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TL594 fik 5 178 il 425 i H, B
1 ¢t 3 UiBA

o SEELH) PWM HELYE ) B i

« 200mA 7 HL T BRI FEL IR 1 AR BR S i HY

oy M 47 1) 39 43 P G R X

DAY 08 B 22 1 E AT — i H s B XU

AT AR X I 1] A 7 ANV ) P St o)

PR T Se PR AL RE B 1 BV FEUEHL IS | 1%L v e
BN 1%

o HERZEM RVFRIA RS

o RIEHE (UVLO) (i&EHTE Ve B )

2 M

. AfEH

« HiJF : AC/DC. . XM PFC. KT 90w
. JR%% PSU

o BRI EL AR SR

« HJ§ : AC/DC. KaEsX. & PFC. /MT 90W
o HIYE USRS AR AU I HL R

o JERAIETAR R

RT6

Oscillator
cr 8

j

DTC
Comparator

=0.1V

TL594 #8144 — AN B L& T /2 ik e 1 1) (PWM)
P B R BT 3 BT ThAS o 2SS B T s
H), ALk FR R R AR 4 ELAA S FH SR e ) eE 4 il
L%

TL594 ZHAFE S MR ZECRE: . — D BRI AR
iew s — AL (A EH] (DTC) teias . — kb ¥
mESl R A —A V. 1% KERRER. — K
S ABRE 2 ] Pl DA B — S L o) FEL B

AR SE % et A S PR B A BR B 2t RE )
B PR A9 o o i EE RS e i 4 ) 2
REREATIR SR . IXLLas P M ZRMIAE 48 7 AEHESE T AR 5]
VLA N A R PR R (R e o R R B 2]
HLBR S BUE f |, BB A R IR A

HEAE S
B () R
TL594D SOIC (16) 9.90mm x 3.91mm
TL594NS SO (16) 10.30mm x 5.30mm
TL594PW TSSOP (16) 5.00mm x 4.40mm

(1) AXREZEER,ESH 1.
(2)  HERT (K> %) NbRWE , RS (& ) .

OUTPUT CTRL
(see Function Table)

13
[ 1D

8

c1
g; E1

oTC AH

]

WM
Error Amplifier 1 Comparator

=z
o
Y

Error Amplifier 2

z
a |a
T+
N

FEEDBACK D

Cc1

L e
10 g2

Pulse-Steering
Flip-Flop

Undervoltage
Lockout Control

Reference
Regulator
14
»- REF

J >
’ GND

0.7mA

R iEsl g, EEH £ 71,

HHER

AR IS . TR, TR TR
HERAPE | U] t.com S IRCHT IS SCRRCAS (i SRS

HTEEE R AR T EEME LA, T ERSCHHERTE. Al
) o
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A2
T HFEE et 1 T3 HEVEVLI oo 9
2 B s 1 T4 BAETIBERE TR e, 11
B BB ettt eeenenes (- 3 =21 R 12
BN T 1 - TR 3 B R B I ettt 12
B B ettt ettt nenn 4 8.2 BT RTFH .ottt n e 12
5 LI B R BT E A oo 4 8.3 HEAHIEEE U oo 18
B2 ESD ZEZ oottt ettt 4 SR 3 = BT 18
5.3 I IB AT 2 ettt 4 O BRI TR STIE e 20
B PP BEAE I e 4 9 R A e, 20
5.5 B M e 5 9.2 FEU SR T HTIBEN oo 20
B8 T T oottt 6 TR IS 2 3 o - SO 20
5.7 BUIEVREIE oot 6 9.4 T ettt 20
(S €L p== A< T 7 9.5 B T S e 20
T REAHBEET oo 9 9.8 ARIE R e 20
TA IR oo I (V2 3571k TSROSO 20
T2 THBETTHERE oot eeenenas 9 M P, HIERATIMER oo 21
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4 5| A B MIIEe
e 2
@)
e ] 1 16 |__] ains
- ] 2 15 ] an-
FEEDBACK [__| 3 14 | ] rer
prc [ | 4 13 |_] outpuTCTRL
ct [1-s 12 [ ] vece
RT (] s 1m ] ce
aNo (| 7 10| ] e2
ct (] s 9 ] &t
. J
Not to scale
& 4-1. D. NS B PW 33 16 5] SOIC. SO =k TSSOP TH#1LE
& 4-1. 51 HThee
El)
ESiY B
£ w5
1IN - 2 I IRZETRES 1 W ARSI
1IN+ 1 I BRZETBORAE 1 IR SRR
2IN - 15 I RETCRAE 2 KR MSA
2IN+ 16 | AR 2 BAERAHH N
C1 8 O MOSFET #irth 1 Witk T
C2 1 ] MOSFET %t 2 (it +
CT 5 — FH T 1 B AR5 2802 (1 H 5 28 o T
DTC 4 I ARG R E PN
E1 9 0 MOSFET %ttt 1 HIJs kI 1
E2 10 (o] MOSFET %ttt 2 FIUE R I+
S 3 I & NG )
GND 7 — et
OUTPUT CTRL 13 I EPE R AT BCHERR A
REF 14 O 5V HEHERS R A4
RT 6 — FH 1 B I 1 25 A 2 114 F B o 1
Vee 12 — IEHLR
(1) 1=%AN,O="%H
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5 k%
5.1 &% KB E
7 ARIE XSAE T W DA R TSR e (BRAES AU ) ()
8®/ME BRE HpL
HVRHE VCC(Z) 41 \Y
A H T P 41 v
£ AR A H FRLAE 250 mA
TAESEE T, 150 °C
TEHIRIE | Tog -65 150 °C

(1) BB AN RABIE [ TBAT T RE SN B AFE K ASIR o NS IRABIE f IR S AR IR LS S P T A 2 iR 7741 LA A
FAFTRENS IEWISAT . WURB I Z WS 74 A X R AHVE [ VERIN N, ST RA SRR IERIEBAT , X r R A i AT 5
Yh DUREME RE R4 R A1 75 7 o

(2)  BRZESr BT AN T FL A A A T ) 42 3t 24 i 1 5

5.2 ESD &%
& L: YA
AR (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 Frifk(!) 1000
VEesp) #rAE v
FEHLAH IR (CDM) , 774 JEDEC #iiti JESD22-C101() 1000
(1) JEDEC 3044 JEP155 811 : 500V HBM F B 7E A5l ESD 42 F 24 k7=,
(2) JEDEC 34 JEP157 F5iH : 250V CDM Y g5 7Ebnife ESD il ife N 247,
5.3 BUUBIT %M
B/ME BAE| B
Vee LU L 7 40 %
\4 JBOR A4\ -0.3 Vee - 2 v
Vo S HUIR T H R 40 Y
BB TR (AR ) 2000 mA
HEN R 5 1R BT 0.3 mA
Cr TH 0.47 10000 nF
Rr kA 18 S00] ke
fosc PR BT 1 300|  kHz
Ta H AR IR AR R I TAERE TLo9sE 0 0 °C
TL594! -40 85
5.4 AMERER
TL594
Hggrn() D (SOIC) NS (SO) PW (TSSOP) Ay
16 31 16 S 16 S
RoJa 25 RBTRGR 88.0 95.3 114.0 °CIW
Roucop) HHZEAMFE (THHE ) #45H 514 56.8 53.2 °C/W
Roys 45 5 AR BB 50.6 62.0 71.8 °C/W
byr EN R S 14.5 19.6 73 °C/W
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TL594
Rdgkr() D (SOIC) NS (SO) PW (TSSOP) Hpr
16 31 16 54 16 S
b g & 55 R RURRAIE S50 50.1 61.3 71.2 °C/W
(1) BAXREIHRIERNEZEE , WS LFHEAIC 478 N R FM .
5.5 HSRRHE
Vee = 15V, 1E BRI XA T I BSOS AT IR VE B IS ( BRaER A U )
¥ PR AR BAME BEME?  BKME| B
%
AL (REF) lo=1mA , To=25C 4.95 5 505 V
N Vee =7V & 40V, Tp = 25°C 2 25| mv
it lo=1mA Z 10mA , Ta = 25°C 6 35 mv
i Hh L B R R AR A ATp = /ME R BKME 2 10| mv/v
L e S Y IR ) Vier =0 10 35 50/ mA
BRE (FEH K 6-1)
PN ST TS5y N FEEDBACK = 2.5V 2 10/ mV
N AR FEEDBACK = 2.5V 25 250/ nA
A BRI FEEDBACK = 2.5V 0.2 1 pA
JEHEA LI | R RO B Voo = 7V % 40V 0.3 % Ve v
TFRRBLEBOR | R 2K 2% AVo =3V, R_=2kQ , Vo =05V % 3.5V 70 80 dB
L Xg: Frkicd Vo=05V & 35V, R =2kQ 800 kHz
RN | RO Vee =40V, Tp=25°C 65 100 dB
LRI , FEEDBACK Vip= - 15mV Z -5V , FEEDBACK = 0.5V 0.3 0.7 mA
HHi YT , FEEDBACK Vip = 15mV % 5V , FEEDBACK = 3.5V 2 mA
WHEL |, Cr=0.01uF , Rr =12k Q (FSH K 6-2)
LS 10 kHz
SRR I it 2 (4) FiA Voo Crv Ry FlI Ta #H 100 Hz/kHz
A5 it FL s 22 A Voe =7V & 40V , Tp = 25°C 1 Hz/kHz
R B IR AR O) ATp = H/MEZ R E 50| Hz/kHz
FEX IRl (SR K 6-2)
o0\ B LR V=0 % 5.25V -0.006 10| pA
s EA, B DTC =0V 0.45
N e R 25 33
N BRME L w— 5 \%
)
Vo =40V , VE =0V, Ve = 40V 4 100
C1. C2 kWrIRZ i DTC Flfgi 424 = 0V , Ve = 15V, Vg = 0V, ) 200 HA
Voe = 1V & 3V
E1. E2 EWRRA R Vec=Ve =40V, VE=0 -100| pA
LY, VE=0, Ic = 200mA 0.5 1.3
C1E1. C2E2 /i JE v
VEIRIRRESS , Vo =15V, Ig = - 200mA 1.65 25
i H A A N LR V| = Vit 35 mA
PWM L8 (12 K 6-2)
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5.5 BARHME (42)
Vg = 15V, 7E B ARIE R T 0 B BGE A7 I 0 B A 7 (SR aE 5 B )

E i WA B/AME REUE®  BRE|  Hfr
MARMEHRIE , FEEDBACK EH2 34 45 vV
HFEHR YT , FEEDBACK FEEDBACK = 0.5V 0.3 0.7 mA
RIEge (E2H K 6-2)
i Taz25°C o

ATp = f/MEZ K 35 6.9

R HE6) 100 mV
BRERA
T ] o] ™
ST 35 B B DTC =2V , &K 6-2 2.2 mA

(1) WTEAN “HRAME” B R s, AR BGE T %A TR E AR E .
(2) BSHEEEEMAZWS , A EEIN Ta = 25°C I AR KI(E.

(3)  HEERFFEENS AL — ).

(4)  FrdEZE UM RER T FEMER G AR O, U AR

N 22
. ,Zn:é[i‘nl X| (1)

(5)  ANHRETHIT B AR AT H 28 IR R A
(6) AR A IE I A\ B FEL TSR 7 i N R M P 2 [] ) 224

5.6 JF R
Voo =15V, Tao=25°C , fEEW TAEAMA FIE (BRAER G UM )
S5 R & B/AME HAME BRE| BAL
S R B T ] PR E (15SH K 6-3) 70 200 ns
it R S BN () LFERALE (1550 K 6-3) 20 100 ns
iy HUE TR TR TR ERBE AR E (53 K 6-4) 85 400 ns
iy Y R PR AR ) PENIRPERRICE (S K 6-4) 35 100 ns
5.7 HLAEIRRE:
500000 r 100
200000 = ut —— CT=0.001 yF 1
100000 el —— Cr=001uk %
£ 50000 s ?':IFHF o 80N}
% 20000 N " °
2 10000 he ns c 10 - N
2 5000 % 60 N
£ 2000 O ~ =~ g N
5 1000 he n s 50 N
S s00 g » S
- 50 ‘>’ 20 N
20 NN SUEE NS
10 10 S
2000 5000 10000 20000 100000 1000000 S
RT - Timing Resistance - Q 0
10 20 50 100 1000 10000 100000 1000000
Vee = 15V Ta=25°C f - Frequency - Hz
Vee = 15V Ta=25°C AVp =3V
B 5-1. %5 SR L L2 (IR e . ©
B 5-2. BORE B IE BN ER S HER KRR
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6 ZHMERR

Amplifier Under Test

vi (D FEEDBACK
Vyet
Other Amplifier
N
B 6-1. AR Uk F B
Voo = 15V
12 % 150W 150W
v 2w 2w
cC
Test A DTC Cc1 8 * Output 1
Inputs 3 lreepeAck g1l-2 ol
12kW- TL594 " =
RT Cc2 Output 2
Fer E2(-10
L 001pF =
] T
+
J__ 2 IN- Error
- L__16[IN+ Amplifiers
15[ IN-
13 outPuT ReF |14
CTRL
GND
50kW J_7
TEST CIRCUIT

Voltage
at C1

L

Voltage
at C2

Voltage
atCT

DTC Input

ov

Feedback
Input
0.7V

I

Duty Cycle

VOLTAGE WAVEFORMS

Bl 6-2. B AT U H BRI T
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15V

I— Each Output

Circuit

: Output

: T C_ = 15pF

| (includes probe and

| jig capacitance

L ] | Jig cap )

TEST CIR CL‘”T OUTPUT-VOLTAGE WAVEFORM
& 6-3. IR HRACE
15V

|r Each Output
| Circuit

Output

L __ 68Q

CL = 15pF 2w
(includes probe and
jig capacitance)

OUTPUT-VOLTAGE WAVEFORM

TEST CIRCUIT

B 6-4. KA ERFE AL B

8 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated
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7 VE4H B
7.1 MR

TL594 BLiHEL S 1% T 5 VBT 5 (0 2 ZER BBl | 34 T DA DR VF 22 AR e R g b BE AN B v v P 75 RO A1
LR . TL594 S — Foft ] 7 A1 (4 Jok i 1T o) (PWIM) st R o i L ik B0 1 D7 vk A e T I LA 2 (CT) B
W B IR T a7 2R B B 5 PN 5 o A ME S EEAT U AR IA A OR T L RRERE S, S
R o BEE IS5 5 OB, S8 A dan N AL T RIS B TR1 Rk 5 BRIE At Kb 4 SR I (B i . — ikl %
TF fih A e 2 A8 HACKE A ) (K Ak o 51 3 22 P R R A TP O R A

RERHI IR EEE Y - 0.3V & Vog - 2V. DTC L&A e R E |, nliAi k) 5% MsEX
). B3R 4 T LLE I RT e S HEHER o 9 CT $RAEEE G AR5 2545 |, B LR 45 R UK 3] [H]
B2 PRIRT AR . HK TLS94 TN E 258 , S0 /4] TL494 5111 HE i 1K1 1

7.2 TRe T HER]

OUTPUT CTRL
(see Function Table)

13
6
E'IT' 5 Oscillator
8
DTC 1D C1
Comparator P I::
=0.1v &—(Q 9 E1q

prc “H| ﬁ\?, > C1
PWM

1
Error Amplifier 1 Comparator D C2
1 ——— ch@O—{
IN+ A ) 10 g2
3
IN- 2 _1 ’ 1 Pulse-Steering
Flip-Flop
o 12
Error Amplifier 2 Vee
16 Undervoltage
IN+ + Lockout Control
2 1
IN= 15 B
Reference T
Regulator
14
> REF
3 7
FEEDBACK D GND
—>

R lEsl g , EEE K 71,

7.3 REPEULEA
7.3.1 5V BB RB/EH

TL594 W BV Hife kst REF 51Ml. Bk VIR @ k2 4t |, B AT B S&S |, JFE LR E R
U, ORI EE R KPR AR RS . RV As . SR AR LEAC R A1 PWM LA ER o 282 s 48 R T A1 R
FELBR A 9 H R B UE |, WIAE 0°C 2 70°C # I AR X AR B2 Rl A RIS E I ( Z246/NT 100mV ) o JiBR £
PIDIRETT ORI A B AN AT EAR IR A% 5 10mA (9 5B R AT T P i B FRLBR o i BEHE N BRARAE Y £1% HIYIAR
FEIE , JFAE TV 2 40V B H R RN T 26mV AR E M. X TRT 7V B E | Rk &
TREF N OV, ELEIA RS AEIL BIA RO T, SRIRFAON BV, T A € R 278, W I 8-9 Fow.
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7.3.2 X8l E

TL594 HAH TR U R EBUE IR LG . @B VUSATI Voo /NN 7V, B RBT I V oc HEREZE 6V
BIT, Mg E 2R, A RRIEBUE I E 2 E R, WS 4TI

7.3.3 -G #
IR37 s NBEIX I [T PWM LA SR LI ARG E | DAES5 2 i il (5 5 304 T B

WFETHIN 708 Ry Ml G SRUCEIRG SR . R8s DUMEE BB AMB T A SS Cr S8F. MR RFHAS Ry
PUE TEE BT IME I AR R VR R R B . 2 Cr LRGHRIAE] 3V I, iR & R EE oM Hi0l |, JFEHITIR
e, JiREs 2 B TE R .

3V
IcHARGE = Ry (2)

P ABIE I A TR 3.

_ 3VxCp
~ TCHARGE (3)

IRG s RAR )y T 4.
fosc = ﬁ )

{HA2 | PR s A AL AE S S rp 85 T R . 0 THER L, i AR R SR = r 22—
A 7R 5 T R o

f= mrsecr (5)
i R 6 TH RSN .

1
f= 2RT X C (6)

7.3.4 ZEIXFT 5727

SEIX I T P2 1 i N AT S (I3 s /NSRS 18] ( Sripa] ) B4l e 4 A\ HU R IR 4% B0 RHBCR R, HREAR
B VR AR IR R i AR Q1 A1 Q2. 110mV (14 P 1 5% 1 F I R Af R 76 56 IX IS [ 42 1 i N S B2 3 IS (1) S5 /1N B8 DX (1]
2999 3% [F1FEIX I TA]42% i) N\ i e A HEL s 2> SN SE DR o) o PRIE , S A B AN OV AR46 2 3.3V I, AR AEIX
1] (73 3% B ME 3% 21 100% ) BEAT MR H] . A BhAaVaIIEHIRE /) , SNEURPTIR IS |, A 2 kiR %z
JRORES o AEDCH [R]42 4 N2 — AR s BTN (1) < 10 w A) | DAZ0FE 75 B0 4t o 2 BLEAT 2000 42 1 PO 1
MEM . AHZ, N 7T IERES] , DAZ RN . TTER S — AR E L&

7.3.5 LB

LA AR M BV SEUERS R A BEAT L | JF S N RIRRR B AR R E I . HUARSR OA AN BCA R IS, DRI 2B 1
BB R A o LRSS MAE — 42045 5 4 A\ 0 5 AR I Wi RE R (8] 24 400ns , 13K A4 100mV. X FERTE
A ALY O A Y REAT IE R, AT AE L) 300kHZ Y iz AT .

7.3.6 Ak VE#I (PWM)

PR A IR SR AT At K R R 8] AR . Dl ORI LA RS Cr B BRI R IS 5 R 22 JBOK 24 H o 19 4
il AT A T A A A B A B R, EIRRE S A B 0 % R IR IS
T OREBREGIH ) Cr ERHREZ 0.7V DIZR IR IE | R E LUK S A AT | e R R L R
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R IERHEH AT . B R ZE SO A4 1 FE M 0.5V A6 F] 3.5V, it Bk ifrRp 2R 8] 23 73 AL 3911 97 % A2
E3 0,

7.3.7 REUASE

PIA T 2l R ZE OR AR RN V) BRI B . XA AT LSO N R AL T - 0.3V 2 2V RN, KT V. W
ANTBOR A A0 AT B0 3 B RO &% BRSOy AP AT R DAL, A AN IO AR T Ay DARAR A Hh ik
MR R HAN R PWM AR 9 S A G BT “ B0 IS, w B ki O ER
TN BOR A i PR AS O B ST, DAL PN TR 25 A1 i B 5 BB IR 38 (1 a5 K ik v 55482 1 )
.

7.3.8 FHERFIA

RSN BB T AR AR A DL AT SR S HE R A B AT . I N R ke S R ik R RS R R . A L
MANZTDR , fRLEZES Y, SIRG Sk il ks, MR, NS N A e R g
ZAE . TEHATEENT |, R i N . RO 2R kb e 1 fi ok B R AR IR E . TEREEECR , BIANIE
BE ) 3 HE AR o R FE AL X IS ()42 1 B PWM EC A 28 n HH i o B A0 Bk b FEHERRAE T |, 1B Sar B 2 1l N
TR BV FEUERE 2% . AEIXRIE LR, BN A e s 1A e R B EAT A B R

7.3.9 B BT

TL594 LA H N AR . A SRR FEC B AT IRTIR |, B SR O E AR el AR AT & 200mA. 1X
Wb B AR B PR B T A SRR A BC B AN T 1.3V, FEJRARERBE RS B RN T 2.5V, fa B TR bR A B T
LRIYTHEE , FEAT X IR AL R W BR w1, DA TR .

7.4 ZRFThEEAE R

3 OUTPUT CTRL 5| JHE 2| Ehim e, |, TL594 LA w47 s 4T . 2 OUTPUT CTRL 5] IiZERE S| Vrer
i, TL594 DLIE S (R RistT (1ESH £ 7-1) .

71 FER
WA
T
OUTPUT CTRL i R
Vi=0 B3 B AT 4
V) = Vier 1E G
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8 N L

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

8.1 MR

TL594 2808 — AN Al ARG 25 . — DIEIXIN RS H EL i g . — Dk il R 25 . AR ZBOR 28 A1 —AS 5V
FalEae. ¥ TL594 28k T &P ZJaE N 1Hz & 300kHz [FF i se i i, iRzl RT f1 CT {414
B AR TL594 Wit xR AR EZER | WES I &/ TL494 1% i1 H 5 [ 7775

8.2 SN

R G TL594 SKOUEE SVIOA Heli. SLRLFISR E1 A8/ TL49A 5211 T HHy 1 1775

NTE331 140pH

32v
Input

Vo

NTE6013

Q1 NTE153
5v
REF
R1 R2 >
1kQ 4kQ

R13
0.1Q

— GND

& 8-1. 32V & 5V. 10A HEMNHA

8.2.1 i ER
V, = 32V
Vo =5V
lo = 10A
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+ fosc = 20kHz JFoR4i%

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

« Al =1.5A HLKZS AL

8.2.2 iFH R FE

8.2.2.1 A IR

UL HLE Y 32V B HLJE A A0E T3 T5VA 11 120V BN, 24V Bt AR R #8. 24V IRGGRAK UK I — AN A AT
AR N RVTHBHES (0.3 Q) FINANES AR (S K 8-2) .

Bridge Rectifier
120VAC @ ‘

3A/50V 0.30

+32V

+[ 20mF +| 20mF

& 8-2. AR
$ JiREaC 7 A RS 8 B Y H R R HL Y
VRECTIFIER = VSECONDARY X V2 = 24V X /2 = 34V @)
'
IRECTIFIER[AVG] = V_(I) x 1o = 57 X 10A = 1.6A (8)

3A/50V A L A R X S R A . B 8-1 o AT AN il B 43

8.2.2.2 1 BBk

8.2.2.2.1 IRE#%

B AM S EL AR B AT L P B L 2 5 ] 5 A1 6 mT ] TL594 v as iR . %28’ 8 A 20kHz Tigfy |, &t
m R 4 A0 R 9 tFE T HE .

% Cr=0.001 uF F4% 77720 9 115 Ry

1

_ _ 1 _
RT = Toscxor = [20 x 103] x [0.001 x 10_6] = >0k ©)

8.2.2.2.2 REH A
IRZEUR S 5V S FAEA SR ST TLa |, FRURTY PWM DUERERE E FI% IR (1521 | 8-3) .

Vo
14 R8
| — 5.1kQ
13 E
R3 rror
Veer | 9 5.1KQ R5 1 _Amplifier
510Q 2
A% - R9
5.1kQ
TL594 R4 AAA—2
— 5.1kQ R7 L
& 8-3. IREPRAFS
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TL594 Pyl 5V S i i R3 A1 R4 73 [k 0y 2.5V fi i i iR Z (5 5 thifh R8 Al RO 73k 2.5V, ke fi th
KRR BV | WEEH 10kQ AL AAE RS HEAT Y.

AT IR E RO ES SRR E M |, R ZERCRES M BT Ry AR B AR ARG, MR 35 B2 101,
8.2.2.2.3 /R A 5%

BT L 10A SUERHLIART 1.5A 1 1 IR | B | 1% TRt 10 TR R
Isc = Ip + £ = 10.75A (10)

K 8-4 Jiez 1 LI BR | FL 6

Vo . 14

| R2

3kQ
LOAD 16 Vrer

15

< R1

R11 1kQ TL594
0.1kQ TL594

& 8-4. PRI FLE%

HIFH R1 A1 R2 7EFRILBOR A I ARG A G 8 K 1V RS . MBE R13 sk Bt , qm b 2
10A I, &G BRUTBOR A AR SAR S5 WA 1V s o i R Dk SR I (] 2 ARk o 42 5 FE K 11 75 R13 [
fE.

1v

R13 = 0% = 0.10 (11)

8.2.2.2.4 #5350

N TR R ENI T OQ AR RO A7, 1 B ey ) B 2 e 78 R I M B B BRI . el T AT DLEEAT SE X I [A] 4%
i, PR B R R SCBUARXT R (12K 8-5) .
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Oscillator Ramp
14 | +5V
’* Osc
+
C2 N gRT 5
4
X I | I I—J}
R6 0.1v
7
L TL594
Pin 4 Voltage

Oscillator Ramp Voltage
I I I
I I -

— et
s [ InimB

& 8-5. K)o B L

R B L O SRR MBI E [ B (A3 (BI04 ), FTLRH i (s S T B (5%
B 8-5) .

J) | HLALEE C2 SRHIFEIK I IR B A BBE 5V RAJESE , NTIA IR (100% FEIKI ] ) . B4 A e im it
R6 LT AL | it kR ) S BN | ELES R BB A N b, X R6 A1 R7 (ML 110 1,
HE I 4 (LY 0.1 x 5V, B 0.5V,

R SIS TR 7E 25 51 100 AN B RIS FEL P . A0SR % 20KHZ FFoGE s T i 50 AN BRI | W% J7Fe
12 VS EDI 1]

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

% Jifes 13 A A IE

_ soft —starttime _ 50ps X 50 cycles _
C2= R6 = kO = 2.54F (13)

XA BY TV B s i) e B AR 18 IS P AR A 5 R 5 .
8.2.2.2.5 R EIEXHTH]

FELX I [A] 2] (0 2 BT BE R 2] TL5O4 & it () dieJEL S IR AN 8] o B X I 1 42 ) i N\ AT S (HE 6 SEIX I 1) (5% )
100% ) F4E . ARGEARRE (D)2 A TF 0GR ) TL594 34F | DA R H A AN 22 28 0 L I 3 S I 1)
8-6 S I HEATHE N i B L -
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VREF

R1
T, = R,C,(0.05 + 0.35R2)
R2 in kQ Dead-Time Control In

R1 + R2 =5 kQ
R2

& 8-6. BB ALIX i [A]

8.2.2.3 BB ItHE
8-7 R T TR

L
=20 s -
1
Vi D1 I c1 R1 Vo
v = = = v
&l 8-7. FF R
75 HUEES (L) RSFR
d = duty cycle = VT? = 352—‘(, =0.156 (14)
f = 20kHz (design objective) (15)
ton = time on (S1 closed) = (%) x d = 7.8us (16)
topf = time off (S1 open) = (%) —ton = 42.2us (17)
t
L % (V[ — Vg) X AO—IIE
[(32V — 5V) x 7.8ys] (18)
* 154
% 140.4uH
8.2.2.4 Flh A THE

THE B BORIRE |, TS A DRI R A E L A ST B SR . R AR A RO R R BELAT R A R IR
Ko N TR REFIIES , SRR LIURAR T 1L R B AG EE R B, DI SCALIR R T 2L
HI R (ESR). MR ¥ 5 E I V-V B S0 AL L MU -8 B S0 AR 2 TR R 2%, #20 J5 RE k19 i AR i ek
ESR.

AVoripple] _

— Vv
ESR[max] = AT, =1tz

= 0.067Q (19)

s TrFEa 20 , T Vo QOB RFFAEAMRT 100mV it HARFT R C3 /MR .

Al 1.5A
C3 = = . = 94uF 20
8fAVO "~ g% 20x10° x 0.1V " (20)

IXFRFAL R ATE R 220mF. 60V FLESY , RN ERIE K ESR 4 0.074 Q |, RS0 N 2.8A.
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8.2.2.5 B IR 5

i A HYE T e NTE153 pnp BK3h A AT NTE331 npn %t iR B A p . IX PN L JE 2844 LA pnp YR A i8R
G B AT &R (1S K 8-8) .

NTE331
32v 9 ’
Q2 AlL
R11 21015 lo +7 =10.8A
100Q
L
Q1
NTE153
p
g R10
270Q
11 10 9
— Control ~{
TL495
8

& 8-8. FEJETF RS

A VR A 3 AR L B R I KB IR 1o + A 1/2 (B 10.8A ) FIAFIMIAT. 10.8A I AIIAM heg LUE W T |, ANBE
It TL594 1) 250mA fe K AR L HL L . AR 3 R AT NTE153 A1 NTE331 #ild% |, it Ji#Exl 21 3 2K
23 {1 AT R B R S BN IR B LA 144mA.

hFE[Ql] at IC of 3A =15 (21 )
hpp[Q2] at I of 10.0A = 5 (22)
Ip + 17]"

ig = W > 144mA (23)

R 24 5 R10 H1E .

1~ [VBE(QD) + VCE(TL494)] _ 32— [1.5 +07]

v
R10= B 0.14% (24)

R10 < 207Q
IRAEIX LTSS R, O R10 JEFRAY Sl ibrrE AR 220Q o HEBH R11 A1 R12 ££ H BH 38 5C I fo VT 5%
s AV TR ) BT TR

UEAL LR H R 7R T TL594 PWM 25 B i) RS R o X AN RIS 1 TL594 SR AL VR 2 siilsds il 72
LB s ] FL B ) 22 ThREE
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8.2.3 W/ Z¢

Vrer - Reference Voltage -(V)
w »
—

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

&l 8-9. E A R SN BE AR R

8.3 LIRS

TL594 # 11 NFILE 7V 2 40V RN YR RSB NIE4T . 1Z5 N A gt R . a4 N\ s &
PRSI L), A kR 7RSS IS A 2 AN e T A R A E A . A ERE R SE N 4T uF
FIEH AR A | (HR X ] AE 2 DR D2 AN [E) i A B A [

8.4 % F

8.4.1 i/ 1EH

GR& 2 Ml B A BT T A RS R EMI RS . Blin , wlfE PR TE A G 1 B RG0S L RSRs o an SR schg 0
HAK EMI Rt 3t Bz SR Dy R g e FZH 4 W mT A FH R chidots o o A R P ischidocs |, W EE RGBT PCB.
FRARBL O IE 2 ) AR BRAR IR 7

8.4.1.1 RBAHL

TR A S I A 2Rz 25 F Rk A e A Y R A 2k . BRI EE ST, R AUR T REE H T . X E Z B I
AT, (B o A Al O B A R A EMI AR R A . E PCB 5 H IR e A F A — 0 4l 5% 2 o
2%, BRAERIEOLR |, AT RS TS P A T .

8.4.1.2 By AT H AR

2t FARAE P N VR DR AR 2, N L R AT BB SR IC VCC B I B » IXFRIE R AT B8 22 sy B AT 28 F
TN, RN ES IC R BB AL T T4 0 B R . — LB S A R M\ S i I B S ik 5| AR 5 EL
v, X RN TR E . L, ERZESE R E AR AT RESEIT IC AL E . 8 SR T N 2 R AR mT DAY D
IR, HERRARRE 75 80 & 2 27 FL e T A ORI mT e .

8.4.1.3 AMEE4f

B TR ERE R AN AME O B AESELT IC AL E . T A s AR R, eAbth 2 U 2R
W25 T0PE o T 2705 R NS o i B AR AR S R A AL B .

8.4.1.4 A LR FNEEHLF T

fERTA YR (KHE ) LR RekE H B, RN 260X nT g 3G hnab 28 56 &, DASEBLE MR aE 1. 1EhnitE
PCB M b, M 2 A 0 25 1) 26 %) e /IME A 22 15 15mil (0.381mm). RS . 4t L2 28 A AR B A 20
RATRE SR o IX A BTk /b B 5 AT 28 DR o 1) e P 5% FEL R T 58 5 1) EMIL. X /> 1 51 28 v BT fE |, AT
Jl/b TP R AR ZE I R0 . HiRES AN L P A RE .

BOEER IC, MIAERERSS . M ARG RS (WiEH ) Ekhes | IR K EEER R . 72 PCB
AT A A0S A5 P B M~ TR o X Il o k2D B B PR %% 22 DA R RO B 22 LTRSS AR S 1) EMIL SR e s . Tl I e 2
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22 AR, AT DU et~ T oy r T (AT 2R AN T IR AL B ) AME S ( SABTATRMEE DL K ST T
MR E ) 73T, BAERRTERE

FEZ R L, B A LR ERGE RAMA R BT An SR 7 2R KR A — /P& 2 55—,
AR 200mA FLRLE ] —MsAEILfL . HEFIALME | (AT SC PR RE AR — 7 [ ek 1. i1 T I SRR a1
TAETT A, AR RPUIRES . — MR IFSAT IR RPRES | 53— P2 P O SCII (RIRAS . AEREMIRES T, #7—4
H 24 A7 5 38 ) PR T R B LRI o O PR T AR I DR AE P RUIR S R B AIRES TR, R A 2 A
[ )5 1] 38 o I AT BARIS LR AN~ Ji J 2 TR O AT 2 S R IR R S e, I D8 S5 ) EMI

8.4.2 i fapl
LEGEND

Power or GND Plane

QO VIA to Power Plane
QO VIAto GND Plane

’

1IN+ an+[ 6]
[2] - an-b 5] Vee
FEEDBACK Rer| 4] ” O
oo ouTRLT Ok
oI HGr e ™ w1 O
WA |~ S i >
8 | ct E1

ndino

GND
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9 BRAFF SRS

9.1 SCH S FF

9.1.1 JH 1S

T2 LA R A SR S0RY
11 TL494 171 FFHK i 1 75 7% (SLVAQOO1)
9.2 Bl RY FEFriE &N

ORI ERNEA | 1 SHE ti.com LRIEF MOk s @A TN
o AREHNEMEL , WER M BT RS BT i .

9.3 TR RIR

TIE2E™ PO R TRIMIE RS H TR, W HE N TR bR iE, 2

DA AR5 B T E R, SRAS T B DR BT B

BV AT Ak A 1200 b A I B A

UER A BT . R

BRI A A TTIRE AR SRt RS RIE A AR TI SR , IF BB Bk T ML 5 21

T A 25K

9.4 Ffx
TI E2E™ is a trademark of Texas Instruments.

FITAT AR YN % B I & 17

9.5 FFH I E S

A (ESD) SR AR L . DS (TI) e UG i 24 0 TS HS 6 A P 9 B L RS 5 TE Ay Kb 2
A RIS | TS SRR L

A\ ESD KRN SEMUNOTE RS R | K E R B PR b 46 2 PO SRR BB T A T 50 2 BUBR | SR DR Ik A 5
FOT SO TT R 2 B B PF 55 R A HO RS AR 74 o

9.6 RiER

Tl RiEE AARIELZFI B IER T ARIE. & FREERE IR E Lo

10 &7 P e %

T o ARTARAS B DURS T e 24 BT RRCAS ) SRS A [

Changes from Revision | (September 2016) to Revision J (September 2026) Page
L EF T S L Ny v N L 3 S vl G T = VO 1
o BB R VLI NEF S M BIT BT MOSFET ..ottt 1
o HIBR T PDIP (18) F 8 ettt ettt ettt en et n et e et eenaen 1
S = e A L S O = DTSR 4
I R LT N Py o NV iy <) 11 1Y AT 5
I A VA e: b i L (= e LoTe = R IR 0o = TR 5
o UK LA L S AUE N 80AB FHEHI A 100AB.......ceeeeeceeeeeeee ettt n et e et en e 5
o RN B HIR ( SEXI RS ) HAE A -2 w A FEEER 20.006 1A ... 5
o B NBE R (FEXI AR S ) BETAE AN BV FEELZE 2.5V e 5
o EPXPHARMNRSAAE | K C1 RWRIRES M AEMN 20 A SO 4 v A FRK C2 SSWRIRES Fa L AU(E M
T N 5. iy B VI - NSRS SRR 5
o B ALUEECE A F i C1E1. C2E2 MEANH R AME M 1.1V FHBUN 0.5V e 5
o CRUEMRENBE AR ECE P I C1E1. C2E2 WA F R MLAY(E I 1.5V BN 1.65V e 5
R L N AV A s U T Y R 5
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* } VCC = 15V HAUE B A AP HLIE IR OMA TR 1B2MA .o 5
« J4 VCC =40V HAUER PRI E IR 11mMA BTN 1.68MA ... 5
o K EYE FEUR B TRE AN 12.4MA FE 2.2MA ettt ettt 5
o B LVREA S B M AUE A ETFE T 100NS BEELTT TONS.. .ot 6
o B LVRE R B AE A R BRI TE) A 30NS TSN 20Nttt 6
o REUERI R A 2 O E Y BT TR BN 200NS BEET 8BNS ...t 6
o OREUERI R A S C 0 TR B ES TR BN 45NS HEN BNS.cuiiiiiiiiciee e 6
o EEHT TR 5-1 FIBUK S H S TR B T B R TAT T 2R et 6
o HEH T UL UK T 7V BN HERT B VREF AT 2B e 9
I S = LT 5 v 16
o I T B SRR B ZR oottt ettt ettt 18
Changes from Revision H (January 2014) to Revision | (September 2016) Page

o UNINT M Gy ESD HER R FFIEU A Oy BFIIRERC. W RIS Sy IR Ry A
S WY~ BRI T ZHFE S VNS P FSLERT AT T 1T T3 e 1

o W AMEREEE FRRIEM 73 HXCN 73.5 (D). M 67 B A 43.5 (N). M 64 FEXCAH 73.6 (NS) LM 108 &
53 B OB BRGNP 4

11 HUR. BERERAATITEE B

PUR U A S AU AT AT IS D . XS5 Bt A AR T I ol s . Mm%, A S ATE AT,
HAZ X SO AT BT o A SRR R AP SRR RCA |, 15 2 B e PR A
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PACKAGE OPTION ADDENDUM

7-Oct-2025

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 ©)
@ ©)
TL594CD Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl Oto 70 TL594C
TL594CDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM 0to 70 TL594C
TL594CDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL594C
TL594CDRG4 Obsolete  Production SOIC (D) | 16 - - Call Tl Call Tl 0to 70 TL594C
TL594CN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TL594CN
TL594CN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL594CN
TL594CNE4 Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TL594CN
TL594CNSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL594
TL594CNSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TL594
TL594CPW Obsolete Production TSSOP (PW) | 16 - - Call Tl Call Tl 0to 70 T594
TL594CPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T594
TL594CPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T594
TL594CPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T594
TL594ID Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 TL5941
TL594IDR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TL594I
TL594IDR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL594|
TL594IDRG4 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL5941
TL594IN Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL594IN
TL594IN.A Active Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TL594IN
TL594INSR Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL594|
TL594INSR.A Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL5941
TL594INSRG4 Active Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TL5941
TL594IPWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 7594
TL594IPWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 7594
TL594IPWRG4 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 7594

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/TL594/part-details/TL594CDR
https://www.ti.com/product/TL594/part-details/TL594CDRG4
https://www.ti.com/product/TL594/part-details/TL594CN
https://www.ti.com/product/TL594/part-details/TL594CNSR
https://www.ti.com/product/TL594/part-details/TL594CPW
https://www.ti.com/product/TL594/part-details/TL594CPWR
https://www.ti.com/product/TL594/part-details/TL594ID
https://www.ti.com/product/TL594/part-details/TL594IDR
https://www.ti.com/product/TL594/part-details/TL594IN
https://www.ti.com/product/TL594/part-details/TL594INSR
https://www.ti.com/product/TL594/part-details/TL594IPWR
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 7-Oct-2025

@ 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.

) | 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 TI'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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)
TL594CDR SolIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TL594CNSR SOP NS 16 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
TL594CPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TL594IDR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
TL594INSR SOP NS 16 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
TL594IPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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www.ti.com 10-Aug-2026
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL594CDR SoIC D 16 2500 353.0 353.0 32.0
TL594CNSR SOP NS 16 2000 353.0 353.0 32.0
TL594CPWR TSSOP PwW 16 2000 353.0 353.0 32.0
TL594IDR SOIC D 16 2500 353.0 353.0 32.0
TL594INSR SOP NS 16 2000 353.0 353.0 32.0
TL594IPWR TSSOP PW 16 2000 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)
TL594CN N PDIP 16 25 506 13.97 11230 4.32
TL594CN N PDIP 16 25 506 13.97 11230 4.32
TL594CN.A N PDIP 16 25 506 13.97 11230 4.32
TL594CN.A N PDIP 16 25 506 13.97 11230 4.32
TL594CNE4 N PDIP 16 25 506 13.97 11230 4.32
TL594CNE4 N PDIP 16 25 506 13.97 11230 4.32

TL594IN N PDIP 16 25 506 13.97 11230 4.32
TL594IN.A N PDIP 16 25 506 13.97 11230 4.32
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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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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.
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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/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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