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Amplifier Under Test

FEEDBACK

Other Amplifier
R 8-2. 7 7 D%

15V

68 Q

Each Output

Circuit Output

C_=15pF
(See Note A)

TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM
NOTE A: C_ includes probe and jig capacitance.

K83 HiBILI vyDIER
15V

ach Output I
ircuit I

om

Output

TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM
NOTE A: C includes probe and jig capacitance.
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JER N AERSIVET, Cr OGO EIED 3V IZETDHE, BIRFROEIENKHEL, REFAZVNEHHESNET, &
EEIL. ROXTHRESNET,
| _3Vv
CHARGE RT (1)
DOZXVFOFEINIIRDERYTT,

_3V><CT

T=
lcHaRGE )

FeHRAR D B EITIRD EFVTT,

. 1
osc =

7L BIESROBEEIT. v N R T U r—ar DRSO DA EE LIV ET, Ty a7
TVr—arORA . BRI IRER OB D5 T,

VTN R T TN =gy
1
Ry xCq (4)

T a N T TN =g

1

9335y R& A AfIH

TYRZALFIIATNCEY e/ NT Y RZA L (A7) ZHlE CEET . ANBEPRIRGOZ 7 EEIDSmWE
BN —HDOH NI S TAAS v F L7 v TP 2% Q1 BLO Q2 3 il & E 4, 110mV ONERA 7o Mok
D, T RFALFIEILA SIS VIIRBE T, I/ NT R ZA LT 3% (2720 T, T K& A LI N EIEZ N
THEGBIMOT Yy REA LT HRREME RSV ET, ZHUCED, AJIEEN OV 225 3.3V £ TETHZET. 7
Y RHA LZHIMED 3% 735 100% ETHIZHIEICEET, 7LV VHIHEER T8, 27— T 72 E 183,
DY —ANBHH N1 HIETEET, T RZA LHIE A T @A =2 AD A J) (I < 10pA) T, T =
—T A7V OBMFEN LB LGS AL E T, 72720 ARG AT, ANEKETD2HNERHYE
T BAEIRIIRERDOIRETT,

934 a1\ —%

AL R —HX, BV DV T 7L AL X ol —ZNE AT ASNE T, ZHUCEW AT B HRgSh, Z2etEosm b
LET, 22/ —F D ATNTIZEAT UL AN . ALy L2 VR AT ORI H T AR RS TE TS, a3
—HD, WTNDHIEE B AINSH NI RT o P AL ETOISERRIL 400ns T, A —/3—F 71471277 100mV
T9, AT, HELES D 300kHZ O#FIPFHN TOEMEIZOWT, A2 DA 7V LINICHERICHI T £,

9.3.5 /N)L RIRZEF (PWM)

A RL—HE, )V ARROEFREBATWET, ZO7DIZ, XA T -arT o Cr Ok O 7 EER,
TT— 7 T D INAAET HHAEME & LRSIV E T, A7 a3 T o AT, HlEE 5 A BEIES
NIZEANDZ AF—RHAAFNTONET, vy 2L, fEEZEDS T NERISS 7 D8R
W2 KT 2 =T 1« P A7V TOIELIRGET DX, HE 5 (27— -7 7 D)) 73 Cr OO EELIH K
0.7V MWL ENHVET, M/ VAR, 25— T 7 DOHNEED 0.5V~3.5V O#iH TETHZLI2L- T,
JEAHID 97% 735 0 £TELLET,
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936I5—-77/

ﬁji@m&/l’/ TT— TNV BIRL— AT A2 2TV ET, ZHUCdD, V) &b -0.3V~2V KW [FEIHHE
ANEBEEHENTEINET, EHEL0T7 Ty vV R B—EIRT 7O TEMEL, 377747
High @Jff“@“o ZhicEY, HA OV ARE O RN T HINCE T T EMSIL TN T v TEET, W OH T
28 PWM oL — 2 D AN T ) —R T OR Bkt ST AT2 , 7o s/ N VA MBS A BR L Ed, 7o 7
DOHINTEFR T 71285 T Low IS T ARSI, W DT 2 T IRSAT AF T\ p o T2 E TR KDV ANEE H )
LET,

9.3.7 tHAHEA A

HAFIEAINE, BT P 2208 5T o 27 VD E B TEIET AR ELE T, ZOATNL, 7SIV AR AT T
V7707 7ay 7 OEITT, HAHHIATNIIERA T, BRGSOV AR AT TV T 7Yy 7 ay 7 ZBR
7o M ZREERECEXET, AT, 77V — gl lo TERSNA B ESRETHAZ LA B XL TWET,
WHIEMEDOSE . HARIEA NI T 20 ERHET, ZHIUCED 7OV RRT TV T Ty - Tay I BT &
—7VEN, HAIBHHISNET, ZOF—RTIL, T yRZALGIE [ PWM 223 —X2 O I BB N5 7V AD,
WO ITo AR LS THHINTEEENET, Py a7 VBEDEE . HAOHIEA 12N D 5V V7 7L
AL Falb—H I T HOMERHVET, ZORW TR, FNENDHIINT DAL VR RT T YT e T
Ty SN E S TR ENIA =T IR0 ET,

938 A2 PRS

TL494 (2% 2 DDA NT U P AZ BB SV TNET, W GF DRIV ARZ LGS A —T e al sy | F— oIy X
LLTHER SN TERY , ZNFIUTEKR 200mA DO 713 —RRENDRHVET, NP AZORFNEEIL, — &1
RT3 XTI 1.3V ﬂ%{?ﬁ TIvH 7 AT RERL TIL 2.5V ﬂ%{ﬁﬁfa“ HZ, BEERG LT 57007 2 E
TIIOARFESITOE TN, B — A D EL CEIECTEA XS+ 72 Bt il BRI ihﬁﬁéhﬂ\i&m

9.4 T/NA ZADEEET— R

OUTPUT CTRL B> &7 T RICH e 758, TLA94 (I VNV RERII/NTL L - —RTEIELE T, OUTPUT
CTRL B> % VRep (e 3 5&, TLA94 (TR E D v a7 WV CTEMEL T,
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107 FTVr—> g qRE

&
LT o7 7V r—vaAFid, T o ARRICE EN56 O TIERL, Tl TIEZOIEMMEE 37w etz
TRAEVZL E A, fll 2 O BB 2 - OBEEVEIC DN TR, BERROEETHMTL TV e72<Zeic
RFET, BERITIAF ORI RELHFEL T AN DL T, VAT LOKREZHERR T DU BERDHY ET,

101 77V —2 a3 18R

WORBRFHFITIE, TL494 ZFEHL T 5VM0A OEREERLET, 20T 7V r—vavid, 77V r—yay - /—h
SLVAQO1 2Bk HLI=H DT,

102 KB LET7 TV - 3>

NTE331 140 pH
32-v
Input
— Cc2
5.1 kQ 51kQ 1kQ  25uF
R13
01Q
10-1. R4y F I EBEDEs 3>
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10.2.1 BREHEMH

. V=32V

. Vo =5V

« lo=10A

o fosc = 20kHz D AA wF 7 Ja e

© Vg=20mV =2+ —t"—% (VrippLE)
« Al =1.5A DAL 7B EFREA

10.2.2 FEHA/RRRETFIE
10.2.2.1 A &R

ZOEJRO 32V DC EJFIL, B 75VA O 120V AT), 24V IO A%ERLET, 24V O 2 RAPERRIE, 25
TV VR \ CE A AE L OB ICEIEIREST (0.3Q) £ 2 SOT4NZ A T UoYRREET (X 10-2 25
)

o

Bridge Rectifiers
3A, 50V

| W

20mF | 20 mF

PinName

120V

PinName

10-2. AHEBIR
HHOEFREEBBEL. 6 BLOKX 7 Ik TRESNET,
VReCTIFIER = VSECONDARY X V2 =24V x\2=34V (6)

V 5V
IReCTIFIER(AVG) zvoﬂo ~ 2V x10A=1.6A
|

(7)
3A/50V D7)y Ui RaR X, CNOOFFRESNI- R Em T LET, Ay T U7 O v a % X 10-1 (2
RLUET,
10.2.2.2 #/#EE%
10.2.2.2.1 R4%8%
ST DA F o EHREIAY S 5 BLON6 IHk T 5L, TLA94 BIRMm O FE BN HIEESN E T, BIERIT. X8 B
FOK 9 THEASINDEEHOMEAZE L, 20kHz TEMET DI IR ESNET,
1
Ry xCrp ®)

fosc =

Cr=0.001pF ##INL, Ry Z5tHLET,

1 1
R; = = = 50 kQ
T fosc X Cr (20 x 103) x (0.001 x 10-6) ©)

10.2222IT5—-7>7

TT— T U7X BV MDY E) T L REELEL PWM 2L C—EDH D EREMERELEST (X
10-3 &),
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Vo
14 RS
, ) 13 R3 Error STk
VREF P 51 kO N Amplifier
| } P R9
TL494 | R4 S1ke
5.1 kQ L
TL494
\
10-3. T5— 77 -wo>a>r
TL494 N D BV U7 7L AEIEIL, R3 & R4 1L~ T 2.5V IZHEIENET, HNEBEOEZEESLH.R8 & R9

(Z&oT 28V IZpFlshEd, HAZIERMEIZ 5.0V ICLF 2l — M 20 ERHL ST, R8 DRPYIZ 10kQ DT
Yiar—SafE L T EITO LN TEET,

T — T USRI ORENRE®DDHD =T — T T O Ry A TRIBA N 4 — Ry 7&h, A 0%
101 (AL FET,

10.2.2.2.3 BFRHRT > 7
OEPUX 10A DAMTETE 1.5A O || AT H#EEL CGEFHEN TSI S ERITIRO I/ ES,

I
le =ln + L+ =10.75A
sc=lo™5 (10)

EIHIPREIEE 2, X 10-4 (IRLET,

TL494 TL494

10-4. EFHIPRE 2%

BHLR1 BXOR2 1T, BIREIFE T 7 DOKEEAFNTHK 1V OREWEBETF 2R ELET, L R13 13, AFTFER) 10A
WZEELTZE & EBRHIR T v 7 O FE K R -1, AR EEINC 1V 2L ET, 17 OV ZRIEZ U6t LT/ &
nFET, R13 OfEix, X 11 THEINET,

R13=—- v =0.1Q

10A (11)
102224 VY7 PRI—bFETYRIAL A

ARG =T TS RFDAA T2 T I~7//x5f0>xwxé»1£wﬂﬁé WX, 742 o T o ORBICESTHRAET
BAR—RT o e =T 5O T HENHNET, T RIA LIS F A CEA720 V7 MAZ—RE IO FEHE T LAY
fHETd (X 10-5 25 R),
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Oscillator Ramp
- ﬂ} LM
‘ Osc
+
c2 Rr |
5
4
—|I
R6 ‘ 01V
7
TL494
Pin 4 Voltage

Oscillator Ramp Voltage

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

K 10-5. V7 b R& — FEIER

VT RAZ—NRIBEIZEY , T REA LGN T (B 4) ICADOAEE I EZ#EH 32528T DL REEZ P E
BT ZENTEET (K 10-5 25 H),

BHNE, 22 F oA C2 1Tk TF R FA LHIEAS B BV L¥ 2l —#ISBH B IR S, UL
HE—T VERET (100% OF vRFA L), 2272448 RE Bl TRESNAL, B —7 BHET 2T, HH0
2V AT oD EHIINL £, R6 & R7 OIEHUED LD 1:10 DG AF =Ty 7 %O 4 OEEIL 0.1 %
5V, 725 0.5V T,

V7 RAL—NEERIZ— %12, 25~100 727 « A7V OFIFTY, 20kHz DAA T2 7« L —KT 50 a7 « A7
JVERIRUTZ5E ., V7 BAZ—MEIIZIR D L2720 FE T,

= = 50usperclockcycle
T 20kHz D MoP y (12)

AT Y OEIFROATROOLNET,

_ soft — starttime _ 50 us x50cycles _25,F
R6 1kQ (13)

C2

UKD BADEIINS L EEITHIIEIFR I L > TRAET D AIRBMEOH L5E S A RETEET,
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10.2.2.3 1> 8505 D51E
R 22 F 7 mlE %, K 39 ITRLET,

Y -
s1

Vi D1 I ¢ R1 Vo

v = = = v

B 10-6. 241 v F > IRl
WBTRALZ D5 (L) DY ARIFTRDEFLYTT,

d = Fa—T YA =VlV,=5V/32V = 0.156
f = 20kHz (&7 B 1)
ton = AL WEH (ST BH) = (1/f) x d = 7.8ps
tof = F7IF# (S1 BH) = (1/) - ton = 42.2ps
L # (V- Vo) x ton/Al
# [(32V - 5V) x 7.8us)/1.5A
# 140.4pH
10.2.2.4 HHBEEDH

TANH AL B IR EFHE LTS, )7 VB2 IS D 74 B car T o Oz E L E T, Eifo
‘/?“ VWIE AHE A KRB, BREEEINCHERLIELOLL TET METEET, @7 VA Z BT 5

I Vo VRO BH A A 7B AN BB IR D A LI DN AR WL E R HV ET, LI ->T, 22 TH
f%‘éﬁk IXFFE A B ME YT (ESR) @ 2 5T, i K ESR &, fE €SN/ —27 Y — =27 - U7 LB
[ELE—2 o — =2 Uo7 )VEFEDRRICE SN TGRS ET,

AVoirippie) ~ _V__ 0 0670

ESR(max) =
Al 1.5A (14)

Vo Uy 7 /VEEARGH HEED 100mV Kl 4 5720 b Bafe/ N5 & C3 13, : 15 ([Zit> GRTREAS L E T,

ca_ Ah 1.53A _oauF
8fAVo  8x20x10°x0.1V (15)

K ESR 7% 0.074Q. fx KUy 7 VETE 2.8A 72D T, 220mF, 60V O T H %58 IR L £,
10.2.2.5 RS> R - /XT— - R4 v FDEE

"L DAL oD — e 2L F|ZhE NTE153 PNP KT A7 - T A% E NTE331 NPN HH IR PRS0 G FiT0vE
T, T 2 DDORT— T RA AL, PNP NAT VYR 2= bR AR TR S TOVET (X 10-7 25 /R),
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NTE331
32V ® ®
R11 Q2 R12 Al
100 Q 300 |0+7=10.8A
Q1
NTE153

b
R10
270 O

_ 11 1oﬁ
TZ

—] Control ||

TL494

8

B110-7. /XD — - R4y F - O3y

AT VYR H =D bR, R ER 1o + Al/2, 77205 10.8A TRMSELLERHVET, 10.8A I2F
FH2 =V b ® heg 11, TLA94 OB K aL 728 250mA Zi8 270059, H0c @ T A RERHVET, A
BN TWA NTE153 & NTE331 OHARIZE S& | MB /2 U — - 2T O/ NNFENZ X 16 7353 18 T TTHE
T BHE144mA IR0 ET,

hee (Q1) at Ig of 3A =15

(16)
hee (Q2) at I of 10.0A =5 (17)
IL
o +—
ig > 2 > 144mA
hee (Q2) x hee (Q1) (18)
R10 L, kO THEINET
g < Vi~ [Vee Q1)+ Voe (TL494)]_ 32-(15+0.7)
- i 0.144
R10 <2070 (19)

INHOFHEICESE R10 I3 ED I VWEREIRGE TH D 220Q AABIRENTHET, #HT R11 BEXUYR12 (20,
AA T T ST AE N TN I CWNDEEIAA T L T " T D AZ DX )T HE TEET,

ZZTHBLCWAEIRIL, TL494 @ PWM HlAE [ O F kMt 2R 30 T3, ZOEPRFHT, TL494 TEHTXS
2L OEPRAE T RE, FIEREEE O HMEEZ R TQOET,
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10.2.3 BABMDOT7 TV 45— a v thiR

Vger — Reference Voltage — (V)

((
1 2 3 4 5 6 71
V| - Input Voltage - (V)

®10-8. Y7 7 L REEEANEBE L DR
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11 BIRICEIT S #REIR

TL494 |X, 7TV~40V O AN EIREEFPA CEET DI SN CWET, 2O ANERIIT#ED 2L F ol —ay
PITONDVENHNET, AJTTEIRDT SAZRNLEA LT UL EBENTWAIGA ., BT7Iv 7 « AR a7 32
R TCNNIRBEOBINDLEITIRDZENHVET, — KNI 4TUF OF 2V -a T IR ET A, iiaSh
HHTEINC LS TRRDGERHVET,

122479 b
121 LT MDAHALARSA

W T 2TA M FAT DT FFO AR EMI DA Z 72 2L TTESWN, flEL T, brA R —AAD E 277
ALFIERDVES, A —T a7 iE EMIFREDMEL  RIHE B ) ORURES b B0 LB S BB S 1555
B TEES, A—T - ar a2l 55613, 54 PCB IS8 L CEEIZLET, AT v 7 a7 3d@E, kbE
FLLARW AR RAESEET,

1211 7 4 — BNy VEi#R

T4 =R VBT, A Z T ERIARDLNEIRDOEARE TEDETBET IOICLET, Fo, 74— Ry ZE#HITT
EDOLETEHERIC, ZDRSTDILEZMFIL TTESW, ZD 2 DI —RAZITRDTEbHV ET I, Eb bk
SUBERHDHEET AF 72D EMI MDD /A XN DIERS T HZEDIFINEHETY, AJie/ed, PCB LTA4#7
ZLBSHAIDENZ 74— Ry VBLREBEE | W OB TR 7L — THliE DI L ET,

1212 AlbHha>5so4

EO/NSNETIVI AT ANE e ar T oY e T 5551, IC O VCC B O TEL72FEICAE L ET, 24l
X0 ERRDA L H B ADE A AT REIR RV PERRL . NI D IC L — o) — U IR BEERA MG T& 3, —# o
BRI, W IL L EPED T | HAMDT 4 —R A7 BT (=R T 4T — R o oSk Bl T 5 LB Y £
T, ZOWED, IC OTEXLETEUCEELET, FHEEa T o2 H AT V—RENEIRD, AL—KR—/L
AL TERSNAHERE EOT T I /A XDl O AT REMEMEL A2 £97,

12.1.3 HEZR®

N Z R T DT OAMFTIT OMEEB LD IC OIFICEE T AMLENRHVET, TANZ T T IOV TDRL
BERICERH C, REFEEOHMEBEIOLET, ZThOIX, A X 7ZEFIL TR0l ET,

1214 BBETSVR - T=2

o TRTOER (KER) BT TELETEL, BRI T, KSUET, U7 PCB FEHCTIE. BoRR O /M
2T T 5120 15mil (0.381mm) I2 522 B EID L ET,

o AUHEIE HIIarT oY XA —RIE, AR IR BANZIEBELE L ET, ZAUCED, BRI R E IR AL
VT U T EFRBTEIT EMI DS SNDZ LRI TEE T, ZAUTK ST —R A Z 7 X AL § 5D
T, BEMELFIERL I /AR 27 VX7 HiERELED L ET,

s IC, AT oy Hiar T oY BEXOWNE A4 —R B4 T256) D7 T7URE, F TR T — |
B O WL TR L £9, PCB OAINZ TR - 7L — U AR E T A2 RS ET, Zhuicky, 7
FTUR =T ORRZERRIT HEEBIT, A X I ENOHEEND EMI 2L ZRIL , /A RER CTEET,

s 2BIVZVZEEEOYE. VTR T LU CERT L — (BREARETS MR E S TS T —
V) EEET L —r (JRESCHE L F DM ESN TWA T L —) 245l ., PEREZ 1) LSBT LN TEET,

o BT, BRSO — U BT AT OICE T AT AN ERHET,

o FHRT 1 DOTL—U BRI T L — AT KBEDEREZEDLERH LA 1E, 200mA OFEFT L2 1 DOEHE
BT HTAIEEBEIO LET,

o AT LT ERN—T BEICFRICHRND IR AR E L E T, Ay T 7 XL —FOEIEFIRIZID, 2
DOEBIVRENRHVET, 1 DIFAANYT VAL DOEE B 1 DIFAA YT BAT7DLETT, WTHOIKETS, Bl
EEEL CWODEFREMIC LS TERNA—7 DRI ET, 2 2D OREOZNZEIN T, Ef/V—7 RGN
ERTHIOC, BIEMEZEELET, ZHICkD, 2 SO A7 LB ORI L DR O Rinz bk L i
EMI 2 C& £,
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12.2 A4 7D MMl
LEGEND

Power or GND Plane

QO VIA to Power Plane
<"1VIA to GND Plane

[1] 1IN+ 2IN+ *
[2]« 1IN 2IN+ [15] Vee
3 FEEDBACK REF 14 f
<t L gt T
[a] __ Jorc S vt 1l O
o T o0 2 v T O
T EWAVET e c2 1 >
7 GND E2 10
(] | [10} \
8 | o
©
=1

i _ jx»

GND

.

12-1. i REBROART X TEBROVAL TV b

1BTNARBELURF A fDYR—F
13.1 B1E

T RNTOPEIL, ENENOIAEITFRLET,
13.2 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“ \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

13.3 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

14 A h=hv, Ryo—2, BLUEXER

LI DR —N2iE, A =Hhn Solr—Y  BI OB A ERATEHINTONET, 2hbDIERIZ. fEEDT
PNARZKH U TIRMESN TWB R OT —ZTT, ZOT —ZI P ERLKERINDLZLENHY  FF 2 A MR SETSND
BELHVET, KT =X — DT IU W EF S TOAIGET, mimE AR OFAZ BTSN,

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback 21

Product Folder Links: TL494


https://www.ti.com/lit/pdf/SLYZ022
https://www.tij.co.jp
https://www.ti.com/product/ja-jp/tl494?qgpn=tl494
https://www.tij.co.jp/jp/lit/pdf/JAJSOW3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSOW3I&partnum=TL494
https://www.ti.com/product/ja-jp/tl494?qgpn=tl494

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Apr-2024

PACKAGING INFORMATION

rderable Device tatus ackage e Package Pins Package co Plan ead finis eak Tem em evice Markin amples
Orderable Devi S Package Type Package Pi Packag Eco PI Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Sampl
@ Drawing Qty @ Ball material ®3) (415)
(6)
TL494CD LIFEBUY SoIC D 16 40 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CDG4 LIFEBUY SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CDR ACTIVE SOIC D 16 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 TL494C
TL494CDRE4 LIFEBUY SoIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CDRG4 LIFEBUY SoIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CN ACTIVE PDIP N 16 25 RoHS & Green NIPDAU N/ A for Pkg Type Oto 70 TL494CN
TL494CNE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 TL494CN
TL494CNSR ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494
TL494CNSRG4 ACTIVE SO NS 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494
TL494CPW LIFEBUY TSSOP PW 16 90 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T494
TL494CPWR ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T494
TL4941D LIFEBUY SOIC D 16 40 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL494]
TL494IDG4 LIFEBUY SoIC D 16 40 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL494]
TL494IDR ACTIVE SoIC D 16 2500 RoHS & Green NIPDAU | SN Level-1-260C-UNLIM -40 to 85 TL494I
TL494IDRE4 LIFEBUY SOIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL494I
TL494IDRG4 LIFEBUY SOIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL494I
TL494IN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 TL494IN
TL494INE4 ACTIVE PDIP N 16 25 RoHS & Green NIPDAU N/ A for Pkg Type -40 to 85 TL494IN

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.
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@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© | ead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer:The information provided on this page represents Tl'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 TI 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
LR ey R g T
o| |e e 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 OO 0O 0O 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
TL494CDR SOIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TL494CDRG4 SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TL494CDRG4 SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TL494CNSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 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 10.3 2.1 8.0 16.0 Q1
TL494IDRG4 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 340.5 336.1 32.0
TL494CDR SoIC D 16 2500 356.0 356.0 35.0
TL494CDRG4 SolIC D 16 2500 340.5 336.1 32.0
TL494CDRG4 SolIC D 16 2500 356.0 356.0 35.0
TL494CNSR SO NS 16 2000 356.0 356.0 35.0
TL494CPWR TSSOP PW 16 2000 356.0 356.0 35.0
TL494IDR SolIC D 16 2500 340.5 336.1 32.0
TL494IDRG4 SolIC D 16 2500 340.5 336.1 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)
TL494CD D SoIC 16 40 506.6 8 3940 4.32
TL494CD D SoIC 16 40 507 8 3940 4.32

TL494CDG4 D SoIC 16 40 506.6 8 3940 4.32
TL494CDG4 D SoIC 16 40 507 8 3940 4.32
TL494CN N PDIP 16 25 506 13.97 11230 4.32
TL494CN 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
TL494CPW PW TSSOP 16 90 530 10.2 3600 35
TL494ID D SoIC 16 40 507 8 3940 4.32
TL494IDG4 D SOIC 16 40 507 8 3940 4.32
TL494IN N PDIP 16 25 506 13.97 11230 4.32
TL494IN 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
INSTRUMENTS
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T s g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should
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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 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

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/A 02/2017

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.
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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/A 02/2017

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

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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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