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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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DESCRIPTION 

The μPC1943, 1944 are adjustable high precision shunt regulators. The output voltage can be set to any value between 

reference voltage (1.26 V) and 24 V by two external resistors.  

These ICs can apply to error amplifier of switching regulators. 
 

FEATURES  

• Low voltage operation.  VREF ≤ VOUT ≤ 24 V 

• High accuracy.  VREF = 1.26 V ± 2.4% 

• Adjustable output voltage by two external resistors. 

• Pin compatible with μPC1093. (μPC1944) 

 

 
ORDERING  INFORMATION  

Part Number Marking Marking 

μ PC1943T POWER MINI MOLD (SOT-89) (SC-62) 9B 

μ PC1943T-AZ Note1 POWER MINI MOLD (SOT-89) (SC-62) 9B 

μ PC1944T POWER MINI MOLD (SOT-89) (SC-62) 9C 

μ PC1944T-AZ Note1 POWER MINI MOLD (SOT-89) (SC-62) 9C 

μ PC1944J 3PIN PLASTIC SIP (TO-92) 1944 

μ PC1944J-A Note2 3PIN PLASTIC SIP (TO-92) 1944 

μ PC1944GR 8PIN PLASTIC SOP (5.72 mm (225)) 1944 

μ PC1944GR-A Note2 8PIN PLASTIC SOP (5.72 mm (225)) 1944 

Notes 1.   Pb-free (This product does not contain Pb in the external electrode.) 

           2.   Pb-free (This product does not contain Pb in the external electrode and other parts.) 
 
PIN  CONFIGURATIONS  (Marking Side) 
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μ PC1943,1944

ABSOLUTE  MAXIMUM  RATINGS  (TA = 25°C, unless otherwise specified.) 
Parameter Symbol Ratings Unit 

Cathode Voltage VKA 25 V 

Cathode Current IK 50 mA 

Cathode to Anode Reverse Current − IK −30 mA 

Reference Voltage VREF 7 V 

Reference Input Current IREF 50 μ A 

Reference to Anode Reverse Current − IREF −10 mA 

Total Power Dissipation μ PC1943T PT 320/1600 Note mW 

 μ PC1944T  320/1600 Note mW 

 μ PC1944J  560 mW 

 μ PC1944GR  385 mW 

Operating Ambient Temperature TA −30 to +85 °C 

Operating Junction Temperature TJ −30 to +125 °C 

Storage Temperature Tstg −65 to +125 °C 

Note   with 16 cm2 × 0.7 mm ceramic substrate. 
 
Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any 

parameter. That is the absolute maximum ratings are rated values at which the product is on the verge 
of suffering physical damage, and therefore the product must be used under conditions that ensure 
that the absolute maximum ratings are not exceeded. 

 
TYPICAL  CONNECTION 
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APPLICATION  CIRCUIT 
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μ PC1943,1944

RECOMMENDED  OPERATING  CONDITIONS 

Parameter Symbol MIN. TYP. MAX. Unit 

Cathode Voltage VKA VREF  24 V 

Cathode Current IK 1 10 30 mA 

Total Power Dissipation μ PC1943T PT   45/240 Note mW 

 μ PC1944T    45/240 Note mW 

 μ PC1944J    83 mW 

 μ PC1944GR    57 mW 

Operating Ambient Temperature TA −30  +85 °C 

Operating Junction Temperature TJ −30  +100 °C 

Note   with 16 cm2 × 0.7 mm ceramic substrate. 

 
ELECTRICAL  CHARACTERISTICS  (IK = 10 mA, TA = 25°C, unless otherwise specified.) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

Reference Voltage VREF VKA = VREF  1.23 1.26 1.29 V 

Reference Voltage Change 

Over Temperature 

Δ VREF VKA = VREF, 0°C ≤ TA ≤ 70°C  
± 5 ±30 mV 

Reference Voltage Change Δ VREF/Δ VKA | VREF | ≤ VKA ≤ 5 V   2.7 mV/V 

Over Cathode Voltage   5 V ≤ VKA ≤ 24 V   2.0 mV/V 

Reference Input Current IREF VKA = VREF, R1 = 10 kΩ, R2 = ∞   2.0 4.0 μ A 

Reference Input Current Change 
Over Temperature 

Δ IREF VKA = VREF, 0°C ≤ TA ≤ 70°C,  
R1 = 10 kΩ, R2 = ∞ 

 0.3 1.2 μ A 

Minimum Cathode Current IKmin VKA = VREF, Δ VREF = 2%  0.16 1.0 mA 

Off-state Cathode Current IKoff VKA = 24 V, VREF = 0 V  0.01 1.0 μ A 

Dynamic Impedance | ZKA | VKA = VREF, f ≤ 1 kHz,  
1 mA ≤ IK ≤ 30 mA 

 
0.12 0.5 Ω 
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μ PC1943,1944

TYPICAL  CHARACTERISTIC  (TA = 25°C, unless otherwise specified. Nominal) 
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μ PC1943,1944
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Notes 1.   This graph shows the absolute maximum rating, while the other graphs show standard characteristics.   

Be sure to use the devices within the ranges delimited by the solid lines shown for each device. 
2.   In this temperature characteristics graph, the ratings for the operating ambient temperatures are indicated 

by a solid line, and the ratings for the operating junction temperatures are indicated by a dashed line. 
 
Caution of Stability Area 

If the Aluminum electrolytic capacitor is used, it should be kept CKA ≥ 6.8 μ F. Please note Temperature characteristic 
and Electrical characteristic by capacitor type etc.  

<R> 
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μ PC1943,1944

PACKAGE  DRAWINGS (Unit : mm) 
 

 
POWER MINI MOLD (SOT-89) (SC-62) 

4.5±0.1

1.6±0.2

0.41+0.03
−0.05

1.5±0.1

2.
5±

0.
1

4.
0±

0.
25

3.0

1.5

0.42±0.060.42±0.06

0.
8 

M
IN

.

0.47
±0.06

 



 

Data Sheet  G10239EJ4V0DS   

 

7
 

μ PC1943,1944
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μ PC1943,1944
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μ PC1943,1944

RECOMMENDED  SOLDERING  CONDITIONS 
 

The μPC1943, 1944 should be soldered and mounted under the following recommended conditions. 

For soldering methods and conditions other than those recommended below, contact an NEC Electronics sales 

representative. 

For technical information, see the following website. 

 
  Semiconductor Device Mount Manual (http://www.necel.com/pkg/en/mount/index.html) 

 
Type of Surface Mount Device 

 
μPC1943T, 1944T : POWER MINI MOLD (SOT-89) (SC-62) 

Process Conditions Symbol 

Infrared ray reflow Peak temperature: 235°C or below (Package surface temperature),  
Reflow time: 30 seconds or less (at 210°C or higher), 
Maximum number of reflow processes: 3 times. 

IR35-00-3 

VPS Peak temperature: 215°C or below (Package surface temperature),  
Reflow time: 40 seconds or less (at 200°C or higher), 
Maximum number of reflow processes: 2 times. 

VP15-00-2 

Partial Heating Method 

 
  Pin temperature: 350°C or below, 
Heat time: 3 seconds or less (per each side of the device). 

P350 

 
μPC1943T-AZ, 1944T-AZ : POWER MINI MOLD (SOT-89) (SC-62) 

Process Conditions Symbol 

Infrared ray reflow Peak temperature: 260°C or below (Package surface temperature),  
Reflow time: 60 seconds or less (at 220°C or higher), 
Maximum number of reflow processes: 3 times. 

IR60-00-3 

Partial Heating Method   Pin temperature: 350°C or below, 
Heat time: 3 seconds or less (per each side of the device). 

P350 

 
Caution  Apply only one kind of soldering condition to a device, or the device will be damaged by heat stress. 

 

<R> 

<R> 
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μ PC1943,1944

μPC1944GR : 8PIN PLASTIC SOP (5.72 mm (225)) 

Process Conditions Symbol 

Infrared ray reflow Peak temperature: 235°C or below (Package surface temperature),  
Reflow time: 30 seconds or less (at 210°C or higher), 
Maximum number of reflow processes: 3 time. 

IR35-00-3 

VPS Peak temperature: 215°C or below (Package surface temperature),  
Reflow time: 40 seconds or less (at 200°C or higher), 
Maximum number of reflow processes: 1 time. 

VP15-00-1 

Wave soldering  Solder temperature: 260°C or below, Flow time: 10 seconds or less,  
Maximum number of flow processes: 1 time. 

WS60-00-1 

Partial Heating Method   Pin temperature: 350°C or below, 
Heat time: 3 seconds or less (per each side of the device). 

P350 

 
μPC1944GR-A : 8PIN PLASTIC SOP (5.72 mm (225)) 

Process Conditions Symbol 

Infrared ray reflow Peak temperature: 260°C or below (Package surface temperature),  
Reflow time: 60 seconds or less (at 220°C or higher), 
Maximum number of reflow processes: 3 time. 

IR60-00-3 

Wave soldering  Solder temperature: 260°C or below, Flow time: 10 seconds or less,  
Maximum number of flow processes: 1 time. 

WS60-00-1 

Partial Heating Method   Pin temperature: 350°C or below, 
Heat time: 3 seconds or less (per each side of the device). 

P350 

 
Caution Apply only one kind of soldering condition to a device, or the device will be damaged by heat stress. 

 
Type of Through-hole Device 

 

μPC1944J, 1944J-A : 3PIN PLASTIC SIP (TO-92) 

Process Conditions Symbol 

Wave soldering (only to leads) Solder temperature: 260°C or below, Flow time: 10 seconds or less. 

Maximum number of flow processes: 1 time,  

WS60-00-1 

Partial Heating Method 

 

  Pin temperature: 350°C or below, 

Heat time: 3 seconds or less (per each pin). 

P350 

 
Caution For through-hole device, the wave soldering process must be applied only to leads, and make sure 

that the package body does not get jet soldered. 

 
 REFERENCE  DOCUMENTS 

 

Review of Quality and Reliability Handbook Information             C12769E 

Semiconductor Device Mount Manual                                         http://www.necel.com/pkg/en/mount/index.html  

 

 

<R> 

<R> 
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change without notice.  For actual design-in, refer to the latest publications of NEC Electronics data 
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products.  Not 
all products and/or types are available in every country.  Please check with an NEC Electronics sales 
representative for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without the prior       
written consent of NEC Electronics.  NEC Electronics assumes no responsibility for any errors that may 
appear in this document.
NEC 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 NEC Electronics products listed in this document 
or any other liability arising from the use of such products.  No license, express, implied or otherwise, is 
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of a customer's equipment shall be done under the full 
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 
customers or third parties arising from the use of these circuits, software and information.
While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, 
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To 
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 
Electronics products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment and anti-failure features.
NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and 
"Specific".  
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application.  The recommended applications of an NEC 
Electronics product depend on its quality grade, as indicated below.  Customers must check the quality grade of 
each NEC Electronics product before using it in a particular application. 

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC 
Electronics data sheets or data books, etc.  If customers wish to use NEC Electronics products in applications 
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to 
determine NEC Electronics' willingness to support a given application.

(Note)

•

•

•

•

•

•

M8E  02. 11-1

(1)

(2)

"NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its 
majority-owned subsidiaries.
"NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 
defined above).

Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.
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).
Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

"Standard":

"Special":

"Specific":

 
 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Voltage References category:
 
Click to view products by  Renesas manufacturer:  
 
Other Similar products are found below :  

5962-8686103XC  LT1236AIS8-10PBF  MSB-T  MSDB-T  REF01J/883  NJM2823F-TE1  EL5226IR  EL5326IR  EL5326IRZ 

ISL21007DFB825Z  ISL21009BFB812Z  ISL21009CFB812Z  ISL60002BIH312  TS3320AMR  TS3325AMR  TS3330AMR  TS3333AMR 

X60003CIG3-41  X60003DIG3Z-41T1  X60250V8I  REF3025TB-GT3  TL431CPG  LT1027CCS8-5#TRPBF  AD587KRZ-REEL  CA-

HP6025S  CA-HP6041S  LT1236BCS8-5#TRPBF  ADR435BRMZ-REEL7  CA-HP6050S  MC1403BN  LM285Z-2.5  LM385B-ADJ  LM385B-

2.5  HT385R-1.2  HT336R-2.5  TL431L  REF6050IDGKR  TL431APA  LM385D-1.2RG  MC1403BDRG  LT6657AHMS8-2.5#TRPBF 

LM236D-2.5RG  LM336LP-5.0G  LM336D-5.0RG  LM385LP-2.5G  LM336D-2.5RG  LM385D-2.5RG  MAX6225BESA+T 

MAX875BESA+T  LM336LP-2.5G  

https://www.xonelec.com/category/semiconductors/integrated-circuits-ics/power-management-ics/voltage-references
https://www.xonelec.com/manufacturer/renesas
https://www.xonelec.com/mpn/analogdevices/59628686103xc
https://www.xonelec.com/mpn/analogdevices/lt1236ais810pbf
https://www.xonelec.com/mpn/adam/msbt
https://www.xonelec.com/mpn/adam/msdbt
https://www.xonelec.com/mpn/analogdevices/ref01j883
https://www.xonelec.com/mpn/nisshinbo/njm2823fte1
https://www.xonelec.com/mpn/renesas/el5226ir
https://www.xonelec.com/mpn/renesas/el5326ir
https://www.xonelec.com/mpn/renesas/el5326irz
https://www.xonelec.com/mpn/renesas/isl21007dfb825z
https://www.xonelec.com/mpn/renesas/isl21009bfb812z
https://www.xonelec.com/mpn/renesas/isl21009cfb812z
https://www.xonelec.com/mpn/renesas/isl60002bih312
https://www.xonelec.com/mpn/stmicroelectronics/ts3320amr
https://www.xonelec.com/mpn/stmicroelectronics/ts3325amr
https://www.xonelec.com/mpn/stmicroelectronics/ts3330amr
https://www.xonelec.com/mpn/stmicroelectronics/ts3333amr
https://www.xonelec.com/mpn/renesas/x60003cig341
https://www.xonelec.com/mpn/renesas/x60003dig3z41t1
https://www.xonelec.com/mpn/renesas/x60250v8i
https://www.xonelec.com/mpn/onsemiconductor/ref3025tbgt3
https://www.xonelec.com/mpn/onsemiconductor/tl431cpg
https://www.xonelec.com/mpn/analogdevices/lt1027ccs85trpbf
https://www.xonelec.com/mpn/analogdevices/ad587krzreel
https://www.xonelec.com/mpn/chipanalog/cahp6025s
https://www.xonelec.com/mpn/chipanalog/cahp6025s
https://www.xonelec.com/mpn/chipanalog/cahp6041s
https://www.xonelec.com/mpn/analogdevices/lt1236bcs85trpbf
https://www.xonelec.com/mpn/analogdevices/adr435brmzreel7
https://www.xonelec.com/mpn/chipanalog/cahp6050s
https://www.xonelec.com/mpn/hgsemi/mc1403bn
https://www.xonelec.com/mpn/hgsemi/lm285z25
https://www.xonelec.com/mpn/htckorea/lm385badj
https://www.xonelec.com/mpn/htckorea/lm385b25
https://www.xonelec.com/mpn/htckorea/lm385b25
https://www.xonelec.com/mpn/htcsemi/ht385r12
https://www.xonelec.com/mpn/htcsemi/ht336r25
https://www.xonelec.com/mpn/slkormicro/tl431l
https://www.xonelec.com/mpn/texasinstruments/ref6050idgkr
https://www.xonelec.com/mpn/pingjingsemi/tl431apa
https://www.xonelec.com/mpn/analogdevices/lm385d12rg
https://www.xonelec.com/mpn/analogdevices/mc1403bdrg
https://www.xonelec.com/mpn/analogdevices/lt6657ahms825trpbf
https://www.xonelec.com/mpn/analogdevices/lm236d25rg
https://www.xonelec.com/mpn/analogdevices/lm336lp50g
https://www.xonelec.com/mpn/analogdevices/lm336d50rg
https://www.xonelec.com/mpn/analogdevices/lm385lp25g
https://www.xonelec.com/mpn/analogdevices/lm336d25rg
https://www.xonelec.com/mpn/analogdevices/lm385d25rg
https://www.xonelec.com/mpn/analogdevices/max6225besat
https://www.xonelec.com/mpn/analogdevices/max875besat
https://www.xonelec.com/mpn/analogdevices/lm336lp25g

