
PROFET® BTS412B2
I
1 I V I C I H

product summary
Overvoltage protection '/bb(AZ) n c: \ /Od v
Onoratinn wnltanosv |v '-i ■ m s i i  ■ y  w i i u x ^ u • 1 / 4.7 ... 42 V
On-state resistance HON 2 2 0  mQ
i /i o n \ Luau uui i ci ii [\ow ) / L(iSO) H O A 1 .O AA
Current limitation /l r.QCrt- ^ Vw w  y 5 A

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  r~\\ i / M - n n  k o t t / M n i  1 ^I 1CVCIOC UClLL̂ iy pi W LCL-IIUI I /
• Undervoitage and overvoitage shutdown with 

auto-restart and hysteresis
® O  I t f l O O  r l i o r t n / - > f ' + i / i  r» i i + r \ i  i +uiviwu uiayi iuoiiu uuijjui
• Open ioad detection in OFF-state
• CMOS compatible input
• Loss of ground and loss of Vt>b protection
• Electrostatic discharge (ESD) protection

Application
• juC compatible power switch with diagnostic feeabacK tor id  V ana ^4 V uu  grounded ioaas
• All types of resistive, inductive and capacitve loads
•  D o n l o o o o  Q l Q r ' + r r M m Q r ' h o n i r ' o l  r o I " i \ / c *  - a n r l  r l i  e r r a t a  / ^ i r / ^ i  i i + oI W l I IC V / I  I U I  I IW U I I C IM J f  CJ U l  IU  U IO V / I  ^  L ti V ^ IIV ^U IL O

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

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
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PROFET

Loaa

Siana! QND Load GND

h\ ...... . . ........... . . ~ ___ . ------  .. . . .  . . . . ---
') with external current limit (e.g. resistor Hgnd=tl>u £2) in UNL) connection, resistor in series with is l 

connection, reverse load current limited by connected load.
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i c m c n i BTS 412B2
n;Mm i O * Uv 1oyinuui Function
1 OMnon  w i-uyiu y 1 0 0 1  1 0

0 INI 1 Innut antix/atoc tho nnwor ciA/itnh in poca nf Inninai hinh cinnal
3 \/hh + Pn.eitix/o nnwpr ennnlv 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 ITV wu 1

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

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

D a r a m a t a r
■  M l  V I I I I V I V I . Q v m h n ly ■  ■  ■  m  w  ■ V 9 I1 me*  V I I  V I  w w 1 In itI I I V

Supply voltage (overvoltage protection see page 3) Vbb 65 V
Load dump protection2) V l o a d D u m p  = u a + vs, Ua = 13.5 'v 
R\3>= 0.5 Q, R\_= 6.6 Q, fd= 400 ms, IN= low or high

^ L o a d  d u m p H) 100 'v

Load current (Short circuit current, see page 4) / l seif-iimitea A
O r x n r o t i n n  t A m r i A r n t i  i r n  r o n r i A
w p c i  d i n  i y  i c i  1  i j v / c i  a i u i  0  1 c i i  l y o

Storaoe temnerature ranne
0  ----- 1 - 0

T.
' j

T o t n- o i y

/ i n
“ ‘ T V - /  . . .  1 1 O O

-55 ...+150

o n
V o

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

single pulse 7j=150°C: E a s tbd J

i ^ i t f u u  u o i c u i u  u i ^ u i  \ a . i  y t ;  u c a j j a u m i y

(Human Body Moaei)
1 / ________
V b S U

-J l , \  A
r \ v

i n p u t  v u u a y c

Current throunh innut nin fDCI---------- --  — - - -  ----------------- 0 ................... |----------- |------------  \ —  — /

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

1 /
v  IN

/ j M
/ S T

•\ n  1  a  a  
“ I U  . . .  T -  1 u

±5.0
±5.0

\  /  
V

mA

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

OAflî v . ------------------ nonQ.oiviu veisiun, ufcjviut; uii ro D v/. *U~I\  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 LI 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  II  I I II  li I V I  I I  I V  V I  I 1 I—S M l  I VI 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  i x  „ „ — -,4-,,. .  io / ~ \  7 c o x  i  n i M  / i n o o n1 v Load dum p ld  a e i u j j  v v iu i u u i  li ic  l- /w» i w wi ii i c u i c u  iu  li ic  y c i  n r i cllwi p c i  1 0 0  / w o  / -  1 a i  iu  1011 >1 w o o e r

w 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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i c m c n i BTS 412B2

L ic u u iu c i i  u im ic i u ic r io u u d

Parameter and Conditions Svmhol Values Unit
at 7j = 25 °C, Vbb = 12 V uniess otherwise specified min typ max

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

/ ,  =  1 fi 4 T = 9 A  on .i  1_ I  ■ v  i  » I  j  L_.

7i=150 °C:
• 1 LJIM — -ion■ ^  v

390
220
440

r r »  O
i i l i ^

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

/  L ( I S O ) 1.6 1.8 A

H n t n n t  r n r r p n t  f n i n  R \  \ A / h i l p  ( ^ N 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 71------- C/ _  •

^ L ( G N D h i g h ) 10 mA

Turn-on time to 90% V'out: 
Turn-off time to 10% Vout: 

Rl =  12 Q

ton
toff

15
5 —

60
50

| a S

Siew rate on
i n t<-> ,3no/„ i/__  d . = i o o
i \ j  i u  / u  i / ( j u i  i ;  ■ L  i £ -  ^

dV/dton — — 3 V/V S

Slew rate off
70 t n  /ino/„ \ / „ .  „  D, =10  0
1 V  I W  T O  / U  V I J U  | , # 1 |_ 1 £-

-dV/dtoff - - 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  A O ° ( 7v y  |>/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\ns/j — 4 - U . . . +  I D U ’ O

Vhh(under)

ro
 

m C
D

— 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 /h h / i  i^n \ - - - 5.6 6.0 V

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

*-*■ v  DD(unaer) v d d (u rsi) “ *  DD(unaer)
AVhhrunHoi-l--- - U U ^ U I  IU^/1 J 0.1 — V

Overvoltaae shutdown Ti =-40...+150°C
^  J V h h fn \/o r \ 42 — 52 V

Overvoltage restart Tj =-40...+150°C Vbb(o rst) 40 — — V
+ k w n + A K A A i n  T .  _  /I  n  . H C O O O  

w v c i  v u i t a y c  i l y ^ i c n  t ; o i ^  /  j — h -u . . i j u  ^ AVbb(over) —
n  aKJ. I —

\  /  V

Overvoltage protection7) Tj =-40...+150°C 
/bb=40 mA

\ /U U  / A "7\* u u (m z _j 65 70 — v

Standby current (pin 3),
\/,K,=n io-r<rn t . = . a c \ +iAn°n-* MM ^  j 10  1 —v  » J —r w « . ■ - i v » v  w .

i  bb(off)
__ 40 70

jliA

Operating current (Pin 1)8), Vin=5 V /gnd — 1 — mA

e) A +  -------- lw  w « l + ____m  = > u p p iy  v u u c i y t? ii 101 e c i & e  u . .  l / .  . _  c  c \ /  + » ,~  « . , : + u « . .+ ~ u -------- --------- ------------ i / _ . ________ 1 /  o  \ /
p  lu v [3 [3— u .  u  v  l y  p  vviu i u u i  ui id i  y  t? p u i  1 ip ,  v ( J U I  ~  v bb ~ v

^  Meassured without load. See also \ /o n (CL) in table of protection functions and circuit diagram page 7. 
8) Add /st . if /st > 0. add / in. if Vin>5.5 V
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Parameter and Conditions Symbol Values Unit
„ x  T: _  n c  o r *  m . . _ h o \ / . . ~ i --------- x u ---- ----------------- :*:— iai /j =  H u  o, vod “  i v unless uuieiwise sjjeumeu rnlri typ max

Protection Functions
Initial peak short circuit current limit (pin 3 to 5)9),
( m a x  450 llS if l/nw > \/nMrQn 1\ ----- - ----»---- - - 'i vww/ /

Ti =-40°C: 
Ti =25°C: 

r : =+1 c;non-, j - . ww w.

/L(SCp)

9

4
12

23

15

A

Overload shutdown current limit
v o n = 8 V, 7j = Tjt (see timing diagrams, page 10)

/L(SCr)
5 AM

Qhnrt r'irr'i lit chi itrlniA/n Holov/ o ftar inm it nno olnnaV̂ l IWI l XylIXsUIL Ol IULUVVVI 1 U^IUJ CA 1 IUI II l|dUl puo, Oiwpui/ v i/ ~r Ar\ . a rrvorN.
VON-^ VON(SC), / j= -W .. f |O U  U.

min \/aliio \/ialirl r\nl\/ if inm it "IntA/11 timo ovnoorlc fif) nc
i i i m i  v w i u u  v u i i v i  w i n y ,  n  i i  i p v i  i  I U  <v LI i i I U  v a v w w v i u  v v  j x u

?d(SC) — — 450 US

Output clamo (inductive load switch off)
t/̂ ii-r = \A.,_ 1 , /, = Af) mA T. =-Af) +1.RDon-"uui * uu * wiv(̂ /i_j * i_  ,v »j * j ■v ‘ 1 v ■

/l= 1 A, 7j =-40..+150°C:
\/r>K i /ai \ * wiv(oi_j 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

-i r- r\ 
1 OU — — 0/-NLy

Therm al h\/ctorocic1 1 IOI 1 1 lull 1 IUI VV»lL» A T , ^ • ji — m1 V — w1 X
Inductive load switch-off energy dissipation10),

7j start =150 °C, singie puise v'bb = 12 V:
\ / ,_ = 0/1 \/- V DD T V .

E as

tLoad 12 
P.*- Loaoit̂ t

tbd
tbd
tbd

J

U^++^V  ̂» O +A 1\ 11 )n c v c i^ c  u a u c iy  i o iu  i ) ■ / 1/" vbb — — on0*1 \ / 
V

L / i c a y  ■ i u ^ u u  V / i i c i i  d u i c i  is > u u s >

Open load detection current 7 j= -40 ...+150°C !
(included in standby current / b b t o t n )

/......
'  L ( 0 t t )

1  c ;
1 o

Q n
o o

c n
o o pA

D n p n  Inarl rlp tpn tinn  vn ltan p  T;=-4.n 1.‘Sn°ni
VoUT(OL) 2 3 4 V

__ x : ____  _  r  x _______ _ ■A _ __:__x _ _ i__x i __9) Short circuit current limit for max. auration ot td(sc) max=^>u Ms> prior to shutdown
1 0 )  r l n m o r ,  ia  « + i -7  i i a a i  I a a / 4  i» A /~ li l A t n n o A  r\ i c c - i  p -s o t^ x /* !  a a a i *a \ /  i a  D D O C C T  

'  V V I I I I C 7  <^1^1 I I u y  I I C7 l l * _  11 i y  l u a i l  11 I U U U L U I  I U C , U l O O I j J C U C V J  d i d - - "

,2 . VoNtCI 1
.. ..................... I -  I lo  *—MC5— J  v U N (U L ) 'L W  U l i c i f j f j iv

C A S = 72 L. / L t y  . Vhh ), s e e  D iag ram  p a g e  o
-

11) h cn r!Mn ~~ — ~ /+u —. ,~u :«' > n e ^ u n e a  i j u  i t s s i s i u i  n i v ji\ii_/ o u i  11 icoliui i . n t r v t s i s t ?  iuciu o u i  ic ih  ^ u n u u y i i  n i li ii itsio ui cui i-s u u i ot?  u i u u c j  i s

normaiiy iimited by the connected ioad. Input and Status currents have to be iimited (see max. ratings page 
2 and circuit oaae 7).

Semiconductor Group Paae 4 15. Jan.96



^ 1 E l  VI BTS 412B2
Parameter and Conditions Symbol Values Unit
~j. T : _  n c  or* m . . — h o w . . „ i ---------- 4-u -------------------— \t\— i
e l l  / J =  £ . 0  o ,  V£)D =  V u n l e s s  U l l i e i w i s e  S f j e u i l i e u rrilu typ rnaX

i _________a .  _i j. _ j. .  i—________1 1 _  i _^o^
m p u i  a n a  o i a i u s  r e e a o a c K 1" /

I n m i t  r o c i c t a n n oII  I^ U I l  1 V U Iv I lU l  I W

see circuit page 6
R ,  
1 11 - - Q u - n1 \i iL

I n m  i t  t i  i r n . n n  t h r o c h n l r l  x / n l t a n o  /I I  l  IU I  1 1 U l  1 U  II U U I l \ / I U  V vyi ____f
t  _  a c \ . a  c n o o ,  
/ j — -H -U . . T  1 yJ\J O .

.X
* 1 INI ( 1 f )

1 F■ ■ w — 2.4 \IV

Input turn-off threshold voltage \
t ____a r\ , a c n o r ^ .
1 j -------H - U . .T  1 J U  O .

\ / , M ^
* M\i( 1 -) 1.0 - - — v

Input threshold hysteresis A  V i n (T) — 0.5 — V
Off state input current (pin 2), V!N =  0.4 V / 1N (off) 1 30 u A

On stfltp innnt piirrpnt fnin 9 1  \ / , m  =  3  F  \ /— ■ 1 .. .J^w.4 w w . . W. I i  \ | ^ "  • •—/  5 * 1 IN W .w  V /
* iin (u i ij 10 25 7 0 . . A

Delay time for status with open load
after input neg. slope (see diagram page 11)

td(ST OL3) —
n n n
HKJKJ - - fts

Status invalid after positive input slope 
(sh o rt c ircu it)___________________________________________7 ~ j = - 4 0  + 1 5 0 ° C -

*d (S T  S C ) - - —
a  c n
H J O f4 S

Status output (CMOS)
f j  =-40...+150°Ci / S T =  -  50 liA:

T\ = -4 0 . . .+ 1 5 0 ° C , 1s t  =  + 1 .6  m A : 

Max. status current for current source (out):
va lid  s ta tu s  outD ut. current sink fin) :

1 ’ \  /

7j =-40...+150°C

- ^  . ^iiiyi i;

VsT(low)

- 1s t

+ / s t 14)

4.4 5.1 6.5 
0.4

0.25
1.6

V

m A

12)
■4 o\ 
io;

14)

I f  ^  r t i < m  m / J  ii a. y i uui iu • r t n i n + r t i *  I—)1 ’GND uscu, auu u ic vunayc; uiu|j u lie

v St high "  vbb dLirin9 undervoltage shutdown 
No current sink caoabilitv durino undervoltaoe shutdown

Semiconductor Group Page 5 15. Jan.96



i c m c n i BTS 412B2

Truth Table
Input-

level

Output

level

Status

412
DO

410
no
U i L

410
^0/^0 i_zi/1 c .

410
n n

410
uo1 \C -

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

■ ■ , , , , , , , , ,upen ioaa L L n n n L
H hi H L L L H

Short circuit I____ L H H H H H
nKin LI 1 1 1 1 LI 1IU UMU II L L 1— 1— n L

Short circuit L H L H H H L
tO Vhh H H H H (L16)) H (L16)) H CL16)) H
OwaV / v ■ iv , m  — L L L L L L L
peraiure ■ ■ n ■L ■L L L L L
Under- L L L17> L17) H H H
voltaae------ ZJ - H L L17) L17) H H H
0v6 r vo liage L L L 1L_ l 1

n
l 1
n

l 1
n

H L L L H H H
L = "Low" Level

ierms

Inout circuit CESD protection)

_i

tS U  zener diodes are not to be used as voitage damp 
at DC conditions. Operation in this mode may result in
a  drift nf tho 7onor unltano finnroaeo nf “  “ ■ “ ■—1 \ " " "  “ “ “ “  — in tn 1 \ l \• f  ™ • • / ■

status ouipui

,h4 '

i» - i
■_T

Logic

GND

s t |

TK '
ESD-
7D

Zener diode: 6 V typ., max 5.0 mA, V|_ogic 5 V typ, 
ESD zener diodes are not to be used as voitage damp 
at DC conditions. Operation in this mode may result in 
a drift of the zener voltage (increase of up to 1 V).

Short circuit detection
■ ,i+ ■ 1/  ^  a  c  \/  +»,~ . i mi c i u n  c u i  iui u u i  i . v on ^  u .  u  v ty j-/., in i n i y i i

Logic .

Tr
h — , 7 K  
l 1
'— r

Short circuit 
detection

I
+

|  OUT 
I
I
■

15) Pr\\A/ar T r a n c i c t n r  n f f  h i n h  i m n o r l a n r oI wrvvwi i . m i  iwiwhwri ..........................................̂ /VVIV IIIVV, u o r c i n n c  R T R  A 1 HU R T R  A 1 9 R - j n t a r n c i j  p u

o p e n  lo a d  d e te c t io n .
an \ . . . . . . .

m) Low resistance short Vbb to output may be detected by no-load-detection 
17) No current sink capability during undervoltage shutdown

i in Q u r r o n t  SOUTC0 fOT
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i y i c i h BTS 412B2

I I  l A t l l l A  O  W* / M f  A  I I  ♦  ■>% I I  ♦  jTV I B'*'* •<%i i i u u u u v c  ci i i u  u v c i  v u u a y c  u u  i | j u  i  o i c n n p

Z|A'
^ 7

PDDFPT .

von ciampea to t>8 v typ.

Overvolt, and reverse batt. orotection

Signal GND

\  / - 7 h =  f i ? V  h / n  \ / - 7 o  =  7 D  V  t \ / n  R n k i n  =  1 R F )  O
w £ - \  — T '  i  ’  /  r  ■ ~  •  V  r  ■ > '  ' V J M L /

i r̂ i «  i ./-
h iS T =  K i i ,  h i j =  y  k l z  i y p .

u f j c in u a u  u c ic b u u n

OFF-state diagnostic condition: V0ut > 3 V typ.; IN low

I ----------------------------

OFF

I

Logic .
i init

—t — h

JLi
M l

1 L(OL) |

Open load 
detection

Signal GND

GND disconnect

bb 'IN

im Vbb
2

PROFET OUT

ST
GND

, , -4 1

VST 1 ^OMn

/ , l

“ I

_Ln

Any kind of load. In case of lnput=high is Vout b Vin - Vin(t+ 
Due to Vgnd >0, no Vst = low signal available.

C N n  H i< s r n n n p r t  u u ith  C N n  n u l l  n n

bb

»--------------------
s|

IN v bb

r n l i r c  i

S T

GND

V!N }ST '  i
HA

u
UINU

Any kind of !oad= If Vgnd > Vin - Vino‘+) device stays off 
Due to V^Mn >0 no V-=-r = low signal available.

r li^ A /\n n a A t iRiitU i r« <4 ■ ■ n t itfAv dd uioi/Ui ii win i ui icii ij&u inuui/ii vc
ioad

N o rm a l lo a d  c u rre n t c a n  be  h a n d le d  bv  th e  P R O F E T

Semiconductor Group Paae 7 15. Jan.96



i y i c i h BTS 412B2
Vhh disconnect with charaed externa!

joJ  ■  ■  ■  m c a  I  a j
N U U t / l l V C  I U C I U

Inductive Load switch-off enerav
la tii
E bb _

d iS S ip m iO i

Load

/*! i o r *  i irx  D P H C C T  P  .  «  —  P ,  . _L P ,  _i_ i i d  y y  u io o i j j c i i c u  n i i i iv- / i i_  i i—Ai> i—£)0 1 •— L “  ■ M■

ELoad < E\_, EL = 1/ 2 * / - * / f
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i c m c n i BTS 412B2
Options Overview
a!! versions: High-side switch, input protection, ESD protection, load dump and 
reverse battery protection with 150 Q in GND connection, protection against loss of 
ground
Iype BTS 412 B2 410D2 410E2 410F2 410G2 410H2

Logic version B D E F G H

Overtemperature protection with hysteresis
Ti >150 °n latnh fi inntinn18)19) x x x x
Tj >150 °C, with auto-restart on coding X X

Short circuit to GND protection
c u v /itn h o c ; nff w h e n  R \/ t\/n anrl \/w »V . kw. . ww W.. . » WIN * *■> r  ■ * uu w * x
j_ 1Q1 / . . a____ t : ___jl x .______ i __ -L i.___ __________r\A  r \ ____ \LyPllJ/ (vvrien nrsi lurn^u un cuter upprux. ^io jus;
switches off when \/om>8,5 V tyn.18)
/m U r t r t  f i i 'n t1 +i A r t r t  O 1 O ■■ a \v̂vi ici i i i io l  l u i i i c u  u i  i d i  i c i  a p p i  u a , c. i \j  juoy

X X X x

Achieved through overtemperature protection X

Open ioaa detection
r\nt= o n  .. a u i v - / r r - & i c i i e  v v iu i G»t;i io n  ly  u u  11 t?i 11 o  w p /n  i y j j .

in ON-state with sensing voitage drop across
VA

X X X X

VXV

power transistor

Undervoitage shutdown with auto restart X X X X X X

Overvoltage shutdown with auto restart20) 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 VXA o-\\ 1 / 1 f o -\\ 1 / 01 1 f XX
A

n n p n  In 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
\ /
XV

\x
XV

\X
XV

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

to Vbb -  yON(CL) 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) VXV V/ \ VXV

Protection against loss of GND X x x x x x

-in)

19)
20) 
21)

I —---— i. . .  .1-------— \ / 1/
LcUUII UAUUfJL W lie i l  V b b " v OUT ' / qn (sc) after shutdowr -----> _—_ —_ 1 t______________ _ _  n  v/ ----u . .i._i--------i m

IIUb>L y O U T  =  U  V e ll Lfc?l II I IU U W 1 1  ( . ^ O U T

*  0 V only if forced externally). So the device remains latched unless Vbb < 1 /o n (s c ) (see page 4). No latch
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 to outout mav be detected bv no-load-detection
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^ i d i r i BTS 412B2

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

Figure ia : V'bb turn on:
Figure 2b: Switching an inductive load
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in case of too early V||\j=high the device may not turn on (curve A) 
fd(bbiN ) approx. 150 ps
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Figure 3a: Turn on into short circuit,
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td(SC) approx. 200ps if Vbb - V o u t  > 8.5 V typ.
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i c m c n i
Figure 3b: Turn on into overload,
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Heating up m a y  require several seconds,
l/h h  - \ZoI IX <  f i . f i  \ /  tv n• uu  • w w  I -------• -J | -  ■

Figure 3c: Short circuit while on:
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**) current peak approx. 20 us

Figure 4a: Overtemperature,
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_______________________ BTS 412B2

*) ST goes high , when V |N = lo w  and 7j<7jt

F im- - a * * rp  D n p n  InpH1 ■ ~ — ■ v  r  ~ ----- H ptp rt inn  in D F F -^ t^ tP  turn
------- / - X X  A _ -------- ---------I ---------- _ i
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A. L nnpn 1 no rm a l“i—■■ ■ ■ — ----

*) 1

in case of external capacity td(STioL3) may be higher due to high 
impedance *) /L = 30 pA typ
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i e  nr i BTS 412B2
Figure 5b: Open load: detection in OFF-state, open
Inarl nnnnrr; in nff-atatn
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Figure 6a: Undervoltaqe:
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Figure 6b: Undervoltaqe restart of charge pump
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charge pump starts at Vbb(ucp) =5.6 V typ. 

Figure 7a: Overvoltage:

I M
A " ' l

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

% _________ / I

bb(o rst)

\ /V
OUT\

>

i
i

A _____________ !

ST

Semiconductor Group Page 12 15. Jan.96



i c m c n i BTS 412B2
Figure 9a: Overvoltage at short circuit shutdown:
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Overvoltage due to power line inductance. No overvoltage auto
restart of PROFET after short circuit shutdown.
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BTS 412B2
O Lr«i JF'a ̂  4s»fc E«a ■ B*& «*■ isJr 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 412B2 Q67060-S6109-A2
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TO-220AB/5. Option E3043 Orderina code
BTS 412B2 E3043 Q67060-S6109-A3
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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
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