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7.5 AR, ZEHER )

FEHMERE (1 B SRR A N AR IR A TS |, Voo = 15V, f= 10kHz ( BRAESA Y] )

TL494C. TL494I

2% TR AED . ;@g . BAT
i R (REF) lo = 1mA 4.75 5 525 v
NI A Ve =7V & 40V 2 25 mvV
R lo = 1mA Z 10mA 1 15 mV
4 HH P B (AR AL ATp = BUMEEBRKE 2 10| mvv
o Bt o FRLIE ) REF = 0V 25 mA

(1) XNTERN “BoME” BRORE” BIZAE, TS AT H 0 T4 E RO N AE .

(2) FRZHBEEFERARWS , Pra AEEN Ta = 25°C I HI(E.
(3)  FEBRHFLEIN (M AR —HD

7.6 SRR | IRG AT
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AR (bR 25 C) i Voos Crv Ry Al Ta Wil 100 Hz/kHz
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BN ISR Vo (FEEDBACK) = 2.5V 2 10 mv
BN 2 i L Vo (FEEDBACK) = 2.5V 25 250] nA
F N B T Vo (FEEDBACK) = 2.5V 0.2 1 LA
SR P 1 Ve = 7V & 40V 0.3 % Vec P v

FEEF H FEROR AVo =3V, Vo =05V % 35V, R, = 2kQ 70 95 dB
B 2 Vo =05V % 35V , R, = 2kQ 800 KHz
SR L AV = 40V |, Tp = 25°C 65 80 dB
Kt (FEEDBACK) Vip= - 15mV % -5V , V (FEEDBACK) = 0.7V 03 07 mA
K1t 4 B (FEEDBACK) Vip = 15mV % 5V , V (FEEDBACK) = 3.5V 2 mA

(1) BSHEEEERAZWS , A EUEIN Ta = 25°C I IIARKI(E .
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711 BRRE , BORG
5% WA A o PRE g we
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RrplaiR i B S AR T8 Voo = 40V s 15 ™
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(1) BRIBEEZNSL | P SO Ta = 25°C I R4,
7.12 FFR4FE
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2% AL A o PRE g we
Bt 100 200
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"N R R] 25 100 ns
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(1) BRIREEZMSL PSR, Ta = 25°C B {H.
6 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TL494


https://www.ti.com.cn/product/cn/tl494?qgpn=tl494
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS2I&partnum=TL494
https://www.ti.com.cn/product/cn/tl494?qgpn=tl494

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TL494
ZHCSQS2! - JANUARY 1983 - REVISED JULY 2022

7.13 B RURHE
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8 ZHNERR

VCC =15V
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2W 2W
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4 8 1
Test DTC C1 Output
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1 =
RT C2|—@——————— Output2
10
CT E2 __|_
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16 1IN= [ Error
J_ @ 2IN+ | Amplifiers
I W] PV
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7
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Voltage
at C1

UL

Voltage
at C2

Ul
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Threshold Voltage — —
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Duty Cycle
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Amplifier Under Test

FEEDBACK

Other Amplifier
Bl 8-2. KA HRE

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.

[ Each Output

—— e e e e 68 Q

& 8-3. LR HIRACE

Circuit

Output

2w

(See Note A)

TEST CIRCUIT OUTPUT VOLTAGE WAVEFORM

NOTE A: C includes probe and jig capacitance.

&l 8-4. KGR ERFEASACE
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9 {40t BH

9.1 MR

TLA94 FIBETHAMU LS 7 $2 il T ¢ s I8 T 75 10 2 LA oA e iy LIS T DAAE SR VT 22 S8 A 1) S 9/ BEAS B E o BT
TN R BCR . TLA94 2 — 8 58 AR 4 ik 5 VA ) (PWIM) 2 81 BB o i S Bk o 0 0 1) 7 90 A 7 1 e Pl 7 2
(CT) LB R 3 28 7= A W4 15 T 5 AN 2 HIE 5 1T —AME ST R . M E R THREERGES
wF, o a . BEEEHE S RGN, AR AL T BRI AR 5 Rk, S R e S (R 455
— Ak ) ik e A o A8 UK R ) 1 kb 51 S B AN RS R IR A B2 6 TL494 TAE R B IAE
B EZ M ti.com FIIAESEN T

9.2 TR T HE K
OUTPUT CTRL
(see Function Table)
1
RT3 Oscillat ?
cT.5 scillator Q1 8

1D Cc1
Dead-Time Control ¢ D—Q
Comparator E1

~0.1V ¢
DTCLO’—:OD ’——EDI’/\ > C1
=

- PWM c2
) Error Amplifier 1 Comparator ;Di:DO_@
—_ <
1IN+ > P -
1IN- 2 | Pulse-Steering
Flip-Flop

Error Amplifier 2 12
16 Vee
2INy —| ¢
>
2IN- A | Reference 14
REF
Regulator

p (D ! GND
3 —>

FEEDBACK 0.7 mA
9.3 HrPE Ui
9.3.1 5V E#Efa 5
TLA494 P35 5V FeuEAa Ik 284 Him A REF 51 . B 7 MtRe iz 4h |, R Mar BEAaIEsS , v RErH
W, NI Bk ek 2e . PRV% 8. IR H EL A 2 A PWM  HLA ge (it v . %48 I 2% K FH A B
H A/ N L B | AT7E 0°C £ 70°C 1 B ARIE X TAE IR FEVa B N AR Fr R e M ( Z846/NF 100mV ) o FEER R
PINBE T LLORI P RS HE AN BT B A2 2% 5 10mA [ Gk s IR vl B T BN B B i . 2 FEUEAE B FE N £5% 1)
UEKERE , FRAE TV 2 40V [ N H T B 9 AR RSN T 25mV FIREE . X TFRT 7V BN L | iZ58 )68
SAEETNI 1V T8 BB P A 3 AT R
9.3.2 IR
PR% 2% NFE X I A AT PWM LG 28R AE IEFE IO | DUME 5 &Rz dilfE 53T .
PR 2% AR @ L i B U 244 Ry I Cr AT W8 - k3% 88 DA E L N /MR THIS R 25 88 Cr 78 H (Z HEIRME H
AR LSS Ry R ) « XMIEN RS AR RIM RN . 4 Cr LRIHBIEIAE] 3V i |, #3535 HEE 20
Hgod , FFEHITA 7 BE M. e mEmRE LI AR
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3V
ICHARGE = R_
T (1)
BRI
3VxC
72251
lcHARGE )

PRV s IRy

P

oS¢ Rt xCy @)
{HI2 , PR3 28 RANAE B N H P& TR AR . X THEMN A | SR 2 IR 2 R 1 22—
BN

1
B RT X CT (4)
HEYR S H
fo 1
2RT X CT (5)
9.3.3 ZEX B [a] #5 1

SELX I TR P2 i N AT S (IS S /NGRS 18] ( SR rIF ] ) A3l e 4 A\ B R TR 4% B RIHBO R, HREER I
B VR AR IR R AR Q1 A1 Q2. 110mV (14 P 1 5% 1 R L mT A DR 76 56 IX IS [ 32 1 i N S 12 B IS £ S5 /1N B8 DX (1]
2999 3% [F1FE XIS TA]4% il N\ i e PR s 2 M BB DA ) BRIE , A N U AN OV AR 462 3.3V I, WIS SEIX
1] (23 3% B ME 3% F 100% ) BEAT Ak A BhavalEmIge /) , nrdd Ah s R, A
RETRRAS o SEDCI [RZ A Z — DD S IR RA (p < 10 wA) |, WEAE 7 B0 Y o5 2 L dEAT B o b ] (15
DU o (ES , Oy 7REAT IEBRR] , 2RI . JTER 2 — PR E LRI AF

9.3.4 b3

LR AR M BV FEUERS A5 AT i B . IXAE T ASCIL S N IR MR, TS i e k. BB A4 N BOA 1R i L
%, P 205 1k B B A Ak A o PSS AT —F 45 - S N S0 HH A A4 R LIS 8]0 400ns , i3k A
100mV. JXARE AT ORAE 1A F 30 A s EH EAT IE 1), AT ZE LY 300kHzZ JE I NiZ 1T

9.3.5 ik % i (PWM)

EU 25 3% I SR A0 A H Ok 2 TR s ) . it BRB T B 2R 28 Cr KRk H R 5 35 22 OK 88 4 H i 12 45 5k
ITECHE . A R B NI & — AN R R IS SN A N T R . BRGNS S (RE
KR ) B Cr EfEE R 0.7V DAZR IE& HIZ 5 | R R DLIROR S ERis AT |, e F i) L s P & AR 1
A . [l 5 2 IOK B i D FE R A 0.5V 284k 3 3.5V, it ik 55 20 5 AR 3017 97% 284k %) 0.

9.3.6 IRE K

PR B 2R E THOR 2R V) IR B . X FERT A N B4 T - 0.3V & 2V N, KT V.
ANTBOK 2880 EL A B i B e YR SO B8 B0 1 - AN A S T R TR, AR ANIBOR 28 al ik ay B DL R S Ak
MR TR A AR PWM ELA 28 (1 SOM B N B HEAT “Bl” 85N 75 B kb g R ROR 8
TSN, RO B IR BRSO RR R BN T, DS FE AN OR B8 1 B N S IR s 4Rt B R ik e gt
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9.3.7 S FEHIEA

o R P AN DRGE T A R A R DOFAT B ORI s AT o AR NS I 2 1 fid A o BT LU i R
MNP, AT E AR, SR & B 1 A SRS . IR BETE |, RN SRR T R E SR [ E
Ao EFATHUT |, R N L AU . XA O B L Rk o e ik e AR R AR IR S . AR, JEIX
P TA] 42 £l /PWIM - B 25 8 i ) s S0 A v £ 1 b ot P R AT Ao AEHEIRARICT b 4 1 i N 0 A0 452 1) P9 8
SV HEMERS LAY . ERXAEOLS |, AR S AR ke e T i A AR AT RSB R

9.3.8 Hiil A E
TLA94 EHF M IR . Wi f AR AR B O AR TT B R S AR TT %, BN ERRERE E N B4 H A 200mA

PHLIR . XL AR A IOV R L A R S AR B /N T 1.3V, FER S ARERFE AL B /N T 2.5V, S Bl iy Lk
BURKIL FETIAE ORI TIRE | (B FRIR A R I AS a2 %, DRI R TE i RO L il

9.4 B{rohaeR

2 OUTPUT CTRL 5| JIEREFFE M Im i , TL494 DA Huim s fAT# iz 1T . %9 OUTPUT CTRL 5| JIEZF] Vrer
i), TL494 DLIE T AR 20z 1T .
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10 57 FFISEE
&

PR BB 43 145 AR T T1 38R YE F , TI A GRILAERR A e . TI % N5 5
SR IE TS . 2P B  , AR R TRE .

10.1 MAHBEE
LR B 546 ] TLA94 Skefild 5V/10A HLE . 1 P EY B 3 FH - SLVA0O1 .

10.2 L RY N F
NTE331 140 pH
32.v ° Vo
Input
NTE6013
R11
100 O
5.V
REF R8
R1 R2 5.1k

1kQ 4 kQ

= = R9

5.1k
16| 15| 14| 13| 12| 11 10| 9

5-v
REF

51kQ  51kQ T 1kQ  25,F

R13
0.1Q

A —e

El 10-1. FFoRFFER o

10.2.1 #iFER

. V=32V
° Vo=5V
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+ lp=10A

° fOSC = 20kHz ﬁ%%ﬁ%

* Vg =20mV IE-I&1H (VrippLE)

Al =1.5A HLERZSHIRARL

10.2.2 FE4E IR

10.2.2.1 A B

LEHLYR R 32V B A e ThE N 75VA 11 120V Fi N 24V HiH AR RS . 24V IR GRAMRK IR ] — A2
RS, — IRV HFEZE (0.3Q) MR IENR AR E (52K 10-2) .

Bridge Rectifiers

3A,50V
030
120}? ‘ A% —L —L PinName
20mF | 20 mF
PinName
& 10-2. Fy )\ BLIR
fi LR EL P PR AR R 6 R AR 7 W
VRECTIFIER = VSECONDARY X V2 =24V x~/2=34V ©)
Yo OV 10A=16A

| ~—=xl~ ~
RECTIFIER(AVG) ~ /- *lo ¥ 2o+

| (7)
3A/50V A U 25 A I S TS A4 A 10-1 o T e A4 3 0
10.2.2.2 #1185
10.2.2.2.1 I
P AN R 2 AN FH B8 2 5| ) 5 FN 6 vl TL494 Ry 834 . IRy as W B NTE 20kHz FizgiT , o H
R 8 FFFER 9 THE AT JCHE -

£ _ 1
0oSsC —

% Cr=0.001uF 3t Ry :

1 1
Ry = = = 50 kQ
T fosc X Cr (20 x 108) x (0.001 x 10-6) ©)

10.2.2.2.2 EERR
IRZOKARHE BV B R AR 5 ST LR , FEIATT PWM DLRRRE & 1% R (1SR 10-3) .
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Vo
14 R8
- 5.1 kQ
, ) 13 R3 Error
VREF P 51 kO > Amplifier
| } P R9
TL494 ‘ R4 5.1 kQ
5.1 kQ =
TL494

K 10-3. REBCKERI S

TL494 3 5V FEvEH K R3 F1 R4 40N 2.5V. Hirt HEIRZE St R8 A1 RO 0[N 2.5V. R A2k
B R RS R) 5.0V, AT LAE A 10k Q A ESAE R8 HEAT IR .

AT IR E RO ES SRR E M |, RZERCRES M BT Ry R B AR ARG, MR 25 B2 101,
10.2.2.2.3 RIS
Z IR N EAE 10A FUEk R 1.6A (1) 1 $2IE |, R R ER A

I
le =ln +L£ =10.75A
SCT07 (10)

P 10-4 B PR HLE -

TL494

& 10-4. FRIF B

HFH R1 A1 R2 76 PRIEBOR 10 AR\ i 1 B K20 1V SRR . MPH R13 S50 ik, Uik imii s
10A I, 245 FRITBOCER AR SO 5 Htin 1V LS . 6 K58 S A RO/ o A8 5 A 30 11 mTiH SR R13 IIMEL

R13=l=0.1Q
10A

(11)
10.2.2.2.4 %S 3 FEIX i &)

9T AR A B TR0 AR Ry, 0 0 AL L i F A T R B R SR . T RT RAEAT SR DX (]
FEf, OB B LB SEBURIX fa B (12 1E] 10-5 ) o
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Oscillator Ramp
14 | +5V /MM
‘ % Osc
+
c2 Rr |
5
4
—|I
R6 ‘ 01V
7
TL494
Pin 4 Voltage
Oscillator Ramp Voltage
l/ " —
s
PWM Output |—| | I | I |

El 10-5. 3K )5 sh B %

B 0 FL S g A7 R 5 RTS8 A DX I TR] 4 ] i N B

10-5) .

Y], B RS C2 SR FE X I ] 42 i far NERBE 5V Fa [k 2%
R6 #EATFEHL , far ik TE S e s in |, BRI HIA SR 2R
4 (JHE A 0.1 x 5V, Bl 0.5V,

(SIB04) , wrikfa om0 bk 58 218 80 (35 2 B &

, NTIZE 4t (( 100% FEIX I [A] ) o BEA A st

A ik. 2 R6 M R7 BFIRFHEEY 1:10 I, JE 805 51

B B [ E H AR 25 F) 100 AR IRV A . W R 20kHz JFOCE AR T 50 AN B T, S B

IS

f

= = 50pusperclockcycle
20KkHz - oHeP y

Na , N A A S RE

_ soft —starttime  50pus x50cycles
R6 1kQ

Cc2 2.5uF

XA Bl VR I o) L A 30 PN T RE A AT AT R RS T

(12)

(13)
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2

10.2.2.3 BHEHE
15 F T 2% FL R T ] 39 T o

L
=20 -
S1
Vi D1 I c1 R1 Vo
v = = = . A
&l 10-6. FFo<HaLH
Jiri HLigAs (L) RS
d = duty cycle = Vp/V, =5V/32V = 0.156
f = 20kHz (design objective)
ton = time on (S1 closed) = (1/f)xd=78us
toff = time off (S1 open) = (1/f) - ton=422us
L (Vi - Vo) xton/ AlL
= [(32V - 5V) x 7.8 us]/1.5A
* 1404 uH
10.2.2.4 it 25

TR IR B TSR A D I PR A R DA 2 Bt ST EOR o AR R T DU R AR AL BELRIT L 1
HREAR . N T IR RAFAIUEIE , QUM AU AR T ik 83 B LR A BB AR . (R, PR DR AL 2 F s A
AR HR AR (ESR). MR R RE -0 F S0 Fi s AT e B 8300 LI 2 ] (R 9% A T 1545 i K ESR.

\Y

I\
ESR(max) = — 2(eple) _ ~0.067Q
Al 1.5A (14)

ERSEH Vo el IE(RFFES T 100mV B3 ERFTAY C3 B/ | LRI st 15 -

o3 AL _ 1.59 _oauF
8fAVy  8x20x10°x0.1V (15)

XA AT AT kR 220mF. 60V HIZS 8% | RN NI K ESR N 0.074Q | 5 KSU HL N 2.8A.
10.2.2.5 EAAEHFIFFiE

i AR BE T ¢ NTE153 pnp BX3h A Al NTE331 npn %t iR B A pl . IX A L JE 2844 LA pnp YR A A AR
LR I B TR (ES MK 10-7 ) .«
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NTE331
32V ® ®
R11 Q2 R12 Al
100 Q 300 |0+7=10.8A
Q1
NTE153

b
R10
270 O

wl [ o] |
Tﬁ

—] Control ||

TL494

8
Bl 10-7. BIEFF B
BE

53 AT ERL I DA ZBAE B KA HY IR 1o + A 1L/2 (B 10.8A ) FiAEIMIAT. 10.8A INFHTIEME heg BAEW S |, A
AT TL494 H) 250mA & KB M R . RIE S AAR) NTE153 A1 NTE331 Jitg |, @ik A2 16 25 FE
3 18 THE AT ) T S B /N IR B HRL A 144mA

hee (Q1) at Ig of 3A =15

(16)
hee(Q2) at I 0f 10.0A =5 (17)
IL
o +—
ig > 2 >144mA
hee (Q2) < heg (Q1) (18)
R10 MfE i FTH5
R10 < vV, - [VBE(Q1).+ Ve (TL494)] _32-(1.5+0.7)
i 0.144
R10 <2070 (19)

RIFIX L4 R 8 R10 EFEA S kil F bR FERHAE 220 Q . HEBH R11 Al R12 78 < I Fo ¥ % S A
PR B T TR

PEAL BT RLR R 1 TLA94 PWM ) BB B RS 1 . XA IR R [ TLA94 $RBEIIVF 22 siE T HI 7772
LI B 2] L 6 1) 22 Th e

18 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TL494


https://www.ti.com.cn/product/cn/tl494?qgpn=tl494
https://www.ti.com.cn/cn/lit/pdf/ZHCSQS2
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSQS2I&partnum=TL494
https://www.ti.com.cn/product/cn/tl494?qgpn=tl494

13 TEXAS

INSTRUMENTS TL494
www.ti.com.cn ZHCSQS2! - JANUARY 1983 - REVISED JULY 2022
10.2.3 S % HastE th 4
6 55
\Tf 5 ()(J
(]
&
s ¢ 55
]
& 3 §§
:
1 2 §§
]
=
1 (>(>
0 ()()
0 1 2 3 4 5 6 7
V| - Input Voltage - (V)
K 10-8. EA: R 5N\ BERFIR R
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11 BRI

TLA94 TI7E 7V % 40V (% \ H U b T 5 B P T0 2000\ LY A 0 5ot B A7 R o S A L T B 3
TR LIS | TS ABR T W 5 F 2R 8 2 AT RS IR T A K A R A U B R A Oy AT u F AE 2
S (H R IR 2 DR R A R AT S

12 £ J=)
12.1 fifATE

g% 2l A BRI R A S A AR EMI R o B, AT 3R TR AN 3R 1Y) E RS HLURRES o I RX 223 AF
HAR EMIREIF Hom BART S 2 ML, T P BORGEs o A R PP, B Ak 5T PCB.
PRIR LI 2 A A AN B AR I 75

12.1.1 RIRALR

AR S AT 24570 1 F R M A EL AR 2 . O Lk S B R T e L LR B 2. IX R (A N A
(EL 2 v 5 SC B ) e 4o Oz 2 P RS EMI AN MR Y. 72 PCB 5 r B AR X 8 — (A 0 S I8l 2%, Ak
PP IR P 73T

12.1.2 A\ AR

L HRAG P B N DB SR AR I, RO LA R AT e IC VCC SIAIRALE . IXFERR T e 2 MUl BRI 2
AL, FFPNER IC BRI BN L T Y o — SR T T B A A b i 4 B S B S5 L BB AT i R 4, I
WH N TR E . L, 3R R AT RS IC BB .l R R A R W] ABAD 5L K R
IR ot L AR A R P AR S B AR

12.1.3 #METTH

AT 3R A e R RO AR AMEE T B N SR I 1C TRCE o H T D Fi 22 i PR ) S ER] b Akt S 3 D 2 i Ul 2 e
o REETLAF AN AR AR H SE R AR AL E

12.1.4 BB FTH

o fERTAHIR (KA ) AR RERT . B HSE. fEARiE PCB AR L, SR MR R AR I 0t e IME DN AR S
15mil (0.381mm).

o R B AR A TR RS AT RED LRI . XA Bl e S R R A AR ) DK S R AL T A
EMI. Xt/ 1 5| e AT s bl MTTRD 77 A AU IR ZE R IR A AR U L IR AN L B -

© IC. FANEELS. Rl A SR A (W& ) RN R EAE |, RSP T. /£ PCB
P A B — NP T o2 — AN R TR 2l i sl D e R g 22 DL S MR 2 et R R ) EMI
R EFARIE T

o NTHEEPRNZ R, AT LS AT AR PR (R A T TR A ) A ST (A
R AR TR AERIALE ) 220, LA mitERE.

s AEZERLE, FEMAHEARGERE LA F P .

o IR E KRR AR AT AR SR 5 P, W R 200mA R HLILAE MR AL .

o HEBIALE TR RRIA S LLA —J7 B IR . W T OT SRR ISR M AT 20, AP A RS . —AORTT
RITTFITBPRES |, 53— R IT R RPN PR . AR SREHIE |, #RaA — A 20T IEAE AL T ) IR 1 B
HHRIA G . B IR E I B ORAE PURCIRZS TP 0B — AR T, A A s 2 LR R ) 1) 23 . 3K AT LA
RPN 0 2 18] BRI 26 51 S AT B e, IR AR S 1) EMIL
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12.2 A RaBl
LEGEND

Power or GND Plane

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

1 1IN+ 2IN+ 16
16

[2]+ 1IN 2IN+ [15] Vee

T -
3 FEEDBACKﬂ- REF 14| Il > - .
OUTPUT 7Y

DTC %_7 CTRL I

H 5 CT I:I Vee 12 O

i
=
it

RT C2

L

7] Jono e
8 |

C1 E1

indino

GND

.

& 12-1. £ A E KB HEBORES R AT R

13 A SO ST HF

13.1 Fitp

P T bR BN & H BT E Y7 .

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.
‘Sf: \ 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 RiER
TI RiER ARARERFH IR T ARE . BB e .

14 HLI. HEMTTAGE

CUR U A S AU AT AT IS S . XS5 R f i 2 AR T I ol e . Bl iy 225, A S ATE R,
HAZ X SO AT BT . A/ SR SRR I S8R ARA 335 2 B 7 0 B A
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TL494CD ACTIVE SOoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 TL494C
TL494CDG4 ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CDR ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU | SN Level-1-260C-UNLIM Oto 70 TL494C
TL494CDRE4 ACTIVE SoIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494C
TL494CDRG4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 TL494C
TL494CN ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 TL494CN
TL494CNE4 ACTIVE PDIP N 16 25 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 TL494CN Samples
TL494CNSR ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494 Samples
TL494CNSRG4 ACTIVE SO NS 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 TL494 Samples
TL494CPW ACTIVE TSSOP PW 16 90 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T494
TL494CPWR ACTIVE TSSOP PW 16 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 T494
TL494ID ACTIVE SoIC D 16 40 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TLA94I Samples
TL494IDG4 ACTIVE 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 TL4941
TL494IDRE4 ACTIVE SoIC D 16 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 TL494]
TL494IDRG4 ACTIVE SoIC D 16 2500 RoOHS & 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
TLA94INE4 ACTIVE PDIP N 16 25 RoOHS & 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.
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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.

@ 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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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
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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 356.0 356.0 35.0
TL494CDR SoIC D 16 2500 340.5 336.1 32.0
TL494CDRG4 SoIC D 16 2500 340.5 336.1 32.0
TL494CDRG4 SOIC 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 SoIC D 16 2500 340.5 336.1 32.0
TL494IDRG4 SOIC 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 40 507 8 3940 4.32
TL494CD D SoIC 16 40 506.6 8 3940 4.32

TL494CDG4 D SoIC 16 40 507 8 3940 4.32
TL494CDG4 D SoIC 16 40 506.6 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

Pack Materials-Page 3



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.

INSTRUMENTS
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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

i3 TEXAS
INSTRUMENTS
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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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