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Datasheet

Nisshinbo Micro Devices Inc.

NJIM2823

Precision Micropower Shunt Voltage Reference

GENERAL DESCRIPTION

FEATURES
® Precision Reference Voltage 1136mV+0.4%
® |Low temperature coefficient 15ppm/°C typ.
® Low Quiescent Current 60pA max.
® No Output Capacitor Required
® Tolerates Capacitive Loads
@ Bipolar Technology
® Package Outline NJM2823F : SOT-23-5 (MTP5)

PIN CONFIGURATION

NJIM2823 is a precision and low quiescent current shunt
voltage reference.

Reference voltage form bandgap circuit has guaranteed
the high accuracy of the +0.4% with trimming. In addition the
temperature drift of 15ppm/°C typ. was actualized by the
temperature compensating circuit. The reference voltage
circuit operates by consumed low quiescent current of the
60pA for low power technology.

The Output capacitor is unnecessary by the phase
compensating circuit which is built in. Tolerates capacitive
loads, it is easy to use for application.

It is suitable for data converters, instrumentation, and other
applications where precision reference is required.
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mABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER SYMBOL MAXIMUM RATINGS UNIT

Cathode Voltage Vka 14 V

Cathode Current Ik 20 mA

Cathode-Anode Reverse Current -l 10 mA

Power Dissipation* Pp 200 mwW

Operating Temperature Range Torr -40 ~ +85 °C

Storage Temperature Range Tste -40 ~ +125 °C
*IC alone
sRECOMMENDED OPERATING CONDITIONS (Ta=25°C)

PARAMETER SYMBOL| MIN. TYP. MAX. UNIT

Cathode Voltage Vika VRer - 13

Cathode Current Ik 0.06 - 12 mA
mELECTRICAL CHARACTERISTICS (Ik=100uA,Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Reference Voltage VRer Vre=Va *1) 11315 | 11360 | 11405 | mV

. AVree/ | VEe=Va, Iun< k< TmA (*1) - 0.15 1.1 mvV

Load Regulation

guiat Ak [ Veg=Va 1MA< l< 12mA *1) _ 15 6 mv
Reference Voltage
Change vs. Cathode | 2/ J{YEiZLi;z/nglsvi e 2| - 052 | 28 |mwv
Voltage Change KA B , R2=val (Note 1)
Minimum Operatin .
Cumort peraling v | Vis=Va (*1) - 20 60 LA
Feedback Current Irs R1=e, R2=120kQ (*2) - 100 200 nA

. Ves=Va, f< 120Hz, * _ _
Dynamic Impedance | Za | et mMA. e=01 (*1) 0.1 Q
s TEMPERATURE CHARACTERISTICS (Ik=100pA, Ta=-40°C ~ 85°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Reference Voltage _ . 57 82 mV
Change (Note 2) AVrerr | Vra=Va (1) - 15 50 [ppm/°C
Reference Input e RO= .

Current Change Alrg 7 | R1=0, R2=120kQ (*2) - 200 - nA

Note 1: | Vrer | -~-Reference voltage includes error.

Note 2: Reference Voltage Change is defined as
AVRer 1 [MV] =+ <VRer x 0.4%> + < Reference Voltage Change [ppm/°C] > x <-40°C ~ 25°C> x Vrer .
The maximum value of “Reference Voltage Change” is determined based on sampling evaluation from the 5 initial
production lots, and thus not tested in the production test. Therefore, these values are for the reference design

purpose only.

(*1): Test Circuit (Fig.1)
(*2): Test Circuit (Fig.2)
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mEST CIRCUIT
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mTYPICAL CHARACTERISTICS
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mTYPICAL CHARACTERISTICS

Dynamic Impedance
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mApplication Information
The NJM2823 creates a highly accurate reference voltage, enabling a low power consumption application circuit to be
configured.

In the basic application (Fig.1) of the shunt regulator, a voltage drop is created by resistor Rs connected between the input
voltage and the NJM2823, and the output voltage (cathode — anode voltage = VKA) is controlled to a constant value. The
voltage drop due to Rs is determined by the total of the output current and the cathode current.

The feedback to the output voltage is controlled by the FB terminal, and the cathode current changes so that the set voltage is
obtained.
Vin Rs Vour=Vka
As a result, Rs must conform to the following conditions. Ne
*Minimum cathode current = 60 uA min
Conditions under which the input voltage is a minimum
and the output current is a maximum. R1

*Maximum cathode current = 12 mA max
Conditions under which the input voltage is a maximum R2
and the output current is a minimum.

The value of resistor Rs is obtained by means of the following formula.
Fig.1 basic application
Re = in—Vour [q)]
Ik +lout
The output voltage can be set using any desired value between VREF and 13 V.
The output voltage is set according to the ratio between the values of the two external resistors, however an error occurs
depending upon the feedback current. The error can be minimized by combining two external resistors with low resistance

values. The formula for calculating the output voltage setting is shown below.

Vout = (% +lj X Vger +lpg xR2

. Via (V) |R1(kQ) | R2(kQ)
As shown in the “reference voltage versus cathode voltage” 1136 Open Short
characteristics example, the reference voltage value has negative 150 120 385
characteristics. The reference voltage is corrected by using 1.80 120 70.1
AVREF/AVKA stipulated by the electrical characteristics. 2.50 120 1441
3.30 120 228.6
AV, 5.00 120 408.2
AVRer = [ REF j xVour
AV

Table.1 Examples of output voltage settings at the standard
Table 1 shows an example of combining constants in the case where R1 is assumed to be 120 kQ.
The error in the output voltage also varies with the accuracy of the resistors. In order to realize a highly accurate application,
the relative accuracy can be improved by either using accurate resistors or combining integrated resistors.

The NJM2823 contains an optimized phase compensation circuit. Consequently, in the basic application a stable reference
voltage is generated without the use of an output capacitor. As is indicated in the “dynamic impedance versus frequency”
characteristics, the impedance increases in proportion to the frequency. If necessary, connect an output capacitor to reduce the
high frequency impedance. You can connect a ceramic capacitor to obtain high stability, but in this case be sure to use the
NJM2823 in the stable operation region while referring to the “stable operation boundary conditions” characteristics example.

NSSHINBO
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REVISION HISTORY
Date Revision Changes

-Page 5: Table.1,row2 : Vka(V) 1.20 — 1.136
*Page 5: Table.1,;row3 : R2(kQ) 38.2—38.5
*Page 5: Table.1,row4 : R2(kQ) 69.5 — 70.1
-Page 5: Table.1,row5 : R2(kQ) 142.8 — 144.1

October 23, 2023 Ver 1.0 *Page 5: Table.1,row6 : ggko) 226.4 — 228.6

*Page 5 : Table.1,row7 :
-Change of company name and design form
-Revision number (Ver.2009
+Added revision history
Product variation

kQ) 404.3 —408.2

-03-05 — Ver.1.0)
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11.

12.

13.

The products and the product specifications described in this document are subject to change or discontinuation of production without
notice for reasons such as improvement. Therefore, before deciding to use the products, please refer to our sales representatives for the
latest information thereon.
The materials in this document may not be copied or otherwise reproduced in whole or in part without the prior written consent of us.
This product and any technical information relating thereto are subject to complementary export controls (so-called KNOW controls)
under the Foreign Exchange and Foreign Trade Law, and related politics ministerial ordinance of the law. (Note that the complementary
export controls are inapplicable to any application-specific products, except rockets and pilotless aircraft, that are insusceptible to design
or program changes.) Accordingly, when exporting or carrying abroad this product, follow the Foreign Exchange and Foreign Trade
Control Law and its related regulations with respect to the complementary export controls.
The technical information described in this document shows typical characteristics and example application circuits for the products. The
release of such information is not to be construed as a warranty of or a grant of license under our or any third party's intellectual property
rights or any other rights.
The products listed in this document are intended and designed for use as general electronic components in standard applications (office
equipment, telecommunication equipment, measuring instruments, consumer electronic products, amusement equipment etc.). Those
customers intending to use a product in an application requiring extreme quality and reliability, for example, in a highly specific application
where the failure or misoperation of the product could result in human injury or death should first contact us.

* Aerospace Equipment

* Equipment Used in the Deep Sea

« Power Generator Control Equipment (nuclear, steam, hydraulic, etc.)

» Life Maintenance Medical Equipment

* Fire Alarms / Intruder Detectors

» Vehicle Control Equipment (automotive, airplane, railroad, ship, etc.)

* Various Safety Devices

»  Traffic control system

»  Combustion equipment
In case your company desires to use this product for any applications other than general electronic equipment mentioned above, make
sure to contact our company in advance. Note that the important requirements mentioned in this section are not applicable to cases
where operation requirements such as application conditions are confirmed by our company in writing after consultation with your
company.
We are making our continuous effort to improve the quality and reliability of our products, but semiconductor products are likely to fail
with certain probability. In order to prevent any injury to persons or damages to property resulting from such failure, customers should be
careful enough to incorporate safety measures in their design, such as redundancy feature, fire containment feature and fail-safe feature.
We do not assume any liability or responsibility for any loss or damage arising from misuse or inappropriate use of the products.
The products have been designed and tested to function within controlled environmental conditions. Do not use products under conditions
that deviate from methods or applications specified in this datasheet. Failure to employ the products in the proper applications can lead
to deterioration, destruction or failure of the products. We shall not be responsible for any bodily injury, fires or accident, property damage
or any consequential damages resulting from misuse or misapplication of the products.
Quality Warranty
8-1. Quality Warranty Period

In the case of a product purchased through an authorized distributor or directly from us, the warranty period for this product shall be

one (1) year after delivery to your company. For defective products that occurred during this period, we will take the quality warranty

measures described in section 8-2. However, if there is an agreement on the warranty period in the basic transaction agreement,

quality assurance agreement, delivery specifications, etc., it shall be followed.
8-2. Quality Warranty Remedies

When it has been proved defective due to manufacturing factors as a result of defect analysis by us, we will either deliver a substitute

for the defective product or refund the purchase price of the defective product.

Note that such delivery or refund is sole and exclusive remedies to your company for the defective product.
8-3. Remedies after Quality Warranty Period

With respect to any defect of this product found after the quality warranty period, the defect will be analyzed by us. On the basis of

the defect analysis results, the scope and amounts of damage shall be determined by mutual agreement of both parties. Then we

will deal with upper limit in Section 8-2. This provision is not intended to limit any legal rights of your company.
Anti-radiation design is not implemented in the products described in this document.
The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and characteristics in the
evaluation stage.
WLCSP products should be used in light shielded environments. The light exposure can influence functions and characteristics of the
products under operation or storage.
Warning for handling Gallium and Arsenic (GaAs) products (Applying to GaAs MMIC, Photo Reflector). These products use Gallium (Ga)
and Arsenic (As) which are specified as poisonous chemicals by law. For the prevention of a hazard, do not burn, destroy, or process
chemically to make them as gas or power. When the product is disposed of, please follow the related regulation and do not mix this with
general industrial waste or household waste.
Please contact our sales representatives should you have any questions or comments concerning the products or the technical
information.

(0] (0] Official website

N"SS H ||N Bo https://www.nisshinbo-microdevices.co.jp/en/

Purchase information

Nisshinbo Micro Devices Inc. https://www.nisshinbo-microdevices.co.jp/en/buy/




