SPICE Modeling Report

No. SPM-RP130x121x_C,YC-210902

Terms of Use for SPICE Model

1. Introduction
* This SPICE MODEL is a simulation model and not for use in actual product operation.( “Purpose” )
It is not an alternative to the actual product.
Please use this SPICE MODEL to assist in the actual product operation check.
- Reference information on simulation execution and operating condition for each model may be listed in
each net list file, therefore please check before using the SPICE MODEL.

2. Terms of Use
- This SPICE MODEL is a model for the typical characteristics under the ambient temperature condition
of 25°C.

3. No licensed
- NISD does not grant any rights, including but not limited to patent or mask works with regards to circuits
described in relevant documents.
+ The SPICE MODEL shall be duplicated for the Purpose only.

4. Disclaimer
= NISD shall not be responsible for any changes and inaccuracies caused by the SPICE MODEL.
= Although NISD strives to ensure that SPICE MODEL works properly, NISD shall not guarantee that
the SPICE MODEL operates under all conditions, Computers and simulators.

P NISD is an abbreviation for Nisshinbo Micro Devices Inc.

SPICE Model

- Library file name..........oooo RP130x121x_C.txt, RP130x121x_YC.lib

- Terminal information

DFN(PL) [?Fer: e e Device Description Model

1010-4 | 1219.q | SC-82AB | SOT-23-5 Symbol Symbol
1 1 3 5 Vour |Output Pin VOouT
2 2 2 2 GND |Ground Pin GND
3 3 1 3 CE |Chip Enable Pin ("H" Active) CE
4 4 4 1 Voo |Input Pin VDD
- - - 4 NC |No Connection -




RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data

Output Voltage vs. Output Current

VDD
RP130 VOUT Condition
e oD A l]°“t Vin = 2.2, 3.6, 4.2, 6.0, 6.5 [V]
15mQ Vce = 1.0 [V]
> E = Cout = 0.47 [WF]
ZFvin IVce Tom TVout Vout = 0 to 1.4 [V] DC Sweep
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
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RP130x121x_C,YC

Characteristic Data

Output Voltage vs. Input Voltage

X

VDD

RP130

VOouT

GND

LA
Vin

AN

%
[vee

= Simulation Result

No. SPM-RP130x121x_C,YC-210902

Condition

Vin = 0 to 6.5 [V] DC Sweep
Vce = 1.0 [V]

Cout = 0.47 [uF]

lout = 1, 30, 50 [mA]

Execute transient simulation with a
very slow Vin sweep for stable results.

Typical Characteristics (Datasheet)

Simulation Result (Spice Model)
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RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data
Supply Current vs. Input Voltage

Iss

AT VDD

RP130 vout[X—

CE GND 150
L
Tvin IVce —|_Cout

= Simulation Result

Condition

Vin = 0.0 to 6.5 [V] DC Sweep
Vce = 1.0 [V]
Cout = 0.47 [uF]

Typical Characteristics (Datasheet)

Simulation Result (Spice Model)
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RP130x121x_C,YC

Characteristic Data

Dropout Voltage vs. Output Current

Vil

N

X

VDD

RP130 vour

Vdif

l Iout

GND

15m Q

(EEE

Vin IVce ICout

= Simulation Result

No. SPM-RP130x121x_C,YC-210902

Condition

Vin = 0 to 6.5 [V] DC Sweep

for each lout (0 to 150[mA])
Vce = 1.0 [V]
Cout = 0.47 [uF]

Typical Characteristics (Datasheet)

Simulation Result (Spice Model)

Dropout Voltage Vior (V)
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RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902

Characteristic Data

Ripple Rejection vs. Input Bias Voltage

X

Condition

Vin = 1.2 t0 6.5 [V] DC Sweep

vDD Vce = 1.0 [V]
Cout = 0.47 [puF]
Riople | RP130  vout lout = 1, 30 [mA]
@ llout Ripple Freq.= 0.1, 1, 10, 100 [kHz]
CE GND AC(small signal) sim. was executed.
15m Q
_iz E Vout Notice; The graph of Typical Characteristics
Tvin Ivce Tcout (~) (datasheet) is for the different version
from this model.
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
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RP130x121x_C,YC

Characteristic Data

Ripple Rejection vs. Frequency

Rip

Q
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RP130 vour
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= Simulation Result

No. SPM-RP130x121x_C,YC-210902

Condition

Vin=2.2[V]

Vce = 1.0 [V]

Cout = 0.47 [uF]

lout = 1, 30, 150 [mA]

Ripple Freq.= 0.1 to 1000 [kHz]
AC(small signal) sim. was executed.

Typical Characteristics (Datasheet) Simulation Result (Spice Model)
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, Ve=2.2V RP130x121x
1 1 1 | [ " i YWin=2.2V
90 H R IR A,J 100 .
—_ T T T ~ada b T LB
0 o0 R i S |1 it Hil = a0
~ : Y i T 80 e
L 70 3N — g i — S
\ & PO G s 10 S
§ 60 % B R 1, = B0 N
g 50— RET IS M 2 50 b
e e L I € 40 -
@ 30 [— wm— our=1mA ; i ;;;;:.:% %_ W e [ pt= 1
S 20 | me—lour=30mA | S S 20 | = = lout=30mA
€ 40 |- = lour=150mA | ééiﬁ&l 10 lout=150mA
o Lt P DR 8 H R 0 | |
0.1 1 10 100 1000 0.1 1 10 100 1000
Frequency f (kHz) Frequency [kHz]

Nisshinbo Micro Devices Inc.




RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data

Input Transient Response

X

VDD

RP130 vour

GND

llout

Condition

Vin=22-32-22[V]

CE
15mQ tr=tf =5 [ps]
@ E Vce = 1.0 [V]
Vin IVce Toout Vout Cout = 0.47 [uF]
lout = 30 [MA]
- Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
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RP130x121x_C,YC

Characteristic Data

Load Transient Response

X

No. SPM-RP130x121x_C,YC-210902

VDD
out
RP130 vout (Pulse) Condition
l Vin = 2.2 [V]
o SA 15mQ Vce=1.0[V]
. E Cout = 0.47 [uF]
'|'Vin Ivce ICout Vout lout = 50 — 100 — 50 [MA]
tr =tf = 0.5 [us]
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
RP130x121x
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150 150
1005
= X 100 =
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RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902

Characteristic Data

Load Transient Response

X

VDD

RP130

CE

VOUT

GND

L

Iout

(Pulse)

15mQ

Condition

Vin = 2.2 [V]
Vce = 1.0 [V]
Cout = 0.47 [pF]

TVin IVCe ICOut Vout lout =1 — 150 — 1 [mA]
tr =tf = 0.5 [us]
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
RP130x121x RP130x121x
-
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RP130x121x_C,YC

Characteristic Data

Load Transient Response

X

No. SPM-RP130x121x_C,YC-210902

VDD
Condition
Vout
RP130 vout Vin = 2.2 [V]
Vee=0—22[V]
CE GND 15m0 Cout = 0.47 [pF]
m Rload = 1200 [C1]
r lout = 1 [m&
TVin Vee ICout Rload ( [mAT)
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
RP130x121x RP13GK121I
lour=1mA —
3 lout = 1mA 3
S s = 22
E CE Input Voltage > E CE Input Volage 1 ﬁ
@ gﬁ = z
g : o ¥
(= - (=)
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3 10 [~ g = 5
3 | Output Voltage w = 1.0 o
O 05 o g—n . Output Voltage n
[ o
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Time t (us) 0 4 & 12 16 20 24 28 32 36
Time t [ps]
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RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data

Turn On Speed with CE pin

X

VDD

Vout

RP130 vour

15m Q@

= Simulation Result

CE GND
'|'Vin %Vce ICout Rload

Condition

Vin=2.2[V]
Vce=0—2.2[V]
Cout = 0.47 [pF]
Rload = 40 [Q]
(lout = 30 [mA])

Typical Characteristics (Datasheet)

Simulation Result (Spice Model)

RP130x121x
lour=30maA
3
— 2
= |
?, CE Input Voltage 1
=
2 0
3
g 1.5
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ﬁi 'F Output Voltage
O 05
0
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Time t (ps)
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|55 I %

CE Input Yoltage Woe [W]
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RP130x121x_C,YC

Characteristic Data

Turn On Speed with CE pin

X

VDD

RP130 vour

Vout

15m Q@

ICout

Rload

CE GND
Tvin % Vee

= Simulation Result

No. SPM-RP130x121x_C,YC-210902

Condition

Vin=2.2[V]
Vce=0—2.2[V]
Cout = 0.47 [pF]
Rload = 8 [Q]
(lout = 150 [mA])

Typical Characteristics (Datasheet) Simulation Result (Spice Model)
lour=150mA , lout = 150mA
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Time t [ps]

Nisshinbo Micro Devices Inc.

13




RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data

Turn Off Speed with CE pin

X

VDD

RP130 vour

Vout

15mQ

= Simulation Result

CE GND
TVin évce Toout Rload

Condition

Vin=2.2[V]
Vce=2.2—0[V]
Cout = 0.47 [puF]
Rload = 1200 [Q]
(lout =1 [mA])

Typical Characteristics (Datasheet) Simulation Result (Spice Model)
RP130x121D RP130x121D
lour=1maA, lout = 1mA .
— = 2 =
E 2 = E CE Input Voliage @
—_ l-- = [
- CE Input Viokage 1 £ a 1T =
= & :‘ a
% 0 3 a o=
—n 4+
ar "5 m _Q
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5 1.0 N\ g Z 10 [N\ E
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~L | | | © N &
0 0.0 S~
0 20 40 &0 80 100120140160 180 0 20 40 60 30 100120140160180
Time t (pis) Time t [ps]
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RP130x121x_C,YC

Characteristic Data

Turn Off Speed with CE pin

No. SPM-RP130x121x_C,YC-210902

VDD
RP130 vour Vout Condition
Vin = 2.2 [V]
CE GND 15mQ Vece=2.2—0[V]
1 % Cout = 0.47 [pF]
Vin v Cout Rload Rload = 40 [Q]
T i I (lout = 30 [mA])
+ Simulation Result
Typical Characteristics (Datasheet) Simulation Result (Spice Model)
Refatxizih RP130x121D
lour=30mA -
3 lout= 30mA 3
S > = 2 =
3 CE Input Voltage 1 3 = CE Input Voltage 1 o
> o Q >
g 3 o 0§
o 15 = @ =
= || = =215 =
s 1 a (o]
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O \ O
0.0

0 20 40 60 &0 100120140160 180
Time t{us)

0 20 40 60 80 100120140160180
Time t [us]
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RP130x121x_C,YC

No. SPM-RP130x121x_C,YC-210902
Characteristic Data

Turn Off Speed with CE pin

X

VDD

Vout

RP130 vour

15m Q@

= Simulation Result

CE GND
TVin %Vce ICOUt Rload

Condition

Vin=2.2[V]
Vce=2.2—0[V]
Cout = 0.47 [puF]
Rload = 8 [Q]
(lout = 150 [mA])

Typical Characteristics (Datasheet)

Simulation Result (Spice Model)

RP130x121D
lour=150mA

3
SN ?
3 CE Input Vokage 1
=
g 0
3 1
L, 5 -
3 1.0
=
o

0.5 —k Output Voltage
’ C1 1

0 20 40 60 80 100120 140160180
Time t {us)

CE Input Voltage Vee (V)

Qutput Yoltage Yout [V]

RP130x121D
lout = 150mA 3
— 5
CE Input Voltage
1
0
15
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0.5
0.0

0 20 40 80 20 100120140160130
Time t [ps]

CE Input Yoltage Yce [W]

16

Nisshinbo Micro Devices Inc.




