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LJ ■ ̂pvii ^  ^0 1 1 ic i i  l i i i y i i d i u c  r u v v c i  o v v i i u m

Features
• Overload protection
• Current limitation
• Short circuit protection
• Thermal shutdown
• Overvoitage protection (including ioaa dump)
• Fast demagnetization of inductive loads
•  D  /'-w i / M - n n  k o t t / M n i  1 ^

I 1 C V C I O C  U C l L L ^ i y  p i  W L C L - I I U I  I /

• Undervoitage and overvoitage shutdown with 
auto-restart and hysteresis

®  x - J i * m n  /-J i o / - i r s /—V o f l / i i  i  +  r \ i  14"w p c i  i u i  a i l  i  u i a . y  i l u o u u  u u l j j u l

• Open ioad detection in ON-state
• CMOS compatible input
• Loss of ground and loss of '/bb protection
• Electrostatic discharge (ESD) protection

A pplica tion

Product sum m ary
Overvoltage protection '/bb(AZ) n c: \ /Od v
O no ra tinn  wnltanov y  |^ /  1 M i l l  ■ y •  1 / 4 .7  ... 42  V
O n-s ta te  res is tance HON 220 m Q
i /i o n \  Luau uui i ci ii [ \o w ) / L(iSO) H O A 1 .O AA
C urren t lim ita tion /l f.QCrt-  ^ Vw w  y 2 .7  A

T O -2 20 A B /5

____  . _ .
o  Z W 3 5

o ira igm  ieaaso ianaara

i r\  a  i  l  r-\ /~\juo compaiioie power switch wun aiagnosnc TeeaoacK Tor v ana v u u  grounaea ioaas 
Most suitable for inductive loads

•  P o n h o o c  Q l o ^ t m m Q r ' k o n i r ' o l  r a l o w o  o n r l  r l i  e r r a t a  / ^ ir / ^ i  i i+ o  
i \-/i i iu i  i ix̂ u i  i ^  i <~A.y o  u i  ia  u io o i  ^  i t i  \^ i i \^u i i .o

^  W* I 1 O O l» I 1 W*
I t *  I C l I U ^ O U I  i p i l U l  I

C5IVIU

N channel vertical power FET with charge pump, ground referenced CMOS compatible input and diagnostic 
feedback, monolithically integrated in Smart SIPMOS® technology. Fully protected by embedded protection

r
Voltage
source

Voltage
sensor

hSL) Logic

Overvoltage
protection

Current
iimit

Gate 
protection

X
Charge pump 

Level shifter 

Rectifier

1 ------------| -
| +vbb 13
1 '

Limit for
undamped

in H  I r in r lc

OUT

Open load 
detection

Temperature
o/-\r'\o/-\r
OOI IOWI

Short circuit
rlGit^r'tirrn

PROFET

L o a d

Siona! QND Load GND

With external current iimit (e.g. resistor R g n d = 1 5 0  L i) in GND connection, resistors in series with iN and ST 
connections, reverse load current limited by connected load.
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C I C M C I U C  _____________
J l t l V I t l U J  B T S 4 1 0 F 2

n;Mm i O * Uv 1oyinuui Function
1 r'M no n  w i-uyiu y 1 oui 10
0 INI 1 Innut antix/atoc tho nnwor ciA/itnh in poca nf Inninal hinh cinnal
3 \/hh + Pn<?iti\/p nnwpr <?nnnl\/ x/nltanp» O O . W W . V .  *  W  . .  W .  . J, . W . V W V V J W ,

the tab is snorted to this pin
A r*T r» r̂ .- .......................  rC3 1 C3 uiaynusuu leeuuacK, low on lanure
c ^1 ITV WU 1

(Load, L)
^UipUL 1<J LI It? IUCIU

Maximum Katings at T\ = 25 °u  uniess otherwise specified

D a r a m a t a r■ M l V I I I IV IV I . Q v m h n ly ■ ■ ■ m  w  ■ X / a ln a e* VII VI w w 1 I n i tI I I V

Supply voltage (overvoltage protection see page 3) Vbb 65 V
Load dump protection2) VloadDump = u a + vs, Ua = 13.5 'v 
F?i3 * *>= 2 Q, F?l= 6.6 Q, f d =  400 ms, IN= low or high

^Load dumpH) 100 V

Load current (Short circuit current, see page 4) /'l seif-iimitea A
O r x n r o t in n  + n m r \ r \ i 'n t i  i r n  r o n n r xw p c i  d in  iy  i c i  1 i|v/ci a i u i  0  1 cii l y c

Storaoe temnerature ranne0  ---1 - 0

T .
' j
T  otn- oiy

/ i n“‘TV-/ . . .  1 1 OO

-55 ...+150
o nVo

Power dissipation (DC), Tc <  25 °C P  tot 50 W
inductive Iced switch-off energy dissipation, 

single pulse 7j=150°C: E a s tbd J
i^ it fu u  u o ic u iu  u i^ u i  \a .i y t ;  u c a j ja u n i iy

(Human Body Moaei)
1 /____
v t s u

-J l , \  Ar \v

i n p u t  v u u a y c  )

Current throunh innut nin fD O------ - — - - - -----------0 ..........|------ |------- \ — —/

Current through status pin (DC) 
see internal circuit diagrams page 6

1/
v  IN
/  j M

/S T

n  rz x c- u . vJ . . .  T U

±5.0
±5.0

\  /  V

mA

Thermal resistance chip - case: PfhJC <2.5 K/W
junction - ambient (free air): PthJA < 75

n u n  . ------------------ non^.oiviu veisiun, ufcjviut; un ro D v/. *1-- l\  IUU

2) Qi mnl\/ \/nltanoc h inhor than \/i.i./*-n ram lira an avtarnal r*i irront li m it f r\r tho M P) anrl ctati ic nine a n  with'  W  V V I  I I 1 ^  I I V> I L I I M l  I V Q Q ( A Z . j  I 11 V* M l  I V A  I V I  I I M I  W W I I V I  I I  I I  I  I I I  l i  I V I  I I  I V  V I  I 1 I—S M l  I V I V I M I W  |yMI I V ,  V . ^ .  VV I I I  I

150 Q resistor in the GND connection ana a 15 k£2 resistor in series with the status pin. A resistor for the 
protection of the input is integrated.

3) R, = interna! resistance of the load dump test pulse generator
41 \/. . . m  ix  „ „ — -,4-,,.. io/~\ 7 co x  i  n iM  /inoon1 v Load dum p ld  a e i u j j  v v iu i u u i  li i c  l- /w» 1 w w i ii i c u i c u  iu  li ic  y c i  it r i  cliwi p c i  1 0 0  / w o  / -  1 a i  iu  10 11 >1 *■+w o o e r

5/ Device on 50mm*50mm*1 ,5mm epoxy RGB FR4 with 6cm2 (one iayer, 70pm thick) copper area for V^b 
connection. PCB is vertical without blown air.
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l ^ i e C I .1  ICC ll  V s l l C U C t U i e i l d l l U S *

Parameter and Conditions Svmhol Values Unit
at Tj = 25 °C, Vbb = 12 V unless otherwise specified min typ max

Load Sw itching Capabilities and Characteristics
On-state resistance (pin 3 to 5)

/, = 1 f i 4  T=9A  o n .i 1_ I ■ v  i  » I j L_.

7i=150 °C:
• 1 LJINJ — -ion■ w v

3 9 0

220
440

rr» O1 1 1.14

Nominal load current (pin 3 to 5)
i o n  i/  _  n  c  \/ t  _  o a o o
l o w  r i u p u d a i .  v o n  — v.sj v ,  #c ™ o

/ L(ISO) 1.6 1.8 A

H i i t n n t  r n r r p n t  f n in  R\ \A/hilp ( ^ M D  r l i Q r n n n p r t p r l  n rw w . w . t  V|̂ .. ■ ~/ . . . . . .w  W ..W W W  ..

u n u  puiied up, V 'bb=30 V , v' in = 0 , see diagram 
nane 7. T i =-40 .+ 1 50°Ci----c/ — ' j ■ i ------  ------—

^L(GNDhigh) 10 mA

Turn-on time to 9 0 %  V'o u t : 

Turn-off time to 10% Vo u t : 

R i = 12 Q . Ti =-40...+150°C“  ' j

ton

toff

12
5 —

125
85

|US

Siew rate on
mt<-> rm o/, \/___  d . = -to  r> t -. = _/in  4.1 R n ° ri u  iu  u u  /u v UU 1 > # 1 L i t— 4 4, i j rv/... ■ i c/u \-/

d V '/a ton — — 3 v/V s

Slew rate off
7n tr ./ m o / „  \ / „ .„  r , = i o n  t -. =./in j-ir;n °ni o  iw t o  / u v iju  | , # * l  i £- ^6, f j  r o . . . ■ ■ v—/'

-dV /d to ff -- 6 V /jis

Operating Parameters
D n o r n t i n n  \ / n l t a n o  6) T ; = _A O  + 1  R O °(7vy | ^ u i u i i i i ^  v u u u ^ v  ' f j  t v i  « ■ ■ 1 v /v \/._____» D D (on)

A  7—r . # — 42 \ /w

Undervoltaae shutdown Ti =25°C^  j
f .  ii a  .  ̂ i— r \ n s/j IDU’ O

Vhh(under)

ro
 

m CD — 4.5
A  —7 

. /

V

Undervoltage restart Tj =-40...+150°C Vbb(u rst) — — 4.9 V

Undervoltage restart of charge pump 
see diagram page 12

l/hh/i- - - 5,6 6,0 V

IJndervoltaoe hysteresis
A \/. . , . , = ^ \/.  . /  _ \/. . , . , 

*-*■ v  DD(unaer) v  d d ( u  rsi) “  *  DD(unaer)

A  Vhhfi mHor.----  - UU ^ U I IU ^/1 J 0.1 — V

Overvoltaae shutdown T i =-40...+150°C^  J
\/hh/'nv/or'\ 42 — 52 V

Overvoltage restart Tj =-40...+150°C Vbb(o rst) 40 — — V
kw n+A K A A in  t . _  /i n  . h a  n o r '  w v c i  v u u a y c  i ly ^ ic n  t ; o i^  / j — *+u. . i j u  ^ At/bb(over) — n  a

K J .  1 — \ / V

Overvoltage protection* 7) Tj =-40...+150°C 
/bb=4 mA

\/UU / A ~7\
9  UU(rtZ.) 65 70 — v

Standby current (pin 3)
\/jN=0 Tj=-40...+25°C:

Tj= 150°C:
/uu* u u ( u n ) — 10

18
15
25

. .Ar* ' *

Leakage output current (included in /bb(ofn)
V IIV — \ J

J  L(off) — —
a a A

|UM

w At suppiy voitage increase up to v'bb= 5.6 V typ without charge pump, v'out “  v’bb - 2 V
7) Meassured without load. See also Von(CL) in table of protection functions and circuit diagram page 7.
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C I C M C I U C  _____________
J l t l V I t l U J  B T S 4 1 0 F 2
Parameter and Conditions Symbol Values Unit
~ j .  T :  _  o c  o r *  \f. . —  h o w . . „ i ----------------- 4 - u -------- ------------------------ — \ t \ — i
C l l  / J =  £ . 0  O ,  V £ ) D  “  1 ^  V  U l l i e & S  U  LI 1 6 1  W  I S > t ?  i > [ J e L J I I i e U min typ rnaX

n n o ro t in n  ni ir ro n t /D in  " i \81 \ / i»i= ^  \ /
W|JCI d ill ly  OLJI 1 Dl i l î hi i )  ~ ‘ , v j|\j —u V, 'UND — -j O 1

£ - . I
m A
i i ir-v

Ti =-40...+150°C

Protection Functions
initiai peak short circuit current iimit (pin 3 to 5)3), 
(m ax 450 US if Vd n  >  V n N rsm  )y , ~ ~ /

___ a r \ r~i ✓—n
l \  =-w~u: 
Tj =25°C: 

t . =+1 sn°n-, j —  -  ■

/L(SCp)

>i r»
^r.u
3.5
2.0

5.5
3.5

j ji  i 
10

7.5

A
A

Overload shutdown current limit
vON = °  v > ; j =  / jt (see timing diagrams, page iO)

/L(SCr)
. . O “7 / . . AM

•s h rir t p ir n  lit c h i itrln\A/n r lo la v  a f te r  in m  it n n c  c ln n oW 1 IV/I 1 VII VUIl VI IU1VJV «« I 1 V V ■ V J  U llV I II l|^ V l |^VV. VI V|^/V
1/ s. w  ~r _  a  r \  , a a m o r ^ .VO N-' VON(SC)j / j = - W . . T | j u  O.
min valna w^liH nnlw if innnt "Inw" time avraoHc RH ne ...... * — — *------- "J >......r  ~ - ,w *’ ..... ..

td(SC) — — 450 |LlS

Output clamp (inductive load switch off)
e\ t  \ ) r \ \  it = Ukk - \/r^M/r'i \ /1 =  4D  fTI A  T i  = -4 0  +1 S 0 °O ''  - VU 1 - UU ' VIN^VL) ' 1_ . — . . . . .  J . j  ■ — ■ ■ ■ — — —- ■

l \ _ =  i  A, Tj =-40..+i50°C:
\/r^M/r'i \' WIN̂V_/I_y 61 68 73

75
V

Short circuit shutdown detection voltage 
(pin 3 to 5) Von (sc) ___ 8.5 _ V

Thermal overload trip temperature T

' j t

H CO 
1 yJKJ — —

o r *

Thprmfll h\/QtprpQiQ. . .w. . . .jrvxv , WWW A  T u
— * JL — 10 — K

Inductive load switch-off energy dissipation10),
T  m f~ r\  orx _ :_____i __________ i _____ l / n  v /.
/ j start =  iou smyie puise vbb = v:

\/uu  =  OA \/-
V UU *— ■ v ■

E as

CLoad 12

E Load24

tbd
+ ULUU

tbd

J

D m /n r o n  h o + to r \ / ( n in  Q tr» "i \  11 1 
i i c v c i  o u  k^ciiicJi y i \ j iu  i }  /

\ / . . 
" v bb — —

QO \ /
V

1 1 ■ o «  w* t  ■ o  ^  o t « o i«i
u ia v j i  iu o i il /  v / i i a ia v / i c i i o u v d

Open load detection current
r t ________________i;*;_____\ T — / i r \  1 K f l T '

^Ul l-UUI IUILIUI \) 1 j -------TW .. 1 vJU W.

l\ mii \ ' >- V'-'W o
£ - __ i r;n1 uu

mA

8) Add 1s t , if 1s t  > 0, add /|N, if Vin>5.5 V
3) Snort circuit current limit for max. duration of td(SC) max=450 ps, prior to shutdown
10)

11)■ ■ /

\ A / F \ i l «  I r t o r l  i n r l i  i r ' t o n n o  r-\ o  n n o m i ;  ir*  D D D C P T  i o  C a o -  f* \ / —. .
vvimic? uci i i«yi i cr Liz. 11 ly iuau n luuwiai iwc, uiooi^/aicu iĉ i yy ii i i i iv-/i i_ i io ■ ................................

,2 . VoNfCI1
M C 5_ J  » U N ( U L )  ' L A V  u l i

c AS= /2 l  ' L LynN,nn . \/hh >' see a'agram page o
a  c n  r> i r - M n  D ~ . ^  / + u  —  , , » u  -------- : «n t r y u n t r o  i j u  i i  i t ? ^ i s > iu i  h i  u i m u  u u i  11 i c o u u i  i . n c v c i  i u c i u  l u i  i c? i i l ^ u n u u y i i  M i u i i i d i u  u i  c u i i - a u u i  o t?  u i u u c j  io

normally iimited by the connected ioad. input and Status currents have to be iimited (see max. ratings page 
2 and circuit page 7).
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C I C M C I U C  _____________
J l t l V I t l U J  B T S 4 1 0 F 2
Parameter and Conditions Symbol Values Unit
~ j .  T :  _  o c  o r *  m . . __  h o \  /  , . — i ------------------4 - u -------- ------------------------ — \ t \ — i
C l l  / J =  £ . 0  O ,  V £ ) D  “  1 ^  V  U l l i e & S  U  LI 1 6 1  W  i > [ J e L J I I i e U m i n t y p r n a X

i __________a .  _ i  j . _ j . .  i — _________1 1 _  i _ ^ o ^mpui ana o ia iu s  r e e a o a c K 1"/
I n m  i t  t i  i r n . n n  t h r o c h n l r l  \ / n l t a n o  /I I  l | ^ O I l  I U I  1 1 V I  1 11 I I  V U I  I V I U  V M l  i w y u  ____f

~r __  a  r \  , a r z r \ o r ^ .1 j  = _ H .U i i - r  | u u  O .

*  I IN ( I  + )
1  <=; 1 . M 2 . 4 \ /

V

I n m  i t  t i  i r n - n f f  t h r o c h n l r l  x / n l t a n o  \l l  i | ^ / o <  i  i u i  I  i  v/ i i  u M u o i  i v i u  v a._____
t  _  a c \  . a c n o o ,  
/  j  — - H - U .  . T  1 yJ\J  O .

»  I IN ( I - )
1  n■ ■ V - - - - \ /w

I n m i t  t h r o c h n l r l  h \ / Q t o r o Q i Q
, , , K w, fc  ... . .  m m .  . w . m

A \ / , M ^
“  v I IN (  I ) — 0 . 5 — v

O f f  s t a t e  i n p u t  c u r r e n t  ( p i n  2 ) .  V m  =  0 . 4  V / i N f n f f l. .  ■ x-----/ 1 - - 3 0 uA

O n  c t a t f a  i n n n t  n i r m n t  f n i n  0 \  =  R  \ /—  . . ■■ I f / v n  ■ V I  l i  \ f '> *  ■ •— /  5 "  1 IN W  V • i i n (u i i ) 1 0 2 5 7 0 . . Ar # 4

o i c i i U S  i i i V c u i u  c u i t s i  p u S i i i V t ;  i n p U i  S i u j j t ;

( s h o r t  n i r n u i t ) ___________________________________________T i = - 4 0  , ,  +  1 5 0 ° Q ;

‘ d ( S T  S C ) — —
a  on 4 U U ( is

S t a t u s  i n v a l i d  a f t e r  p o s i t i v e  i n p u t  s l o p e  

( o p e n  l o a d )  T j = - 4 0  . ..  + 1 5 0 ° C :

fd(ST) 3 0 0 — 1 4 0 0 u s

*? ta ti ic  m  i tm  it  f n n o n  r l r a in tvyoi l|CO« l  1 Vll M il ■ J

Z e n e r  l i m i t  v o l t a g e  T\ = - 4 0 . . . + 1 5 0 ° C ,  1st =  + 5 0  u A :

n x  i _ —  .  i j. -----------  x .  _ a  r\ . a r n o o  i _ . a r> —  a .
O l  IUW  v u i lc iy u  / j  = - q U . . . f | O U  U ,  /ST =  ■•■I.D h i m ;

Vs i(h jgh)

VsT(low)

5 . 0 6

n a  U.H-

V

12) If a around resistor FUm^ is used, add the voltaae droo across this resistor.
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C I C M C I U C  _____________
J l t l V I t l U J  B T S 4 1 0 F 2

Truth Table
input- Output Status

level level 412 410 410 410 410
D O
O C .

r»oUiL co/co \—£L{ r  £.
n n uo1 \C-

Normal L L H H H H H
u u u 1 1 u 1 1 u u 1 1 Ui i

Open load L L hi hi hi L
H hi H L L L H

Short oirouit 1____ L H H H H H
r u nIU UINU LI 1 1 1

L L L 1
L

LI
n L

Short c ircu it L H L H H H L
tO Vbb H H H H (L14)) H (L14>) H (L14)) H
O w oV/ v  ■ i v ,  m  — L L L L L L L
perature ■ ■ n ■L L L ■L L L
Under- L L L15) L15) H H H
voltaae----------- g - H L L15) L15) H H H
Ove r vo Stage L L 1

L
1
L

LJn l 1n l 1n
H L L L H hi hi

L = "Low" Level

ie rm s Input c ircu it (ESD protection)

IN
_____  ~ x r
I Z S  ESD- Z K 1 f— )  

ZDm ZD|2 “  v : .
■ • _ i f li

- U

GND

ZD11 6 V typ., ESD zener diodes are not to be used as
voltage clamp at DG conditions. Operation in this 
mode may result in a drift of the zener voltage
(increase of up to 1 V).

13) Power Transistor off, high impedance, versions BTS 41 OH, BTS 412 Bi jntorncij pu

open load detection.
14̂  Low resistance short Vbb to output may be detected by no-ioad-detection 
15) No current sink capability during undervoltage shutdown

jp current source for

Semiconductor Group Page 6 2.Feb.96



I
1 I V I C I H BTS 410 F2

Status outout

ST (ON)

Tv)v 

1
I ' ' 

ST I V
.
i—

i

--------------r * -
i

ESD- j 
ZD 1 

_iGND

ESD-Zener diode: 6 V typ., max 5 mA;
RST(ON) < 250 Q at 1.6 mA, ESD zener diodes are 
not to be used as voltage clamp at DC conditions.
r \ ~ — t u; _______________________ - — . . I t  i k .
W | J d  C l l l U I  I I I I  LI MO I I I U U C 7 I I IC i y  I C d U l l  m i  a  U l l l l  u i  I N C

zener voitage (increase of up to i V).

Short c ircu it detection
Fault Condition: v0n > 8.5 V typ.; IN high

Inductive and overvoltage output clamp

I m

|  OUT

P R O htl

\ /om  clamoed to 68 V tvo.

Overvolt, and reverse batt. orotection

oiynai oimu

Vz\ =  6 .2  V ty p ., V72 = 70  V typ ., R q n d = 1 5 0  Q , R |n ,
D^-,— A C IxO ■ j — i

O n p n -ln a H  H p tp r t in n  ~  r--1 -------- -------------- -
ON-state diagnostic condition: V0n < R o n  * / i_(o l )I IN
high

GND disconnect

bb 'IN 'S T

3

V
IN bb

PROFET <->U 1

ST
GND

1

_L

/
I Mon

Any kind of load. In case of lnput=high is V o u t  “  V in  - V in (t +) ■ 

Due to V q n d  >0, no V s t  = low signal available.

Semiconductor Group Paae 7 2.Feb.96



Semiconductor Group Paae 8 2.Feb.96



BTS 410 F2

Options Overview
a!! versions: H igh-side sw itch, input protection, ESD protection, load dum p and 
reverse battery protection w ith 150 Q in GND connection, protection against loss of 
ground

Iype bts 412 B2 410D2 410E2 4 1 0 F 2 410G2 410H2
Logic version B D E F G H

Overtemperature protection with hysteresis
T i  > 1 5 0  ° n  la tnh fi inntinn16i17i x x x x
Tj >150 °C, with auto-restart on coding X X

Short circuit to GND protection
c x A / i t n h o c ;  n f f  w h e n  R  \ /  t \ / n  a n r l  7  \ /  w » V . k w .  . w w  W.. . » W IN  r  ■ » u u  • x
i . . - f c )  / . . . i _______£:_____ 4 . x . __________ i ____ -£ i . ______ ________________  ■* c r \ ____ \
t y p 1' - "  ( w r i y n  n r s i  l u r n ^ u  u n  c u t e r  c i p p r u x .  i o u  j u s ;

switches off when \ / o m > 8 , 5  V typ.is)
/ m U r t r t  f  i i ' n t 1 + i A r t r t  i* a \ /  1 C O  ■■ a \
^ V V I I C M I  i i i o l  l u i i i c u  u i  i d i i e r i  c i f j f J i U A .  u u  | u o y

X x x x

Achieved through overtemperature protection X

Open ioaa detection
n c c  o n  . .  a  4-. 

u i  u r r - b i d i e  v v i u i  o t M  i o n  l y  u u  1 1  t ? i  1 1  o  w  p / n  i y j j .

in ON-state with sensing voitage drop across
V
XV

X X X X

VXV

power transistor

Undervoitage shutdown with auto restart X X X X X X

Overvoltage shutdown with auto restart18) X X X X X X
Status feedback for
overtemperature x x x x x x
short circuit to GND X X X x - X
short to V'bb A

■\o\
-  " ' I

i Q \
-  ,w y -  " ' I

XX
A

n n p n  I n a r l
-  r  — ■ ------------

undervoitage
x
X

x
X

x x x x

overvoltage X X - - - -
Status output type
CMOS X X
Open drain \ /

XV
V
XV

\X
XV

\X
XV

Output negative voitage transient limit
(fast inductive load switch off)

to Vbb - Von  (c l) X X X x X X
Load current limit
high ievei (can handle loads with high inrush currents) X X X
low level (better protection of application) V

A
V
/ \

V
XV

Protection against loss of GND x x x x x x

I _4._l________________4. ...I_______\ /  \ /“/ Lcuun w rie n  v b b ~ v OUT ' / qn (sc) after shutdowr --------- >  _ — . — _ 1 t_______________________ ___ _  n  v /  ------- u . .4 ._ i --------------i m
IIUb>L VOUT = U v cULt̂ l 5MUIUUWII i v OUT

*  0 V only if forced externally). So the device remains latched unless t/bb < V o n (sc ) (see page 4). No latch

17)
1 8 )  

1 9 )

between turn on and td(sc)-
Heseled by a) input low, b) UndervoitageWith latch function 

No auto restart after overvoltage In case of short circuit 
Low resistance short V^  to outout mav be detected bv no-load-detectionu u  ■ •• ■>
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1 C M
i e  n r  i BTS 410 F2

i m m m  u i a u i a m a

Figure ia: V'bb turn on:

IN

‘ d(bb iN)
hh

V A
OUT 1

A

A ST open drain

x
in case of too early V|N=hi9h the device may not turn on (curve A) 
fd(bbiN) approx. 150 ps

Pinnr» 9a1 .QxA/i+n'hinn an inHnntiua InaH■ I ^ U I  V  b W >  W t V I l V I  I I I  1^  U l  I II I V I U V U  W  I V U V I

A IM

*) if the time constant of load is too large, open-load-status may occur

Figure 3a: Turn on into short circuit,

A

a ST

"OUT

t _l / f» /~\v ”a(c5u)

td(SC) approx. 200ps if V'bb - Vout > 8.5 V typ.

Figure 3b: Turn on into overload,

IN

L T

1 Hsupj

I i rc r . ij

Heating up may require several seconds, 
Vhh - Vm it  < 8.5 V tVD.
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I C I Y I C I H BTS 410 F2

Figure 3c: Short circuit while on:

IN
A

A ST

\ I **\ l )

■M

*1 current oeak aoorox, 20 us

Figure 4a: Overtemperature,

I f  / I M _ U , . A  IT .^ T .\
n c o c i  ii ^ 11 m — l u v v y  cm i u  V , j ' s , j t /

IN

O  I

V
A

/ /

*) S i goes high , when V|N=iow and 7j<7jt

\  t
\

Figure 5a: Open load: detection in ON-state, turn
nn/nff tn nnen Inarl

A IN

ST
t
d(S l )

\ L open

Figure 5b: Open load: detection in ON-state, open

A I INI

ST
d(ST OL1) „

A UUI

| normal 
A L

< -

open

d(ST OL2)

normal

t

-P"
Id (ST OL1) = too |lS  typ., Id (ST OL2) = I0Q |lS  lyp *)
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1 C M D H
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Figure 6a: Undervoltage:

I IM

V
/\ hh

\  /  
\  /

'JTT
vkk, . „ ^ A :  - - : / - vbb(ucp)

U U ^ U I  I U U I )  M *  w

- -V - /■ ' “ hk/i i, I  U U ^ U  l O l j

t v ~ . _
■ U U  I V •f

1 /
______ 1_

■ 1

C51 open ara ih

A

Figure 6b: Undervoltage restart of charge pump

/ VoNfCU/  -  - - \  7___________on

/
✓  u" 
ii

ii

V
off DD(over)

v

V,
u u ( u  r s L j

I v
II

bb(under)

00(U op)

on
v . .

cnarge pump starts at Vbb(ucp) =t>b v typ.

Figure 7a: Overvoltage:

A 1

I
Vu v ON(CL) v bb(over),

A
bb(o rst)

x s x

\ / v
OUT

\

A __________

>

ii
____ j --------

ST

Figure 9a: Overvoltage at short circuit shutdown:

iN
A

\/. .vbb
/ \

V kk/« r~*\
U U ) U  I

-Sr

Output short to GND
A v OUT

short circuit shutdown
\
\___ _________________

\ 1 L
y \

->
ST

+l

Overvoltage due to power line inductance. No overvoltage auto­
restart of PROFET after short circuit shutdown.
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BTS 410 F2
O  ^  4s»* E«a ■ e *a  « *■  ,#*fc r s J  &&*.r a v / i v a n u  g n u  U i u c i  ■■ i u  u v u c
All dimensions in mm

Standard TO-220AB/5 Orderina code
BTS 410 F2 Q67060-S6103-A2

. c/ 
Q ^

TrU

- e -

1_J
^4x1.7=6.8

1  ̂ c h o n r  n n r l r ' ) h
n't  
*-)

\

4.4
1.3

CN
t

!)-►
*cN

1

lT> ,_
1 i

u? \C7> CN iI loT
t t

T 1
' y

0.5
2.4 *

4.5
8 2

GPT05165

n r h  H ir p r t in n  n n  h n r r< ; + h ic  c n r f n r p

111111. i c i l y  111 u y  11111111 l y

max. 11 mm aiiowabie by tinning

TO-220AB/5. O otion E3043 Orderina code
BTS 410 F2 E3043 Q67060-S6103-A3

9.9 —
9.5 ss™
3.7 1

?
L r K CN

v_y \ f

CN ! ) - ►
T T

L i
~4x1.7=6.8

2.4

1) punch direction, burr max. 0.04
2) dip tinning
3) max. 14.5 by dip tinning press burr maxs 0.05

SMD TO-22QAB/5, Opt. E3062 Ordering code

1.3

0.2

05^
2.4

CsjJ

GPT05904
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