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veer | | 6 16 17 7] veo-
ne |0 7 15 1 ] ne
YN - 14 7] aine
e - @
|_| || |_| || |_|
\ N R R y,
| — o — | Not to scale
z 2 z 2 Z
o 8 8 )
X 4-8. TL084 FK /S &r—<,
20 E> LccC
(LMEE)
%= 4-6. E> DEE : TL084x
|2
A7) A
4R &5
1IN- 3 | KEE AT
1IN+ 4 I AT
10UT 2 O H
2IN- 9 | Kt NS
2IN+ 8 | AT
20UT 10 (0] H
3IN- 13 | KEE AT
3IN+ 14 | FEREEAT)
30UT 12 O i
4IN- 19 [ TN
4IN+ 18 I IERERAT)
40UT 20 (0] o
1.5.7. 11, et
NC 15. 17 — B L7ev
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VCC+ 6 — HEIR
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5 (1%

5.1 @ RKER
B (R E DHIREE RGP PN (FrlFia o7 iRD) )

B/ ME BORfE| BT
FATHONS BLUPS /8=, §2T0 03 6l v
BIRBIE, Vs = (V+) - (V) TLOBXM 7342
ZOMDT /IAA 0 42 \%
F SANON Swr— F R
[FRAEE®) ?Losfﬁ;iif UPS s e (V-)-03 (V-)+36) Vv
ZOMDT A (V-)-05 (V+)+05| Vv
A sesre © Froo g T v-)-03 -6 v
ZOMDT IRAA Vs +0.2 \Y
FTARTDONS BLUPS /S —2 §2T0 sol  ma
EiE G TLO7XM F /3 A A
ZOMDT IRAR -10 10 mA
Hi 7 sEAE @) T
TR DHIRE ., Ta -55 150  °C
BEATIRE, T, 150  °C
60 WD — AR - FK /S r— 260 °C
Y—RIRLE - &7 — 276 1.8mm (1/16 A F) BEt7= 4T 10 B 300| °C
PREIREE  Tgg -65 150  °C

(1) TS RAEH % ERIDAN AT 6 T /S AR BIE SR AT DA EEER D E T, ZHHIFHETHL AN AEK TH
0. LB ELRFN RSN TOB RN BB D UL ORI FT T ZDOMD D256 FTO, T A AD IEF R EERFET AL O TiEd
DEE A, MR ERORIEN R R FIK L, TS AADOGHEMEIE A 5 2 DRSS T,

(2) IIUR~DEHE, N —VhlD 1 BOT T,

(3) ADEUE, L — ML TEAA—R 770 TEINTWET, AJHEZDAL T3 0.5V LV KELEH L — VA2 B2 DR R H D56
I, i 10mA LU ICHIFR3 20050 F37,

4) EHETIIADEEICL > TORHIBSNET,

5.2 ESD 4%
& Hifr
AEEF /L (HBM), ANSI/ESDA/JEDEC JS-001 #E#(") +1500
V(Esp) AR IE — . ; v
F A X EET L (CDM), JEDEC (L4 JESD22-C101 L ) +1000

(1) JEDEC R =Ark JEP155 (213, 500V HBM ThiLZEHER)/: ESD HH 7 0t AT I LR EN TR THHLELHIN TWET,
(2) JEDEC F¥=Ar | JEP157 {213, 250V CDM ThiuTHEHER)7: ESD B mE AN R AR IER ATRE CTH O LRSI TOET,

5.3 HERBERM
/RS E PRIR L G PHN (RRZFEIR D72 FRD)
H/ME BB Bifr
FATONS BLUPS Ryr—, 73T 10 30 v
Vs EIREIE, (Veet) — (Veeo) @ TLO8XM 73 2()
FOMDT A A 4.5 40 \%
FTRTHNS BEUPS /Sy —v T
Vi NI FEFEDE O TLOBXM 7/ 34 A Vo) r2 Voot * 01 v
ZOMDT A A (Vec—) +4 (Veet) +0.1 \Y
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B JE PHIRLEE RPN (FriZ LR D72 RY)

Fe/ME BKIE Bifir
TLO8XM -55 125 °C
. TLO8XH -40 125 °C
Ta JRAE IR
TLOSXI -40 85 °C
TLO8XC 0 70 °C
(1) AFF Vg = (V+-V-) 23 10V~30V D7D, V+ & V- BRI REEDOMLEIHEE A,
54200 Fv RIVOEICET 51EH
TLO081xx
. D DCK DBV P PS
= 1 L.
RFHELTEC) (SOIC) (SC70) (SOT-23) (PDIP) (S0) LA
=% 5 5L =% 8w
Resa BEAE D 8 PR~ D BYEHT 158.8 217.5 212.2 85 95 °CIW
Reucitop) PO —2 (L) ~OEEHT 98.6 113.1 111.1 - - °CIW
Ress FEO TS HAR ~DBEGHT 102.3 63.8 79.4 - - °CI/W
Wt AL LRI~ T A—4 45.8 34.8 51.8 - - °C/W
Y FEBTRD A~ DM RT A—H 101.5 63.5 79.0 - - °CIW
Raucbot) BEG DD — A () ~O ST B Ll 4L ML GATID °CIW

(1) TERBLOEBOGALIEHEDFEMZONWTNL, [ LB AEILIC N r = DEGEHE T 7V r—ay LIR— e LU TLES N,

55727 )V F+ RIOBICET H1ER

TL082xx
D DDF FK JG P PS PW u
= 1 s
RFTA ) (SOIC) | (SOT-23) | (LCCC) | (CDIP) | (PDIP) (SO) | (TssoP) | (CFP) L
sry gvy | 20e | srv Iy 8L gy | 10ev
Rosa ﬁégw%@'&‘“@%ﬁ 147.8 181.5 - - 85 95 200.3 169.8 °C/W
e AN NR .
ReJcitop) Tf;;f%;f Z (R | g2 125 5.61 15.05 - - 89.4 62.1 CW
Ross ﬁég“”)g*ﬁ“@#‘ﬁ 91.4 98.2 - - - - 131.0 176.2 C/W
B DD R ~OFEE o
Wit ey 36.8 17.2 - - - - 222 484 cw
FE O s DI~ D F o
wie fey 90.6 97.6 - - - - 129.3 144.1 cw
‘i/g\g—)g}ﬁxg . . . o
Raucibot) %;;fﬁif () AL PELAP - - - - eI 5.4 C/W

(1) PERBLORFOBGMEEMEDZEMC W TR, [ EE A LBLNIC o= DG T 7V ir—ay LiR— SR TLESW,

10 BFHB TS 70— N2 (ZE RSB EPE) #5F Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TLO81 TLO81A TL081B TL0O81H TL082 TL0O82A TL082B TL082H TL084 TL0O84A TL084B TL084H
English Data Sheet: SLOS081


https://www.ti.com/lit/pdf/spra953
https://www.ti.com/lit/pdf/spra953
https://www.ti.com/product/jp/tl081?qgpn=tl081
https://www.ti.com/product/jp/tl081a?qgpn=tl081a
https://www.ti.com/product/jp/tl081b?qgpn=tl081b
https://www.ti.com/product/jp/tl081h?qgpn=tl081h
https://www.ti.com/product/jp/tl082?qgpn=tl082
https://www.ti.com/product/jp/tl082a?qgpn=tl082a
https://www.ti.com/product/jp/tl082b?qgpn=tl082b
https://www.ti.com/product/jp/tl082h?qgpn=tl082h
https://www.ti.com/product/jp/tl084?qgpn=tl084
https://www.ti.com/product/jp/tl084a?qgpn=tl084a
https://www.ti.com/product/jp/tl084b?qgpn=tl084b
https://www.ti.com/product/jp/tl084h?qgpn=tl084h
https://www.ti.com/jp/lit/pdf/JAJSKJ4
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKJ4O&partnum=TL081
https://www.ti.com/product/jp/tl081?qgpn=tl081
https://www.ti.com/product/jp/tl081a?qgpn=tl081a
https://www.ti.com/product/jp/tl081b?qgpn=tl081b
https://www.ti.com/product/jp/tl081h?qgpn=tl081h
https://www.ti.com/product/jp/tl082?qgpn=tl082
https://www.ti.com/product/jp/tl082a?qgpn=tl082a
https://www.ti.com/product/jp/tl082b?qgpn=tl082b
https://www.ti.com/product/jp/tl082h?qgpn=tl082h
https://www.ti.com/product/jp/tl084?qgpn=tl084
https://www.ti.com/product/jp/tl084a?qgpn=tl084a
https://www.ti.com/product/jp/tl084b?qgpn=tl084b
https://www.ti.com/product/jp/tl084h?qgpn=tl084h
https://www.ti.com/lit/pdf/SLOS081

I

TEXAS
INSTRUMENTS

www.ti.com/ja-jp

JAJSKJ40 — FEBRUARY 1977 — REVISED SEPTEMBER 2025

TLO81, TLO81A, TL081B, TLO81H
TLO082, TLO82A, TL082B, TL082H
TLO84, TLO84A, TL084B, TL084H

56 27y R FyRIOBICETHER

TLO084xx
D DYY FK J N NS PW w
= 1 Ny
() (SOIC) | (SOT-23) | (TSSOP) | (TSSOP) | (TSSOP) | (TSSOP) | (TSsOP) | (Tssop) | Fff
1y | urr | 20y | uer | uer | urer | uer | ue
Roon | B AT ~D BT 114.2 153.2 - - 80 76 - 1288 |“CIW
AR — ~
Ro | HEEHEDL =2 (ki) ~OM | 79 5 88.7 5.61 145 - - 145 561 |°C/W
Jc(top) | HEHL
Ross | HEA b Hob ~D BT 702 65.4 - - - - - 1276 |CW
o [EEWPOEE~OE T4 [ g os } B B _ i} o o
wo |EEWPOBE O T4 [ g 650 _ _ _ _ _ 061 o
B AT — ~
Ro | BT =2 (K ~OR | syl | sl - - - - - 05 |cw
JCot) | HEHT

M

RIS LOFB O BFHI SEHE DTS NWTE, [ FE AL LV IC Yo or— D EGIE AT 7V r—ay LIR—MEZRRLTTZEN,
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5.7 EXH9%E : TLOSXH

Vs = (Vees) — (Vo) = 4.5V ~ 40V (£2.25V ~ +£20V), Tp = 25°C, R, = 10kQ % Vg/2 (285 L7 IR, Vo = V2. Vout = Vs/2
(FrizReak D72 RY),

IRGA—H T AN He/ME bl BRfE Bif7
Z 7y MEE
+1 +4
Vos ANIA 7'y NEE mV
Ta =—40°C ~ +125°C 5
dVos/dT ANFA 7|y NEIERYZH Ta=—40°C ~ +125°C £2 uv/reC
ANA 7'y MEELERE |V =5V ~ 40V, —Ane o
PSRR D Vey = Ve/2 Tp =—40°C ~ +125°C +1 +10 uvNv
FrxL R L—Tas f=0Hz 10 uviNv
AT T 2B
+1 +120 pA
Is A AT ZE DCK $XU DBV /3yir— +1 +300 pA
Tp =—40°C ~ +125°C(1) +5 nA
+0.5 +120 pA
los ANA 7y B DCK #XU DBV /Svr— +0.5 +250 pA
Ta =—40°C ~ +125°C(1) +5 nA
JAX
. 9.2 HVpp
En ATIEIE AR f=0.1Hz~10Hz
14 MVRMS
f=1kHz 37 -
e ANTEFE /A R g nV/VAz
N " = f = 10kHz 21
i ATVEF/AR f=1kHz 80 fANHZ
AJJEERH
Vem [ 4R 75 E G R Vee. + 1.5 (Vees) \%
Vg =40V, (Vcg) + 2.5V < 100 105 dB
Vem < (Vocs) - 1.5V Ta =—40°C ~ +125°C 95 dB
CMRR [FIAABRZ I
Vg =40V, (Vgg.) + 2.5V < 90 105 a8
Vem < (Vees) Ta=—-40°C ~ +125°C 80 dB
ANBE
Zpp ZEW) 100 || 2 MQ || pF
Ziem A48 61 TQ || pF
BN —F A
VS =40V, VCM = Vs/z\
AoL B — T BES A (Vee.) + 0.3V < Vg < (Vegs) - |Ta=—40°C ~ +125°C 118 125 dB
0.3V
Vs =40V, VCM = Vs/2\ RL =
AoL A — T BT A 2kQ. (Vee.) + 1.2V < Vo< |Ta=-40°C ~ +125°C 115 120 dB
(Vees) — 1.2V
ABHRE
GBW GA R 525 MHz
SR ZL—L—h Vg =40V, G = +1, C_ = 20pF 20 Vs
0.1% ¥T, Vg =40V, Vgrgp = 10V, G = +1, C_ = 20pF 0.63
) 0.1% ¥T, Vg =40V, Vgrgp = 2V, G = +1, C|_ = 20pF 0.56
ts RN FON Hs
0.01% % T, Vg =40V, Vgrep = 10V, G = +1, C__ = 20pF 0.91
0.01% ¥T. Vg = 40V, Vgrgp = 2V, G = +1, C__ = 20pF 0.48
frka~— G =+1, R_=10kQ, C, = 20pF 56 °
308 E A [ ] 7 I VN X A > Vg 300 ns
THD+N BEHEER + AKX Vg =40V, Vg = 6Vrus. G = +1, f = 1kHz 0.00012 %
EMIRR EMI [kt f=1GHz 53 dB

12 BRI SGT 27— N2 (DB SR 7P 8) 25
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5.7 ESHYIEE : TLO8XH (K:X)

Vs = (Vees) — (Vog.) = 4.5V ~ 40V (¥2.25V ~ +£20V), T = 25°C. R = 10kQ % Vg/2 [ZH L7 4R 8. Vo = Vs/2. Vout = Vs/2
(FrizReak D72 RY),

FTA—F TR | RME BN RoCi|  BMr
HA
Vs =40V, R, = 10kQ 115 210
EDOL—)L ~yR/L—2A
BIEH DALY (L—Ah> Vs =40V, R = 2kQ 520 %5
5) Vs =40 V. R = 10kQ 105 215
ADL—)L ~yRIL—2A
Vg =40V, R = 2kQ 500 1030
Isc FERE YR 126 mA
CrLoap I RN AGTEREIRE 300 pF
Zo i;i;”ﬁﬂjﬂ‘/h f= 1MHz. Io = 0A 125 Q
ER
lo=0A 9375 1125
lo = OA. (TLO81H) 960 1156
Ig TLTTLOR L lo = 0A 0] WA
lo = OA. (TLO82H) Ta=—40°C ~ +125°C 1143
lo = OA. (TLO71H) 1160
S Ta=25°C. Vg = 40V, Vg 527 L—] > 0.3V/us 60 us

(1)

K g BEW log DT —H1F, FEMEHEHE RIHES W TERESNTOET,
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5.8 EXM%HME (DC) : TLO8XC, TLO8XAC, TLO8xBC. TLO8xI, TLO8xM
Ta =25°CT Vg = (Vegs) - (Veg.) = #15V D3EE (BHITEREDZRRY)

A5 \ WEAHED @ | RoME sl Rocia] wr
3 10
TLOSXC
Ta= 7L LYY 13
3 6
TLOBXAC
Ta= 7L LYY 7.5
2 3
TLO8XBC . .
Vo =0V Tao=7V LY
» o R
Vos ANA7 'Y NEBE Rg = 500 3 5 mv
TLOSXI .
TA =7 LY 8
3 6
TLOS1M. TLO82M .
Ta= 7N LY 9
3 9
TLO84M
Ta= 70 Luy 15
S —
dVos/dT é}{””t/“@EF Y |Vo = 0V. Rg = 50Q Ta=7h LLY +18 vIeC
5 100]  pA
TLOSXC
Ta= 7L LYY 10 nA
5 100|  pA
. TLOSXAC. TLOSXBC
! ANATEAER Vo= OV \ :
0s o o TLO8XI Ta= 7L LY 2 nA
5 100|  pA
TLOSXM .
Taz 7L Ly 20| nA
TLO8XC. TLO8XAC, 65 200 pA
TLO8XBC, TLO8XI Ta= 7 Loy 7 nA
) 65 200| pA
Is ST A Vo = 0V TLO81M, TLO82M ‘
Ta= 7L LuY 50| nA
65 200 pA
TLO84M
Ta= 70 LuY 20| nA
Vem [ 4R B FE PR 11 -12~15 \Y
R = 10kQ +12 +135
o -
VOM HERE =7 T 2 10k0 \ +12 v
A7 Ta=7A LU
R Z 2kQ +10
25 200
TLO8XC .
Ta= 74 Loy 15
50 200
Ao, L EE | Vo= OV TLOSXAC, TLO8XBC, ‘ Vimy
TLO8XI Ta= 7L Loy 25
35 200
TLO8XM
Ta= 70 LYY 15
FRTOH NS BLUPS 78— F=TOD TLOBXM 77312 3
GBW A IR - MHz
FOMDT AR 5.25
Rip [FIFH A 3T 1 TQ
TLO8XC 70 100
Vic = VicR(min)
CMRR [FIFABR b Vo=0 TLO8XAC, TLO8XBC, TLO8xI 75 100 dB
Rs =500 TLOSXM 80 86
TLO8XC 70 100
o Vg = #9V~£18V
F T NEE L
PSRR | NIA7EVMEIEEE |\ o TLOBXAC. TLOSXBC. TLO8XI 80 100 dB
HEDBR R« = 50Q
S TLO8XM 80 86
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5.8 ESTIHTE (DC) : TLO8XC. TLO8XAC, TLO8XBC. TLO8xI. TLO8xXM (ftx)
Ta =25°CT Vg = (Vees) - (Veg.) = 215V D4 (FRIZFER D72V RD)

INGRA—H BIESpED @) B/ ME pibi =l BAME| B
la TrTZLOILER | Vo =0V, FEAL 1.4 25 mA
7:*”*” BTS2 Ohe 1 WV

(1) FHTEEROZRVIRY T TORED, FIFAERES 0 OB —T R TRIESIVET,
(2) 7/ LPiE TLO7XC, TLO7XAC. TLO7XBC D¥5& Ta = 0°C ~ 70°C. TLO7XI DIFE1E Tp = -40°C ~ 85°C | TLO7XM TlL Tp = -55°C
~125°C T,
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5.9 EX M4 (AC) : TLO8BXC, TLO8XAC, TL08xBC. TLO08xI, TLO8xM
Ta =25°C T Vg = (Vees) — (Vo) = 215V DA (BFRIZEER D72 BRY)

FTA—Y \ FAMEHE | ReME EEE Rom|
TLO8XM 5 20 Vius
_ V=10V, C_ = 100pF, R_ =
SR A—L—h ok LE TP RLT o 0sxc. TLOBXAC, 8 20 Vius
TLO8XBC, TLO8XI H
. 0.1 us
ts AN F N V|= 20V, C_ = 100pF, R, = 2kQ
20%
FT_TD PS BLUNS 7$v4
— 4 TO TLO8XM 7% |Rg =20 Q. f= 1kHz 18 nVAHz
en AR /A AH P i
i f=1kHz 37
FOMDT ISAA nV/ANHz
f = 10kHz 21
FRTO PS BLONS /v
) —, F_TH TLO8XM /3 |Rg = 20Q. f = 10Hz~10kHz 4 UVrms
EN )\7‘7%}:“:/4’% (A
FOMDF AR f=0.1Hz~10Hz 14 UVRMS
iN ANSVEFE /AR Rs=20Q, f=1kHz 10 fA/NHZ
s TLO8XC. TLOSXAC. G=+1.R. =10kQ. C, = 3
firf~ = TLO8XBC. TLOSxI 20pF 56
@ﬁ{%}'@@ﬂ#ﬁﬂﬁ VIN XA > VS 300 ns
FRTO PS BLONS /v
S ~ 5,3 VO:GVRMS\ RLZZKQ\f: o
\ »/\ $_TO TLOBXM T~ 1kHz. G = +1. Re < 1kQ 0.003 %
THD+N DERWEL + AR AA
ZOMDT A2 Vs = 40V, Vo = 6Vrus. G = 0.00012 %
+1, f=1kHz
TLO8XC. TLO8XAC
EMIRR s > N =
EMI &2 TLOBXBG. TLOBK] f=1GHz 53 dB
=T —TH A | TLO7XC, TLO7XAC,
Z ) = =
© —5rn TLO7XBC, TLO7xI f=1MHz. o = 0A 125 Q
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5.10 AR A94H514E - TLOSXH

Ta = 25°C. Vg = 40V (+20V). Vem = Ve/2. Rioap = 10kQ % Vg/2 ICHEE. CL = 20pF D¥i4 (KElCFRik 72U BRY)

25 25
225 — 225 [ ]
20 20|
175 175 ] —
£ 15 ] ] T
5 c
Z 125 2 125
] 3
g 10 g 10
o o
7.5 7.5
5 H 5 |—|
[ [ [
e | —
O“’-‘ﬁ“T‘ﬁ‘“’-‘ﬁ‘o‘ﬁ‘“’-‘ﬁ“"ﬁ"‘? Oﬁ‘“’-‘ﬂ‘“‘ﬁ‘”’-‘ﬁ‘“‘ﬁ"’-'ﬁ
T s % o s ° o = s ° s - T < a Y
Offset Voltage (mV) Offset Voltage Drift (uV/°C)
Tp=25°C
51.F 7€y NEEDEES R 52. 47ty FEERUZ hOSH
1250 1250
1000 1000
750 750 ,
< 500 S 500 (-l
2 2
g 0 ? 3 250
% 0 = — % 0 | ——
> >
T -250 — B 250
g — é ——
[ 6 -500| 7
-750 750 | &
-1000 -1000
-1250 -1250
-40  -20 0 20 40 60 80 100 -20 -16 -12 -8 -4 0 4 8 12 16 20
Temperature (°C) Input Common Mode Voltage (V)
VCM = V3/2 Ta= 25°C
5-3. 77ty MEELRE L DR 5-4. 77ty NEELREBEL DR
1250 1250
1000 1000
750 750
< 500 < 500
2 2 z
o 250 % PR e —————— |
g g
2 o £ EE-———————
3 A - 3 e B e R B = :
é -250 — — — ﬁ -250 s ——— e —————
O -500 O -500
4
aso| & 750 E
000 -1000
-1250 -1250
-20 -16 -12 -8 -4 0 4 8 12 20 -16 -12 -8 -4 0 4 8 12 16 20
Input Common Mode Voltage (V) Input Common Mode Voltage (V)
Ta=125°C Tp=-40°C
5-5. 77ty FNEELRAHEEELDOBRF 5-6. 77ty NEELRHEEELDOBR
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5.10 RV : TLOSXH (o)

Ta =25°C, Vg =40V (x20V), Vem = Vs/2. R pap = 10kQ % Vg/2 IZ#E#E. CL = 20pF DA (FFIZFEIR DR RD)

1250 1350
1000 Tg 1200
e
750 S 1050
= [
—~ (&)
s 500 2 900
. 3
g 2 750
g o e= E
S S 600
‘qwj -250 E
o
& -500 g 40
= o
-750 z 300
g
-1000 o 150 —
-1250 0
0 4 8 12 16 20 24 28 32 36 40 100 1k 10k 100k ™ 10M
Supply Voltage (V) Frequency (Hz)
5-7. 47ty FNERLEREE L OMRF 5-8. BV —Tih4a Y E—F R EBER L DR
105 160 30
90 140
20
75 120 -
S
_ 60 100 '8’? E 10
8 45 80 9 5
P = g 0
T 30 60 3 9
(4] B 5
15 40 & 2 -10
0 20 ©
. 20| — G=
15| — Gain 0 — G=-1
—— Phase G=10
-30 -20 -30
100 1k 10k 100k 1™ 10M 100 1k 10k 100k 1™ 10M
Frequency (Hz) Frequency (Hz)
5-9. BV —7 54 B L UAIHE & il & DBER 5-10. AV —T 5'4 > L Rk & DBER
25 __ 45
g S ol —
= 2 = 40 — g+
c c
S 15 o 35 los
5 5
S f S 10
] ]
36 0.5 % 35 25
2 o 2 20
@® [
E 0.5 S 15
3 A 3 10
[2] 2]
g 15 —_— g 5
o IB+ o
5 2 — B 5 0
g los 5
-2.5 -5
20 -16 -12 -8 -4 0 4 8 12 16 20 40 -20 0 20 40 60 80 100 120 140
Common-Mode Voltage (V) Temperature (°C)
5-11. AANA 7 AEFi & FIHERE & DB 5-12. AQNA 7 AEFR &BE L DBRF

18 BHHCT 57— (ZERCBRI Sbtd) 255
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5.10 RV : TLOSXH (o)

Ta =25°C, Vg =40V (x20V), Vcm = Vs/2. Rioap = 10kQ % Vg/2 IZ85E, C = 20pF O&%A (FFIZEEIR D72 FRY)
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5.10 RV : TLOSXH (o)

Ta =25°C, Vg =40V (x20V), Vem = Vs/2. R pap = 10kQ % Vg/2 IZ#E#E. CL = 20pF DA (FFIZFEIR DR RD)
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5.10 RV : TLOSXH (o)

Ta =25°C, Vg =40V (x20V), Vem = Vs/2. R pap = 10kQ % Vg/2 IZ#E#E. CL = 20pF DA (FFIZFEIR DR RD)

60 15

— Input
—— Output

50 10

40

[¢)]

30

Phase Margin (°)
Amplitude (V)
o

20

10

0

0 50 100 150 200 250 300 350 400 450 500 -15 - -
Capacitive Load (pF) Time (20 ps/div)
VS = i10V\ VIN = VOUT

5-25. v -V LBREATEORR 5-26. RIAREEMRE L7Axy

B

— Input
—— Output

Amplitude (10 V/div)
Amplitude (10 V/div)

— Input
—— Output

Time (5 ps/div) Time (2 ps/div)
G=-10 G=-10

5-27. IEDBAFMSDEE 5-28. ADBEFH S DEITE

— Input — Input
—— Output —— Output

N

Amplitude (2 mV/div)
Amplitude (2 mV/div)

Time (200 ns/div) Time (200 ns/div)
CL=20pF. G=1,10mV 2F v /5% CL=20pF, G =1, 10mV A7 v /%

5-29. IMEBRT v TISE. b EHY 5-30. IMEBRT v TIS&. B TFHY

Copyright © 2025 Texas Instruments Incorporated BEHI BT B 7 0 — w2 (DB R B ap) #5521

Product Folder Links: TLO81 TLO81A TL081B TL0O81H TL082 TL0O82A TL082B TL082H TL084 TL0O84A TL084B TL084H
English Data Sheet: SLOS081


https://www.ti.com/jp
https://www.ti.com/product/jp/tl081?qgpn=tl081
https://www.ti.com/product/jp/tl081a?qgpn=tl081a
https://www.ti.com/product/jp/tl081b?qgpn=tl081b
https://www.ti.com/product/jp/tl081h?qgpn=tl081h
https://www.ti.com/product/jp/tl082?qgpn=tl082
https://www.ti.com/product/jp/tl082a?qgpn=tl082a
https://www.ti.com/product/jp/tl082b?qgpn=tl082b
https://www.ti.com/product/jp/tl082h?qgpn=tl082h
https://www.ti.com/product/jp/tl084?qgpn=tl084
https://www.ti.com/product/jp/tl084a?qgpn=tl084a
https://www.ti.com/product/jp/tl084b?qgpn=tl084b
https://www.ti.com/product/jp/tl084h?qgpn=tl084h
https://www.ti.com/jp/lit/pdf/JAJSKJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSKJ4O&partnum=TL081
https://www.ti.com/product/jp/tl081?qgpn=tl081
https://www.ti.com/product/jp/tl081a?qgpn=tl081a
https://www.ti.com/product/jp/tl081b?qgpn=tl081b
https://www.ti.com/product/jp/tl081h?qgpn=tl081h
https://www.ti.com/product/jp/tl082?qgpn=tl082
https://www.ti.com/product/jp/tl082a?qgpn=tl082a
https://www.ti.com/product/jp/tl082b?qgpn=tl082b
https://www.ti.com/product/jp/tl082h?qgpn=tl082h
https://www.ti.com/product/jp/tl084?qgpn=tl084
https://www.ti.com/product/jp/tl084a?qgpn=tl084a
https://www.ti.com/product/jp/tl084b?qgpn=tl084b
https://www.ti.com/product/jp/tl084h?qgpn=tl084h
https://www.ti.com/lit/pdf/SLOS081

TLO81, TLO81A, TL081B, TLO81H

TLO082, TLO82A, TL082B, TL0O82H 13 TEXAS
TL084, TLO84A, TL084B, TL084H INSTRUMENTS
JAJSKJ40 — FEBRUARY 1977 — REVISED SEPTEMBER 2025 www.ti.comlja-jp

5.10 RV : TLOSXH (o)

Ta =25°C, Vg =40V (x20V), Vcm = Vs/2. Rioap = 10kQ % Vg/2 IZ85E, C = 20pF O&%A (FFIZEEIR D72 FRY)
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84.2 L1470 FAI

Place components close to device and
to each other to reduce parasitic errors

Run the input traces as far away from
the supply lines as possible
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l

Use low-ESR, ceramic bypass capacitor|
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| /
w O—ANN—— ] our :
|
|
|
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|

Only needed for dual-
supply operation

Vs-
(or GND for single supply) VOUT Ground (GND) plane on another layer
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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 ©)
@ )
5962-9851501Q2A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
9851501Q2A
TLO82MFKB
5962-9851501QPA Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9851501QPA
TLO82M
5962-9851503Q2A Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9851503Q2A
TLO84
MFKB
5962-9851503QCA Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9851503QC
TLOS’ZMJB
TLO81ACD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl Oto 70 081AC
TLO81ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 081AC
TLO81ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 081AC
TLO81ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO81ACP
TLO81ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO81ACP
TLO81BCD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 081BC
TLO81BCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 081BC
TLO81BCDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 081BC
TLO81BCP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO81BCP
TLO81BCP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO81BCP
TLO81CD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TLO81C
TLO81CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLO81C
TLO81CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLO81C
TLO81CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO81CP
TLO81CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO81CP
TLO81CPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl Oto 70
TLO81CPSR Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TO81
TLO81CPSR.A Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TO81
TLO81HIDBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T81V
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TLO81HIDBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 T81V
TLO81HIDCKR Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1P
TLO81HIDCKR.A Active Production SC70 (DCK) | 5 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1P
TLO81HIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO81D
TLO81HIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO81D
TLO81ID Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TLO81I
TLO81IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO81I
TLO81IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO81I
TLO81IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO81IP
TLO81IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO81IP
TLO82ACD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 082AC
TLO82ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 082AC
TLO82ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 082AC
TLO82ACDRE4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl 0to 70
TLO82ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO82ACP
TLO82ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO82ACP
TLO82ACPSR Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TO82A
TLO82ACPSR.A Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TO82A
TLO82BCD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 082BC
TLO82BCDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 082BC
TLO82BCDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 082BC
TLO82BCDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 082BC
TLO82BCDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 082BC
TLO82BCP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO82BCP
TLO82BCP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO82BCP
TLO82BCPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl 0to 70
TLO82CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLO82C
TLO82CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO82C
TLO82CDRE4 Active Production SOIC (D) | 8 2500 | LARGE T&R = Call Tl Call Tl Oto 70
TLO82CDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl 0to 70
TLO82CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO82CP
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TLO82CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO82CP
TLO82CPSR Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T082
TLO82CPSR.A Active Production SO (PS) |8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TO082
TLO82CPSRG4 Active Production SO (PS) |8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TO082
TLO82CPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 T082
TLO82CPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T082
TLO82CPWRG4 Active Production TSSOP (PW) | 8 2000 | LARGE T&R - Call Tl Call Tl Oto 70
TLO82HIDDFR Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 082F
TLO82HIDDFR.A Active Production SOT-23-THIN (DDF) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 082F
TLO82HIDR Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO82D
TLO82HIDR.A Active Production SOIC (D) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO82D
TLO82HIPWR Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 082HPW
TLO82HIPWR.A Active Production TSSOP (PW) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 082HPW
TLO82IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO82I
TLO82IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO82I
TLO82IDRE4 Active Production SOIC (D) | 8 2500 | LARGE T&R - Call Tl Call Tl -40 to 85
TLO82IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO82IP
TLO82IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO82IP
TLO82IPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl -40 to 85
TLO82IPWR Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082
TLO82IPWR.A Active Production TSSOP (PW) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 2082
TLO82MFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to0 125 5962-
9851501Q2A
TLO82MFKB
TLO82MFKB.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9851501Q2A
TLO82MFKB
TLO82MJIG Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55to 125 TLO82MJIG
TLO82MJG.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -551t0 125 TLO82MJIG
TLO82MJIGB Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9851501QPA
TLO82M
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TLO82MJIGB.A Active Production CDIP (JG) | 8 50 | TUBE No SNPB N/A for Pkg Type -55t0 125 9851501QPA
TLO82M
TLO84ACD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TLO84AC
TLO84ACDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84AC
TLO84ACDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84AC
TLO84ACN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84ACN
TLO84ACN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84ACN
TLO84ACNSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84A
TLOB4ACNSR.A Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84A
TLO84BCDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84BC
TLO84BCDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84BC
TLO84BCDR1G4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84BC
TLO84BCDR1G4.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84BC
TLO84BCDRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R - Call TI Call Tl 0to 70
TLO84BCN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84BCN
TLO84BCN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84BCN
TLO84BCNE4 Active Production PDIP (N) | 14 25| TUBE - Call Tl Call Tl Oto 70
TLO84CD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TLO84C
TLO84CDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84C
TLO84CDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84C
TLO84CDRG4 Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl Oto 70 TLO84C
TLO84CN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84CN
TLO84CN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO84CN
TLO84CNSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84
TLOB4CNSR.A Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO84
TLO84CPW Obsolete Production TSSOP (PW) | 14 - - Call Tl Call Tl 0to 70 T084
TLO84CPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM 0to 70 T084
TLO84CPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T084
TLO84CPWRG4 Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T084
TLO84HIDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84HID
TLO84HIDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84HID
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TLO84HIDYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TO84HDYY
(DYY) | 14
TLO84HIDYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TO84HDYY
(DYY) | 14
TLO84HIDYYRG4 Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TO84HDYY
(DYY) | 14
TLO84HIDYYRG4.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TO84HDYY
(DYY) | 14
TLO84HIPWR Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 TLO84PW
TLO84HIPWR.A Active Production TSSOP (PW) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84PW
TLO84IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO84I
TLO84IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO84I
TLO84IDR1G4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84I
TLO84IDR1G4.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84I
TLO84IDRE4 Active Production SOIC (D) | 14 2500 | LARGE T&R - Call Tl Call Tl -40 to 85
TLO84IDRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R - Call Tl Call Tl -40 to 85
TLO84IN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO84IN
TLO84IN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO84IN
TLO84ING4 Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 TLO84IN
TLO84ING4.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 TLO84IN
TLO84MFK Active Production LCCC (FK) | 20 55 | TUBE No SNPB N/A for Pkg Type -55to 125 TLO84MFK
TLO84MFK.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 TLO84MFK
TLO84MFKB Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-
9851503Q2A
TLO84
MFKB
TLO84MFKB.A Active Production LCCC (FK) | 20 55| TUBE No SNPB N/A for Pkg Type -55to 125 5962-
9851503Q2A
TLO84
MFKB
TLO84MJ Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55to 125 TLO84MJ
TLO84MJ.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 TLO84MJ
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TLO84MJIB Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9851503QC
A
TLO84MJIB
TLO84MJB.A Active Production CDIP (J) | 14 25| TUBE No SNPB N/A for Pkg Type -55t0 125 5962-9851503QC
A
TLO84MJIB
TLO84QD Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 TLO84Q
TLO84QDG4 Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 125 TLO84Q
TLO84QDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84Q
TLO84QDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 TLO84Q
TLO84QDRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TLO84Q
TLO84QDRG4.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 125 TLO84Q

@ status: For more details on status, see our product life cycle.

@ 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 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
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https://www.ti.com/lit/szzq088
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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.

OTHER QUALIFIED VERSIONS OF TL082, TL082M, TL084, TL084M :
o Catalog : TL082, TL084

o Automotive : TL082-Q1, TL082-Q1

o Military : TLO82M, TLO84M

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
oo o olo 000 T
o |eo o | Bo ‘l"
. DiaRriit!er ' '
Cavity +| A0 |+
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
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
Q1 : Q2 Q1 : ﬁ
Q3 : Q4 Q3 : User Direction of Feed
— |
Pocket a‘ugdrants
*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)
TLO81ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO81BCDR SoIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TLO81CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO81CPSR SO PS 8 2000 330.0 16.4 835 | 6.6 24 | 12.0 | 16.0 Q1
TLO81HIDBVR SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLO81HIDCKR SC70 DCK 5 3000 178.0 9.0 24 25 1.2 4.0 8.0 Q3
TLO81HIDR SOIC D 8 3000 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO81IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO82ACDR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO82ACDR SoIC D 8 2500 330.0 124 6.5 5.4 2.0 8.0 | 12.0 Q1
TLO82ACPSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
TLO82BCDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO82BCDRG4 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO82CDR SoIC D 8 2500 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TLO82CPSR SO PS 8 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
TLO82CPWR TSSOP PW 8 2000 330.0 12.4 7.0 3.6 1.6 8.0 12.0 Q1
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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)
TLO82HIDDFR SOT-23- DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLO82HIDR SOIC D 8 3000 330.0 124 6.5 54 2.0 8.0 | 12.0 Q1
TLO82HIDR SOIC D 8 3000 330.0 124 6.4 5.2 21 8.0 | 12.0 Q1
TLO82HIPWR TSSOP PW 8 3000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
TLO82IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO82IDR SOIC D 8 2500 330.0 124 6.5 54 2.0 8.0 | 12.0 Q1
TLO82IPWR TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 | 12.0 Q1
TLO84ACDR SOoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 | 16.0 Q1
TLO84ACDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO84ACNSR SOP NS 14 2000 330.0 16.4 8.45 | 10.55| 25 12.0 | 16.2 Q1
TLO84BCDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
TLO84BCDR1G4 SOoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 | 16.0 Q1
TLO84CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO84CDR SOIC D 14 2500 330.0 16.4 65 | 935 | 23 8.0 | 16.0 Q1
TLOB4CNSR SOP NS 14 2000 330.0 16.4 8.45 | 1055| 25 | 12.0 | 16.2 Q1
TLO84CPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
TLO84CPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLO84CPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLO84HIDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
TLO84HIDYYR SOT-23- | DYY 14 3000 330.0 124 4.8 3.6 1.6 8.0 | 12.0 Q3
THIN
TLO84HIDYYRG4 SOT-23- | DYY 14 3000 330.0 124 4.8 3.6 1.6 8.0 | 12.0 Q3
THIN
TLO84HIPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 | 12.0 Q1
TLO84HIPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TLO84IDR SOIC D 14 2500 330.0 16.4 6.5 9.35 2.3 8.0 16.0 Q1
TLO84IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
TLO84IDR1G4 SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 | 16.0 Q1
TLO84QDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO84QDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLO81ACDR SOIC D 8 2500 340.5 338.1 20.6
TLO81BCDR SOIC D 8 2500 353.0 353.0 32.0
TLO81CDR SOIC D 8 2500 340.5 338.1 20.6
TLO81CPSR SO PS 8 2000 353.0 353.0 32.0
TLO81HIDBVR SOT-23 DBV 5 3000 208.0 191.0 35.0
TLO81HIDCKR SC70 DCK 5 3000 190.0 190.0 30.0
TLO81HIDR SolIC D 8 3000 353.0 353.0 32.0
TLO81IDR SOIC D 8 2500 353.0 353.0 32.0
TLO82ACDR SOIC D 8 2500 340.5 338.1 20.6
TLO82ACDR SoIC D 8 2500 367.0 367.0 35.0
TLO82ACPSR SO PS 8 2000 353.0 353.0 32.0
TLO82BCDR SOIC D 8 2500 353.0 353.0 32.0
TLO82BCDRG4 SOIC D 8 2500 353.0 353.0 32.0
TLO82CDR SOIC D 8 2500 353.0 353.0 32.0
TLO82CPSR SO PS 8 2000 353.0 353.0 32.0
TLO82CPWR TSSOP PW 8 2000 353.0 353.0 32.0
TLO82HIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLO82HIDR SoIC D 8 3000 367.0 367.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLO82HIDR SOIC D 8 3000 353.0 353.0 32.0
TLO82HIPWR TSSOP PW 8 3000 353.0 353.0 32.0
TLO82IDR SolIC D 8 2500 353.0 353.0 32.0
TLO82IDR SOIC D 8 2500 367.0 367.0 35.0
TLO82IPWR TSSOP PW 8 2000 353.0 353.0 32.0
TLO84ACDR SoIC D 14 2500 353.0 353.0 32.0
TLO84ACDR SolIC D 14 2500 353.0 353.0 32.0
TLOB4ACNSR SOP NS 14 2000 353.0 353.0 32.0
TLO84BCDR SOIC D 14 2500 353.0 353.0 32.0
TLO84BCDR1G4 SoIC D 14 2500 353.0 353.0 32.0
TLO84CDR SolIC D 14 2500 353.0 353.0 32.0
TLO84CDR SOIC D 14 2500 367.0 367.0 35.0
TLO84CNSR SOP NS 14 2000 353.0 353.0 32.0
TLO84CPWR TSSOP PW 14 2000 356.0 356.0 35.0
TLO84CPWRG4 TSSOP PW 14 2000 353.0 353.0 32.0
TLO84CPWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
TLO84HIDR SOIC D 14 2500 353.0 353.0 32.0
TLO84HIDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLO84HIDYYRG4 SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLO84HIPWR TSSOP PW 14 2000 356.0 356.0 35.0
TLO84HIPWR TSSOP PW 14 2000 356.0 356.0 35.0
TLO84IDR SoIC D 14 2500 367.0 367.0 35.0
TLO84IDR SolIC D 14 2500 353.0 353.0 32.0
TLO84IDR1G4 SOIC D 14 2500 353.0 353.0 32.0
TLO84QDR SOIC D 14 2500 353.0 353.0 32.0
TLO84QDRG4 SoIC D 14 2500 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
> \W TTube_ __________________ I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-9851501Q2A FK LCcC 20 55 506.98 12.06 2030 NA
5962-9851503Q2A FK LCCC 20 55 506.98 12.06 2030 NA
TLO81ACP P PDIP 8 50 506 13.97 11230 4.32
TLO81ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLO81BCP P PDIP 8 50 506 13.97 11230 4.32
TLO81BCP.A P PDIP 8 50 506 13.97 11230 4.32
TLO81CP P PDIP 8 50 506 13.97 11230 4.32
TLO81CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO81IP P PDIP 8 50 506 13.97 11230 4.32
TLO81IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82ACP P PDIP 8 50 506 13.97 11230 4.32
TLO82ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82BCP P PDIP 8 50 506 13.97 11230 4.32
TLO82BCP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82CP P PDIP 8 50 506 13.97 11230 4.32
TLO82CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82IP P PDIP 8 50 506 13.97 11230 4.32
TLO82IP P PDIP 8 50 506 13.97 11230 4.32
TLO82IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO82MFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLO82MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLO84ACN N PDIP 14 25 506 13.97 11230 4.32
TLO84ACN N PDIP 14 25 506 13.97 11230 4.32
TLO84ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLO84ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLO84BCN N PDIP 14 25 506 13.97 11230 4.32
TLO84BCN N PDIP 14 25 506 13.97 11230 4.32
TLO84BCN.A N PDIP 14 25 506 13.97 11230 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

TLO84BCN.A PDIP 14 25 506 13.97 11230 4.32
TLO84CN N PDIP 14 25 506 13.97 11230 4.32
TLO84CN.A N PDIP 14 25 506 13.97 11230 4.32
TLO84IN N PDIP 14 25 506 13.97 11230 4.32
TLO84IN.A N PDIP 14 25 506 13.97 11230 4.32
TLO84ING4 N PDIP 14 25 506 13.97 11230 4.32
TLO84ING4.A N PDIP 14 25 506 13.97 11230 4.32
TLO84MFK FK LCCC 20 55 506.98 12.06 2030 NA
TLO84MFK.A FK LCCC 20 55 506.98 12.06 2030 NA
TLO84MFKB FK LCCC 20 55 506.98 12.06 2030 NA
TLO84MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DO014A

SMALL OUTLINE INTEGRATED CIRCUIT

e 27vp SEATING PLANE——"
PIN 1 ID 01[Cl~
(- ) 14 e =Y
1] e ‘
— == ]
§ |
| ] il
8.75 8 2X :
8.55
WL — [ )
|
| ] H
— ) ]
il |
7 e |
¥ 8 0.51 T |
14X o
4.0 0.31 L
8] 3.8 |4 [0.2500 [c|AB] —=1.75 MAX

e —

NOTE 4
e |
/i Ny
Ny . T
— 0.25
/\* SEE DETAIL A 0.13 e -
0.25

GAGE PLANE

o"-aa"&—1

_—

DETAIL A
TYPICAL

4220718/A 09/2016

NOTES:

1. All linear dimensions are in millimeters. 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 0.43 mm, per side.

. Reference JEDEC registration MS-012, variation AB.

(G20 w N
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EXAMPLE BOARD LAYOUT

DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) SYMM
11
] [
14X (0.6) ] l::j l::j
e )
12X (1.27) ‘ ‘ MM
¢

-
—

e ey

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK
SOLDER MASK METAL UNDER
OPENING METAL SOLDER MASK‘\ i OPENING

(F N = \
‘ \
| |
— ==
JL 0.07 MAX JL* 0.07 MIN
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

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
DO014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

i
~

SYMM

o

14X (1.55) ﬁ SYMM
i ¢
|
|
|
|
|
!
|
|
|
|
|
|
|

IR0

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\

INSTRUMENTS
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

13 TEXAS
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
13 TEXAS
INSTRUMENTS
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DCKOOO5A

PACKAGE OUTLINE
SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

PIN 1
INDEX AREA

NOTE 5

GAGE PLANE 0.22

\[ 0.0 TYP
& rr/ | 046 \(
. TYP TYP
SEATING PLANE

0.26

4x0°-12° ~— (0.9) —=

2 [
(@]

~— 1.1 MAX

1

]

[ 1
|-

TYP

oo
or

4214834/G 11/2024

NOTES:

[N

o bhwWN

per ASME Y14.5M.

. This drawing is subject to change without notice.
. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

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

0.25mm per side

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

i
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EXAMPLE BOARD LAYOUT
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

-— bp—-—-r—-—¢  3)
2
2X(—(“)-765) \ ‘ T l
L | .

(R0.05) TYP Li 2.2) 4J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\

EXPOSED METAL EXPOSED METAL/
J qu 0.07 MAX J L 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G 11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKOOO5A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

| j 5X(?.95) ¢
5X (0.4) %—4—}7777 5 .
! SYMMT

T 2 ***7***‘7*74; 1.3)
|

2X(0.65)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G 11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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J’f PACKAGE OUTLINE
‘)J_)

DDFOOO08A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
2.95 SEATING PLANE
265 1YP T
PIN 1 ID o.1lc -
PN T (D ]oa[c]
— | | .
ox[065] |
(- I i
T
o ] = i
2.85 2X
NOTE 3 1.95 ‘% ‘
L | |
|
4 - — - — L 4x 0°-15° ‘; ‘
5 gy 0-38 L L | J
0.22 -
5] J 165 (% |0a@ [c[A]B] |
MAX
)\ ~—ax 415
. ~
/ =
/ [
0.20
i [ \‘ [ \[ 0.08 TYP
| L /
\ : \f
S /\\
— SEE DETAIL A
GAGE PLANE
0°-8
DETAIL A
TYPICAL
4222047/E  07/2024
NOTES:

1. All linear dimensions are in millimeters. Any 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.
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EXAMPLE BOARD LAYOUT
DDFOOO08A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) ﬁ SYMM
¢

| 6
N I
8X (0.45) —
SYMM
— _ - a
ey 1 (]
6X (0.65) | ‘
o N
| |
(R0.05) ‘ ‘
TYP | (2.6) |
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK
SOLDER MASK METAL UNDER
OPENING \ METAL SOLDER MASK ~ \ fOPEN'NG
”””” \
| |
0.05 MAX AL ERPOSED 0.05 MIN JL EXPOSED
ALL AROUND ALL AROUND METAL
NON SOLDER MASK SOLDER MASK

DEFINED DEFINED

SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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www.ti.com




DDFOO08A

EXAMPLE STENCIL DESIGN
SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) —1

8X (0.45) —

—-
6X (0.65)

sy

(2.6)

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

4222047/E 07/2024

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
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 .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

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
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

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

PS (R-PDS0O-G8) PLASTIC SMALL-OUTLINE PACKAGE

] [ e

indd 1

T 0, 15 NOM
560 820
500 7,40

O|O

o [ e (B
_V—ZOOMAX 1 \/

4040063/C 03/03

NOTES: A, All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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INSTRUMENTS
www.ti.com



LAND PATTERN DATA

PS (R—PDSO-G8) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout (Note D
(Note C)
. —» ~—8x0,55
»\ ‘<— xT, ‘ ‘<— 6x1,27
HHd 75 A H HJ&
7.40 7,40

(oA ik

[ Example

‘ Non Soldermask Defined Pad

/ . Example

i Pad Geometry
(See Note C)

Example
Non—Solder Mask Opening
(See Note E)

\\ S [— /

Al Around //

4212188/A 09/11

All linear dimensions are in millimeters.

NOTES: A

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.
D

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should

WP TEXAS
INSTRUMENTS

www. ticom



MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.

{'i TEXAS
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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
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/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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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
N
X
BelCinE
N
a1
N
J

1]

SYMM

=
1)

L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL

/

EXPOSED METAL SHOWN
SCALE: 10X

METAL UNDER
SOLDER MASK\

EXPOSED METALJP

#Lf 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

JL* 0.05 MIN
ALL AROUND
SOLDER MASK

DEFINED
SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL

4220202/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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/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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PACKAGE OUTLINE
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2 TYP
PIN 11D
AREA
— 6X
8
02X
== -—-
1
8X 0.30

0.19 L
‘%‘0.1@‘C‘A@‘B@‘ J'].ZMAX

ST -
\\\-‘/\SEE DETAIL A T(O'1S)TYP

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. 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, variation AA.

s W N
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EXAMPLE BOARD LAYOUT

PWOO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
T 8X (1.5) r
8X (0.45) SYMM
RO0.05
1 C‘E (TYP )
8
|
|
SYMM
S s R A s .
o == | [ ]
S \ T s
| |
| (5.8) |
LAND PATTERN EXAMPLE
SCALE:10X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK‘\ i OPENING
i I T"""m |
I‘mﬂl
4€ 0.05 MAX JL 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS
NOT TO SCALE

4221848/A 02/2015

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
PWOO00SA TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

8X (15)
8X (0.45) j T SEMM (R0.05) TYP
|
o | '

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X

4221848/A 02/2015

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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PACKAGE OUTLINE

JGOOO8A CDIP - 5.08 mm max height
CERAMIC DUAL IN-LINE PACKAGE
7.11
T T i
— =\
| ——
6X|2.54

5¢ [

7

10.16 iﬁ ax 165
7
—H

0.58
8X .38
MIN [ ¢ [0.25]c]A[B]

1.65
9.00 {; 1.14 -
* +
ol 4X (0.94) ] !
0.51 J =—3.30
MIN
=— 5.08 MAX »\
7.87 SEATING PLANE
7.37

0.36 N/L ] Lﬁ 0°-15" TYP
020 ""P

4230036/A 09/2023

NOTES:

1. All linear dimensions are in millimeters. Any 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 package can be hermetically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification.
5. Falls within MIL STD 1835 GDIP1-T8

i
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EXAMPLE BOARD LAYOUT
JGOOO8A CDIP - 5.08 mm max height

CERAMIC DUAL IN-LINE PACKAGE

(7.62)

0.05 MAX —Tr
ALL AROUND

TYPl 4*{ ! 8
o €

|
6X (2.54) (R0.05) TYP ‘
|
|

7X (D 1.6)
8X (1) ;@

THRU

METAL
TYP

®

|
|
|
|
SOLDER MASK/ ‘
OPENING SYMM
TYP

LAND PATTERN EXAMPLE
NON SOLDER MASK DEFINED
SCALE: 9X

4230036/A 09/2023
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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.
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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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PACKAGE OUTLINE

DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16 SEATING PLANE
ZQIELINDEX E
o / ]
12X|0.5
T — ———7
——
43 ox
v, L 1 3]
[ ] .
1|  E— ——— oo
8 4X0°- 15 i
1ax 03 v 1.1 MAX
8] 241 | 0.11
19 [#[01@[c|a]8]
s /\&4x4°-15°
[ F )
“ L

! 02 ryp
; E%o.os
T X SEE DETAIL A

0.25 B
GAUGE PLANE
/ {
oot Lo;
DETAIL A '
TYP

4224643/D 07/2024

NOTES:

1. Alllinear dimensions are in millimeters. Any 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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o>
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EXAMPLE BOARD LAYOUT
DYYO0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05)
f

14X (0.3) 4

12X (0.5)
(R0.05) TYP
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224643/D 07/2024

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.

3 Texas
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EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) ﬁ ¢
+
I
o )

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

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.

3 Texas
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