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A AT TV THIE 7V Tay 7 1% FEED 5V ¥
2l —X AKTEJERRENVERS 1L IR D A R A
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OHIM 2 BNV AINAZEITHVEE A, IKEERTE)

VEBS (RSN RIS 1, NERETEE 2SEYVE FTRBIZ /2D £ T,
N7 OIRIEITIRFFLE T,
Ny =88
HRE S Rytr— () Pt — FARC)
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) BHIZHOVLTIE, B2var 11 2B BLTIES D,
2) o= PAX(FEE @) ITAFMETHY, 34325613
HEENET,
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13

8

c1
g; E1
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PWM
Error Amplifier 1 Comparator

1

2

:

Pulse-Steering

Cc1

e
10 g2

Flip-Flop

Error Amplifier 2
16
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&

Undervoltage
Lockout Control

Reference
Regulator
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J >
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—
0.7mA
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FEEDBACK
DTC

CT

RT

GND
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IRRRRERERERERER
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3 14 | ] rerF
4 13 |_] outpuTcTRL
5 12 [ ] vece
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Not to scale

41.D. NS, PW/Sv 4o —2 16 E SOIC, SO. TSSOP tHEK

xR 41. B DHsE

£ 5470 B

B FR E5

1IN- 2 I TT— T 1 ~DEEAT]

1IN+ 1 I TI— T T 1 ~OIEREANT)

2IN- 15 I TT— T 2 ~DKEEAT]
2IN+ 16 I T5— T 2 ~DIEREEA S

C1 8 (6] MOSFET 71 1 ORLA i1

C2 11 (0] MOSFET /1 2 DRV A1

CcT 5 — PRSI O ENAMEA T D30T il
DTC 4 I FyRZA Ll L —FD AN H

E1 9 0 MOSFET 171 1 & — A1

E2 10 0 MOSFET 1741 2 »Y— A% 1-

Ji i 3 I T4—RNy IO A
GND 7 — TIUR

OUTPUT CTRL 13 I T NTUR WHIH 1 ET T 2 T DT IO B EEIEIR

REF 14 (o] 5V U757y R LXal—ZH )

RT 6 — FEARJE W Bk O R Nl A B T

Vee 12 — EFER

(1) I=AK.0=H
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5 {1

5.1 N RAKER

H R COBEREEMN (Froriifoianpry) (1)

B/ME BRAE =¥ v

EIRETE, Voo @ 41 \Y;

T T DANSEE VCC +0.3 Vv

alL XD J1EE 41 \Y

al- 72O ERR 250 mA

B ERFORES LR, T, 150 °C

TRAFIRE . Tog -65 150 °C

(1) THESHRIER IS COBIEL, 7 AAANEAR 2B G2 5 SR AR HY ET, TR IERK 113, ZRHDRMITIBNT, i
%'i%M’F*H-J (RSB A DMOVD72 D5 TH ARG IELENET 222 TRTH DO TIEHY EH A, T RERK D
AN T T RN ESME ) RSN CHER LTS8 7 A RTERITHERE T DLIFRE T, ZOZENT SAADISHEME, #iRe, PERE
’E‘”E%)S‘c EL. T AD T aAED D FTREMEN B ET,
(2) EIEELZIRST X TOBEMIL, Ry T —7 FTU N2 AL TWET,

5.2 ESD &%
& EAfir
MMEEF /L (HBM), ANSI/ESDA/JEDEC JS-001 %) 1000
VEesp) HhEHE — v
FRAAHBEET /L (CDM), JEDEC {14% JESD22-C101 |2 #E#L2) 1000

(1) JEDEC ®OR¥F=2Ar b JEP155 (2, 500V HBM TiIAEHED ESD H B 7 e A CL AR MIEN PR THLEBESILTVET,
(2) JEDEC ®ORF=Ab JEP157 (2, 250V CDM TIHEHED ESD HEL T mt A TR ARLEN TR THOH LB ESN TWET,

5.3 HREEFRG

Bo/ME Bl BT
Vee HIE 7 40 \Y
Vi 7T DASEIE 0.3 Vee -2 \Y
Vo ALy 2O EE 40 Y
ALy 2D B (F TV RF) 200 mA
FEEDBACK i~ i 0.3 mA
Ct HA T AT 0.47 10000 nF
Rr BAIL TR 1.8 500 kQ
fosc FI—L ORIk 1 300| kHz
Ta H 22K COmERE TLo94C 0 70 °C
TL5941 -40 85
5.4 #(CB T B 1EHR
TL594
AR ELE(T) D (SOIC) NS (SO) PW (TSSOP) =¥A
16 &2 16 & 16 &2
Raua HBEH 08 P~ BT 88.0 95.3 114.0 °CIW
Roscop)  BEE D —A (L) ~DOEEHT 51.4 56.8 53.2 °CIW
Ress BEA DO HAR A~ OB 50.6 62.0 71.8 °C/W
Wt BB R A~OFRHE T A—5 14.5 19.6 7.3 °C/IW
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TL594
B EE() D (SOIC) NS (SO) PW (TSSOP) wphr

16 &2 16 &> 16 £
Wie BEA MBI~ DR T A— 5 50.1 61.3 71.2 “CIW

(1) PERBLORFOBGHMAEMEDZEMIC OV T, MEEARB LW IC o r =V OBGHE L] T 7V r—ar )= MR TSN,

5.5 BERHIE
Ve = 15V, B HZEX TOHERENER EFFN (FrIZRRiR D720 RD)
$TA—Y | 7 AN B/ME FE @) Bk B
U77L R
Hi /BT (REF) lo = 1mA, Ta = 25°C 4,95 5 505 V
ASLFal—iar Vee = 7V~40V, T, = 25°C 2 25| mv
AL ¥l —var lo =1mA ~ 10mA, Tp = 25°C 6 35| mv
HAEEOREIC L L2 ATp = F/ME~ KB 2 10| mvvV
ST H ) TR ) Vief =0 10 35 50| mA
TV (K 6-1 2BR)
ANAT ' NEBIE, BET VT FEEDBACK = 2.5V 2 10| mVv
ANA 7y NER FEEDBACK = 2.5V 25 250/ nA
AN AT AER FEEDBACK = 2.5V 0.2 11 uA
R E— R AN B, #3577 Veg = TV~40V 03~ VCCZ' v
BV — 7 BIESEIE, BAET T AVo =3V, Ry =2kQ, Vo = 0.5V ~ 3.5V 70 80 dB
S=T o AR Vo =0.5V ~ 3.5V, R = 2kQ 800 kHz
RS B ER L, a7 Vce =40V, T =25°C 65 100 dB
Hi71 78, FEEDBACK Vip = -15mV ~ -5V, FEEDBACK = 0.5V 0.3 0.7 mA
i 7y — =i, FEEDBACK Vip = 15mV ~ 5V, FEEDBACK = 3.5V 2 mA
RS, Cr = 0.01uF, Ry = 12kQ (¥ 6-2 %5 8)
JAEK 10 kHz
JE B DA AR 754 Vee. Cra Ry Ta EHEDT R TOfE 100 Hz/kHz
I DR B O Vg = 7V~40V, Tp = 25°C ! HzlkHz
RS 15 AW 0 224k O) AT p = /Mt~ 5 KAl 50| Hz/kHz
TyRZALHIE (X 6-2 &5 )
AFI_AT A = 0~5.25V -0.006 -10|  pA
WRT 2—T4 FA7V A DTC =0V 0.45
) e Fa—71 AL 2.5 33
AN AL a)VREIE - \Y;
BRT a—74 A7 0
W5
Ve =40V, Vg = 0V, Vg = 40V 4 100
C1.C2 A7k feE DTC %0 OUTPUT CTRL = 0V, V¢ = 15V, Vg 5 200 HA
=0V, Vge = 1V ~ 3V
E1. E2 A 7IRREE T Veoe =Ve =40V, VE=0 -100| pA
O aEy Y—2A Vg =0, Ig = 200mA 0.5 1.3 v
Y —Z 7317 Ve =15V, Ig = —200mA 1.65 25
Hi 73l o> A 77 & it V| = Vit 35 mA
PWM 3L —% (X 6-2 5 8)
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5.5 BRI (Fe)

Ve = 15V, B HIZEX COHRENER E N (FrIZiRiR D720 RD)

NFGA—H T AN BVl BEYEME @) BoRfE|  BAL
AJJAV v a)LREJE, FEEDBACK e Fa—T4 AU 3.4 45 \%
ANJ1v &, FEEDBACK FEEDBACK = 0.5V 0.3 0.7 mA
IREEREBIMERS L (X 6-2 22 R)

B Ta=25C v
ALy Al B
VAT ATp = Bo/ME~ B AT 35 6.9
27y 2 (6) 100 mV
FRAREE
PRI — Rt = Viera 1T TOASEH  |Vec =15V 1.62 15

N H‘ [=Es [SEgy== A
AL NARED BRI Hitd—r Voo = 40V 168 18 m
LK) IR A DTC =2V, X 6-2 & 2.2 mA
(1) F/MEEE iﬁﬁjﬂ ELUTRINTOVD G HOW T, HEBEENMESAF TR ESIL OO DM EA AL ET,
(2)  STAFOERIEIE AL AR T BEHEEIL T Ta = 25°CTOMETT,
(3) JEAKEFRIX 1 MRIZBA2WINCT ILNERHVET,
(4) EHEFREZ XOHE I EAEE TOREH AR O MEM T

2
S = 1~ %]
e ™

(5) HAT AT EAAIL T EIIOREREIIE SN TOEE A,
(6) EATVVRAIE, EFMDOATAL v al REEEAFT RO AT ALy a)VREEEDZETT,
5.6 A4M4 v F Uk
Ve = 15V, Ta = 25°C, HESRENESARHEIA N (FFIZFLR D72 ERD)

INFGRA—H TANRM: B/AME  BEYEE BOKfE| B
A EEN S FASIER 2Ey V-2 (9 6-3 25 H) 70 200| ns
WA BESL S T AR aEy Y — 2K (K 6-3 22 ) 20 100 ns
H 1B NS _E AR V=2 7xuUER (X 6-4 22 R) 85 400 ns
H 1B ENL S T AN IREH] V=R 7HuUtEK (X 6-4 5 ) 35 100 ns
5.7 KR

500000 B 100
200000 = H —— CT=0.001 uF t
100000 ~~ — CT=001F 90
2 "So000 S — gronF P i A a1 e A
% 20000 H < S 20
£ 10000 s N
3 5000 £ 60 N
£ 2000 S8 N P~ é \\\
5 1000 O~ I~ s 50
S 500 E: 40 B
g 200 S SSuss = g N
&L 100 E = £ 30 ™
50 S 20 N
20 = SEus NG
10 10 N
2000 5000 10000 20000 100000 1000000 N
RT - Timing Resistance - Q 0
. 10 20 50100 1000 10000 100000 1000000
Ve = 15V Tp=25°C f - Frequency - Hz
) ) Vee = 15V Tp=25C AVo = 3V
5-1. BRIFSROBBEE LS A I VR EORR
5-2. 7 7 DBEEEE L BERE EOBR

6 BRI T 37— N2 (DB RO &) 2585
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6 /85 A — & AIEFR

=

Amplifier Under Test

:

150W

2w

FEEDBACK

150W
2w

L

Output 1

Vyet .
Other Amplifier
N —
g 6-1. 7 THtET R EI
Ve = 15V
12
Vee
4 8
Test DTC C1
Inputs 3 | FEEDBACK =
12kW
TL594
& gt co -1
F—=er 2|10
1 001pF
] L
+
J__ 2 IN- Error
- [__16fIN+ Amplifiers
15 IN-
13
OUTPUT REF 14
CTRL
-~ GND
5 J_7
TEST CIRCUIT

Voltage
at C1

]

Voltage
at C2

Voltage
atCT

DTC Input

ov

Feedback
Input

i

Output 2

0.7V
Duty Cycle

VOLTAGE WAVEFORMS

6-2. BifF T R MEIER LR
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15V
r E _________
| ach Output
Circuit
I Output
: T CL = 15pF
| (includes probe and
| jig capacitance
L ] 1 Jig cap )
- OUTPUT-VOLTAGE WAVEFORM
TEST CIRCUIT
6-3. BT I v & DIBAK
15V
| Each Output
| Circuit
|
[ ——
|
| Output
|
L __ 68Q
CL = 15pF 2w
(includes probe and
jig capacitance)
) OUTPUT-VOLTAGE WAVEFORM
TEST CIRCUIT
E6-4. Ty 707D
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7 SH4HEREA
71 =

TL594 121E, A T2 7 EIRO N B 72 EERERE S AA TN TNDEEBIZ, LD IEARIZ2FREICHHEL TR
D, VAT AR THIELRD BB ZHI CEE T, TL594 13 EE B DV AIRZEH (PWM) Hl#IRI# C7,
HI17 OVADER X, A7 arT o3 (CT) EORNTRIESHIE> TERSNADOZX V% 2 SOHIEIE 50
WD ERE T AZETIThvET, BRI, OZX0EOEENEEFEE 50 REWEEAR—T TR0 E
T, HIEE B R KRELRDE, DZEVF AT DEED! iorjxjt%rb\ﬁéﬂa'ﬁ (%151 = S b gV hal )N s WA PRV E =5 i
M LET, AR AT TV T 70y Tay L, BRSNSV AERZBIZ 2 DO N NT U PARIZEDE
7

17% 77 ORIFHEEFIPH L, —0.3V 75 Ve - 2V £TTT, DTC 2 R —XLEEA 7By b3dY | 7R

1359 5% T, RT 2V 7 7L U A ICKIHL C, CT IZOZE VI AN MG T DI TAHU T v 7 IR M /A /X
Xﬁ‘ B, FITF v F o T RER A A LT, [~/ F L — VEIRO @A R A BEE U E 9, TL594 OBENEDEEH
WZOWTIE, [TL494 ZEH L= A TF L 7 EBELF 2L — 2Ok E S RL TSN,

728 DY IR

OUTPUT CTRL
(see Function Table)

13
6
E'IT' 5 Oscillator
8
DTC 1D C1
Comparator P I::
=01V ¢—O 9 E1

pTc 4| ﬁ\) > C1
PWM

1
Error Amplifier 1 Comparator c2
1 PDO_(
[
IN+ + 10 g2
p
IN= 2 _1 Pulse-Steering
Flip-Flop
. 12
Error Amplifier 2 Vee
16 Undervoltage
IN+ + Lockout Control
2 >
IN= 15 B
Reference T
Regulator
14
» REF
3 7
FEEDBACK D GND
—>
0.7mA

OUTPUT CTRL OREIZOWTIE, £ 7-1 22 L TTESY,

7.3 HRRERKEA
7315V Y77 LR LFaL—%

TL594 NES 5V V7 7L A LF¥F 2L —HDH /113 REF BT, 2OV NILELIZV 7 7L ATHLEEBIZ, UL
Xl —HEL THEH L HA®IEE 7 SV A AT TV T 70 7ay 7 3RS T yRZA Lo L —
2 PWM a2 L —RCE MG T DL ELTEERTT, ZOLF 2l —HiX, 35%72)771//XJ:LT/\/M‘W/7
AR L. 0°C ~ 70°C ® H H 285 COEMER P CTZAE Y 100mV KDL EMEA MR LE3, NEV 77
LU ARET VLT ol —H e T 5720 | FASRERIE DERT O CWET, IBIIO /A7 A[E# T, 10mA @ﬁﬁ
BIMEFHCEET, ZOVT7 7L AT, MR ED 1% LRI CRRIESILTEY, 7V ~ 40V D AF1E
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FIZIT-> T, ZE% 25mV K ICIZ DL EMZHERLET, ATTBIEN 7V KEOEES . LX 2L —F H IIENES
V7 7L AWM NI~V ETHET OV ICHER S, Z0% BV ~BB L £, 2k, ¥ 8-9 ITRTEHz,
O BENEN LT EHINT/R0E T,

7.3.2 (EEBFZRSEDLE

TL594 1%, (KB EREEERS LM REA TR IL T BRI A0l 2 TV ES, BIEICHER SN DR/ Ve BEIL 7V TT 8, B)
YEFIZ Voo BIEN 6V &2 FlElDE, TS AT vy b 7S Ed, IKEERRENERS L BIEE OFEMIZ W T, ER
MR ) 22 IR TS0,

7.3.3 Bifcss

ZOFRRET, T YRFALBEIO PWM 2o S —ZZIEODZEVRE A AG L 22/ L — 2L THEOHIEIE 5
LHESNET,

FIRAR D SR B AR E T DT ZAIL T HE Ry B Cr ZIBEL LT, IR T SMPTFZAI T avF o4
Cr ZEBIM CTHRELET, SMBIAIL TN Ry IZXo TEEIMDMEDIRED BT T EBIERIE B ERR S ET,
Cr OmmOEED 3V IZET DL, FIRGOEEAKEL, KEIA27VRHHSET, BEERITA 2 1IZE-oTR
HHIET,

3V
ICHARGE = Ry (2)

DXV OF LK 3 DEBVIZRVET,

_ 3VxC(p
~ ICHARGE &)

FIEROFEW IR 4 DEBVITRVET,

fosc = e 4

0SC = Ry xCp (4)
L RIBROEREIZ. vV R TV —ar OB ORI AR LS LRVET, Ty ad L 77

Vir—arod . B EREITRIEZRO RO/ TT,
T NEUR TV = ar DA, b AL CEHELET,

1
f=rpxor ()
Tyovad N T IV r—var DAL, 6 AL THELET,

1
f= 2R X Cr (6)

7.34 7y RO 1 ARIB

TYREALHIEATNCEY /T v RZA L (A7) 26 CEET, AJTEEPBIREGOT7 7 EBIEL0E &V
A R —EZOHINTE S TAAyF o7 b0 2% Q1 BLOY Q2 IS ET, 110mV OWNERA 7 v Mok
0. TV RAALEIEHA TIPS IVIZIREE T, e/ NT o RZALEHK 3% 12720 F T, T v R2A LHIE A 1B EZELN
THEBMOT Y REALNRFEAETDHAREM NSV ET, Zhickh, AJTEBEN OV 255 3.3V £TELT52LT, 7
Y REALZET/AMED 3% 75 100% ETHRIEHIECEXET, 7 AL PHIENCED, SMBY —AX=T— T 7 OEE
\CBE B2 52N ERCEET, 7 v REZA LI AN A A= 2D AT) (1) < 10pA) T,
HAT 2—T 4 A7V OBIMEE N LERIG AT 20 ERHYET, 72720 872 Hl# 217121, AJ1E#&
Ui T A E D ET, BRIIIAREROIKRIETT,
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7.3.5 3>/ L—%

AN —HF BV U7 7L A LR 2 b —Hnb A AT ASTERY, AN BIR OG5 TREMELZ M LSE TN
£7, TN —=FDANNITEART YL AW | ALy 2 a/ VR ORRN) TS DR LT, =3
— 2D\ WTINPORIENE 5 A BI N P AZETOIRER L 400ns T, A —/3—F 7471337 100mV
T, ZHUSED, HESES D 300kHZ DEMEFEPHN T, A LINICH ) Z2 i Il T £,

7.3.6 /YW X IEZH (PWM)

Zoa R —H %, 1 OVAEOEFFIELITVE T, 2070, XA Y ar T oY Cr O o7 7 EIE
N, T — T T OHINAFTET HHIEE T LS E T, # A7 a7 O AT, HlEE 5 A1 BE RS
SNIZEANDOF AG —RPFAIAFENTNET, 207D, Hiayy 723 512id, fliE 5 (=7— 77O
77) 23 Cr OO ELELILR 0.7V BWMERHVET, o, HlHEELED T T REBIC 78T, KT

2—T 4 YAV TOEFENAIRELRVE T, =T — T 7O IIEEN 0.5V ~ 3.5V O#iHTLELT D&, FRITG
CTH 7 ULV RBEIZE D 97% 735 0 ETCELLET,

7.3.7IT>5—7>7

2 SOBHFAL DIT— T FFNF .V, BIEHL — DAL T AZZ RO ET, ZAUCED, V) L9 -0.3V~2V
RWFEF AN BEERHNTRSNET, EHo0T7 0 7Thy VR B—ERT7 7 O8N ECEIEL, BT
T 47 High O&HTH, ZHUTEY, 17 VAR O R PBD T HINCE T T H ML TN T v/ CEET, Wil
DOHTIH PWM 22 S —XDLHEA T /—R T OR B SV TNDT2d, 7o 7 13/ NSV A IS Bk L&
T T T O INTEFRT > 71285 T Low IZAT ARSI, W HF DT T INNRAT A A 71270512 X TR RN D /A
Ea=HILET,

7.3.8 HAHIEIA H

AT X, BN To P RE RN HN T s 2N DE L TEWET 2R ELET, ZOASX. 2SIV A ZTT
Vo7 7007 7ay 7 OBIRTT, A ATIERY T, BIRIHROSNVA ZATTV T 7V Tay AR
< HHEFEEHIEICXET, AN, TV — 2o CERSNADEESLMEEEELCWET, WHIEHED
BEE. BT AN 27 Z 0 RICEER LET, ZAUTID . SR RT TV 7007 7ay 7 BT 4 2—7 &, H
HIHIESNET, ZOF—RTlE., WG SN 2 SO TP R0, FoRZ A LI E-1L PWM 281
—H O NNTBND SNV AEH I LET, Ty a7 VEWEOSE X, MG A D ZWNEO 5V HEHEL X a1 —H (T
B LET . ORI TIL, FNEFNDH AT DRZB VA AT TV T TV 7ay AL s> TRAICAR—T
UIZR0ET,

739 iP5 2228

TL594 (121% 2 DD HIINT o D ZAZREEH SN TWET, MG ORI 2R IF — T Ru Ay | F—F 0 ) —2 Rk
T, ENFIRK 200mA DY 7 BIREITY —ABRE A TEET, INOLONT DA OfAFIEE L, 28 Y
— AR TIE 1.3V AR, /—z 77HJT7T%EAZT X 2.5V R CT, BT, @ KAE R RICEIDBEES T2
PREMERED M- THY, +o72EIHIfRICEY, Bt —AH I EL TEECE LI >TnET,

7.4 TINA ZADBEEE— R

OUTPUT CTRL b2 %27 7 RIZHHe 4 5L, TL594 |3 7 L= REIT8TL L = —RTEIfEL £9°, OUTPUT
CTRL B> % Vgep (ZHHE 754, TLE94 [Tl O v a7 /W TEIEL £ (& 7-1 5 ),

= 7-1. BEER
AA
OUTPUT CTRL s BRe
V=0 TNV REIFST LV
V) = Vies W DT v 2 VEE
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PRAEWVZLER A, 2 O HBJZH T 585 O A IOV T, BEEOEETHEIL TV =72<Z iz
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

8.1 R EDIE

TL594 A RIZIT R ERIES . T R ZALHHa R —&% SOV ART TV )y 7ayr 2 DOTT7— T
V7BV LR 2L —ZREH S COET, TL594 7 /3 A AL, 1Hz ~ 300kHz O J&# $5 &5 127~ T, SEXFR A
AYF LT A= TV r—ar EHTEET, BIREKEIT RT & CT OfEICk>TiRESET, TL5% %
EFR LA F L T BEL X 2L —F DR OFEMIC WL, [TL494 2 LTI-AA v F o T EEL F a2l — X D%
FtlESRLCIEEn,

82X ETFIVr— 3y

WOBEHITIL, TL594 ZfE L T 5V, 10A OFERZIERLET, ZOT 7V r—a0F, [TLA94 A HLIZAA >
F U EFELF 2L —ZOFRF I THBHALZL D TY,

NTE331 140pH

32v
Input

Vo

NTE6013

R11
100Q

Q1 NTE153
5V
REF

R1 R2 4 R8

1kQ 4kQ

R13
0.1Q

— GND

8-1.32V ~ 5V, 10A DER7 TV —3>
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8.2.1 Rt EfF

. V=32V

. Vo =5V

. lo=10A

o fosc = 20kHz AA v F o 7 J8 I H

+ Vr=20mV t™—2 Y— t"—7 (VRippLE)
« Al =1.5A DAL IR EFREA

8.2.2 FH 4R FIE
8.2.2.1 AhER

DFEJRD 32V DC EIFIZIZ. AT 120V, H ) 24V, T8 75VA ORTo25FRLE T, 24V O 2 RAAPERRIL. &
/ﬁ? Vo VBB N2 MAE L, ZO®%RITEIHIFRILT (0.3Q) &£ 2 2OT7 VA av T o ikiaEd (K 8-2 2%

)
]

o

Bridge Rectifier
aasoy 030

+32V
+[ 20mF +)| 20mF

8-2. ANER
X7 &8 CHEELH TEREZFHRLET,
VRECTIFIER = VSECONDARY X V2 = 24V X /2 = 34V 7)
\
IRECTIFIER[AVG] = T? x 1o = 57 X 10A = 1.6A 8)

3A. 50V DAl 7 )y VEigR T, CNDDFI RSN R LE T, Ay F T LD a &, K 8-1 1
RUET,

8.2.2.2 HlHEK
8.2.2.2.1 BiR#¥

SMFT DT T LIRFIAE S 5 IR 6 ITHHET DL, TLE9 iR D JE A IS E T, FiReIE, N4 B
FOK 9 TEHAESNDE M OMEEM AL, 20kHz TEMET DI EShET,

Cr=0.001pF Z#IRL, K 9 -~ T Ry ZitHLET,

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

8.2222IT>5—7>7

TT— TN WOV T NE)T L ABELHEL PWM 2L T—EOH ERAHERLES (M
8-3 zZ M),
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Vo
14 R8
| — 5.1kQ
13 £
vV ® R3 rror
Re 5.1kQ R5 1 . Amplifier
510Q 5
NN - R9
TL594 Ra 3 5.1kQ
_— 5.1kQ R7
51kQ TL594 =

83.I5— 7T wHar
TL594 N D BV DYT7 7L AEFEIT, R3 & R4 12k T 2.5V IZpBlsnEd, tHEEDORZERFE S, R8 & RI

\ZEoT 2.5V IZEIsivET, N ZEMIZ 5V IZLF ol — M 53413, R8 DfUHVIZ 10kQ AT var—2 %1
)ﬂb(ﬂﬁ%%‘:{j‘l/\ij‘o

TT— TUTRIBEOLENEED DD, ©T7— T 7 OHIIE Ry #&H CTREEANIZ T 4—R v rEh, 7K1 0%
101 [T LET,

8.2.2.2.3 EfHIRT >

DOEJRIT 10A DA EIRE 1.5A O || BITRIEZIEEL THRFFINTWA2D, 10 2 AL CEESEREZE
i@”o

I
Isc=1p+ 7]" = 10.75A (10)

8-4 1%, BITHIRE A R TWET,

Vo . 14

| R2

3kQ
LOAD 16 Vrer

15

< R1

R11 1kQ TL594
0.1kQ TL594 .

(X 8-4. EFtHIIRE &

P R1 & R2 I2LY, EBIREINR T 7O KEATINZK 1V O EHEBENHRESNTT, AT EINCER I
R13 1%, AMFEFA 10A ([ZELEE, BIRHIRT 7 OIERERiE12 1V ZEIINL£4, H17 OV AR St
LT/ hEnEd, 11 2> TR13 DfEEFHHELET,

R13_——01Q (11)

82224 Y7 XX—F

AL —RT S TWEDAA T LT " T AZDAN AEARE T DX, M7 av T o O FBEBICHESTHRAETD
ARG —=R T v =T EWOLET, T v RZA LGB F)H CTEDH720 V7 hAK—NalEE O S22 3 g i T (1%
8-5 x5 M),
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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

B 8-5. V7 bR — MEKE

YTZIAZ—RNEBRIZED | Ty RIA LA T (B 4) IO AR 2#E 528 T, o R Z2d-<b
LHIIMSELZ LN TEET (X 8-5 5 ),

BUlE. avF oW C2 Ik o TFYRZA LEIFIATI A BV L X a2l —Z BT AIHTIREI S 4L, ZAUc 0 T
HATZ—=TNEINET (100% DT YRAAL), 22T U HN R6 ZI/r L TREINDIZONT, VAR R4 12
720 | BT — 7 D3I A 5 | SR FT, R6 & R7 OIRFUED A 1:10 DS . A — T v 7% DY 4
DOEMHIE 0.1 x 5V, 7205 0.5V TT,

VT RAL— R I —A%IZ, 25 ~ 100 Z7uv 7 YAV OFH TY, 20kHz DALY F 7 L—F~T 50 ey HA7
IVERTBIRUIZE . 12 2> C/ 7 hAZ—MEB AR L E 1,

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

K13 2o TarF o OEEEELET,

_ soft —start time _ 50ps X 50 cycles _
€2= R6 = kO = 2.54F (13)

ZHUCEY ESIBHIIIENAEZIZHIEE B CHATIRE B ERETEET,

8.2.22.5 7w FE A ADRE

TR Z A LN O T AKERE 1T . TL594 T34 2D H H D/ NA T B 2+ 522 T, Ty R 2 A LA 12k
D. 5% ~ 100% O#FPHTT v RAALEHIEHTEE T, FFED /XU — "L TP RE AT ZEDET TLE94 T /34 &

TRNAB AR A NT o P AEPRIRFZ A AR DRI ECRNIDIC L E T, [X 8-6 1T, BEABERE D/ A7 A (A1
ZRLET,
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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. 7Y R A LADRE

822345V 5DE
8-7 12, EHENDAA v F 7l ERLUET,
L
—& 0 -
s1
Vi D1 ¢ R1 Vo
v = = = v

B 8-7. 24 v F /i
BT AL B 74 (L) DY AREZRDOLIBITT,

V
d = duty cycle = V—? = 352—\(, =0.156 (14)
f = 20kHz (design objective) (15)
ton = ti =(1 =
oN = time on (S1 closed) = (T) xd = 78ps (16)
L _(1 _
topp = time off (S1 open) = (T) —ton = 42.2ps 17)
tON
L= (VI - Vo) X A_IL
[(32V — 5V) x 7.8us] (18)
* 154
% 140.4uH

8.2.24 HhBEDHHE

TANE A Z IR EFE LU0, MOy P NVE 2T IS 7 av T o OlEsIELET, BT
VR A E BRI, BRREZEINCER LI DL L TETF AL TEET, WY T 4 R A EI T AT,
Vo VB EN BENA & 05 AN B85 B L IZDMIR DB E R BV E T, LIZ3-> T, 22 TEETD
AT IR RS M ESIIEST (ESR) @ 2 > T, fiESN /et —2 V— B —JDVy I NVEFRLE—7 V— E—7
DUy 7 IVEREDBEBICEESE, K19 2> TH K ESR Z3HHL £,

AVo[ripple]

— __V -
ESR[max] = AIL =15A = 0.067Q (19)

{20 (T~ T, Vo Uy 7V EEZ G B EED 100mV A (2 PREFT D720 I B R i/ VA B C3 Rt L ET,

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

R ESR 28 0.074Q. KUy 7 )VERN 2.8A THDH=H, 220mF, 60V Oz T Y ZRELET,
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8225 FSYSRE IRV — AL v FDFHE

NP ARS NT— 2Ly F 1L, NTE153 PNP R A7 722 NTE331 NPN (1) 70 VA2 TRER S AL T E
T D 2 DDRT— FAAAE, PNP AT Y YR 2 =Y b BRI TSI TV ET (X 8-8 25 ),

NTE331
32v ‘ *
Q2 A
R11 ?gé lo +7 =10.8A
100Q
[
Q1
NTE153
R10
270Q
11 10 9
— Control ~{
TL495
8

E188. /XV— RAyF o>

AT VYR Z =V bR E R TIER o + Al/2, 3725 10.8A CTRafistEd, 10.8A [ZRBI1F 54—V b
> ® hpg 1%, TL594 O K 1L 72 &R 250mA 2B 220X, H @ §T20ERHNET, ARSI TS
NTE153 & NTE331 Otk IcHSX, X 21 oK 23 2L CTHER U — Ay F O/ NRENERZF R 75
L 144mA TR0 ET,

hFE[Ql] at IC of 3A =15 (21 )
hpg[Q2] at I of 10.0A = 5 22)
: lo+ I7L

ip = W > 144mA (23)

R10 OfEZEHE T D121, K24 ZFHLET,

1~ [VBE(QD) + VCE(TL494)] _ 32— [15 +07]

v
R10 < B 0.14% (24)

R10 < 207Q
ZHHOEFEICESX, R10 ITI3EG IV ERERHE THhD 220Q MBS TOET, #HHT R11 BLXUYR12 12k,
FINIRABBRNC AAF T N DRI DX XU T HIRETEET,

ZZTHBILCWAERIL, TL594 @ PWM Hil#[a]#E O Zdk 2R3 0 T3, ZOEPERFT, TL594 TEH Tx5
ZL OB T L HAEEEEOULAMEZ R TOET,
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823 77— 3 2 HIkR

Vrer - Reference Voltage -(V)
w B
—

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

8-9. Y77 LYy ABELANERELDEF

8.3 BRICBAT HHREIR

TL594 (%, 7V 225 40V O A ) EJRE P CEIE T 2IICBRE SN TV ET, ZOAJTERIITE 2L F 2L —
Ay PMTONDUBERHVET , ATVERDT SAZNLEA L T LB TOAGATX, BIIv 7 AR avF v
A TEMDO SNV EFEPGLIELIRDZENHVET, — I 4TUF OX L HL a0 T 2SR L ET 03, ik
HMENDHBEINIGC TRRDEAENHVET,

84LA4T7Db
841 LA T PDH1LRFZ1>

W T=TAS FATDOHAT EFO K EMI DA Z 722 L TTEEWD, BIELT, FrARRr —2ZAAD E =27 A
P E I DHYET EMIFFEAMELS ARTHE B ) ORI im0 LN - 5T ISR E SN S a3, A —T7 0 =27
EERLET, A—7 2 a7zl 4 55613, iz PCB ICR L CTREIZLE T, A7 47 a7 13l &b EELIAR
WA RERESEET,

8.411 74— RNy /iR

T4 =R IERRIT, A HZ I HER I ARD L NVEIROEFRE TELTHET IO ET, /B —F A KD 7=
TR ZEIRIE CEDTZT BRI, VIR T AN ERHVET, Zhb 2 DIIR —RE 72325280 HD F 9743,
EHLLNEBRIEVENHALXIL, A IED EMI MDA XGRS ITAZEDIFHINEE T, AlfEThIuT,
PCB ETAZ 72 EHUNDIEINZ T 4 — RS VR AZBLE L, W7 OB 7R T L— ThHBiSns3o129 50
DIEAEA T,

8412 AtHAharFoy

EO/NSNETI I AN TANHE 2T oY RAT28561L, 2T 3% IC O VCC B O TEAETEICEEL
FT, TIUTED, BB DA LK I B AD B A FIRE7R IRV HEBRL . K02V — U B EEIR AN IC L — Uitk ¢
F9, —HORETIL WX EEDTD  BI1DT7 =R BT 4—R 75U —K ar T oV a0
ERHVET, ZOEE . 2T o HE IC O TEAETIEICHELET, FmEHEa T a2EHT54 V—-FED
LR AN — R — VB Lo TAERESNDSEE EOT T I IARDEE T DA RetE MBS R0 £,

8.4.1.3 M{RERG

L EMEZ MR T D720 OAMIT ORERR AT, IC DITUIRE L TTEEWY, 7407 A T IO TORHLRIT
HERG, R EFEEOTME BRI LET, R FEEE T, 2 7FOFESICERRELRVTZENY,
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8.41.4REI/SVR TL—>

WY BRAREE R T 50— iEE R KL T D LR, X COBWR (KEH) Bz TE57210 80>
BRI L E T, BEYERY e PCB JEH Tl Bl DMkt i/ IME A7 >~ 7 8720 15mils (0.381mm) I3 22 &% 80
LET, A5 HharT oy MAZ A4 —RiE, TRl BWNCE<ELE L E 3, 2O XI7fEIC XY | EIRE
UK E IR AL T L 7 BN RNDZE TERIFERD OB S EMI 2K CEEd, ZIUCE D TY—K A4 7%
VALEHILA T HO T, BEMEE G ERIT /AR A7 VX7 IRPER LB L ET,

IC. AjzvTo4 Whar o4 BEXOHNE A4 —R GE4TD5H) OV T RiE, EWZagEss, 7908 7
L—NCEBERE L E T, PCB O{ANZZ TR 7L —REELET, ZOIHREEICED, 7 TR V—T DOiiEE
BRI T DEEBIT, A X T EBETD EMI X0 SRR, /A RZRBCEET, 2 J@E B2 5% @ Cid, e
W bS50 77U R T — B HWT, EBIRERSCE SR AR E T AN — T L—b T — RNy 7[R
B HEEE, BLOENLOREET M AR E TE 57— b Bl ET,

L@ MR TlT, BORC BT L — 2k AT DICE T O AR ME LRV ET, BARS . HE T — o bR~
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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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@ 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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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

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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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)
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Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
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\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
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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.
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