
SIEMENS
M o t o r  D r iv e r T L E  4 2 0 5

B ip o la r IC

F e atu re s
•  M ax. d r ive r cu rre n t 1 A
•  In teg ra ted  fre e -w h e e lin g  d io de s
•  S h o rt-c ircu it p ro o f to  g rou nd
•  Inh ib it
•  ES D  p ro te c ted  inpu ts
• T e m p e ra tu re  range -  40  °C < Tj < 150 °C

T y p e O rd erin g  C o d e P a ck ag e

T L E  42 05 Q 6 7 0 0 0 -A 9 0 2 5 P-D IP -18-1

T L E  4 2 0 5  G Q 6 7 0 0 0 -A 9 1 1 4 P -D S O -2 0 -6  (S M D )

▼ N ew  type

T LE  42 0 5  is an in teg ra te d  p o w e r fu ll-b rid g e  D C -m o to r d r iv e r fo r a w id e  te m p e ra tu re  
range, as requ ired  in a u to m o tive  a p p lica tio n s  fo r exam p le . T h e  c ircu it co n ta in s  tw o  
p o w e r co m p a ra to rs  th a t can be co m b ine d  to a fu ll-b rid g e  c ircu it. F o r ind uc tive  loads 
th e re  are  in teg ra te d  fre e -w h e e lin g  d io d e s  to  + VS and g round . T h e  o u tp u ts  are  sh o rt- 
c ircu it p ro o f from  18 V  to  g rou nd  and tu rn -O F F  w he n  o ve rte m p e ra tu re  occu rs . T h is  IC is 
e sp e c ia lly  su ita b le  fo r he a d lig h t-b e a m  a d ju s tm e n t in au tom ob ile s .

Semiconductor Group 1 09.94



SIEMENS TLE 4205

Pin C o n fig u ra tio n
(top  v iew )

Q1 E

 ̂E
Q2 E

GND E

-12 E 
+ 12 E
+n E

-ii E
INH E

T L E  4 2 0 5

1
i_ i

18 r

2 17

5 16

4 15

5 14

6 13

7 12

8 11

9 10

GND
must be connected
to Pin 4

T L E  4 2 0 5  G

AEP00636

Q2 I X  
N.C. X  
N.C. X  
GND X  
GND X  
GND X  
GND X  
-12 X  
+12 X  
+11 X

O 20 X  
19 X  Q1 
18 X  N.C. 
17 X  GND 
16 X  GND 
15 X  GND
14 X  GND
15 X  N.C, 
12 X  INH 
1 1 X - I 1

AEP0131S
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TLE 4205SIEMENS

Pin D e fin itio n s  and  F u n c tio n s  (T L E  4 2 0 5 )

Pin S y m b o l F u n ctio n

1 Q1 O u tp u t Q1 o f ch a n n e l 1; pu sh -p u ll B o u tp u t w ith  DC sh o rt- 
c ircu it p ro te c tio n  to  g round . In teg ra ted  fre e -w h e e lin g  d io d e s  to  
g rou nd  and the  su pp ly  vo ltage .

2 Vs S u p p ly  v o lta g e  VS; m ust be b locked  to  g rou nd  w ith  a ce ra m ic  
ca p a c ito r o f a t lea s t 100 nF  d ire c tly  on th e  p ins  o f  the  IC.

3 Q2 O u tp u t Q 2 o f ch a n n e l 2; see  pin 1.

4 G N D G ro u n d

5 -  I2 In vertin g  in p u t ch an n e l 2; to  be w ire d  a cco rd in g  to  ge ne ra l 
ru les.

6 + I2 N o n -in v e rtin g  in p u t ch a n n e l 2; to  be w ire d  a cco rd in g  to  
ge ne ra l ru les.

7 + I 1 N o n -in v e rtin g  in p u t ch a n n e l 1; see  pin 6 .

8 -  I1 In vertin g  in p u t ch an n e l 1; see  pin 5.

9 INH Inh ib it; the  IC is pa ss ive  w h e n  th is  pin is open  o r co n n e c te d  to  
g round .

10-18 G N D G ro u n d ; m ust be co n n e c te d  to  pin 4.

Semiconductor Group 3



TLE 4205SIEMENS

Pin D e fin itio n s  and  F u n c tio n s  (T L E  4 2 0 5  G )

Pin S y m b o l F u n ctio n

1 Q2 O u tp u t 2 o f  ch an n e l 2; pu sh -p u ll B o u tp u t w ith  DC sh o rt-c ircu it 
p ro tec tion  to  g round . In teg ra ted  fre e -w h e e lin g  d io d e s  to  g rou nd  
and the  su p p ly  vo ltage .

2 N.C. N o t co nn ec te d

3 N.C. N o t co nn ec te d

4-7 G N D G ro u n d

8 -  I2 In vertin g  in p u t ch an n e l 2; to  be w ire d  a cco rd in g  to  ge ne ra l 
ru les.

9 + I2 N o n -in v e rtin g  in p u t ch a n n e l 2; to  be w ire d  a cco rd in g  to  
ge ne ra l ru les.

1 0 + I 1 N o n -in v e rtin g  in p u t ch a n n e l 1; see  pin 6 .

1 1 -  I1 In vertin g  in p u t ch an n e l 1; see  pin 5.

1 2 INH Inh ib it; the  IC is pa ss ive  w h e n  th is  pin is open  o r co n n e c te d  to  
g round .

13 N.C. N o t co nn ec te d

14-17 G N D G ro u n d

18 N.C. N o t co nn ec te d

19 Q1 O u tp u t Q 1; m ust be co n n e c te d  to  pin 4.

2 0 Vs S u p p ly  vo ltag e ; m ust be co n n e c te d  to  pin 4.
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TLE 4205SIEMENS

B lo c k  D iag ram
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TLE 4205SIEMENS

C irc u it D es crip tio n
T h e  IC co n ta in s  tw o  a m p lif ie rs  w ith  typ ica l o p e n -lo o p  ga in  o f  80 dB  a t 500  Hz.
T h e  inp u t s ta g e s  co n s is t o f P N P -d iffe re n tia l am p lifie rs . T h is  p ro d u ce s  a co m m o n -m o d e  
inp u t range  o f 0 V  to  nearly  VS and a m ax im u m  d iffe re n tia l inp u t vo lta g e  o f VS. T h e  IC is 
gu a rde d  a g a in s t g rou nd  sh o rts  b y  an S O A -p ro te c tive  c ircu it. T h e  o u tp u t tra n s is to rs  a re  
tu rn e d  o ff if the  ch ip  te m p e ra tu re  e xce e d s  ap prox . 160 ° C. T h e  IC can be tu rn e d  o ff  by 
an inh ib it inp u t, w h ich  ve ry  m uch re d u ce s  cu rre n t co n su m p tio n .
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TLE 4205SIEMENS

A b s o lu te  M ax im u m  R atin g s
Tj = -  40  to  150 ° C

P a ra m e te r S y m b o l L im it V a lu e s U n it R em a rk s

m in . m ax.

S u p p ly  vo lta g e Vs -  0 .3 45 V

D iffe re n tia l inp u t vo lta g e V id ± Vs V A V6- 5 o r A V7-8 

T LE  4 2 05
A V8-9 o r A V10-11
T LE  4 2 0 5  G

O u tp u t cu rre n t Iq -  1 1 A

S u p p ly  cu rre n t Is 2.5 3 A

G round  cu rre n t Ignd -  3 2.5 A I2

In p u t vo lta g e v -  15 + Vs V V5 ; V6  V7 ; V8 

T LE  4 2 05  
V8; V9; Vw\ Vu 
T LE  4 2 0 5  G

Inh ib it inpu t v -  15 + Vs V

Ju n c tio n  te m p e ra tu re T 150 °C

S to ra g e  te m p e ra tu re Tstg -  50 150 °C

O p e ra tin g  R an g e

S u p p ly  vo lta g e Vs 6 32 V

C a se  te m p e ra tu re Tc -  40 105 °C P Dmax = 3  W

T h e rm a l re s is ta n ce  
ju n c tio n  - a m b ie n t R th JA 60 K /W T LE  4 2 05
ju n c tio n  - ca se R th JC 15 K /W T LE  4 2 05

T h e rm a l re s is ta n ce  
ju n c tio n  - a m b ie n t R th JA 65 K /W T LE  4 2 0 5  G
ju n c tio n  - ca se R th JC 3 K /W T LE  4 2 0 5  G

O u tp u ts  pin 1 and pin 3 s h o rt-c ircu it p ro o f to  G N D  a t VS < 18 V
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TLE 4205SIEMENS

C h a ra c te ris tic s
VS = 13.5 V; T = 25 ° C

P a ra m e te r S y m b o l L im it V a lu e s U n it T e s t C o n d itio n

m in . typ . m ax.

G e n era l

O p e n -c ircu it 
cu rre n t co n su m p tio n

Is 1 0 30 m A ac tive

O p e n -c ircu it 
cu rre n t co n su m p tio n

Is 1 0 1 0 0 pA inh ib it

T u rn -O N  dead  tim e
re f. to  V9 OFF/ON

td ON 1 0 2 0 H s I d  < 1  A
T LE  4 2 05
I1,19| < 1 A
T LE  4 2 0 5  G

T u rn -O F F  dead  tim e
re f. to  V9 OFF/ON

td OFF 1 0 2 0 \x s |I1,3| < 1  A  
T LE  4 2 05
I1,19| < 1 A
T LE  4 2 0 5  G

O p e n -lo o p  ga in G VO 50 80 dB f  = 500  Hz

In p u ts

Inpu t ze ro  vo lta g e V io -  7.5 7.5 m V RS = 10 kSA;
-  4 0  °C < T  < 85 °C

In p u t-vo lta g e  d rift A V|O/A  T 2 0 30 p V /K -  4 0  °C < T < 85 °C

Inpu t ze ro  cu rre n t I IO -  75 75 m A -  4 0  °C < T < 85 °C

Inpu t cu rre n t I| -  300 300 nA -  4 0  °C < T  < 85 °C

In p u t-cu rre n t d rift A /|/A  T 5 nA /K -  4 0  °C < T < 85 °C

Inpu t co m m o n -m o d e  
ra n g e , po s itive

Vc

CNI1 V

Inpu t co m m o n -m o d e  
ra n g e , ne ga tive

Vc -  0 .5 V
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TLE 4205SIEMENS

C h a ra c te r is tic s  (c o n t’d) 
VS = 13.5 V; Tj = 25 ° C

P a ra m e te r S y m b o l L im it V a lu e s U n it T e s t C o n d itio n

m in . typ . m ax.

P o w e r-su p p ly  
re jec tion  ra tio

PSSR 2 0 0 p V /V R S = 10 kQ ;
-  4 0  °C < T  < 85 °C

C o m m o n -m o d e  
re jec tion  ra tio

CMRR 70 80 dB

O u tp u ts

S a tu ra tio n  vo lta g e VSatu 1 . 0 1.5 V Iq  = 0 .6  A ;
-  4 0  °C < T  < 85 °C

S a tu ra tio n  vo lta g e VSatl 1 . 0 1.5 V Iq  = 0 . 6  A;
-  4 0  °C < T  < 85 °C

F orw ard  vo lta g e  o f 
fre e -w h e e lin g  d io d e

Vfu 1 . 0 1.5 V Iq  = 0 . 6  A;
-  4 0  °C < T  ^  85 °C

F orw ard  vo lta g e  o f 
fre e -w h e e lin g  d io d e

Vf i 1 . 0 1.5 V Iq  = 0 . 6  A ;
-  4 0  °C < T  < 85 °C

S le w  ra te  o f VQ d Vqd^r 0.5 V /p  s

In h ib it In p u t

S w itch in g  th re sh o ld  
high

V|H 2 V

S w itch in g  th re sh o ld  
low

V|L 0 . 8 V

H -in pu t cu rre n t I ih 1 0 0 pA V9 = 5 V

L -inp u t cu rre n t I ih 0 p A

>oII
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TLE 4205SIEMENS

T e s t C irc u it

A p p lic a tio n  C irc u it
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TLE 4205SIEMENS

F o rw a rd  V o lta g e  o f th e  
F re e -W h e e lin g  D io d e s  v e rs u s  
J u n c tio n  T e m p e ra tu re

IEDQ0955

Diode to + F S

Diode to GND

-4 0  0 40 80 C 120

Tl

S ta rt P o in t o f  th e  S O A -  
P ro tec tio n  C irc u it  v e rs u s  
J u n c tio n  T e m p e ra tu re

IED00956

r s = 13.5V

-4 0  0 40 80 C 120

S a tu ra tio n  V o lta g e  v e rs u s  
J u n c tio n  T e m p e ra tu re

C u rre n t C o n s u m p tio n  v e rs u s  
J u n c tio n  T e m p e ra tu re
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