerospace display applications.

FEATUKES

e Fast Settling to +0.01%
2.5usec Max 20V Step
200nsec Max 4mA Step

» + 14LSH Max Integral and

Diffarontial Nonlineariting

» Monotonicity Guaranteed Over
Temperature

* Power Consumption 645mW Max
e —55°C to +125°C Operation

* Optional Screening to MIL-
51TD-883, Method 3004

APPLICATIONS

* Military Environments

» High Reliability Industrial
Equipment

* Data Distribution Systems

* Precision Displays

= Portable Instrumentation

“p"TELEDYNE PHILBRIC

Allied Drive @ Rte. 128, Dedham, Massachusetts 02026
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4058

ARSOLITTE MAXTMTIM RATINGS

+ 15V Supply [ + Vop, Pin 21)

- 15V Supply [ = V. Pin 23)

Digital Input Voltage [Pins 1-12)
Output Short Circuit Duration [Note 1)
Operating Temperature Range
Specified Temperature Range

4058
4080 89 [Maota )
Storage Temperature Range

SPECIFICATIONS [Ty = + 25°C, £ Vpp= * 15V unless otherwise indicated).

+ 18 Volts
- 1B Valis

0to + 7 Volts
Continuous to Ground
=55°C to + 125°C

0°C to + 70°C

590 s i 13E0C
- 85°C to + 150°C

PARAMETER MIN. TYP. MAX. UNITS
DIGITAL INPUTS
Logic Levels: Logic “1" +2.0 +5.8 Valts
Luglc “0™ u +UH vaits
Loading (Note 3) 1 TTL Load
Logic Coding {Note 4):Valtage Output CEIN, COB
Current Output BIN, DBIN
ANALOG OUTPUT
Voltage: Ranges Unipolar Oto -5 0t -10 Valts
Rangee Bipolar =25 =5, =10 Volts
UnIpul Lurrant +5 +20 mA
Output Resistance 0,05 n
Short Circuit Current (Note 1) =25 mA
Max. Capacitive Load 50 pF
Current: Range Unipolar Dto +4 ma
Range Bipolar %2 mh
COutput Resistance Unipolar 1.5 k!
Output Resistance Bipolar 1.2 ki
Complionos Vollage = 00 WVulls
TRANSFER CHARACTERISTICS
Integral Linearity Error: + 25°C + % =W LSB
0°C to + 70°C [4058) + % L5B
-585°C to + 125°C [4058-83) + 14 L5B
Differantial Linearity Error & 14 + ¥ LSB
Guaranteed Monotonicity: 4058 0 +70 o0
4000-03 -aa + 120 ;
Zaro Offset Error (Note 5);
Voltage Output: Unipolar (000. .. 000) +1 +4 LSB
Bipolar [100.._000) +1 +4 LSB
Current Output: Unipolar (000...000] + 1 ER LSE
Bipolar (100...000) e £ LS
Gain Error (Notes 5, 6 Voltaga Output =005 =0.2 0%
Currantl Cutput 0.1 +1 %
STABILITY
Zero Offset Drift
Voltage Output: Unipolar +3 +15 ppm of FSR/*C
Bipolar =10 £ 25 ppm of FSR/°C
Current Outpat: Unipolar + 0.5 +1 ppm of FSR/*C
Bipalar +5 =10 ppm of FSR/*C
Gain Drift: Voltage Output =10 =20 Ppm/°C
CUTTEnT CIUTpur +7 = 20 ppm/=C
Reference Drift £ ] +15 ppmi=C
Fower Supply Rejection Ratio +0,001 + 0.0024 % FSRI% Vs
Warm Up Time to within + 1L5B 30 Seconds
DYNAMIC CHARACTERISTICS
Settling Time to + “LSE
Vaoltage Output: 5V Step 12 2 pac
10V Step 1.2 2 HEBC
20V Step 1.9 2.5 HSEC
Current Output, 4mA Step 150 200 nsec
Slew Rato 16 Vigsen
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PAR & METFR ML TVE. MAX. TINTTS

REFERENCE

Voltage - 10.0 Volte

Accuracy +1 L

External Load 2 mA

POWER SUPPLIES

TRHILgE =& e

Current Drain: + 15V Supply + 20 +25 mA
— 15V Supply -13 -18 mA

Power Consumption 485 645 mW

SPECIFICATION NOTES

1. The 4058's current and voltage outputs can withstand continuous shorts to ground. The reference output (pin 24) can withstand a short

far appravimataly 2 saconds.

2, The 4058-83 is fully specified for - 55 to + 125°C operation and scresned to the high reliability requirements of MIL-5TD-883, Mathod

5008,

3, A TTL load is defined as sinking 40pA with a logic “1'" applied and sourcing 1.6mA with a logic "0 applied.
4. CBIN = Complamentary Binary. COB = Complemantary Offset Binary. BIN = Binary [straight hinary). OBIN = Offset Binary. See Digital

Coding Table.
8, Adjustable to zero with optional external trim potentiomater.

B, Gainerror is defined as the error in the slope of the COnVerter Iransier Iuncuon, It 18 expresse 63 4 PErcentage and 18 equivalent 1o the
deviation [divided by the ideal value) between the actual and the ideal value for the full output voltage/current span from the 0000 0000

0000 cutput to the 1111 1111 1111 output.

e Pin Designations

Packege Dimensions 24 Pin DIP in 7%
- :
Po0EBEEEO 000 5| ;g:::f[Lsm g;::g:;:;pdﬂ:"
" 3 Bit10 22 Power Sn.:Jlrmlmd
— e 4 Bit9 1 41
1353 Max VI TOWARD PiNG |I|: ::I |?£| 5 E:: g 20 ;ﬁ"u" 5L‘a|:p ¥
030 B Bit 7 19 10V Scale
_]r %1 WA o i 7 Bit6 18 Bipolar Offsat
a7 ﬂ"ﬂﬁﬁﬂﬂnﬂﬂ?ﬂ—_ﬂ 8 Bit5 17 Gain Adjust
” wEn M [ 9 Bit4 16 Analog Ground
g 10 =00 0444 10 Bit 3 15 Vgut
0DER £001 Daa LE T i 11 Bit2 14 g
Jin o C e 12 B Mgl 1T My,
Dimensions are In inches (cantimeters) Bowm ol
Applications Information it
Grounding and Bypassing e
High speed systems require added care in power f i
3 = . ) BIT 12ILBEY 1 L] -10w REF Ut
distribution for maximum accuracv and speed. wry | 20— 3 | e
Although power supply inputs on the 4058 are in- are | i R mﬁ_,f, e
ternally bypassed with 0.01pF ceramic el I 1k ® AV
capacitors, it is recommended that an additional ore | rTo— W T vWA—o 18 | airoLan aerser
1uF tantalum capacitor be added externally be- il] lotrme &"%ﬂ {,:Z g ]
tween each supply input and analog ground for MR oAl ol
optimum performance. It is important to realize wrr o uasm | 12 0—ef | e
hal puwsr grouond (pin 22) is inlerually vug-
nected to the case and must be connected to

system analog ground to minimize ground loop
errors. It is preferable to have the 4058's analog
and power ground pins soldered directly to a
large analog ground plane beneath the 4058.

Optimizing Settling Time

To optimize settling time of the 4058 and to make
the settling time independent of the
characteristics of the digital driver, 2.2kQ 1/8
Watt pulldown resistors are recommended at all
logic inputs.

66

Analog ground and powar ground must be externally
conneécted to each other, Power ground is connected
to case, All units are supplied with a mylar insulator
for isolation bétween the case and pc board,

Logic Inputs

Logic inputs are standard TTL/DTL compatible.
If any bits are not used, it is recommended they
be grounded since an “open” bit input line is
equivalent to a logic 1", Opening the bit lines
should not, however, be used as a means of
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generating a logic 1" due to the possibilities of
noiso pickup. Tho tablo bolow chowe the binary
input code used by the 4058, If desired, virtually
any other binary code can be used with the addi-
tion of the necessary external logic.

15V
&m CFTIONAL
Q17| GAiN ADAIST MO gy
ADLRIET
=18y
BT

CRTIOMAL
Analog Output Digital Input i f iy
Mlﬂ Current u“il“ﬂ'“ mpﬁll-'l' =18
- o Binary Offset Binary
+F.S. ~-F8 000...000 Zero Adjustment—For voltage output operation,
+14F.5, - 14F.8, 010...000 set the digital input code to 000...000, and adjust
+1LSB - 1LSB 011...111 the offset trim potentiometer for zero output
0 0 000...000  100...000 voltage (unipolar] or plus full scale output voltage
- 1L5B +1L5B 000...001  100...001 (bipolar). For current output operation, set the
‘]‘;*SF-& s *}';*SFE- - gt O o digital input code to 000...000, and adjust the
SEPEEALAD ] T T il a0 3t.in offset trim potentiometer for zero output current
(unipolar) or minus full scale output current
Trim Procedures [bipolar).

Initial zero and gain errors may be trimmed to
zoro using salernal pulenlivelers as shuwa lu
the diagram below. Adjustments should be made
following warm-up, and to avoid interaction, zero
should be adjusted before gain. Fixed resistors
can be +20% carbon composition or better.
Multiturn potentiometers with TCR's of
100ppm/°C or less are recommended to minimiza
drift with temperature,

Gain Adjustment—For voltage output operation,
set the digital input code to 111...111, and adjust

the gain trim potentiometer for minus full scale
plus 1LSB output voltage. For current output
operation, set the digital input code to 111...111,
and adjust the gain trim potentiometer for plus
full scale minus 1LSB output current.

Output Pin Programming

Output Range Output Pin | Jumper Pin 14 to Jumper Pin 18 to Jumper Pin 19 to Jumper Pin 20 to
Oto -5V Pin 15 Pin 13 Pin 16 [ground) Pin 15 Pin 13

Oto - 10V Pin 15 Pin 13 Pin 16 [ground] Pin 15

+ 2.5V Pin 15 Pin 13 Pin 24 Pin 15 Pin 13

=5V Pin 15 Pin 13 Pin 24 Pin 15

= 10V Pin 15 Pin 13 Pin 24 T — Pin 15

Oto +4mA Pin 13 Pin 15 (Note) —_— ——

+2mA Pin 13 Pin 15 (Note) Pin 24 —_— —

Note: If oscillations or ringing occur, connect a 100k resistor between pins 14 and 15,
Screening According to MIL-STD-883, Method 5008

Test

Methods and Conditions

Furpose

Internal Visual

Muathod 2017

Ramoves potentially defective units with respect to materials, construction, and

workmanship.

Stabilization Bake

Method 1008, Condition C

&1 leruas @l 10076

Preconditioning treatment o stabilize circuit componaents

Prior o ondEung (UrtHeT TESUNE and [rimming.

Constant Accelaration

Mathod 2001, Candition B
¥y Axis, 10,000 g

Removes polential failures due to weak wire or chip bonding.

Seal, Fine and Gross

Mathod 1014, Fine Leak Condition A &C
Bomb tima 1 hour af 30 pei: Leak Rale

Verilies integrity of hermatic package,

<8 x 107 cofsec; Gross Leak, Condition Cy,
no bubbies

Meathod 1015, Condition B
168 hours at 125°C

Reduces infant mortality rate.

Temperatura Cycling Method 1010, Condition B 10 cycles [rom

+0°C +3°C
- BE5C _ e o +125°C i

Hemoves potential fallures dus to weak wire or chip bonding,

External Visual Method 2008

Removes defective units with respect to materials, construction, and workmanship,




