'E Ordering & Technical

6 o quality

i3 TEXAS
INSTRUMENTS

documentation

Design & E Support &
development training

DS90LT012A, DS90LVO012A
JAJS963E — AUGUST 2002 — REVISED MARCH 2024

DS90LV012A / DS90LT012A 3V LVDS 3 >4’ JL CMOS ZE&1S 1 >/

Lo—N

15K

« ANSI TIA/EIA-644-A % HEHL

o ZAvF 7 L —F:>400Mbps (200MHz)

o FEBAF2—:100ps (FEHEfH)

o KAGWGELE :3.5ns

o T A AU 102Q (12 Y )

o Hi— 3.3V BIELEHE (2.7V~3.6V DOHilH)

o EIFEATRRIEA LY —X A2/ % LVDS AT

o RN (FEUEME 350mV) D ZEBNE 5L~V AR

« LVDS L3 — N A 1% LVDS/BLVDS/LVPECL A7)
%5 /5 A e

o BAMR. FEAE. BIESASIOT AN —T B YR —h

« PCBLATUNMHFILTIHE VEE

o RIHEES (FFNIEBIE 3.3V THEHEE 10mW)

+ SOT-235VU—K /{yr—

o J—RLZ WSON-8 /v /r—

« DS90LVO18A LS AIIZHALL

o EFE/R CMOS Yt 57 a% i L Cilig

o TEEHEMERE P (-40°C~+85°C)

¥ (AR A X 3x3mm)

IN+

} TTL OUT

DS90LV012A M _LHE

IN-

2 1=
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4 1
4.1 PHRAER
B B & COBMER RPN (FRloitak o niRy) (1)

F/ME BARE =<Xjva
BB (Vpp) -0.3 4 v
ASEIE (IN+, IN-) 0.3 3.9 v
I (TTL OUT) -0.3 0.3 v
S -100 mA
AT Aok Wik 6 25 °C
NGK /% 4r—3 2.26 w
NGK /$vir— % F AL —F 427 18.1 25 mW/°C
BT (0,4) 55.3 cw
DBV /$y s — 902 mw
DBV /Swr— V% F AL —T 42 7.22 25 mW/°C
BUEHT (8,4) 138.5 °C/W
TR, Tog -65 150 °C
V—RIREE, AT (4 7)) 260 °C
AR 150 °C
ESD jEf%?)

(1) THEHRRERK LI, ZNABR TR AT S A RD R EMEERIE CERVMERELET, 7/ A AR NSO IR CEIfET 22 LR
THOTEDYER A, T AZROBEEAIT I 2 43 ITHESHTOET,
(2) ESD 5
. DS90LVO12A:
—  HBM (1.5kQ. 100pF) = 2kV
—  EIAJ (0Q. 200pF) = 900V
—  CDM = 2000V
— |EC [E#% (330Q. 150pF) = 5kV
. DS90LTO12A:
—  HBM (1.5kQ. 100pF) = 2kV
—  EIAJ (0Q. 200pF) = 700V
—  CDM = 2000V
— IEC [E#% (330Q. 150pF) = 7kV

4.2 HRENMERM

H B &G COBEREFPHAN (R D72 RY)

&/IME AFME HAE HAL

EIRET (Vpp) +2.7 +3.3 +3.6 \Y
H B COBYERE (Ta) -40 25 +85 °C
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4.3 BRI
BHZREIR D72V RY | BIREE R L OEhEREHAN, (1)@
RGRA—F TR = B/ME | RFEE | FAE Hifir
VTH FEBAS) High ALwia/LR BUESNIZRFEBE (Voum) MPHEET | IN+, IN- -30 0 mv
VL FEEIAS) Low ALy a/LR GRS -100 | -30 mV
Vem [RIAHE Vpp = 2.7V, Vp = 100mV 0.05 2.35 \Y;
Vpp = 3.0V~3.6V, V|p = 100mV 0.05 Vpp - 0.3V %
In A1 (DS90LVO12A) ViN=+2.8V  |Vpp = 3.6V £721T 0V -10 +1 +10 pA
Vin =0V -10 +1 +10 A
ViN=+3.6V  |[Vpp =0V -20 +20 A
Al Iy DRESDEAL ViN=+2.8V  |Vpp=3.6V F£7/21% 0V pA
Vin = 0V uA
ViN=+3.6V  |Vpp =0V A
Iinp FEBA ST Vins = 0.4V, Vin- = +0V
(DS90LTO12A) Vi = 424V Vi = 2.0V 3] % 44 mA
Rt PRSP (DSO0LT012A) 102 Q
Cin NI IR e IN+ = IN- = GND 3 pF
VoH 77 HIGH &[E lon = -0.4mA. V/p = +200mV TTLOUT | 24 | 3.1 v
lon = -0.4mA, A 7348 24 | 3.1 v
lon = -0.4mA, AF7%E#% 24 | 341 Y,
VoL H 5 LOW B loL = 2mA. V|p = -200mV 0.3 0.5 \Y;
los H ) FEAE EE iE Vour =0V @) -15 -50 -100 mA
\ NI 25 TEIE IcL = -18mA 15 | 07 \Y
Ipp 4 IRp O Y 2 BRI NI =7 Vop 5.4 9 mA

(1) THAAOEATFRIVADETIFIELERINE T, 7/ M ADOE DL HIVEDBIRITA L ERINET, FHFRIBORVRY, 3 COEE
137 T REFAELL TOET (Vp 72E),

(2)  TNTOEHEEIL, Vpp = +3.3V, Ta = +25°C ([ZBIFHIE T,

(3)  Vpp IEHIZ IN* BEIN- BELDELALVET, IN+ & IN- OEEHPAIL, Vpp = 2.7V DA 1L -0.05V~+2.35V, Vpp = 3.0V~3.6V D3
A% Vipl/2~Vpp - 0.3V T, Vpp = 2.7V T Vg = 0.05V~2.35V DA Vpp = 3.0V~3.6V T Vew = [Vipl/2~Vpp - 0.3V DEHE I,
Vip 1% 100mV 282 5ZLITTEEEA

(4) HIVEHEEN (log) IFIREZSELTOAHBESNTIY, v AT ARLBILFMOHBERLET, —EITFHEINDH T 1 2OREL, BEHIR
FEDHERZ B Z 2N I LT &N,
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4.4 21 v F UM

H R COBFREGMHN (Froiiad o2 rn) ™ @)

IRFRA—H T ANRAE R/AME | AR | NE | HAL
tPHLD ZEEBHGELE (High 7°5 Low) C_ = 15pF 1.0 1.8 35 ns
tpLHD ZEIMBHGELE (Low 25 High) V|p = 200mV 1.0 1.7 3.5 ns
tskpr | 35BSV R 2% a— [topup - tornol @ (1 1-1 HL O 1-1) 0 100 | 400 | ps
tskps ZEBY L AR 2 — ¢4) 0 0.3 1.0 ns
tskpa ZERE LAY 22— ©) 0 0.4 15 ns
trin SEH B 350 800 ps
trhL ASR L | 175 800 ps
fuax R KRB B % © 200 | 250 MHz

M
)
@)
4)

®)
(6)

CLiiZ7e—T IR EORBENEENET,

FHZ RO RY . F_TOF ANADY = R — 2R f = IMHz. Zo = 50Q. t, 3350 t; (0% ~100%) < 3ns (IN2) T,

tskpt (E. FICF ¥R LD EH HTy Y LA G Ry Y OZEB AR ER O KEXDZETT,

tskps (FEBEHAF 22— T, T A REDBHHDHA XU MO ZET T ¥ RV EAF 2 —TH, ZOfEERIE, Vpp 23R U CEMEIREEFEFA O 7203 5°C
UINOF AARICHE S ET,

tskps (T EHAF 2 —"C, T A ABDHHDHA N "D ZEE T ¥ RV AT 2 —"CF, ORI, HEREN R, B, 7 ek
DA EMRICHEASINET, (skpa 1E [Max = Min| ZBEHGEIELL CERSINET,

fuax =R —FD AN St = t < 1ns (0% ~100%)., 50% F°2—F 1 YA2 L, 358 (1.05V~1.35 E—2 V— E—2). H 44
60%/40% 7 2—7 1 $1 2/ VoL (e k 0.4V), Vou (/s 2.4V), 7 = 15pF (FFilEB L 07 0—7), 20T A= 23k Ho Ko fiESh
TWET, ZORIBRMEE, PVT #FH 2K TOT SAADKG T EBBRERE (try BED try) 1ZESOTHET,
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5 /835 »—& AEFR

500 |

IN- +1.3V
OV Differential Vip = 200 mV +1.2V
IN+ 1.1V
tLHD LD "’
Vo
80% 80%
TTL oUT 1.5V
VoL
tLn b
~ & — o S oA
B 5-2. L2 —N\DEHGERE & BB E RO
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6 FFilEEA

6.1 NvyIH

IN+

IN+
R TTL OUT % R TTL OUT
IN- IN-

B 6-1. DS90LV012A D LHEK B 6-2. DS90LT012A M _LHERX

6.2 #BESKEA
6.2.1 #&&5
DS90LVO012A:

fRIET AL DFEBA L —H L AT Rk h T2 L £, #5501% 90Q~130Q ORIZ T2 ERHYET, Bk
TR, ZIEEEZERTH720 KRR AVLETHHZLITEB L TZE W, LVDS HEHif&ima L T
FELEH A, BEIE, LY —MAIDAST ORI 1 SOEFLEER 57210 THo T,

RIEFELED 1%~2% OEFLD il T, PCB 247 st DU — R, BIOHESRA DL 2 —/S AT ETO R
/NRIINZ DB D0 F4, #baliisl o — OO BEEL < 10mm (FK 12mm) ([T 505 ERHVET

DS90LTO12A:
DS90LTO12A iL, RAV b YV — iRAL s TV r—ar A KRS ZNEL CQOVvET, #bifEIX 900~133Q T,
6.22 XL w30 F

LVDS #i#s (ANSI/TIA/EIA-644-A) Ti, LVDS L ¥ — "D K AL v a/LRELT £100mV BSEESH TOET,
DS90LV0O12A isoto“ DS90LTO12A %, -100mV~0V DOHEIREAL v 2/ L Rl & R —hL COVES, 27 =1 b
=T NATRAENLELET, K 11 OEBELREFEMBE (VIC) ICALy v a/VREZRLET  EERR
DS90LVO12A F7=i :t DS90LTO12A LVDS Lo —\[E, £ -30mV TAA»FLET, Vip = OV DA H /i High
REEBIZARDZ LB L TLIEE W, +25mV DN 7 A )Vt —T NSAT2ZEEININT AL | BERER /258 A X ~—D
I EAA Y F WINONAAT ZWETOEIZRVET, LN OB T, Z8) /A X ~— (DNM) | 55mV (+25mV -
(-30mV)) 12720 £, ALw T a/LRGEEAY -100mV~0V ([ZHEESIL TV, (OV Z3EUELLTZ) +25mV D/h&7a4hk
W7 2 AN —7 NATAZED, DNM 28+4372 55mV E720E5, £100mV OFEAEAL T =2/ LRFEIE Cld, S 7 =
JLt—7 NSAT AL +100mV F720E +125mV IR L T +25mV I AL ERHDFE, 212k, DS90LVO12A F7=
1% DSOOLTO12A (2B /R S1 727 = A b —T AT ATHDH 155mV & DNM 355 E9, LDV DNM 23743
A EEN #&Hﬁ%ﬁﬁﬁé_kf\ TN 7T AN —T NAT AL LR ECEET,

a Vour (V)

: ¥y * .

Low i ! i HIGH
3 Visb - (-VTH) =

| | DNM | >
I I I |

-100 -30 0 +100  Vip (mV)

[ 6-3. DS90LV012A LT, DS90LT012A LVDS L —/ D VTC

r S
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6.2.3 Z 1/l t— 75

LVDS Lo — 3%, /NS 2B E 7 (20mV) 2 CMOS 1y L UL ECTHINE T 5@ 7 A D@ T SA AT, L
—/\0)’74’/75)m< ALy sV RIS T DT . JARXDE NG 5 &L TR SN2 WIDITIERE T2 M E 03 HY
F7,

LY —NNERD T = A V=T [RIEIE, D EDEEY —A | 7T DHINGHFIESNTEY, Ly — A o7e—T7
ST R BRI T Ve — T (R# (High H1BIEO 22 ELTZBEMOIREE) 2L £37,

1. BABASE L, DSIOLVO12A & DSIOLTO12A (X7 /b L —R FARAZTY, LI — N AN E TR
BIRELICEER TOLEIIHVET A, W7 AV —T EIEIZIY, BAAINIR LT, 11322 L7= High
RiBIZZeET,

2. ﬁﬁkﬁﬁm‘_ﬂﬁ RIA PO STz (r—T s Eniz) B4, - 11\74’/\# EIRA 7 IRREOSA . A
Mz —7 1V iad 100 Q #UHRELAH - TH, L — S 713 High IREEIC/2D £, #isiu iy —7 1
I —T 7 TUoTF R JARERI AR RS ET, —T N 10mV B R DEEN A R o7
G L= NI EDOIAREB NG T E R L, AT THREMERHVET, /A AN ZEE TIL7e<EFREL TR
%éhéio ORI B R AT T AMLBERHDET, VAR XT =Tk, 7Ty UKy A —T L 0
A E%Whi%

3. EAT, TANIERENEAELTLL—SOANNHNIERL L. OV OEBANBENAEL-SES. L —
DOHA1E High SREEICHER SN E T, BB AN 7 =L —71%, T A AZAD R (GND~2.4V) }_%T*fﬂ”
—hENTWEDITTIEHVER A, ATIDERESI, IMBFEAHEE SIS TORWGEIZO AR — NS E
7,

JAR LAVSEEA L, (AT AT BT=0DI0) EOINSUSMES AT v 7 BERT A AR A A LT
T AT BRI TEET, RIAA~OAMFLITG D ERE R NI DT, FAT 97 BLOT LA AR
Biid 5kQ~15kQ ORI T 20432850 £, NEBEEE L O BRI R T 5101, AR S A7 286 1.2V
(1.75V Al) (R ET B E D HIET,

DS90LVO12A #5110 DS9OLTO12A 13757 ANSI EIA/TIA-644 fHAEICHEMLL THY, HrLBMENT Al (HAEZ
=, HLVY ANSI EIA/TIA-644-A AR IZHHEPLL T £9°, N7 =A /L E—T7 B O, Al 1TIRES N2 6UA O
BREET -T2 ENTEET A T AL —303 10 HEL T THhIUT ., ZOFISMIERL FH A,

LVDS T /A ADT A )bt —T /SAT ZADFEAMI OV TIE, AN-1194 (SNLA051) ZBHRL TLZEW,
6.2.4 LVDS (XS4 >D7O0—7

VP IEHIRNE (1GHZ) AT —7 D @A E—2 2 (> 100kQ). K ERE (< 2 pF) Aa—7 Fo—7 % AL
IV, Rl 7 a—7 % H DL FERIRST2H DIV ET,

6.3 T/N1 ADBEEEE— K

& 6-1. REER
AT 7
[IN+] - [IN-] TTL OUT
Vip 20V H
Vip<-0.1V L
TN T AN =7 BB RS T A H
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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)
DS90LTO012ATMF LIFEBUY SOT-23 DBV 5 1000 Non-RoHS Call Tl Level-1-260C-UNLIM -40 to 85 NO3
& Green
DS90LTO012ATMF/NOPB ACTIVE SOT-23 DBV 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 85 NO3
DS90LV012ATMF LIFEBUY SOT-23 DBV 5 1000 Non-RoHS Call Tl Level-1-260C-UNLIM -40 to 85 NO02
& Green
DS90LV012ATMF/NOPB ACTIVE SOT-23 DBV 5 1000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 85 NO02
DS90LVO012ATMFX/NOPB ACTIVE SOT-23 DBV 5 3000 RoOHS & Green SN Level-1-260C-UNLIM -40 to 85 NO2

@ 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.
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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

I3 TEXAS
INSTRUMENTS
www.ti.com 15-Mar-2024
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 0O O 0O 0O 0O 0O 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)
DS90LTO12ATMF SOT-23 | DBV 5 1000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
DS90LT012ATMF/NOPB | SOT-23 | DBV 5 1000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
DS90LV012ATMF SOT-23 | DBV 5 1000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
DS90LV012ATMF/NOPB | SOT-23 | DBV 5 1000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
DS90LV012ATMFX/NOPB| SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 15-Mar-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
DS90LTO012ATMF SOT-23 DBV 5 1000 210.0 185.0 35.0
DS90LTO12ATMF/NOPB SOT-23 DBV 5 1000 210.0 185.0 35.0
DS90LV012ATMF SOT-23 DBV 5 1000 210.0 185.0 35.0
DS90LV012ATMF/NOPB SOT-23 DBV 5 1000 210.0 185.0 35.0
DS90LVO012ATMFX/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. 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.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.

AOWN

)]
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PKG
—= BX(L1) = ¢

1 1l % | |
5
oo
ﬁ [ I
— ‘ L SYMM
[ Tt

‘ |
T
L7(2-5)4’

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP

4214839/K 08/2024

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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