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Voltage

atCT

DTC

ov
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0.7V
Duty Cycle

Vcc=15V
12 % 150Q2 150Q
Voo 2w 2w
4 8
Test DTC Cc1 L 4 Output 1
Inputs 3 | FEEDBACK 1]
12kQ J—‘
6 1" -
RT C2 Output 2
}——5 cT 2|10
0.01pF l
1
2 1IN+
16 1IN= [ Error
l 2IN+ | Amplifiers
— 15 2IN-
13] ouTPUT REF |14
CTRL
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50kQ l
7
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U Ul U0
- = = ov
BN LUl
—————— ov

Threshold Voltage — —

Threshold Voltage

I<—>|— MAX

VOLTAGE WAVEFORMS

6-1. BFT R MEIER &R
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Amplifier Under Test

vi

Other Amplifier

X 6-2. 7 > 7 D%

15V

IF Each Output

Circuit
: ircui Output
: T C_ = 15pF
| (includes probe and
| jig capacitance
N ] 1 jig cap )

TEST CIRCUIT
B 6-3. BT I vy DB
15V

| EachOutput
| Circuit
|
| ——
|
| Output
|
L __ 680

C_ = 15pF 2w

(includes probe and
jig capacitance)

FEEDBACK

OUTPUT-VOLTAGE WAVEFORM

OUTPUT-VOLTAGE WAVEFORM

TEST CIRCUIT

E6-4. TXv4 7407 DB
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71 =

TL494 (21X, AT v 7 BIROFNIZ 2 B2 T ERERE DL AGA FNTRY, AW EICKHE 3201, VAT
LR THE LT 2B A B 2 HI CE £ 7, TL494 [L[E E JE DV AMEZEFH (PWM) §il4[E] 3 T4, PNESHIR
I HAT T (CT) ICOZEVREAERLET, DZEVHFE —SOHEE 5 OWT a3 52 LT,
HA V2B LT, HI1BIE, OZEVEOEENEEREE 5 L0 REWEEAR—T TR0 ES, HIEE 5
DRELIRDE, DZEVR AT OBEEDIEINKEWERNTA LES, Zhick, B2 OL A0 Fg eI L
T 2SNV RART TV TV Tay AL, BRSNSV AR I AL 2 SOOI PAKIEDET, TLA9S DFE)
TEDOFERNZ DWW T, ti.com ([ZHDT TV r—vay J—hesRLTLIESND,

72#ETOYIH
OUTPUT CTRL
(see Function Table)
13
RT g Oscillator
cT 1 8¢

=0.1

1D Q
Dead-Time Control ¢
Vv .,_O\Comparator 9
4 E1
DTC —HF |~ > > C1
—
~=0.7V

- PWM Q2 11co
] Error Amplifier 1 Comparator | >
ANy — | ¢ L
S 10 E2
1IN—27 - Pulse-Steering
Flip-Flop
Error Amplifier 2 12
16 Vce
2INdy—| ¢
_ 15 g
2IN-— 1. Reference 14 REF
Regulator
7
o—(D GND
3
FEEDBACK 0.7mA
7.3 BRRERREA

7.315VUZ7 LR LF2L—%

TL494 Wi BV U7 7L A LXal—XDOH /1i% REF o T, TL494 13, i LT BVEB A I4a T 57717 Cre
LIV Falb —ZEUTHHEREL . HAHIHaY 7 SV A AT TV 7Yy 7 7ay > iR, 7 v K2 A LfilfE=
L —H  BIOPWM 2 R — R BN EAE T A0 DR E LT BIRAMNI L E T, ZOLF 2l —Z%, FER
HWEBEFREL TRV vy FREIBZEH AL TEY, 0°C ~ 70°C O#EA HZEKIRERIICh-> T, Z#%
100mV K22 HBVZ EMAEFEBLILET, Fo, WEERIRBLOT VL X 2L — X2 RiE T 5720 O Fai& R iRk
REZfi 2 CRY., BIMOARAT AEEEHELT 10mA OAMEREZFACEXET, ZOVT7 7L AL, FIEIEE DN £5%
ERRDIOWNERCRRESILTEY, 7V ~ 40V O AN BIEFFHIZDT->C, £#hE 25mV RICMx 2L EMEEHERF L %
T, AJVEEN TV KiiOHE . X 2L —ZHINITNEREEBE DN B2l ~UISETHET OV (SR S L, 0
% BV ~EBELET, 2D, K 8-8 IR T IO, HENEFDOEMEN IV N2 ET

7.3.2 Bifcss

ZORERIT. TYRZALBLIR PWM 2 L —Z [ CEODOIEVHAME L 20 —Z 2L T RO E B
Lt EnET,
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FEIRARDEW T, ZAI 7L R & Cr OFRUZL > TTar T 23 ET, BIRESE, IMTTEAI T avF7 4
Cr Z#EEMCHREBELET, IMNBXAIL T Ry IXEEBMMEAREL, #IE 7 T BEREEZAERLET, Cr Ol
DEEN BV IZET DL, BIRGBOREIEEL, REF A7V HHSNET, X 2 1 3FATEREZRELET,

3V
ICHARGE = Ry (2)

DZEVFDOFE IR DL TT,

3VxCr
~ ICHARGE ()

IR DWW EITRD LI T,
fosc = ﬁ 4)

72770, RiRs @ﬂ&%ﬁﬁz I VTN R TV a DA DR IR EGE L ET, T2 T
Vor—arOfa . MR BT RIESR OB KO TT,

T INELR TV =gy

1
f= R X Ct (5)

T2 TS —ay

1
f= 2RT X C (6)

7.3.3 7w R 1 A%H

TYRZALRIEATNCED e/ NT IR A L (A 7R ZHHCEE T, ANTBENBIREGR DT 7 BIEL0E EWE
B AR —HDOH NI TAAF 7 b2 %Z Q1 BLOY Q2 23l EvET, 110mV ONEA 7' Mok
D, ToRZALHIE AT %27 T RICER LTS E TH K 3% DOF/INT Yy RAALPHERSILVET, T v R XA LlEA
TNZEEEAINT 5L, BIMOT Yy RZA LR REAETHREEMERHVET, ZHUTdD, ATTEIED OV 5 3.3V FTE
{bTDZET, TYRFALEIAIMED 3% 15 100% ETHIEGIEITEET, AL VHlCED, =7 — T 7 O
RIS A 5.2 52 7o ANE BRSO W EHIECEE T, T RAA LHIEA NI @A B =2 2D AT
(Il < 10pA) T, BT 2—T 4 S A7V OBIHIEN LB/ 2G5 H T2 0 ERHVET, 72720, w2l #217
WZIE, AN ERSRLET, BRI IR EZRDOIRETT,

7.3.4 3>/YL—%

R —FF BV U7 7L AL F ol —Z BN T AINTEY, ANE {Iﬁb Ok HZ & TREM AR LS TWn
F1, 2 L —FDANTIZEAT UL AN N ALy 2L RAHBE OB RN F T AR#ENMLE T, a3
—HD  \WNTNLDFHIENE 5 AN TINSH T P AZ ETO BRI 400ns T A= R—=RIA47 LT 100mV
T, ZAUTED, HELES LD 300kHZ OEWMERLFAN T, E I LLNICH 12 S22 Hl i cE £ 7,

7.3.5 /YL X IEZH (PWM)
gy L= BV ARRO RIS TWET, D702, XA T arT oY Cr Ol 0T 7 EIEN,

TT— T T OMNNHFIET HHEME B LS v E T, 5’4’\ 7 a0 AL, BIEE B A I LEREE
ﬂtpﬁiJO)&/(ZL ROHAIAEINTOET, ey 72l flEEEE DS T RENIZ 7T HMERL

IVRKT 2—T 4 YAV TOMEEZRIET DT, fEE 5 (27— T 7 OH) 2 Cr Ok DETELVHHK
0.7V BV ERHVET, W VVRIEIL, =T — T 7O IIELED 0.5V~3.5V OFFHTELTHILIZLEH-T,
JAHAD 97% 725 0 FTEALLFET,
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736 T5—7>7

ﬁﬁ®m’7%/n/h§€7/7 W, V) IR — VD AAT A2 TR ES, ZHUCED, V) 0% -0.3V~2V KW FEIFEA
NEEBBENTFRINET, EHLOOT U THy 7 NVEUR R T ORMETEMEL, H01ET7 2747 High
@?ff“ﬁ“o ZHUCEY SV ARME D ER A T AINCE T T EMSE LTIV T S CEET, F O IR
PWM =X —HDKHEAT) /—R T OR i SIVTNDT20 7 T3/ SV A MBS ZER L ES, 77D
HINEEWR L 712525 T Low IS T AZI, BT DT T HBRAT A F 7\l oT= X T KOV AEEZH I E
7

7.3.7 HOHEA S

HAHIHEIATNE, BT P REREHNE T oo 2N DE L TEET AR ELET, ZOA X, 7V A ZTT
V7 7V 7ayZOEPRTY, HARIEATNIIERY T, BIERO/ VA AT TV T 70y 7ay IR
< HAHZEHEHIEICEET, AN, TV — a o TERSNAEESMEAEEL TCWET, WHIEED
LA, BRI AN 27 RIZHER L ET, ZHUSED, SR ZRT TV V9T Tay 7 NT 4 —7 1S,
FPHIENET, ZOF—FTlE, WA SN DD SN DRI Ty RZA LI | PWM 2228 —F D
HINZBND SV AZ M D LET, 7y a7 VEEOSG AR MG A1 Z2NEO BV FEHELF 2L — 2 T8 L &
T, TR TIE, TNENDHN TP AEPSNA ZT TV TV 7y I8 TR BIIAXR—T M0 E
R

7.38HHFZ >R

TL494 |Z1E 2 DD NI VAR PEH SN TWET, W DRI PREIF =T RoAy | =T V— ARk
T, ENZEIRK 200mA OV 7 ERELITY —AEREMGTEET, INOLONT RO IEE L, 28 Y
—ARERCTIE 1.3V K, V— R 74U TIE 2.5V K T7, X, KRB IR KICI2BEATZD O
PRAEREREDME D> CWVET S, BRI /1 EL TEME CE A1+ Bl RIS EE 130 2 TV ER A,

7.4 TINA ADEEEE— K

OUTPUT CTRL B> 27 RicHE35L ., TLA94 133 7 Lo REFIF ST L L - E—RCEIELET, OUTPUT
CTRL B> % Vger (ZHt 9 D&, TLA94 (Tl D7 vy a7 VW CTEIEL £,
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87TV —a RE

-

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PREEWNTZLERE A, 2 O BT 28 O@EATEICOW T, BEEOEETHIET L Q=2 sl
eNET, BERIIE FORGHFEELZMRIELT ANTH2ET, VAT AOKREZ MR T2MERHVET,

8.1 R EDIE

WOFXFHITIL, TL494 ZfEHAL T 5V/10A OEIREZIER L ET, 2Bz OWTIE, TL494 IZXAARA v T T ELEL
Fal —HDORFEZSRLTLIEIN,

82R‘JXNET IV -3y

NTE331 140IJH
32v . 3 o Vo
Input _L
NTE6013
R11 =
100Q L
NTE153
5V
REF
S 2
1kQ 4kQ '
b R10 g
— — 270Q
- - R9
5.1kQ

16| 15] 14 131 12| 11 10 9

Control
K 0sC

il
1 2 3 4 5 6 7 8

Cr TN
r. | 1nF Rr
S F 50kQ

|||—
|

It
]

51kQ
=~ R7
RS 9.1kQ
5100%
5V
VVV VW VVV % 1 REF
R3 R4 — R6 c2
5.1kQ 5.1kQ 1kQ 2.5uF
R13
0.1Q
— GND
B 81. RMyF I/ Lfllnts 3>
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8.2.1 51 EL
. V=32V
. Vo = 5V
« lp=10A
o fosc = 20kHz AA v F o 7 J8 I H
. VR =20mV & —72 V—t'—7 (VR|pp|_E)
o Al =1.5A ODAUX 7 X2BEFE
8.2.2 FH 4R FIE
8.2.21 AhEE
DOEIRD 32V DC EIFIZIE. AT 120V, 7] 24V, &k 75VA DT AZE L £, 24V O 2 IRAIERRIL, £
/ﬁ7 Uy VRERIRICE ARG L. FORICERHIFRINH (0.3Q) L oD 74 F arF o ngEEEd (X 8-2 2%
),

Bridge Rectifiers

3A, 50V
0.3Q
NN PinName
| I 1
20mF 20mF
PinName
X 8-2. AWEE
A7 X8R IIEREH ITEEEFELET,

VRECTIFIER = VSECONDARY X V2 = 24V X /2 = 34V (7)
I = Y0 1 =5V« 10A =164 8
RECTIFIER[AVG] = 7 % lo = 35y X 10A = 1. (8)

BA/B0V DAl 7 )y PR DD R RSN Sl LES, Ay F o7 Lillov s a2, X 8-1 1R
Li‘j‘O

8.2.2.2 HlHEH%
8.2.2.2.1 Bif#¥

ST DT o LRPIEE Y 5 BEIO 6 IZHk T 5L, TLA9S SRS O RS HIHSET, BiEMmiT. X4 B
FORK 9 TRHEINDEIMOMEAE AL, 20kHz TEMET D0 IR ESNET,

Cr=0.001pF #3IRL, Ry Z3IHLET:

1 1 _
T~ FoscxCr — [20 x 103] x [0.001 x 10_6] = >0k ©)

8.2222IT>5—7>7

TT7— TV IOV TN EIT L RABIELE L, PWM 23 L C—EOH IEREMEREFLET (X
8-3 &),
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Vo
B 14 L R8
"i R3 R5 Error 5Tke
5.1kQ 5100 ; ~ Amplifier
! * :‘ R9
TL494 I R4% W 5.1k
5.1kQ R7 =
51kQ | TL494
) |
B83.I>5— 7T yar
TL494 N D BV DU 7 7L AEIEIL, R3 & R4 1L~ T 2.5V IZ3EIENET, HNEBEDOEZEESLH.R8 & R9

IZ&oT 2.5V Iy EIsnE T, H1AZIEREIC 5.0V ISR T 0ERH LA 13, RS @ﬁm 2 10kQ OFEF L aA
—XEH AL CGREEcEDIOICLET,

T5— FUFREIEDORENEED DD, =T — T 7D Ry B TREBANIZ 74 —R A vr&n, (0%
101 (T L ET,

8.2.2.2.3 HHIRT>7
DEPIL, 10A OAFTEIRE 1.5A O || BIREZIEEL CREFSNTWDT-0 BREERIZRO IR0 ET:

Igc=1p+ ITL = 10.75A (10)
4 8-4 1%, EIHIBREIKARL TOVET,
TL494 4sz0 TL494

8-4. EFtHIREI %

P R1 BLOR2 13, BIRGIET @Ji%:]\jj ZHI AV OFEMEB AR ELET, AfTEESICE R S Kt
R13 1280, ARFERA 10A IZET DL, BIRAIR T 7 O IEER A TTRFIZ 1V 2EINMENE T, ZHUEC T, H
SOV ZEEL D ET, R13 DEEEE+TAI21T. R 11 2 HLET,

R13 = r = 0.10 (11)

82224 Y7 PRS—FETY RE1A

AL —NT I TWEDAA T LT "T U P AZDAN AR T D121, 74 % av T o O FREICHESTRETD
AF =TT =V EBBOLET, T v REA LGN FIH CTEB728 V7 hAZ— Nl O F23E 13 g fO i T3 (K
8-5 =& ),
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Oscillator Ramp
+
c2 Rr |
5
4
—|I
R6 | 0.1V
7
TL494
Pin 4 Voltage

Oscillator Ramp Voltage

L~ ///II//II//L
—»{ | ton
PWM Output |_| |_| |_| |_

8-5. V7 hR&— MEEE

YIZIAZ—MERIZEY | TR A LFIBIAT) (B 4) ICRDOARBIEZE 2528 T, M0 VAR Z2P-<Y
LR T LN TEET (M 8-5 25 ),

BANE, 2T oY C2 IZE-2TT wRFALFIEATIN BV LF 2L —XBRET DI HE S, iUk s
4 B—=TNENET (100% DT YRZAL), 2T 5 R6 2L THRESNAIZHON T, H7 VAT G 2 128&<
20 BB L — 7 A3 A5 | kX £4, R6 & R7 OEFUEDOLLN 1:10 DL A —F T w7 H DO 4 O
HEEIE 0.1 x 5V, 9725 0.5V TT,

VT RAL — MR /%2, 25 ~ 100 27y 7 A7)V OFFH TS, 20kHz DAA»F 7 L—KT 50 7avy HA7
IR U2 A, V7 FAZ— M X R D X720 £

1 1
t =+ = 55imz = 20us per clock cycle (12)

U TaEMHAL a7 Y OfEEF R LET:

_ soft —starttime _ 50ps X 50 cycles _
€2= R6 = 1) = 2.50F (13)

ZIUZEY, IR~ EIFE AR AT HRE FE L TEET,
82234 ¥V YDEHE
8-6 IZAAYF L IR AR LUET,

L
Y -
S1
Vi D1 I ¢ R1 Vo
v = = = v
K 8-6. 21 v F >/ EH
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MBI A5 (L) DFARITIROEBY T,

V

d = duty cycle = _? =% = 0.156 (14)
f = 20kHz (design objective) (15)
ton = time on (S1 closed) = (%) xd =78ps (16)
topp = time off (S1 open) = (%) —ton = 42.2ps 17)
L= (VI Vo) X = AIL

. 132V = 5V) x 7.845] (18)

1.5A

% 140.4uH

8.2.24 HhBEDHA

TANE AR EEFHUT%, MOV 7 VOB E T3 3o, W17y av T o ofEzEEHLUES, Eifa

/7 NI A TR A R, KREARES J‘&%‘TZW%@&LT%T/MI:T%E@“ %@J@74w&%£§'&%%fﬁﬁ‘é
2iE, Vo7 VRO, @?M‘/& DR AN B D LI DNARN L ERHVET, LB ->T, 22 TH

J’%‘éﬁﬂz IIFFER B ESMESHPT (ESR) © 2 5T, HESNZE—7 V— B —I DV VEIL L —T V—
=2 DYy 7 VEROBHRIZHESNT, fe K ESR Z#HHLET,

AVolri
ESR[max] = % = 1 = 0.0670 (19)

Vo DUy 7 NVEEZ#RE BEETHL 100mV A (I HERF 35720 124052 C3 O/ NE Rz R 3572012 20 %
EHLET,

Al 1.5A
C3 = = . = 94uF 20
8fAVO g x 20 x 103 x 0.1V " (20)

60V D=7 UK ESR 7% 0.074Q. KUy 7 /VEGRD 2.8A ThbHI=8H, 220mF, 60V D=7 a8 iEL
i—a‘o

8225 FSPRY KD — RA wFDETE

"L RS T — 2T ZiE, NTE153 pnp K747 b7 P A% E NTE331 npn 1R T ARG FNTOET,
INB DD RT— FORARAX, pnp N AT VR Z—U R R CHEi STV ET (X 8-7 25 [R),
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NTE331
32V * * \ ¢
Q2 AL
R gzg(zl lo +—- =10.8A
100Q
<
Q1
NTE153

§ R10
270Q

- Comm.T4 E:

TL494

8

87.ND—RAyF L3>

ATV R X =V R BRI, R ED o + Al/2, 37725 10.8A THRIAIEAMLENHVET, 10.8A (k1T
BE =V D heg 1%, TLA94 Ok J1aL 72 & 250mA B 270055, @L< TA0ENHVET, AR
ST D NTE153 & NTE331 DfEERICH D& BT — 21T O /NiEh 220 21 7620 23 THE T 5L,
144mA 12720 FE T,

hpg[Q1] atIc of 3A = 15 (21)

hpe[Q2] atIc of 10.0A = 5 (22)
IL

ip>— 92 o jagma (23)

B = hypglQ2] x hyglQl]

UFZEEHLTRI0 OfEZFHHELET:

Vi [VBE(QL) + VCE(TL494)] _ 32— [1.5+0.7]

R10 = ig 0.144 (24)

R10 < 207Q
THHOEEICHESX  R10 ICIHEDIFVEEIRHUE Th 5 220Q IMBIREN T ET, #EHT R11 BLXUYR12 12k,
AT T "GP AENE T2 CNDBEEIIAS T L T "I D AZ DX )T R ETEET,

ZZTHLCWAEIRIL, TL494 @ PWM HilAE [ O Fe#kME 2R3 0T, ZOEJRRFHE, TL494 TEH TX%
2L OEPRHE TR, FIEREE O HMEEZ R TQOET,
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8.2.3 LMD T T or—= 3 HIER

6

Vrer - Reference Voltage -(V)
w S
\

0 1 2 3 4 5 6 7
V) - Input Voltage - (V)

8-8. Y77 LYy ABELAHNBELDERF

8.3 BRICEIT H#RER

TL494 [, 7V M5 40V O A EIRE L&A CEET 2I0ICR G S CnET, ANWEREZHEDICL 2l —ar L
FT . ANERBT ANAAZADLEA LT LU EBENCTOD5EIE, BII97 ANARR a7 U2z GO S VI R
BERMELRAZENHVET, —MRHINTIE ATUF D20 AL F o BB IRESVET AN, LB B ) O 51
WIGC T, ZOMEIXEDLIGAERHVET,

8417V k
841 LA 70 DAL K1 >

RIBEZRIRY  haAT I AL B Y50 —ANY E a7 A Z 05708 | 72 FA RO AR AT 2 FILIAK EMI A2
755 LET, BIBGE 27713, K EMI RetE2efii 2, AR ) OBRRDE S D SRR EEREL TRLE CEL 5B ICD A
FERLET, =7V arziH 3256 1%, % PCB IZX L TREIZLET, A7 4v7 a7 3@, &KbEELR
W AR ERESEET,

8.41.1 74— RNy o

T4 =R TR, A H I HR0 ) ARXDZNEROERRE TEDLETEET IOICLET, 74— R w7l IX, TED
T ERRANCL, HAFREASLET, 2D 2 DI —FRF 7105280 H0E 40, EbonaBELERHHLE
WX, A ZI7HD EMI oD /A XJFHImE ST A EDIIHONEE T, AJRE/RD, PCB L TAVZ 72 L KAl E 12
T4—R IR EEE W OB TR TL—Tolisns oL ET,

8412 AkHharFoy

INRBDOYTII NN TA4NE 2T e AT D561, B A X 72 AD B A TEHIET A, IC WEDE
BRIANCKY )= RBEE YR TE2LS, a7 #% IC O VCC B> O TELTEICAREL £, —HORKE

T, BBIERENEDTZD | WANST 4 — Ry EACT =R T 4T —F av P4 e B 2 BB ET, 20
Y. ary 7o E IC O TELETEICEELE T, RmFEEa T a8 V—NENELRD AL—7k
— VIR EC Lo TR ENDEE LD T T I /AR FE O ATRE M AMEL 220 E 47,

8.4.1.3 WK M

LEMEAER D720  SMT B RS A3 1IC DIEICIRELE Y, 7L 2 T HTONTOBRBIL[FRICHH T,

REFEEOHERBEND LET, A F 723 CEUITKEFEER AL E LN TSN,

8.414TKRETISVR TL—>

o TRTOEJ (KEG) BAHE TEL2T 8L, BN T, KSUET, UM 7 PCB ZEH TIE, BlRROMxt i/ IME
ZT T 720 15mils (0.381mm) (2T 52 LA BEIDLET,

20 BHEHZBTT 57— RN 2 (ZE SR RB G PY) &5 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TL494
English Data Sheet: SLVS074


https://www.ti.com/product/jp/tl494?qgpn=tl494
https://www.ti.com/jp/lit/pdf/JAJSOW3
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOW3J&partnum=TL494
https://www.ti.com/product/jp/tl494?qgpn=tl494
https://www.ti.com/lit/pdf/SLVS074

13 TEXAS
INSTRUMENTS TL494

www.ti.com/ja-jp JAJSOW3J — JANUARY 1983 — REVISED SEPTEMBER 2026

AFE7E WA T BEXOWNZ A —R0, AIHE7e R0 AVIGEEL TERESITWAI e /R L T2
I, ZIUTED IR ARF = BN D KREIRAA T L 7B L > TR ENS EMI KB CEHEEH12, Fokk
DA THABIOEPIBIRB CEE T, TR, /AR AL V¥ o7 BLOEBLERZEDFIK L7588
PR A IR CEET,

IC. AfjarF o4 HharF ot BEOHDZAF—R (E4T55E) OV FURE, EWVISEESYE, 790K
T —NCESEE L E T, VTR VTR DRRERAREIL . SOIZA A I AL SIS EMI &2 X0 < I
L C/ARERIN T D7D, PCB OWEHIZT TR 7L —r &7 £,

T EOL BN TIE, MRER N LSS STUR TL—r B HWT, B — B R AL E
HNT— FL—rb T 4—RRy 7 [EE AERIEE. BIOENLOMER A E T HE 5L — o Ea B F
7
Z @A TIL, BRSSP DT L — R 3 07D T 2 H T 2L ERHVET,

ZOER, BT — BRI O TV — AN KEG AT S 6, Bt 200mA Z &I —EOEREE T 246 H 3540
ERHVET,

AA T TR — 7 BRI S AN ND IR ER B L ET, AT 7 Xl —XOEIERFIEIZED, 2
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4-Sep-2026

PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
TL494CD Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl Oto 70 TL494C
TL494CDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM Oto 70 TL494C
TL494CDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL494C
TL494CDRG4 Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl 0to 70 TL494C
TL494CN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TL494CN
TL494CN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL494CN
TL494CNE4 Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TL494CN
TL494CNSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL494
TL494CNSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL494
TL494CNSRG4 Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TL494
TL494CPW Obsolete  Production TSSOP (PW) | 16 - - Call TI Call Tl 0to 70 T494
TL494CPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 T494
TL494CPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 T494
TL494ID Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 TL494I
TL494IDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 85 TL494]
TL494IDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL494]
TL494IDRG4 Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 TL494I
TL494IN NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL494IN
TL494IN.A NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL494IN
TL494INE4 NRND Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL494IN

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 4-Sep-2026
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)

TL494CDR SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TL494CNSR SOP NS 16 2000 330.0 16.4 845 | 1055| 25 12.0 | 16.2 Q1
TL494CPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

TL494IDR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL494CDR SoIC D 16 2500 353.0 353.0 32.0
TL494CNSR SOP NS 16 2000 353.0 353.0 32.0
TL494CPWR TSSOP PwW 16 2000 353.0 353.0 32.0
TL494IDR SOIC D 16 2500 353.0 353.0 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TL494CN N PDIP 16 25 506 13.97 11230 4.32
TL494CN N PDIP 16 25 506 13.97 11230 4.32
TL494CN.A N PDIP 16 25 506 13.97 11230 4.32
TL494CN.A N PDIP 16 25 506 13.97 11230 4.32
TL494CNE4 N PDIP 16 25 506 13.97 11230 4.32
TL494CNE4 N PDIP 16 25 506 13.97 11230 4.32

TL494IN N PDIP 16 25 506 13.97 11230 4.32

TL494IN N PDIP 16 25 506 13.97 11230 4.32
TL494IN.A N PDIP 16 25 506 13.97 11230 4.32
TL494IN.A N PDIP 16 25 506 13.97 11230 4.32
TL494INE4 N PDIP 16 25 506 13.97 11230 4.32
TL494INE4 N PDIP 16 25 506 13.97 11230 4.32
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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