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O w* 4  **+ Li i / iU ^ i r lav j l  IIC1I l  ■ l iy i lO lU C D / \ n »w v « C u r i tA U  ^ V V I1 V /I ■

Features
• Load durrm and reverse batterv Drotection1)( - - - - - - -  j  j................

• Clamp of negative voltage at output
• Short-circuit protection
•  Current limitation
* Thermal shutdown
• Diagnostic feedback

Or\ar* rJa+a/"‘+i/'-\r* im OM_o+o+av—/ I il / u l < i h i  i ti- vj i u i c

• UMUS compatible input
• Electrostatic discharge (ESD) protection
•  i ------------1 ----------------1 --------1 i ------------1 \ / .  ------------4------ 4-:-----LUbb ui y iu u n u  <anu iub>b> ui v DD p iu ie u u u i \~f

Product Summary
\ /1 r\ ̂  r\ rli I r v i  r-\
v i _ u a u  Il-i u i i  i i m 80 v
Vbb-VouT A va lan ch e  C lam p 58 V
\/hh (nnorntinn'l■ U  U  U L IX / I 1 J 4 .5  ... 42 v
V'bb (reverse)

o  n-o ^ 1 A
V

R o n 38 m Q
/L(SCp)

A A
4-4

A
A

h ifir.A- ^Vww,; 35 A
/ L(iSO)

A A 1 1 AM

• Overvoltage protection
I In H e n /n lta n e  a n d  n v o n /n lta n o  ah n trlo w n  w ith  a iitn -re s ta r t  a n d  h v s te re s is

A n n l i r a t i n nn | ^  |«/1 i v m i i v i  ■

* jliC compatible power switch with diagnostic feedback 
for 12 V and 24 V DC grounded loads

• All types of resistive, inductive and capacitve loads
® Replaces eiectromecnanicai reiays and discrete circuits

uenerai Description
N channel vertical Dower FET with eharae oumo. around referenced CMOS comoatible inout and diaanostic

f  r-~\ r-~\ int/inrat/i/1 m Q m o rt  rxlaim r-x /-»Lx i r-\ tor'lnn^lrxnx/i c c u u a u r x ,  n i i c r y  i a i c u  u i  u m a i  i  u i  i ivi  w i n p  w i  i L/i i i j -/ i c u i  n l u i u y y  . ^ i i l lw  rM '/n ta r '+ Q rl ln \/ i L41 i y  u y
f-\ K-r-i Lx f'-x /-I /-I f'-x /-I mi-rxtQ/-»tirM-x 
C l  I I W C I J U C U  fJ I U I C U I I U I  I

functions.

l
\/r\l+nnov v . i u y v

source

V o ltage
Q o n Q n r

ESD Logic

+ v

uvervoiTage
protection

XAjrroni
limit Drotection

Logic

C harge pum p

Level shifter 

Rectifier

Limit for
u n d a m p e d  

ina. ioaas

de tection

Short c ircu it
detection

bb

7 K

O U T

1 CTI | l [ J U I  C4 I UI C7

sensor

.(S)

Load

s ig n a l u n u  * 2
i — -i r u n
LUQ U IM U

u No external components required, reverse ioad current iimited by connected ioad.
2) Additional external diode required for charged inductive loads
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C I C M C M C
J I L I V I L M I J  B T S 4 3 2 E2

Pin Cum k/\l oym uui Ci i
1 Ulll/llUII

■j r,M n1 V l—S - 1 nnir* nrm inrl■_vvjiv yi vyui iu

0 !N i input, activates the power switch in case of iocsica! high signa!
3 \/hh* ww + Positive* nnwpr snnnlv vnltano. ------ — i—  ■ ■ — ----- r r ' j  ------ ^ —,

the tab is shorted to this pin
A O T o Diagnostic feedback, low on failureO 1 o
c r î it i ■ + i-v ■ i+ + /-« +Urv 1 r« rl

uu ipu i IU LI 1C IUCIUi
(Load, L)

Maximum Ratings at Tj = 25 °C uniess otherwise specified

Parameter f s \ / m h n lW  J  . . . ~ w Values Unit
Supply voltage (overvoltage protection see page 3) V h h 63 V

Load dump protection v Load D u m p  = L/'a  + vs, l /'a  =  i3.5 V  
R\= 2 Q, R\_= 1.1 f l,  t d =  200 ms, IN= low or high

1 # Ov
V SJ> 66.5 V

Load current (Short-circuit current, see page 4) /  L seif-limited A
A

O n o r o t i n n  f o m n o m t i  i r o  r o n n o  u p u i  c h i i l y  l^ i 11 a i u i  ^  l a n ^ o

Storaae temoerature ranaew/ i

T .
' J

T  QtnVIS

/ m  j .1  i ; n- t u  . . .  1 1 \J \J

-55 ...+150

o nV-/

Power dissipation (DC) R  tot 125 W

Inductive load switch-off energy dissipation, 
single pulse 7]=150°C: E a s 1.7 J

C l r v n t r o p i + n t i n  r l  i r> r\lo/-» i-rirv  r »r»  rv ri K ili+ \  r / C C R X
L i c u i u o i a u c  u i o l ^ i ic i i  y c  o c i p a u i i i L y  ( L o u j

(Human Body fvlodei)
\ / ----------
v  t S U

o  n
£ - . \J

l ,\  / 
l\ V

1 rvi i+ \ / r » l + o n r i  / n O \
l l i p u i  V U I L C i y O  ^L/V_y)

Current throuah inout Din (DO-  ------ ---- ~ ........... i i \—  _ /

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

\ / . .
v IN

/jM

/ S T

n  c  x c  
- \ j . . . .  • yj

±5.0
. i— r»±O.U

\/
V

mA

Thermal resistance chip - case: RlhJC < 1 K/W
junction - ambient (free air): HthJA < 75

oiv/ir\OIVI U Vtfl^lUII, UCVIUC Ul 1 |JUU ■/. \  IUU

31
A \  r-v

\ /„  i C' ir\ \Afi+KfM it n  I I T  tr> n o n o i 'o t n i '  r to r
V I O  O C I U J J  V V I U I U U l  l _ / W  I V^V-»I I I L U  U  1 C  y c i  I I  CA L U I  p c i

uevice on oumrrroumrrri .omm epoxy r u b  I-H4 wun oerrr (one layer, /ujum tnicK) copper area Tor 
connection. PCB is vertical without blown air.
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l- i ^ u l i iu d i v / i i a ia w ic i i d u u d

BTS 432 E2

Parameter and Conditions Symbol Values Unit
at Tj = 25 °C, ‘V'bb = 12 V uniess otherwise specified min typ max

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

1. — O A T-OC o^, l|_ — r-V lj — w.
t = i rd °n-i j i vy v  ■

D _• 'ON — onuu OQvJLJ
70# v

i nQ

Nominal load current (Din 3 to 51\i /
i i i #  n  i -  v /  r » »— ni^ u  rroposai: von = u.o v, /c = oo

/1 (ism 9 11 — A

Hi itrvi it m irrcvnt (nin C\ vA/kvi 1 cs (^MH rlior'nnnontQrl r\rWUljJUl UUI i  11 Vk#M 1 U/ VV 1 ■ ■ ■ 1 ̂  L-/ UIOUUIIIIGUIOU Wl
GND puiied up, V in= 0, see diagram page 7, 
t , =.ACt +-iRn°ni j - r v . . . "  1 v / v  v y

/ ........'L(ONUhigh) -j m A1 i i/-v

Turn-on time to 90% Vout: 
Turn-off time to 10% Vout: 
Rl = 12 Q, Tj =-40,,,+150°C

(on

(off

50
10

160 300
80

juS

Siew rate on
h a ooo/ i/ o _ h o /-v f. _ /in . cooni u lu ou /o voUT. riL “  i ^ / j — i ju o

dV/dton 0.4 — 2.5 VMs

Slew rate off
“7 A + ~  ^  AO/ 1/ D  _  H O  r>i T -  —  71A .  H CAOp/v  iu h-u /o voUT) n L “  i n. / j —h-w...-1- i jo

-dV/dU 1 — 5 V/jis

Operating Parameters
A r v / M ' o  +  i r v n  \  l + o /^ /~ 4  5 ^
w p c i  d i n  i y  v u u c i y o  - /

X -  —  71 A  _i_ H C A O p  
1 j  — * -+ L 7 . . . 1 1 V -/ Vbb(on)

71 C
—

7 1 0
*-+ £ .

\ /
V

Undervoltage shutdown T ;  = - z t n  + i F ; n o n Kfx/1-  U U ^U I IU C I j 2.4 — 4.5 v
Undervoltage restart Tj =-40...+150°C Vbbfu rst) — — 4.5 V
Undervoltage restart of charge pump 

see diagram page 12 Tj =-40...+l50°C:
/bb(ucp) — 6.5 7.5 V

Undervoltage hysteresis
AVbb(under) =  'V’bb(u rst) -  Vbb(under)

AVbb(under) — 0.2 — V

Overvoltage shutdown t . _  >1 r \  . <4 f r r v o / - '  
/  j  = - M - U . . . - r  1 O U  O

1 /
V b b ( o v e r )

A  O
—

c n
o ^ :

\  A 
V

O x / o r x / r d t a n o  r e s t a r tV X_l 1 V X-< ■ ix ^ x y  x_l 1 X ^ V ^ L M I l T .  = .A n  + i A n ° n1 J T V  ■ • a ■ 1 W » d d (o  rsi) 42 — — \ /w

Overvoltage hysteresis Tj =-40...+150°C AVbb(over) — 0.2 — V
Overvoltage protection6)

/ .  . — / I D  n o  A  
' D D -------r x j  i i i / - x

Tj =-40°C
T :  = o t ;  j _ i  r ; n ° n
1 J ■ I U V  V -/

Vbb(AZ) 60
V /V J V / #

— V

Standby current (pin 3) T i = - 4 n  + 3 5 ° 0 / h h / n f f l- m d ^ i i ; — 12 25 uA
r "  ■

V|N=0 Tj=150°C — 1 8 60

Leakage output current (included in /'bb(off)) 
VlN=0

*  L(off) —
A
U — juA

Operating current (Pin I ) 7), V'in

>IX
)ii /gnd — 1 . 1 — mA

5 ) A t/ - v i  o i_i [ - / [ - /1y  v u n a y
. . . .  I I r-\ +/~v l/ ,  . —  C  C  \ / +\/k-\ u u t k / M  i+
c ; i i  iL / i  c a o c  i_i  p  iv_/ v  q D — v  t y  p  vv  i n  iv _ /u  i  l - i l a i  y c \/_________\/. .

V U U I  ~  v DD

°> see aiso V’o n (CL) in tabie of protection functions and circuit diagram page /. Meassured without ioad. 
7) Add Ist . if /s t  > 0, add / i n , if V i n > 5 . 5  V
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BTS 432 E2
Parameter and Conditions Symbol Values Unit
— 4. t  _  ozr o/^ \ / .  . — h o y / . . _i  — _  _ 4.1— ------------ \t\ — i
0 . 1  i j  =  £.0 o ,  vt)t) =  i v  u m e s s  u in e iw is e  sp e u m e u min typ max

Protection Functions
Initial peak short circuit current limit (pin 3 to 5)8), 
f max 400 US if V d m  > VnNtstnt 1

Tj =-40°C: 
Ti =25°C: 

T; =+1 Rn°n-
, j ■ — —■

1 L(SCp)

24
44

74 A

Repetitive short circuit current limit
7j = 7jt (s e e  t im in g  d ia g ra m s , p a g e  10)

/L(S C r)
nn<L<L o r~OO AM

Qhnrf r'irr'i lit chi itHr»\A/n Hola\/ aftor inni it r\r»c ql/^r\oivi i uii vun vji iuiuuvvi ■ uviuy uiiui ii iput |̂ /vyo, oiv/|ju1/ ^ 1/ ~r _ An . a  cnor*.VON^ VO N(SC), / j=-4U..T|UU O.
min \/aliio \/̂ liH nnl\/ if innnt "low" timo oypooH<; 3D mc....  v ~w v ''"'j i .... ■'-'»» ww

td(S C ) 80 — 400 US

Output clamp (inductive load switch off)
flt \//-m it — \/kk - \/nM/r'i \ /1 = 30 mAw** w WU 1 * UU - WIN̂ uj) * l_ “• 1 1 ” * \/r'*M/r'i \• UIN̂ Lj — 58 — V

Short circuit shutdown detection voltage 
(pin 3 to 5) V o n  (sc) _ _ 8.3 _ _ V

Thermal overload trip temperature Tjt 150 — — °c
Thermal hysteresis a ~r A/jt — a  n1 u — K
Inrli lotix/o Ir'icsH o\A/itr'h_r'»ff onorn\/ Hi oeiricatiir'»n9)ii iuuouvo ivuu ovvnoi run \-*i iui y y u ijjipuuoi i ',

Tj start = 150 °C, single pulse Vbb = 12 V:
i i r\ a  \ i.Vbb = ^  v:

*-AS

£^Load12 

^  Load24

1 i
\  . i

1.3
a  n 
1 .u

i
u

Reverse battery (pin 3 to i )  10) -V bb — — 32 V

integrated resistor in Vbb line nbb —
a  nr\ 
1 H\J —

r \
i><£

Diagnostic Characteristics
O pen load de tec tion  cu rre n t T:=—4Q °n- ’ L (<->1-1 2 __ 900 m A

(on-condition) 7j=25..150°C: 2 — 750

_\
Short circuit current limit for max. duration of 400 ps, prior to shutdown (see td(SC) page 4)

9)

■t r\\
IU)

While demagnetizing load inductance, dissipated energy in PROFET is £ a s = f Von(cl) */‘i_(t) dt, approx.
mJ

. o \ / n w / n  \
Fa s= V? * L * / f  * („_  T ' ^ i /  ), see diagram page 8VUN(UL) ' b̂b
Reverse ioad current (through intrinsic drain-source diode) is normaiiy iimited by the connected ioad. 
Reverse current U Mn of » 0.3 A at Vw,= -32 V throuah the loaic heats uo the device. Time allowed underuu w w ■

io r \ f  h a o t o i n  1/
LI I l U I U L ' l  I I O  I U C I  i l  u i  i u  i ̂  O I Z . O  w  i u  i ̂  I l U a L O I I  i r\.

J /rs\ / a r f > o I r'nn ko i i k \ \ / on o i+is\nn  IIQ  N D OCU 1 I C U U  u y  d l l  U U U I L I U I  IU I

external UNU-resistor ( io u  L2). input ana status currents nave to oe nmitea (see max. ratings page ^ ana 
circuit paqe 7).
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Parameter and Conditions Symbol Values Unit
t - _ n c  o /^  t / .  . _ h o y /  . ._ i  —_ _4.1— -----------\ t \  —i

0 . 1  i j  =  £ . 0  o ,  v t)t>  =  i v  u m e s s  u i n e i w i s e  s p e u i n e u min typ max

n * « * . . -
l l i p u i  c l I  i u  O l c t l U b  r C C U U d O ' I V 1 ■/

I n p u t  turn-on t h r o s h o l d  voltsg© _/
t ___ / i n  i h c n o r * .
/  j — H - U . . T  1 J U  O .

* MM( 1 1-) 1.5 — 2.4 v

I n p u t  t u r n - o f f  t h r o s h o l d  v o l t s g ©  \
t  _  / i n  . h c n o p .  
1 j -----"-+U. . T  1 J U

) / , , , ,  ^  •  MMV1 1.0 — — v

input threshold hysteresis \  \ /1  n i r r \
“  '  " M U — 0.5 — v

Off state input current (pin 2) V m  =  0.4 V: / 1N (off) 1 — 30 uA

On state input current (pin 2) \ / sN =  3.5 V: l lK l f~ ~ + \  * i in (u i ij 10 25 50 . . A
i—  *

S t a t U S  i n V a l i u  a f t G T  pOSitiVG i n p u t  S l O p G  

(short circuit)_______________ T\=-dn +150°C;
*d  (S T  S C )

o n
u u

o n n
z u u

/ i n n
H U U (T S

Status invalid after positive input slope 
(open load) Tj=-40 ... +150°C:

fd (S T ) 350 — 1600 M S

niitnut fnnpn rimin')
\ “ r “ ' ■

Zener limit voltage T\ =-40...+150°C, / S t  =  +1.6 mA:
o t  i —. . .  ,  i+ ~  ~  ~  t ■ _  a  r \  ■ h u n o r 1 # _  t  a  o  — a  .
o  i i u v v  v u u a y t ?  / j — h u . - . t i u u  u , / s t  -  t i . o  i i i m .

V s T (h ig h )

V s T ( lo w )

5.4 6.1
n  a  
\J. H-

V

11) If a qround resistor Rr un is used, add the voltaqe drop across this resistor.w V-JINL/ ^  1
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BTS 432 E2

Truth Table
Innut-----,-------- Output Status

level level 432 432 432
n o CO I C O

“ /I
IOIX_

Normal L L H H H
nnpratinnwrVIM..w.. H H w H w

Open load L ■\ o\ 
l£-/

i in H i
L

H H L L H
Short c ircu it !____ 1 H H H

n K inivy VMV U L L L L
Short circuit L H H H L
to Vbb H H H (L* 13)) H (L 13>) H
Overtem- L L |_ L |_

perature ■ ■ n ■
1-

i
L

1
L

i
L

Under- L L L14) H L14)
voltaae- - H L L14) H L14)

vvci vuuayc L L 1
l_

LJ 1 1 1
L_

H L L H L
L = "Low" Level
l-l =  "W in h " I a im l 
' ■ ' "S' '

i erms

Incut circuit (ESD crotection)

R,
IN

. ___ .
Z | X  BSD- Z N  t — J 

zdm ZD12 'T i i 
— 1 i  ‘i

__i

ZDn 6.1 V typ., ESD zener diodes are not designed for 
continuous current

diaius output

o i
\

GND

+5V,

i ! !
■ i__ i

ST | T

ESD-Zener diode: 6.1 V typ., max 5 mA;
□ ^ ocn «+ h c  ~~ a con
n̂ > | (UN) ^ £ .< J y J  cii i .u 11 ir\, lo u  z.ci ici uiuuci cu c

not designed for continuous current

C h n r t  ^ i r A i i i t  r lo t o A t i r t nU IIV I I V I I  W il l  U V IV V IIV I i
Fauit Condition: v'ON > 8.3 V typ.; iN high

L o g ic  .

unit

Short circuit 
detection

19^ n _ .  t — — :_ x—  _xx l : _ l  : — i  —“/ r u w e i i ia n s is iu i  u ii, n iy n  irnp eu cu iue
13; Low resistance short Vbb to output may be detected by no-ioad-detection
14) No current sink capability during undervoltage shutdown

Semiconductor Group Page 6 12.Sep.95



I C M C M i
i t i Y i t n i BTS 432 E2

Inductive and overvoltaae output damn

m
zp. I

Von damped to 58 V typ.

U V C I  V U I l .  CtI I U  I C V C I  U d l l .  p i U l C U l l U K

I VOUT

GND
' X Sianal GND

Rbb = 1 2 0  Q. typ., Vz +R bb*40 mA = 67 V typ., add 
Rmun. Rin . RsTfor extended orotection

u p e h -io a a  detection
ON-state diagnostic condition: 1/0N < Ron * Il(ol); IN
h inh

I "V u

Logic . 
unit

1-4
7 K

Open load 
detection

''ON

GND disconnect

bb IN 'S T

IN Vbb

DDHCCT o u t

ST
GND

1I
/

- 1
Any kind of load. In case of lnput=high is Vout b V in - V in(t+ 
Due to Vgnd >0, no Vst = low signal available.

C N n  H i c r n n n p r t  uuith  C N n  n u l l  n n

3l

bb

IN v bb

rtiU rb  i

ST
GND

I

r î

V ,

' l l
IN ST

A
GND

Any kind of load, !f Vgnd > Vin - Vin(t+) device stays off
D i i p  tn V ow n  > 0  nn \/ct =  Inw .^innnl nvnilnhln

\ / 1  1 f l i ^ A A n n A / t t  m i i t U  1 1
V PP UldUUIIIICUl Will I 1,1 Id I 11 IU l

1 n t m /  
IUII VI

load

high \ /
IN vbb

O U T

ST
G N D

t *

Semiconductor Group Page 7 12.Sep.95



Inductive Load switch-off enerav
■ A  A  ■ A l l

u i d d i p a u u i  i

E bb__

L = )

bAS

IN Vbb

OUT

ST
QND

"Load

E .

_L

D

Pnornx/ rliooirxa+cxrl in PPHFPT P*^ = P. . -4- P. _ Pni i i^ i y y  vjiu<j i ^ u i ^ vj n i i i I'w'i i  i i A i) i OD ' •—L ~~ 1 M ■
A

=  1/ELoad<^L, El = * 1/2 * / - * /

Semiconductor Group Paqe 8 12.Sep.95



D n t i n n c  0 \ / p r \ / i p w
^ 0  « ■ 1 0  ■ ■ ̂ 0  1 * 0  w w  ■ w ■ w  w «

a!! versions: High-side switch, input protection, ESD protectior
H / M I A K A f t  l>l § I M I A t f i M l A n
i^ v ^ io ^  uau^i y |ji u icu iiun , |ji u ic u iiu i i  ciy cn i id i iuod \ j  i y iu u n u

Type B T S 432D2 4 3 2 E 2 432F2 43212
I nn in  x/pr.^inn.  w .  w . w .  . r \U 1“

C .
nr

D vp rtp m n p rQ ti irp n m tp n tin n

Tj >150 °C, latch function15)16 17) X X X
~ r ■ a  r n  o r *  ...:+u ^ ------- --------------- 1 : ~ ~ ./ j >” 1 OU U , VVILII clULU-l fcJSlctl l Ul 1 UUUIII iy V

A

.Qhnr+.pirpi lit tn  C M n  nrn tpptinnW  ■ ■ M  1 V. M l  ■ M M  1 l  I M  1 1 ■_/ JM ■ M I M M I I M I  I

switches off when 1/o n > 8 -3  V  typ.15)
(when first turned on after approx. 200 ps)

X X X X

Open load detection
in u rr -s ia ie  with sensing current 30 juA  typ. 
in ON-state with sensing voltage drop across

Dower transistor■ ‘  ‘  ■ ------

x x x

XX
A

Undervoitage shutdown with auto restart X X X X

Overvoitage shutdown with auto restart X X X X

Status feedback for
ov e r te m p e r a tu re V

/ \
V
✓ \

V
/ \

V
/ \

short circuit to GND X X X X

short to Vbb
A "7 \

- 1 n A -7\ A ~7\ 
- 1 ‘ ) X

M  1 i u a u
V
/ \

V
/ \

V
/ \

V
/ \

undervoitage X - - X

overvoitage X - - X

Q to t i io m itm i t  t \ ir\aM U  I J - / U  l  i y  |y /M

C M O S X X

Open drain X X

r ” X i itrxi it nonotii/o wr\ltono tronoiont limit w o i i p u i  uo^auvo VM l i c i y LI cai ioioi 11 III MIL

(fast inductive ioad switch off)
t r \  \ / u u  _ \ / n K i / r > i  \  

v  U U  v
\ x
A

XX
A

\ x
A

\ x
A

Load current limit
high level (can handle loads with high inrush currents)

medium level

|q w  le ve l (better protection of application)

X X

X

V /
A

15) Latch except when Vhh - VQ| ,t < \ZQN^n^ after shutdown. In most cases V0 | ,t = 
■*■ f) V nnlv if fnrned externallvl So the devine remains latnhed unless V,, < t/„._ . --------j  ----------------------------------------------------j  f ------------------------------------------------------------------------- ----------------------------------------------- . DD ' LJIN

between turn on end td(sc)-
16) With iatch function. Reseted by a) input iow, b) Undervoitage, c) Overvoitage
17) Low resistance short VKk to output may be detected by no-load-detectionMM ■ -  *
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i, load dump and

0 V after shutdown (V̂qi iT 
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l(CDL/) \ ------- '------- ' / ' --------------- -------------

12.Sep.95



y i m m j  m c m ic n n o

Figure ia : V'bb turn on:

* \ /  
'b b

M r k k  i m iI I 'I  J

V.
/\ uui

t> i open arain

in case of too early V||sj=high the device may not turn on (curve A) 
frvhhiNi aoorox. 150 us

Figure 2a: Switching a iamp,

Figure 2b: Switching an inductive load

A S T ^
td(ST)

•* *);

VA /~\l I T  
W U  I

f  ;

T ■L J

f11u

T t

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

Figure 3a: Turn on into short circuit,

A  IN

1
________________________L

/T\ °  i

V
A OUT

a IN

11 li

a s t  ■

1 1

v  :,/\ OUT

i :A -L .

: / ------------
.7
J t

____ I_________
td(SC) approx. 200ps if 'v'bb - v'out > 8.3 V typ.
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Figure 3b: Turn on into overload,

Heating up may require several rniiiiseconds , Vbb - Voirr < 8.3 V typ.

Figure 4a: Overtemperature:
R fiR fit if T; < T ;t 
■ --------- ■ j • j1

_______________________ BTS 432 E2

A IN

a  ST

1
I 1 i

i
!

\ /
V

A AAI IT WU 1

->

Figure 3c: Short circuit while on:

iN
A

i—CO
1_______________ 1

VoilT

A 1 ,

1

**\

1

**) current peak approx. 20 ps

Figure 5a: Open load: detection in ON-state, turn 
on/'off to open ioad

/ \ " '1

A ST
d(ST)

_________________ ,
1 r \

A ' l open

t

■>

Semiconductor Group Page 11 12.Sep.95



BTS 432 E2
Figure 5b: Open load: detection in ON-state, open 
load occurs in on-state

A.

1 1
____1

t i/c x  -n tnrm  stoVi ^ i _  i y " V  — _ w , _  i

A 5 1  ^

i i
1 I

v
• ■

a OUT\ — •

1 normal ooen normal
/ \  L

1
1 t
1

-s,

td(ST on ) = tbd ns typ., td(ST OL2) = tbd jus typ

Figure 6b: Undervoltage restart of charge pump
Vnw rvi- v - 'IM  L • J

VONCCU

/  ° f f  
II

i(

bbtover)
ntt

’v'bb [V]
charge pump starts at Vbb(uop) =6.5 V typ.

Figure 6s: Undervoltage: Figure 7a: Overvoltage:

/K IN

-

V.
bb(under)

t . ■>

• \
- /  Vbb(u cp) 
' V

bb(u rst)

/\ ‘ * 
V OUT

\  i
i r______ i___ i

(

;
S T  n n o n  d ra in“  ■ - i - - . . .

A

t

S T
A

t
>
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BTS 432 E2
n l x r a r »r a v f t O M C  c i i i u  v/ i u c i  m u  u v / u c
All dimensions in mm
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