1-1-1 Linear Regulator ICs

SIER{0[010] =ST=IaT-I M 5-Terminal, Full-Mold, Low Dropout Voltage Linear Regulator ICs

m Features m Absolute Maximum Ratings (Ta=25°C)

* Compact full-mold package (equivalent to Ratings )
TO220) IRETEEE Symeol g, 20s0F | ska0s0rsior| SI-3057F | S1-a3240F | SI-3025F L

« Output current: 1.0A DC Input Voltage VIN 25 30 35 45 30 \
Output Control Terminal Voltage Ve ViN Vv

¢ Low dropout voltage: Voir < 1V (at lo=1.0A) DC Output Current o 102 A
* Variable output voltage (rise only) o Po1 14**(With infinite heatsink) w

. . . Power Dissipation - - -

Available for remote sensing (excluding SI- Po2 1.5(Without heatsink, stand-alone operation) w
3025F) Junction Temperature Ti —40to +125 °C

. . X Operating Ambient Temperature Top -30to +100 °C

¢ Output ON/OFF control terminal is compatible -

. . K Storage Temperature Tstg —40 to +125 C
with LS-TTL. (It can be driven directly by LS- Thermal Resistance (junction to case) Bic 7.0%** °C/W
TTL or standard CMOS logic.) Thermal Resistance (junction to ambient air) O-a 66.7(Without heatsink, stand-alone operation) °C/W

¢ Built-in foldback-overcurrent, input-overvolt- ** S|-3240F: 18
age and thermal protection circuits *** SI-3240F: 5.5

* Variable output voltage type (SI-3025F) also
available

m Applications

* For stabiliation of the secondary-side output
voltage of switching power supplies.

¢ Electronic equipment

m Electrical Characteristics (except SI-3025F)

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3050F SI-3090F SI-3120F SI-3157F SI-3240F Unit
min. | typ. max. min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Input Violtage Vin 6° 152 10% 202 | 130 252 | 16.7° 272 | 25% 407 v
SI-3000F * 480 [ 500 | 520 | 864 | 900 | 936 | 1152 [ 1200 | 1248 | 1492 | 1570 | 1648 | 2304 | 2400 | 24.96
Output Voltage | SI-3000FA Vo 49 [ 500 | 510 | 882 | 900 | o8 — — — v
‘ Conditions ViN=8V, lo=0.5A Vin=12V, l0o=0.5A ViN=15V, lo=0.5A ViN=19V, [0=0.5A ViN=27V, lo=0.5A
Vorr | | o5 | | os | | o5 | | o5 | | o5
[ Conditions lo<0.5A
propoutiolace [ [ ] | [ 1o ] [ [ ] | [ 10 ] | IEC
| Conditions lo<1.0A
) . AVoLne | 10 [ 30 | 18 | 4 | 24 | o4 | 30 [ 9 | 48 [ 128
D e |Conditions | V=6V to 15V, o=0.6A V=10V 10 201, lo=0.50 V=13V 10 25V, =05 V=17V 10 27V, lo=0.5A Vin=25V 10 38V, lo=0.50 mv
AVoLoap | 40 | 100 | 70 [ 180 | a3 | 240 | 120 | 300 | 120 | 300
e [Conditions | V=8V, 10010 1.0A V=12V, lo=0 1o 1.0A Vii=15V, 10010 1.0A V=19V, lo=0 to 1.0A V=27V, lo=0 1o 1.0A mv
Temperature Coefficient of AVo/ATa ‘ +0.5 ‘ ‘ +1.0 ‘ ‘ +1.5 ‘ ‘ +1.5 ‘ ‘ +2.5 .
Output Voltage ‘Conditions Vin=8V, lo=5mA, Tj=0 to 100°C Vin=12V, lo=5mA, Ti=0t0 100°C Vin=15V, lo=5mA, Tj=0t0 100°C Vin=19V, lo=5mA, Ti=0 o 100°C Vin=27V, lo=5mA, Tj=0 to 100°C mv/°C
RREJ 54 54 54 54 54
R (R [Conditions VIN=8‘V, 10010 12‘0Hz V\N=1‘2V 10010 1‘20Hz V\N=1‘5V, 10010 L20Hz V\N=1‘9V, 1000 1‘20Hz V\N=2‘7V. 10010 1‘20Hz a8
, - Iq | 3 [ 10 | 3 | 10 | 3 [ 10 | 3 [ 10 | 5 [ 10
Quiescent Circult Current [Conditions|  Vin=8V, l0=0A Vin=12V, I0=0A Vin=15V, 10=0A Vi=19V, 10=0A Vin=27V_0=0A mA
Overcurrent Protection Ist 12| \ 12| \ 12| | 12 | | 12 ] |
Starting Current™’ | Conditions Vin=8V Vin=12V Vin=15V Vin=19V Vin=27V A
Control Voltage (Output ON) Ve. IH 2.0 2.0 2.0 2.0 2.0
Contl Voege (QuputOFF)| Ve, IL 0.8 0.8 0.8 0.8 08 v
Ve Control Current lc. IH 20 20 20 20 20
Terminal’3 | (Output ON) | Conditions Ve=2.7V HA
Control Current lc. IL ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3 I ‘ ‘ -0.3
(Output OFF) [ Conditions Vo=0.4V mA

*1: In some cases, "A" may be printed on the right of the marking.
*2: ViNmax) and lomax) are restricted by the relation Ppmax)=(VIN-Vo)elo=14W(SI-3240F: 18W).
*3: Refer to the Dropout Voltage parameter. (Refer to Setting DC Input Voltage on page 7.)
*4: Is1 is specified at the 5% drop point of output voltage Vo on the condition that ViNn=Vo+3V, lo=0.5A.
*5: Output is ON even when output control terminal VC is open. Each input level is equivalent to LS-TTL level. Therefore, the device can be driven directly by LS-TTLs.
*6: When setting output voltage to 5V or lower, input voltage needs to be set to 6V or higher to operate stably.
*7: These products cannot be used in the following applications because the built-in foldback-type overcurrent protection may cause errors during start-up stage.
(1) Constant current load (2) Positive and negative power supply (3) Series-connected power supply (4) Vo adjustment by raising ground voltage
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m Electrical Characteristics (SI-3025F)

SI-3000F Series

(Ta=25°C unless otherwise specified)

Ratings
Parameter Symbol SI-3025F Unit
min. typ. max.
Input Voltage VIN 60 2572 \Y
Output Voltage Vo 3 24 Y
Reference Voltage VREF 2.45 2.55 2.65 \
VabJ 0.5
| Conditions 10<0.5A
Dropout Voltage I 10 \
‘ Conditions lo<1.0A
. . AVOLINE I 10
U3 (el [Conditions VIN=Vo+1 10 25V, lo=0.5A mvnv
. AVoLoap I 20
oL [Conditions VIN=Vo+3V, 10=0 to 1.0A mviv
Temperature Coefficient AVREF/ATa +0.5 I
of Reference Voltage ‘Conditions ViN=V0o+3V, lo=5mA, Ti=0 to 100°C my/°G
. o RREJ 54 I
70 (R 2T [Conditions Vin=Vo+3Y, =100 to 120Hz a8
Quiescent Circuit lg 3 I 10
Current [Conditions Vin=Vo+3V, Io=0A mA
Overcurrent Protection Ist 1.2 I
Starting Current™7” ‘Conditions ViN=Vo+3V A
Control Voltage (Output ON) Ve. IH 2.0
Control Voltage (Output OFF) Ve. IL 0.8 v
Ve Control Current Ic. IH 20
Terminal’> | (Output ON) [ Conditions Vo=2.7V HA
Control Current le. IL I -0.3
(Output OFF) [ Conditions Vo=0.4V mA
m External Dimensions (TO220F-5) (Unit : mm)
¢3.2:02 4.9802
10.0*%? o
IS
|\ AW | ~
b
oy
i 2N
~
]
<
S
©
> a. Part Number
N~
= b. Lot Number
H 2_610.1
: _ Pin Assignment (Only for SI-3025F)
o
! | uiﬁ @ GND @ GND
=)
‘ 0.95% s @ Ve @ Ve
[ T ® Vo ® Vo
=201 S ‘ ~ @ Sense @ ADJ
N l ‘ S
1 < ® VN ® VN
0.45501 A
Plastic Mold Package Type
3.9:07 |@4.3) o ge 1yp
8.0:07 Flammability: UL94V-0
Product Mass: Approx. 2.3g
Forming No. 1101
Ics | 29




1-1-1 Linear Regulator ICs

mBlock Diagram
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m Typical Connection Diagram

SI-3000F
D1 *o
" b B I
Vin : : Vo Co : Output capacitor (47 to 100uF)
O—’,;b— 5 3 - *1 C1} : Oscillation prevention capacitor
P OIEI)EE ’ SI-3000F . C2 (Approx. C1: 47uF, C2: 0.331F)
DC Input }zz ic 1 Co DC Output These capacitors are required if the input line contains inductance
! Gl . or the wiring is long. Especially at low temperatures, tantalum ca-
GgD “““““““ - GgD pacitors are recommended for C1 and Co.
*2 D1 : Protection diode
This diode is required for protection against reverse biasing of the
SI-3025F input and output. Sanken EU2Z is recommended.
D1 %5 *3 R1| : External resistor for setting output voltage
P R EEE TR \ Rz Relationship between output voltage Vo and external re-
i | . .
Vin | ! Vo sistors R1 and Rz R|s as follows.
o————=s 3 Rt
l:;/ 2 SPEN S1-3025F Vo=Vabye |1+ Ra (Vapy=2.55V(typ.))
+ 0 o2 4 )
DC Input zzz — Cz DC Output R2 must be 2.55kQ for stable operation.
Gl
GND “-mmmmmmomo - - GND
O O
m Ta-Pp Characteristics
(Except SI-3240F) (SI-3240F)
15 — - 20 T
Infinite heatsink With Sicone Grease [ Infinite heatsink i Sicone
- Heatsink: Aluminum N HétatsiHEPR?umriiisrﬁ
— - g | .
5 = a 157 \
£10 & [200x200x2mm (2.3°C/W)
c L il - \
Sk T |
s [ § 10[-100%100x2mm (5.2°C/W)—N N
& [ A [75x75x2mm (7.6°C \
a s
= 5 s [ |
s L 5 N
[e] N
< ] AN
I Without heatsink N [ Without heatsink
o - B of ‘ —
-30 0 25 50 75 100 -30 0 25 50 75 100

Ambient Temperature Ta (°C)

Pp=loe[ViN(mean)-Vo]

Ambient Temperature Ta (°C)

Pp=loe[ViN(mean)-Vo]
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External Variable Output Voltage Circuit (Except SI-3025F)

1.Variable output voltage with a single external resistor

Vin Vo
oO——o0—s 3 ——O
SI-3000F IRex l Rex
OPEN
/4 O 2 1 4 Vo4 EZ
ATuF 47uF

GND %

O O GND

The output voltage may be increased by inserting resistor Rex between
terminals No.4 (sensing terminal) and No.3 (output terminal). The cur-
rent IRex flowing into terminal No.4 is 1mA (typ.), therefore the adjusted
output voltage Vour is:
Vo=Vos+IREX*REX  *Voa: output voltage of SI-3000F series

However, the internal resistor (between terminals No. 4 and No.1) is a
semiconductor resistor, which has approximately thermal characteris-
tics of +0.2%/°C.

It is important to keep the thermal characteristics in mind when adjust-
ing the output voltage.

2.Variable output voltage with two external resistors

VIN Vo
O———o—0—15 —0O
SI-3000F
OPEN
Z  O0—2 1 b//4
ATuF 47uF

GND %

O O GND

The output voltage may be increased by inserting resistors Rext be-
tween terminals No.4 (sensing terminal) and No.3 (output terminal) and
Rex2 between terminals No.4 and No.1 (ground terminal).
The current lain flowing into terminal No.4 is 1mA (typ.) so the thermal
characteristics may be improved compared to the method shown in 1
by setting the external current Irex1 at approximately 5 times the value
of lain (stability coefficient S=5).
The adjusted output voltage Vour in this case is:

Vo=Vos+REx1°IREX1

{ IREX1=SelaiN

The value of the external resistors may be obtained as follows:

Rex1= 7\/0_\/04 Rex2= 7\/04

Selan (S-1)elaN
*Voa: Output voltage of SI-3000F series
S: Stability coefficient of l4in (may be set to any value)

Note: In the SI-3000F series, the output voltage increase can be ad-
justed as mentioned above. However, when the rise is set to ap-
proximately 10V compared to output voltage Vo4, the necessary
output current may not be obtained due to the S.O.A. protection
circuit in the SI-3000F series.
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@®SI1-3000F Series

HTypical Characteristics

— 3/

(Ta=25°C)

lo vs. Vbir Characteristics
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Overcurrent Protection Characteristics(SI-3120F)
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Overcurrent Protection Characteristics(SI-3240F)
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Thermal Protection Characteristics(SI-3050F)
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Note on Thermal Protection:

The thermal protection circuit is intended for
protection against heat during instantaneous
short-circuiting. Its operation is not guaran-
teed for continuous heating condition such
as short-circuiting over extended periods of
time.





