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4 FINA ADLHEB
£ 41. T/INA ADEEE;
B LM50HV-Q1 | LM50-Q1 (D | TMP235-Q1 | TMP236-Q1 | LM60-Q1 () | LMT86-Q1 | LMT87-Q1 |LM94022-Q1
t‘(/m*f”’f::’;‘/ 10 10 10 19.5 6.25 -10.9 136 _;g:g;:?éz_s
Y 1;;4‘/ 54 & = & & & & & B DRE
17—:;; oe 500 500 500 400 424 2103 2637 1'20?;‘2”6'27
(mV) o
IEEEEERE (°C) -40~150 -40~125 -40~150 -10~125 -40~125 -50~150 -50~150 -50~150
B
Voo (V) 3~36 45~10 2.3~55 3.1~55 2.7~10 22~55 27~55 1.5/1.8/
22027 ~55
lo (BR¥E(HE) (uA) 52 95 9 10 82 5.4 54 54
HERAAR
yfifp JL—R-0 | ZL—F-1 ZL—k-0 JL—k-1 | ZL—FA | ZL—F-0 | ZL—F-0 | ZL—F-0
HEEE
Z4 HY HY HY HY »HY HY »HY 7L
REEREEE
25°C (H¥EME) +1 - £0.5 +0.5 - +0.3 +0.3 -
-50°C (B:X) - - - - - 2.7 2.7 +1.8
-40°C (%K) 3.5 4 2.5 - 4 27 2.7 +1.8
-25°C (JK) 3.5 +3.8 2.5 - +3.8 2.7 2.7 1.8
-20°C (J&K) 13 3.7 +2.5 - 3.7 27 2.7 1.8
-10°C (J&K) +3 +3.5 2.5 25 +3.5 2.7 2.7 1.8
0°C (%K) +25 +3.4 -1.5/1.2 +1.5 +3.4 +2.7 +2.7 +1.8
20°C (5%X) +2 +3.1 -1.5/1.2 +15 +3.1 +2.7 +2.7 +15
25°C (&% K) +2 +3 -1.5/1.2 +1.5 +3 +2.7 +2.7 +1.5
40°C (%K) +2 +3.15 -1.5/1.2 +15 +3.15 +2.7 +2.7 +1.5
70°C (HK) +2 +3.45 -1.5/1.2 +1.5 +3.45 +2.7 +2.7 +1.8
85°C (&% KX) 2.5 3.6 2.5 2.5 3.6 2.7 2.7 2.1
90°C (%K) 2.5 +3.65 2.5 2.5 +3.65 2.7 2.7 2.1
100°C (&% KX) +25 +3.75 +25 +25 +3.75 +2.7 +2.7 +2.4
120°C (%K) +3 +3.95 2.5 25 +3.95 2.7 2.7 2.4
125°C (& X) *3 4 2.5 2.5 +4 2.7 2.7 2.7
150°C (%K) 3.5 - 2.5 - - 2.7 27 27
Rolr—Y DTk
SOT23
. soT23 04 &32‘:.;72 » SoT23 SC70
[mm x mm x (3EYV) sSc70 BrY) BGry)
mm] 24%x29x1.1 52 24x29x11 21x%x20x1.1
21x20x1.1
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—40°C £ Tp £ +125°C
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O IT)
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6 L%
6.1 #EXRAEIR
BHE (B AER) IR T (RRICERLORVERD), (
B/ME BAfE =<1V
LM50-Q1 -0.2 12
EIREIL, +Vg \Y
LM50HV-Q1 -0.2 39.6
LM50-Q1 +Vg + 0.6(2)
BT, Vo %
LM50HV-Q1 -0.3 +Vg+ 0.32
R, lout 10 mA
BOHES TR T, 150 °C
LM50-Q1 -65 150
R Teg °C
LM50HV-Q1 -65 175

(1) ek Fe K ER | S CORRMEIL, T /31 AT

IEA IR G2 5 [ SR T RIREME A DY E 7, TR R ERS ) 1%
ECH ARG IELKENET 22L& IR THOTIEH R A,

% BEFNES R IR ENTIAEZ B Z DDV D72 D5

ZNBDRMEIZBNT, Foid
Wﬁﬂﬁiﬁf@l‘ﬁj 2

HPHPN Tl Th [HEREIESfE | OFPAAN TR 2L 7 A ADNERITHEBEL R W ATREMEDS DY | 7S A ADASHEME ., HERE, MERBIC B
& EJON T/w’xwi%%mméi EPERBHYET,
(2) HFKRETEIEL, LM50-Q1 Tl 12V, LM50HV-Q1 Tl 39.6V # % 72 JHIZL TLEE W,
6.2 ESD E4&
& BAL
LM50-Q1 +2000
AEEF /L (HBM), AEC Q100-002 #EfiL (1) \Y;
Vieso). LM50HV-Q1 +2500
B LM50-Q1 ] ] ] +750
F A AMEEET L (CDM), AEC Q100-011 #EHL v
LM50HV-Q1 +1000
(1)  AEC Q100-002 /%, HBM AN 23kER% ANSI / ESDA / JEDEC JS-001 {IARIZHE» TR LT AU RBan EHEL TV ET,
6.3 HREERH
H & COBMEREFFAN (FRIFLR D72 RD)
B/ME BoRE Hfr
y o LM50-Q1 45 10 v
+
S T LM50HV-Q1 3 36
- - LM50-Q1 -40 125 o
MINS TMAX RIEE LM50HV-Q1 -40 150
6.4 2ICBAT S 158
LM50-Q1 LM50HV-Q1
B AL EEHE() DBZ (SOT-23) kD F 7 | DBZ (SOT-23) FL\WF 7 | DBZ (SOT-23) AL
3y 3y 3y
Reua AT JE B~ BT 291.9 240.6 240.6 °CIW
Reuc(top) BEATA A — 2 (i) ~O YRR 114.3 1445 1445 °CIW
Ress BEE TR DA A~ DO BT 62.3 723 723 °C/W
wut BEAHAD i ~ORFE T A— 2 74 28.7 28.7 °CIW
Wis B D EAR A~ DR T A— 4 61 717 717 “CIW

(1) TERBLOEF OBGHMIEED TR OV TR, EERB LI ONC o — Y OBGHIIEHE] T 7V r—vay /= S T<TESN,
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6.5 ETAVEE : LM50-Q1

LM50-Q1:+Vg = 5V (DC) 3L I oap = 0.5uA, Ta = Ty = 25°C (FrZEER D722 FRY)M

R \ FANEAE Y R

BV OREE
Ta=25C -3 3

Tacy L i (@) Ta = Tuax = 125°C LM50-Q1 -4 4| °C
Ta = T = -40°C -4

A

Voec 0°CTOHNIBEAT vk 500 mvV

Te BRI (R o) Ta=T, = Tain ~ Tuax 9.7 10 10.3| mvrc

VonL H ) OIERARIES) Ta=Ty=Tun ~ Tmax LM50-Q1 0.8 0.8 °C

Zout HAA =R Ta=Ty=Tmn ~ Tmax 2000 4000 Q

LM50-Q1 (kT 7)) 5
Ton B A — s
LM50-Q1 (7 7) 30

Turo FE2 LRy 7 M4 T, = 125°C (1000 F5fH)  |LM50-Q1 +0.08 °C

EIR

o - Ta=Tom ~ Triax LM50-Q1 (fEK T~ ~7) 95 180 A
4.5V < +Vg <10V LM50-Q1 (#iF>7) 52 90

PSR SAv L2l — a0 1’*5\7 ZMJQ/SN S:“éy LM50-Q1 1.2 12| mvwv

Moo |HEEKOLEL Ta = Tun ™ Tuiax LM0-Q1 (AT 7) 2l A
4.5V < +Vs <10V LM50-Q1 (#i 7 7) 8

Ipp_TEMP | IEEE i OIR AR S 1/\5\7 ZMR‘/:S:%/\*/X LM50-Q1 2 pA/°C

(1)
@

(©)
(4)

®)

I FRAEIE T PR A2 LAY OB E R (AOQL) THESNTWET,

FEEEIE, EIE, B, IR (°C THEL) ORESRMICRBIFDHEEL, T /A ADr —AREIC 10mV/°C ZFUI-fEIC 500mV %Iz 7 &
LoREELLTERSNET,

FEERRMEIL, T A RO ERIREHIAIC R A B LRE L OBREZ R T HRE L EATOEMEDOmAELL TERSNET,
EORMZEEEWEAT A0, EOIOREBERIE ChHIL, BHFEMT AN T AN, 2=y MENWRE T -0 7 BX
OV F2i3 72Kl 46 R DIEREY A7 V% FERTHZE T, I ROMERMNEONET . Jhud, NS (R F22E5) o v —7 EHEAT
SN TCWDEGE IS YS UL EV E T, ISR R E T HETOREM DD D720 TT, RUZ RO KE /1L, IRER EHLTHE 1000 FHERE
FREETHAELET ., 1000 R ORYZ ML, FAID 1000 KDL —hClidfikish g A,

L¥al—varid, —EDHEEEIEE T RWT 2a—T4 A7V TD/ VA FANMAEAL THIESNET, ACRBUCIAH DL I,
WNEBYHE B ) CER P2 RUDER N CTEET,
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6.6 EX I : LM50HV-Q1

LM50HV-Q1 :+Vg = 3V ~ 36V (DC). I 0ap focb Ta = -40°C ~ 150°C (FFiZRL
+Vg = 5V TOHOTT (FRZFRR D72 D)

IRO7RNRY), AL Ty = 25°C BLW

STA—5 \ 7 AN | RME EEME ROl WA

Y OKEE

Ta=25°C +1

Ta = 20°C ~ 70°C -2 2
Tacy TR RS FE@) Ta=0°C ~ 100° LM50HV-Q1 25 295 o

Ta = —20°C ~ 125°C -3 3

Ta = -40°C ~ 125°C -35 35

Ta = -40°C ~ 150°C -3.5 35
YA
Vooe 0°CTOHNBEAT Yk 500 mv
Te BERS (R A) =-40°C ~ 150°C 9.7 10 10.3| mvrc
VonL H A D IEELHRAES) TA —40°C ~ 150°C 1.2 1.2 °C
Zout WA= 2 =-40°C ~ 150°C 2000 4000 Q
Ton B A W] Tp =25°C, Cioag 2L, +Vg AT t, = 1us 40 us
Tio EH2 LRy 7 M4 T, = 150°C (300 Ffif) +0.25 °C
CLoap AR BREIAE /) R =0Q 1 uF
tResp L [MSEIRFR (HEERIRIE) AT TIEED 1= 63% 22°C ~ 100°C 1.7

0.5 A>F x 0.5 A>F. 2 s
tResp A [MSERFR (K 1E2E5) i 62mil PCB) 18°C ~ 100°C 15.6
IR
Iop B ;Q B f\?si ;6\1/500(: 52 130|  pA
lout-sc | /s RS AR IR Vo & — R B 1 mA
PSR SAv L¥al—1a 0 ;Q p f\(/’si ’3”6\1/50°C 06 06| mvv
PSRR | EIRFR LI ICS: =253)§v\ 5V L0 12V :; 1?01; :4212 dB
Moo |HIEmHROZEL N ez C 30| A
lo_tewp | IO R i My ¢ 0.3 WAC
VonTH | F—rAy AL aREE | Ta=—40°C ~ 150°C 2.1 28| v
VorrTH | BB O RS Ta = —40°C ~ 150°C 1.7 2.1 Vv
(1) HIBMEILT A ARV AT OSEE IR E RS (AOQL) THESN TWET,
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6.7 FXFRAVFME (LM50-Q1) (K7 )
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6.8 KRBV (LM50HV-Q1)
Ta = +25°C 3L V+ = Vg = 5V (FRCEIR D72V RD)
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6.8 LRI (LM50HV-Q1) (FiX)
Ta = +25°C 3L V+ = Vg = 5V (FRCEIR D72V RD)
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6.8 LRI (LM50HV-Q1) (FiX)
Ta = +25°C 3L V+ = Vg = 5V (FRCEIR D72V RD)
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6.8 LRI (LM50HV-Q1) (FiX)
Ta = +25°C 3L V+ = Vg = 5V (FRCEIR D72V RD)
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LM50-Q1 BL T LM50HV-Q1 T3 A AL, @kEE D IC REv T, B—DIEERZ2H L T -40°C ~ 125°C
(LM50-Q1) %7zi% -40°C ~ 150°C (LM50HV-Q1) Dl L& 2 H T& £ 7, LM50-Q1 3L T LM50HV-Q1 D7)
BEIL. 10mV/°C D IEDIRE AR AZE > Tk, 500mV DA 7By haNEL TWAHT-8, H—BIR T AT AEN
LA THRDIRERL VU RARETT,

REE T FAITTNANE Vg T—F 77 F v CHERSIVTWET, IEE VTR FIET 7 TRy 7734, Vo
ARSI E T, ZOT UK, FEEE Ty Z TR T IO, 2kQ OFEHER ) A L —H U AR RO HifiliZe Class A
H B & 2 TWOET,

72870V IHE
(n +1) Verar
— +Vs
L
R2*
Vout=(10mV/°C + 500 mV)
17 R2

"R2 = 2k, E#ERY~Z k 1300ppm/°C,

7.3 B4RESREA
7.3.1 LM50-Q1 HLZFLM50HV-Q1 D5ER%

LM50-Q1 10 LM50HV-Q1 i3, BifliZei B n ZBEICIE W, 7252 6.5 BLU /v a 6.6 DRITFEHSLT
WHKEEEFRBLET,

A1 EEHLT Vo DEEZFHAELET,
Vo = 10mV/°C x T °C + 500mV (1)

ZIT,
T IHREE (°C)

* Vo &, LM50-Q1 LT LM50HV-Q1 O H J1&EE
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PRAEWZUER A, 2 O HBIZHT5 RO A PEIZ W T, BEEO BETHIEIL Q=72 s
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

8.1 R EDIE

LM50-Q1 3L LM50HV-Q1 1%, IEVWVEIREEEF L 10mV/°C O /A8, 500mV @ DC F7 &y M EH LTV
FI, ZDD, INHDOT NA AL, IEOIRELAOBEICH - OBRENLEREOBER VT 77V r—a
NCEHEICEE TE £, LM50HV-Q1 T3 A R1%, 3V ~ 36V DJEWEREESIIChI-> T EL THRET 57~
B, 12V, 24V, 36V OEFL — /LA HA LT, LDO REDT U — a A IR SN TVVET,

82RK&‘NETFT V-3

8.21 £HEBDEREEE Y
+Vs | +Vs
(4.5V to 10V) ! (3V to 36V)
| |
|
|
LM50-Q1  |— Vo(Output) ! LM50HV-Q1 |— Vo (Output)
|
|
i | T
|

KX 8-1. 28DV KERE £ > Y LM50-Q1 (-40°C ~ 125°C) & & T LM50HV-Q1 (-40°C ~ 150°C)
8.2.1.1 BREIEMH
ZORRFBITIX, #FNTA— IR EIN TND T A—=H 5 NS RTA—=H L THERLET,
£ 8-1. REI/INSA—%

INGA—H VALUE (LM50-Q1) VALUE (LM50HV-Q1)
EIFE 4.5V ~ 10V 3V ~ 36V
HAAoE—H 2 4kQ (FeKAiE) 4kQ (Fe A AE)
25°C TOk5RE +3°C (I KfH) +1°C (BEYEAHE)
20°C ~ 70°C TR +2°C (Jc Afif)
0°C ~ 100°C TR +4°C (KD +2.5°C (Ji KA
—20°C ~ 125°C TOHEJE +3°C (i Afi)
—40°C ~ 125°C COWEHE +3.5°C (S A f)
—40°C ~ 150°C TR - +3.5°C (i Kfil)
VL g 10mV/°C 10mV/°C

8.2.1.2 S/ AT FIE

LM50-Q1 35350 LM50HV-Q1 %, 7 a7 I EDS o P ARIBE T, LIEB> T LA T TN 535
BT, OB IVSEE T, FEICOWTIE Ly 7D M EB L TLIEEND,

8.2.1.2.1 BEEBM/NA /YR E L UER

LM50-Q1 LT LM50HV-Q1 7 /A A%, B EMEAR A IFE IS OB U7, Fal 2 EFH2 L C, LM50-
Q1 BLU LM50HV-Q1 (X 1pF EFTORBEHAMERE) TXET, INHT NARADOH AL E—F A X, AT
2kQ T (FEFE 7 202 [\ RENTOET), HHHLOREREITH 1300ppm/°C T, ZOIRERE O]
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HAEEEZEBLTH, T AAADH AL E—F AT 4kQ 2B A FE A, IEFITIARXDZNREETIL, /A AEHRIZ
EEIRITIN A DT=20DIZ, TANZV T OBINB GBI/ 558 0380 ET, TI Tid, +Vg & GND Oz 0.1uF o=
YT UV EBILT, R/ AR EEEZSANATLHIEEHEREL CWVET, Vo &7 TV RO T W (CLoag) 18
N DZENMBIRGENHVET, HIA LB —F 208 4kQ D 1uF =5 2 E, 40Hz ODu— 32 TV 2%
AL £, LM50-Q1 L0 LM50HV-Q1 O EEIE RC IZL-> T SILD 25ms REEEL LD HIXDMITE
B, T ASAAREROIER NI R ER L Z T, REBEBOa T U E#HT 56 ZOBIMNORFMEIEC
&0, LM50-Q1 L0 LM50HV-Q1.D 2RO R A B N B 720 £,

Heavy Capacitive Load, Wiring, and more.

Tl device A » T0AHigh-
ouT Impedance Load

X 8-2. LM50-Q1 & U LM50HV-Q1 OEREATFICTAY T VT IIFE

Fm———-
| Heavy Capacitive Load, Wiring, Etc.
I
I \A
I
I

V
Tl device ° [ \

1
Cay-pass = 0.1pF
Brpase p /|\ CLoad=1uF

T

8-3. LM50-Q1 8 XU LM50HV-Q1, /A XBIER 7 1 V&&=

\4

LM50-Q1 (HrL W F ) 3L TN LMS0HV-Q1 T Cpyopass NS TV RN AT, (4 6-20, [X 8-4, [4 8-5 TR
FIHIZ) EEF OB (AN) ISE DTV F Z kT 572012, FEZ LM50-Q1 (FL VT > 7) 8LV LM50HV-Q1
TIA R L —R AT 285513, Vo &7 7 ROMIZE/IND Cloag ZHLE T DM ERHVET,

6 6 60 6
- - +Vg=3.3V - - +Vg=36V
—— Vo (at-40°C) —— Vo (at-40°C)
° — Vo (at 25°C) ° %0 — Vo (at25°C) S
< — Vo (at 150° = ~ — Vo (at 150°C =
S o (at150 C) 4 S % 0 e of(a ) 4 S
5 5 ;30 ' 3 ¢
27 - : g
S 2| | Voo 2 S S 20 Vo ' 2 S
> ' 5 > —‘ =)
Q. Q. Q 9
g 1| f Vo — 1 3 S 10 kﬁ Vo — 13
(%} ' O (%) v
o Vo — 0 0 — 2 L— 0
1 1 -10 -1
-20 20 60 100 140 180 220 -20 20 60 100 140 180 220
Time (us) Time (us)
8-4. +Vs = 3.3V A7y TADEHIEE (t, = 1ps. B 8-5. Vg = 36V AT v TADIZEIEE (t, = 1us.
CLoad BJ:U CBy-pass VA L/) cLoad SR cBy-pass TAN L/)

5o/ Cloag 22T o, # 8-2 IRTEIIC, SES EABFREMEBLOERT 7L —MbizoTE{LLET,
SrE ESOEERE (4) 1. B (SR) DT FL—NIROFIETERTEET, SR (V/us) = 0.8 x +Vg (V) / t; (us).
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*® 8-2. BROBBRT v TREICHT IV yF F—N—2a2— bEBLLET B BDICBELRNID Cloag

(CBy-pass ’I l/)
+Vg = 3.3V +Vg = 5V +Vg = 36V
AWEE
t.=0.1us t.=1us t.=0.1us t,=1us t.=0.1us t,=1ps
Cload (min)
(Ta =-40°C O 0.33nF 0.33nF 0.47nF 0.47nF 10nF 10nF
&)
Cload (Min) Sl
(Ta = 25°C DHA) 0.02nF PV 0.05nF 0.05nF 0.68nF 0.68nF
A= =)
ClLoad (min)
(Ta =150°C D% BN NS PAEYANE ALY 0.12nF 0.12nF
o)

8-6 BL X 8-7 12, K 3.3Vius DT 7L —hTD 3.3V BELW 36V B ~DERENRT T InEERLET
(Coy-pass PHMZ2L), &KL, 7V o TF F— =T a—MREHSNIZEE O BEARIT 32 H I ISE LR /)N
Cload ZRLTCWE T, U—ANr—2R 2 FUA (% 8-2 &) Tk, BI{EIRED -40°C OBFAITHRAELET,

5 1
- - +Vg=33V
— Vo (at -40°C) and No Cjoag
4 — Vo (at-40°C) and Ciaq = 0.33nF | 0.8
S LSS S
»n L <
2 3 ! 0.6 >o
) ' g
g 2 04 &
s s
> \ =]
g 1 Vo — X 0.2 g
? wLE °
0 0
-1 -0.2
-20 20 60 100 140 180 220
Time (us)

8-6.SR=3.3VIuys D& ED +Vg=3.3V AT v 7,
Ciy-pass /& U (CLoag BEL U Cpoag = 0.33nF 7 L) D

ERSE

56 1.4
- +Vg=36V
48 — Vo (at-40 C) and No Cjoad 1.2
— Vo (at-40 C) and Ciaq = 10nF
2 40 «— +Vg 1
T 32 08
)
8 24 0.6
S
> 16 0.4
Q
3 R
» 8 Vo — 3 0.2
0 \— 0
-8 -0.2
20 0 20 40 60 80 100 120 140 160 180 200 220

8'7. SR = 3.3V/|.IS o)tgo)\ CBy.pass fd: l./a) +VS =
36V 2Ty TETOEENEE (CLoag BLUL Cloag =

Time (us)

10nF)

Output Voltage, Vo (V)

a3

THX, B/ ARLT VT A== a—R BT 5729 /) 0.1uF Cgy.pass (+Vs & GND Dfiff) =12~
TR 0.14F Croad (Vo & GND Dff]) =7 U A8 22 LA HELEL £,

8.2.1.2.2 LM50HV-Q1 B %%
LM50HV-Q1 DR EREEREZE (B 3BT LD) EEIREDOBfRERLET X 8-8, ZOHIE TIET A A% 30 77—

DUAFIHERATL, 25°C T 10 507 A ZAZEESE TOBIREZHA IR0 97, IRERREITEIENT (Ry,) &E

(+Vs % Ipp) [CIERBIF 5720, EiE 3V 2 36V ICEE 528 T, IRERENBIMLET, ¥r/ia 6.4 04
D E I ETOBEGEL . [ 6-26 DU E RGBT ORIR A BT 5, #EE(ATErr (°C) = Ry X (+Vs)
% Ipp) & [¥ 8-8 |3 HIE EEDRICIL, £0.15°C FLE DRSS (A 36V BEDEHE) NTASnES, 2o

BEMED D DR AT,

Fo =
ZER

HOTY, TNSOER T, [ A4/ 2+ TD PCB OEMH DT IV r—ay ) —NCaHBLTCOET,

DIULE LR EDN—RHE, T ANy b T o7 EOT RAZAONLE, BEOZDOMOERIZLD
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0.8

—— Measurement result

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Temperature Error due to self-heating, ATgrg ('C)

3 6 9 12 15 18 21 24 27 30 33 36
Supply Voltage (V)

30 =Y DUAYI BT ENTT AR, ZOREEEL, 25°C TT A A& HIZ 10 sy MEfES S 7% Cht A BonE T,

8-8. I (ACHAICK D) LEREELDBER®
821377V — 3 iR

1.75

1.5
1.75V
1.25
0.75V

0.75

Output Voltage (V)

0.5]0.1v

0.25

-50 -25 0 25 50 75 100 125 150
DUT Temperature ('C)

X 8-9. i H=ERIEK
8.3 VAT AW

8-10 75 X 8-12 12, LM50-Q1 LY LM5OHV-Q1 T A RZE R L= T 7V r—av Bl oflz R LUET,
8-10 12, =23y NA I HE SR —FAZ Y NERIT 7 70 arba—J0 A Z R LET, LM50-Q1 BL
LM50HV-Q1 /3 23 E R E 2 T& ., R1, R2, R3 #H & AL C ERBIVTRIBEAL v a/LREFHIET
xFE7,
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V+ R3
A%

R1
4.1V Vr

> Vour

LM4040 U3 — 0.1uF % R2 LM7101

v+ O0—] Tl Device
u2

Copyright © 2016, Texas Instruments Incorporated

M 8-10. BEY—ERY v bEEEIZ77 a2 bO—-5

VTemp

LM50-Q1/LM50HV-Q1 D i FEEIE, X 8-11 [T/R$&512, ADC LHEHEEE (LM4041) ZfEfHL TF o2k T&

\35?—0
. 5V
+ % 3.9kQ
ouT IN
Tl Device Serial
REF ADC08031 Data Output
1.750V
GND
100kQ
7B | Lmaodt. L <cLock
il
(] — 10kQ L———— <4 ENABLE
o - < GND

Copyright © 2016, Texas Instruments Incorporated
125°C 7 /v Rr— v

X 8-11.;BE T &) a>n—4% (U7 IiAH)

LM50-Q1/LM50HV-Q1 12k » TR SRR IT . LM131 2 LU OB i oxEd, IKfiear 7o
TeHEZRINT HZETHO BB Z R c&xEd, 72, ¥ 8-12 12, -40°C ~ 125°C ~DiREHiFH% 100Hz
~ 1.75kHz O B FHICE BT 502~ LET,

BERIT, Z0®7ar OFNZESWTRGHEFEIE T ORI, TR TORIBAFERICHRIEL TT AN D0 ERHYE
¥ FRZRLIR DIRNRY | BAEIPHOFELC i E T |1 E%ﬂzéh“(b\éﬂ.ﬁr?llﬁﬁ: %ﬁﬁéﬂi@‘
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6V
B.SKQ% % 1kQ
- —
I f
l ouT
|
A 4
. |
+ 100kQ 7 5 |
—VVV dl
Tl Device 6 LM131 T —_—_—
3
GND 1 2 4
0.01yF —~ 1 e |
100kQ 1uF FULL T~ 001F
SCALE
ADJ
5kQ
47Q

Copyright © 2016, Texas Instruments Incorporated

—40°C ~ 125°C, 100Hz ~ 1750Hz

8-12. LM50-Q1 KU LM50HV-Q1. BE/EREIA I N—9ELU0BEHAfTE
8.4 BIRICBII S HREIF

8517V b
851 LA 7D rDHALFZ1>

LM50-Q1 FX T LM50HV-Q1 (%, o> IC REE P LRI HLICIRD AT AIRE T, 7/ A AT R HAE £
TR E T IREIIR IR DK 0.2°C OFPN (BN 10V £TOEE) ITHVET,

ZhiE, FARKIEAEGEHIRELZERL THLALRELZSES T KURDAEEIRE LS50 Em WIMEW S
LM50-Q1 F LT LM50HV-Q1 &'+ CEEICHIE S AIRE 13 R mIEE LKIE OB o h R /20 £,
BIFREEE R T 5770 . LM50-Q1 3L LM50HV-Q1 ¥ A DEE % GND B EEE& L1, 7 /31 A
~DFTURBION —RT, BRERNENEZY THL TV ERD—ETT, ZNOD TV N ER DT R B LI ON—
2L T, LM50-Q1 3L LM50HV-Q1 DR JE DA LI ENDIREBE T HZL1THV A,

iz, BEASNZ4&ET 2—7 WNIZ LM50-Q1 35508 LM50HV-Q1 BT, SRR LD, X7 NDRE R
ICRLIAATEVT 2L TEET, DT A ZLFERIC, LM50-Q1 BL T LM50HV-Q1 38 X OB 4~ 2 B A <o B 1%
W V= — U R AR T D7 | Mtk IR B2 HERF T 2L BBV ET, BN RAET L AEEOHHINIREREE
TUAT LAWNEMET D56 . ZIUIFRHCEE T, Z2<0%HE . BKICEDT SARZ ORI NE R THZEN 0D
12, HUMISEAL® R =R L BB 7213 T 4 TR ED TV MNala—T o 7RV = ARME RSN E T,
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852 L1470 A

, Y
N ) s| |1

=] |-

O Via to ground plane

7N
( ) Via to power plane
N

8-13.PCB LA/ 7U k

Ground Plane
on 062 copper
clad board.

1/2"

1/2"

B 8-14. B EHBRERD E— M VO ICERAT S 7V » FEiR LM50-Q1 (Legacy Chip)

i
LM50-Q1/LM50HVU-Q1
DBZ
. G
0
o
! Vo Cl +us
o _I |
I< »I
0.5"
X 8-15. BCEHBROERICHERT STV > FEAR [LM50-Q1 (New Chip &£ U Legacy Chip) & LM50HV-Q1
DFL TR FRE]
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8.5.3 BT S EEFE
7% 8-3 |12, SESFERLKMTBITD LME0-Q1 (LAY — Fv 7)) OHOBGE A EEDE T,
£ 8-3.LM50 (LA —F v 7) D#H* LM50-Q1 (LA —F v ) DHD, HCRAICLZIEELR

Rgya (°C/W)
S BILZER (LA — F o) 291.9
SOT23 BEER (VY — Fv) -
et WILZER L — F o) 260
BEZER (LY — Fv) 180

(1) 307 —YDOUAVITIFAT TSI EB b,
(2) BHLEE—b 71, K 8-14 IR EIIC, BRERIC 2 A ADHRANEERHALIZ 0.5 A F DIEH BTV MMER T,
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ITNARBLUVRFa A MOYR—-F

9.1 RFa A bDYR—F

BIEEH

BIE G RHZ DWW T, L FESRLTLIEEN,

o TV AR NANY  TMP23x-Q1 B L—F, B/ 7 a e e 5 —2—h

o TRV ARV AY ISOTMP35-Q1 ##H +1.5°C, 3kVRMS Fa#F 7005 JEt 2. 7T A f1&, I5E
HFE] 2 BT, B EAE)E 500VRMS, 5 — X —h

o TRV ALLARIIVAY LM60-Q1 H#HH 2.7V, SOT-23 ji/EE 4 T —H T —h

o TEVRALRYILAY [LMEO0-Q1 #EpEL 2 —3— TR, #he e 215 H

o THXYAALARIIANY  UF—p X TAHOEE N T A —ay J—h

o TXYRAALRAYNANY | EVL G X =g 0 B TEAGED RTD 54 O8N —I X & Hkdp 28 (R T,
TV =gy J—hk

o TXVAALAYILAY [LMBOHV 7M7), EVM

o TR ALAVILANY  LMTI0 73 /E Y7V . EVM

9.2 RF 1AV MOEIMBEMZESZITMSAiE

R 2 A RO T IOV TOBEZZ T EADIZIE ., www.tij.cojp DT /SAABLEL 7 4 V2 % BN TLIZEW, [1@H] 27
Uy 7L TR T D8 BRINTZT R TORGMERICBET XA = AN IS TIAZENTEE T, AR OFEMIC
DNTIE, WETENTERF 2 A MIE ENTODEGTIEREEZ Z B <7E30,

9.3HR—pF-UY—2R

TRA A AL AV LAY E2E™ PR —h T 3 —TFAE, TV =T BRRERE A DRI LR T A M Ao
— MDD EESAZEN TELY T T, BEFORIEEZMRB LD, A OEMEZ LTV THIE T, G T3
Te XA MR AG D ZENTEET,

Vo 7STNBar 7o 0E, SEFRE LIV BUROEE I RBIESNAH DO TT, ZIBIXTF R A AV VLAY D
FEARERL T D TR, T L TH R AL AV AY D BRA KM LS D TIEHVET Ay T H R ALY
VALY O S A SRR TLTEENY,

9.4 TR
THRA R AR LAY E2E™ is a trademark of Texas Instruments.
HUMISEAL® is a registered trademark of Columbia Chase Corporation.

TRCOMEEIL, TNENOHEE IIRBLET,
9.5 RESMEICET S EEEIH
ZD IC 1%, ESD IZE - TR T AREMERHVE S, TF A AU AV LAY T IC ZEFOBIILH ICHE B2 O 28
A FHLRLET, ELOBVEWBIORE FIRICHEDRWEE | T A AEHRTIB8ENNHIET,

A\ ESD ICLBMARIE, DR MREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DG, /ST A—FHb T
WAL T BT TARSNTOB NI TTHEME D B0 | IR AL T <o TVET,

9.6 &
TR R ARV AY T EE ZOMFEEICIT, HREERIKRFEO —ER L OERDBTLHINTVET,
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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 ©)
@ )
LM50HVEDBZRQ1 Active Production null (null) | 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 150 T5EHV
LM50HVQDBZRQ1 Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T5QHV
LM50QIM3/NOPB Obsolete  Production SOT-23 (DBZ) | 3 - - Call TI Call Tl -40 to 125 T5Q
LM50QIM3X/NOPB Active Production SOT-23 (DBZ) | 3 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 T5Q
LM50QIM3X/NOPB.A Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T5Q
LM50QIM3X/NOPB.B Active Production SOT-23 (DBZz) | 3 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 T5Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 Tl'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. TI 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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OTHER QUALIFIED VERSIONS OF LM50-Q1, LM50HV-Q1 :

o Catalog : LM50, LM50HV

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM50HVQDBZRQ1 SOT-23 DBZ 3000 180.0 8.4 2.9 335 | 135 | 4.0 8.0 Q3
LM50QIM3X/NOPB SOT-23 DBZ 3000 178.0 8.4 33 2.9 122 | 40 8.0 Q3
LM50QIM3X/NOPB SOT-23 DBZ 3000 180.0 8.4 2.9 335 | 135 | 40 8.0 Q3
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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)
LM50HVQDBZRQ1 SOT-23 DBz 3 3000 210.0 185.0 35.0
LM50QIM3X/NOPB SOT-23 DBz 3 3000 208.0 191.0 35.0
LM50QIM3X/NOPB SOT-23 DBz 3 3000 210.0 185.0 35.0
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s PACKAGE OUTLINE

DBZ0003A \ SOT-23 - 1.12 mm max height
SMALL OUTLINE TRANSISTOR
2.64
2.10
14 — 1.12 MAX |=—
et = oalc]
PIN 1— .
INDEX AREA v /_\F
] I
‘.—
0.95 ‘
3.04
JR N S %%3 2.80 ‘
(0.15) ‘
NOTE 4 :
_ }
|
05 2 f
0.2 C|A °_15°
(6 020 [c[A[e] 4 0°-15 oo Al 010yp

GAGE PLANE

#

/\ 4X 4 -15°

0.20
R [

08TYP

0.6
02 YP SEATING PLANE

4214838/F 08/2024

NOTES:

[N

GOrWN

per ASME Y14.5M.

0.25mm per side

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

. This drawing is subject to change without notice.

. Reference JEDEC registration TO-236, except minimum foot length.

. Support pin may differ or may not be present.

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

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

LAND PATTERN EXAMPLE
SCALE:15X

SOLDER MASK METAL METAL UNDER SOEN R MASK
OPENING \ SOLDER MASK\\

*J L 0.07 MAX J L* 0.07 MIN
ALL AROUND

ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214838/F 08/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBZ0003A SOT-23 - 1.12 mm max height

SMALL OUTLINE TRANSISTOR

(R0.05) TYP

~— (2.1)

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

4214838/F 08/2024

NOTES: (continued)

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