BA9221
BA9221F

Digital-to-analog converter,

12 bit

The BA9221 and BA9221F are 12-bit D/A
converters.

These ICs have a very fast conversion
time. They are for use on machines with a
digital-to-analog control system.

Features

* available in DIP20 and SOP22
packages

¢ 12-bit monotonic conversion

* full scale current (lgg) =4 mA

* setting speed is as low as 250 ns

e built in reference supply voitage

* can be as multipliers
Applications

» digital audio equipment

» digital control attenuators

» electrical musical instruments

* servo controllers

+ (digitally controlled power supply
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BA9221, BA9221F Digital-to-analog converter

Block diagram

Voo OND/Vic Be

20 EE} ?1

BIAS

M5B LS8

B. 8 8 B, B B, Bo By,
?5 ?5 ?7 ?8 ?9 ?10 ?11 ?12

L.OGIC INPUT SWITCH DRIVERS

B. B,

? g0 o

18

T io
S 1 S I S O S (S SN I (O S SO I G
NE TWORK 0 To
. é%& #A%é %& %& %JD‘ é%}é %é %&é\?é %& 19
REF
15 *
Vagr (] M CURRENT SOURCES
LADDER NETWORK
REFERENCE
AMPLIFIER
16 17
COMP Vee
Absolute maximum ratings (T, = 25°C)
Parameter Symbol Limits Unit Conditions
VCC +7
Power supply voltage \
Reduce power by 6 mW/°C for each degree
Power BA9221 ; 600 . [aboversc
dissipation d Reduce power by 5.5 mW/°C for each
BA9221F 330 degree above 25°C.
Reference input pin V4,
Vis PUPIY1e vy vis | Vee~Vee v
Logic input pin Vin -5~Vee \'
temperature [BAg221F Topr —25 ~ 455 ©
Storage temperature Taig ~50 ~ +125 °C
Code formats
Data input Analog output
MSB LsSB Vo (V)
or1r11111111 9.9951
or1111111111¢0 9.9902
000000000001 0.0049
000000000000 0.0000
111111111111 -0.0049
100000000001 —9.9951
100000000000 —10.0000
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Digital-to-analog converter BA9221, BA9221F

Electrical characteristics (T, = 25°C, Ve =+5V, Vgg = -15 V)

Parameter Symbol| Min (Typical| Max Unit Conditions f;;eusr;
Resolving power 12 12 12 bit 1
Monotonality 12 12 12 bit 1
Differential nonlinearity DNL 12 LSB 1
Nonlinearity NL 0.05 %FS 1
Full scale current Igs 3.999 mA  |Vggr = 10.000 V 1
Current temperature o
coefficient, full scale TClrs *10 PpPm/C 1
Current asymmetry, full 4
scale Y v IFss .0 A lrs ~ ks 1
Current, zero scale Izs 0.1 pA
Setting time tg 250 ns |T,=25°C 3
High level logic input
voltage ViH 2.0 \ 6
Low level logic input
voltage Vi 0.8 \ 6
Logic input current N 60 pA  [V|y=5V~+5V 6
Reference power supply
input current IREF 0.2 1.0 1.1 mA 2
Reference power supply .
input bias current lis 03 20 HA 1
Reference power supply _ _
input slew rate di/dt 40 8.0 mA/us [Ry4=800Q,Vgc=0pF 4

PSS+ +0.0001 | %FS/% |\EE =3 ~ 33V, 1
Power supply voltage cc=-
dependance = ~—
P PSS- +0.0001 | %FS/% [VEE=13.5V ~-165V, 1
P ly volt, Voo | 43 > vV |Vour=o0v 1
ower su voltage =
PRl vetag Vee | -18 108 ouT 1
, lec 1.0 | 180
Operating current I 60 570 mA  |Vee=5V, Vge=-15V 6
EE -lo. —ze.
Power consumption Py 420 mW Ve =5V, Vgg=-15V 6
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BA9221, BA9221F Digital-to-analog converter

Test circuits

Figure 1 DNL, NL, Igg, Igss; Izs, Pss,, and Pgg. test circuit
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Digital-to-analog converter BA9221, BA9221F

Figure 3 Setting time test circuit
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Figure 4 Reference power supply input slew rate test circuit
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BA9221, BA9221F Digital-to-analog converter
Figure 5 Input HIGH and LOW and input current | test circuit
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Figure 6 Circuit current Igc and Igg test circuit
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Digital-to-analog converter BA9221, BA9221F

Figure 7 Application example 1—Simple D/A converter
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Figure 8 Application example 2—D/A converter structure
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Note Adjust gain by putting potentiometer In senes with R 1 or Rz
Precautions for use

The pin connections for the BA9221 and the BA9221F are different. Be careful when using
these ICs interchangeably.
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