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SANKEN ELECTRIC CO., LTD. PRFI IMINAR SSC2001S

1
Scope
IC SSC2001S
The present specifications shall apply to a power factor correction converter monolithic IC type SSC2001S.
2
Outline
IC
Type Monolithic IC
Structure Plastic mold package(Transfer mold)
Applications Power Factor Control
3 Ta=25
Absolute maximum ratings Ta=25
Parameter Terminal | Symbol Ratings Unit Conditions
V C C
VCC Supply Voltage 71 Vee -0.3 +30 Vv _
V I N S
VINS Voltage 41 Vins 0.3 455 Y% _
I COMP
ICOMP Voltage 2 1 Vicomp -0.3 +5.5 \% —
I S
IS Voltage 3 1 Vis 55 +0.3 v _
IS
IS Current 31 hs -1 +1 mA —
V F B
VFB Voltage 6 1 Ve -0.3 +55 V —
V FB
VFB Current 6 1 lvrs -1 +1 mA —
VCOMP
VCOMP Voltage 5 1 Vvcomp -0.3 +5.5 \% —
G ATE
GATE Voltage 8 1 Veare 0.3 +30 v _
Operating ambient temperature - Tor -20 +125 —
Storage Temperature - Tstg -40  +125 —
Junction Temperature - T -40  +150 —
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4
Electrical characteristics Ta=25
4-1 Ta=25
Electrical characteristic in Control Part(Ta=25 )
. Ratings .
Parameter Terminal | Symbol MIN | TYP | MAX Unit Remark
Start Circuit Section
Operation start voltage -1 Vee o 105 11.2 11.9 v
Operation stop voltage 1 Voo 94 10.2 10.9 v
vee P5 11
VCC supply under voltage 7-1 Vecys) 0.7 0.9 11 \
lockout hysteresis Refer to
Circuit current in pre- operation -1 lecior) 30 100 200 | WA | page5 11
Circuit current in operation -1 lecon 4.0 90 120 mA
Circuit current during standby -1 lecsanay) 20 4.0 60 | mA
Oscillator Section
Fixed oscillator frequency 81 fosc 58.5 65 695 | kHz |5 gy
- 0,
Max. duty cycle 81 Duiax %0 o4 99.3 % | Refer to
page5 11
- - - 0,
Min. duty cycle 81 Din 0 &
Not tested
. . 8-1 torEMIN 150 250 350 ns | Characterized
Min. off time by design
090604 SSE-24208A 2
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Ratings

MIN | TYP | MAX Unit Remark

Parameter Terminal |  Symbol

Protection Section
VFB

i 6-1 Vi 052 | 055 0.59 Vv
VFB terminal output open loop FB OLD

detection voltage
VFB

. 6-1 V 3.57 3.745 3.85 \
VFB terminal output over-voltage FB OVP

protection threshold voltage
IS (High)

i ; 3-1 \ 081 | -075 | -0.69 Vv
IS terminal over current protection IS OCPH

(High) threshold voltage
IS (Low)

P5 11
IS terminal over current protection 31 Vis oceL 0-54 05 046 v
(Low) threshold voltage Refer to
VINS page5 11
(L)
VINS terminal input low voltage 4-1 Vins L 0.52 0.55 0.59 \
protection High to Low threshold
voltage
VINS

(H)
VINS terminal input low voltage 4-1 Vins H 0.94 1 1.08 \
protection Low to High threshold
voltage

VINS

. 4-1 | i -1.0 - 0 A
VINS terminal input low voltage VINS(Giz) H

protection bias current

Current Loop Section

PS5 11

Current amplifier - gMca 0.9 14 1.6 mS

. Refer to
transconductance gain

page5 11

Source current amplifier - Ica (so) -50 WA

: Not tested
output linear range

Characterized
by design

Sink current amplifier Ica (sk) 50 WA
output linear range

PS5 11

ICOMP
ICOMP voltage during output Refer to
open loop detection page5 11

2-1 V|COMP(QLD) 3.6 4.0 4.3 Vv
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Internal frame temperature(TF) is measured at the root of the terminal # 1.

SANKEN ELECTRIC CO,, LTD. PRFI IMINAR SSC2001S
. Ratings .
Parameter Terminal Symbol MIN VP MAX Unit Remark
Voltage Loop Section
Error AMP reference voltage 6-1 Vre(rer 340 1 350 | 360 |V
P5 11
Error AMP transconductance gain i 9Mea 45 60 7 HS
Refer to
Error AMP Max. source current >1 Ivcowpiso) | -38 -30 2L HA page5 11
Error AMP Max. sink current o1 vcomp(sio 21 30 38 HA
VFB Not tested
. 6-1 VEg(HsR)enable - 3.4 - V | Characterized
High speed response enable ;
by design
VFB threshold voltage
VFB _ 6-1 | Vespismucive | 324 | 3325 | 341 | V
High speed response active
VFB threshold voltage
VCOMP
P5 11
. 5-1 | -127 -100 -72 A
High speed response VCOMPISOHSR) H
VCOMP source current Refer to
VFB i _ i i page5 11
VFB input bias current 6-1 ) 1 HA
VCOMP
5-1 V 0.60 1.03 1.40 \Y
VCOMP voltage during output VCOMP(OLD)
open loop detection
Drive circuit Section
GATE Low
GATE voltage Low 81 Vearew ) ) 04 v
GATE High P5 11
GATE voltage High 81 Voarew 105 v
GATE Refer to
GATE rise time 81 tr i 100 i "5 | page5 11
GATE
GATE fall time 81 i ] >0 ™
GATE
GATE source current , peak 81 loateso) ] 05 i A | Not tested
GATE Characterized
- - - by design
GATE sink current , peak 81 loaTesio 10 A | Py desig
4-2 Package Ta=25
Electrical characteristic in Package(Ta=25 )
. Ratings . Measurement
Parameter Terminal | Symbol MIN VP | MAX Unit Condition
Thermal resistance B O -F TBD W Between junction and internal Flame
TF 1

090604

SSE-24208A

4 20

61426-01




SANKEN ELECTRIC CO., LTD. PRFI IMINAR SSC2001S
5-3
Measurement Conditions
Parameter Meas_urement vee Vv Measurement condition
circuit
0.12 VCC
Operation start voltage - VCC terminal voltage at IC operation start
129 VCC
Operation stop voltage 1 - VCC terminal voltage at IC operation stop
VCC Measurement
VCC supply under voltage circuitl - Veerysy= Vee on - Vecorr
lockout hysteresis
9V VCC=9V VCC
Circuit current in pre- operation In-flow current flowing into VCC terminal at VCC = 9V
2 GATE C =4.7nF
VCC
L . . 15 - .
Circuit current in operation lc\qls:ztsittgement In-flow current flowing into VCC terminal
at GATE terminal Load Capacitance=4.7nF
Measuremgnt 15 Vre=0.5V vee
Circuit current during standby circuit 4 In-flow current flowing into VCC terminal at Vg =0.5V
V|S:0V VVCOMP:4V GATE
Fixed oscill f 15 Oscillation frequency of GATE terminal
ixed oscillator frequency V=0V Vycoup=4V
Vis=0V  Vycomp=4V
3 15 GATE Hi
Max. duty cycle Measurement The rate of high period to the oscillation
circuit 3 cycle GATE terminal at V\s=0V  Vycomp=4V
V|S:'O.5V VVCOMP:OV
15 GATE Hi
Min. duty cycle The rate of high period to the oscillation
CyCle GATE terminal at V|S:-0.5V VVCOMP=0V
VFB 4 VFB 3.4V
VFB
15
VFB terminal output open loop gﬁfﬁfmem VFB terminal voltage at which oscillation stops by
detection voltage decreasing the VFB terminal voltage from 3.4V
VFB 5 VFB 3.4V
Measurement 15 . VFB . _—
VFB terminal Output over-voltage | ircuits VFB terminal voltage at which oscillation(GATE) stops
protection threshold voltage by increasing the VFB terminal voltage from 3.4V
IS (High) 1S ton=2us ov
6-(1) (GATE) IS
. . 15 IS terminal voltage at which oscillation(GATE) limited
IS terminal Over current protection Efﬁ:ztsittjrg?le)nt by decreasing the IS terminal voltage from OV at
(High) threshold voltage pulse(ton=2us)
IS (Low) IS DC 0V
6-2) (GATE) IS
. . 15 IS terminal voltage at which ON Duty cycle(GATE) is
IS terminal Over current protection I\{Ieas_ttjrgmzent limited by decreasing the IS terminal voltage from 0V at
(Low) threshold voltage circuit 6-(2) DC
VINS
VINS 1.5V (GATE)
VINS terminal | (L)tb t 15 VINS
.ermln.ah npu rO\;]vn-%u | VINS terminal voltage at which oscillation stops by
protection High to Low threshold 7 decreasing the VINS terminal voltage from 1.5V
voltage
VINS Meas_urement
) circuit 7 VINS oV (GATE)
15 VINS

VINS terminal Input brown-out
protection Low to High threshold
voltage

VINS terminal voltage at which oscillation(GATE) starts
by increasing the VINS terminal voltage from 0V
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Parameter Mez(a:sitjcrsintwent Vee vV Measurement condition
VINS ;
VVINS:OV VINS
Measurement 15 .
VINS terminal Input brown-out circuit 7 VINS terminal out-flow current at Vy,ns= OV
protection bias current
8
. M t 15 Mca= | /[ V
Current AMP transconductance gain Cirecﬁltjrsemen 9Mca= Ticome! Vs
4
ICOMP Vee=0.5V ICOMP
. Measurement 15 .
ICOMP voltage during output circuit 4 ICOMP terminal voltage at Vgg=0.5V
open loop detection
15 IVCOMPZOUA VFB
Error AMP reference voltage VFB terminal voltage at lycomp=0UA
. 15 Mega= | /[ V
Error AMP transconductance gain OMea= lvcom’ Ve
VFB ov Vep=2.8V
VCOMP
15
!Error AI}/_IP Max. source current VCOMP terminal out-flow current at Veg= 2.8V
In operation by increasing the VFB terminal voltage from OV
VFB 3.5V Veg=4.2V
. VCOMP
15
!ErrorAll/_IP Max. Sink current M 9 VCOMP terminal in-flow current at Veg= 4.2V
In operation Cirei:alljsil:rgment by increasing the VFB terminal voltage from 3.5V
VFB VFB 4.2V IVCOMP:_7ZUA
. . VFB
15
\I_/i:?g ;? ee(ri] rfgpor:fe active VFB terminal voltage at lycomp= -72UA by
reshold voltage decreasing the VFB terminal voltage from 3.5V
15 VCOMP
High speed response VCOMP terminal out-flow current at Veg= 2.8V
VVCOMP source current by decreasing the VFB terminal voltage from 4.2V
VFB 15 VFB=1.0 3.5V VFB
VFB input bias current VFB input bias current at 1.0~3.5V
4
VCOMP VFB=0.5V VCOMP
. Measurement 15
VCOMP voltage during output circuit 4 VCOMP voltage at VFB=0.5V
open loop detection
GATE L Measuremes 5 |20mA GATE
GATE Low Voltage circuit 10 GATE terminal voltage at Igare=20mA
GATE H 1 Vcc=11V,C =4.7nF GATE
GATE Hiah Voltage Measurement 11 GATE terminal voltage
9 Y circuit 11 at Vee=11V.C, =4.7nF
GATE 12 Veare=20~80 ,C =4.7nF
GATE Rise Time Measurement 15 12
circuit 12 Refer to measurement circuit 12
Veare=80~20 ,C, =4.7nF
GATE 15 GATE 1 L
GATE Fall Time L
Refer to measurement circuit 12
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5-4
Measurement Circuit
1
Measurement Circuit 1 lcc o)
at Vee = 10V
|
1GND 8 GATE[O “_ Lok —
2 1ICOMP 7 VCC I E 5
3 1S 6 VFB E i E Vee on ' .
) | o i Ve orr
4 VINS 5 VCOMP|—O : i l,/ : ;
10nF A 1UF E v ! E
< Vee

2
Measurement Circuit 2

NI

4 VINS 5 VCOMP—O

10nF

-

1 GND 8 GATE
2 ICOMP 7 VCC
3 1S 6 VFB -

T

= Vee Ve
3
Measurement Circuit 3
U Veare
1 GND 8 GATE—=©

2 1COMP 7 VCC
6 VFB

3 1S

4 VINS 5 VCOMP

:

10nF
T# * Tl
L Vs Vvcomr VB Ve

LLFS

Vee [
oV R
Vis i m_
4V : I
Vveowe | i_ ......... —l—: ov
, fosc |
>
' | Duty cycle =

ton/ fosc x 100
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4
Measurement Circuit 4

N -
1 GND 8 GATEF—© Vycomp | !{ VCOMP OLD

........... Lompmim o

34V i

2 ICOMP 7 VCC Ve oo

: ——0.5V

3 1S 6 VFB

4 VINS 5 VCOMP

10nF A 1UF
_i2
Tt o]

= Vins Ves Ve

5
Measurement Circuit 5

\_/

V
16ND 8 GATE—O"™"

2 1CoMP 7 VCC
3 1S 6 VFB

4 VINS 5 VCOMP—© 1
» e

AN
Trev i I -1-15\/-r

Vins Ves Vee
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6-(1)
Measurement Circuit 6-(1)

N

1 GND 8 GATE

2 1COMP 7 VCC
6 VFB

* 3 1S

VGATE

(4 VINS 5 VCOMP

1] L

i

To Tl

6-(2)
Measurement Circuit 6-(2)

\_/

1 GND 8 GATE

Vis Vvcomr Ves Ve

VGATE

2 ICOMP 7 VCC

3 1S 6 VFB

(4 VINS 5 VCOMP

o S
1uF

Vis(ocpL)

Duty
0\

Vis(ocpH)

VGATE J

VIS OCPL

GATE

A

T T3ﬂT15V-r Vis I Vis (ocpH)
L VIS VFB VCC ‘4. 2_>us !
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7
Measurement Circuit 7

1 GND 8 GATE[—

2 1CoMP 7 vCC

3 1S 6 VFB

4 VINS 5 VCOMP—=©0 1
Vyvcom 1UF

Tl

VICOMP

=+ Vicowr Vins Vee  Vcc
IViNS(bias)
at Vns=0V
8
Measurement Circuit 8
Vigawe_ |
1 GND 8 GATE[—=©
Vveome | .
2 ICOMP 7 VCC
3 1S 6 VFB Ves | .
4 VINS 5 VCOMP 1
_l Ve
1uF [0\V/
1 1
z Vis
= T T
=___l/ICOMP VIS VVCOMP VFB VCC I
ICOMP
gMca=  licome!  Vis
9
Measurement Circuit 9
1 GND 8 GATE[—0
2 ICOMP 7 VCC
3 1S 6 VFB
4 VINS 5 VCOMP a ]
10nF g 1uF
FWO) .
T Tw il :
) M v lvcomp '
L Vins Vvcomp Vs Vee T TR T 7. -
lvcomp 0 lveowmp
OMea=  lvcome!/  Ves lveom sk lvcoMP SOHSR
les
Ivre bias at Vrg=1~3.5V
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10

Measurement Circuit 10

1 GND 8 GATE

2 ICOMP 7 VCC
-20mA

’74 VINS 5 VCOMP—

3 1S 6 VFB

11

Measurement Circuit 11

U Veare

4.7nF

1 GND 8 GATE O
2 ICOMP 7 VCC
3 1S 6 VFB
i ’—4 VINS 5 VCOMP
vT 4VT3.4T
< Vicow Vvcompr Vs Vec
12

Measurement Circuit 12

U ) S/GATE

1 GND 8 GATE

2 ICOMP 7 VCC

Ve |

Voare 1} |
Veate GATE L

A 8 [
VGATE ¢

CL
3 1S 6 VFB 4.7nF
_|20nF 4 VINS 5 VCOMP Veare
1 V)
. f t
_— VICOMP
090604 SSE-24208A 12 20
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5
Block diagram (Connection diagram)
VvCC
) 1 Reg
I
N o Loae
Protection » f)
e \
OLD -» PWM
ILVD- Logic [ O¢PH) -
IS > «— OVP
() OCP H |+ PwM
Logic VINS
‘ Protection < I\r/1p|ut LOV[\)I .
Ramp oltage Detection
Generator
VFB
. Open-Loop
> OCP L |—» Protection <« Detection Q
PWM Over Voltage |
Logic<_ Protection
ICOMP v
) Current AMP 1—, Error AMP
y —
HSR ||
O——O
GND ~ VcoMP
Terminal _ .
No Symbol Description Function
! GND Ground terminal Ground
2 ICOMP Current amplifier output terminal Output of current amplifier
3 1S Current sensing signal input terminal Input of over current sensing signal
4 VINS Inqu low voltage protection input Input of input low voltage detection signal
terminal
/
5 VCOMP - . Output of error amplifier and
Error amplifier output terminal .
phase compensation
/ /
6 VFB Output voltage control signal input | Input of constant voltage control signal and
terminal over voltage signal and open loop detection
signal
! vee Power supply terminal Input of power supply for control circuit
8 GATE . . .
Gate drive output terminal Output of gate drive
090604 SSE-24208A 13 20
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6
Example application circuit
VINAC
g
INPUT —11 D1 vouT
Filter > l VTV g ——t O
C1
RS J 1 7302
O— ¢
T
R1 GND
A ‘L . O
3R2 O R6
1 GND 8 GATE[— Auxilary
supply
—1{2 ICOMP 7 VCC O
2 R3
31S 6 VFB
4 VINS 5 VCOMP '
3 R5 ——C7 SR7
R4 (70 ::csl j
_134 ,Tz :1:(:3 $5C2001 T CSTCG
090604 SSE-24208A 14 20
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7
Package information
7-1
Package type, physical dimensions and material
e,
@l <
S| '
|
l 0.695 TYP 0~10*
5.2+0.3
o
n
[ A\ L M
I |
T _{ Jo—\
1.27:0.05| | 0 0.4:0.2
I 1 .
@
3 ( :mm)
Q
0.4+0 .1 M
7-2
Appearance
The body shall be clean and shall not bear any stain, rust or flaw.
7.3 a. ( ): SC2001
. Type number(Abbreviation)
Mark
arking b, SK
SK, Lot number
1
H H H T 1% letter : The last digit of year
o 2
olloll1 2" letter : Month
— 19
— 11— 10 ]
- 12 D
0 1] (1 to 9 for Jan. to Sep.,
** 1* JIC O for Oct. N for Nov. D for Dec.)
3
O 3" letter : Week
IR i
11 20 2
21 31 3
C. MIC 3 Pb C
Three last digits of MIC’s lot number,
C mark for Pb free recognition.
090604 SSE-24208A 15 20
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8
Packing specifications
8-1
Taping specifications
TL
The TL specification is assumed to be a standard.
318 8L sl&MLAM .
0O 0O 0 O0
OB E
8-2
Package type and physical dimensions
SOPERIVAZXRF-EVvIEETE
’ Hmlﬁg—i]‘{_ff - I “ £ 2 F - T ¥ 4 X (1&:;;“
S0P- 8N 5.‘@{5.2 115 1?.D]| 1.75|[ FEF :DOE :.[Bll :zﬂ E In:SF :T{ :éf’:]‘sj ;3 l[ ITfBF E':'::ﬁ:; -I.t:;;)
SEEXC(EAAR
. R ET
‘_HﬁHRHHHHHH ; J: ‘—J
@ =
* o] O d'}+ "™ls o1
1 FEEHBEAEHEE t f
I P1 f_q_l
1 rrrrderrerg
- p2
8-3
Reeling specifications
1)
Leader
/ﬂ!i'?"’ﬂi‘/*tU?i'—‘f /pm-.-,—--.j'
40 pcs #ut | 700 mm i |
2)
Trail
H=F= Fryrr-7 hi-F-7888
/n i 7 /
QO _ O 1- 0 O
L— 300 mm ne !
090604 SSE-24208A 16 20
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8-4

8-5

Reel Externals

2.0:0.5

|
#6504
$180%3

13.010.3 ‘ -

15.4:1.0
e :

> mm)

HR : PS (m)
Material PS (Black)

Reel packing method and packing list

U—ABIEHLE®

ITUEF—TTHN=-F—-TE&
Y—AAAN—F—TIEk®S,

4Y—LETHANMTS
4 reels in box

The packing list filled with necessary information
B OX shall be attached to the final packing box.

Product name

“Pb Free”

“Pb Free”

MICLot 3 +C

Three last digits of MIC’s lot and C
Assy Lot

Assy Lot

Quantities

090604
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Cautions and warnings

A CAUTION/ WARNING

Since reliability can be affected adversely by improper storage environment and handling methods during
Characteristic tests, please observe the following cautions.

9-1
Cautions for Storage

° 5 35 ) 40 75

Ensure that storage conditions comply with the standard temperature (5 to 35 ) and the standard relative
humidity (around 40 to 75%) and avoid storage locations that experience extreme changes in temperature or

humidity.
°
Avoid locations where dust or harmful gases are present and avoid direct sunlight.
o
Reinspect for rust in leads and solderability that have been stored for a long time.
9-2

Cautions for characteristic Tests and Handling

When characteristic tests are carried out during inspection testing and other standard tests periods, protect the
devices from surge of power from the testing device, shorts between the devices and the heatsink.

9-3
Recommended operating temperature
Te=115[ 1]
Inner frame temperature in operation Tg=115[ ] MAX

9-4
Soldering
When soldering the products, please be sure to minimize the working time, within
the following conditions.
26045 10sec.
3505 3sec.
Soldering iron
9-5

Considerations to protect the Products from Electrostatic Discharge

o
IMQ
When handling the devices, operator must be grounded. Grounded wrist straps be worn and should have at
least IMQ of resistance near operators to ground to prevent shock hazard.
090604 SSE-24208A 18 20
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®

Workbenches where the devices are handled should be grounded and be provided with conductive table and
floor mats.

When using measuring equipment such as a curve tracer, the equipment should also be grounded.

When soldering the devices, the head of a soldering iron or a solder bath must be grounded in other to prevent
leak voltage generated by them from being applied to the devices.

The devices should always be stored and transported in our shipping containers or conductive containers, or be
wrapped up in aluminum foil.

9-6
Others

Application and operation examples described in this document are quoted for the sole purpose of reference for
the use of the products herein and Sanken can assume no responsibility for any infringement of industrial
property rights, intellectual property rights or any other rights of Sanken or any third party which may result
from its use.

When using the products herein, the applicability and suitability of such products for intended purpose object
shall be reviewed at the user’s responsibility.

Although Sanken undertakes to enhance the quality and reliability of its products, the occurrence of failure and
defect of semiconductor products at a certain rate is inevitable.

Users of Sanken products are requested to take, at their own risk preventative measures including safety design
of the equipment or systems against any possible injury, death, fires or damages to the society due to device
failure or malfunction.

Sanken products listed in this document are designed and intended for the use as components in general purpose
electronic equipment or apparatus (home appliances, office equipment, telecommunication equipment,
measuring equipment, etc.).

Whenever Sanken products are intended to be used in the applications where high reliability is required
(transportation equipment and its control systems, traffic signal control systems or equipment, fire/crime alarm
systems, various safety devices, etc.), and whenever long life expectancy is required even in general purpose
electronic equipment or apparatus, please contact your nearest Sanken sales representative to discuss and obtain
written consent of your specifications.

The use of Sanken products without the written consent of Sanken in the applications where extremely high
reliability is required (aerospace equipment, nuclear power control systems, life support systems, etc.) is strictly

090604 SSE-24208A 19 20
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prohibited.
o
Anti radioactive ray design is not considered for the products listed herein
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