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1  

•  4.5V  40V 

45V 

• RDS(ON): 80mΩ 

•  

•  350mA  2.5A 

• TA = +25°C  ±7%  

•  

•  

•  

• UVLO  OVP  

• -40°C  125°C  

 

2  

•  

• DVD  

• HDD  SSD  

•  

• /USB  

•  
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RS2604 
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 OC  OV   UV UV  

OV  3%

 nFLT  

 

 

RS2604  -40°C  125°C  

 

(1) 

   

RS2604 UDFN2X3-8 2.00mm × 3.00mm 
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6  

 

   

A.0 2024/03/13  

A.0.1 2025/03/25 
1.  

2.  

A.0.2 2025/09/22 

1.  

2.  

3.  
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7  (1) 

   (°C)   (2) MSL (3)  

RS2604 RS2604YTDB8 -40°C ~125°C UDFN2X3-8 2604 MSL3 Tape and Reel,3000 

: 

(1)  

(2)  

(3) RUNIC JEDEC J-STD-20F MSL

RUNIC  
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8  
 

 
UDFN2X3-8 

 

 

   

1 GND  

2 SS  GND  

3 ENUV 
 FET 

 nFLT  GND  

4 IN  

5 OUT  

6 nFLT 
 

7 ILIM  GND  

8 OVP 
 FET  nFLT 
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9   

9.1  

(1) 

    

IN, OUT, ENUV, nFLT, OVP  -0.3 45 V 

SS, ILIM  -0.3 6.0 V 

 (2), JA UDFN2X3-8  62.9 °C/W 

 (3), TJ -40 150 °C 

Tstg -65 150 °C 

 ( 10 )  260 °C 

(1) 

 

(2) JESD-51  

(3) TJ MAX RθJA TA  PD = (T J(MAX) - TA) / RθJA PCB  

 

9.2 ESD  

ESD  

   

V(ESD)  

 (HBM) ±2000 
V 

 (CDM) ±1000 

 (LU) ±200 mA 

 

 

ESD  

ESD

 

 

9.3   

    

 4.5 40 V 

 -40 125 °C 
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9.4  
( VIN = 4.5V to 40V, VENUV = 2V, VOVP = 0V, RILIM=160kΩ, CSS = 1.2nF, nFLT=Open, TA = 25°C, ) (1)  

    (2)  (3)  (2)  

 

 VIN  4.5  40 V 

  VUVLO VIN Rising  3.5  V 

 VUVLO_HY   0.2  V 

 IQ VENUV = 2V, VIN = 12V  175  μA 

 ISD VENUV = 0V, VIN = 12V  1.5 10 μA 

 (OVP)  

 VOVPR OVP Rising  1.39  V 

 VOVPF   1.33  V 

OVP  IOVP 0V≤VOVP≤ 40V  0 0.1 μA 

 (ENUV)  

ENUV  VENR ENUV Rising  1.39  V 

ENUV  VENF   1.33  V 

ENUV  IENUV 0V≤VENUV≤ 40V  0 0.1 μA 

:  (SS)  

SS  ISS VSS=0V  0.56  μA 

SS  RSS ENUV=0V  4.8  kΩ 

SS  Vssmax   5  V 

SS  OUT  GAINss  ΔVOUT/ΔVSS  11.5  V/V 

 (ILIM)  

ILIM  IILIM_Bias ILIM=0V  9  μA 

 IILIM 
RLIMIT=135kΩ, 25°C  2  A 

RLIMIT=Short, 25°C  0.3  A 

 IFAST_TRIP  1.8×ILIMIT A 

ILIM  VILIM_OPEN VILIM rising, RILIM = Open  3  V 

MOSFET  

FET  RDS   80  mΩ 

 FET  (OUT)  

OUT  ILKG_OUT 
VENUV = 0V,  
VOUT = 0V (Sourcing) 

 0.1 0.5 μA 

  RDIS 
VENUV = 0V,  
VOUT = 300mV (Sinking) 

 5  kΩ 

 (nFLT)  

nFLT  RnFLT 
Device in fault condition,  
VENUV = 0V, InFLT = 10mA 

 130  Ω 

nFLT  InFLT 0V≤VnFLT≤ 40V  0 0.1 μA 
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 TSD TJ Increasing  145  °C 

 TSD_HY   25  °C 

(1)   

(2)  25°C 100% SQC  

(3)   
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9.5  
( VIN = 12V, VENUV = 2V, VOVP = 0V, RILIM = 160kΩ, CSS = 1.2nF, nFLT = Open, TA = 25°C, ) (1) 

    (2)  (3)  (2)  

 (ENUV)  

 TOFF_DLY 
ENUV50%↓ to VOUT90%↓,  
with CSS=COUT=Open 

 1.2  μs 

 TON_DLY 
ENUV50%↑ to VOUT10%↑,  
with CSS=COUT=Open 

 96  μs 

 (OVP)  

OVP  TOVP_DLY OVP50%↑ to VOUT90%↓  0.2  μs 

:  (SS)  

 tRISE 

ENUV50%↑ to VOUT90%↑,  
with CSS = Open, COUT = 2.2µF 

 125  μs 

ENUV50%↑ to VOUT90%↑, 
with CSS =1.2nF, COUT =2.2µF 

 1.5  ms 

 (ILIM)  

 tFAST—TRIP_DLY   1  μs 

 (TSD)  

,  

TJ < [TTSD - 25°C] 
tTSD_DLY   130  ms 

(1)   

(2)  25°C 100% SQC  

(3)   
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9.6  

 
 

tFALLtRISE

VENUV

VOUT

 

0

Time

0

VFLTB

0

TSD

VIN

ILIM

 Overload on OUT

Current Limit 

Auto-Retry
 into overload

 Current Limit

Auto-Retry
 (Overload removed)

TSDHYS

tTSD_DLY tTSD_DLY

dVdt limited 
startup
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9.7  

 

 

 1.  tON_DLY  

 

 2. tOFF_DLY  

 
 

 3. tRISE  

 

 4. tRISE  

 

 5. tOVP_DLY  

 

 6.  

0

20

40

60

80

100

120

-40 -25 -10 5 20 35 50 65 80 95 110 125

(μ
s)

(°C)

VIN=4.5V

VIN=12V

VIN=40V CSS=COUT=Open
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

-40 -25 -10 5 20 35 50 65 80 95 110 125

(μ
s)

(°C)

VIN=4.5V

VIN=12V

VIN=40V CSS=COUT=Open

0

50

100

150

200

250

300

-40 -25 -10 5 20 35 50 65 80 95 110 125

(μ
s)

(°C)

VIN=4.5V

VIN=12V

VIN=40V

COUT=2.2μF,
RLIMIT=160kΩ, CSS=NC

0

1

2

3

4

5

6

7

8

-40 -25 -10 5 20 35 50 65 80 95 110 125

(m
s)

(°C)

VIN=4.5V

VIN=12V

VIN=40V

COUT=2.2μF, 
RLIMIT=160kΩ, CSS=1.2nF

0

50

100

150

200

250

300

350

400

-40 -25 -10 5 20 35 50 65 80 95 110 125

(n
s)

(°C)

VIN=4.5V
VIN=12V
VIN=40V

140

150

160

170

180

190

200

210

220

230

240

0 4 8 12 16 20 24 28 32 36 40

(μ
A

)

(V)

-40°C

25°C

85°C

125°C



 

 
RS2604 

 

  13 / 23 www.run-ic.com 
   

 

 

 

 

 7.  

 
 

 8. UVLO  

 

 9. ENUV  OVP  

 

 10. ISS  

 
 

 11. GAINss  

 
 

 12.  

0
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 13.  

 
 

14.  

 

100μs/div

1
0

V
/d

iv
5

V
/d

iv

VIN

VOUT

VFAULT

5
V

/d
iv

VEN

5
V

/d
iv

VIN=12V, RLIMIT=160KΩ,
CSS=Open, COUT=2.2 F

 

 15.  

 

500μs/div

1
0

V
/d

iv
5

V
/

d
iv
VIN

VOUT

VFAULT

5
V

/
d

iv

VEN

5
V

/
d

iv

VIN=12V, RLIMIT=160KΩ,
CSS=1.2nF, COUT=2.2 F

 

 16.  

 

50μs/div

5
V

/d
iv

1
0

V
/d

iv

VOVP

VOUT

1
A

/d
iv

VnFLT

5
V

/d
iv

IIN

VIN=12V,RnFLT=10KΩ,

RLIMIT=75KΩ,

CIN=COUT=CSS=Open,

RL=12Ω

 
 17. OVP : OVP↓ ↑ 

2μs/div

5
V

/d
iv

1
0

V
/d

iv

VOVP

VOUT

1
A

/d
iv

VnFLT

5
V

/d
iv

IIN

VIN=12V,RnFLT=10KΩ,

RLIMIT=75KΩ,

CIN=COUT=CSS=Open,

RL=12Ω

 
 18. OVP : OVP↑  Fault↓ 
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20 s/div

1
0

V
/d

iv
1

0
V

/d
iv

VIN

VOUT

1
A

/d
iv

VnFLT

1
0

V
/d

iv

IIN

VIN=12V,RnFLT=10KΩ,
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CIN=10 F,

COUT=CSS=Open

 
 19.  

 

5μs/div

1
0

V
/d

iv
1

0
V

/d
iv

VIN

VOUT

1
A

/d
iv

VnFLT

1
0

V
/d
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IIN
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CIN=10 F,

COUT=CSS=Open

 

 20.  

 

20 s/div

5
V

/
d
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VIN

VOUT

1
A

/
d
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5

V
/

d
iv

IOUT

VIN=12V

 
 21.  
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10  

10.1   

RS2604 

RS2604  

 OC  OV   UV UV  OV 

 3%  nFLT  

 

RS2604  -40°C  125°C  

 

10.2  (UVLO)  

ENUV FET / VENUV < VENF FET

IN OUT  

ENUV ENUV

ENUV  

IN  ENUV GND 

( 22 ) FET nFLT

ENUV IN RS2604 IN  (UVLO) IN

VUVF  

 

 
 

 22. UVLO  OVP  R1, R2  R3  

 

10.3  (OVP) 

RS2604 OVP GND 22

OVP VOVPR  
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10.4  

RS2604 " "

 (SS) 

SS GND 23

1  

CSS          dVOUT 
ISS=                ×                                                                                                                                                                     (1) 

GAINSS          dt 

ISS = 0.56μA ( )  

dVOUT/dt =   

GAINSS = ΔVOUT/ΔVSS gain = 11.5  

 
 

 23.  tdVdT  CdVdT  

 

VOUT 0 VIN tSS 2  

tSS = 15.53 × 104 × VIN × CSS                                                                                                                                                    (2)  

 CSS F  

 IIN-RUSH  

VIN 
IIN-RUSH =COUT× 

tSS                                                                                                                                                           (3)  

SS  (tSS) 50V/ms

 (VOUT)  

VOUT RS2604 CSS  

24 SOA  
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 24.  

 
 

 25.  

 

10.5   

RILIM  (ILIMIT)

 

RS2604: 
ILIMIT (A)= 15 × 10-3 × RILIM (kΩ)- 0.03                                                                                                                                                (4) 
 

          ILIMIT (A) + 0.03       
RILIM (kΩ) =                                                                                                                                                                                  (5) 

                15×10-3 

ILIMIT  

RILIM  kΩ  

RS2604 ILIMIT IFAST-TRIP

26  

ILIM PCB  

 

10.6  

ILIMIT

TTSD 1.4V

TJ < [TTSD - 20°C] RS2604

tTSD_DLY nFLT  

 

6.44×COUT×e-6 
Icap =                                                                                                                                                                                                                                                                               (6) 

CSS 

0
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1μF CSS = 1nF 6.44mA CSS

1pF 644mA 1A 0.356A

 

 

10.7  

IFAST-TRIP IFAST-TRIP IOUT > IFAST-TRIP

1 IFAST-TRIP RILIM

7  

IFAST-TRIP = 1.8 × ILIMIT                                                                                                                                                                                                                             (7)    

IFAST-TRIP  

ILIMIT  

 

10.8  

ILIMIT

 

 

10.9  

TJ＞120°C 1% 20% ILIMIT ILIMIT’ 

 

 

 26.  

10.10  

nFLT

TJ < [TTSD - 20°C] RS2604

tTSD_DLY  

nFLT GND  
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10.11 IN, OUT  GND  

IN IN  (GND) 

4.5V 40V OUT  (VOUT) 8  

 
VOUT = VIN - (RDS(ON) × IOUT)                                                                                                                                                  (8) 
 

RDS(ON) FET  (GND) 

 

 

10.12  

TJ > 150°C / FET RS2604

[TTSD - 20°C] tTSD_DLY nFLT

 

 

10.13  

ENUV 1.33V FET

27 ENUV  

 

 
 

 27.  
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11  

UDFN2X3-8 (4) 

A
1

D

E

PIN 1 I.D.

BOTTOM VIEW
TOP VIEW

SIDE VIEW

A

e

E
2

D2

K

b

L

PIN 1 CORNER

A
3

A
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

1. 0.075mm  

2. BSC  

3. REF Reference  

4.   

 
  

    

A (1) 0.500 0.600 0.020 0.024 

A1 0.000 0.050 0.000 0.002 

A2 0.400 0.016 

A3 0.152 REF (3) 0.006 REF (3) 

D (1) 1.900 2.100 0.075 0.083 

E (1) 2.900 3.100 0.114 0.122 

D2 1.400 1.600 0.055 0.063 

E2 1.300 1.500 0.051 0.059 

e 0.500 BSC (2) 0.020 BSC (2) 

b 0.200 0.300 0.008 0.012 

L 0.250 0.350 0.010 0.014 

K 0.500 REF (3) 0.020 REF (3) 
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12  
 

                         
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

Reel 
Diameter

Reel Width(W1)

 

 

DIRECTION OF FEED

 

Package Type 
Reel 

Diameter 
Reel Width 

(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1 

Quadrant 

UDFN2X3-8 7’’ 9.5 2.30 3.30 0.95 4.0 4.0 2.0 8.0 Q2 

 

1.  

2. 0.15  
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RUNIC  ( )  ( )

WEB

 

RUNIC (1)

(2) (3) (4) RUNIC

RUNIC RUNIC INCORPORATED (5) 

 

 


