1-1-3 Multi-Output Type Regulator ICs

IR ROARTNSIERANTIRIE R R 2-Output, Step-down Switching Mode Regulator ICs

MFeatures BAbsolute Maximum Ratings™
« 2 regulators combined in one package Ratings
Parameter Symbol Unit
+ Output current: 1.5A x 2 (HSOP 16 Pin 4 SRIZB00 T, SRIZB002W) SREA003TV
Surface mount package) Vin 21 40 40 v
. . Input Voltage Vce 21 40 40 \Y
« High efficiency: TYP80% (SPI-8001TW), Vor o1 20 20 v
TYP78% (SP1-8002TW) Power Dissipation "3 Po 3.0 W
« Variable output voltage: 1.0 to 16V (SPI- Junction Temperature Tj +135 +150 °C
8001TW), 1.0 to 24V (SPI-8002TW) Storage Temperature Tstg —40 to +135 —40 to +150 °C
Th | Resist junction t 2 6j- 9.0 °C/IW
« Built-in reference oscillator (250kHz): Enables Ee e_SIS anc.e T o.case? " l °
. . Thermal Resistance (junction to ambient air)" 6j-a 35.8 °C/W
to downsize a choke-coil

. i *1: Absolute maximum ratings show the destructive limit. No parameter should exceed the ratings in transient or normal
« Low circuit current consumption: < 1uA (at

operations.
output OFF) *2: When mounted on glass-epoxy board 70cm? (copper laminate area 30.8cm?).
« High accuracy reference voltage: +1% *3: Limited by thermal protection.

* Built-in foldback-overcurrent and thermal
protection circuits

« Built-in ON/OFF circuit (soft start available) —
per output

BApplications
« Onboard local power supplies
« OA equipment

« For stabilization of the secondary-side output voltage of switching power supplies

BMRecommended Operating Conditions™

Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
Min Max Min Max Min Max
VIN Vo+3 20 Vo+3 38 Vo+3 38 \Y
Input Voltage Range Vce 4.5 20 4.5 38 4.5 38 \
Vce 20 38 38 \
Output Voltage Range Vo 1 16 1 24 1 24 \
Output Current Range lo 15 15 15 A
Operating Junction Temperature Range Tjop -30 +135 -30 +135 -30 +125 °C
Operating Temperature Range Top -30 +135 -30 +135 -30 +85 °C

*1: Recommended operating conditions show the operating conditions required for the normal circuit function described in the electrical characteristics.
These conditions must be followed in actual use.
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MElectrical Characteristics™

SPI-8001TW/SPI-8002TW/SPI-8003TW

(Ta=25°C)
Ratings
Parameter Symbol SPI-8001TW SPI-8002TW SPI-8003TW Unit
min. typ. max. min. typ. max. min. typ. max.
VREF 0.996 1.006 1.016 0.996 1.006 1.016 0.966 1.006 1.016
REEEIERVEERE ‘Conditions VIN=10V, Vo=1V, l0=0.1A ViN=14V, 10=0.1A v
Temperature Coefficient AVREFIAT +0.1 ‘ I ‘ +0.1 ‘ ‘ +0.1 ‘ N
of Reference Voltage | Conditions ViN=10V, Vo=1V, 10=0.1A, Ta=—30 to +135°C ViN=14V, 10=0.1A, Ta=—30 to +125°C mvre
o Eff1 80 | 18 ] 78 |
Efficiency 12 — . - — %
‘Condmons ViN=Vcc=15V, Vo=5V, 10=0.5A, lin: including lcc Vin=Vee=14V, Vo=5V, 10=0.5A, Iiv: including lcc
o Eff2 83 | s ] 81 | ]
HiEEmEy2 [Conditions ViN=15V, Vo=5V, 10=0.5A, Vcc=5V, I excluding lcc =14V, Vice=5V, Vo=5V, lo=0.5A, In': excluding Icd %
. fosc 250 215 250 285 200 400
e (HrEEEieEy ‘Condilions ViN=Vcc=15V, Vo=5V, lo=0.5A ViN=14V, 10=0.1A, Cosc=100pF kHz
] _ VLine 30 | e | | 30 | e | 30 | e
Line Regulation — mVv
‘Condmons ViN=Vcc=10 to 20V, Vo=5V, lo=1A Vin=Vcc=9 to 18V, Vo=5V, lo=1A
] VLoad 10 | aw ] | 10 | 4 | 10 | 4
o] (R ‘Conditions ViN=Vcc=15V, Vo=5V, l10=0.2 to 1.5A ViN=Vce=14V, Vo=5V, 10=0.2 to 1.5A mv
Overcurrent Protection Is 1.6 ‘ I 1.6 ‘ ‘ 1.6 ‘ ‘
Starting Current | Conditions Vin=Vcc=15V Vin=Vee=14V A
- i | I [ 4 ]
QT e CIEi ‘Conditions VIN=15V, Vce=5V, lo=0V, Vo<12V ViN=14V, Vcc=5V, lo=0A, Vo<12V mA
_ - lcc 85 | | 85 | | 85 |
Quiescent Circut Current 2 [Conditions Vec=15V, lo=0A Vec=14V, lo=0A mA
Quiescent Circuit Current 3 I ‘ ! I ‘ ‘ = ‘ ‘ = UA
‘Conditions Vin=15V, Vcie=0V or Open ViN=14V, Vc/e=0V or Open
Quiescent Circuit Current 4 lec e ‘ ‘ ! I ‘ ‘ ! ‘ ‘ = LA
‘Conditions Vce=15V, Vc/e=0V or Open Vin=14V, Vc/e=0V or Open
X o IIN (ssov) — ‘ 4 ‘
Qs R ERE ‘Conditions — ViIN=14V, Vcc=5YV, lo=0A, SS1=SS2=0V/ mA
X e lcc (ssov) — ‘ 8.5 ‘
QU CILITER e [Conditions - Voo=14V, 0=0V, SS1=552=0V mA
. VCiEH 2 ‘ ‘ I 2 ‘ ‘ 2 ‘ ‘
High Level\oltage | [ gitions ViN=Vee=15V ViN=Vee=14V v
CIE Ve | | o8 ] | | os | | o8
Terminal Low LevelVoltage | Conditions ViN=Vee=15V ViN=Vee=14V v
Inflow Current lcien ‘ 95 ‘ I ‘ 95 ‘ ‘ 95 ‘
at High [Conditions VoE=20v Veie=20v HA
Vsst | | o5 ] | | os | | o5
SS Lol Bliace Conditions Vin=Vece=15V ViN=Vce=14V v
Terminal® [ inflow Current Isst | e0 | 8 ] | e | & | 0 [ e
at Low Conditions VssL=0V, ViNn=Vcc=15V VssL=0V, Vin=Vcc=14V HA

*1: Electrical characteristics show the characteristic ratings guaranteed when operating the ICs under the measurement conditions described in the above table.
*2: Efficiency is calculated from the following formula.

(%) = \\/’I‘;:?N x 100

*3: Pin 6 and pin 11 are the SS pins. Soft start at power on can be performed with capacitors connected to these pins. The outputs can also be turned ON/OFF with these pins. The
outputs are stopped by setting the voltages of these pins to VssL or lower. SS-pin voltages can be changed with open-collector drive circuits of transistors.
When using both the soft-start and ON/OFF functions together, the discharge currents from C4 and Cs flow into the ON/OFF control transistors respectively. Therefore, limit the
currents securely to protect the transistors if C4 and Cs capacitances are large. The SS pins are pulled up to the power supply in the ICs, so applying the external voltages are
prohibited.
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1-1-3 Multi-Output Type Regulator ICs

HExternal Dime

nsions (HSOP16)

(Unit: mm)

2.75MAX

10.5+0.2

TITRTET:

SK Lot Number T
i
l_ ’\(i‘,ontrol
{ ; umber

TTomt

2.5+0.2

12.2+-0.2

(Gate remains: Not included in dimensions)

a1

1+0.1/-0.05

2.0+0.2/-0.08
10.5+0.3

0.25+0.15/-0.05

Pin Assignment

(Heatsink thickness)

N

1.35+-0.2
e

(Between the root of leads and

back side)

0t00.1

Oto 8

Enlarged View of A

0.9+0.3

Pin Assignment (SPI1-8003TW)

Buffer-Amp

ND

AGND

Buffer-Amp

[ [
7 T Vrert .
l Ics Buffer-Amp
fdown | oo
cut
12 [ ss2
J iR’S 1/ Veere
H Buffer-Amp
l' I% i AGND

m m m m m m m m ¢ @ AGND © AGND @ AGND @ AGND
— @ Vi 10 VREF2 @ Vi {® Rosc
j t @ Vee @ Ss2 3@ Vce ) VRer2
B 3 @ Sswoutl @ DGND2 @ SWoutl @ sS2
@ @ L ~ (® DGND1 @3 Swout2 ® DGND1 @ DGND2
I - | ® ss1 @ cE ® ss1 @ Swout2
PO S S @ Vrer1 ® Vinz @ VREFL @ CIE
16H H m m m m m mg ® NC @® N.C (® Cosc ® Vinz
1272025 0.4+0.15/-0.05
Product Mass : Approx.0.86g
EBlock Diagram
1 l Vin A l Vin
,,,,,,,, Cli Ica c% ICA
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SPI-8001TW/SPI-8002TW/SPI-8003TW

HTypical Connection Diagram

Vin Vee Vin Ver
"""""""""""""" 4 u
Vou T Ve
. R1 ) LDIl R1
o] 7 .
FeoTer RS FeoTor
DGND1 R2 ‘Rfmi R2
BT || e
cel SWout2 Vor ] Ta - m OVer
L2
R3 LDiZ R3
.1 11 Lo
s Tes R6 HeaTes
o o e
c6] AGND Corc  Rcsc
GND GND
c1 : 220 F/50V R5, R6 - 1kQ e ene
€2, C3 D470 uF125V L1, L2 LAT uH c1 : 220 UF/50V co : 100pF/10V
C4C5  luF Di1,Di2 - : SIPB-HE C2,C3 @470 uF/25V L1, L2 47 uH
C6,C7,C8 :0.1uF (Sanken) c4 1 UFI50V R2,R4  :1kQ
Cs, C6 - 1 uF/10vV R5, R6 1 1kQ
c7,c8 - 0.1 uF/50V Dil,Di2  :SJPB-H6 (Sanken)
Diodes Dil, Di2

* Be sure to use Schottky-barrier diodes for Dil and Di2.
If other diodes like fast recovery diodes are used, IC may be destroyed because of the reverse voltage generated by the recovery voltage or ON voltage.

Choke coils L1, L2

« If the winding resistance of the choke coil is too high, the efficiency may drop below the rated value.

» As the overcurrent protection starting current is about 2.0A, take care concerning heat radiation from the choke coil caused by magnetic saturation due to
overload or short-circuited load.

« Use a closed-magnetic-path coil to prevent interference between the channels SWoutl and SWout2.

Capacitors C1, C2, C3

* As large ripple currents flow through C1, C2 and C3, use high-frequency and low-impedance capacitors suitable for switching mode power supplies.
Especially when the impedance of C2 and C3 are high, the switching waveforms may become abnormal at low temperatures. For C2 and C3, do not use
capacitors with extremely low equivalent series resistance (ESR) such as OS capacitors or tantalum capacitors, which may cause abnormal oscillation.

Resistors R1, R2, R3, R4

* R1, R2, R3 and R4 are resistors for setting output voltages. Set the resistors so that Irer is approx. 1 mA. For example, R1 and R2 can be calculated as
shown below.

_ (Voi-Vrery) _ (Voi-V) VREF1 1

R1 IREF1 T 1x10°3 (), R2= IReF1  Ix1073 =1k

© To create the optimum operating conditions, place the components as close as possible to each other.

HTa-Pp Characteristics

35

6j-a (Copper Lainate Avea)
35.8°C/W (30.8 cm?)

3.0 38.2°C/W (15.6 oy 100 Vo
5 AZSCCM‘(WCNZ) \ Po =Vo-lo <TZ —1>—VF-|O é—m>
=25 !
£ \
a 12)
p 52.3°CIW (3.34 cm?)
S 20 I
_& 69.2°CIW (0.84 cm?) Vo : Output Voltage
815 VIN : Input Voltage
o \ lo : Output Current
[
= 1.0
o
a

ny : Efficiency (%)
\\ VF : D1 Forward Voltage
0.5

SJPB-H6--0.45V (lo=1A)

0.0
=25 0 25 50 75 100 125135150

Ambient Temperature Ta (°C)

Note 1: The efficiency depends on the input voltage and the output current. Therefore, obtain the value from the efficiency graph and substitute the percent-
age in the formula above.
Note 2: Thermal design for D1 must be considered separately.
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