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7.1 WM RKER
B A OB EIR FE RPN O3 A (B 3R D72 RD) @

MIN MAX UNIT
Vee vy BIR BT -0.3 8 Y,
\ a vy N -0.3 8 \%
Vpbs B IIDMOSDORL A= — A& T -0.3 42 \Y
A FHE K BUFEICONTE S
Ta BRI R -40 125 °C
T, Operating junction temperature range -40 150 °C
Tstg PRAE IR i R -55 165 °C

(1) xR KERE EEIDAN 2RI T8 6 . 7/ A AR KRR BIGE R AT 5 ATREME R DY 3, ZAUIARL ZADERE D IOV TRLTZ
HOT, BN EL ARSI CQODEE B X DIRIE CARLR 23 EF ICEET 22 2R ERITR T H DO TIEHY A, #ct i KER OIREEIC
RRFHIE L ARG OEHMEIE B E 5252803V ET,

7.2 ESDEH
VALUE UNIT
Human body model (HBM), per AEC Q100-002(® +2000
V(esp) | Electrostatic discharge Charged device model (CDM), per AEC 3“/\\‘(@?:/ =759 v
Q100-011 Corner pins (1, 8, 9, and *750
16)
(1) AEC Q100-002i%, ANSI/ESDA/JEDEC JS-001ftERIZHE > THBMAR Akl Sl A2 L& R L ET,
7.3 HERBNMERH
MIN MAX| Bifir
Vee BB 3 55 \%
Viy HIGHL~ LD A T 2.4 Y
Vi LOWL~ LD A HEE 0.7 Y
Ta Operating ambient temperature -40 125 °C
74 BEECDONT
TLC6C598-Q1
THERMAL METRIC® PW (TSSOP) D (SOIC) BT
167 16 PINS

Roia Junction-to-ambient thermal resistance 129.4 100 °C/W
Roactop) Junction-to-case (top) thermal resistance 55.4 45 °C/IW
RgiB Junction-to-board thermal resistance 65.8 40 °C/IW
YT Junction-to-top characterization parameter 9.9 10 °C/W
AL} Junction-to-board characterization parameter 65.2 40 °C/IW
Rocot) Junction-to-case (bottom) thermal resistance AN ALY CIW

(1) FERIBIOHLOEGRIEED

FRLTZZE W,

FERIZ DU T, Semiconductor and IC Package Thermal Metrics 7 7'V r—3 a2« L 7R —~NSPRA953) % %
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7.5 BREFMH
Vee= 5V, Te= 25C (FRIZRLR D72V BRY)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
DRAINO to DRAIN7. Drain-to-
40 \%
source voltage
High-level output voltage, SER loy = =20 pA _ 4.9 4.99 \
VoH Vee =5V
ouT lon = —4 MA 4.5 4.69 \
Low-level output voltage, SER loy = 20 pA _ 0.001 001 V
VoL ouT Vec =5V
lon = 4 MA 0.25 04| V
Iy High-level input current Vec =5V, V,=Vcce 0.2 pA
I Low-level input current Vec=5V,V,=0 -0.2 pA
| Logi | " v 5V lock sianal All outputs off 0.1 1 WA
ogic su curren =5V, no clock signa
ce 91c SUpPl e g All outputs on 88 160
lccFrQ) Logic supply current at frequency | fsrck =5 MHz, C_ = 30 pF All outputs on 200 pA
Vps =30V Vee =5V 0.1
Ipsx Off-state drain current DS oo pA
Vps = 30 V, Tc = 125°C Ve =5V 0.15 0.3
Ip=20 mMA, Vec =5V, T = 25°C,
Single channel ON 6 741 8.6
Ip=20 mA, Vec =5V, T = 25°C,
All channels ON 6.7 8.3 9.6
Ilp =20 MA, Vec = 3.3V, Ta = 25°C,
Single channel ON .9 9.34 112
. . Ip =20 MA, Vec = 3.3V, T4 = 25°C, 8.7 1025 123
; Static drain-source on-state All channels ON o
pston) resistance Ip =20 MA, Ve = 5V, Ta = 125°C,
. 9.1 11.13 12.9
Single channel ON
ID =20 mA, VCC =5V, TA = 125°C,
All channels ON 103 12.28 145
ID =20 mA, VCC =33 V, TA = 12500,
Single channel ON 116 1369 164
ID =20 mA, VCC =3.3 V, TA = 125°C,
All channels ON 128 14.89 182
Tshutoown  Thermal shutdown trip point 150 175 200| °C
Thys Hysteresis 15 °C
76 YMIVIUEN
MIN NOM MAX UNIT
tsu T b7y 7B, SRCKTATOSER IN HIGH ns
th A—/LRIER, SRCK1#% DSER IN HIGH 15 ns
tw SER IND/ SV ANE 40 ns
6 Copyright © 2012-2015, Texas Instruments Incorporated
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7.7 RAYFUUEH
Vee = 5V, T; = 25C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
oL Efﬂfiﬁ*—ﬁﬂﬁf’aﬂ\ GO I ILOWL ~LHBHIGHL 290 ns
¢ (EHGEIEIRFE , G DD H JIASHIGHL ~ L BLOWL 75

PHL T~ C_ = 30pF. Ip = 48mA ns
t SEH BRI, RLA ) 210 ns
t; SEH FAVIREH, KA H ) 128 ns
tod fEfiEAERR . SRCK|HSER OUT~ CL = 30pF. Ip = 48mA 49.4 ns
tor SER OUT®D .5 L3V (10%7):590% % T) C, = 30pF 20 ns
tof SER OUT?DA. 5 T 23 EE](90%7>510% £ T) C, = 30pF 20 ns
fsrek) ST Ty T B C, = 30pF. Ip = 20mA 10| MHz
tSRCK_WH SRCK/ L AME, HIGH 30 ns
tSRCK_wiL SRCK/ L ARE, LOW 30 ns

Copyright © 2012-2015, Texas Instruments Incorporated 7
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78 AT KR

SER INZHSER OUT~O# %, X URLET, HIMERIE, TR L YRS 71y 7 (SRCK)DINLE F3) Ty T
BlivEd, ZauL, SER OUTITNAHA > R —F BFET D720 T (X 13525 M), TOfER, 7 —#3SER IN>HSER

OUT ~ERESIVDIZIZSRCKD 7.5 #1557 DR 23 L BT,

8 7 6 5 4 3 2 1

et L L

| [

SEROUT 0

1. SER IN/A»5SER OUTA MK

A F 7 RERIEBEREZ, X 2ITRLE T, ThH T~ TONTA=ZDOT AN, ¥ 1UIR T AMEEE 2 AL T

ThiIvELT,
—————— 5V
[ £50% \ 50%
| : ov
tpLy —|<—>: - tpHL -P:
! 90% 90% 1oV
Output 10% | | | 10%
(]
| : : ——— 05V
& ek
S — — — — 5V
SRCK \ f 50% \
[ oV
|
I<— tsu —M_ th _N
— - — — — — — 5V
SERIN ;( 50% \1\50%
| | oV
ety ——

Switching Times, Input Setup and Hold Waveforms

SRCK | 50% 50% ]
|

|
e e

| |
SER OUT %50% SS 50%
|

SER OUT Propagation Delay Waveform

2. R vy F U E L BRIER
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7.9 HKFJH4FHE

SR LU 6D H—F v rind ., X 7, K 8, ¥ 9DEM: T _RTCOF ¥ RANA,

500 350
—T,=-40°C All Channels Off
T,=25°C 300 | — All Channels On
400 T,= 125°C
< < 250
2 2
£ 300 7 5 200
= / =
3 A >
(8} A (8}
> 200 - > 150
Q. L — N o
o T A S
@ = @ 100
_—-/
100 = — | |
50
Vee = BV
0 E— 0
0.1 1 10 100 3.0 35 4.0 4.5 5.0 5.5 6.0
Frequency (MHz) Supply Voltage (V)
3. EREREARMEDEF 4. BRERELEREELORE
12 16
g8 g8
% 10 % 14 E—
k7 7 12
3 8 ¢
14 x 10
i) i)
© ©
on © on 8
3 <
(@] O ¢
g 4 8
3 ; 3 4 .
@ 5 T,=-40°C 3 T,=-40°C
£ T,=25°C £ 2 T,=25°C
a ——T,=125°C Vee =5V a ——T,=125°C Vee = 3.3V
0 - 0 .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Drain Current (mA) Drain Current (mA)
5 KA »-V—REDF REEEHE R LA B EDRER 6. RLA -V —REIDF REEHE R LA EREDRER
14 18
€] | — €]
Y 12 — | o 16 [
o s} L ——
= = |
& g 14
2 10 Q
4 3 12
@ @
o 8 Q
%] %]
< 6 L 8
(] (o]
g 4 g
3 o 3 —_ o,
(3 T,=-40°C (g 4 T,=-40°C
E 2 Ta=25°C E 2 T,=25°C ]
a T,= 125°C Vec =5V 8 T,= 125°C Ve =33V
0 . 0 .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Drain Current (mA) Drain Current (mA)
7. RLA -V —REDOF REEER E RL AV EREDOBR 8. FLA -V —REDF REEIEH & RL A U EREDOBR
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R FRAHFE (continued)
SBLUM 6D B—F v AnA X7, ¥ 8, K 9D T X TOF ¥ A3,
18 350

@ —T

3 16 300 o

g 14 t,

21 i — 20| —4

% 10 £ 200

n o

J — £ 150

© 6 E— § — |

s . & 100

& 4 |——T,=-40C

£ 5 T,=25°C i 50

5 T =125°C lgs = 20MA

0 A ‘ 0
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 -60 —-40 -20 O 20 40 60 80 100 120 140
Supply Voltage (V) Ambient Temperature (°C)
9. RLA - V—REDF REEEIE KL A U EREDEF B 10. A v F /R L AREE & DOB%

8 NS A—#BIEIFH

1IBLOE  12i%, P AR T ANEE LB LR A R LI-bOTT, X 12505, GHLOWIZRFFE 41, CLR
DHIGHIZRRFSIICIREE T, RV AL DAT —Z ATV AS <7y 7 ONLH ERY Ty O TEIEL, ZORERTHIT)
Ny Ty T — A PR SND LA R T O R TEET,

5V 10V

Vee
CLR

I § R, =200 Q
SRCK
¢&—— Output
MCU SER IN DRAIN
RCK _ 1 C_=30pF
T (see Note A)

G

GND V7

<~
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INT A —Z BIFEEER (continued)
8 7 6 5 4 3 2 1

@l

RCK 0 | |

CLR 1
DRAINO 0
DRAINT 0
|
I
i _______________________________________________
DRAIN6 0
DRAIN7 0

12. BRI
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9.1 HE

TLC6C598-QL7 NA R, E /U7 THREREDEE, IKERO8L vk 7R LY AKX T, W HFEE DA B
LT ALEDR E ABREI T AR SN TWET, ZOF AR, BE YD YT /LAY TG IL T IRDT T
KL PR RSN TEY, 8E Y NDODE AT + AN — LD RF AT — R B F T, T RZTT, —~ /-
Xy N AR RED AL AA N TV ET,

92 HEE7NvIK

G
RCK {7
_ DRAINO
CLR
D T
SRCK > C1 > C1 [
| CLR d cLrR DRAINA
SER IN
[ D D J
> C1 > C1 0—D
J CLR d cLrR DRAIN2
E D D J
————1> C1 —1>C1 '>—D
J CLR d cLrR DRAIN3
E D D J
> C1 > C1 0—D
Q CcLR d cLrR DRAINA
E D D J
> C1 > C1 0—D
Q CcLR d cLrR DRAINS
E D D J
> C1 > C1 0—D
Q cLR J CLR DRAING
E D D J
> C1 > C1 0—D
| CLR ] CLR DRAIN7
[: D D J
> C1 > C1 4D:
Q| cLR L——J CLR GND
E D
~[><%> c1
——— Q| CLR {>o SER OUT
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9.3 1&EESREA

931 H—<I vy bFO

T AR, A TORENRLT5C (RFEM)ZBAT5GEICH HE2RHET D720, WY —< /L2y MU
BENFEIEEN TWVET, A HIREN —~ LNy T DAL v gL RE B2 AL —< /LYy M ALY F 3o

XS{%@%‘JH‘J&:ﬁ%7°‘/4ﬁﬁ§¢:f£@i¢o AR 160C (IREM)ARIMGIILT DL, T A RATHEEEZBIIAL
3

932 YUTFN AV A2F—=T 4R

TLC6C598-Q1F A AITIZBE Y RDL U T /LA NTL L TIRDL T b LA PEHEN TEHY, 88 v kDX 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 ®3) (4/5)
(6)
TLC6C598CQDRQ1 ACTIVE SoIC D 16 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 TLC6C598C
TLC6C598QPWRQ1 ACTIVE TSSOP PW 16 2000 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 6C598

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO |4 P1—»]
Leg R g R A T
o| |e e Bo W
Rl |
L & 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
| [ 1
_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
[ .4 A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins | SPQ Reel Reel AO BO KO P1 W Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLC6C598CQDRQ1 SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
TLC6C598QPWRQ1 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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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLC6C598CQDRQ1 SoIC D 16 2500 356.0 356.0 35.0
TLC6C598QPWRQ1 TSSOP PW 16 2000 350.0 350.0 43.0
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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 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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