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NOISE FILTERING 
The bandwidth of the output amplifier in the AD584 can be 
reduced to filter output noise. A capacitor ranging between 0.01 µF 
and 0.1 µF connected between the CAP and VBG terminals further 
reduces the wideband and feedthrough noise in the output of 
the AD584, as shown in Figure 9 and Figure 10. However, this 
tends to increase the turn-on settling time of the device; therefore, 
allow for ample warm-up time.  

 
Figure 9. Additional Noise Filtering with an External Capacitor 

 
Figure 10. Spectral Noise Density and Total RMS Noise vs. Frequency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

USING THE STROBE TERMINAL 
The AD584 has a strobe input that can be used to zero the output. 
This unique feature permits a variety of new applications in 
signal and power conditioning circuits.  

Figure 11 illustrates the strobe connection. A simple NPN switch 
can be used to translate a TTL logic signal into a strobe of the 
output. The AD584 operates normally when there is no current 
drawn from Pin 5. Bringing this terminal low, to less than 200 mV, 
allows the output voltage to go to zero. In this mode, the AD584 
is not required to source or sink current (unless a 0.7 V residual 
output is permissible). If the AD584 is required to sink a transient 
current while strobe is off, limit the strobe terminal input current 
by a 100 Ω resistor, as shown in Figure 11.  

 
Figure 11. Use of the Strobe Terminal 

The strobe terminal tolerates up to 5 µA leakage, and its driver 
should be capable of sinking 500 µA continuous. A low leakage, 
open collector gate can be used to drive the strobe terminal directly, 
provided the gate can withstand the AD584 output voltage plus 1 V.  

PERCISION HIGH CURRENT SUPPLY 
The AD584 can be easily connected to a power PNP or power 
PNP Darlington device to provide much greater output current 
capability. The circuit shown in Figure 12 delivers a precision 
10 V output with up to 4 A supplied to the load. If the load has a 
significant capacitive component, the 0.1 µF capacitor is required. 
If the load is purely resistive, improved high frequency, supply 
rejection results from removing the capacitor.  

 
Figure 12. High Current Precision Supply 
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The AD584 can also use an NPN or NPN Darlington transistor to 
boost its output current. Simply connect the 10 V output terminal 
of the AD584 to the base of the NPN booster and take the 
output from the booster emitter, as shown in Figure 13. The 
5.0V pin or the 2.5V pin must connect to the actual output in 
this configuration. Variable or adjustable outputs (as shown in 
Figure 3 and Figure 4) can be combined with a 5.0 V connection to 
obtain outputs above 5.0 V.  

 
Figure 13. NPN Output Current Booster 

THE AD584 AS A CURRENT LIMITER 
The AD584 represents an alternative to current limiter diodes 
that require factory selection to achieve a desired current. Use of 
current limiting diodes often results in temperature coefficients 
of 1%/°C. Use of the AD584 in this mode is not limited to a set 
current limit; it can be programmed from 0.75 mA to 5 mA 
with the insertion of a single external resistor (see Figure 14). 
The minimum voltage required to drive the connection is 5 V.  

 
Figure 14. A Two-Component Precision Current Limiter 

NEGATIVE REFERENCE VOLTAGES FROM AN AD584 
The AD584 can also be used in a 2-terminal Zener mode to 
provide a precision −10 V, −7.5 V, or −5.0 V reference. As shown in 
Figure 15, the VIN and VOUT terminals are connected together to 
the positive supply (in this case, ground). The AD584 COMMON 
pin is connected through a resistor to the negative supply. The 
output is now taken from the COMMON pin instead of VOUT. With 
1 mA flowing through the AD584 in this mode, a typical unit 
shows a 2 mV increase in the output level over that produced in 
3-terminal mode. Also, note that the effective output impedance in 
this connection increases from 0.2 Ω typical to 2 Ω. It is essential 
to arrange the output load and the supply resistor, RS, so that 
the net current through the AD584 is always between 1 mA 
and 5 mA (between 2 mA and 5 mA for operation beyond 85°C).  

The temperature characteristics and long-term stability of the 
device is essentially the same as that of a unit used in standard  
3-terminal mode.  

 
Figure 15. 2-Terminal, −5 V Reference 

The AD584 can also be used in 2-terminal mode to develop a 
positive reference. VIN and VOUT are tied together and to the 
positive supply through an appropriate supply resistor. The 
performance characteristics are similar to those of a negative  
2-terminal connection. The only advantage of this connection 
over the standard 3-terminal connection is that a lower primary 
supply can be used, as low as 0.5 V above the desired output 
voltage. This type of operation requires considerable attention 
to load and to the primary supply regulation to ensure that the 
AD584 always remains within its regulating range of 1 mA to 
5 mA (2 mA to 5 mA for operation beyond 85°C).  

10 V REFERENCE WITH MULTIPLYING CMOS DACs 
OR ADCs 
The AD584 is ideal for application with the AD7533 10-bit 
multiplying CMOS DAC, especially for low power applications. 
It is equally suitable for the AD7574 8-bit ADC. In the standard 
hook-up, as shown in Figure 16, the standard output voltages are 
inverted by the amplifier/DAC configuration to produce converted 
voltage ranges. For example, a +10 V reference produces a 0 V to 
−10 V range. If an OP1177 amplifier is used, total quiescent 
supply current is typically 2 mA.  

 
Figure 16. Low Power 10-Bit CMOS DAC Application 
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The AD584 is normally used in the −10 V mode with the AD7574 
to give a 0 V to +10 V ADC range. This is shown in Figure 17. 
Bipolar output applications and other operating details can be 
found in the data sheets for the CMOS products.  

 
Figure 17. AD584 as −10 V Reference for CMOS ADC 

PRECISION DAC REFERENCE 
The AD565A, like many DACs, can operate with an external 
10 V reference element (see Figure 19). This 10 V reference 
voltage is converted into a reference current of approximately 
0.5 mA via the internal 19.95 kΩ resistor (in series with the external 
100 Ω trimmer). The gain temperature coefficient of the AD565A 
is primarily governed by the temperature tracking of the 19.95 kΩ 
resistor and the 5 kΩ/10 kΩ span resistors; this gain temperature 
coefficient is guaranteed to 3 ppm/°C. Therefore, using the AD584K 
(at 5 ppm/°C) as the 10 V reference guarantees a maximum full-

scale temperature coefficient of 18 ppm/°C more than the 
commercial range. The 10 V reference also supplies the normal 
1 mA bipolar offset current through the 9.95 kΩ bipolar offset 
resistor. The bipolar offset temperature coefficient thus depends 
only on the temperature coefficient matching of the bipolar offset 
resistor to the input reference resistor and is guaranteed to 
3 ppm/°C. Figure 18 demonstrates the flexibility of the AD584 
applied to another popular digital-to-analog configuration.  

 
Figure 18. Current Output, 8-Bit Digital-to-Analog Configuration 

 

 
Figure 19. Precision 12-Bit DAC  
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OUTLINE DIMENSIONS 
 

 
Figure 20. 8-Pin Metal Header [TO-99] 

(H-08) 
Dimensions shown in inches and (millimeters) 

 

 
Figure 21. 8-Lead Plastic Dual In-Line Package [PDIP] 

Narrow Body (N-8) 
Dimensions shown in inches and (millimeters) 
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ORDERING GUIDE 

Model1 
Output  
Voltage (VO) 

Initial Accuracy Temperature Coefficient  
(ppm/°C) 

Temperature  
Range (°C) 

Package  
Description 

Package  
Option 

Ordering  
Quantity mV % 

AD584JH 2.5 ±7.5 0.30 30 0 to 70 8-Pin TO-99 H-08 100 
AD584JNZ 2.5 ±7.5 0.30 30 0 to 70 8-Lead PDIP N-8 50 
AD584KH 2.5 ±3.5 0.14 15 0 to 70 8-Pin TO-99 H-08 100 
AD584KNZ 2.5 ±3.5 0.14 15 0 to 70 8-Lead PDIP N-8 50 
AD584SH 2.5 ±7.5 0.30 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584SH/883B 2.5 ±7.5 0.30 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH 2.5 ±3.5 0.14 20 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH/883B 2.5 ±3.5 0.14 20 −55 to +125 8-Pin TO-99 H-08 100 
AD584JH 5.0 ±15.0 0.30 30 0 to 70 8-Pin TO-99 H-08 100 
AD584JNZ 5.0 ±15.0 0.30 30 0 to 70 8-Lead PDIP N-8 50 
AD584KH 5.0 ±6.0 0.12 15 0 to 70 8-Pin TO-99 H-08 100 
AD584KNZ 5.0 ±6.0 0.12 15 0 to 70 8-Lead PDIP N-8 50 
AD584SH 5.0 ±15.0 0.14 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584SH/883B 5.0 ±15.0 0.30 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH 5.0 ±6.0 0.30 15 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH/883B 5.0 ±6.0 0.12 15 −55 to +125 8-Pin TO-99 H-08 100 
AD584JH 7.5 ±20.0 0.27 30 0 to 70 8-Pin TO-99 H-08 100 
AD584JNZ 7.5 ±20.0 0.27 30 0 to 70 8-Lead PDIP N-8 50 
AD584KH 7.5 ±8.0 0.11 15 0 to 70 8-Pin TO-99 H-08 100 
AD584KNZ 7.5 ±8.0 0.11 15 0 to 70 8-Lead PDIP N-8 50 
AD584SH 7.5 ±20.0 0.27 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584SH/883B 7.5 ±20.0 0.27 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH 7.5 ±8.0 0.11 15 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH/883B 7.5 ±8.0 0.11 15 −55 to +125 8-Pin TO-99 H-08 100 
AD584JH 10.0 ±30.0 0.30 30 0 to 70 8-Pin TO-99 H-08 100 
AD584JNZ 10.0 ±30.0 0.30 30 0 to 70 8-Lead PDIP N-8 50 
AD584KH 10.0 ±10.0 0.10 15 0 to 70 8-Pin TO-99 H-08 100 
AD584KNZ 10.0 ±10.0 0.10 15 0 to 70 8-Lead PDIP N-8 50 
AD584SH 10.0 ±30.0 0.30 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584SH/883B 10.0 ±30.0 0.30 30 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH 10.0 ±10.0 0.10 15 −55 to +125 8-Pin TO-99 H-08 100 
AD584TH/883B 10.0 ±10.0 0.10 15 −55 to +125 8-Pin TO-99 H-08 100 
 
1 Z = RoHS Compliant Part. 
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