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To our customers, 
 

Old Company Name in Catalogs and Other Documents 

 
On April 1st, 2010, NEC Electronics Corporation merged with Renesas Technology 

Corporation, and Renesas Electronics Corporation took over all the business of both 
companies. Therefore, although the old company name remains in this document, it is a valid 
Renesas Electronics document. We appreciate your understanding. 
 

Renesas Electronics website: http://www.renesas.com 
 
 
 
 

April 1st, 2010 
Renesas Electronics Corporation 

 
 
 
 
 
Issued by: Renesas Electronics Corporation (http://www.renesas.com) 

Send any inquiries to http://www.renesas.com/inquiry. 
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Notice 
1. All information included in this document is current as of the date this document is issued. Such information, however, is 

subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please 
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to 
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website. 

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights 
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.  
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights 
of Renesas Electronics or others. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of 

semiconductor products and application examples.  You are fully responsible for the incorporation of these circuits, software, 
and information in the design of your equipment.  Renesas Electronics assumes no responsibility for any losses incurred by 
you or third parties arising from the use of these circuits, software, or information. 

5. When exporting the products or technology described in this document, you should comply with the applicable export control 
laws and regulations and follow the procedures required by such laws and regulations.  You should not use Renesas 
Electronics products or the technology described in this document for any purpose relating to military applications or use by 
the military, including but not limited to the development of weapons of mass destruction.  Renesas Electronics products and 
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited 
under any applicable domestic or foreign laws or regulations. 

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics 
does not warrant that such information is error free.  Renesas Electronics assumes no liability whatsoever for any damages 
incurred by you resulting from errors in or omissions from the information included herein. 

7. Renesas Electronics products are classified according to the following three quality grades:  “Standard”, “High Quality”, and 
“Specific”.  The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as 
indicated below.  You must check the quality grade of each Renesas Electronics product before using it in a particular 
application.  You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior 
written consent of Renesas Electronics.  Further, you may not use any Renesas Electronics product for any application for 
which it is not intended without the prior written consent of Renesas Electronics.  Renesas Electronics shall not be in any way 
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an 
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written 
consent of Renesas Electronics.  The quality grade of each Renesas Electronics product is “Standard” unless otherwise 
expressly specified in a Renesas Electronics data sheets or data books, etc. 

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual 
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots. 

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support. 

“Specific”:  Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or 
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare 
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, 
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or 
damages arising out of the use of Renesas Electronics products beyond such specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have 
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further, 
Renesas Electronics products are not subject to radiation resistance design.  Please be sure to implement safety measures to 
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a 
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire 
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because 
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system 
manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental 
compatibility of each Renesas Electronics product.  Please use Renesas Electronics products in compliance with all applicable 
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS 
Directive.  Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with 
applicable laws and regulations. 

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas 
Electronics. 

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this 
document or Renesas Electronics products, or if you have any other inquiries. 

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-
owned subsidiaries. 

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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HA13168H 
Multiple Voltage Regulator for Car Audio 

REJ03F0225-0100 
Rev.1.00 

Jan 16, 2007 

Description 
The HA13168H is a compact multiple voltage regulator for car audio system.  The outputs of this IC output consist of 
regulated 5.7 V output for a microcontroller, regulated 8 V output for CD driver, regulated 9.0 V output for audio 
control, and regulated 5 V output, VCC-dependent output for external output and VCC-dependent output for remote-
ANT. 

Functions 

General 

• ACC power monitor circuit is built-in as to detect low voltage. 
• Low saturation output (PNP output) used for audio output. 
• A reset signal output for a microcontroller. 
 

Protections 

• Output current limit circuit to avoid device destruction caused by shorted output, etc. 
• High surge input protector against VCC and ACC. 
• Built in a thermal shutdown circuit to prevent against the thermal destruction. 
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Pin Description and Equivalent Circuit 
Function 

Pin 
No. Pin Name Specification Equivalent Circuit Normal Operation TSD 

Surge
Input

1 EXT OUT VCC-1 V/300 mA min Output voltage is VCC-1 
V when M or H level 
applied to CTRL pin. 

0 V 0 V 

2 ANT OUT VCC-1 V/300 mA min 

Vcc

90 kΩ

Vcc

10 kΩ

Output voltage is VCC-1 
V when M or H level to 
CTRL pin and H level to 
ANT-CTRL. 

0 V 0 V 

3 ACC IN — 

15 kΩ

45 kΩ

 

Connected to ACC. — — 

4 VDD OUT 5.7 V/100 mA min 

Vcc

215 kΩ

Vcc

63 kΩ

 

Regular 5.7 V. 5.7 V 0 V 

5 SW5V OUT 5.0 V/100 mA min Output voltage is 5 V 
when M or H level 
applied to CTRL pin. 

0 V 0 V 

6 COMP OUT 5.0 V/100 mA min 

Vcc

50 kΩ

VDD

 

Output for ACC detector 0 V 0 V 

7 ANT CTRL — 

49 kΩ

51 kΩ

 

L: ANT output  OFF 
H: ANT output  ON 

— — 

8 VCC —  Connected to VCC — — 
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Pin Description and Equivalent Circuit (cont.) 
Function 

Pin 
No. Pin Name Specification Equivalent Circuit Normal Operation TSD 

Surge
Input

9 BAT DET — 
VDD

250 kΩ
10 kΩ

 

Low battery detects. 
Active “L” 

Detect Not 
detect

10 AUDIO OUT 9.0 V/250 mA min 
Vcc

77.3 kΩ

Vcc

12.3 kΩ

Output voltage is 9 V 
when M or H level 
applied to CTRL pin. 

0 V 0 V 

11 CTRL — 

35 kΩ

65 kΩ

L: BIAS OFF 
M: BIAS ON 
H: CD ON 

— — 

12 CD OUT 8.0 V/1.3 A min 

Vcc

64.7 kΩ

Vcc

12.4 kΩ

 

Output voltage is 8 V 
when H level applied to 
CTRL pin. 

0 V 0 V 

13 RESET IN — Connected to power 
supply of microcontroller 

— — 

14 RESET OUT 1 mA min 

pin 13

pin 14
82 kΩ

33 kΩ

A reset signal output: 
active “L” 

Detect — 

15 GND —  Connected to GND — — 
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Timing Chart 

EXT

B.DET

(current)

COMP

ACC

ANT

OUT

SW5V

CD

OUT

AUDIO

OUT

ANT

CTRL

CTRL

RESET OUT

(current)

RESET IN

(VDDOUT-VF)

VDD

OUT

VCC
21 V

Surge pulse
9.25 V8.5 V

4.7 V4.4 V

2.5 V

2.8 V
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Block Diagram 

BIAS

VREF

ACC IN

−

+

+

GND

TAB

GND

15

−

+

Surge protector

1
EXT OUT

SW5V OUT
5

COMP OUT
6

ACC

+B

10

AUDIO OUT

−
+

13

VDD OUT
4

D1

D2

D3

D4

−

+
2

ANT OUT

ANT CTRL
7

VREF

VREF

+
−

12
CD OUT

Vth

C3
0.1 µF

C1
100 µF

+C6
10 µF

C2
0.1 µF

C7
0.1 µF

C4
0.1 µF

C5
0.1 µF

TSD

−
+

−
+

VthM

Vth

−

+

Vth

−
+

CTRL
11

VthH

+
−

8
VCC

3

BATT DET
9

−

+ RESET OUT

Note: TAB (header of IC) connected to GND.

RESET IN

14
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External Parts Lineup 
Operation with Different Value from the 

Range of Recommended Value Parts 
No. Function 

Range of 
Recommended More than the Range Less than the Range

C1 Bypass capacitor 
(Chemical capacitor) 

Upper 100 µF — Unstable 
Lower ripple rejection 
ratio 

C2 To prevent oscillation 
For stability of IC, this capacitor is 
inserted near the power supply pin of 
the IC.  We recommend Polyester film 
capacitor. *1 

0.1 µF Stability improve Unstable 

C3 
C4 

To prevent oscillation *2 0.1 to 10000 µF Unconfirmed Unstable 

C5 
C7 

To prevent oscillation *2 0.1 to 470 µF Unconfirmed Unstable 

C6 To prevent oscillation 10 to 470 µF 
(ESR = 0.1 to 2 Ω)

Unconfirmed Unstable 

D1, D2, 
D3, D4 

Protection against mistake in joining.  
Terminal protection for short circuit to 
+B when VCC terminal is open and 
for short circuit to GND when GND 
terminal is open. 
We recommend Schottky barrier 
diodes. 

IF ≥ 1 A The ability to protect 
terminal improve. 

The ability to protect 
terminal lower. 
And there is some 
possibility of 
destruction. 

Notes: 1. To improve stability, take notes of the below precautions. 
(1) Use capacitor that is temperature independent. 
(2) Use capacitor that is bias voltage independent. 
(3) No secondary resonance (non-inductive) capacitor. 
And, pay attention to the following points so that there can be an efficient bypass of high frequency noise. 
(1) To eliminate PCB pattern inductance mount the capacitor as close as possible to the VCC and GND of 

IC. 
 2. For using of the lower limit of recommended value, take notes of the below precautions. 

(1) Use capacitor that is temperature independent. 
(2) Use capacitor that is bias voltage independent. 
(3) No secondary resonance (non-inductive) capacitor. 

 3. To eliminate PCB pattern inductance mount the capacitor as close as possible to the VCC and GND of IC 
about C3, C4, C5, C6 and C7. 
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Absolute Maximum Ratings 
(Ta = 25°C) 

Item Symbol Rating Unit Note 
Operating power supply voltage Vcc 18 V  
DC supply voltage Vcc(DC) 26 V 1 
Peak voltage Vcc(PEAK) 50 V 2 
Power dissipation Pd 36 W 3 
Junction temperature Tj 150 °C  
Operating temperature Topr –40 to +85 °C  
Storage temperature Tstg –55 to +125 °C  
Notes: Recommended power supply voltage range 10 to 16 V. 
 1. Applied time is less than 30 s. 
 2. Surge pulse as input. 
 3. Ta = 25°C. : Permissible power dissipation when using a heat sink of infinite area.  Refer to the derating 

curves below. 
 

Ambient temperature   Ta   (°C)

0 50 1007525
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8.7 W

11.0 W

w/o heat sink

thin = 1.6 mm, 50 cm� Aluminum heat sink

thin = 1.6 mm, 100 cm� Aluminum heat sink
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Electrical Characteristics 
(unless otherwise noted, Vcc = 13.2 V, Ta = 25°C) 

Item Symbol Min Typ Max Unit Test Condition 
Standby current IST — 460 700 µA ACC = 0 V, CTRL = 0 V 
CTRL L level (STBY mode) VCL 0 — 1.0 V  
CTRL M level (CD OFF mode) VCM 2.0 — 3.0 V  
CTRL H level (CD ON mode) VCH 4.0 — – V  
ANT CTRL L level (ANT OFF mode) VACL 0 — 2.0 V  
ANT CTRL H level (ANT ON mode) VACH 3.0 — – V  

Output voltage Vo1 5.4 5.7 6.0 V Io1 = 80 mA 
Voltage regulation ∆Vo11 — 10 50 mV Vcc = 10 to 16 V, Io1 = 80 mA 
Load regulation ∆Vo12 — 50 100 mV Io1 = 0 to 80 mA 
Minimum I/O voltage 
differential 

∆Vo13 — 1.0 1.5 V Io1 = 80 mA 

Output current capacity Io1 100 250 — mA Vo1 ≥ 5.4 V 

VDD 
OUT 

Ripple rejection ratio SVR1 50 60 — dB f = 100 Hz, Io1 = 80 mA 
Output voltage Vo2 7.6 8.0 8.4 V Io2 = 1.0 A 
Voltage regulation ∆Vo21 — 40 100 mV Vcc = 10 to 16V, Io2 = 1.0 A 
Load regulation ∆Vo22 — 70 150 mV Io2 = 10m to 1.0 A 
Minimum I/O voltage 
differential 

∆Vo23 — 1.0 1.5 V Io2 = 1.0 A 

Output current capacity Io2 1.3 2.0 — A Vo2 ≥ 7.6 V 

CD 
OUT 

Ripple rejection ratio SVR2 45 50 — dB f = 100 Hz, Io2 = 1.0 A 
Output voltage Vo3 8.5 9.0 9.5 V Io3 = 160 mA 
Voltage regulation ∆Vo31 — 30 90 mV Vcc = 10 to 16 V, Io3 = 160 mA 
Load regulation ∆Vo32 — 100 200 mV Io3 = 10 to 160 mA 
Minimum I/O voltage 
differential 

∆Vo33 — 0.4 0.9 V Io3 = 160 mA 

Output current capacity Io3 250 350 — mA Vo3 ≥ 8.5 V 

AUDIO 
OUT 

Ripple rejection ratio SVR3 40 50 — dB f = 100 Hz, Io3 = 160 mA 
Differential I/O voltage ∆Vo41 — 1.0 1.5 V Io4 = 300 mA 
Load regulation ∆Vo42 — 350 600 mV Io4 = 10 to 300 mA 

EXT 
OUT 

Output current capacity Io4 300 500 — mA Vo4 ≥ 11.7 V 
Differential I/O voltage ∆Vo51 — 1.0 1.5 V Io5 = 300 mA 
Load regulation ∆Vo52 — 350 600 mV Io5 = 10 to 300 mA 

ANT 
OUT 

Output current capacity Io5 300 500 — mA Vo5 ≥ 11.7 V 
Output voltage Vo6 4.6 5.0 5.4 V Io6 = 80 mA, VDD = no load SW5V 

OUT Output current capacity Io6 100 300 — mA Vo6 ≥ 4.6 V 
Output voltage Vo7 4.6 5.0 5.4 V Io7 = 40 mA, VDD = no load 
Output current capacity Io7 100 300 — mA Vo7 ≥ 4.6 V 
Rise threshold voltage VTHH7 2.6 2.8 3.0 V  

ACC 
OUT 

Hysteresis range ∆VTH7 0.2 0.3 0.4 V  
Threshold voltage VTHH8 8.1 8.5 8.9 V  
Hysteresis range ∆VTH8 0.55 0.75 0.95 V  

BATT. 
DET 

Output current capacity Io8 200 — — µA Vo = 0.3 V 
Threshold voltage VTHH9 4.2 4.4 4.6 V  
Hysteresis range ∆VTH9 0.15 0.3 0.45 V  
Output current capacity Io9 1.0 2.5 — mA Vo = 0.5 V 

RESET 

Reset circuit current Icc9 — 100 180 µA Reset in = 5.0 V 
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Evaluation Circuit 

1

EXT
OUT

HA13168H

2

ANT
OUT

3

ACC
IN

4

VDD
OUT

5

SW5V
OUT

6

COMP
OUT

7

ANT
CTRL

8

VCC

9

BATT
DET

10

AUDIO
OUT

11

CTRL

12

CD
OUT

13

RESET
IN

14

RESET
OUT

15

GND

EXT ANT

ACC

VDD SW5V COMP

ANT CTRL VCC

BATT
DET

AUDIO

CTRL

CD RESET
OUT

SW1

SW2 SW3
SW4

C7
0.1
µF

R2
3.3 kΩ

C6
100
µF

0.1
µF

0.1
µF

0.1
µF

C8C3C2C1 C9

10
µF

0.1
µF

RESET
IN

5V

+

+

R3
3.3 kΩ
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Package Dimensions 

Unit : mm

*1

*1

*1

*1

2-C3.0 ±0.2

19.0 ±0.3

19.66

20.5 MAX

1
1

.3
±

0
.3

3
.0

±
0
.2

7
.8

1.11±0.25 0.6 ±0.1 1.27 ±0.25

2.54 ±0.25

1.281.1MiN TYP 1.50MAX

3.53.3MiN TYP 3.8MAX

1
3

.8

1
7

.9

1.8 ±0.25

3.5 ±0.5

6.04 ±0.5

0.25
+0.10
-0.05

3.6 ±0.2φ

Note) 1. Dimension "*1" is the value after bending.

( Ni/Pd/Au plating )

P-HSIP15-14.3x19.66-1.27 3.0g

MASS[Typ.]

SP-15TGVPRSS0015DA-C

RENESAS CodeJEITA Package Code Previous Code

 
 
 



Notes:
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