
Regulator ICs 

Reference voltage power supply 
BA3933 

The BA3933 is a monolithic reference voltage power supply IC for use in CD radio cassette players. 

•App l ica t ions 
CD radio cassette players, mini-component stereo audio systems 

•Fea tu res 
1) With 7.5V output for audio power supply, 5.0V out-

put for microcontrol lers, 5.0 and 7.5V outputs for 
CD players, 9V output for motor drivers, the IC is 
best suited for CD radio cassette players. 

2) Precise power supply (5V ± 0.1V) can be obtained 
by using external reference voltage input (only AU-
DIO output has an internal reference voltage sys-
tem). 

• B l o c k diagram 

3) Zero standby current. (Typ.) 
4) Output current limit circuit protects the IC against 

short-circuiting damage. 
5) Compact SIP-M12 package al lows a large power 

dissipation (3W: no heat sink). 
6) Thermal protection circuit prevents heat damage to 

the IC. 
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Regulator ICs 

>Pin descriptions 

BA3933 

Pin No. Pin name Function 

1 AUDIO 
7.5V AUDIO 7.5 V output pin 

2 C Pin to connect a capacitor that regulates AUDIO 7.5 V 

3 PRE GND AUDIO system GND 

4 RADIO 5V RADIO 5 V output pin; output when MODE SW is 1.4 V 
(typical) 

5 COM 5V Microcontroller 5 V output pin 

6 CD 5V CD 5 V output pin; output when MODE SW is 3.2 V 
(typical) 

7 CD 7.5V CD 7.5 V output pin 

8 MODE SW Pin to select CD 5 V, CD 7.5 V, or RADIO 5 V 

9 Vcc Power supply voltage. 

10 REF STB Reference voltage 5 V output pin; also a standby SW pin 

11 MOTOR 9V MOTOR 9 V output pin 

12 GND Large current GND, connected to the IC substrate 

to 
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^Absolute maximum ratings (Ta=25°C) 

Parameter Symbol Limits Unit 

Applied voltage Vcc 23 V 

Power dissipation Pd 3000*1 mW 

Operating temperature Topr - 2 5 - 7 5 

Storage temperature Tstg —55—150 

* 1 Reduce power by 24mW for each degree above 25'C. 

^Recommended operating conditions ( T o p r = - 2 5 t o 7 0 t ; ) 

Parameter Symbol Limits Unit 

Operating power supply voltage Vcc ' 6 .5-22.0* 2 v 

* 2 Basic operation should be functional at Ta = 25 "C. i 
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Regulator ICs BA3933 

Hnput/output circuits 
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Regulator ICs BA3933 

•Electr ical characteristics (unless otherwise noted, Ta=25°C and Vcc=16.0V) 

Parameter Symbol Mln. Typ. Max. Unit Conditions 

Standby circuit current 1ST - 0 10 //A STAND BY pin = 0 V 

Output voltage (AUDIO 7.5 V) V01 7.0 7.5 8.0 V loi=250mA 

Voltage variation A Von - 40 200 mV Vcc=11V~22V loi=250mA 

Load variation AV012 - 30 200 mV loi=0~250mA 

Minimum I/O voltage differential # AV013 - 1.1 2.1 V loi=250mA 

Output current capacity Note I01 350 710 - mA Voi£7.0V 

Ripple rejection ratio R.R1 50 60 - dB f=100Hz VRR= —10dBV 

Output voltage (MOTOR 9.0 V) V02 8.4 9.0 9.6 V lo2=600mA 

Voltage variation AVozi - 50 200 mV Vcc=11~22V loa=600mA 

Load variation AV022 - 150 600 mV lo2=0~600mA 

Minimum I/O voltage differential * AV023 - 0.5 0.9 V lo2=600mA 

Output current capacity I02 1.2 1.4 - A Voa£8.4V 

Output voltage (CD 7.5 V) V03 7.0 7.5 8.0 V lo3=400mA 

Voltage variation AV031 - 20 200 mV Vcc=8.5~22V lcxi=400mA 

Load variation A VO32 _ 70 250 mV lo3=0~400mA 

Minimum I/O voltage differential * A V033 - 0.3 1.0 V L03=400mA 

Output current capacity 103 1.0 1.2 _ A Vo3^7.0V 

Ripple rejection ratio R.R3 40 60 - dB f = 100Hz VfiR=-10dBV 

Output voltage (CD 5 V) V04 4.90 5.0 5.10 V LO4= 180mA 

Voltage variation AV041 - 20 200 mV Vcc=6.5—22V lo4= 180mA 

Load variation A V042 - 20 200 M V Io4=0~ 180mA 

Minimum I/O voltage differential * A V043 - 1.0 1.5 V lo*=180mA 

Output current capacity 104 220 400 - mA Vo4^4.90V 

Ripple rejection ratio R.R4 50 60 - dB f=100Hz VRR= —10dBV 

Output voltage (RADIO 5 V) Vos 4.90 5.0 5.10 V lo5=80mA 

Voltage variation AVosi - 20 200 mV Vcc=6.5~22V los=80mA 

Load variation AV052 - 20 200 M V los=0~80mA 

Minimum I/O voltage differential * A V053 - 0.8 1.5 V los=80mA 

Output current capacity 105 100 220 - mA Vos^4.90V 

Ripple rejection ratio R.R5 50 68 - dB f = 1 0 0 H z V R H = 10dB 
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Regulator ICs BA3933 

(unless otherwise noted, Ta=25"C and Vcc=16.0V) 

Parameter Symbol Min. Typ. Max. Unit Conditions 

Output voltage (COM 5 V) Voe 4.90 5.0 5.10 V loe=180mA 

Voltage variation V081 - 20 200 mV Vcc=6.5~22V lo6= 180mA 

Load variation V082 - 20 200 mV I o 6 = 0 ~ 180mA 

Minimum I/O voltage differential * V083 - 1.0 1.5 V loe= 180mA 

Output current capacity l06 220 400 - mA Voe£4.90V 

Ripple rejection ratio R.R6 50 60 - dB f=100Hz VRR= —10dBV 

Input (MODE SW) 

Voltage when RADIO MODE ON VMTHH 1.1 1.4 1.7 V RADIO output voltage when switched to HIGH 

Voltage when RADIO MODE OFF VMTHL 2.9 3.2 3.5 V RADIO output voltage when switched to LOW 

Voltage when CD MODE ON VRTHH 2.9 3.2 3.5 V CD 5 V output voltage when switched to HIGH 

Input current when HIGH IIHI 50 110 200 ^ A MODE SW pin = 5 V 

Input (REF STB) 

Input current when HIGH I REF - 210 500 JU A REF=5V STAND BY pin = 5 V 

Output voltage differential for 
each 5 V system VDEF - 0 0.25 V 

© Not designed to be radiation tolerant. 

* : Minimum I/O voltage differential refers to the difference between Input and output voltage when Vcc Is set to the minimum output voltage. 

• C i r c u i t operation 
1. Timing chart 

Vcc — 

REF STB 

MODE SW 

AUDIO OutpUl7.5V 

MOTOR Output 9V 

CD Output 7.5V 

CD Output 5V 

RADIO Output 5V 

COM Output 5V 

n 
J Z L 

AUDIO 7.5V, MOTOR 9V, and COM 5V are output re-
gardless of MODE SW. 
RADIO 5V rises when MODE SW is 1.4V (typical), and 
CD 5V rises when MODE SW is 3.2V (typical). 

2. Rough estimation of IC power dissipation 
Except under t ransi t ional cond i t ions, the power 
d i ss ipa t ion of th is IC is 3W per uni t at 25°C, See 
Fig. 4 for heat reduction characteristics, including 
some cases where heat sinks are used. 

• H e a t reduction characteristics 
16 

V J heal sink (1C Q cm1* 1.6 m n) Is us ad 
\ 

v . 
Al he \ it sink (50 cm'X 1,6 mm) is used 

\ Al heat sink 
(26 cm'X 1 6 mm) le usod 

V \ \ 

Withou 1 Itoalsi nkV arai 
\ \ 
V 

>1 \ 
Without heat sink, 

without PCB 
*" - • 

0 25 50 75 100 125 150 175 
AMBIENT TEMPERATURE : Ta (*C) 

Fig.1 Heat reduction curves 
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Regulator ICs 

•Circuit operation 

BA3933 

VCC 

Vref -

V r e f -

C a l c u l a t i o n o f PMAX 

• Power consumed by AUDIO 7.5V 
Pi = (Vcc - 7.5V) Xh 
• Power consumed by MOTOR 9V 

P2 = (Vcc - 9V)X|2 

• Power consumed by CD 7.5V 
P 3 = (Vcc - 7 . 5 V ) X I 3 

• Power consumed by CD 5,0V 
P* - (Vcc - 5.0V)xU 
• Power consumed by RADIO 5.0V 

P5 = (Vcc - 5.0V) X Is 
• Power consumed by COM 5.0V 

Pe = (Vcc - 5.0V) Xla 
• Power consumed internally by each circuit 

P? = VeeXcircuit current 

h = maximum output current for AUDIO 7.5V 
12 = maximum output current for MOTOR 9V 
13 = maximum output current for CD 7.5V 
U = maximum output current for CD 5.0V 
Is = maximum output current for RADIO 5.0V 
Its = maximum output Current for COM 5.0V 

CO 
O 

0 
1 

D)i 
<D 
DC 

I 
ff i 

w I 

Fig.4 
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Regulator ICs BA3933 

•Opera t i on notes 
1. Operating power supply 

When ope ra t i ng wi th in p roper ranges of power 
supply voltage and ambient temperature, most cir-
cuit funct ions are guaranteed. Al though the rated 
values of electrical characteristics cannot be abso-
lutely guaran teed , charac ter is t i c va lues do not 
change drastically within the proper ranges. 

2. Power dissipation (Pd) 
Refer to the heat reduction characteristics and the 
rough estimation of IC power dissipation given on 
a separate pages. Make sure to use the IC within 
the a l lowable power d iss ipat ion wi th a suff ic ient 
margin. 

3. Preventing oscillation at each output and installing 
a ripple filter capacitor. 
To stop oscillation of output, make sure to connect 
a capacitor between GND and each of the AUDIO 
7.5V (p in 1), RADIO (pin 4), COM (pin 5), CD 5V 
(pin 6), CD 7.5V (pin 7), and MOTOR 9V (pin 11) 
output pins. We recommend using a tantalum elec-
trolytic capacitor having a capacitance ol 10 p F or 
greater (100 n F or greater for AUDIO 7.5V) wi th 
minimal temperature susceptibi l i ty. Also, sudden 
deter iora t ion of the AUDIO 7.5V r ipp le re ject ion 
during a power drop can be prevented by connect-
ing a capacitor (220 p F or greater recommended) 
to the C pin (pin 2). 

4. Overcurrent protection circuit 
An overcurrent protection circuit is installed on the 
AUDIO 7.5V (pin 1), RADIO (pin 4), COM (pin 5), 
CD 5V (p in 6), CD 7.5V (pin 7), and MOTOR 9V 
(pin 11) outputs, based on the respect ive output 
current. This prevents IC destruct ion by overcur-

0Measurement data 

i i 
Line for input = outp 
Minimum I/O 

Lit —r' 

voltt BB differ sntlal / ' 

z-MOl OR 9V 

// ^"AU 310 7,5V, CD 7.5V 

A -CD,RAD|),C0M 5V 

10 20 
SUPPLY VOLTAGE : VCC (V) 

Fig.5 Thermal derating 

rent, by limiting the current with a curve shape of 
"7" in the vo l tage-cur ren t g raph . The IC is de-
signed with margins so that current flow will be re-
s t r ic ted and la tch ing wi l l be p revented even if 
alarge current suddenly f lows through a large ca-
pacitor. Note that these protection circuits are only 
g o o d for prevent ing d a m a g e f rom sudden acci-
dents. Make sure your design does not cause the 
protect ion circuit to operate cont inuously under 
t rans i t ional cond i t i ons (for instance, if ou tpu t is 
clamped at 1 VF or higher, short mode circuit oper-
ates at 1VFor lower). 

5. Reference voltage 
Because output voltage is dependent on the input 
reference voltage, unstable input results in output 
wavering and degradation of ripple rejection, Take 
care when set t ing the re ference vo l tage power 
supply . Note that the AUDIO output , wh ich has a 
built-in reference voltage system, is not affected by 
the external reference voltage. 

6. Thermal protection circuit 
A built-in thermal protect ion circuit prevents ther-
mal damage to the IC. All outputs except VDD are 
switched OFF when the circuit operates, and revert 
to the original state when temperature drops to a 
certain level. 

7. Grounding 
Each ground line in the application circuit must be 
adequate ly short regard ing the PREGND (pin 3) 
and GND (pin 12) pins. Make sure to arrange the 
ground lines, the AUDIO system, and other outputs 
in a pattern that prevents electric interference. 

•Ex te rna l dimensions (Units: mm) 

29,8±0,2 4 7 ± 0 2 

S I P - M12 
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