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T /2 W) R SE AL B L (CMA) BR 1 > 20015 % H-/ 22 B 1B w] AR
RERIP BT AR . ARSI T EORAN A PR E s 8. KT =2
IR TTAT 1, (ELE % 18 5 SR 084 o B SR i 11 v L PR 2
IR BURE IR s B B R, TR 2 2 KA GG . T
BAARYIRGA SRR (N E S P, L “=IHa" 1)
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O T R R SR R B N R U O R T, (AR IR AR mszji
CIiFR132kHz) 145 K 38 % B2 3800 . £ 7 2l K i Hh J B 475 0 I

T ARG, AEJT ORI, AR AR R R A AN AL, AR
A TR0 2 T S AR BB TR AR (R T — e dF T R AN E

I
AR PE I InnoSwitch3-AQ ICHH 4, JLUE M FRIR s i [l e 1. 7Euk N —EQ IT
IR 970 a1 A RS 2% P 3 P2 3800 1, 7T LAARIIELE FFAL A i HH A B 15 00 f
A,
TERDREBRE(,) (a) EER, Kp<1
— B T RAR AR B . BT SRR AT ROV, BIRTTF
AR R 2SI B . PIXISHE T3 T S A Bh A% i 3 it
b
(b) 4/ BREFIERE, Kp=1
PI-2587-103114
17, SRR, K, <1
(1-D)xT
Kp =Kpp =

i
(a) BRERT, Kp> 1

I
45/‘
I
I

|
-
I
|
I
I
R I
I
I
I

DxT >
1
1

(b) Wit/ LI RE, K, = 1

(1-D) x T = t —>!
|

PI-2578-103114

18, WL SEMARTEY, K, > 1
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FIEIEFIRE K ATV IR AR . TEARMI25PF N, WIS Rk
FELE AR TR 4] fpe KATE B . 75 N FLHE 25 N LA AH L 11
I/ NIRRT, B0 IE T A FR R AR A4 B2 7]/ 1-200ns
IR AN T R EA PRI A S R A A o R RN R W 2
B I RN R RS AR S MR R T K

3. WIHEA — TERUE MO Thae . /NN HLUE R A B IR S
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HIRE A AR . A R 1R 5 LLARIFInnoSwitch3-AQ ICA
LB BAFIAIR o o 1072 51T 51 I A B
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1. BV S VTR IR RV, AT IR T i Th 3, X 2 el
N L ZRE IR K 25 2 IPowiGaN #5 #F  (INN3997CQ. INN3999CQA!
INN3990CQ) i Thc i

2. BURIIV 8 1T LA RS B FISR FET IR N /) 6

BV BT, I B EIR AR

4. BTV o 28 RGN 1 Ve BT P 00 B S HU AL, AT 3 K 4
HIARATR — W ke
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o At R RISV, RV, A RS R A 1 S I WA

FEYERFE AT 4252 (1 7KF

Vo [P TAE R, RENE SR, FRER T Sem R aen

LT AVAREA S

w

WS E v, B EEE
5v 45-70
12v 80 - 120
15V 100 - 135
20V 120 - 150
24V 135 - 180

900 V' = Vyax(NON-REPETITIVE)

725 V = Vyaxcontinuous)

400 VDC

7y 7y
REEHRERE B (150V)
(SSVR) $41E>80%1) b4t
v
v
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3 Vam
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MEFFREERN
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INN3996CQ «evrrrrrrrrrrrreereeresssssreeee -0.3VEI900V 1, i KA R AT, = 25°CHT g MR i e i o5 4.
PowiGaN#+FINN3997CQ .............. -0.3VEIS00V? 5 i ) i i A 8 1 o VPO BOR AR LR 22 51 7 A A RERRISR
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INN3949CQ wvvvvvrrsammrrereeessssssnnnnns -0.3vEI1700v 3+ AREARVFRIEAMIIIXI VRS, 52 1E20.
INN3947FQ veverereiee e -0.3VE|1700V 4. A KRV B B EIX OGRS K27,
INN3949FQ weovrrrerrreeeeeeeesssssnee -0.3VE1700V 5.4 KK VR IR RE R, 162 L E35H140.
TS A FB T . INN3977CQu e 5.92A3 6. 3EE ph P R A
INN3996C91;.F ................................... 5.72A‘5' 7. AEVEFEAR /16T bR, FELLi jaISHD
POWIGAN A FLINN3099C0 - Tos & 1T SOOI BA I 33V
POWIGANZEEINN3IO0CQ rvrrervveroroons 14ps 9 PowiGaNzft:
INN3947CQ .......................................... 5A5 %k@?ﬁ*&%ﬁ ................................................... 'O.3V§IJ725V
INN3949CQu.vvvvvvvvveeeessssssssssssssssnneee 1085 WORIRHAIE RSB ovveeeeeeessssessssee -0.3V#900V
INN3947FQ..vvvvvvveeeeeeessssssssssssssssseeee 5A° 10.¢FRINN3947CQ. INN3949CQ. INN3947FQ. INN3949FQ.
INN3949FQ....vvvvvvvveeessssssssssssssseeeeee 10A°  INN3997CQ. INN3999CQ INN3990CQ.
BRI : INN3977CQ wovveererneeseeeeseeeeeeesssssssesneeees -0.3VEI650V
INN3996CQ vvvvvvvvveevrreeersreseeeens -0.3VEI650V
PowiGan#/FINN3997CQ............. -0.3VEI650V
PowiGan 2 FINN3999CQ............. -0.3VEI650V
PowiGan#FINN3990CQ............. -0.3VEI650V
INN3947CQ covvvvvvrerrsrrssssssssseee -0.3VE650V
INN3949CQ c.vvvvvvereerrrrssssseseeee -0.3VEI650V
INN3947FQ covvvvverererrrsssssseseeee -0.3VEI650V
INN3949FQ ..vvvvvveeerrrrrsssssseeeeee -0.3VEI650V
B SHITFELTIL vvvveste st see st ss e s sre e s 200pAl°
Ll T -0.3VEl6V
BPP/BPS S LI evoeeeeeeeeeeeeeeessssssssssssssssssssssssssssssssssssnee 100mA
FWD S HIHLE <ooovoooeeeseeseeeeeeeessssssssssssssssssssssssssssnnnnns -1.5VF|150V
SRy FBEIHLIE ovvvvveeeeessseeseseeseeeesssssesessssssssessssssnenees -0.3VEI6V
VOUTHIHTHLIE ©oviiiisiiceesie s s -0.3VEI27V
1] LN -0.3VE0.3v8
FAFIRIE rreseseeeeeeeeeeeeesssesssssssssssssssssssssssssssssssssssnneeeeee -65%]150°C
TABGERS oreeeeeeeeeseeeeeeeesessssssssssssssssssssssssssssssssssssseeeeee -40%]150°C
FRBERIE reeeseeeseeeeeeessssssssssssssssssssssssssnnssssssssssssseeeeees -40%125°C
BIZRIEET oiviieeie sttt e 260°C
#m
A INN3977CQ. INN3996CQ. INN3997CQ. VL
INN3999CQHIINN3990CQ 1. B7£0.36°F 77 #<F(232mm2). 24 71(610g/m?) il X 1.
[ 76°C/W!, 65°C/W2 2. J7E 1P /5 36~ (645mm?). 27 1 (610g/m2) i X 1.
N 8OC/WP 3. F IR A M R TR
INN3947CQ
[ 92°C/W!, 64°C/W2
0 19°C/W?
INN3949CQ
() 76°C/W!, 70°C/W2
L 11°C/W?
INN3947FQ
(T 74°C/W!, 68°C/W2
0 13°C/W?
INN3949FQ
[ 56°C/W!, 52°C/W2
[ 9.5°C/ W
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R4
Pk = oV
%& ﬁ% T = '400(:@“.250(: %I]\{E &ﬂﬁ Hsi*ﬁ Eﬁ‘-’-
(IK?HF%%UEEE)
=HIzhEE
T, = 25°C 23 25 27 kHz
BEhFFRITE fow
20.5 28.5
f. = 100kHz
VEEETE f sw 0.8 1.25 1.7 kHz
" T, = 25°C
T, = 25°C 12.4 14.6 16.9
BXSiENE o us
11.75 17.75
INN3977CQ. INN3996CQ, T, = 25°C 145 200 425
V,, =V, + 0.1V
(ﬂ‘ﬂ@éf*ﬂ_ﬂ:f:) 130 489
INN3947CQ. INN3949CQ T, = 25°C 145 266 425
V., =V, + 0.1V
(ﬂ‘ﬂ@éf*ﬂ_ﬂ:f:) 130 489
I A
st INN3947FQ INN3949FQ T, = 25°C 145 266 425 g
= Vg, + 0.1V
(#9% A 130 489
INN3997CQ. INN3999CQ. _ 5o
399060 T,=25 145 200 425
V., =V_ +0.1V
T 130 189
INN3977CQ T, = 25°C 0.9 1.20 1.73
V,, =V, + 0.1V mA
CRAFTFXH%132kH) 0.85 2.00
INN3996CQ T, = 25°C 0.7 0.9 1.35
V,, =V, + 0.1V mA
IR 132kH) 0.63 1.5
INN3997CQ T = 25°C 0.93 1.24 1.79
BPPHEIHR Vy, = Vo, + 0.1V ’ mA
IR 132kH) 0.8 1.9
INN3999CQ T, = 25°C 1.7 1.95 2.5
V,,, =V, + 0.1V mA
IR 132kH) 1.6 2.6
INN3990CQ T, = 25°C 1.7 1.95 2.5
I, Vopp = Vo + 0.1V mA
CRAEIF A% 132kH) 1.6 2.6
INN3947CQ T, = 25°C 0.93 1.25 1.8
V,, =V, + 0.1V mA
CRAEIF A% 132kH) 0.8 1.9
INN3949CQ T, = 25°C 1.46 1.95 2.81
V,, =V, + 0.1V mA
CRAEIF A% 132kH) 1.26 3.0
INN3947FQ T, = 25°C 0.93 1.25 1.8
=V, +0.1V mA
<%§135ﬁ9e§5”1132km> 0.8 1.9
INN3949FQ T, = 25°C 1.46 1.95 2.81
=V_ +0.1V mA
<%;1$%9%§5P}:132km> 1.26 3.0
I, vV, =0V T, = 25°C -1.75 -1.35 -0.88
BPP3IRIFTER BRI V, = 30VDC mA
I, vV, =4V T, = 25°C -5.98 -4.65 -3.32
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=
o I)E*& =0V = 1 (=1
3 I\ )]
%& ﬁ"i -I-J = _400C§|J1250C HR ] ﬁ &i{ﬁ ﬁ*ﬁ Eﬁ‘-’-
(BRAESA VD
EhlzhEE (L)
BPPS |8 E Ve 4.65 4.90 5.2 Vv
BPPS |8 &t El Ve T,=25°C 0.39 Vv
BPPHREE Vet I, = 2mA 5.15 5.36 5.65 Vv
T,=25°C 2.8 3.15 3.5
BPPl%Eﬁm{E%E VBPP(RESET) V
2.1 4.13
BB {RIF
INN3977CQ _ 5ro,
di/dt = 300mA/s T,=25°C 1233 1326 1419
INN3996CQ _ 5ro,
di/dt = 238mA/ps T,=25°C 1162 1250 1338
INN3997CQ _ 5ro,
di/dt = 325mA/us T,=25°C 1209 1300 1392
INN3999CQ _ 5ro,
di/dt = 425mA/ps T,=25°C 1767 1900 2033
—. INN3990C
RERBR(BPP)ER = I di/dt = 525m2/us T,=25°C 2139 2300 2461 mA
0.47 "F’ m&ﬁc LIMIT
INN3947CQ T,=25°C 1488 1600 1712
di/dt = 300mA/us 1440 1760
INN3949CQ T,=25°C 1767 1900 2033
di/dt = 425mA/us 1710 2090
INN3947FQ T,=25°C 1488 1600 1712
di/dt = 300mA/us 1440 1760
INN3949FQ T,=25°C 1767 1900 2033
di/dt = 425mA/ps 1710 2090
INN3977CQ _ 5ro,
di/dt = 300mA/ps T,=25°C 1385 1523 1662
INN3996CQ _ 5ro,
di/dt = 238mA/us T,=25°C 1319 1450 1581
INN3997CQ _ 5ro,
di/dt = 325mA/ps T,=25°C 1343 1460 1577
INN3999CQ _ 5ro,
di/dt = 425mA/us T,=25°C 1980 2130 2279
- INN3990C
HBRIAA(BPP)EE = . P sien A T,=25°C 205 | 257 | s |
4.7 BF, NLEEC HMIT+HL
INN3947CQ T,=25°C 1674 1800 1926
di/dt = 300mA/us 1620 1980
INN3949CQ T,=25°C 1980 2130 2279
di/dt = 425mA/ps 1917 2343
INN3947FQ T,=25°C 1674 1800 1926
di/dt = 300mA/ps 1620 1980
INN3949FQ T,=25°C 1980 2130 2279
di/dt = 425mA/us 1917 2343
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*ﬁﬁ
W = oV
= = j =
%& Ff"i T = _400C§|J1250C Hilj\ﬁ &iﬁ ﬁ*ﬁ ﬁﬁ‘-’-
(BRIAESIA BLED
EIBR{RIF (& L)
s . T, = 25°C
R B SHERE E] tes T RB 200 ns
. N T, = 25°C
PR SR IR B i) to T RB 120 ns
PUK =L gl 7 B fou TLFEREA T, =25°C 102 110 118 kHz
55885 | M B S B R ERER I T, =25 6 8.9 11.3 -,
R * 5.2 12
BahEREshSiEetE the T,=25°C 75 82 89 ms
B EhE S Ehfh & BESRE iE b0 IEREA T, = 25°C 1.3 s
EEEAHES 1G] turcorn T, = 25°C 1.7 2.11 s
o . T, = 25°C
B R R S [ 0.2 s
INN3977CQFIINN3996CQEIHi N HE FE & {R 4
SESINMASEALGH | P 3 "
HES|HIEEFEE VV(BVDSS) TJ = 25°C 650 V
T, = 25°C 23.9 26.1 28.2
UV/OV3| i EEF I, ’ bA
22.1 30.4
T, = 25°C 21.5 23.7 25.5
UV/OV3 | e FE % I, ’ bA
19.7 27
BH FE BRSESE IR B 8] ty. T, =25°C 32 ms
T, =25°C 100 115 122
UV/OV3 B\ it EE A L, : HA
98 127
T, = 25°C 6 7 8
UV/OV3 s it ¥ El Loven : ; o5 HA
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?#
- W = oV = ) =
%& Ff"i -I-J = _400C§|J1250C Hilj\ﬁ &iﬁ ﬁ*ﬁ ﬁﬁ‘-’-
(BRAES B B
INN3947CQFIINN3949CQHY% N B FE & & R 3P
1 FES | Res S (8 Vyevoss) T, =25°C 100 %
T,=25°C 22.4 24.4 26.7
UV/OV3| I EZFH A E L. pA
21.4 27.7
T,=25°C 19 21.6 23.5
UV/OV3| e ERE H {E L. pA
18 24.5
B FE BXSESE IR B E] ty. T,=25°C 29.7 35 40.5 ms
INN3997CQ. INN3999CQFIINN3990CQHY i A\ El FEMBE{RIF
FIREE I R Rk iR tou. ILVEREB 3 s
T, = 25°C 110 115 122
UV/OV3S| i A E# & L. pA
98 127
T, = 25°C 6 8 9
UV/OV3| g i EifE Lovsy pA
5 10
T, = 25°C 23.9 26.1 28.2
UV/OV3| I EZF i {E Ly, pA
22.1 30.4
T, = 25°C 21 23.7 25.5
UV/OV3S| e FERE (B L. pA
19.7 27
B FE BX A SR B 8] to. 32 ms
INN3947FQFIINN3949FQHI4f N HE FEMIfE R 1P
B ES| B ESEE Vyevoss) T, =25°C 100 %
T,=25°C 23.9 26.1 28.2
UV/OVS| I EEFHE Iovs HA
22.1 30.4
T,=25°C 21 23.7 25.5
UV/OV3S| e ERE B L. HA
19.7 27
T,=25°C 29.7 35 40.5
B FE X A iR B i) to.
28.0 44.4 ms
T,=25°C 110 115 122
UV/OoV3I i ERE Tove HA
98 127
T,=25°C 6 8 9
UV/OV3 IS ERE Toven - " HA
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&4
Pk = 0V
Y = El \ 1 = e
%& ﬁ"i -I-J — _400(:?”1250(: HR J E &ﬁﬁ EE*E iﬁl-
(BRAER A YD
i HH
INN3977CQ T,=25°C 1.20 1.38
Iy = Ly T, = 125°C 1.86 2.30
INN3996CQ T,=25°C 2.35 2.8
Iy = Livras T,=125°C 3.4 4.5
INN3997CQ T,=25°C 0.97 1.56
Iy = Livras T,=125°C 1.6 2.38
INN3999CQ T,=25°C 0.35 0.44
Iy = Livmras T, =125°C 0.49 0.7
. INN399 T, = 25°C 0.29 0.39
SiEsE Rosion 9900 : 0
D = tuMITH T, =125°C 0.41 0.61
INN3947CQ T,=25°C 1.2 1.53
I = Livmra T, =125°C 2.2 3.12
INN3949CQ T,=25°C 0.45 0.62
I = Livmra T,=125°C 0.77 1.1
INN3947FQ T,=25°C 1.2 1.53
Iy = Livmras T,=125°C 2.2 3.12
INN3949FQ T,=25°C 0.45 0.62
I = Livmra T, =125°C 0.77 1.1
g s Veop = Vgeop + 0.1V
KETR T RRIRER R Ioss: V.. = 80% BV, 200 PA
INN3977CQ 750
INN3996CQ
INN3997CQ
INN3999CQ 200
HEHE BV s T,=25°C INN3990CQ \Y
INN3947CQ.
INN3947FQ 1700
INN3949CQ.
INN3949FQ 1700
RREL R E DLEREA 30 \Y
iR < B T DLEREA 142 °C
R L WA 30 o
RE
T,=25°C 1.235 1.265 1.29
RIRS IR E Ve Y
1.215 1.265 1.31
BRXFRAE foreq T,=25°C 118 132 145 kHz
RS S S E R Ve % %
W ES HWEHER t,
! (AR) = °C .
ithtEs ISR T,=25 49.5 ms
S AIBPSS M7 Ly, T, =25°C 280 485 HA
BPSS|HIEBE Vips 4.20 4.40 4.60 \Y
.
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fe#
Ptk = oV
= = 1] = %
%ﬂ ﬁ? TJ = _400C§[J1250C Bi']\ﬁ &iﬁ Bikﬁ E{l’-
(BRAES B D
RE (EL)
BPS3 | MR & @{E Varsononm 3.60 3.80 4.00 v
BPS3I IR E S E Vopsonions 0.65 v
R 37 o Ty FH1 A L L 33.94 38 mv
FWDS | & F 8 E Voo 150 v
/< HfE iE Eorrom) 2.48 3.38 4.37 s
RS HF A tos ) T, = 25°C 7.5 11.75 19 ms
BPSSIHIB s ERzN
S Lopsiso) 5.2 8.9 12 mA
%3 Venorn, T, = 25°C 135 mV
ASEHES T, = 25°C
SR3 | IIEEE = Vg, T, = 25°C 4.2 4.4 4.6 v
SR3 | s FE i {E Ve T, = 25°C 3.3 0 mv
T, = 25°C 135 165 195
SR3 | L% - mA
T, = -40°C#125°C 100 165 230
T, = 25°C 260 298 336
SREIMTHE 7 - mA
T, = -40°C#125°C 186 298 435
. T, = 25°C 10-90%
LFatiE t, CL(J)AD ZonF WL FER 40 ns
. T, =25°C 10-90%
TREB+iE t. CLJOAD ZonF R 15 ns
_ T, = 25°C 7.2 8.5 9.6
$4ith_biue A R, Jos = 4 : o
% = T, = -40°C#125°C 5 8.5 12.42
_ T, = 25°C 3.52 3.95 4.39
SHit T R, Jos = 4 : o
% = T, = -40°C#125°C 2.35 3.95 6.72
R
A, IS EURYESERRRF IR
B. M thiitihE.
C. AR IEH B IRIRAE, W H0.47uF/4.7uFiRFRE T LAY . tEAh, BPPHAFHE 1A 22 87 5 SR B FH PR S585 2 Y0 Y R (1) A 22 A0 S5 81

B HAHLAN T RAETHRE F b S KAl 2 Il

SR EEERNAS
BPPE ISR E “
M okl
0.47uF -60% +100%
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Power Integrations reserves the right to make changes to its products at any time to improve reliability or manufacturability. Power Integrations does not
assume any liability arising from the use of any device or circuit described herein. POWER INTEGRATIONS MAKES NO WARRANTY HEREIN AND SPECIFICALLY
DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

Patent Information

The products and applications illustrated herein (including transformer construction and circuits external to the products) may be covered by one or more
U.S. and foreign patents, or potentially by pending U.S. and foreign patent applications assigned to Power Integrations. A complete list of Power Integrations
patents may be found at www.power.com. Power Integrations grants its customers a license under certain patent rights as set forth at
https://www.power.com/company/intellectual-property-licensing/.

Life Support Policy
POWER INTEGRATIONS PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF POWER INTEGRATIONS. As used herein:

1. A Life support device or system is one which, (i) is intended for surgical implant into the body, or (ii) supports or sustains life, and (iii) whose failure to
perform, when properly used in accordance with instructions for use, can be reasonably expected to result in significant injury or death to the user.

2. A critical component is any component of a life support device or system whose failure to perform can be reasonably expected to cause the failure of the
life support device or system, or to affect its safety or effectiveness.

Power Integrations, the Power Integrations logo, CAPZero, ChiPhy, CHY, DPA-Switch, EcoSmart, E-Shield, eSIP, eSOP, HiperLCS, HiperPLC, HiperPFS,
HiperTFS, InnoSwitch, Innovation in Power Conversion, InSOP, LinkSwitch, LinkZero, LYTSwitch, SENZero, TinySwitch, TOPSwitch, PI, PI Expert, PowiGaN,
SCALE, SCALE-1, SCALE-2, SCALE-3 and SCALE-iDriver, are trademarks of Power Integrations, Inc. Other trademarks are property of their respective
companies. ©2024, Power Integrations, Inc.
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