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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset

SIHECE

2 5|HECE
2.1 5| B 43 ES

& 2 5|4 EC PG-TO252-7

2.2 S|BE X FMIHEE

Pin Symbol |Function

1 I Input

It is recommended to connect a small ceramic capacitor from this pin to GND, close to
the pins, in order to compensate line influences.

2 WINH Watchdog inhibit input

“Low” activates the watchdog function. “High” deactivates the watchdog
function. This pin has an integrated pull-down resistor.

3 Wi Watchdog input

Serve watchdog with trigger input signal (usable for microcontroller monitoring).
This pin has an integrated pull-down resistor.

GND Ground

D Delay input

Connect an external capacitor from this pin to GND to set reset timing and watchdog
timing. If no capacitor is placed, then disable the watchdog.

6 RO/WO |Reset output/Watchdog output

This pin has an integrated pull-up resistor to Q. It is an open collector output.

If the reset and watchdog functions are not needed, then leave this pin open.

7 Q Regulator output
Connect the output capacitor Cq from this pin to GND close to the pin, respecting the
values specified for its capacitance and ESR in Functional range.

Pad - Exposed pad
Connect the exposed pad to a heatsink area.
Connect the exposed pad to GND.
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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3.1 “$a33 | KENE E

r1 H3 RATEEY
T=-40°C & +150°C, FREREHEXFEMS, FASIHIRERAERER

(FRIEZEME)
Parameter Symbol Values Unit |Note or Test Condition | Number
Min. |Typ. |Max.
Voltage rating
Input voltage | U -0.3 - 45 \Y - P_3.1.15
Output voltage Q Vo -0.3 - 7 Y - P_3.1.16
Reset output RO/WO Veowo |-0.3 |- 7 Vv - P 3.1.17
Delay voltage D Vo -0.3 - 7 v - P_3.1.18
Watchdog input WI Vi 03 |- 7 Vv - P 3.1.19
Watchdog inhibit WINH Ve [-03 |- 7 Vv - P_3.1.20
Temperature
Junction temperature T -40 - 150 °C - P_3.1.21
Storage temperature Tsg -55 - 150 °C - P_3.1.22
ESD robustness
ESD robustness to GND VesoHem |-2 - 2 kv |?HBM all pins P_3.1.23
ESD robustness to GND Vesp,com [-500 |- 500 |V 3CDM all pins except 1,7 |P_3.1.24
ESD robustness pins 1, 7to | Viqp 750 |- 750 |V 3 CDM P_3.1.25
GND
1) RESEFMR, HIZIHER.
2) BHEBFNERESD, AAKIEE! (HBM)3ZEBAEC - Q100-0021T
3) HPRAEC - Q100-011 Rev-DAR/ERIFEERIRE! (COM) ; HBEFRZEINEFRIIFMAZMSF (TC) o
i
1. EBILULL TR 7] B GESXT S FEE AR X it (AT BITEZEXT RABUE (B 51 T LIEATGE= 700
S TERT AT SE o

2. BERHIRIPIIEE S TERGLEIC TEEHE F TR BER 1 TR, BIER M ML T IE & T IEEE,
RIFINEET BN T ELLE L HIIEIEMTIZ 11 H
3. [THIGIILE: 195 AEC-0100-04 —2F (Classll) 7.
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset

=R

3.2 T{ESEE

+2 T{ESCHE
T=-40°C & +150°C, FREREHMAXNTFiEM S, RS IHBERAERER

(FRIEZEME)

Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition

Input voltage range Vi Vonom™ |- 42 Vv b P 321
Var

Extended input voltage Viiext) 3 - 42 v 2 P_3.2.2

range

Junction temperature T -40 - 150 °C - P_3.2.4

Output capacitance for Co 1 - - puF o [ P_3.2.5

stable operation

ESR of output capacitor ESRcq - - 20 0 49) P_3.2.6

1) WHBE Vo MERESBE V. HE, SHRES,

2) MHEBE v, IRMEMNEBE, BEBHMETCE, SHEESR.
3) RNEHBAEREATREREN 30%MRIFE .

4) REFEFNIR, BIRIHEE.

5) f=10kHz BYA94EX ESR (B,

AR TELIEEER, ICRIRBEHEPIES TR BFIEErBTIERF ZHHIF T TIEE,
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset

P om— AR
3.3 FRPH

AR U ZEHEERIEIEDEC JESD51 Br/EE /KR, A THEE 2156, 151h/amww.jedec.org o

xr3 #APFH
Parameter Symbo Values Unit |Noteor Number
l Min. |Typ. |Max. Test Condition

Junction to case Risc |- 3 - Kw |9 P_3.36

Junction to ambient Rpn |- 112 |- KW | Y2 Footprint only P_3.3.7

Junction to ambient Rina - 66 - K/W  |Y2300 mm2heatsink |P_3.3.8
areaon PCB

Junction to ambient Riua |- 50 - K/W {92600 mm2heatsink |P_3.3.9
areaon PCB

Junction to ambient Rinn |- 30 |- K/W  [%%2s2p PCB P_3.3.10

1) REFEFNR, BIZIHEE.

2) EEH RunfEZIRYE JEDEC JESD51-3,, TEFR4 1s0p iR E BAASTARFZH THMHEREIN; =M (CHRMHE) 7
BEE11MREE (1x70pumCu) BY76.2 x114.3 x 1.5 mm? #iR L3 1T,

3) F8EM Ry,s ERARIE JEDEC JESD51-2,-5,-7, TEFR4 252p IR EBZASTREZH FTHHEREIMN; =R (SHMH
#) #EB21MARMEE (2x70um Cu. 2x35umCu) BY76.2x114.3x 1.5 mm* R _EHITIEM, EEANBERT,
BRENRBAIEE THSRIFLIEY S5 E—RFEEEM,
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33
Low dropout linear voltage regulator with watchdog and reset
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Current K~
Limitation
£ rc.-— "
Vi - G C Vi
Q | ﬁ Q : Q
Temperature Primary I ESRcq [] LOAD
Shutdown Reference I
v v
4 J__rL GND
I L L
&3 R ERTHREIEE
14
¥
Vdr
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' v
Vl(ext)‘min’ ”””””” ]'/ ° EA = % LVQ ~ IQ‘max - Jioad
| ! a dr Ca
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E 4 WHBESRABE
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R4 RERBKISFM
Vi=13.5V; T;=-40°C £ 150°C; FrEBEIEXTFiEt R, BiRSAINE 3FR
(FFRIESEME)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition
Output voltage accuracy Vo 3.23 33 3.37 Vv 50 A =1p=200 mA; P_4.1.3
Vonom* Vars V<42V
Output voltage accuracy Vq 3.23 33 3.43 Vv o= 50 PA; P_4.1.6
VQ,nom + Vdrs \/| < 42 V
Output voltage accuracy Vq 3.23 33 3.37 Vv 50 pA < o=500 mA; P_4.1.9
VQ,nom+ Vdrs‘/ls 28 V
Output voltage startup slew  |AVo/At |7 - 70 V/ms | AV//At=50V/ms; P_4.1.11
rate Co=1pF;
0.33V<=1p=297V
Load regulation steady state |AVq 0, |15 -5 5 mV lo=0.05 mA to 500 mA; |P_4.1.13
V=6.5V
Line regulation steady state  |AVq e |5 1 10 mV Vi=8Vto32V; P_4.1.14
/Q =5mA
Power supply ripple rejection |PSRR |- 64 - dB 2 fripple = 100 Hz; P_4.1.16
Viipple = 0-5 V3
/Q:].O mA
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset

ThRESRER K B SF 1%

+®a RESBSEYE &
V/=13.5V; T=-40°C & 150°C; FREBREIENFiEt=, BRARWME 3 iR

(FRIEZEME)
Parameter Symbol Values Unit |Noteor Number
Min. Typ. |Max. Test Condition

Dropout voltage Va-= Vi- Vg Ver - 140 365 |mV  |[YI,=100mA P_4.1.23
Dropout voltage Var=Vi- Vo | Var - 330 780 |mV  [YI,=250mA P_4.1.24
Output current limitation lg,max 501 700 1100 |mA 0V=Vo=sVonom- 0.1V P_4.1.26
Overtemperature shutdown | T, 4 151 175 200 °C 2 T,increasing P_4.1.27
threshold

Overtemperature shutdown | T, .4, - 15 - K 2 T,decreasing P_4.1.28
threshold hysteresis

1) HEEHEBE Vo 7E Vi =13.5V RN BIFRIRE FFF 100 mv B #1TNE,
2) RETEFMK, RIRITHETE,
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OPTIREG™ linear TLS850F3TUV33
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset

ThaE R R B SR
4.2 JHEEERR

&®R5 HEBRRBSISE
V/=13.5V, T;=-40°C & 150°C; FRERBEIMEXFiEt=; BRARILE 5
(FRIESEME)

Parameter Symbol Values Unit |Note or Test Number
Condition

Min. Typ. |Max.
Current consumption Iq=1- Iy | /4 - 23 35 MA Io=50 YA; P_4.2.4
T;=25°C;
watchdog disabled
Current consumption lq= /- Iq | /q - 26 43 MA Io=50 YA; P_4.2.5
Tj<125°C;
watchdog disabled
Current consumption lq= /- Iq | /4 - 29 51 MA Io=50 YA; P_4.2.6
T;=150°C;
watchdog disabled
Current consumption Iq= - Iq | /4 - 26 39 MA Io=50 pA; P_4.2.7
T;=25°C;
watchdog enabled
Current consumption Iq=1- Iy | /4 - 30 47 MA Io=50 YA; P_4.2.8
T;<125°C;
watchdog enabled
Current consumption Iq= - Iq | /4 - 33 55 MA Io=50 pA; P_4.2.9
Tj=150°C;
watchdog enabled
Current consumption Iq= - Iq | /4 - 33 55 HA Yy=500 mA; P_4.2.11
Tj<125°C;
watchdog enabled

1) REFEFNE, BIRITHEE.

Regulated
Supply I, | Q Iq Output Voltage
© 1] 1 > '
Voltage Regulator +

+

e o | [ow

4 — HGND

I
\
\)
—R\

E s BEEX
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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4.3 81

SR MELEE Vo . EfERNARKIMIERIZFEBEERIRENEERELIAN, AT HEN
FMER, FILET TE#ERRERR AR —EEEXIESE,

WMEREEMNES

IR Vo RERTREREEM FFXBIE Verow, WERFRNEREHRESHHFEMRLSIRE RO/WO
IRBNR". ZESHRATEMR v HBENRHITHIEE.

£ (e MBS E]

NRIFTEAEEBERTFREREEMUTAREE Verow » WIERBASS Co BB lordsn BHE.
— BB R ASAEE Vo RE FEEFF KEE Vor, » exfFRSFEMIIL RO/WO RENR" M VobE
E Verjow AT AR E (U5 RO/WO 35Z AR HIET (B2 2 2 AUMERZBYIE] i totato

BE MR BSIE] t o SHEIR BB A IZIXEBBTIE] t, o M AEB R NZBFE] trje B X

t g (4.1)

rrtotal — trr,int
He

v o - SE RN AYE]

vt RIEBEAIMAZEYE], 2 0AEEE (MR EYE]

votea: JERYERASERNEERTIE, XYF Co=10nF I EREBA 2K AT E],

R B ETEELEEETEMUERINE to , WERBEAFZKE, HEASGAIBEN
RO/WO g B A“R”. EfUHRERIF LR TR BEFBENAEMSBREENEN, FEINE
B R EE.
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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e S (IR ETE]

AN REMZARREEMEHZE, ERERSE ¢ KB, NMRATENFHLHBEBIRMERES
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Low dropout linear voltage regulator with watchdog and reset
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4.3.1 SUBESSH

&6 SRS
V/=13.5V, T;=-40°C & 150°C; FrEBEIENFiEt=,;, BRARLE 7

(BRAEZEME)
Parameter Symbol Values Unit |Note or Test Number
Min. |Typ. |Max. Condition
Output undervoltage reset comparator default values
Output undervoltage reset VRt tow 297 |3.03 [313 |V Vodecreasing; P_4.4.6
lower switching threshold Veriow= Vs 42V
Output undervoltage reset Vir high 3.03 [310 |32 |V Weincreasing; P_4.4.8
upper switching threshold Verpigh= V=42V
Output undervoltage reset Vit ny 20 66 132 |mV | Viwithin operating P_4.4.12
switching hysteresis range
Reset output RO/WO
Reset output “low” voltage Veomwoow | = 0.2 04 |V 1V=VosVay P_4.4.16
Rroext= 6.2 kQ
Reset output, external pull-up | Rgowoext | 6-2 - - kQ 1V = Vo< Ver P_4.4.17
resistorto Q Vro<0.4V
Reset output, internal pull-up | Reomoine |10 20 35 kQ Internally connected |P_4.4.18
resistor toQ
Reset delay timing
Lower delay switching Vo tow - 0.6 - v - P_4.4.20
threshold
Delay capacitor charge Io.ch - 1.6 - HA Ww=1.2V P_4.4.21
current
Delay capacitor reset IpR dsch - 180 |- mA | =12V P_4.4.22
discharge current
Power-on reset delay time by pwn- 3 6 9 ms |YCalculated value; P_4.4.23
Ol\],lOnF Cp=10nF;
Codischargedto 0V
Internal reset reaction time |t ;. 3 8 40 us Co=0nF, Vu=2.64V; P_4.4.25
Vivinmpigh < Yivine
Delay capacitor discharge ter d 10nF - 0.2 0.3 us Vcop=10nF P_4.4.26
time
Total reset reaction time tetotalionF |~ 10 41 us Calculated value: P_4.4.27
trr,d,lOnF + trr,int;
Cb=10nF
Reset blanking time trr blank - 3 - Hs 2 P_4.4.28

1) BREFERERMEMMMNEE, HSFHEI,
2) REIEFNH, BIRITHERE.
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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Low dropout linear voltage regulator with watchdog and reset
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Low dropout linear voltage regulator with watchdog and reset
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4.4.1 BHBESEN

&7 B IHBESEY
Vi=13.5V, T;=-40°C £150°C; FREREIMENTFiIEt S, BRARSIES

(FRIESZBAE)

Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Watchdog inhibit WINH
Watchdog inhibit “low” signal  (Viynpiow |- - 0.8 v - P_4.5.1
valid
Watchdog inhibit “high” signal | Viyupign |2 - - v - P_4.5.2
valid
Watchdog inhibit “high” level | lypnign |- - 4 pA Vnn=3.3V P_4.5.3
input current
Watchdog inhibit “high” signal | tynupn |- 25 - ms | Cp=10nF; P_4.5.5
pulse length Ve = Vvt pigh
Watchdog inhibit internal pull- | Rynu 0.825 |15 2.6 MQ |- P_4.5.6
down resistor
Watchdog input WI
Watchdog input “low” signal V0w |- - 08 |V b P_4.5.7
valid
Watchdog input “high” signal | Viypen |2 - - Vv b P_4.58
valid
Watchdog input “low” signal |ty 1 - - ps Vy,< Vi jow P_4.5.9
pulse length
Watchdog input “high” signal |ty 1 - - us (Y Vi Vi ign P_4.5.10
pulse length
Watchdog input “high” level |/, - - 4 HA Vw=3.3V P_4.5.11
input current
Watchdoginputsignalslew  [AVw/At |1 - - Vs | M ViowS Vs Vipgn | P_4.5.12
rate
Watchdog inputinternal pull- | Ry, 0.825 |15 2.6 MQ |- P_4.5.13
down resistor
Watchdog output WO
Watchdog output “low” Vivo jow - 0.2 0.4 v Vo225V, P_4.5.14
voltage Rwo=6.2kQ
Watchdog output external pull- Rwo ext 6.2 - - kQ V=25V, P_4.5.15
up resistor Vwo<0.4V
Watchdog output internal pull- | Ryg int 10 20 35 kQ - P_4.5.16
up resistor
Watchdog timing
Delay capacitor charge current | Ip - 1.6 - WA =12V P_45.17
Datasheet 26 Rev. 1.1
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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®)T BHEEBESEE &
Vi=13.5V, T;=-40°C £ 150°C; FrEBEIMEXNFiEt =, BRSASIE 8

(FRIESZBAE)
Parameter Symbol Values Unit |Noteor Number
Min. |Typ. |Max. Test Condition

Delay capacitor deactivation |/py e deact |~ 1.6 - HA W=1.2V P_4.5.18

charge current

Delay capacitor watchdog owdisch |~ 0.5 - HA W=1.2V P_4.5.19

discharge current

Upper watchdog timing Vowpigh |~ 145 |- v - P_4.5.20

threshold

Lower watchdog timing Vow low - 0.9 - v - P_45.21

threshold

Upper delay watchdog Vowdeact | 15 - v Viwinn = Vi pigh P_4.5.22

deactivated hold voltage

Watchdog trigger time twierione | 35 13 21 ms  |?Calculated value; |P_4.5.23
Co=10nF

Watchdog output “low” time | typ o100 |1-5 4 6 ms |? Calculated value; |P_4.5.24
Co=10nF

Watchdog period twppionF |9 17 27 ms | Calculated value; P_4.5.25
twitrionF  twp,lo,10nF
Co=10nF

1) BXFrieiiltpohssiFiEs, H20E 9.
2) BXEINHNFNEEER, BSRAENH,
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Low dropout linear voltage regulator with watchdog and reset
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OPTIREG™ linear TLS850F3TUV33 Inflneon
Low dropout linear voltage regulator with watchdog and reset
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