SANKEN ELECTRIC CO., LTD. SPF9140-VF

Scope
IC SPF9140
The present specifications shal apply toahybrid | C type SPF9140 for switching regulators.
Outline
IC
Type Hybrid IC
Structure Pagtic mold package(Transfer mold)
Applications Switching regulators
Ta=25
Absolute maximumratings(Ta=25 )
Parameter Termind Symbal Retings Unit Naote
16- 4 Ve 35 Y
Input voltage
MultFP 5 4 ImultF(DC) 5 A
MultFPterminal input current ImultFP(pulse) 18 100mS
Sartup
. 12- 4 Vdart 600 Vv
Sartuptermind voltage WP
Cs
4 V -0 +1 Y
CStermind voltage > < 05 0
FB/OVP . VPFB/OVP - 05 47 \%
PFB/OVPtermind voltage 7 4
PFB/OVP
PFB/OVPtermind input current IPFB/OvP 5 mA
ZCD
ZCD termind input current 10 4 lzco() 5 A
7R lZo0(0) .5
ZCD termina output current
PFC OUTPUT
PFC OUTPUT termina sourcecurrent 14 15 |oPFC(source) 20 m
FFC OUTPUT |OPFC(SinK) 450
PFC OUTPUT termina sink current
DD (())UTPUT indl loDD(source) 300
BB OL{JJ'I:FP;)JJ _I'Eerm| sourcecurrent 18 17 mA
DD OUTPUT termina sink current loDD(sink) 50
DFB
DFB terminal output current 194 IF8 22 mA
oce — 2- 4 Vocr - 05 +7 Y
OCPtermind input voltage
DFB
DFB terminal input voltage 19- 4 VDB - 05 +15 v
BD
4 VBD -0 +7 Y
BD termind input voltage s 05
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Parameter Termina Symbol Ratings Unit Note
N — P 45 w

Power dissipation

. i — T - 20 +125 Tj=135
Operating ambient temperature *® J

— T4dg - 40 +125

Storagetemperaiure

. — Tj +135
Junctiontemperature

T PD
Referto TF- PD curve

Electrical characteristics

4 1 VIN=20V, Ta=25
Electricd characteristicyTa=25 |, VIN=20V, unlessotherwise specified)
4 1- 1
Totd devicepart
. Rating Measurement
Parameter Termind Symbol MIN P | MAX UNIT condition
. 16- 4 VccON) 16 175 192 V
Operation dart voltage
) 16- 4 V CcCOFF) 9.6 10.3 12 \Y,
Operation sopvoltage
- : . 16- 4 Icc(ON) — — 20 mA
Circuit current in operation
_ . . 16- 4 loc(off — — 125 A
Circuit current in non-operation co(of) H
o 16- 4 | Vee(Laoff) 6.6 7.3 8 \%
Latchcircuit rdleasevoltege
. .4 16- 4 | Vco(Laon — 31 A \%
Input voltagein latch circuit operated ol )
- . 16- 4 H — 0.9 149 mA
Lachcircuit sustaining current
N 12- 4 Iart 4.0 55 75 mA
Sartup crcuit ‘P
. . 12- 4 | Idartup(off) — 60 125 uA
Biascurrent after sartup operation
MultFP
L atchthreshold voltageof MultFPterminal > 4 vmuit(s) 9 88 97 v
16- 4 VeeR 71 79 8.7 \%
Rdess=voltage of restart coR9
Vce(R9 — Vecaoff) — — 04 0.6 — \%
Vee(off) — Vmult(La) — — 1 16 — \%
. — TSD 135 150 —
Thermd shutdown operating temperature For reference
MultFP

Thelatch circuit meansacircuit operated an externa sgnd over latch threshold voltage of MultFPterminal.
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

4- 1- 2PFC
PFCpart
. Rating Measurement
Parameter Termind Symbol MIN | TYP | MAX UNIT condition
ErrorAmp.part
PFB/OVP
. 7 4 VPFB(thl 3.905 4 4.056 \%
PFB/OV Ptermind threshold voltage( 1) (thD)
PFB/OVP
. 7 4 PFB(th2 2464 | 2567 2.669 \%
PFB/OVPtermind threshold voltage( 2) (th2)
Pove 74| mBE | — | -15] -5 | pA
PFB/OVPtermind input biascurrent
COMP
COMPtermina sourcecurrent 6 4 |comp(sL) ! 10 13 HA
COMP
COMPtermina sink current 6 4 compEN) | - 13 | - 10 "7 HA
COMP — HI 64 | voowr) | 58 | 64 | — v
COMPtermind Hi voltage
COMP Lo
4 VOOMP(L — 1 1 V
COMPtermind Lovoltage & oMPL) €5 \
Over voltage detective part
. 7- 4 VPFB(OVY) | 414 427 44 V
Over valtagedetectiveinputthresholdvoltage( 1)
o 7- 4 VPFB(OV2 29 305 32 V
Over vatagedaediveinputthreshd dvoltage( 2) ©v2)
Multiplier part
MultFP
MultFPtermindl input bias current S 4 | Imute) O | ~15) -5 | WA
o ) 5 4 K@) 04 0.6 08 —
Multiplier Gain(1)
4 K(2 — — 1 —
Multiplier Gain(2) > @) 69
Zexo Current Detective part
ZCD . 104 | vzooern) | 14 | 16 | 18 v
Zero Current Detective threshold voltage
ZCD
Zero Current Detective hysteresis 10- 4 VZooHI9 %5 10 180 mv
ZCD Hi
10- 4 VzCD(HC 6 6.6 7 \%
Zero Current Detective Hi dlamp voltege O
Zb o 104 | vzooro) | 055 | 062 | 07 v
Zero Current Detective Lo damp voltage
Redart timer part
Restart delay time — toLY 280 520 860 Ms
Current sensecomparator part
CS
CSterminal input biascurrent 6 o) o - 15 "o HA
Cs
9 6 VCcqlo — 11 25 \V
CStermind input offset voltage c(09 m
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Cs
Maximum CS tamird input trehdd votege| 9 6 | VCeavax(thl) | 1.09 128 147 V
(when compensationisnot operated)
Cs

Maximum CS temind input trehdd votege| 9 6 | VCVAX({th?) | 0.72 0.84 0.97 V
(when compensation isoperated)
PFC

PFC output voltage changed over part
MutHP H

Muit FP temind threshold vaitagefor changed | 5 4 | Vmuit(VoH) 15 167 184 V
over Hidae

MutHP L
Mult FP temird threshold voltege for chenged | 5 4 | Vmult(val) | 0.68 0.76 0.83 \Y,
over Lodae

DD

Output of DD Operation start signa
PFB/OVP DD
PFB/OVPterminal threshold voltage for DD | 7- 4 | VPRB{DON) | 29 32 35 Vv
Operation start signal

Output part

PFC OUTPUT

PFC OUTPUT termind output voltage
4- 1- 3DD

DD part

14- 15 VPFCOUT 109 113 119 V

Ogiillation part
@
Oscillation frequency (1)
@
Ogdllation frequency (2

18 17 fosc(1) 122 135 148 kHZ

18 17 fosc(2) 101 113 125 | kHzZ

@
Maximumduty cydle (1) 18 17 | DwAX(1) 65 71 77 %

@

Maximumduty cycle (2 18 17 DMAX(2) 65 n 77 %

Ouitput part
DD OUTPUT

DD OUTPUT termind output voltage

18 17 \VDDOUT 117 | 125 | 133 \V;

Battorm detector part

BD

Bottom detective termind input threshold voltage
BD

Bottom detectivetermind input bias current

3 4| veo(th) | 067 | 076 | 084 | V

3 4 |BD(B) - 15| -5 | pA

Over current detector part
oCcP ()]
OCPtermind detectivevoltage(1) 2 4 Vocr(1)
ocP )
OCPtermind detectivevoltage(2) 2 4 VOCP(2)
OCP
OCPterminal input biascurrent 2 4 |oCREB) -1 | -5|pA

073 | 079 | 0.85 \Y

055 | 062 0.7 \Y

Burst operation part
ON
Burst operation gart ontime 18 17

TON(Burst IN) | 140 200 260 ns
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

ON
ON
Burst operation Releaseon-time 18 17| TON(Burst OUT) 1.0 14 1.8 us
PFC ON/OFF
PFC operation ON/OFF part
PFC
PFC operation stop delay time TOLY(FRCd?) | 025 | — 15 | ms
DFB
DFB terminal constant current 19 4 Iconst 40 5 66 uA
5
Po4.5(W)
. \
S5 \
N\’
s 83
B
©
o
= 2
g
| \
0
0 25 50 75 100 125 150
Te(C )
Frame temperature
T~ P
TF- PDCurve
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Block diagram (Connection diagram)

D/D b/D
OUTPUT POWER GND Vee Startup
O0—0 O—C
Sw
DD . <:t————
Pre Req. X
| 4 L {Startup
Control
I
DD

Zero Current {:
De tector }ZCD
() > _ %
e8|l — Log|c E {JPFC OUTPUT

i PFC POWER GND
Drain And Current cs
FB Signal _ m@m
Adding Circuit
| -
" Signal T J—Oror
Detector
0SC Frequency
m Changi ng
O—O O OO O
GND DFB ocP BD MultFP COMP
Function of Terminal
Terminal No. Symbols Functions
1 NC >
DD
2 ocP Input of over current detection signa of DD part
3 BD .
Input of bottom on detection of DD part
DD, PFC
4 GND Ground of DD and PFC for control part
PFC ,DD fo , PFC ,PFC  AC ,
5 MultFP - bD .PFC o
Input of multiplier for PFC,Input of dteration signd for frequency of DD part,Input of dteration Sgnd of output
voltagefor DD part,Compensation of AC input for PFC,Input of latch Sgnd for DD and PFC part
PFC
6 CoMP Output of Error Amp. phase compensation
PFC ,PFC OvP ,DD
7 PFB/OVP Input of control signal for constant voltage of PFC part, Input of over voltage protection signal of PFC
part, Compensation of input for DD part
8 NC —
9 cs PFC MOSFET
Input of drain current sense signal of PFC part
PFC
10 ZCD Input of zero cross detection signal for PFC
11 NC —
DD, PFC
12 Startup Input of startup current for DD and PFC part
13 NC —
PFC MOSFET
14 PFCOUTPUT Output of gate drive sgnal for MOSFET of PFC part
PFC
15 PFC POWER GND Ground of PFC for gate drivel part
DD,PFC
16 Vcee
Input of power supply of DD and PFC for control part
DD
7 DD POWER GND Ground of DD for gate drivel part
DD MOSFET
18 DD QUTRUT Output of gate drive signal for MOSFET of DD part
DD
19 DFB Input of control signal for constant voltage of DD part
20 NC —
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SANKEN ELECTRIC CO., LTD.

SPF9140-VF
Other function
TsD Thermal shutdown circuit
Exarmple application circuit
PFC BLOCK DD BLOCK
L4 B L . . § ?u— Vo
,‘;vl E} _l—_ T 3¢ i Error Amp.
~ = | % E
L1171 . 0
PFC CS PFC COMP PFB/OVP
OUTPUT PGND Startup — ]
« SPF-914Q ° ™Y |E13
o ol 1 i
:E DFB GND BD Vee peND I
il € \\Cor
[ % —
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

No.1612
Package information (lead forming No.1612)

Package type, physical dimensions and material

+0.1

14.74+0.2 1o.0s
C D) C >
13.04+0.2 ;J _—
/f\
HAABABANHA
- )
T ] o
a i LB'
= SPF9140 [ o S g
N - o iy
)Y 7 | d
N~
@ﬂ ; <)
&' /
SEARARAREA R
1.27:0.25 0.4 500 N 0-25%0 ||
o
" | 1.35+ 0.2
N
[ 1R g :
Y =
(11.43) 4-(90.8) \
(o.8 ) - F
(42}
o
nannmnanng s
I [ -
o N~
@; D i | ) :r; a- Type Number
& i Lot Number
1st letter The last digit of year
noonnnnnn 19
10
(13.54) %%
2nd letter Month
1 tfO ? gcotr Jr\?nfo}oNgvp D for Dec. )
1 31
Srd & 4t letten Dag/l Arabic numerals
A Z
Dimensions in Sth letter I'OtAdezt’DIIIS Alphabet
Appearance
The body shall be clean and shall not bear any stain, rust or flaw.
Marking
The type number and lot number shall be legitimately marked in order not to be erased easily.
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SANKEN ELECTRIC CO., LTD.

SPF9140

-VF

SPF

Applicable area

This specificat

SPF products taping specifications for packing

SPF

ion describes packaging spec. for emboss-carrier tape used in

small-outline-package “ SPF Series” as well as its related matters.

Tape appearance and dimension

Tape variety depends on the number of holes on a package.

16 20 24
Pin number 16-pin 20-pin 24-pin
A (nm) 12.7 15.3 17.8
A size(mm) ( HT-0152) ( HT-0154) ( HT-0153)
(DWG.No. :HT-0152) | (DWG.No.:HT-0154) | (DWG.No.:HT-0153)
-
4+0.1 o 2.9:0.1
91.5"0"" 2:0.1 ﬁ 0.3:0.05
\ -
| | | i
| | | t K
| | | H ?I \—!
—-—p——f-—{—-p— - ——P—-1-+ —L S| -
! | | N +
| | | )
/
01.6¢ 0-1/ 16: 0.1
11_.1+0.1
|
|
|
I
Q PS Made of conductive PS
2 10 + 0.2mm

Accumulative pitch of advancing-holes has total tolerance of + 0.2 mm for
the 10-pitch span.
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Reel appearance and dimension

No
Label that containsPart No, Lot No, Quantity is attached at the reel flange.

+,
Label content 2.4

SPF9140-VF
Part No.

Note
@ C )

(4 )
Lot No. (4 digit)

HT-0155A
Quantity pcs Materia : Flange : White cardboard
‘ Core : Cardboard or Styrofoam
| Core details DWG.No.: HT-0155A

Positioning of taped parts
= 0.5mm
15
The space between Parts and Emboss must not exceed £0.5 mm from its normal position
in any direction. Tilting of Part must not exceed 15° when measuring the angle
between the center-line of Part and the center-line of Emboss.

Below 15°
Normal jti \ : .
ormal position } Emboss center-time
| m— | — a
| m— i —
= ; =10
5 oF -
I =
a a
Part center-line
Space surrounding part Tilting of part
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Direction for Parts attachment
F B 2 (1 )

SPF9140-VF  F

Orientation of parts on tape should be one of two types: F-type and B-type.

(Must be of same orientation within the same reel.) Part information for all taped parts
should contain this orientation information. F-typeis chosen for the SPF9140-VF.

B-type flpi nlocation F-type
B [ E
T A 2 A 2000040090009

Pull-out direction

Nelpin location

‘Leader’ tape and ‘Tail' tape

@
Leader tape
40 700mm
40
Length of the Leader tape must be sufficient to encompass at least 40 Emboss hol es containing
no parts, or over 700 mm. Emboss holes in this segment of tape must be covered with a cover tape.

2
Tail tape
40mm

The Tail tape near the reel core must be more than 40 mm in length including tape section
Containing no parts. Emboss holes in this segment of tape must be covered with a cover tape.

Emboss carrier tape Cover tape

Empty emboss here
Parts attached in this section 40
40mm 700mm
) ; T
Tail section D L eader section
Pull-out direction
021007 SSE-22642 11 16
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Detachment Strength of Cover tape

0.1 0.7N JIS C 0806( )
Keepit 0.1 0.7N. Detachment strength should comply with JIS C 0806(On taping of Electronic Parts.)

Minimum radius for tape bending

50mm
Parts must not fall off even when the tape (with parts attached) is bent to aradius of 50 mm.

Missed parts on tape and other taping error

(D) 0.2% 2
The number of missed parts cannot exceed 0.2% of total parts on the tape.
Also, sequential missing of parts must not happen.

@

Orientation of all partsin atape must be consistent.

Standard quantity

1 1,400
In principle, areel should contain 1,400 parts.

Content indication

Toindicate on each reel

(D ( ) Part number(including orientation information)
2 (Customer part number)
(©)) No(Lot number)
(4) (Quantity)
021007 SSE-22642 12 16
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Packaging

Each *finished’ reel will gointo areel case (2-layer construction). Shipping can be done as such,
or ship with a cardboard box with multiple reels inside. Shipping box must be clearly labeled with
package content information.

Inner box
h

) \
Size Unit : mm
a 342
b 336
c 40 Package content
A 353 | abel

Carboard box

B 353
C 228

Ordering method

To order partsto be shipped in tape, the order form should include Part number, Parts attachment
orientation, quantity, etc. Use terminology defined in the “ Parts Approval Specification”.

Storage

+5  +40
40 60%

3
Taped parts must be stored away from direct sun. Storage temperature must bekeptat5 40
It is suggested that relative humidity be kept at 40  60%.
To prevent mount failure due to deterioration in tape’s detachment strength, we suggest that all partsbe
used within 3 months after packaging/shipping.

021007 SSE-22642 13 16
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Cautions and warnings

& CAUTION/ WARNING

Since reliability can be affected adversdly by improper storage environment and handling methods during Cheracterigtic
tests, please ohservethefollowing cautions.

Cautionsfor Storage

Avoidlocationswheredust or harmful gasesare present and avoid direct sunlight.

Reinspect for rust in leads andsolderability that have been stored for along time.

Cautionsfor characteristic Tests and Handling

When charatteridic tests are carried out during inspection testing and other standard tests periods, protect the
devicesfrom surge of power from thetesting device, shortsbetween thedevicesand the heatsink.

Remarksin using silicone grease for a heatsink

When slicone grease is used in mounting this product on a heatsink, it shall be applied evenly and thinly. If more
slicone greesethan required isapplied, it may produce forced Sress.

Volatiletypesliconegrease may produce cracks after elgpse of long term, resulting in reducing heet radiation effect.
Silicone greese with low consistency (hard grease) may cause cracks in the mold resin when screwing the product
toaheatsink.

Out recommended silicone grease for heet radiation purpose, which will not cause any adverse effect on the product
lifeisindicated below:

Type Suppliers
G746 Shin-Etsu Chemica Co,, Ltd.
YG6260 Toshiba Sllicone Co,, Ltd.
SC102 Dow Corning Toray Silicone Co,, Ltd.
021007 SSE-22642 14 16
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SANKEN ELECTRIC CO., LTD. SPF9140-VF

Soldering Temperature

When soldering the products, please be sureto minimizetheworking time, within thefollowing conditions.
260+ 5 10s=C.
350+ 5 3.
Soldering iron
(at adigtance of 1.5mm from themain body of the Products)

Considerations to protect the Products from Electrostatic Discharge

m™mQ
When handling the devices, operator must be grounded. Grounded wrist straps beworn and should have et least 1M
Q of resistance near operatorsto ground to prevent shock hazard.

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

When using measuring equipment such asacurvetracer, the equipment should &l so be grounded.

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

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

021007 SSE-22642 15 16

61426-01



SANKEN ELECTRIC CO., LTD. SPF9140-VF

Others

Application and operation examples described in thisdocument are quoted for the sole purpose of referencefor the
use of the products herein and Sanken can assume no responsihility for any infringement of indudtria property
rights, intellectud property rightsor any other rights of Sanken or any third party which may result fromitsuse.

When using the products herein, the applicability and suitability of such products for intended purpose object shall
bereviewed & the usersresponsibility.

Although Sanken undertakes to enhance the quality and reiability of its products, the occurrence of failure and
defect of semiconductor productsat acertainrateisinevitable.

Users of Sanken products are requested to take, a their own risk preventative meesures including safety design of
the equipment or systens 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
eectronic equipment or gpparatus (home appliances, office equipment, telecommunication equipment, measuring
equipment, etc.).

Whenever Sanken products are intended to be used in the applications where high rdiability is required
(transportation equipment and its control systems, traffic Sgna control systems or equipment, fire/crime darm
systems, various safety devices, €c.), and whenever long life expectancy is required even in generd purpose
dectronic equipment or goparatus, please contact your nearest Sanken saes representative to discuss and obtain
written consent of your specifications.

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

Anti radioactiveray designisnot considered for the productslisted herein.
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