RJR830xx

RJMI'CRO High Voltage Low-Dropout Regulator
SesllEBF

Key Features Description

® AEC-Q100 qualified for automotive applications The RIR830 series is a low-dropout linear regulator
B Temperature grade 1: -40°C to 125°C, T, designed for up to 60V V,, applications. With only a

® Device junction temperature range 5.0-pA typical quiescent current at light load, the
B -40°C to 150°C T, device is an optimal solution for powering micro-

® 3V to 60 V wide input voltage range with up to 65 V controllers and controller area network and local
transient interconnect network transceivers in standby systems.

® RJR830xx : Maximum output current: 300mA The device features integrated short-circuit and over

® Low quiescent current current protection. This device operates in ambient
B 04 uA typical when EN = Low temperatures from —40°C to +125°C.

B 50 uA typical at light loads
® 2% output-voltage accuracy over line, load and

temperature Device Information
® Typical dropout voltage: 450 mV at 300 mA load Part Number Output Package
current for fixed 5 V output version e Voltage ______________
® Stable with low-ESR (0.001Q to 5Q) ceramic output- RIRARD- IR SOV SOP8-EP
stability capacitor (1uF to 200uF) PRQURLIHER 3.3V SOP8-EP
® Fixed 5V,3.3V,25V and 1.8V output voltage QRESRWPFR 25V SOP8-EP
® Adjustable output voltage max 15V RRGOLEWHSPR 18v SOP8-EP
® ntegrated fault protection
B Over Temperature Protection
B Over Current Protection
B Short-circuit protection Typical Application
® Package Options Vour=s Vi3 3V/2.5V/1 8V
B SOPS-EP Vhat N oUT TO
Cw RIR830XX Co
Applications EN
® Applications with direct battery connection G-T-D
® |nfotainment = = =
® Dashboard Typical Application Circuit (fixed output)
® Body control module

Copyright © 2024, RIMICRO Page 1



RJR830xx

INDEX
1 PIN CONFIGURATION AND FUNCTIONS ......ccitttuuiiiiieennnisieiseenssessssssssssssssssssssssssssnssssssssssssssssssssssssssssssnssssssssssnsssssssssnssssssssanns 3
RIR83050. RIJR83033. RIR83025. RIRB3018 : SOPB-EP ...cccoteiuuurrrrrriiiiiiiiiiisnnenetnniisssssssssssssssssssssnssssssssssssssssssssssssssas 3
2 ABSOLUTE MAXIIMUIM RATINGS ....cittueiiiiirennesieiiimnsssisimmesssiisimmssssssitimsssssssitmmsssssssitmsssssssimesssssosttsssssssssttsnsssssssssansssssssssanssssss 3
B ESD RATINGS ...ccuiiiiiiiieiiiiiiinneiiiiineeesiiiiisasesisiermsssssssstmesssssssssssssssssstsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssnnssssssss 3
4 RECOMMENDED OPERATING CONDITIONS ......cciiitttuiiiiiiennnieceineensssossissssssssssssnssssssssssnsssssssssssssssssssssssssssssanssssssssssnsssssssssnnnnns 4
5 THERIMAL INFORIMATION ...cuuiituiiieniiteniiiesiiimasieisssseisssssissssissosssssssssssosssssssssssssssssstasssssassosssssssssssssssssssssssssssssssasssssasssssasssssns 4
5.1 THERMAL INFORMATION IN SOP8-EP PACKAGE ....cccvvvuuesseessssssssssssssssssnssnsenssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
6 SPECIFICATIONS ...cuuuiiiiiineeiiiiiiieneeiisinmmnessostimessssssssmsnsssssstsressssssstessssssssstsssssssssssesssssssssssssssssstssssssssssssssssssssstansessssssssnsssssssssnnnsss 5
6.1 ELECTRICAL CHARACTERISTICS ceuuerenseerensecransessassessnssessnssessnsssssnssssnsssssnsssssnsssssnsssssnssessnssssssssssnnssssnsssssnsssssnsssssnssessnsssssnssessnssesanses 5
6.2 TYPICAL CHARACTERISTICS «.eeuuerenseeeessersnssersnssersnssessnsssssnsssssnssssanssssnsssessnsssssnsssssnsssssnsssssnssssnnssssanssssansessnsssasensssssnsssssnsssssnsssssnssnes 6
7 DETAILED DESCRIPTION ......cittteuiiiiiiennnieceineennsieceissnsssssssssnssssssssssnssssssssssssssssssssssssssssssnssssssssssnssssssssssnsssssssssnssssssssansssssssssnnnssans 7
7.0 OVERVIEW ..ceuucieenncieneierassssrassssssssesssssstssssstasssssasssossassosssssssssssssssssssssssssasssssssssssssssosssssssssssssssssssasssssasssssssssssssssssnssssansssssnssssnnss 7
7.2 BLOCK DIAGRAM ..ccetiiiiiiiiiiiiiiinnnssteetttiiiiiissssssssssseteeessssssssssssssssssettsssssssssssssssssssseesstsssssssssssssssssseessssssssssssssssssseeseessssssssssssnnnns 7
7.3 FEATURE DESCRIPTION cuuuttuetitrssscressserssssssasssssssssssasssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstssssssassssssnssssnne 7
2 T D 1YY ol T o - | o LTSS 7
7.3.2 UNAEr VOIAZE SHULAOWN ..ottt ettt et e et e e s ebe e e ba e e abeeahae e e sas e asaeeesbeeeasae e sseeasseeeaseeesseeassesenbaeasaeeasseesnseeensaeensrens 7
7.3.3 Current Limit....cccceeevvveeenniiieeccnes
7.3.4 Thermal Shutdown
7.4 TYPICAL APPLICATION........
A 3 Y T o [ o= T Te T o o 4 oL U | O TP USSP VRPRRRPRIORt
A A [ o 10 A O e Y- ol o] SRR
7.4.3 Output Capacitor...cccccieeeeecieee e
7.4.4 Power Dissipation and thermal calculations
B LAYOUT ...iiiiiiiiinnnnnnnnnsssssssssissssssssnnsnmmmeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnns 9
8.1 LAYOUT GUIDELINES ...eeuuereeenereasesenseessssessnssessnssessassessnssssssssssssssssssssssnsssssnssessnsssssnsssssnssssanssssnsssessnsssessnsssssnsssssnssssansssnnsassnnsanens 9
8.2 LAYOUT EXAIMPLE ....ceuuuirennerrensanreesseranseseasseseasssssnssssenssssensssssssessssssssnsssssnsssssnsssssnsssssnssssnsssssnsssssnsssessnsssssnsssssnsssssnssssansessnnsananns 9
O PACKAGE INFORIMATION ....ievueiiiiiiiennesieieimansssieiimmsnssssstmsssssssssmmsssssssstsmsssssssstssssssssssssssssssssssssssssssssssssssssstssassssssstsssnsssssssssnnesss 10
O L SOPB-EP ....ceeeneiiiiiennnieeiiinennieinieennsisssersnnssssessssnssssssssssssssossssssssssssssssssssssssssnssssssssssnsssssssssnssssssssssnsssssssssnnssssssssannsssssssnnnes 10
9.2 TAPE AND REEL INFORMATION ..cc.uiveereerenneeeenserensscsensesesnsesssnsessassessassessassessnssessnsssssnsssssssssssnssssssssssnsssssssssssnssessnssessassessnssesannsns 11
10 PRINTFORM INFORIMATION ....ccuuuiieiittennieetinnnsesseetnansssssssssensssssssssnssssssssssssssssssssnsssssssssansssssssssnsssssssssnsssssssssansssssssssansssssssnns 12
11 ORDER INFORMATION .....cittuueiieitienmnneieierensssesissensssssssssnssssssssssssssssssssnssssssssssnsssssssssssssssssssnssssssssssnsssssssssnnssssssssnnsssssssssnnsnsns 13
12 REVISION HISTORY ..iiiiuuuiiiiiinneiiiiimnesssiimmenssisiimmanssisstisesssssssmmsssssssstsssssssssstsessssssstsssssssssstssssssssssssssssssstssssssssssssassssssssssnnessss 13

Copyright © 2024, RIMICRO Page 2



RJRS830 series

1. Pin Configuration and Functions

RIJR83050. RIR83033. RIJR83025. RIR83018 : SOP8-EP
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Figure 1 SOP8-EP, Pin-out, Top View

NC

PIN NO. SYMBOL FUNCTION
1 IN Power supply pin.
2,5,6,7 NC Not connected.
3 EN Enable.
4 GND Ground reference.
8 OUT Regulated output voltage pin.
2. Absolute Maximum Ratings
Symbol Parameter Min Max Unit
Vi Unregulated input -0.3 65 Vv
Vin Enable input -0.3 Vi \
Vour Regulated output -0.3 7 Vv
T, Junction temperature range -40 150 °C
T Storage temperature range -40 150 °C
3. ESD Ratings
Symbol Parameter Condition Minimum Level | Unit
HBM Human Body Model AEC Q100-002 +4 kV
CDM Charged Device Model AEC Q100-011 £750 Vv
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RJRS830 series

4. Recommended Operating Conditions

Symbol Parameter Min Typ. Max Unit
Vi Unregulated input 3 60 V
Ven Enable input 0 Vi V
Cour Output Capacitor Requirements 1 200 uF
ESR Output Capacitor ESR Requirements 0.001 5 Q
T, Ambient Temperature Range -40 125 °C
T, Junction temperature range -40 150 °C

5. Thermal Information

5.1 Thermal Information in SOP8-EP Package
Symbol Parameter Value Unit
Ran Junction-to-ambient thermal resistance 45 °C/W
Ros Junction-to-board thermal resistance 42 °C/W
Rescop Junction-to-case (top) thermal resistance 88.8 °C/W
Reciwon Junction-to-case (bottom) thermaliresistance 10.7 °C/W
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6. Specifications

6.1 Electrical Characteristics
All test conditions: V,, = 13.5V, T, = -40°C to +125°C. Unless otherwise noted, typical value is at T, = 25°C.

Symbol | Parameter Conditions | Min | Typ. | Max | Unit
Supply Input Voltage and Current
Vi Input Supply Voltage Range 3 60 Vv
R Vin d til th
V,y Under-Voltage Lockout amp Vin down tntit the 2.1 2.8 \
UVLO output turns off
Threshold ;
hysteresis 100 mV
lsp Shutdown Current V=0V 0.4 2 A
. losr = 0 MA 4 6.5 A
ly Quiescent Current = H
losr = 0.1 mA 5 75 HA
Enable Input Voltage and Current
Viben EN Logic Input High (Enable) 2.0 Vi Vv
Vien EN Logic Input Low (Disable) 0 0.6 Vv
e EN Pin Leakage Current Viw=27V1to60V 200 nA
Regulated Output Voltage and Current
Vi=6V1tod0V, lg =1
mA to 300 mA
\ Output Accurac -2% 2%
ourem | DULPUL AcCUracy V,, = 60 Vilo = 1mA to : :
100mA
. . V=6V 0V loyr = 10
Vierea | Line Regulation 5 N\ our 30 40 mV
- mA
VL oad Reg Load Regulation logr. = T'mAto 300 mA 20 40 mV
lour =450 mA, Voir = 5V 200 400 mV
V, Dropout Voltage — —
o pou g loor = 300 MA, V,, = 5V 450 | 800 | mv
lour Output Current Range Vour in regulation 0 300 mA
Vour is forced to
I Output C t Limit o 400 600 800 A
- utput Current Limi 0.9V, (NOM) m
Rioa=500Q, Vo, = 5V,
tsy Start=Up Time Cour=22UF, Vg; from 10% to 2 ms
90%
Vst pp = 0.5V, Iy = 10
mA, Frequency = 100 Hz, 60 dB
Cour = 2.2 UF
PSRR Power:supply ripple rejection —
Vgt pp = 0.5V, Iy = 10
mA, Frequency = 1 kHz, 40 dB
Cour = 2.2 UF
Temperature Range
Devi h I h
T. evice thermal  shutdown 150 o
temperature
Toe Device  thermal .shutdown 20 o
temperature hysteresis
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RJRS830 series

6.2 Typical characteristics
At TA =-40°C to +125°C,VIN=13.5V,and V_EN>2V (unless otherwise noted)
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Figure 3 Load regulation A load versus output current |, Figure 4 line regulation AVQ_.load versus input voltage VI
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Figure 5 V;=5V,C=1uF,Co,;=1uF, Figure 6 V;=5V,C=0uF,C.,;=10uF.
losr=1mMA~300mA~1mA slew rate=1mA/us V,=13.5V~7.5V~13.5V slew rate=1V/us
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7. Detailed Description

7.1 Overview
The RIR830 series is a 60V, 300mA, low-dropout linear regulator with ultralow quiescent current. The quiescent
current of the device is only 5.0uA under light load, and is quite suitable for the automotive application.

7.2 Block Diagram

INCJ —i- [10OUT

1 Vref
UVLO Main control n
Band | Vref OCP
GAP
OTP

ENC] — 1GND

Figure 7 function block diagram of fixed Vout version

7.3 Feature Description

7.3.1 Device Enable

The EN pin is a high-voltage-tolerant pin. Connect this pin to an external micro-controller or a digital circuit to
enable and disable the device,»when the voltage of EN pin is higher than EN rising threshold (minimum 2.7V),
the chip is an, when the voltage of EN pin is lower than EN falling threshold (maximum 0.6V).Please don't let the
EN PIN float.

7.3.2 Under voltage Shutdown

An under-voltage lockout (UVLO) circuit is integrated in the device. when the voltage of VIN is lower than
threshold voltage Vo, the device is kept off .and when the voltage of VIN is higher than the required threshold
voltage, the device restarts to work.

7.3.3 Current Limit

The current limit protection circuit is integrated in the device. when the current of load is higher than the current
limit threshold or output pin is shorted to ground, the current of output is limited at a threshold value.

7.3.4 Thermal Shutdown
A thermal shutdown (TSD) circuit is integrated in the device. when junction temperature of the device is higher
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RJRS830 series

than the TSD trip point, the output turns off immediately. When the junction temperature of the device falls below
the TSD trip point minus the thermal shutdown hysteresis, the output turns on again.

7.4 Typical Application
7.4.1 Application circuit

The RIR830 series is a 300mA low-dropout linear regulator with ultralow quiescent current. Figure 9 shows a
typical application circuit for the RJR830 series.

VREG
Var

o—pl IN oUT TO

Cw J_ out
I L EN I
GND
. + %

Figure 9 typical application circuit of RJR830 series

7.4.2 Input Capacitor

Although an input capacitor is not required for stability.-A decoupling capacitor is needed with a minimum 0.1uF
capacitor from IN to GND. This capacitor counteracts‘reactive input sources and improves transient response,
input ripple rejection, and PSRR. The voltage rating must be:greater than the maximum input voltage.

7.4.3 Output Capacitor
To ensure the stability of the RIR830 series, the device requires an output capacitor with a value in the range from

1 uF to 200 pF and with an ESR range-between 0.001.Q and 5 Q. It is recommended to select a ceramic capacitor
with low ESR to improve the load transient response.

7.4.4 Power Dissipation and thermal calculations
The power dissipation of the device consists of two parts:
1. MOSFET voltage drop from input to output.
2. other basic circuit in. the.device.so the power dissipation can be approximated using Equation 1:
O\ ) + (1]
And the junction temperature () can be calculated by combining the top case temperature () and junction-to-
case characterization parameter ( ).as shown in Equation 2:

= * 2

It's recommended to estimate the junction temperature for the application to avoid long-term operating
temperatures exceeding 150 °C.
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8. Layout

8.1 Layout Guidelines

Layout is an important step for LDO power supplies. The input capacitor should be close to IN pin, the output
capacitor should be close to current path. and the trace of input and output should be wide enough for rating
current capability. To improve the thermal performance of the device, and to maximize the current output at high
ambient temperature, spread the copper under the thermal pad as far as possible and put enough thermal vias
on the copper under the thermal pad. Figure 10 shows an example layout.

8.2 Layout Example

GND
O O O O
1 — )
1 T
IN o = s [ | ouT
[T1]: + © i 7 []
O Ol
EN T]s « o | e 1]
[T« 7 1]
GND O O O O

Figure 10 RJR830 series example layout diagram
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9. Package Information

9.1 SOP8-EP
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SECTION B-B

NOTES:

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL [ MIN NOM MAX
A 1.35 1.45 1.65
Al 0 - 0.15
A2 1.35 1.40 1.50
A3 0.50 0.60 0.70
b 0.38 - 0.47
b1 0.37 0.40 0.43
c 0.17 - 0.25
cl 0.17 0.20 0.23
D 4.80 4.90 5.00
D1 3.02 317 3.32
1.98 2.13 2.28
E 5.80 6.00 6.20
1 3.80 3.90 4.00
£2 2.13 2.28 2.43
1.98 213 2.28
e 1.17 1.27 1.37
L 0.45 0.60 0.80
L1 1.04REF
L2 0.25BSC
R 0.07 — —
R1 0.07 — —
h 0.30 0.40 0.50
0 0 - 8
o1 15 17" 19°
o2 1" 13° 15°

1.ALL DIMENSIONS REFER TO JEDEC STANDARD MS-012 BA

PLATING

DO NOT INCLUDE MOLD FLASH OR PROTRUSION.
2.'D1" AND 'E2' ARE VARIABLES DEPENDING ON DIE PAD SIZES.

Copyright © 2024, RIMICRO

Page 10




RJRS830 series

9.2 Tape And Reel Information

8 | 7 l [ _* 4 | | 1
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% | po P2
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TN T (= .
3 A A | @
. . i B-B .
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11 Order Information

Orderable Device MSL Package Type Package Qty
RJR83050-QHSPR 3 SOP8-EP 2500
RJR83033-QHSPR 3 SOP8-EP 2500
RIJR83025-QHSPR 3 SOP8-EP 2500
RJR83018-QHSPR 3 SOP8-EP 2500

12 Revision history

Revision Description Date
0.1 Initial version 2024/08
0.2 Update EC table & ordering information 2025/07
0.3 Update feature description 2025/08
04 Update operating voltage 2026/02
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