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4.4 TLO5XC B LT TLOSXAC DES T
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TLO5xC. TLOSXAC
IRFA—H T ANkAE Ta M Ve = 25V Vecs = 215V BAQT
T/ IME TEYEAE N /ME TEAEAE F N
TLO51C. TI052C 25°C 075 35 0.65 15
TLO54C 25°C 55 4
TLO51C. TLO52C |71y 45 25
TLO54C T 77 6.2
Vio ATIA T MEIE TLOS1AC, 25°C 0.57 2.8 05 08 mV
_ TLO52AC
Vo=0
V=0 TLO54AC 25°C 35 15
Rs = 50Q TLO51AC. o
TLO52AC TNy 3.8 1.8
TLO54AC T 57 37
TLO5XC 25°C ~ 25 23
ANA 72y NETE DR 70°C ]
ay|o I, pv/eC
FELREL TLO5XAC 25°C ~ 24 23
70°C
. Vo =0
ANAZ7EMEIEOR = 500 25°C 0.04 0.04 uV/mo
WRUZ R
VIC =0
| B o Vo=0 25°C 10 100 10 100]  pA
ATFH7 v N
° s Vic=0 70°C 0.02 1 0.025 11 nA
| , . Vo =0 25°C 20 200 30 200 pA
AN AT AT
. e Vic=0 70°C 0.15 4 02 4 A
A4 23 A 123
25°C RSy RSy ARy AR5
4 51 1 151
Vicr [RIFE A ) 8 4t 1 - Vv
TN RS yoRlS)
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4.4 TLO5xC LU TLOSXAC DETFYE (Frx)

FUED B HZE5KIREIZIB W T

TLO5xC, TLO5XAC
NRIA—F T AN Ta® Vee: = +5V Vee: = 215V BT
B/ME  REE BAME B/ME  REE RAE
25°C 3 4.2 13 13.9
R = 10kQ
K EHE —7 ) EER TRLY 3 13
Vowm+ = \
A 25°C 25 3.8 1.5 12.7
RL = 2kQ
TNy 25 1.5
25°C -25 -3.5 12 132
R = 10kQ
KRB —7HETR TN 2.5 12
Vowm- o \
L 25°C -2.3 -3.2 -1 -12
R =2kQ
TN -2.3 -1
25°C 104 130 120 145
Avp KAG BB E LR RL = 2kQ 0°C 125 142 dB
70°C 125 142
ri AT 25°C 1012 1012 Q
C A% 25°C 10 10 pF
Vic = VicR min 25°C 65 84 75 92
CMRR [RIAHBR £ E Vo=0 0°C 65 84 75 92 dB
Rs =500 70°C 65 84 75 91
25°C 75 99 75 99
ERbRE (AVCCi/ VO =0 o
ksvr AVio) Rs = 500 0°C 75 98 75 98 dB
70°C 75 97 75 97
25°C 8.1 11.2 8.4 12.8
Vo=0
lec W (4 SOTYT) | e 0°C 8.5 12.8 8.5 128  mA
s SR,
70°C 7.9 1.2 8.2 12.8
VoilVoz |/ AN—2E Ayp =100 25°C 106 106 dB
SR+ =T FAVTOED |R =2kQ 25°C 15.4 17.8
AL—b—k C. = 100pF TR 16.4 17.5 v
]
SR- 2=T 4 FALTOAD 25°C 13.9 15.9 H
A== HE) Ty 16 155
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4.4 TLO5xC LU TLOSXAC DETFYE (Frx)

BUED B BZEKIREIZRB N T

TLO5xC, TLO5XAC
INFGRA—H T ANEA: Ta Q) Vces = 25V Vce: = ¥15V By
B/ME  ERE BNAE B/ME  EREE  &KE
Vi SAAS A REIE®) | Rg = 20Q f=10Hz 25°C 50 50
nV/\VHz
f=1kHz 25°C 10.8 10.8
In ST AT A KB f=1kHz 25°C 2 2 fA/NHZ
THD AR E Rs = 1kQ 25°C
f=1kHz 0.00021 0.00021 %
RL = 2kQ
B =T AR V| =10mV 25°C
C_ = 25pF. 45 45 MHz
R = 2kQ
Om S=T 4 AL TOM |V, = 10mV 25°C
Rl C_ = 25pF 60 60 i
RL = 2kQ

(1) 7ML PF 0°C~70°C T,

(2) ZO/FGA=H[F TLOSXA DY LT N_R—=ATTANSITWET, ZTOMODOT ARNEZ DN TIE, THZBHNGDELTEEN, ZOFBRN R, /3T 2A—Z DT ANETLIET ANRIUZ LS
FHVEEA,

(3) TEEEIZ, Ta = 150°C T 168 MO EH{EH T A EL CBIISNIZ AT A7 By MEEDOY 7MW TRY, 7L =0 ARE M AL T Ty = 25°C (ZHMEL , iEHEL=F /L —% 0.96eV
EELTOET,

(4)  Veee =25V DA Vo = 2.3V, F7/213 Veee = 215V OATT Vo = 210V T,
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4.5 TLO5xI &£ T TLO5xAI DES AV

TLO5xI, TLO5XAI
IRIRA—F T AL A Ta M Ve = 5V Vce: = £15V Bif7
B/ IME EYEE b5 N B/ IME TEHEE BXE
TLO51C. .
oo 25°C 0.75 35 0.65 15
TLO54C 25°C 55 4
TLO51C. o
059G Ty 53 33
TLO54C Ty 8.8 73
Vio ANAT o NEIE TLOS1AC. \ mv
Vo =0 oo 25°C 057 28 05 08
Vic=0 TLO54AC 25°C 35 15
Rs =300 TLO51AC
TLosonG Ty 46 26
TLO51C. L
TI052C TNV 6.8
TLO51I 25°C ~ 85°C 25 24
avio ANF 7y NEBIEDIRERE pvreC
25°C ~ 85°C 25 23
TLOS1AI
ANA T2y NEED ERIRY 7 1) 25°C 0.04 0.04 uV/mo
| T Vo v 25°C 10 100 10 pA
Ty NE R = =0.
0 7R ° e 85°C 0.06 10 0.07 nA
| N Vo Vo 25°C 20 200 30 pA
SNAT AT = =0,
" it ° ic 85°C 06 20 07 nA
2.3 M1 123
25°C A~d b P b
5.1 1 15.1
Vicr RPN el ” v
TN -1~4 IS
1
25°C 3 42 13 139
R, = 10kQ :
v KIEHE — 27 AR il k 19 v
=] I o 5 IR
oM - PR 25°C 25 38 M5 127
R, = 2kQ
TNy 2.5 11.5
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4.5 TLO5xI 3 & Uf TLOSXAI DETAVEM (o)

TLO5xI, TLO5XAI
RIA—H F AN f: Ta ™ Vecs = 5V Vs = #15V Bif
B/IME TEHE(E >INk B/ ME T HERE B
25°C 25 -35 12 132
R. = 10kQ
vV B e — 2 B R TN -2.5 12 v
- Sl B EHRIE
oM - PRI 25°C 23 32 M1 A2
R, = 2kQ
T 23 -11
25°C 104 130 120 145
Avp K5 B 758y B IRY“) RL = 2kQ 0°C 125 142 dB
85°C 125 142
ri ATy 25°C 1012 1012 Q
C A& 25°C 10 10 pF
Vic = Vicrmin 25°C 65 84 75 92
CMRR Rl 2 VO=0. -40°C 65 83 75 90 dB
Rs = 50Q 85°C 65 84 75 93
25°C 75 99 75 99
- Vo =0,
Ksvr EIFFR A (AVecs/AV o) RO 500 -40°C 75 98 75 98 dB
o=
85°C 75 99 75 99
25°C 2.6 3.2 2.7
Icc BILE Vo=0 HEL i -40°C 2.4 3.2 2.6 mA
85°C 25 3.2 2.6
VoilNop | /BAb—23E 25°C 106.0206 106.0206 dB
) 25°C 15.4 9| 178
SR+ 2=F4 FALTDEDAL—L—h
% 8
R. = 2kQ C_ = 100pF V/us
) 25°C 13.9 9| 159
SR- =54 FALTOADAL—L —k y
TN 8
v . Re = 200 f=10Hz 25°C 50 50 VIH
AL JA R EIE = n z
" = S f=1kHz 25°C 10.8 10.8
In E NP E N Hi f=1kHz 25°C 2 2 fANHZ
THD SEELTE Rg = 1kQ. f =1kHz R = 2kQ 25°C 0.00021 0.00021 %
B ST A A \2/'5;; omv. G, = R = 2kQ 25°C 45 45 MHz
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4.5 TLO5xI 3 & Uf TLOSXAI DETAVEM (o)

TLOSxI, TLOSxAI

PRGA—F F AN Ta M Ve = 25V Ve = 215V Bifr
IR HEAE >INk H/ME 1 HEfE B
Pm =TS FATOMM~—T V| =10mV, C, = 25pF |R_ = 2kQ 25°C 60 60 =3

(1)
)

(©)
(4)

TN P -40°C~85°C T,

ZONRTA=ZT TLOSIA DY T NAN—=ZTT ARSI TOET, EOMODT AN OWTIE, TIHITBRWEDELTEE, ZORBNEIZ, D/ TA=Z DT AN IIET AMRBLUTIZEE

RHVEE A,

FEAEEIL, Ta = 150°C TD 168 R OB EFH 7 ANl L CBLIIISN- A 1A 7 By MEED Y 7MW TEY, 7L = AREHE AL T Ta = 25°C IZSMEL | IEME b=/ ¥ —% 0.96eV

LEELTWET,

Vees = #5V DA Vo = 2.3V, 721 Vees = £15V DAL Vo = #10V TF,
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4.6 ARV
6
el
z 4.5 VR
S 3 32 W= 18
5 = g — W EITV
= o
3 18 E o
-— o
= g
© 15 2 1
5 E 12
g g
€ 45 gy
3 — lp- 4
£ -6 _— |B+
los 1}
-7.5 1k 10k 100k 1hd 10m
-15 12 9 -6 -3 0 3 6 9 12 15 Frequency (Hz)
Common Mode Voltage (V)
B 4-1. ANWNA 7 ABHREREANBE & OB A ERFREBIOMERRFOT —2%, FHT NAAOEKBER A
OBERHE AN TO A ET,
E4-2. BKE—SY—E—SHhBRELEBEHREDRER
100 200
—— Gain (dB)
% —— Phase (°) 175
80 150
70 125
60 100
o 50 IS
o Q
c 40 50 &
8 30 25 &
20 0
10 -25
0 -50
-10 -75
-20 -100
100 1k 10k 100k 1™ 10M

Frequency (Hz)
4-3. KIEBOEHEEMIBL LUMIES 7 b EAEKRE DOBR

4-4. FIERRZSEL & AR & DBk

135

130
— PMOS (Vow < V+ - 1.5V)

125
120
—— NMOS (Vem > V+ — 1.5 V)

115
110
105
100
95
90

85
-40

Common-Mode Rejection Ratio (dB)

-20 0 20 40 60

Temperature (°C)

A ERFEBIOIERMOT —213, BT A ADEHEIEE AR
TROBVERHREHIFAN TOHEH S ES

4-5. AEESRELE L A ERFRE & OBk

80 100 120 140

Open-loop output impedance (ohms)

700
650
600
550
500
450
400
350
300
250
200

150
100

1k 10k 100k

Frequency (Hz)
4-6. WAN—THhA 2 E—F R EBEBEDRR

1™ 10M

12 BEHICIT 57— 2 (DER BRI Sbd) #5F

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TLO51 TLO51A TL052 TLO52A TL054 TLO54A

English Data Sheet: SLOS178


https://www.ti.com/product/jp/tl051?qgpn=tl051
https://www.ti.com/product/jp/tl051a?qgpn=tl051a
https://www.ti.com/product/jp/tl052?qgpn=tl052
https://www.ti.com/product/jp/tl052a?qgpn=tl052a
https://www.ti.com/product/jp/tl054?qgpn=tl054
https://www.ti.com/product/jp/tl054a?qgpn=tl054a
https://www.ti.com/jp/lit/pdf/JADS063
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS063B&partnum=TL051
https://www.ti.com/product/jp/tl051?qgpn=tl051
https://www.ti.com/product/jp/tl051a?qgpn=tl051a
https://www.ti.com/product/jp/tl052?qgpn=tl052
https://www.ti.com/product/jp/tl052a?qgpn=tl052a
https://www.ti.com/product/jp/tl054?qgpn=tl054
https://www.ti.com/product/jp/tl054a?qgpn=tl054a
https://www.ti.com/lit/pdf/SLOS178

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TLO51, TLO51A, TL052

TLO52A, TL054, TLO54A
JADS063B — JANUARY 1997 — REVISED JANUARY 2026

4.6 ARIVEHE (Fe)

2
&

3
3

Power Supply Rejection Ratio (dB)
a3 @
g8 &

2
&

140
40 20 0 20 40 60 80 100 120 140
Temperature (°C)

A ERFREBIOIKRROT —213, BT A ADEREIER B
TROBERHEEEFEIHN TO A SN ET,

4-7. PSSR &iRE & DESR (dB)

100
80

of

40
— Sourcing
— Sinking

20
-40
-60
of—

Output Current (mA)

-100
40 20 0 20 40 60 80 100 120 140
Temperature (°C)

A EIRRFRBIOMERRROT — X3, FET A ZAOERIIEHRR
TROBERHEEFPIN TOAHHEHSET,

4-8. Eig LA B LBE & DB

580
570
560
550
540
530
520

Quiescent current (uA)

500
490
480

0 3 6 9 12 15 18 21 24 27 30
Supply Voltage (V)

A ERFEBIOERFOT —213, BT A ADEREIEA AR
OB VERHREHIFAN TOHE S ES .

4-9. ERER L EREE L OB

700
675
650
625

600
575
550

525
500
475

450
-40  -20 0 20 40 60
Temperature (°C)

Quiescent current (uA)

80 100 120 140

A ERFEBIOMIRRREO T — 213, BT A ADEHEIER AR
TROBERHEEEFPIN TOHHEHSNET,

4-10. ERETR & HARTRE & DRR

200

100

Input Voltage Noise Spectral Density (nV/\Hz)

1
1 10 1 10k 100k

00 1k
Frequency (Hz)

4-11. AN/ A ABE L BREHEDRRE

140
— Vg=4V
— Vg=30V
% 135
<
©
O
o 130
jo2}
pu]
S
2 125
o
-
=
g
§ 120 ’\
115

-40  -20 0 20 40 60 80 100 120 140
Temperature (°C)

A ERFBIOIRREOT — 213, BT A ADEREIEE AR
TROBERHEEFPHN COAHEHENET,

412. A=F 4 A VEBIEE L HHSRTORBERE L DBER
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4.6 ARAIFHE (Fex)

60

50

c o — Input

% 8 | — Output

=30 %

g g

* 2

100 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Time (tps/div)
Cap Load (pF)

A TIEFS LR OF — 213, 7/ A 20 ERBIEE BR 414. RN T =27+ AV DIMES/NIV R EE

VRO EERFR EEFETAN TO L A SV ET
B 413. il —S U LBRERR L OBF

— Input
—— Output

Large Signal Step Response (2V/div)

Time (2us/div)

E 4-15. RIVT—L7 AT DOKREB/NIVABE

14 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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577V —q  ERE

LLTFOT7 IV r—3arOtriaAlbaEmiE, Tl ORI E EN o0 TiER ., THERF O IEfEMES
SERAMLIRIEVNTZLER A, [H 4 O BRNZRT 28 O AEMHEIZ WL, BEEOEETHEIL Qv z
7TV ET, Fio, BEKITA H ORGHFEEEZRFEL T ANT 5L T, VAT LAOMKREE R T 203
NHEVET,

51 FREDIEE

Jm
o}
fEn

DEENEENET,

5-1. HOEDT X MEIE

5.1.1 H7FE

T ARCOBERAE (HFIE S A~ — 2 BR<) 13 10pF OARA R THIESIL TV ET, TLO5X 35X T8 TLOSXA IE
FORE R EVEAMEBEB CEET, 72720, ARTEEDHEINT DL, fREL TR AR TIRE R — L3 AEL, Y
YXVT =R ELIIRRPAELET, BIRDEAETOAMAROEIIRER NI TRV ETS, 7707
—Yar BARERICERN T HRIROPEEZZ 0T VGG, AT LESND DS RGTEB N5 2 & C A KK
TEEY, HALEIN A7 BB 5L, 1000pF LA EOFBIEARTAZBRE T (X 5-2 22 M),

+15V

Vo
+5V
vl L
-15V
oL 2KQ

— GND

5-2. AR HEDT R MEER

H®
CLICIXEEOREN G ENET,

51.2 A

TLO5X 3L TLOSXA 1, WT N D AT TEBA TG 7 A AORBEMEZ S| SE T A 1S5 i/ M L OV
KANEBETHESNLTNET,

TLOSX 3L TLOSXA XA A& —H L ANRFEFITEL AT ZAEFRIMENNZD | AR~V D[ BALBRIZE L T
T2, FUNERRY 7y NN A — 7 BRI ASA T ABREM 2 BB L AT AMEREME T 95 A etk
PVET, ATTOBFEIZT —K Vo7 &RETHIIEEHRLET (K 5-3 22MR), o0l —Rid, FfHE—RF AL
RILEEL L DIEA L E—Z L R ) —ANLERENT A A RSV ET,

RO WREMEZRE T D7D RIEHOT AT T RDA=T 5 T4rT —L U TR CEET,
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Vi ! ]
Q*DT Vo Vi —r—eb) . l
e > e

: "

(a) NONINVERTING AMPLIFIER (b) INVERTING AMPLIFIER (c) UNITY-GAIN AMPLIFIER
53. i—RU I DER

5.1.3 /1 X1EEE

FRT T BIEED JAXHARIT, 1 BB OZEE T 7 OBIICIYRKELIER2DET, TLOSX L TLOSXA DA J) /A
T AEREMIIRNT2D |, SARXEBIRBPIEF IRV ET, B TH AT/ B —F 2 ADOEN 50kQ L0 KEWE
B ZOBREIZIDANAR—T TR AL R TEIICERNC 20 F9,
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51.4 ATZT A N IXINDEHR 7>

5-4 OFHHT 7 1E, TLOSXA DE AN AL E—F LV AL L E LI ATIA 78y MEEEWOF R AIEHL TOET, 7
7 U1A, U1B., U2A I ZEHAI7 > 7ok L, U2B 134 7By bk VAR L E7, RTriar—& R1IIF AL di%
1TWET, R1 = 2kQ DA [FIE D7 A3 100 12720, R1 = 200kQ DA [FIE D7 A% 2 1280 ET, LT D
Rix. EHAT T DA A R OBEEL GRLUTWET:

R2 + R3
A= 1+ (B2
(1)

R AL B EETHE A7y IVEFRHETINENHDET, BIOT 7V r—aT U2B B ERGE I,
R7 %77 Rk CEXET, TLOSXA XA 1A 72y MEEMRW D IO DC fA 2= /MR ET, fi/s~y
F T D, TR TCORBIOTEREE 1% IZTEET, R4, R5, R6, R7 O~y TF L 7L T, ZOT 7V r—v
a® CMRR AilfIEvET,
LFoRIT, ANEENREOBEOH BT E2RLTWET, A7y hDO0L BT vaA—Efi#Ed 52 1cdh, =
® DC fAZELXVICTEET N, BEFEZIXEE IS TEH 7 By MEENE LT ALMELRALET, A7 By bk
ICEDEEEZHE T2, KD 3 2047wy b liir %, P47 By N ClIR T Va4 78y hChHERRLET,
TXY R AL AV ALY OYERE FET OZEMED A EL TS | BN U A4 7 2y NBIEDOZAICHE R
HdEER/INRICMZDZEMTEET, V), BERTHIENETDHE, Vo 247 By NEEDOBEEEL TR ITIENTE
ESCRS

vo=vie (1 + ) () ()~ R(RE) ®

R3 R7 R6) . R6 R2 R6
_V|01[R1 (R5 + R?) (1 - R4) * F<4(1 * R'I)] - VIOC’»(1 * R4) o

K 5-4. 577
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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 ©)
@ ©)
TLO51ACD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl Oto 70 051AC
TLO51ACP Obsolete  Production PDIP (P) | 8 - - Call TI Call Tl 0to 70 TLO51ACP
TLO51CD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TLO51C
TLO51CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO51C
TLO51CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO51C
TLO51CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO51CP
TLO51CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO51CP
TLO51CPE4 Active Production PDIP (P) | 8 50 | TUBE - Call Tl Call Tl 0to 70
TLO52ACD Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl Oto 70 052AC
TLO52ACDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 052AC
TLO52ACDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 052AC
TLO52ACP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO52ACP
TLO52ACP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type Oto 70 TLO52ACP
TLO52AID Obsolete Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 052Al
TLO52AIDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 052Al
TLO52AIDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 052Al
TLO52AIP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO52AIP
TLO52AIP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 TLO52AIP
TLO52CD Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl 0to 70 TLO52C
TLO52CDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO52C
TLO52CDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO52C
TLO52CDRE4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO52C
TLO52CDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO52C
TLO52CP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO52CP
TLO52CP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO52CP
TLO52CPSR Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T052
TLO52CPSR.A Active Production SO (PS) | 8 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 T052
TLO52ID Obsolete  Production SOIC (D) | 8 - - Call Tl Call Tl -40 to 85 TLO52I
TLO52IDR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO52I
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Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
(1) %) @3) Ball material Peak reflow (6)
@ (5)
TLO52IDR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO52I
TLO52IDRG4 Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO52I
TLO52IDRG4.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO52I
TLO52IP Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO52IP
TLO52IP.A Active Production PDIP (P) | 8 50 | TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO52IP
TLO54ACD Obsolete  Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TLO54AC
TLO54ACDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO54AC
TLO54ACDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM Oto 70 TLO54AC
TLO54ACN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO54ACN
TLO54ACN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO54ACN
TLO54AID Obsolete  Production SOIC (D) | 14 - - Call TI Call Tl -40to 85 TLO54Al
TLO54AIDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO54AI
TLO54AIDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO54Al
TLO54AIDRG4 Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO54Al
TLO54AIDRG4.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TLO54Al
TLO54CD Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl 0to 70 TLO54C
TLO54CDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO54C
TLO54CDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO54C
TLO54CN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO54CN
TLO54CN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type 0to 70 TLO54CN
TLO54CNSR Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO54
TLO54CNSR.A Active Production SOP (NS) | 14 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TLO54
TLO54ID Obsolete Production SOIC (D) | 14 - - Call Tl Call Tl -40 to 85 TLO54I
TLO54IDR Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO54I
TLO54IDR.A Active Production SOIC (D) | 14 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 TLO54I
TLO54IN Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO54IN
TLO54IN.A Active Production PDIP (N) | 14 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 85 TLO54IN

@ status: For more details on status, see our product life cycle.
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@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
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
Nt I )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% |
T T
=
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)
TLO51CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO52ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO52AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO52CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO52CPSR SO PS 8 2000 330.0 16.4 835 | 6.6 2.4 12.0 | 16.0 Q1
TLO52IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO52IDRG4 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLO54ACDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO54AIDR SolIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLO54AIDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO54CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO54CNSR SOP NS 14 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
TLO54IDR SolIC 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)
TLO51CDR SOIC D 8 2500 353.0 353.0 32.0
TLO52ACDR SOIC D 8 2500 353.0 353.0 32.0
TLO52AIDR SolIC D 8 2500 353.0 353.0 32.0
TLO52CDR SOIC D 8 2500 353.0 353.0 32.0
TLO52CPSR SO PS 8 2000 353.0 353.0 32.0
TLO52IDR SoIC D 8 2500 353.0 353.0 32.0
TLO52IDRG4 SolIC D 8 2500 353.0 353.0 32.0
TLO54ACDR SOIC D 14 2500 340.5 336.1 32.0
TLO54AIDR SOIC D 14 2500 340.5 336.1 32.0
TLO54AIDRG4 SoIC D 14 2500 353.0 353.0 32.0
TLO54CDR SolIC D 14 2500 353.0 353.0 32.0
TLO54CNSR SOP NS 14 2000 353.0 353.0 32.0
TLO54IDR SOIC D 14 2500 340.5 336.1 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
TLO51CP PDIP 8 50 506 13.97 11230 4.32
TLO51CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO52ACP P PDIP 8 50 506 13.97 11230 4.32
TLO52ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLOS52AIP P PDIP 8 50 506 13.97 11230 4.32
TLO52AIP.A P PDIP 8 50 506 13.97 11230 4.32
TLO52CP P PDIP 8 50 506 13.97 11230 4.32
TLO52CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO52IP P PDIP 8 50 506 13.97 11230 4.32
TLO52IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO54ACN N PDIP 14 25 506 13.97 11230 4.32
TLO54ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLO54CN N PDIP 14 25 506 13.97 11230 4.32
TLO54CN.A N PDIP 14 25 506 13.97 11230 4.32
TLO54IN N PDIP 14 25 506 13.97 11230 4.32
TLO54IN.A N PDIP 14 25 506 13.97 11230 4.32

Pack Materials-Page 3



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.
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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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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.
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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.

b TExAS
INSTRUMENTS
www.ti.com



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.
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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.
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