1-1-3 DC/DC Converter ICs

SIRCIDDNDRSTTS-T- I Surface-Mount, Separate Excitation Step-down Switching Mode

HFeatures HLineup

+ Surface-mount package (TO263-5)

» Output current: 1.5A

Part Number S1-8033JD SI-8050JD S1-8090JD SI-8120JD
Vo(V) 33 5.0 9.0 12.0
I0(A) 15

« High efficiency: 77 to 88%
» Requires only 4 discrete components

* Internally-adjusted phase correction and

HAbsolute Maximum Ratings

output voltage Parameter Symbol Ratings Unit Conditions
DC Input Voltage VIN 43 \
» Capable of downsizing a choke-coil due to IC's Output Current o 15 A
high switching frequency (125 kHz). (Com- o When mounted on glass-epoxy board 40 x 40 mm (copper
. . . Power Dissipation Po 3 W
pared with conventional Sanken devices) area 100%)
» Built-in foldback-overcurrent and thermal SUnctionilemperature Ti 125 c
. - Storage Temperature Tstg —40 to +125 °C
protection circuits - -
Thermal Resistance (Junction to Case) Oic 3 °C/W
* Output ON/OFF available (Circuit current at Thermal Resistance (Junction to o 333 oW When mounted on glass-epoxy board 40 x 40 mm (copper
output OFF: 200uA max) Ambient Air) e ’ area 100%)
« Soft start available by ON/OFF pin Conditions - Limited by thermal protection circuit
BApplications
» Power supplies for telecommunication equipment
» Onboard local power supplies, etc.
HRecommended Operating Conditions
Ratings . o
PSS Syleet 51-8033JD S1-8050JD | SI-8090JD 51-8120JD Ui oo
6 [T VGl = ViNg 5.310 40 7 to 40 11to 40 14 to 40 lo=0to 1A
I IR Vinz 631040 81040 1210 40 1510 40 v I0=0 to 1.5A
DC Output Current Range” lo Oto1.5 A ViNzVo+3V
Operating Junction Temperature Range Tiop -30to +125 °C
Operating Temperature Range* Top -30to +125 °C
*: Limited by Ta—Pp characteristics
HElectrical Characteristics (Ta25°C)
Ratings
arameter ymbo - E - - nit
B Symbol SI1-8033JD SI-8050JD S1-8090JD S1-8120JD Uni
min. typ. max. min. typ. max. min. typ. max. min. typ. max.
Vo 3.234 3.30 3.366 4.90 5.00 5.10 8.82 9.00 9.18 11.76 12.00 12.24
SR [Conditions V=15V, 10=0.5A VIN=20V, l0=0.5A Vin=21V, 10=0.5A V=24V, 10=0.5A v
] [ 7 ] [ e | [ e | [ e | .
R | Conditions Vin=15V, 10=0.5A ViN=20V, l0=0.5A Vin=21V, 10=0.5A Vin=24V, 10=0.5A °
o f | 125 ] | 125 | | 125 ] | 125 |
Oscillation Frequency | Conditions Vin=15V, 10=0.5A VIN=20V, l0=0.5A Vin=21V, 10=0.5A ViN=24V, 10=0.5A Kz
' . AVoLne | 25 [ eo | a0 [ 100 | 50 [ 120 | s0 | 130
10 (TSI [Conditions | Vin=8 to 30V, lo=0.5A ViN=10 to 30V, 10=0.5A V=15 to 30V, 10=0.5A VIN=18 to 30V, l0=0.5A mv
. AVoLoa | 10 | a0 | 10 [ 40 | 10 ] 40 | 10 | 4
Ol [Conditions | V=15V, 10=0.2 to 0.8A VIN=20V, 10=0.2 to 0.8A ViN=21V, 10=0.2 to 0.8A VIN=24V, 0=0.2 to 0.8A mv
Temperature Coefficient of Output Voltage AVO/ATa +0.5 +0.5 +1.0 +1.0 mV/°C
Overcurrent Protection Ist 1.6 1.6 1.6 1.6
Starting Current | Conditions Vin=15V Vin=20V Vin=21V ViN=24V
Low Level Voltage VssL 0.5 0.5 0.5 0.5
ONloER Outflow Current Isst 100 100 100 100
Pin at Low Voltage [Conditions Vssi=0V HA
2 7] 7] [ 7] [ 7] -
Qui t Girouit ; ‘Conditions Vin=15V, lo=0A ViN=20V, lo=0A ViN=21V, lo=0A ViN=24V, lo=0A
ulescen Ircur urren |q(oFF) ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200 ‘ ‘ 200
‘Conditions ViN=15V, VonorFr=0.3V ViN=20V, Voniorr=0.3V ViN=21V, Vonorr=0.3V ViN=24V, VonorFF=0.3V HA
*: Pin 5 is the ON/OFF pin. Soft start at power on can be performed with a capacitor connected to
this pin.
The output can also be turned ON/OFF with this pin. S1-8000JD S1-8000JD S1-8000JD
The output is stopped by setting the voltage of this pin to VssL or lower.
ON/OFF-pin voltage can be changed with an open-collector drive circuit of a transistor.
When using both the soft-start and ON/OFF functions together, the discharge current from Cs 5| ON/OFF 5 | ON/OFF 5 | ON/OFF
flows into the ON/OFF control transistor. Therefore, limit the current securely to protect the ca c3
transistor if Cs capacitance is large.
The ON/OFF pin is pulled up to the power supply in the IC, so applying the external voltage is
prohibited.
Vout. ON/OFF Soft Start Soft Start
+Vout. ON/OFF
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S1-8000JD Series

BExternal Dimensions (TO263-5) (Unit : mm)
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EBlock Diagram HTypical Connection Diagram
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C1 : 50V/220uF
Cz : 25V/470uF
Cs : 10V/0.47uF (Only when using soft-start function)
L1 : 100uH
Di : SJPB-H6 (Sanken)

HReference Data

Copper Laminate Area on Glass Epoxy Board vs.

Thermal Resistance (Junction to Ambient Air) (Typical Value) Output Current vs. Power Dissipation (Typical)
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HTa-Pp Characteristics

35 ;

Copper Area 1 00 VO

40x40 mm Pp=Vo-lo <—— ) -VFlo 6— 7)

(6j-a : 33.3°C/W)

2 (23140 r;mc/w) nx VIN
< j-a: 37°
50, 25|20 o The efficiency depends on the input voltage and the output current. Therefore, obtain the value
< :Zl'jo'“ S from the efficiency graph and substitute the percentage in the formula above.
.g 2 (uf-a:rsnsTC/W)
8 \\ Vo : Output Voltage
@ 5
2 15 Q\ VIN : Input Voltage
g N lo : Output Current
o
g \ nyx : Efficiency (%)
VF : D1 forward voltage

%% = s 7 100 125 0.4V(lo=2A)(SJPB-H6)
Ambient Temperature Ta (°C)
Thermal design for D1 must be considered separately.
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