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R1173x

SELECTION GUIDE

The output voltage, auto discharge function, package for the ICs can be selected at the user’s request.

Product Name Package Quantity per Reel Pb Free Halogen Free
R1173Dxx1*-TR-FE HSON-6 3,000 pcs Yes Yes
R1173Hxx1*-T1-FE SOT-89-5 1,000 pcs Yes Yes
R1173Sxx1*-E2-FE HSOP-6J 1,000 pcs Yes Yes

xx: The output voltage can be designated in the range from 0.8V(08) to 5.0V(50) in 0.1V steps.
External Setting Type: 00 (ADJ pin voltage is fixed at 1.0V.)
(For other voltages, please refer to MARK INFORMATIONS.)

* : The auto discharge function at off state are options as follows.
(B) "H" active, without auto discharge function at off state
(D) "H" active, with auto discharge function at off state

RICOH
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R1173x

PIN CONFIGURATIONS

® SOT-89-5

PIN DESCRIPTIONS

® HSON-6 ® HSOP-6J
Top View Bottom View
6 5 4
&5 4 =R
O I
T 5 Ut

@S0T-89-5
Pin No. Symbol Description
1 ADJ ADJUST Pin (R1173H001x)
NC No Connection (R1173Hxx1x)
2 GND Ground Pin
3 CE Chip Enable Pin ("H" Active)
4 Vop Input Pin
5 Vout Output Pin
O®HSON-6
Pin No. Symbol Description
Vour** Output Pin
2 Vour*! Output Pin
3 ADJ ADJUST Pin (R1173D001x)
NC No Connection (R1173Dxx1x)
4 GND Ground Pin
5 CE Chip Enable Pin ("H" Active)
6 Vop Input Pin
*) Tab and tab suspension leads in the(:) parts are GND level.
(They are connected to the reverse side of the IC.)
The tab is better to be connected to the GND, but leaving it open is also acceptable.
The tab suspension leads should be open and do not connect to other wires or land patterns.
*1) The Vour pin must be wired together when it is mounted on board.
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R1173x

OHSOP-6J
Pin No. Symbol Description

Vour Output Pin

2 GND* Ground Pin

3 ADJ ADJUST Pin (R1173S001x)
NC No Connection (R1173Sxx1x)

4 CE Chip Enable Pin ("H" Active)

5 GND* Ground Pin

6 Vop Input Pin

*1) The GND pin must be wired together when it is mounted on board.

ABSOLUTE MAXIMUM RATINGS

Symbol Item Rating Unit
Vin Input Voltage 6.5 \%
Vce Input Voltage (CE Input Pin) -0.3t06.5 \%
Vout Output Voltage —-0.3 to Vin+0.3 \%

Power Dissipation (SOT-89-5)* 900
Po Power Dissipation (HSON-6)* 900 mw
Power Dissipation (HSOP-6J)* 1700
Topt Operating Temperature —40 to 85 °C
Tstg Storage Temperature -551t0 125 °C

I *) For Power Dissipation, please refer to PACKAGE INFORMATION.

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause the
permanent damages and may degrade the life time and safety for both device and system using the device
in the field.

The functional operation at or over these absolute maximum ratings is not assured.

RECOMMENDED OPERATING CONDITIONS (ELECTRICAL CHARACTERISTICS)

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the
recommended operating conditions, even if when they are used over such conditions by momentary
electronic noise or surge. And the semiconductor devices may receive serious damage when they continue
to operate over the recommended operating conditions.

RICOH

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

R1173x

ELECTRICAL CHARACTERISTICS

® R1173xxxxB/D (Fixed Output Voltage Type) Topt=25°C
Symbol Item Conditions Min. | Typ. | Max. | Unit
ViN Input Voltage 1.4 6.0 \
Iss Supply Current Vin—Vour=1.0V, Vce=V, lour=0A 60 100 | pA
Istandby | Standby Current Vin= 6.0V, Vce=0V 0.1 1.0 pA
_ — >1. . .
Vour | Output voltage Vin—Vour=1.0V Vour>1.5V x0.98 x1.02| V
lour=100mA Vour = 1.5V -30 +30 | mv
Vin—Vout=0.3V, ImA = lout = 300mA _15 5 15
AVout/ . If Vour = 1.1V, then Vin=1.4V
Load regulation mV
Alout Vin—Vour=0.3V, ImA = lout = 1A 3
If Vour = 1.1V, then Vin=1.7V
Vor | Dropout Voltage Refer to the following table
AVout/ |, . . lout=100mMA, Vout+0.5V = Vin = 6.0V o
Aviy | Hine regulation If Vour = 0.9V, 1.4V < Vix < 6.0V 0.05 1 0.20 | %V
f=1kHz (Vour = 4.0V) 70
. I f=1kHz (Vour>4.0V) 60
RR | Ripple Rejection Ripple 0.5Vp-p,Vin-Vour=1.0V, lour=100mA dB
If Vour = 1.2V, Vin—Vout=1.5V, lout=100mA
AVout/ |Output Voltage lout=100mMA, +100 ppm/
ATopt | Temperature Coefficient —40°C = Topt = 85°C - °C
lum | Output Current Vin—Vour=1.0V 1 A
Isc Short Current Limit Vour=0V 250 mA
Pull-down resistance
Rep for CE pin 1.9 50 | 15.0 | MQ
Vcen | CE Input Voltage "H" 1.0 6.0 \%
Vcer | CE Input Voltage "L" 0 0.4 \Y
Thermal Shutdown Detector] . o
Trsp Threshold Temperature Junction Temperature 150 C
Thermal Shutdown : .
Trsr Released Temperature Junction Temperature 120 C
en Output Noise BW=10Hz to 100kHz 30 puvrms
e Dropout Voltage by Output Voltage Topt=25°C
Dropout Voltage Vor (V)
Output Voltage
Your (V) lour=300MA lour=1A
Typ. Max. Typ.
0.8 = Vour< 0.9 0.33 0.57 0.72
0.9 = Vour< 1.0 0.22 0.47 0.64
1.0 = Vour<1l5 0.18 0.32 0.56
15 =Vour<2.6 0.10 0.15 0.32
2.6 = Vour 0.05 0.10 0.18

6 RICOH
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R1173x

e R1173x001B/D (Adjustable Output Voltage Type) Topt=25°C
Symbol Item Conditions Min. Typ. | Max. Unit
Vin Input Voltage 14 6.0 \%

Iss Supply Current Vout=Vaos, Vin=2.0, Vce=Vin 60 100 pA
Istandby | Standby Current Vin=6.0V, Vce=0V 0.1 1.0 pA
Reference Voltage for Vour=Vans, Vin=2.0V
Vour Adjustable Voltage Regulator lour=100mMA 0.970 | 1.000 | 1.030 v
RVour | Output Voltage Range 1.0 ViN \%
Vin=1.4V
AVourt/ . 1mA = lout = 300mA -15 -2 15
Load regulation mV
Alour Vin=1.7V 3
IMA = lout = 1A
= 0.18 | 0.32
Voir Dropout Voltage Vout=Vab3 lour=300mA \%
lout=1A 0.56
AVout/ . . Vout=Vabs, lout=100mA o
AV Line regulation 15V < iy = 6.0V 0.05 0.20 0/
f=1kHz Ripple 0.5Vp-p,
RR Ripple Rejection Vour=Vaos, Vin=2.5V 70 dB
lout=100mA
AVout/ | Output Voltage lout=100mMA o
ATopt | Temperature Coefficient —40°C = Topt = 85°C +100 ppm/°C
Ium Output Current Vout=Vap3, Vin=2.0 1 A
Isc Short Current Limit Vour=Vaps;=0V 250 mA
Rep Pull-down resistance for CE pin 1.9 5.0 15.0 MQ
Vcen CE Input Voltage "H" 1.0 6.0 Vv
VeeL CE Input Voltage "L" 0 0.4 \%
Thermal Shutdown Detector . R
Trsp Threshold Temperature Junction Temperature 150 C
Thermal Shutdown . R
Trsr Released Temperature Junction Temperature 120 C
en Output Noise BW=10Hz to 100kHz 30 uvrms
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R1173x

Technical Notes on External Components and Typical Application

(Refer to the example of typical application)

VIN = VDD VouTt
C1

C2

GND ADJ |:
R1173xxx louT Vout

Sl B oNC

77
Example of the typical application of R1173x (Fixed Output Type)

Phase Compensation
In these ICs, phase compensation is made with the output capacitor for securing stable operation even if the
load current is varied. For this purpose, use as much as a capacitor as C2. Recommendation value is as follows:

Mounting on PCB

Make Voo and GND lines sufficient. If their impedance is high, a current flows, the noise picked up or unstable
operation may result. Further use a 4.7uF or more value capacitor between Voo pin and GND pin as close as
possible.

Set an Output capacitor between Vour pin and GND pin for phase compensation as close as possible.

Output Voltage | C2recommendation value Components Recommendation
Vour<1.0V Tantalum 4.7uF or more

Kyocera 4.7uF (1608) Part Number: CM105X5R475M06AB
1.0 = Vour<3.3V | Ceramic 4.7uF or more |Murata 4.7uF (1608) Part Number: GRM188R60J475KE19B
Murata 10uF (1608) Part Number: GRM188B30G106ME46B

. Kyocera 4.7uF (thin 2012) Part Number: CT21X5R475M06AB
<
3.3V =Vour | Ceramic 4.7uFormore |\) " 10uF (1608)  Part Number: GRM188B30G106ME46B

If you use a tantalum type capacitor and ESR value of the capacitor is large, output might be unstable.
Evaluate your circuit with considering frequency characteristics.

Depending on the capacitor size, manufacturer, and part number, the bias characteristics and temperature
characteristics are different. Evaluate the circuit with actual using capacitors.

8 RICOH
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R1173x

Technical Notes on Output Voltage Setting of Adjustable Output type
(R1173x001x)

Vourt

The Output Voltage may be adjustable for any output voltage between its 1.0V reference and its Voo setting
level. An external pair of resistors is required, as shown above.
The complete equation for the output voltage is described step by step as follows;

[2=01CHB e 1)

IB=L.0/R G e (2)
Thus,

12=11cH1.0/R3 .. 3)
Therefore,

RN TU o O e ISR 4)

Put Equation (3) into Equation (4), then
Vour=1.0+R2(lic+1.0/R3)
e O o e ) ] [T PSS 5)
In 2nd term, or R2xlic will produce an error in Vour.
In Equation (5),

o 07 TS (6)
R2xlc=R2x1.0/Ric
e L0 PR 2 {1 PSSR @)

For better accuracy, choosing R2 (<<Ric) reduces this error.

R1173x001x
2.0
1.8
16
] N
S 14 ~~
04 \
1.2
1.0 ¥) The graph is a typical
0.8 characteristic , please
50 25 0 25 50 75 100 evaluate the circuit with
Temperature Topt (°C) an actual condition.
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R1173x

TYPICAL CHARACTERISTICS

1) Output Voltage vs. Output Current (Topt=25°C)

R1173x081x
0.9
0.8 —
07 | .
S o AN
5 o A
> 05 EA
( ?
@Iinjﬂ 0.4 At
R 03 A X Vop=1.4V |
7 | WA | Vop=1.5V
02 ——F——J--=-. Vop=1.6V T
0.1 == = \/pp=2.0V -
00 / m— = \/pp=2.8V
0 500 1000 1500 2000
HAER lout(mA)
R1173x301x
3.2
.28 AP |
S i
O s
> 20 ‘/x
3 H
8 16 A
S 12
N /S
g 0.8 / ====Vpp=3.3V 7]
@] 04 Vop=4.0V _|
' / — -« Vpp=5.0V
0.0 '
0 500 1000 1500 2000
Output Current lout(mA)
R1173x501x
6.0
< 50 -
z N
S 40 2
S
8 3.0
5
> a0 /
= 2.
o
5 10 // Vop=5.3V |
©c L / -------- Vop=6.0V
0.0 | |
0 500 1000 1500 2000

Output Current lout(mA)

Output Voltage Vout(V)

Output Voltage Vout(V)

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

4.5
4.0
3.5
3.0
2.5
2.0
15
1.0
0.5
0.0

R1173x151x

====\Vpp=1.8V ]
= Vbp=2.5V |

/ — == Vpp=3.5V

500 1000 1500 2000
Output Current lout(mA)

R1173x401x
T}
4’/
7
/ ====\Vbp=4.3V 4
/ Vbp=5.0V
/ — =- Vpp=6.0V |

500 1000 1500 2000
Output Current lout(mA)

10

Downloaded from AFfOW.com.

RICOH


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

R1173x

2) Output Voltage vs. Input Voltage (Topt=25°C)
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R1173x

3) Dropout Voltage vs. Output Current (Topt=25°C)
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R1173x

4) Output Voltage vs. Temperature (lout=100mA)

R1173x081x
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5) Supply Current vs. Temperature
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R1173x

R1173x301x
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6) Dropout Voltage vs. Output Current
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R1173x
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7) Dropout Voltage vs. Set Output Voltage
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9) Ripple Rejection vs. Input Bias
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8) 0.8V Output type, Operating Input
Voltage Range
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R1173x

R1173x301x
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R1173x

R1173x301x R1173x401x
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Cout=Ceramic 4.7uF Cout=Ceramic 4.7uF
90 | | 90
—~ 80 =i ~ 80
% 70 % 70 g
k) - ) g B o
@ o R
X 60 T 60 mi N
P Iy c ""N.
2 50 N S 50 o
(8] [&]
.% 40 .% 40
X 30l _ =— louT=1mA X 39 |_ = louT=1mA
2 == lout=30mA Q2 == lout=30mA
2 20 — _ S 20 |— , _
= lout=100mMA = lout=100mA
T 10 T 10
0 0
0.1 1 10 100 0.1 1 10 100
Frequency f(kHz) Frequency f(kHz)
R1173x451x R1173x501x
Vin=5.5Vbc+0.5Vp-p, ViN=6.0Vbc+0.5Vp-p,
Cour=Ceramic 4.7uF Cour=Ceramic 4.7uF
80 80
@ 70 @ 70
¥ 60 mmm:—-u.% ha 60 -
o '§~‘_-n‘ @ \~~
o 50 o8 c 50 «
i) 8
S 40 S 40
2 L
&’ 30 — = lout=1mA & 30 |— = lout=1mA
) == lout=30mMA o) == lout=30mA
2 20 7 s louT=100mA 2 20 7 s louT=100mA
@ 10 @ 10
0 0
0.1 1 10 100 0.1 1 10 100
Frequency f(kHz) Frequency f(kHz)
11) Line Transient Response (Tr=Tf=5us, lout=100mA)
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R1173x

R1173x301x
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12) Load Transient Response (Tr=Tf=500ns)

R1173x081x
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R1173x101x R1173x101x
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R1173x

R1173x301x
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R1173x

R1173x501x R1173x501x
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13) Turn-on speed with CE pin control

R1173x081x R1173x501x
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R1173x

14) Turn-off speed with CE pin control

R1173x081D R1173x501D
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15) Inrush Current
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R1173x

R1173x301x R1173x301x
Vin=4.0V, Cout=Ceramic 4.7uF Vin=4.0V, Cour=Ceramic 10uF

CE Input Voltage

: e

// Output Voltage

CE Input Voltage
3 /'—-

Output Voltage

600

\ 400
200

N

600

‘\ 400

N 200

CE Input Voltage Vce, Output Voltage Vout(V)
[ ol N
\\

CE Input Voltage Vce, Output Voltage Vout(V)

J Inrush Current 0 J Inrush Current — o

Inrush Current lvoo(mA)
Inrush Current Ivoo(mA)

-40 0 40 80 120 160 -40 0 40 80 120 160
Time T(us) Time T(us)

R1173x501x R1173x501x

Vin=6.0V, Cout=Ceramic 4.7uF Vin=6.0V, Cout=Ceramic 10uF
8 8
| | | | |

CE Input Voltage CE Input Voltage

4 T
// Output Voltage

2 74

/ Output Voltag

D

600

*\ 400

600

\ 400
Inrush Current— 200

N—

CE Input Voltage Vce, Output Voltage Vout(V)
o N

CE Input Voltage Vce, Output Voltage Vout(V)
o

\ 200

J Inrush Current —| 0

Inrush Current Ivoo(mA)
Inrush Current lvoo(mA)

-40 0 40 80 120 160 -40 0 40 80 120 160
Time T(us) Time T(us)

RICOH

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

R1173x

16) Stable Area: ESR limit vs. Load current
0.8V to 3.3V Output type : Cour=4.7uF (Kyocera CM105X5R475MO6AB)

5.0V Output type : Cout=4.7uF(Kyocera CT21X5R475K06AB)
Measurement Conditions
* Vin=Vout+1V
_[:l CE Vour [} ? - Freguency=10Hz to 1MHz
JQ + Topt=25°C
R1173xxx1B Cout é} Spectrum
[:l Vin % /' Analyzer
GND ESR[ J
vin = CN z i §
L

lout

As an output capacitor for this IC, Ceramic capacitor is recommendable. However, other low ESR type

capacitor can be used with this IC.
For your reference, noise level is tested, and if the noise level is 40uV or less than 40uV, the ESR values are

plotted as stable area. Upper limit is described in the next five graphs, or ESR vs. Output Current. (Hatched area
is the stable area.)

R1173x081x R1173x081x
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R1173x

R1173x101x
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