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IC 1@55'%[' El rlﬂl“J ﬁJJFI“
F‘ l?fﬁj iﬂﬁ‘l'

:- ---------------------------------------------------------------- () 14
) \
Vee (QO—] ;
i E
| START/STO : 16
! Reg /Bias Level VG
H OVP/Latc Shift H
4 | High Side Driver 5
GN Q-O-cnp . v
i ve :
O
Vse < H Sense Main Logic H Re
i H 1
: oL . VG
; | cCoMm
H Dead H 7
. 3< (I::(I;%mrOI - Zfril:;ncy H Tim - RC Detector , R
: Ny ¢
! RV Detector
i Freq - R
c 5<>_<'>_ Sof -Start /OC _‘ Ma ; 6
Ss T Standby Control OC Detector (6]
byl
Terminal Symbol Description Functions
1 Vsen J * (AC line) FEshanifif By (AC line) FEshi -
Detection of input AC line voltage terminal Detection of input AC line voltage
IET
2 Vee _ il o
Power supply terminal Supply voltage for control
3 B FB I 5 AR
Feed back terminal Control for output/detectlon of over load
TRy JATHIHD 5T 5 2
4 GND Rk I
Groun for control terminal Grouﬁ;d for control
5 Css Css ﬁ:'\g?l“.ﬁfﬁja . ﬁ:"Fy*‘JjFI F’\Ilg—ﬁgﬁ'ﬁ
Soft start capacitor terminal Terminal for connectlon of capacitor for soft start
6 oc OC  Hfml ST AR
Over current detection terminal Detection of over current
; Re RC U A
Resonance current detection terminal Detection of resonance current
8 Re Reg Gate Drive fir
g Internal regulator terminal Supply voltage output for gate drive circuit
o RV RV IS RS
Resonance voltage terminal Detection of resonance voltage
Power  Gnd Power Gnd
10 CcoM Ground for power terminal Ground for power
1 VGL Low- S_ide Gate E@Ebfﬁ#_ Low side Gate E@éﬂfﬁ#
Low-side gate drive terminal Low-side gate drive
12 13 NC NC i
None
14 Vv High-Side MOSFET E@Eﬁrgﬂ’ﬁfﬁ# High-Side MOSFET E@Ebﬁ" F%ﬂ'}él
B High-side gate drive supply terminal Supply voltage for High-side gate drive
High-Side MOSFET E@gﬂi’“gﬂ%’r‘ High-Side MOSFET %Eﬁ(”‘ﬁ’r% s
15 Vs T dF
High-side drive floating ground terminal High-side drive floating groun
ivh-Qci P Et =
16 VGH High-Sside Gate_E@eJ,rjf High-Side Gate E@Hj’r
High-side gate drive terminal High-side gate drive
17 18 NC NC i
None
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%&
(Ta=25 )
e i
Parameter Terminal| Symbol Ratings Unit Note
Vsen =R
. = 1-4 V! . V
Vsen terminal voltage >en 0.3 Vreg
i OES
2-4 Vee 0.3 35 V
Input voltage for control part
F B FOBx
. = 3-4 V . 1 V
FB terminal voltage i 0.3 0
Css A
. - -4 V . V
Css terminal voltage > Css 0.3 12
R C EAS
. - 7-4 V 6 6 Vv
RC terminal voltage RC
2 2 mA DC
RV 9-4 I
RV terminal t ) RV
erminal curren 100 100 mA Pulse 40ns
Pulse 40ns
OC T
. - -4 V V
OC terminal voltage 0 oc 6 6
Reg
Reg terminal source current 8-4 Ireg 20.0 mA
VB VS RS
o . 14-15 | V-V 0.3 13.0 V
Voltage between VB and VS terminal Bs
V S RS
. = 15-4 V 1 V
VS terminal voltage S 600
Storage temperature Tsg 40125
ARl .
JurEction temperature Tl 150
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%
# e SHEMIEF ™ Vee 19V Ta=25
B Rating H
Parameter Terminal | Symbol | MIN | TYP | MAX | Unit | Remark
Start / Circuit current
B
Operation start voltage 2-4 Vec(ON) 10.2 11.8 13 v
T
Operation stop voliags 2-4 | Vee(OFF) | 8.8 98 | 109 | V
Circuit current in operation 2-4 lcc(ON) 20.0 | mA
Circuit current in non-operation 2-4 lcc(OFF) 12| mA | Vec=9V
e ] _
Circuit current in latch-operation 2-4 lec(L) 12 mA | Vec=11V
OLP Latch Latch
OLP latch / Latch from outside
FB
FB terminal source current 3-4 Ira 305 | -255 1 205 | MA
FB A s
. -4 Vv . 7. 7. Vv
FB terminal threshold voltage 3 i 655 05 %5
Css A 1)
. 5-4 Vess(1 7.0 7.8 8.6 Vv
Css terminal threshold voltage(1) es(1)
Latch Ve B Ve VCC(La off)
o 2-4 67 | 82 | 95 | Vv -
Latch circuit release V¢ voltage (La.off) <VcCorr
174
Oscillator
11-10
Minimum frequency 16-15 Foamy 262 | 283 | 312 | kHz
11-10
Maximum frequency 16-15 Foaaxy kHz
Dead-time 11-10
. . T 1. 2.4 .
Maximum dead-time 16-15 dMAX) %0 > 3.00 HS
Dead-time 11-10
Minimum dead-time 16-15 Taoumy 025 | 050 | 075 | s
ﬂ”ﬁjﬂ%ﬁ'
Control
Burst FB
Burst mode start FB terminal source | 3-4 leont(1) -2.85 | -250 | -215 | mA
current
W FB
Oscillation stop FB terminal source | 3-4 leont(2) -3.0 mA
current
freg
Soft start
Css Pi=a
. -4 | -0.21 -0.1 -0.1 A
Css termmafcharge current > ess(C) 0 018 ) -0.15 1 m
Css fET B ) _
Css terminal reset current >-4 les(R) 10 18 24 | MA | Vec=9V
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o Rating H
Parameter Terminal| Symbol | MIN | TYP | MAX | Unit | Remark

Over voltage protection

OVP Vee  Bx

OVP operating V¢ voltage 2-4 Vove 28.0 310 34.0 v

g

Detection of current resonant  Over current protection

A PR

Uncontrollability detection voltage -4 VRe | #0055 | 0155 | +£0.255 | V

RC Mt E(F Latch)
RC terminal threshold voltage 7-4 Vre(FL) | #=2.80 | %3.05 | %3.30 Vv
(Frequency latch)

OC  [ifEs m<(Low)

6-4 Voc(L 1.42 1.52 1.62 \%
OC terminal threshold voltage(Low) oc(L)

OC i  (High)

. . 6-4 Voc(H 1.69 1.83 1.97 \%
OC terminal threshold voltage (High) oc(H)

OC  [If#% w=(F Latch)
OC terminal threshold voltage 6-4 Voc(FL) 2.80 3.00 3.25 \%
(Frequency latch)

Css sink (L) 1.0 1.8 2.4
Css terminal sink current -4 loss | (H) 12.0 20.0 28.0 mA
(FL) | 11.0 | 18.3 | 25.0
e
Detection of voltage resonant
Be  AwHl 1)
RV terminal voltage detect Resonance 9-4 Vrv(1) 3.8 4.9 5.4 \Y,

voltage(1)

B A E42)
RV terminal voltage detect Resonance 9-4 Vrv(2) 1.20 1.77 2.30 \%
voltage(2)

Stand by

ik

Burst oscillation frequency 5-4 fess 85 105 125 Hz

ON OFF
ON OFF

Css [ E42)
Css terminal threshold voltage (2) 5-4 Ves(2) 050 0-59 068 v

R

Input voltage detect function

Vsen fffE EYON)

1-4  |Vsen(ON 1.26 1.42 1.57 \%
Vsen terminal threshold voltage (ON) sen(ON)

Vsen it E(OFF)

1-4  NMsen(OFF 1. 1.1 1.2 \%
Vsen terminal threshold voltage (OFF) sen(OFF) 06 0 0

WEFT
Supply of driver circuit
7
FRFT B 8-4 Vieg 9.9 105 | 111 | V

VReq terminal output voltage
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i Rating ?ﬂ
Parameter Terminal|  Symbol MIN | TYP | MAX | Unit | Remark

High-side FRg?
High-side driver
High-side driver RS

. . . . = 14-15 | Vpuv(ON 7.3 Vv
High-side drive operation start voltage suv(ON)
High-side driver LR

. . . . = 14-1 V FF . . 7.2 \Y
High-side drive operation stop voltage 5| Veuv(OFF) | 58 65
FEET:
Drive circuit

source
. 11-1 IGL
VGL,VGH terminal out-flow source 16- 12 IgHSOURCE -600 mA
current SOURCE
sink
VGL,VGH terminal in-flow sink 11-101 1GLsin 600 mA
16-15 IGHgnk
current
B Rating H
Parameter Symbo MIN TYP MAX Unit Remarks

MIC £ A 45 fH .
MICjunFction—air Oj-a w
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sl
[ ’%JT?‘H?EZFL‘, ,}:ﬁﬁﬂ? F 1F) Dead-time %@Jﬁ:
Flig#1 Low-Side MOSFET VDS  dv/dt £ High-Side Low-Side MOSFET .7 ZVS(Zero

Voltage Switching)
ICY A W7 3 I ESRREN C(0p S )R VS FRV.
w2

Reg \aH vs}® Lp
S/\/ZI n
o \GL .@ —FV
1 0 _ Terv
log ic IV E
EE I
WLy L Ci
7 3 RV 3
Dead-time f§#5l  fL#% IC v Es Reg = GND P 3 Bg= [t Low-Side MOSFET [/
VDS dv/dt % Crv i RV Jay P4 Low-Side MOSFET [ dvidt i ke
U SW1 % SW2 ON fi® fi'fié ') WA L &
Lav-s ide \DS N /: Idv OFF :\ N
[} Qlt L] :at
Ai |_|
w7 4
Ai gL M)
Ai=Crv x (dv/dt ) 1
e dvidty ¥  =Crvg #H AiEE Y H owbCrv

PR dt puc i 40nS [ 4100mA
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dv
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fil 7 5kl Dead-time N = ﬁlﬁ%ﬂ'
3] O OFF o
s OFF o OFF
' H#fileadtime |
= et .
CBEAFEM | SELREM

Hich-side %05

Low-5s ide W05 -

High-sice D

q%ﬁ' 7 5 Dead-time

b Ex
Low-side MOSFET % OFF [§ ICSW1 sl ON Fffij SW2 ON
FL OWAEECvY Ci Lp B ?ETCV o< oV Eﬂaﬁl

T ﬁ,'JJE:”(ﬁE?J High-side MOSFET .V Body-Diode ./ VF) Ee*] Fj_ﬂ, WAE High-side MOSFET [V
Body-Diode ~Low-side MOSFET [/ VDS ¢y kijvh  [FfifiFa v £ B P

Low-Side MOSFET ¥ VDS dv/dt 75% Crv = RV ﬁﬁa’?j“ RV BERLEIC F‘q:
(SRR ot i Pl IC Foid

e RRERE RV Ee IE[IC VR

P IC S RRAIEENL) VRV(L) Es VN S High-side MOSFET | ON
f?}{ﬁ’ SW1 OFF = G E, Dead-time

B
High-side MOSFET 7+ OFF E\JJ‘ IC SW2 fﬁiﬁj ON FJF’IJ SW1 ON
FL AECv Ci Lp B FI:T” yCv. Iy B Eilgri??J e F| (%4 (Low-side

MOSFET .V Body-Diode VF) [ FEiffifias Low-Side MOSFET . Body-Diode  High-side MOSFET .V VDS
¥l Body-Diode f#7F PRV EY RS PRI

Low-Side MOSFET .V VDS dv/dt 7% Crv =RV fig RV BpLET IC
[ELE il fribi AT IC Y GND

A N e RV B [HIE[IC g B

I IC ES RHIFEEN2) VRV(2) s 5 T RLAg T Low-Side MOSFET ] ON

>, }{51 SW2 OFF = A Dead-time
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TS Dead-time @@Ef Z/Dﬁ%ﬁ'? 6 7 RS MOSFET ON  Switching
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FB fﬁ}g‘}?‘ggj([‘}—k 3 [’[E{:*—JJH‘; o a S&:%OZS
FB
B -
oLP
W=t A LA Al 06 3R1 sR2
=z (et
C7 [C1
W7 8 FB o
A
7 FB AFFAFGE T Flyback il BEED ARaRY 2 ®xV
CTR V5E #@{~Z ﬁ%%% FB PR R FB Icont(2) =
3.0mA(TYP)

u%ﬂ 7 8. R2 HFEHLL 680Q

FEmTEE
FEsmT PO EE
P, [
(TvF ] 1425 Subityp FECTHE ;

sy Peo e l -------------- '
12 SuAFE BRI AR S B E
- — I tiirne
EEER [ LTl o2 "] LewhShatdom
; Latch DelaydEERFR td y
W7 9 oLp
w2 ViE 5 ocCP IC ik ] ol PR
o B PIt2 LA A Flyback I Flyback Vi (HFB i IFB=
255MA TYP 1= C7 I 7 9FTE. FB B ZIFB il E< Ve 7 05V(TYP)
[ Latch 8=V g ic pf=
IF= £} Latch o3& (3)
tdly ~ ( 4.05V —R1x255uA )xC7 3
25.5UA

R1=47kQ2 C7=10uF E%(]‘ 1sec
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CSS B
Css | 2 [

SLCA02S

ey Css
Latch 7

c8

1

7 10 Css 35

N deslid
Wi HEEELR Css B CLa e E R E Css
o C8 IjCss A Icss(C)=  0.18mA(TYP) Css BT OV G ] ~ =
WA AR T
U R e )
= Vcc E<Vcc(OFF)=9.8V(TYP) 2N Latch = OVP Latch OLP Latch Eﬁ C8

B I'J Css 3L ICSS(R)=1.8mA(TYP) il

Css T EE i EShi% . OCFENFHARA

AR AR ¢ A Flyback BEAESSISEE

o T B I LR

e s

..............

LA-1 Bl Typ KECEFEE

tme

OCP Lanit oo .2 ' e

q%ﬁ' 7 11 Css q%ﬁ'

9 Latch Zjs
Abnormal .V f Css By Css Ik VCss(1)=7.8V(TYP)
% Latch fEifH 100uA P39t FiFesink 72 1C
91 S FERCL00uA ) Y Css #i T gy Latch  fLf] Ve

OFF Vcc H BT Latch Vce e Vcec(La.off)=8.2V(TYP) Ei5
15 fjCss  PURETR 12V('] 10VZener 3§ )

Copy Right: SANKEN ELECTRIC CO., LTD. Page.16



m SSC9502S PRELIMINARY APPLICATION NOTE

Ver. 0.1
B
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